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Preface

Thank you for purchasing the “Meiden AC Speed Control Equipment THYFREC-VT240S".
THYFREC-VT240S is a highly functional inverter that is easy to use.

Please read this manual thoroughly before use, and keep the manual at hand for later
reference. Also make sure that this manual is delivered to the final users.

WARNING
ALWAYS READ THIS MANUAL THOROUGHLY BEFORE USING THE VT240S.

THIS INVERTER CONTAINS HIGH VOLTAGE CIRCUITS THAT MAY BE FATAL TO HUMANS. USE
EXTREME CAUTION DURING INSTALLATION. MAINTENANCE MUST BE PERFORMED BY
QUALIFIED TECHNICIANS, AND ALL POWER SOURCES MUST BE DISCONNECTED BEFORE ANY
MAINTENANCE. SUFFICIENT NOTICE MUST BE GIVEN TO THE GENERAL OPERATORS AND
WORKERS BEFORE STARTING.

+ ELECTRIC SHOCK MAY OCCUR IF THE FOLLOWING POINTS ARE NOT OBSERVED.

(1) DO NOT OPEN THE FRONT COVER WHILE THE POWER IS ON.

(2) A CHARGE STILL REMAINS IN THE INVERTER WHILE THE INDICATOR IS LIT EVEN IF THE
POWER HAS BEEN TURNED OFF. DO NOT OPEN THE FRONT COVER IN THIS CASE. WAIT
AT LEAST 20 MINUTES AFTER THE INDICATOR GOES OUT.

(3) DO NOT CONTACT THE ELECTRICAL CIRCUIT WHILE THE "CHARGE" LED ON THE UNIT IS
LIT. PERFORM SERVICING, ETC., AFTER WAITING AT LEAST 20 MINUTES AFTER THE
LAMP GOES OUT.

(4) ALWAYS GROUND THE INVERTER CASE. THE GROUNDING METHOD MUST COMPLY WITH
THE LAWS OF THE COUNTRY WHERE THE INVERTER IS BEING INSTALLED.

+ THE INVERTER MAY BE DESTROYED BEYOND REPAIR IF THE FOLLOWING POINTS ARE NOT
OBSERVED.

(1) OBSERVE THE INVERTER SPECIFICATIONS.

(2) CONNECT ADEQUATE CABLES TO THE INPUT/OUTPUT TERMINALS.

(3) ALWAYS KEEP THE INVERTER INTAKE/OUTTAKE PORTS CLEAN, AND PROVIDE ENOUGH
VENTILATION.

(4) ALWAYS OBSERVE THE CAUTIONS LISTED IN THIS INSTRUCTION MANUAL.

+ THERE MAY BE SOURCES OF NOISE AROUND THIS INVERTER AND MOTOR DRIVEN BY
THIS INVERTER. CONSIDER THE POWER SUPPLY SYSTEM, INSTALLATION PLACE AND
WIRING METHOD BEFORE INSTALLATION.

INSTALL THIS INVERTER AWAY FROM DEVICES THAT HANDLE MINUTE SIGNALS, SUCH AS
MEDICAL EQUIPMENT IN PARTICULAR. ALSO SEPARATE THE DEVICES ELECTRICALLY,
AND TAKE SUFFICIENT NOISE MEASURES.

+ TAKE SUFFICIENT SAFETY MEASURES WHEN USING THIS INVERTER FOR PASSENGER
TRANSPORTATION, SUCH AS IN LIFTS (ELEVATORS).

* LONGEVITY MIGHT BECOME REMARKABLY SHORT BY THE TEMPERATURE CHANGE'S
BY THE CURRENT OF THE REPETITION ALWAYS JOINING IN THE POWER DEVICE WHEN
USED BY THE USAGE WITH HIGH REPETITION FREQUENCY OF DRIVING AND THE STOP
(ELEVATOR AND CRANE, ETC.).
WHEN USED BY SUCH A USAGE, DIRATING (FRAME RAISING OF THE INVERTER, CURRENT
DECREASE WHEN STARTING AND STOPPING, AND DECREASE OF THE CAREER FREQUENCY)
IS NEEDED.
PLEASE INQUIRE SEPARATELY ABOUT DETAILS.




PRECAUTIONS FOR SAFETY

Items to be observed to prevent physical damage or property damage and to ensure safe use of this product
are noted on the product and in this instruction manual.

@ Please read this instruction manual and enclosed documents before starting operation to ensure correct
usage. Thoroughly understand the device, safety information and precautions before starting operation.
After reading, always store this manual where it can be accessed easily.

® The safety precautions are ranked as "DANGER" and "CAUTION" in this instruction manual.

@ DANGER : When a dangerqu§ §|tuat|on may occur if handling is mistaken leading
to fatal or major injuries.

: When a dangerous situation may occur if handling is mistaken leading
A CAUTION to medium or minor injuries, or physical damage.

Note that some items described as A CAUTION | may lead to major results depending on the

situation. In any case, important information that must be observed is described.

@ This instruction manual is written on the premise that the user has an understanding of the inverter.
Installation, operation, maintenance and inspection of this product must be done by a qualified person.
Even qualified persons must undergo periodic training.

Qualified refers to satisfying the following conditions.

o The person has thoroughly read and understood this instruction manual.

o The person is well versed in the installation, operation, maintenance and inspection of this product, and
understands the possible dangers.

o The person is informed on matters related to starting, stopping, installation, locks and tag displays, and
has been trained in the operation and remedies.

o The person has been trained on the maintenance, inspection and repairs of this product.

o The person has been trained on protective tools used to ensure safety.



1. Transportation and installation

/\ CAUTION

+ Always transport the product with an appropriate amount according to the products weight.
Failure to observe this could lead to injuries.

+ Install the inverter, dynamic braking unit and resistor, and other peripheral devices on
non-combustible material such as metal.
Failure to observe this could lead to fires.

» Do not place the product near inflammable items.
Failure to observe this could lead to fires.

» Do not hold the front cover while transporting the product.
Failure to observe this could lead to injuries from dropping.

» Do not let conductive materials such as screws or metal pieces and inflammable materials such as oil
enter the product.
Failure to observe this could lead to fires.

+ Install the product in a place that can withstand the weight of the product, and follow the instruction
manual.
Failure to do so could lead to injuries from dropping.

« Do not install and operate an inverter that is damaged or that has missing parts.
Failure to observe this could lead to injuries.

» Always observe the conditions described in the instruction manual for the installation environment.
Failure to observe this could lead to faults.

2. Wiring

@ DANGER

« Always turn the device's input power OFF before starting wiring.
Failure to do so could lead to electric shocks or fires.

+ Carry out grounding that complies with the standards of the country where the inverter is being
installed.
Failure to do so could lead to electric shocks or fires.

+ When using the PM motor, even if the inverter is stopped, the voltage will be generated at the output
terminal (U, V, W) during rotation. Always carry out wiring while the motor is stopped.
Failure to do so could lead to electric shocks or injuries.

« Wiring must always be done by a qualified electrician.
Failure to observe this could lead to electric shocks or fires.

« Always install the device before starting wiring.
Failure to do so could lead to electric shocks or injuries.

» Prepare a breaker such as an MCCB or fuses that matches the capacity for the inverter's power supply
side.
Failure to do so could lead to fires.

/\ CcAuTION

» Do not connect an AC power supply to the output terminals (U, V, W).
Failure to observe this could lead to injuries or fires.

+ Confirm that the product's rated voltage and frequency match the power supply voltage and frequency.
Failure to do so could lead to injuries or fires.

+ Install an overheating protection device on the dynamic braking unit and resistor, and shut off the
power with this fault signal.
Failure to do so could lead to fires in the event of abnormal overheating.

» Do not directly connect a resistor to the DC terminals (between L+1, L+2, and L-).
Failure to observe this could lead to fires.

+ Tighten the terminal screws with the designated tightening torque.
Failure to do so could lead to fires.

+ Correctly connect the output side (U, V, W).
Failure to do so could cause the motor to rotate in reverse and the machine to be damaged.

» Always correctly connect when using the encoder.
The signal polarity specifications differ according to the encoder. With reference to the item of a test
operation, please be alike with a parameter setup (C51) and adjust signal polarity more.
Failure to observe this could lead to reverse rotation or abnormal acceleration of the motor, and to
injuries or machine damage.




3. Operation

@ DANGER

» Always install the front cover before turning the input power ON. Never remove the cover while the
power is ON. There are sections in the front PCB that are charged with high voltages.
Failure to observe this could lead to electric shocks.

* Never touch the switches with wet hands.

Failure to observe this could lead to electric shocks.

» Never touch the inverter’s terminals while the inverter power is ON even if the operation is stopped.
Failure to observe this could lead to electric shocks.

» Selection of the retry function could lead to unexpected restarting when alarm stops. The machine
may start suddenly if the power is turned ON when the automatic start function is selected. Do not
go near the machine.

(Design the machine so that physical safety can be ensured even if the machine restarts.)
Failure to do so could lead to injuries.

+ The machine may not stop when a stop command is issued if the deceleration stop function is
selected and the overvoltage/overcurrent limit function is activated. Prepare a separate emergency
stop switch.

Failure to do so could lead to injuries.

» The unit will not suddenly restart even if the alarm is reset with the operation signal input, however,
in order to prevent unexpected operation, ensure that the operation signal is no longer being input,
and reset the alarm.

Failure to do so could lead to injuries.

/\ CcAuUTION

+ The heat sink and dynamic braking resistor are heated to high temperatures, so never touch them.
Failure to observe this could lead to burns.

+ Do not block the inverter’s ventilation holes.
Failure to observe this could lead to fires.

» The inverter operation can easily be set from low speeds to high speeds, so confirm that the
operation is within the tolerable range for the motor or machine before making settings.
Failure to do so could lead to injuries.

* Prepare holding brakes when necessary. Holding is not possible with the inverter’s brake functions.
Failure to do so could lead to injuries.

» Confirm the operation of the motor as a single unit before operating the machine.
Failure to do so could lead to injuries or machine damage due to unforeseen movements.
Always prepare a safety backup device so that the machine is not placed in a hazardous situation
when an error occurs in the inverter.
Failure to do so could lead to injuries or machine damage or fires.

* Please do not detach the operation panel while the inverter power is ON. Please detach the

operation panel in the state of power supply OFF. When the operation panel is installed while the
inverter power is ON, the microcomputer of the inverter is occasionally reset.

\Y



4. Maintenance, inspection and part replacement

@ DANGER

» Always wait at least 20 minutes after turning the input power OFF before starting inspections.
Wait at least 20 minutes after turning the input power OFF before starting work. Make sure that the
displays on the operation panel have gone out before removing the front cover.
Remove the front cover, and confirm that the "CHARGE" LED on the unit has gone out. Also check
that the voltage between terminals L+1 or L+2 and L— is 15V or less before starting the inspections.
(Check with the "CHARGE" LED if the unit is not provided with the L— terminal.)
Failure to observe this could lead to electric shocks.

» Maintenance, inspections and part replacement must be done by a designated person.
(Remove all metal accessories such as watches, bracelets, etc., before starting the work.)
(Always use an insulation measure tool.)
Failure to observe this could lead to electric shocks and injuries.

» Always turn the power OFF before inspecting the motor or machine. A potential is applied on the motor
terminal even when the motor is stopped.
Failure to do so could lead to electric shocks and injuries.

» Do not use parts other than those designated for the replacement parts.
Contact your inverter dealer for replacement parts.
Failure to observe this could lead to fires.

/\ CcAuTION

* Vacuum the inverter with a vacuum cleaner to clean it. Do not use water or organic solvents.
Failure to observe this could lead to fires or damage.

5. Others

@ DANGER
* Never modify the product.

Failure to observe this could lead to electric shocks or injuries.

/\ CAuTION

+ Dispose of this product as industrial waste.

vii



<Names of each part>

Cooling fan installation case

. Main body case

Operation panel

Front cover
g EPQET ONET

For 018L, 030H and smaller
The presence and quantity of cooling fans will differ according to the capacity.

Operation panel

Front cover

For 022L and larger, 037H and larger

viii



1. Delivery Inspection and Storage

Chapter 1 Delivery Inspection and Storage

1-1 Delivery inspection and storage

(1) Remove the inverter from the packaging, and check the details on the rating nameplate to confirm
that the inverter is as ordered. The rating nameplate is on the left side of the unit.

(2) Confirm that the product has not been damaged.

(3) If the inverter is not to be used for a while after purchasing, store it in a place with no humidity or

vibration in the packaged state.

(4) Always inspect the inverter before using after storing for a long period. (Refer to 8-1.)

1-2 Details of rating nameplate and type display method

(1) The following details are listed on the rating nameplate.

MODEL
INPUT

OUTPUT

S| {EYRN (0N 1234567890 00101 A

c € 6T56
LISTED H
IND.CONT.EQ.

VT240S-2P2HBF2-VR0X000

AC3PH 380-480V 50/60Hz

HD: 5.4A / ND: 8.6A

AC3PH 380-480V 0.1-440Hz

HD: 5.4A / ND: 8.6A

MEIDENSHA CORPORATION
TOKYO JAPAN MADE IN JAPAN

(Note 1) Refer to Chapter 9 for details on UL Instruction.

(2) Using the above type as an example, the type is displayed as follows:

VT240S-2P2H B F 2 VRO X000

Input voltage and capacity ——
(Refer to Appendix 1)

Meidensha control No.

Indicates the control PCB option.
(Refer to Table 7-1-a.)

Indicates the operation panel selection.
0: None
1: LCD type
2: LED type

Indicates the main circuit option.
(Referto 7-4, 5.)

0 : Standard

F : Internal noise filter

R: With DCL

Indicates the main circuit option 1
(Refer to 7-3)

A: Standard (no options)

B : With dynamic braking resistor



2. Installation and Wiring

Chapter 2 Installation and Wiring

/\ CAUTION

+ Always transport the product with an appropriate amount according to the products weight.
Failure to observe this could lead to injuries.

+ Install the inverter, dynamic braking unit and resistor, and other peripheral devices on
non-combustible material such as metal.
Failure to observe this could lead to fires.

» Do not place the product near inflammable items.
Failure to observe this could lead to fires.

+ Do not hold the front cover while transporting the product.
Failure to observe this could lead to injuries from dropping.

+ Do not let conductive materials such as screws or metal pieces and inflammable materials such as oil
enter the product.
Failure to observe this could lead to fires.

+ Install the product in a place that can withstand the weight of the product, and follow the instruction
manual.
Failure to do so could lead to injuries from dropping.

+ Do not install and operate an inverter that is damaged or that has missing parts.
Failure to observe this could lead to injuries.

» Always observe the conditions described in the instruction manual for the installation environment.
Failure to observe this could lead to faults.

2-1 Installation environment

Observe the following points when installing the inverter.

(1) Install the inverter vertically so that the cable lead-in holes face downward.

(2) Make sure that the ambient temperature is —10°C to 50°C. (Refer to Appendix 1.)
(3) Avoid installation in the following environment.

Place subject to direct sunlight Place subject to wind, rain or water | Place with high levels of humidity

Place where dust, cotton lint or iron

Place subject to oil drops .
chips, etc., are present

® "O

é O
(= O)




2. Installation and Wiring

Place with harmful corrosive or Place near sources of vibration such | Place where flammable materials
explosive gases or fluids are present as dollies or press machines are present

X
=9 = =9

Place with high levels of ambient | Places with high levels of magnetic Places where radioactive
temperature noise substances are present

O ®~,$ |

=9 =9

(4) Ensure ventilation space around the inverter. (Refer to Fig. 2-1.)

£ €
5 &
2, 2
N N
50mm§ XI%EE E%SOmm 50mm§ 22425 E%SOmm
AN AN
£ £
For 018L, 030H and smaller For 022L, 037H and larger

Fig. 2-1




2. Installation and Wiring

2-2 Installation and wiring method

Installation and wiring for the 018L and 030H and below,
and the wiring for the 022L and 037H and above are
carried out with the front cover removed. The operation
panel is fixed with the latches for the operation panel
mounting holder, so the front cover can be removed with
the operation panel attached.

To remove the operation panel, securely hold the panel
with a thumb on the lower side and another finger on the
top side as shown on the right, and pull the panel forward
and off. To mount the operation panel, hold it the top and
bottom sides with five fingers, and press the panel on
horizontally. Confirm that the operation panel is securely
fixed with the latches for the operation panel mounting
holder.

(1) 018L, 030H and smaller (Fig. 2-2-a)

Fix the VT2408S at four places when installing. The lower two installation sections are notched.
Remove the front cover, and wire to the main circuit and control terminal block.

Cooling fan installation case

Moin body case

Operation panel

VT240S mounting hole
(total 4 bolts)

Front cover




2. Installation and Wiring

(2) 022L, 037H and larger (Fig. 2-2-b)

Fix the VT240S at four places when installing. The VT240S mass is more than 25kg, so installation
by two workers is recommended. When two workers are installing the unit, they should confirm each
step with signals. Wire in the same manner as step (1).

VT240S mounting hole
(total 4 bolts)




2. Installation and Wiring

2-3 Precautions for power supply and motor wiring

@ DANGER

* Always turn the device's input power OFF before starting wiring.
Failure to do so could lead to electric shocks or fires.

+ Carry out grounding that complies with the standards of the country where the inverter is being
installed.
Failure to do so could lead to electric shocks or fires.

* When using the PM motor, even if the inverter is stopped, the voltage will be generated at the output
terminal (U, V, W) during rotation. Always carry out wiring while the motor is stopped.
Failure to do so could lead to electric shocks or injuries.

» Wiring must always be done by a qualified electrician.
Failure to observe this could lead to electric shocks or fires.

» Always install the device before starting wiring.
Failure to do so could lead to electric shocks or injuries.

» Prepare a breaker such as a non-fuse breaker (MCCB) or fuse that matches the capacity for the
inverter's power supply side.
Failure to do so could lead to fires.

/\ CcAuTION

» Do not connect an AC power supply to the output terminals (U, V, W).
Failure to observe this could lead to injuries or fires.

+ Confirm that the product's rated voltage and frequency match the power supply voltage and frequency.
Failure to do so could lead to injuries or fires.

+ Install an overheating protection device on the dynamic braking resistor, and shut off the power with an
error signal.
Failure to do so could lead to fires in the event of abnormal overheating.

» Do not directly connect a resistor to the DC terminals (between L+1, L+2 and L-).
Failure to observe this could lead to fires.

+ Tighten the terminal screws with the designated tightening torque.
Failure to do so could lead to fires.

» Correctly connect the output side (U, V, W).
Failure to observe this could lead to reverse rotation of the motor, and to injuries or machine
damage.

» Always correctly connect when using the encoder.
The signal polarity specifications differ according to the encoder. With reference to the item of a test
operation, please be alike with a parameter setup (C50,C51) and adjust signal polarity more.
Failure to observe this could lead to reverse rotation or abnormal acceleration of the motor, and to
injuries or machine damage.

Refer to Fig. 2-3-a and wire the main circuits for the power supply and motor, etc.
Always observe the following precautions for wiring.

/\ CAUTION
There is a risk of electric shocks.

The VT240S has a built-in electrolytic capacitor, so a charge will remain even when the inverter power
is turned OFF. Always observe the followings before carrying out wiring work.

+ Wait at least 20 minutes after turning the power OFF before starting work. Make sure that the
displays on the operation panel have gone out before removing the cover.

« After removing the cover, confirm that the "CHARGE" LED in the unit has gone out. Also check that
the voltage between terminals L+1 or L+2 and L—is 15V or less before starting the wiring work.
(Check with the "CHARGE" LED if the unit is not provided with the L— terminal.)

2-5



2. Installation and Wiring

(a) 018L, 022H and smaller
(Note 13) (Note 12)

! r/—;[)f(i_\jj [ 76D DB resistor

Power supply (Note 5) (Note 1)ty ey
MC ACL’ Noise f||teT'_—| Lz - Rote 15)
(Note 3) |(Note 6) (Note 7) L+1 L+2
(Note 6) MCcB : (I_the 1) (Note 8) (Note 10)
o—0 ®) ®) O L2 VT240S M
(Note 2) JE——
o0 © ©gn © L3 (Note 9)
O © @
l (Note 9) /l’__ et (Note 7)
(b) 022L to 090L, 030H to 055H
(Note 12)
Power supply
(Note 5) MCCB —_— -
MC | ACL ] Noise filter] DB unit
(Note 3)| (Note 6 (Note 7) | . .
(Note 8)  (Note 2) ! (L'\1‘°t€‘ 1) (Note 1) (Note 8) ~ (Note 10)
u©
_ w (Note 9)
: ©
(Note 9) /l —1 PN N e AP
—J_— I (Note 7) L
(c) 075H to 475H
(Note 12)
Power supply (Note 5)
MC [ACL | [Noisefiter |
MCCB (Note 3) (Note 6)“ (Note 7) | (Note 10)
(Note (Note 8) ote
(Note 6) (Note 2) > Ia
> 97 L V12408 1
VO M
/—\ L2
(Note 4) Wo (Note 9)
JP-380 O
1 (Note 9 G3JP-400 O Jeooooooe
= B0 JP-415 (Note 7) L
Gl JP-440
-4 JP-460
i JP-480

Fig. 2-3-a Example of main circuit wiring



2. Installation and Wiring

(Note 1) Configuration of inverter's main circuit

The inverter input terminals are L1, L2 and L3. The output terminals to the motor are U, V and
W. Do not connect the power supply to the U, V, W terminals. Incorrect wiring will lead to
inverter damage or fires.

The VT240S main circuit configuration is largely divided into three types according to the
capacity zone.

(1) The first type is the 011L/015H and smaller capacities. The L+1 and L+2 terminals are
located in the step before the pre-charge circuit. The DB circuit is built-in, and the use of
the built-in DB resistor can be selected with options. The use of the built-in EMC filter can
also be selected with options. Note that the external EMC filter must be used for the 7P5L
and 011L capacity.

With the 011L/015H and smaller capacity, the L+2 and L- terminals for connecting the
PWM converter are provided as a standard. When using the PWM converter, refer to the
DC Input Option Supplement Manual. Prepare a D-type option for all other capacities.

(2) The second type is the 015L, 018L/018H, and 022H capacities. The L+1 and L+2
terminals are located in the step after the pre-charge circuit. The DB circuit is built-in, but
the DB resistor must be prepared by the customer. With the 018H and 022H capacities,
the use can be selected with the built-in EMC filter options. Use an external EMC filter
with the 015L and 018L capacities.

(3) The third type is the 022L/030H and larger capacities. The L+1 and L+2 terminals are
located in the step after the pre-charge circuit. The built-in DCL can be selected as an
option. A standalone DCL can also be selected. With the 030H, the use of the built-in
EMC filter can be selected with options. Use an external EMC filter with the 022L/037H
and larger capacities.

DC reactor
(option)

VT240S

Built-in DB resistor

o—l (option)

_________

L1 Built-in
EMC filter
(option)

L2

L3

SN I N
B+
N
L
<

*1) Incompatible with 7P5L and 011L
(1) 011L/015H and smaller capacities
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1 I .

| Standalone ! External DB resistor

! DC reactor ! (prepared by customer)
1

! (option) !

! |

__________

VT240S

CTTTTTTT
1

LQ™ Buitin ] u
! EMC i |

L2 i (filtgr) ! 777 J \
| option

L3 ) p*2 i_ w
A i

*2) Incompatible with 015L and 018L
(2) 015L, 018L/018H, 022H

- A F===========
| Additonal/ | | standalone !
! standalone ! | pRynit |
i DCreactor 1 1 (option) i
1
: I Lr“““"l_I
|
|
O
o/ L_
VT240S
ottt
| u
L1 1 Built-in |
 EMC v
Q= fiter 1] 4§ qz -
! .
L3 | (Oetfn) i_ w
| 1

*3) Only standalone type is available for 030H
*4) Only compatible with 030H

(3) 022L/030H and larger capacities



2. Installation and Wiring

(Note 2) Wire size
Use wires having the wire size shown in Table 2-3-a and Table 2-3-b for the main circuit wiring
shown in Fig. 2-3-a.
Table 2-3 gives the screw sizes, applicable wire sizes and tightening torque for the main circuit
terminal shown in Fig. 2-3-b.

Table 2-3-a Terminal and applicable wire (for normal-duty)

Power supply, motor, DCL wiring DB wiring
Inverter type Terminal Wire size Tightening torque | Terminal Wire size Tightening torque
VT2408-0 SCrewsize | WG | mm? | Nem Ib-in “cize | AWG | mm? | Nem Ib-in
0P7L M4 14 2.1 1.2 10.6 M4 14 21 1.2 10.6
1PSL M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
2P2L M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
4POL M4 10 5.3 2.0 17.7 M4 14 21 2.0 17.7
5P5L M4 8 8.4 2.0 17.7 M4 14 21 2.0 17.7
7P5L M5 8 8.4 2.0 17.7 M5 14 21 2.0 17.7
011L M5 6 13.3 45 39.8 M5 14 21 4.5 39.8
015L M6 3 26.7 9.0 79.6 M6 14 21 9.0 79.6
018L M8 2 33.6 9.0 79.6 M8 12 3.3 9.0 79.6
022L M8 1 42.4 9.0 79.6 M8 10 5.3 9.0 79.6
030L M8 2/0 67.4 9.0 79.6 M8 10 5.3 9.0 79.6
037L M10 4/0 107.0 18.0 159.3 M5 6 13.3 18.0 159.3
0451 Mio  [10x2|s35x2| 280 | 2657 [\WEED e | ass | 20 ST
055L M10 | 1/0x2|535x2| 289 2557 |\ o ((II__;)Z) 6 133 | &° 22525.17
075L
090L
OP7H M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
1P5H M4 14 21 1.2 10.6 M4 14 21 1.2 10.6
2P2H M4 14 2.1 1.2 10.6 M4 14 21 1.2 10.6
4POH M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
5P5H M4 12 3.3 1.2 10.6 M4 14 2.1 1.2 10.6
7P5H M4 10 53 2.0 17.7 M4 14 21 2.0 17.7
011H M4 8 8.4 2.0 17.7 M4 14 21 2.0 17.7
015H M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
018H M5 6 13.3 2.0 17.7 M5 14 2.1 2.0 17.7
022H M5 6 13.3 45 39.8 M5 14 21 45 39.8
030H M6 4 21.2 9.0 79.6 M6 12 3.3 9.0 79.6
037H M8 2 33.6 9.0 79.6 M8 10 5.3 9.0 79.6
045H M8 1 42.4 9.0 79.6 M8 6 13.3 9.0 79.6
055H M8 1/0 53.5 18.0 159.3 M8 6 13.3 18.0 159.3
075H
090H
110H
132H
160H
200H
250H
315H
400H
475H
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Table 2-3-b Terminal and applicable wire (for heavy-duty)

Power supply, motor, DCL wiring DB wiring
Inverter type Terminal Wire size Tightening torque | Terminal Wire size Tightening torque
VT2408-0 screwsize | AwG | mm? | Nem Ib-in S:.r::v AWG | mm> | Nem Ib-in
OP7L M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
1P5L M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
2P2L M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
4POL M4 14 2.1 2.0 17.7 M4 14 2.1 2.0 17.7
5p5L M4 10 5.3 2.0 17.7 M4 14 2.1 2.0 17.7
7P5L M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
011L M5 8 8.4 45 39.8 M5 14 2.1 45 39.8
015L M6 6 13.3 9.0 79.6 M6 14 2.1 9.0 79.6
018L M8 3 26.7 9.0 79.6 M8 14 2.1 9.0 79.6
022L M8 2 33.6 9.0 796 M8 12 33 9.0 79.6
030L M8 1 42.4 9.0 796 M8 10 53 9.0 79.6
037L M10 20 | 67.4 18.0 159.3 M5 10 53 18.0 159.3
045L M10 40 | 1070 | 289 2557 |\ o ((t+)2) 6 133 | &5 | 20
055L M10  |1/0x 2|535x 2| 289 255.7 M'\fg ((I'_';)Z) 6 13.3 228.59 22525_17
075L
090L
OP7H M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
1P5H M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
2P2H M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
4POH M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
5P5H M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
7P5H M4 12 3.3 2.0 17.7 M4 14 2.1 2.0 17.7
011H M4 10 53 2.0 17.7 M4 14 2.1 2.0 17.7
015H M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
018H M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
022H M5 6 13.3 45 39.8 M5 14 2.1 45 39.8
030H M6 6 13.3 9.0 79.6 M6 14 2.1 9.0 79.6
037H M8 4 21.2 9.0 79.6 M8 12 33 9.0 79.6
045H M8 2 33.6 9.0 796 M8 10 53 9.0 79.6
055H M8 1 42.4 18.0 159.3 M8 6 13.3 18.0 159.3
075H
090H
110H
132H
160H
200H
250H
315H
400H
475H
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(Note 3) Breaker for wiring
Install a non-fuse breaker (MCCB) or Fuse and MC on the power supply side of the inverter.
Refer to Table 7-1-b and select the MCCB or Fuses.
When using as a UL/cUL Standard certified product, install the UL certified fuse or MCCB as
explained in section 9-1.

(Note 4) Selection of power voltage for auxiliary equipment power supply

For the 400V Series (075H and larger), switch the auxiliary equipment power supply selection
connector according to the rated voltage of the power being used. If the following settings do
not apply to the power voltage being used, select the closest power voltage.

For 380V, short circuit across JP-380

For 400V, short circuit across JP-400

For 415V, short circuit across JP-415

For 440V, short circuit across JP-440

For 460V, short circuit across JP-460

For 480V, short circuit across JP-480(factory setting state)

Transformer AUX PCB G?_te drive E|CB

[T — Step-down = T=—==
1

~ | transformer o
e
( MC) —  —

-

From power input L1

Tap selection connef:tor

i
|
!
. |
From power input L2 ;
p p i Ty I
|
i
i
i

JP-415 i

P40 o O :
440 o i
JP-460 © O

"0 O_l— [
JP-480 °

[e;

! i

| N

? I

JP-380 Y [ ! i
| .

[l

| :

: |

, !

; |

. 1

(Note 5) Power voltage/frequency
Prepare the power supply to match the following power voltage and frequency.

Voltage system Type Power voltage Frequency
L series OP7L to O11L 200 to 240V + 10% 50/60Hz £ 5%
015L to 090L 200 to 230V + 10% 50/60Hz £ 5%
H series OP7H to 475H 380 to 480V £ 10% 50/60Hz £ 5%

(Note 6) Power supply capacity
Make sure that capacity of the transformer used as the inverter's power supply is within the
following range. (For 4% impedance transformer)
Heavy-duty rating (055H and smaller) 500kVA or less
Heavy-duty rating (075H and larger), Normal-duty =~ Capacity that is 10-times or less
inverter capacity

If the above values are exceeded, install an ACL on the inverter's input side.
(Refer to Table 7-1-b.)
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(Note 7) Noise measures

The inverter will generate high harmonic electromagnetic noise, so using the following noise
measures is recommended.

a) Insert a noise filter on the input side of the inverter. Refer to Table 7-1-b and select the
noise filter. A unit with built-in noise filter is available as an option.

b) Keep the length of the wire between the noise filter and inverter as short as possible,
and keep it separate from the motor wiring.

c) Use a shield cable for the inverter and motor wiring, and connect the shield to the
inverter's @ terminal and motor grounding terminal.

Furthermore, refer to Table 2-3 for details of the wire size.

d) When using the control circuit wiring explained in Section 2-4 and the main circuit wiring
in this section in parallel, separate the wiring by 30cm or more, or pass each of the
wiring through metal conduits. If the control circuit wiring and main circuit wiring intersect,
make sure that they intersect at a right angle.

(Note 8) Inverter output

a) Do not insert a power factor improvement capacitor on the output side of the inverter.

b) When inserting a magnetic contactor on the output side of the inverter, prepare a sequence
control circuit so that the magnetic contactor will not open and close when the inverter
runs.

c) Directly connect only the motor to the inverter load, and do not relay through a transformer,
etc.

(Note 9) Grounding
Always ground the inverter unit grounding terminal and the ground. Ground according to the
regulations of the country where the inverter is being used.

(Note 10) Inverter output surge voltage (For 400V series)
As the inverter output cable is lengthened, the surge voltage applied on the motor also
increases. If the wiring between the inverter and motor exceeds 30m, connect a surge
absorber dedicated for the inverter output.

(Note 11) DCL
Always short circuit across L+1 and L+2 when not using the DCL. (Factory setting state)
When connecting the optional DCL, connect it to L+1 and L+2.
Always remove the short-circuit bar at this time.
Twist the wiring to the DCL, and keep the wiring length to 5m or less.

(Note 12) DB unit (022L, 030H or more)
When connecting the optional DB unit, follow Fig. 2-3-a (b) (c) and connect the L+2 and L-.
The DB unit and inverter unit will both be damaged if the connection is incorrect.
Twist the wiring to the DB unit, and keep the wiring length to 3m or less.
Refer to Section 7-2 for details.

(Note 13) DBR protection
When using the optional DB unit, use the DB unit's overload detection relay or thermal relay
(76D) to protect the DB resistor and inverter. Refer to section 7-3 for details.

(Note 14) Installation of surge absorber
Install a surge absorber on the magnetic contactor and relay coils installed near the inverter.

(Note 15) L- terminal
015L,018L,018H and 022H doesn’t mount L- terminal.
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(a) OP7L to 011L (b) 018H, 022H
OP7H to 015H

¥ N O NI NG
VA
@ L+l JL+2 /B L- @

DCL DBR

(c) 015L (d) 030H

i 4l _ld a dl_ 4 4 I_Id
1 J L- L+ L+2 LI L2 vV L3
7l @l ) 7l 2 7Zil 7z il gl
N N
N\ _.’_.__ \ NN NN . { NN AVERN N N\ .
St g ﬁ, \ / / :
% DB Unit/ DCL l , %
Power supply Motor o Power supply Motor °
(input) (output) (input) (output)
(e) 018L

Motor J

(output)

Power supply
(input)

Fig. 2-3-b Terminal block wiring
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(f) 022L, 030L (g) 037L, 045L
037H to 055H

(h) 055L
075H, 090H

L- L+1

OQ| |Q

O

B

DCL I

l
O
— 1 T
o QF

m
| 7 Q)

(output)

DB Unit

Power supply
(input)

(i) 075L
110H, 132H

Fig. 2-3-b (cont.) Terminal block wiring
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(i) 090L
160H, 200H

(k) 250H

(I) 315H to 475H

Fig. 2-3-b (cont.) Terminal block wiring

2-15



2. Installation and Wiring

2-4 Precautions for wiring to the control signal

(1) When wiring (control circuit wiring) to the control terminal block, separate the main circuit wiring
(terminals L1, L2, L3, L+1, L+2, L—, B, U, V, W) and the other drive wires and power wires.
(2) Use a 0.13 to 0.8mm? wire for wiring to the control circuit.
In this case, tighten TB1 and TB2 with a 0.6N-m tightening torque.
The TB3 tightening torque must be 0.25N-m.
(3) The length of the sequence input/output contact wire must be 30m or less.
(4) The sequence output PSO3 can output the pulse output (max.: 6kHz) by changing DS1-4 and setting
the pulse output.
Note) Do not use the pulse output setting when you use speed detection PCB.
(5) Use a twisted pair wire or twisted pair shield wire for wiring to the analog signal circuit such as the setters
and meter. (Refer to Fig. 2-4-a.) Connect the shield wire to the TB1 COM terminal of the VT240S.
The wire length must be 30m or less.
(6) The analog output is dedicated for the indicators such as the speedometer and ammeter.
It cannot be used for control signals such as the feedback control.
(7) RY24 and RYO are designed exclusively for the drive's internal sequence circuits.
These are not designed to supply power to any external devices.
(8) After wiring, always check the mutual wiring.
At this time do not carry out a megger check or buzzer check on the control circuit.
* Are there any wire scraps or foreign matter left around the terminals?
* Are any screws loose?
* Is the wiring correct?
* Is any terminal contacting any other terminal?
* Is the setting of the ell bit and the dip switch correct?
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VT240S
(Note5)
Frequency setting p1o 7500 Terminator \
RJ Cornnector
[ o
DATA+NT A
Analog input DATA-1]12 \
* Al1, Al2 v} Serial communication
Changeable to voltage oP 3 S (RS-485)
signal or current signal ovop
Vgl ignal 9 10vDC [: §vOoP 4 \ 2 terminals cannot be used
oltage signal max. 5vop J simultaneousl!
Current signal max. Y
20mADC
+ A13 max. £10VDC
* All terminal functions can

be changed.

Analog output

« Changeable to 0 to 10V
or 4 to 20mA
0to 10V max. TmA
4 to 20mA max. 500Q

* All terminal functions can
be changed.

(Note4) RY24

(Note3) Forward run
O O Ink/source logic changeover (s;(j‘:,i":i;u'ﬁpm
Emergency stop " RARC
Sink
—O O Max. 250VAC 1A
RY24V Max 30VDC 1A
Reset signal
0O O PSI3 + FA-FB-FC
E, Max. 125VAC  0.4A
s t Reverse run — Max. 30vDC 1A
equence inpu —O O 4.7kQ « All terminal functions can
* SmADC be changed.
. F‘S‘I7 (?an l:e changed to Forward jog
pulse inpu
« All terminal functions can o 4 75':)(1;rce
be changed. Reverse jog Sequence output
s—O O E' (Open collector output)
* Max. 30VDC 50mA
R + PS03 can be changed to
—O O RYOV pulse output
* All terminal functions can
l be changed.
RYQV | (Note2)
113 1
@
o
2[9] 20

Fig. 2-4-a
(Notes)
. Four COM terminals are internally connected.
No connection shall be made between RY0, COM and OVOP since this section is insulated.
This diagram is an example of the sink logic connection.
RY24 and RY0 must not be shorted.
P10 and COM must not be shorted.

oA wp s

1) Control terminal

* The terminal block is laid out in two rovl\jég' 2-4-b

+ Terminal screw size is M3. DS1

2 2 3

] ] hopp
W3 1 2 3 4
2 TB1 CN2 W1 w2 182
| [ ]

2 Al1 | AI2 | AI3 | AOT [ AD2 |RY24 |PSI2 PS14 (PS16 [PSOT [PSO3 [ RYO [ RC [ RA

1 m COM | COM | P10 | COM | COM |PSI1 |PSI3 ml PSI5 [PSI7 [PSO2 |PSOE | FB | FC | FA
SG D- D+
TB3
2) Dip switches DS1
Terminal .
No. OFF ON Signal
1 OPEN 120Q2 | Standard serial terminator changeover All switches are
set to OFF as the
2 V1 11 Al1 current, voltage changeover default.
3 V2 12 Al2 current, voltage changeover
4 PS03 PULSE |Pulse train output, sequence output changeover
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3) Ell bits  W1,W2,W3,W4

default.

Tek"::_"a' 1 2 Signal
W1 SINK SOURCE [PSI1~6 sink, source changeovers
w2 SINK SOURCE [PSI7 sink, source changeover
W3 voltage current | AO1 current, voltage changeover
w4 voltage current |[AO2 current, voltage changeover

4) Standard serial transmission CN2 (model : Modular )

* A signal level is based RS-485. The terminus resistance (120Q) can set up on/off in DS1-1.
((DS1-1=120Q): Connected, (DS1-1=0OPEN): Not connected)
= The direction of a signal is based on VT240S.

Tekrr:.nal Signal
1 DATA+
2 DATA-
3 0VvoP
4 5VOP

%’J

oo

All switches are
set to OFF as the

4321

Outline drawing of connector

5) Standard serial transmission TB3

* CN2 and TB3 DATA+, DATA- and OVP are connected in the PCB.
* The terminal size is M2.

Terminal Symbol Signal Wire peeling size
No.
1 D+ DATA+ :IZZZZZ
2 D- DATA- !
3 SG OVP
Notes for moving Operation panel folder About 70°

Do not raise the operation panel folder with an
angle of larger than 70° , so that the folder should
not be fallen off.

If the operation panel folder should be taken off,
push the hinges of the folder lightly and insert them

into the original positions.

2-18
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3. Test Operation and Adjustment

Chapter 3 Test Operation and Adjustment

@ DANGER

+ Always install the front cover before turning the input power ON. Never remove the cover while the
power is ON. There are sections in the front PCB that are charged with high voltages.
Failure to observe this could lead to electric shocks.

* Never touch the switches with wet hands.

Failure to observe this could lead to electric shocks.

» Never touch the inverter's terminals while the inverter power is ON even if the operation is stopped.
Failure to observe this could lead to electric shocks.

+ Selection of the retry function could lead to unexpected restarting when alarm stops. The machine
may start suddenly if the power is turned ON when the automatic start function is selected. Do not
go near the machine.

(Design the machine so that physical safety can be ensured even if the machine restarts.)
Failure to do so could lead to injuries.

+ The machine may not stop when a stop command is issued if the deceleration stop function is
selected and the overvoltage/overcurrent limit function is activated. Prepare a separate emergency
stop switch.

Failure to do so could lead to injuries.

« The unit will not suddenly restart even if the alarm is reset with the operation signal input, however,
in order to prevent unexpected operation, ensure that the operation signal is no longer being input,
and reset the alarm.

Failure to do so could lead to injuries.

/\ CcAuTION

+ The heat sink and resistor are heated to high temperatures, so never touch them.
Failure to observe this could lead to burns.

» Do not block the inverter’s ventilation holes.
Failure to observe this could lead to fires.

» The inverter operation can easily be set from low speeds to high speeds, so confirm that the
operation is within the tolerable range for the motor or machine before making settings.
Failure to do so could lead to injuries.

* Prepare holding brakes when necessary. Holding is not possible with the inverter’s brake functions.
Failure to do so could lead to injuries.

« Confirm the operation of the motor as a single unit before operating the machine.
Failure to do so could lead to injuries or machine damage due to unforeseen movements.
Always prepare a safety backup device so that the machine is not placed in a hazardous situation
when an error occurs in the inverter.
Failure to do so could lead to injuries or machine damage or fires.

* When using the 400V Series (075H or higher) set the power changeover connector on the
transformer auxiliary PCB according to the power voltage.
Failure to do so could lead to fires.




3. Test Operation and Adjustment

The VT240S has various setting items. Some of these include settings that must be made according to
the power supply and motor before actually starting operation.
The methods for the VT240S basic test operation and adjustment are explained in this section.

3-1 Flow of test operation

Carry out test operation according to the flow shown in Fig. 3-1.
The procedures above the dotted line in Fig. 3-1 are explained in this section.

{

Installation and wiring

1

| Selection of control mode |

{

Initial power supply

|

1

| Initialization of parameters |

Refer to Chapter 2 and section 3-2, and complete
the installation and wiring.

Refer to Section 3-3.

1
Automatic tuning and Refer to section 3-5.
adjustment
d
Test operation with operation
P panel P J . Range explained in Chapter 3.
)
Setting of parameters for
external control Refer to Chapters 5 and 6, and perform test operation
1 with the control input/output from the control PCB
— ; terminal block.
Test operation including
external control
|
[ End of test operation]
Fig. 3-1 Flow of test operation

/\ CcAuTION

Check that the wiring is correct.
» The power supply must always be kept in the tolerable range.
Confirm that the motor rating is within the inverter's rating range.
» Always correctly install the front cover before turning the power on.
» Assign one worker to operate the switches, etc.
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3-2 Preparation before turning power ON

Always confirm the following points before turning ON the power after completing wire.

(1) Remove the coupling and belt coupling the motor and machine, so that the machine can be run as a
single unit.

(2) Confirm that the power supply wire is correctly wired to the input terminals (L1, L2, L3).

(3) With the 400V Series (075H or higher), there are some sections in the inverter which operate with an
AC power supply, such as fan and magnetic contactor. In this case, set the power changeover
connector on the transformer auxiliary PCB according to the power voltage.

If this connector is not set correctly, the fan and magnetic contactor could burn.

380V : JP-380 440V : JP-440
400V : JP-400 460V : JP-460
415V : JP-415 480V : JP-480 (factory setting)

(4) Make sure that the power supply is within the tolerable range.

(5) Refer to section 2-3, and correctly connect the main circuit wiring.

(6) Securely fix the motor with the specified method.

(7) Make sure that none of the terminal section screws are loose.

(8) Make sure that there is no short circuit state in the terminals caused by wire scraps, etc.
(9) Always correctly install the front cover and outer cover before turning the power ON.

(10) Assign an operator, and make sure that the operator operates the switches.

/\ CAuUTION

Make sure that there is no abnormal noise, smoke or odors at this time.
If any abnormality is found, turn the power OFF immediately.
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3-3 Control modes

With the VT240S, four control modes and two overload modes can be selected. These are set with the
parameter C30-0 (control mode selection). Refer to the Appendix Table 1 Table of control specifications
for details.

* C30-0 is set with a 2-digit value (@, ). Refer to section 3-4 for the setting methods.

(1) Control modes
There are four VT240S motor control modes. Refer to the following table, and select the mode which
suits the application.

Control mode Explanation C30-0 @
1) V/f control The voltage - frequency ratio is controlled. 1
2) IM speed sensor-less | The IM is vector-controlled without a speed sensor. 5
vector control The speed can be controlled.

The IM is vector-controlled with a speed sensor.
3) IM vector control with [ This mode is used when a fast speed response or torque

speed sensor response is required. 3
The speed detection option 1 is required. (Note 1)
The PM motor is vector-controlled.
4) PM motor control with | The motor can be operated at a higher efficiency than IM. 4

sensor A speed detection option which matches the sensor
(encoder) being used is required. (Note 1)

(Note 1) : Refer to Table 7-1-a (Chapter 7) for details on the speed detection options.

(2) Device overload mode selection
The following two modes can be selected according to the load being used. If the load and device
capacity do not differ, the device could be overloaded. Refer to the following table, and select the
mode that matches the load being used.

Control mode Explanation C30-0

Select this when the maximum load rate in respect to the
rated load is low.

The overload standard will be 120% of the device's rated
current for one minute.

1) Normal-duty setting

Select this when the maximum load rate in respect to the
rated load is high.

The overload standard will be 150% of the device's rated
current for one minute.

2) Heavy-duty setting
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3-4 Automatic tuning and test operation

Automatic tuning measures the constants of the connected motor, and automatically adjusts the
parameters so that the system is used to the fullest.

The VT240S automatic tuning function performs differ measurements for each of the four control modes.
Carry out automatic tuning each time the motor being used or the applicable control mode is changed.
The automatic tuning mode is set with parameter B19-0 (automatic tuning selection).

Control mode Automatic tuning mode
* V/f control B19-0=1,2
* IM speed sensor-less vector control B19-0=3,4,5
* IM vector control with speed sensor B19-0=1,3,4,5
* PM motor control with sensor B19-0=6,7
B19-0 Name
1 Simple adjustment mode

V/f control high-function adjustment mode

Vector control basic adjustment mode

Vector control expanded adjustment mode

No-load voltage operation mode

Encoder phase adjustment mode (Note 1)

N[O~ |WIN

Magnetic pole position estimation mode (Note 2)

Carry out parameter initialization and automatic tuning as shown in the following flow chart. Refer to
Chapter 4 for details on changing the parameters and operating the operation panel.

An adjustment mode dedicated for elevators (with brakes) is provided for the PM motor vector control
with speed sensor. Refer to section 3-4-4 when using this mode for elevator applications. The automatic
tuning function is not available in this case, so the parameters must be adjusted with the given
procedures.

Refer to section 3-4-3 when using for applications other than elevators.

(Note 1) B19-0=6 : The encoder phase adjustment mode automatically adjusts the parameters
which set the phase angle between the encoder Z phase pulses and PM motor
U-phase coil. The motor circuit constants are not adjusted automatically.

(Note 2) B19-0=7 : The magnetic pole position estimation mode is used to adjust the PM motor
control magnetic pole position estimation function. This mode does not
automatically adjust the parameters.
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What is the overload mode?

Normal overload :
120% for one minute (C30-0 ff=1)

Heavy overload :

150% for one minute (

C30-0[1]=2)

What is the control mode?

y

!

|

|

IM vector control with

speed sensor

PM motor vector control with

speed sensor

V/f control IM speed sensor-less
(C30-0 @l =1 vector control
(C30-0f0 = 2)

(C30-0f0 = 3)

(C30-0fq] = 4)

@— Refer to Section 3-4-1 <4 Referto Refer to Section 3-4-3,
Section 3-4-2
Set the motor rating Set the motor rating Set the motor rating Set the motor rating and
(B00-0to 7) (B0O1-0to 7) (B01-0 to 8) motor constants
|\ (B01-0 to 8, B03-0 to 4)
/——_ y
I
3
Set the motor rating Set the encoder and AS
(B02-0 to 7) (C50, 51, A10)
———
A\ A 4 A 4 A 4 Vﬁ A 4 l l
. . V/f control Vector control Vector control
Simple adjustment . ) j ) No-load voltage
high-function basic adjustment expanded .
mode i i operation mode
_ adjustment mode mode adjustment mode _
(B19-0=1) (B19-0=5)
(B19-0=2) (B19-0=3) (B19-0=4)
K .
Encoder phase Magnetic pole
* adjustment position
B19-0: 1,5 = mode estimation mode
Applies when motor is not rotated (B19-0=6) (B19-0=7)
B19-0: 4 = T
Applies when there is operation in ’/J

the constant output range

vvvl//v

Execute automatic tuning mode

Execute operation and estimation mode

Fig. 3-4 Selection of automatic tuning mode
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3-4-1 VI/f control (C30-0 f0| = 1) automatic tuning and test operation

(1) Automatic tuning (V/f control mode)

The following two modes can be selected for the V/f control automatic tuning.
Using B19-0 (automatic tuning selection), select the automatic tuning mode that matches the working
conditions.

1)

2)

B19-0 = 1: Mode 1: simple adjustment mode (Execution time: approx. 10 seconds)

The basic parameters, such as boost voltage and brake voltage, are adjusted without rotating the
motor.

The following parameters shown in Table 3-4-1-a are automatically adjusted by executing Mode
1.

Table 3-4-1-a
Applicable mode | Parameter No. Name
A02-2 Manual torque boost setting
C30-00) = 1 A03-0 DC brake voltage
B19-0 =1 B02-0, 1 R1: Primary resistance
B02-4, 5 Lo: Leakage inductance

B19-0 = 2: Mode 2: V/f control high-function adjustment mode (Execution time: approx. 1 minute)

The parameters related to the slip compensation and max. torque boost are adjusted while
rotating the motor.

The magnetic saturation characteristics are measured at the voltage boost, and are adjusted to
match the max. torque boost.

The following parameters shown in Table 3-4-1-b are automatically adjusted by executing Mode
2.

Table 3-4-1-b
Applicable mode | Parameter No. Name

A02-2 Manual torque boost setting
A03-0 DC brake voltage

C30-0 @ =1 B02-0, 1 R1: Primary resistance

B19-0 =2 B02-4, 5 Lo: Leakage inductance
A02-5 Slip compensation gain
A02-6 Max. torque boost gain

(Note 1) When the V/f control mode (C30-0 @ = 1) is selected, modes other than B19-0=1, 2

cannot be used. If B19-0 is set incorrectly, set it again.

(Note 2) If the base frequency of the motor is applied on a motor exceeding 120Hz, select Mode 1

(B19-0 = 1). Adjust the slip compensation gain (A02-5) and max. torque boost gain (A02-6)
manually.
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/\ CAUTION

Precautions for executing V/f control automatic tuning

+ Even when Mode 1 is executed, the motor may rotate due to vibration, etc.
+ If the vibration is large, turn the key immediately to stop operation.

+ With Mode 2, the motor will automatically start rotating.

» Always check the safety on the load side before executing automatic tuning, regardless of the Mode
1 or 2 setting.

» During automatic tuning, the motor may rotate, so always confirm safety before starting automatic
tuning.

+ If the automatic tuning function does not end correctly, always turn the inverter power OFF before
investigating or confirming the operation.

» Automatic tuning can be started only in the local operation mode (when "LCL" LED on operation
panel is ON). Confirm that the "LCL" LED is ON.

+ If the motor has an unstable frequency band, automatic tuning may not end normally. In this case,
the maximum torque boost function cannot be used.

+ If the load is less than 30% and the fluctuation does not occur, automatic tuning can be carried out
with the load and machine connected. However, the performance may not be complete.

» Always carry out automatic tuning before using the maximum torque boost function.

« The contact output FLT will function if the automatic tuning does not end correctly. In equipment that
uses this contact, keep the operation of the related devices in mind.
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(2) Automatic tuning operation procedures (V/f control mode)

Carry out V/f mode automatic tuning with the following procedures.
Refer to Chapter 4 for details on using the operation panel.

[ Automatic tuning procedures

(1) Preparation

(2) Turn power ON, start VT240S

(3) Selecting the control mode (Set C30-0)

(4) Initialization of motor ratings (B00-0 to 7)

(5) Input 1 for B19-0 (5) Input 2 for B19-0, V/f control
Simple adjustment mode high-function adjustment mode
|
(::I "LCL" LED flickers || — Automatic tuning standby state

(6) Start automatic tuning.

Press the or key.

<::| "RUN" LED ON during operation

(7) During automatic tuning
execution
Vi
(8) Automatic tuning (9) Automatic tuning <:| "FLT" LED turns ON
normal completion abnormlal completion Fl- 1= -~ (ATT-n) display

<:| "LCL" LED changes to continuous light, "RUN" LED turns OFF

Automatic tuning end

Fig. 3-4-1 VI/f control automatic tuning procedures
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1)

2)

3)

4)

5)

Preparation
Separate the motor and load, machine, etc., and confirm the safety on the load side.
Turning the power ON and starting VT240S (In the case of V24-OP2)

Turn the power ON.

- - = B
All LEDs on the numeric display will turn ON O 'L :. A
for a short time, and then "= = = = = = %
n -"-"-'- '-'ll n CC n H
e~ " and n:u" n" will appear. FWD REV FLT

The "LCL" and "Hz" LEDs will also turn ON.
Selecting the control mode

» Set A05-2 to 1. (Set the hardware option function display ON.)

+ Set the control mode selection: C30-0 [f1] 0]
This parameter must be set first. (Note 1)
VIf control mode is to be used, so set C30-0 @ =1.
Set c30-0 @ as shown below according to the load.
Normal-duty setting: C30-0 [f1][f0] = 1 1
Heavy-duty setting: C30-0 [f1][f0]= 2 1
(Note 1) The default value is set to V/f control and Normal-duty setting (C30-0=11).

There are some parameters which will change automatically when C30-0 is
changed, so also set this first.

Initialization of motor constants

Input the motor rating parameters. Set the parameters shown in Table 3-4-1-c. Automatic tuning
will automatically change the parameters, so it is recommended to write down the values set in
Table 3-4-1-a or Table 3-4-1-b.

Table 3-4-1-c
Applicable mode | Parameter No. Name
B00-0 Rated input voltage setting [No.]
B0O0-1 Max/base frequency simple setting  [Hz]
B00-2 Motor rated output [kW]
C30-0 @ =1 B00-3 Rated output voltage V]
B19-0=1,2 B00-4 Max. frequency (Note 1) [Hz]
B00-5 Base frequency (Note 1) [Hz]
B00-6 Motor rated current [A]
B0O-7 Carrier frequency

(Note 1) The max. frequency cannot be set below the base frequency, and the base
frequency cannot be set above the max. frequency.

Selecting and executing the automatic tuning mode

Select the automatic tuning mode and execute automatic tuning.
* The operation panel's operation mode must be set to "Local" to execute automatic tuning.

Make sure that the "LCL" LED is ON. If not, press the + keys, and confirm that the

"LCL" LED turns ON.

» Set A05-0 to 1. (Set the expanded setting display ON.)
» Using B19-0 (automatic tuning selection), select the automatic tuning mode according to the
working conditions. Refer to section 3-4-1 (1) for details on the automatic tuning mode.

* The automatic tuning standby state will be entered when the key is pressed.

» During the automatic tuning standby state and the automatic tuning execution state, the LCL
LED will flicker.

» To exit the automatic tuning standby state, press the key.

3-10
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6) Starting automatic tuning

Automatic tuning will start when the key or key is pressed according to the required

rotation direction.
To stop, press the key or input the emergency stop signal (EMS) from the terminal block.

* Once automatic tuning starts, all panel operations other than the , and @@

keys are disabled until the operation ends.

7) During automatic tuning execution
The progression state can be confirmed with D22-0.

:| Upper level: The steps required for tuning are
indicated (lit).

Lower level: The finished steps are indicated (lit).
The step currently being executed is
indicated with a flicker.

8) Normal completion of automatic tuning

When the automatic tuning ends normally, the "LCL" LED will change from a flicker to a stable
light. The “RUN” LED will change from a stable light to the OFF state.
Refer to section 3-4-1 (1) for the adjustment items.

9) Abnormal completion of automatic tuning

If automatic tuning ends abnormally, the "FLT" LED will turn ON and a message will appear.
Investigate and check according to the error codes.
Refer to section 3-4-5 for details on the error codes.

(3) Test operation (V/f control mode)

When finished with automatic tuning, test run the isolated motor, and make sure that there are no
errors.

Use the following procedures to test the operation with the operation panel.

Refer to Chapter 4 for details on using the operation panel.

/\ CAuTION

To prevent incorrect operation during the test operation, make sure that signals are not input
into the sequence input terminal.

1) To enable operation with the operation panel, confirm that the "LCL" LED is ON. If not, press the
+ keys, and confirm that the "LCL" LED turns ON.

2) Set speed setting input point selection: C02-0= 3 (panel fixed).

/\ cAuTION

The motor will rotate with the next step.
Confirm the safety around the motor before starting the next step.

3-11
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3) Press the and display D000-0 on the monitor. Then press the key. Operation will

start.
The "FWD" lamp will turn ON, and the display will change from " ,-"'- ,'- " to a value display. The
value will gradually increase, and after several seconds, will change to " ,',',',',',' ,'". This is

because as the factory settings, the direct setting frequency (A00-0) is set to 10Hz and the
acceleration ramp time 1 (A01-0) is set to 10sec.

CHECK

Did the motor run?
Is the run direction correct? Check the wiring and operation if abnormal.
Is the rotation smooth?

4)

5)

6)

Press the key and confirm that the motor runs in reverse.

(Note) Do not carry out this step if a load which cannot be run in reverse is connected.

Press the key and stop the motor.

Press the key. The motor will forward run at the output frequency 10Hz.

Change the frequency to 50Hz with the following operation.

7)

8)

Press the key several times. The Display will alternate between “,'-,',' ,',','-,'-,'" and

N IEENINE
NN [ A

Press the key once.

The display will stop at" J§ I 1", and the last digit will flicker.
This completes the preparation for changing the output frequency. The digit to change can be

moved with the @ key. The output frequency can be incremented/decremented with the

oo™

9) Move the digit with the @ key, and using the @ key, raise the frequency to 50.00Hz. Then,

press the key. The output frequency will rise to 50Hz.

(Note) The operation panel frequency change operation is set to be changed (C11-2=1) in real
time at the factory shipment settings, and therefore the output frequency is changed in

real time using the @ @ keys, without having to press the key.
When the key is pressed, the current setting value will be saved.

/\ CAUTION

A 10-second acceleration and 20-second deceleration ramp time are set as defaults. The
motor will slowly increase its speed to the set value.

When making a setting (using the @ @ keys), check that the motor operates correctly at
each increment of approx. 10Hz.
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10) Press the key several times, and display D00-0. When the output frequency ("D00-0"

display) reaches 50Hz, press the key.

The display will decrease to "0.00" in several seconds. The "FWD" or "REV" LED will flicker for
two seconds while the DC-brake is applied and the motor will stop.

11) Press the key, and test the reverse run at 50Hz.

(Note) Do not carry out this step if a load which cannot be run in reverse is connected.

This completes the test operation with the operation panel.
After this, refer to Chapter 4 and carry out the settings and adjust the load operation to match the

user's application.
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3-4-2

(1) Before automatic tuning
When using IM vector control with speed sensor, the speed detection option is required in addition to
the VT240S standard unit. Confirm that this option has been prepared.

(2) Automatic tuning (IM vector control mode)
The following four modes can be selected for the IM speed sensor-less vector control or IM vector
control with speed sensor automatic tuning.
Using B19-0 (automatic tuning selection), select the automatic tuning mode according to the load
conditions. (Note 1)

rotating the motor.

The following parameters shown in Table 3-4-2-a are automatically adjusted by executing Mode

1.

IM speed sensor-less vector control (C30-0 {f0| = 2) and
IM vector control with speed sensor (C30-0 @

1) B19-0 = 1: Mode 1: simple adjustment mode (Execution time: approx. 10 seconds) (Note 1)
The basic parameters for IM vector control with speed sensor are automatically adjusted without

Table 3-4-2-a

Applicable mode

Parameter No.

Name

C30-0 0= 3
B19-0 = 1

B01-9

B02-0, 1
B02-2, 3
B02-4,5
B02-6, 7

No-load output voltage

R1 : Primary resistance

R2’: Secondary resistance (Note 2)
Lo : Leakage inductance

M' : Excitation inductance (Note 2)

3.

2) B19-0 = 3: Mode 3: Vector control basic adjustment mode (Execution time: approx. 30 seconds)
The motor is rotated and the basic parameters for vector control are automatically adjusted.
The following parameters shown in Table 3-4-2-b are automatically adjusted by executing Mode

Table 3-4-2-b

Applicable mode

Parameter No.

Name

C30-0f0=2,3
B19-0=3

B01-9

B02-0, 1
B02-2, 3
B02-4, 5
B02-6, 7

No-load output voltage

R1 : Primary resistance
R2’: Secondary resistance
Lo : Leakage inductance
M'" : Excitation inductance

3) B19-0 = 4: Mode 4: Vector control extended adjustment mode (Execution time: approx. 1 minute)

This mode is selected to carry out constant output range operation.

The following parameters shown in Table 3-4-2-c are automatically adjusted by executing Mode

4.

Table 3-4-2-c

Applicable mode

Parameter No.

Name

C30-0f0=2,3
B19-0 = 4

B01-9
B02-0, 1
B02-2, 3
B02-4, 5
B02-6, 7
B33-0to 7
B34-0to 7

No-load output voltage

R1 : Primary resistance

R2’: Secondary resistance

Lo : Leakage inductance

M' : Excitation inductance

M variable reference speed table
M variable compensation table

When carrying out constant output operation, the fluctuation compensation for the excitation
inductance is adjusted in this mode, however, the motor will rotate to the maximum speed during

automatic tuning, so special attention must be paid to safety.
3-14
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4) B19-0=5: Mode 5: No-load voltage operation mode (Execution time; approx. 10 seconds) (Note
3)
When the motor cannot be rotated with IM speed sensor-less vector control, this mode can be
used to operate the motor's no-load voltage and complete automatic adjustment. The parameters
shown in Table 3-4-2-d are automatically adjusted.

Table 3-4-2-d
Applicable mode | Parameter No. Name
C30-0 0= 2
@ B01-9 No-load output voltage
B19-0=5

The motor circuit constants cannot be automatically adjusted in this mode. The motor circuit
constant parameters shown in Table 3-4-2-e must be set before automatic tuning. Refer to the
motor design documents and calculate and set these parameters.

Table 3-4-2-e
Parameter No. Name
B02-0, 1 R1 : Primary resistance
B02-2, 3 R2’ : Secondary resistance
B02-4, 5 Lo : Leakage inductance
B02-6, 7 M" : Excitation inductance
B02-8, 9 Rm: Iron loss resistance

(Note 1) In the IM vector control mode (C30-0 @ = 2, 3), modes other than B19-0=1, 3, 4 or 5
cannot be used. If B19-0 is set incorrectly, set it again. When using IM speed
sensor-less vector control, the simple adjustment mode (mode 1) cannot be used.

(Note 2) In the simple adjustment mode (mode 1), the excitation inductance is estimated using
the motor rated value, so there could be an error in the output voltage. The output
torque error is large in this state, so after executing automatic tuning, always carry out
rated speed operation with a load of 30% or less, and adjust B02-6, 7 (excitation
inductance) so that B01-9 (no-load output voltage) and the output voltage (D03-1)
match. In addition, rated speed operation must be carried out at a 100% load, and
B02-2, 3 (secondary resistance) adjusted so that the rated voltage (B01-3) and output
voltage (D03-1) match.

(Note 3) The mode 5 automatic tuning can be executed even in the IM vector control with speed
sensor, but the parameters shown in Table 3-4-2-d can be measured even in mode 1.
Use mode 1 when using IM vector control with speed sensor.
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/\ CcAuTION

Precautions for executing IM speed sensor-less vector control or IM vector control with speed
sensor automatic tuning

+ Always check the safety around the motor before starting automatic tuning.
* The motor could vibrate or start running.
The motor will automatically start rotating during automatic tuning.

+ If the vibration is large during automatic tuning, press the key immediately and stop the
operation.

« Separate the motor from the load and machine, etc., and carry out automatic tuning with the isolated
motor.
Automatic tuning can be performed when a non-fluctuating load of 10% or less or a machine is
connected, but the accuracy will be poor so sufficient performance may not be attained.

» The contact output FLT will function if the automatic tuning does not end correctly.
In equipment that uses this contact, keep the operation of the related devices in mind.

+ Automatic tuning cannot be used if the load is 10% or more or if the load fluctuates.
Refer to the motor documents, and input the R1: primary resistance, R2'": secondary resistance, Lo:
leakage inductance and M': excitation inductance and then execute B19-0=5 automatic tuning. The
no-load voltage (B01-9) will be set automatically and operation with vector control will be possible.
(Refer to section 6-6 Function explanation Motor circuit constants for details on
calculating R2', Lo and M'.)

« If the automatic tuning function does not end correctly, always turn the inverter power OFF before
investigating or confirming the operation.
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(3) Automatic tuning operation procedures (IM vector control mode)

Carry out automatic tuning with the following procedures.
Refer to Chapter 4 for details on using the operation panel.

Automatic tuning procedures

v

(1) Preparation

v
(2) Turn power ON, start VT240S

v
(3) Selecting the control mode (Set C30-0)

v

(4) Initialization of motor ratings and constants (Note

(Note 1) The motor constants are initialized

7 only when the automatic tuning
mode 5 (B19-0=5) is selected.

(5) Setting the ASR and ACR parameters

v

Can the motor
rotate? l
Y
N
Vector control Constant ou;/pu
with sensor? operation?
Y N N
(6) Input 1in B19-0 (6) Input 5in B19-0 (6) Input 3in B19-0 (6) Input 4in B19-0
Simple adjustment No-load voltage operation Vector control basic Vector control
mode mode adjustment mode expanded adjustment
(Vector with sensor) (Sensor-less control) mode
L | |
(::I "LCL" LED flickers | Automatic tuning standby state
(7) Start automatic tuning.
Press the or key.
<:| "RUN" LED ON during operation
(8) During automatic tuning execution
v
(9) Automatic tuning (10) Automatic tuning <::| "FLT" LED turns ON
normal completion abnormlal completion F-l= -~ (ATT-n)display

<::| "LCL" LED changes to continuous light, "RUN" LED turns OFF

Automatic tuning end

Fig. 3-4-2 IM speed sensor-less vector control and
IM vector control with speed sensor automatic tuning procedures
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1) Preparation

Separate the motor and load, machine, etc., and confirm the safety on the load side.

When using the IM vector control with speed sensor mode, make sure that the speed detection
option PCB is correctly mounted on the control PCB, and that the encoder signal cable is
correctly connected to the speed detection option.

2) Turning the power ON and starting VT240S (In the case of V24-OP2)

Turn the power ON.

All LEDs on the numeric display will turn ON

for a short time, and then

n ' '- '-'u n n H
o T " and n:u" " will appear. FWD REV
The "LCL" and "Hz" LEDs will also turn ON.

(Note) When the power is turned ON next (after setting C30-0 @ = 2, 3), “,_‘i'g_u

- - L3
ol

%
FLT [NeH

appear on the numeric display, and the "Hz" LED will not turn ON. This is because the
mode is set to the IM vector control mode.

3) Selecting the control mode

» Set A05-2 to 1. (Set the hardware option function display ON.)

» Set the control mode selection: C30-0 [f1] 0]
This parameter must be set first. (Note 1)

Normal-duty setting

Heavy-duty setting

IM speed sensor-less vector control

C30-0=12

C30-0=22

IM vector control with speed sensor

C30-0=13

C30-0=23

(Note 1) The default value is set to V/f control and Normal-duty setting (C30-0=11), so always

change C30-0.

There are some parameters which will change automatically when C30-0 is changed,

so also set this first.

4) Initialization of motor ratings and constants

Input the motor rating parameters. Set the parameters shown in Table 3-4-2-f. Automatic tuning
automatically changes the parameters, so the setting value shown in Table 3-4-2-a to d should
be written down according to the automatic tuning mode being used.

Table 3-4-2-f

Parameter No. Name
B01-0 Rated input voltage setting [No.]
B0O1-1 Motor rated output [kW]
B01-2 No. of motor poles [Pole]
B01-3 Rated output voltage V]
B01-4 Max. speed [min~"]
B01-5 Base speed [min~"]
B01-6 Motor rated current [A]
BO1-7 Carrier frequency
B01-8 No. of encoder pulses [P/R] : (Note 1)

* The max. speed cannot be set below the base speed, and the base speed cannot be set above

the max. speed.

(Note 1) Always input BO1-8 when using the vector control mode with speed sensor.
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5)

6)

Set the motor circuit constant parameters shown in Table 3-4-2-g only when using the automatic
tuning mode 5. Refer to the motor design documents and calculate and set these parameters.

Table 3-4-2-g
Parameter No. Name
B02-0, 1 R1 : Primary resistance
B02-2, 3 R2’: Secondary resistance
B02-4, 5 Lo : Leakage inductance
B02-6, 7 M' : Excitation inductance
B02-8, 9 Rm: Iron loss resistance

Setting the ASR and ACR parameters

When performing automatic tuning, do not change the ASR (speed control) and ACR (current
control) parameters shown in Table 3-4-2-h from the default values. Note that A10-1 must be set
to the value obtained with the following expression.

Table 3-4-2-h

Parameter No. Name Standard value
A10-0 ASR response 10.0 [rad/s]
A10-1 Machine time constant 1000 [s]
A10-2 Integral time constant compensation coefficient 100 [%]
A10-3 ASR drive torque limiter 100 [%]
A10-4 ASR regenerative torque limiter 100 [%]
A11-0 ACR response 1000 [rad/s]
A11-1 ACR time constant 20.0 [ms]

Use the following expression and set A10-1: machine time constant according to the inertia of the
isolated PM motor being used. The machine time constant (Tm) refers to the time required to
accelerate to the base rotation speed from the zero speed at the rated torque.

Tm [ms] = 10.97 x J [kg:m?] x (Nbase [min™"])*/ Power[W]

J : Total inertia [kg'm?] ( = 1/4 x GD? [kg:m?])
Nbase : Base rotation speed [min™']
Power : Motor rated output [W]

Selecting and executing the automatic tuning mode

Select the automatic tuning mode and execute automatic tuning.
* The operation panel's operation mode must be set to "Local" to execute automatic tuning.

Make sure that the "LCL" LED is ON. If not, press the + keys, and confirm that the

"LCL" LED turns ON.

» Set A05-0 to 1. (Set the expanded setting display ON.)

» Using B19-0 (automatic tuning selection), select the automatic tuning mode according to the
working conditions. Refer to section 3-4-2 (2) for details on the automatic tuning mode.

» The automatic tuning standby state will be entered when the key is pressed.

» During the automatic tuning standby state and the automatic tuning execution state, the "LCL"
LED will flicker.

» To exit the automatic tuning standby state, press the key.
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7)

8)

9)

Starting automatic tuning

Automatic tuning will start when the key or key is pressed according to the required
rotation direction.

To stop, press the key or input the emergency stop signal (EMS) from the terminal block.

* Once automatic tuning starts, all panel operations other than the , and @@

keys are disabled until the operation ends.

During automatic tuning execution
The progression state can be confirmed with D22-0.

:| Upper level: The steps required for tuning are
indicated (lit).

' ' ' :| Lower level: The finished steps are indicated (lit).

The step currently being executed is
indicated with a flicker.

Normal completion of automatic tuning

When the automatic tuning ends normally, the "LCL" LED will change from a flicker to a stable
light. The "RUN" LED will change from a flicker to the OFF state.
Refer to section 3-4-2 (2) for the automatically adjusted items.

10) Abnormal completion of automatic tuning

If automatic tuning ends abnormally, the "FLT" LED will turn ON and a message will appear.
Investigate and check according to the error codes.
Refer to section 3-4-5 for details on the error codes.



3. Test Operation and Adjustment

(4) Setting the encoder parameter (IM vector control with sensor mode)

Set the encoder only when using the IM vector control with speed sensor mode (C30-0 @ =3). The
parameters to be set are listed in Table 3-4-2-i. IM vector control with speed sensor mode

1)

2)

Table 3-4-2-i
Parameter No. Name
C50-1 2-phase, 1-phase encoder selection
C50-2 Encoder AB phase advance direction

C50-1: 2-phase, 1-phase encoder selection
Set the number of signals (2-phase, 1-phase) of the encoder to be used.
C50-1=1: Select this for an encoder which outputs a 2-phase signal (A, B phase) which has a
90° phase difference.
The rotation direction can be judged, and stable speed control can be realized even
at low speeds.
C50-1=2: Select this when using an encoder which outputs a 1-phase signal.
Connect the input signal to the A or B phase input, and leave the other phase
unconnected. The 1-phase pulse signal validates functions which convert into
2-phase signals.
In the 1-phase signal mode, the rotation direction is recognized as the operation
command direction. Forward run and reverse run cannot be determined.
In low-speed ranges, the speed detection error may occur because of chattering.
When using low-speed operation or forward/reverse operation, use the 2-phase
encoder.

—

[en 1 }0—\ B-IN1

I ]

1]

2-phase oscillator

(Note 1) When 1-phase input is selected, the speed detection direction (sign) is determined by
the operation direction.

(Note 2) When 1-phase input is selected and ACR control is being conducted with IM vector
control with speed sensor, the direction is recognized with the rotation direction
indicated in (Note 1). Pay attention to the acceleration direction.

C50-2: Encoder AB phase advance direction selection

The motor's rotation direction is judged by the encoder A, B phase pulse phase advance and
delay. Refer to the following figure and set this parameter according to the relation of the
encoder AB phase signal phase relation during forward run (CCW rotation).

A phase > A phase _

B phase > B phase, >
Time Time

(a) When C50-2=1 (during CCW rotation) (b) When C50-2=2 (during CCW rotation)
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(5) Test operation (IM vector control mode)

When finished with steps (1) to (4), test the isolated motor and check for abnormalities.
In the following cases, basic manual adjustment (refer to section (6) steps 1) and 2)) must be
completed before starting the test.

* When automatic tuning is executed with the B19-0=1 mode (simple adjustment mode)
* When IM speed sensor-less vector control (C30-0 @ = 2) mode is selected.

The procedures for test operation using the operation panel are explained below.
Refer to Chapter 4 for details on using the operation panel.

/\ CAuTION

To prevent incorrect operation during the test operation, make sure that signals are not input
into the sequence input terminal.

1) To enable operation with the operation panel, confirm that the "LCL" LED is ON. If not, press the
+ keys, and confirm that the "LCL" LED turns ON.

2) Set speed setting input point selection: C02-0= 3 (panel fixed).

/\ CcAuTION

» The motor will rotate with the next step.
Confirm the safety around the motor before starting the next step.

* The moment of inertia differs for isolated motor operation and load (machine) operation. Set
the machine time constants (A10-1) according to the motor and load. The motor will vibrate if
the settings are too high.

3) Pressthe and display D00-2 on the monitor. Then press the key.

The "FWD" lamp will turn ON, and the display will change from " ,:"':,': " to a value display. The

value will gradually increase, and after several seconds, will change to " :,','-,','-,','-,'" This is

because as the factory settings, the direct setting frequency (A00-2) is set to 300min™ and the
acceleration ramp time -1 (A01-0) is set to 10sec.

CHECK

1. Did the motor run?
2. s the run direction correct? Check the wiring and operation if abnormal.
3. Is the rotation smooth?

4) Press the key and confirm that the motor runs in reverse.

(Note) Do not carry out this step if a load which cannot be run in reverse is connected.

5) Pressthe key and stop the motor.

6) Press the key. The motor will forward run at 300min™.

Change the frequency to 600min™" with the following operation.
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7) Press the key several times. The Display will alternate between ,':,','-,','-,'-,:' and
w0
000

8) Press the key once.

The display will stop at" :,','-,','-,' ,'-,'", and the last digit will flicker.
This completes preparation for changing the motor speed. The digit to be changed can be moved

with the key. The speed can be increased or lowered with the @ @ keys.

9) Move the digit with the @ key, and using the @ key, raise the frequency to "600.0"min".

Then, press the key. The motor speed will gradually increase to 600min™".

(Note) The operation panel frequency change operation is set to be changed (C11-2=1) in real
time at the factory shipment settings, and therefore the output frequency is changed in

real time using the @ @ keys, without having to press the key.

When the key is pressed, the current setting value will be saved.

/\ CAUTION

A 10-second acceleration and 20-second deceleration ramp time are set as defaults. The motor
will slowly increase its speed to the set value.

When making a setting (using the @ @ keys), check that the motor operates correctly at
each increment of approx. 10Hz.

10) When the motor speed (D00-2 display) increases to 600min™", press the key.

The display will decrease to "0.0" in several seconds. The "FWD" or "REV" LED will flicker for
two seconds while the DC-brake is applied and the motor will stop.

11) Press the key, and test the reverse run at the maximum speed.

(Note) Do not carry out this step if a load which cannot be run in reverse is connected.

This completes the test operation with the operation panel.

(6) Basic manual adjustment (IM vector control mode)

1) Adjusting the exciting inductance when performing automatic tuning with B19-0=1 (Carried out

with isolated IM)

* When there is no constant output range
In addition to automatic tuning in the simple adjustment mode (B19-0=1), the excitation
inductance (B02-6, 7) must be adjusted. Run the motor at the base speed with no load, and
adjust B02-6, 7 so that the no-load output voltage (B01-9) attained with automatic tuning and
the output voltage (monitor D03-1 if measurement with rectified voltmeter is difficult)
approximately match. In the same manner, the motor must be run at the base speed with
100% load, and the secondary resistance (B02-2, 3) adjusted so that the rated voltage (B01-3)
and output voltage (monitor D03-1 if measurement with rectified voltmeter is difficult)
approximately match. If the setting value of secondary resistance (B02-2,3) is made to
increase during operation, output voltage will decrease. Moreover, if the setting value of
secondary resistance (B02-2,3) is made to decrease during operation, output voltage will
increase.
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2)

* When there is a constant output range
When running with a constant output range, the M fluctuation compensation must be adjusted.
Set the speed table (B33-0 to 7) beforehand. The speed table should be set as shown below
except in special cases.

Parameter No. Recommended setting values
B33-0 B33-1 x (1/2)
B33-1 Base speed : Same setting value as B01-5
B33-2
B33-3
B33-4 Set so that B33-1 to B33-7 are at an equal pitch
B33-5
B33-6
B33-7 Maximum speed : Same setting value as B01-4

Run the motor at the base speed with no load, and adjust B02-6, 7 so that the no-load output
voltage (B01-9) attained with automatic tuning and the output voltage (monitor D03-1 if
measurement with rectifying voltmeter is difficult) approximately match. The motor must be run
at the base speed with 100% load, and the secondary resistance (B02-2, 3) adjusted so that the
rated voltage (B01-3) and output voltage (monitor D03-1 if measurement with rectified voltmeter
is difficult) approximately match. In the same manner, adjust the M fluctuation compensation
coefficient (B34-2 to 7) so that the output voltage matches the no-load voltage (B01-9) at each
speed in B33-2 to 7. B34-0, 1 is the M fluctuation compensation coefficient at the B33-0, 1
speed, and normally is approx. 100%. This does not need to be adjusted except in special
cases.

* If manual adjustment is difficult after the simple adjustment mode, execute automatic tuning
with the automatic tuning mode 3, 4 (B19-0=3, 4). Note that the motor will rotate in this mode.

Adjusting the IM speed sensor-less vector control (when C30-0 @ = 2 mode is selected)
When using IM speed sensor-less vector control, the following items must be adjusted.

 Adjusting the ASR response
The ASR control response must be set to approx. 5rad/s for IM speed sensor-less vector
control. Adjust ASR response (A10-0) to below the default value. Refer to section (3) for
details on adjusting this item.

* Finely adjusting the primary resistance
Carry out test operation at the minimum speed to be used in the no-load (only inertial load)
state, and finely adjust the primary resistance value. Adjust the primary resistance value
(D02-0, 1) so that the speed amplifier output (D11-4) is approximately zero during forward run.
Make sure that the output is not a negative value. In rare cases, if the output is a minus value,
the operation may not stop because of the regenerative limiter (B31-3, 4, 5, 6).
(Note 1) The primary resistance value mantissa section (B02-0) can be changed during
operation, but the B02-1 exponential section cannot be changed during operation.
* Finely adjusting the leakage inductance and exciting inductance
After automatic tuning, run the motor with a rated load at the motor's rated speed, and adjust
the leakage inductance (B02-4, 5) and exciting inductance (B02-6, 7) so that the output
voltage (D03-1) is approximately the same as the rated voltage. (If a rated load cannot be set,
adjust so that the voltage matches the load.) If the output voltage drops during the load
operation, increase the leakage inductance [mH] in increments of 10% (+AL[mH]), and
decrease the exciting inductance by -AL[mH]. If an overcurrent, etc., occurs in low-speed
ranges after the above adjustment, decrease the above AL adjustment amount, or adjust the
ACR response (A11-0, 1).
(Note 2) The B02-4 and B02-6 mantissa section can be changed during operation, but the
B02-5, and B02-7 exponential section cannot be changed during operation.

Adjusting the speed estimation
Confirm that the motor speed % display (D00-3) is stable (+1% or less) during test operation. If
not stable, adjust the speed estimation proportional gain (B31-1) and speed estimation integral
gain (B31-2).
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3) Adjusting ASR
Adjust the control parameters to match the user's system.
The main adjustment parameters are explained below.

* A10-0: ASR response . Set the speed control response with a [rad/s] unit.
If the speed tracking is slow, increase this value.
If this is set to high, the motor speed will hunt.

A10-1: Machine time constant1 Set the time required to accelerate from zero to the
base speed at the rated torque.
Tm [ms] = 10.97 x J [kg'm?] x (Nbase[min™"])?/ Power [W]
J : Total inertial [kg:m?] (= 1/4 x GD? [kg-m?])
Nbase : Base speed [min]
Power : Motor rated output [W]
A10-2: Integral time constant compensation coefficient:

Increase the compensation coefficient if overshooting is
large during speed control.

A10-3: ASR drive torque limiter : Increase this value when drive torque is required.

A10-4: ASR regenerative torque limiter:
Increase this value when regenerative torque is required.

Refer to Section 6-8 for details on adjusting these parameters.

(Note) When the test operation of the isolated motor is finished, the parameter A10-1: machine
time constant setting is set to match the isolated motor's inertia. After connecting the
motor to the load, always reset this parameter to match the inertia of the user's machine.

After this, refer to Chapter 4 and carry out the settings and adjust the load operation to match the
user's application.
Refer to Section 6-8 for details on adjusting the vector control system parameters.



3. Test Operation and Adjustment

3-4-3 Automatic tuning and test operation for PM motor with sensor control (C30-0 f0| =4)

/\ CAUTION

Refer to Section 3-4-4 when driving a PM motor and the motor is locked with mechanical brakes when
stopped together with the magnetic pole position estimation function.

(1) Before automatic tuning

When using the PM motor with sensor control, use with FWD, F.RUN as forward run and Reyv,
R.RUN as reverse run.

With the VT240S, the counterclockwise rotation (CCW) looking from the motor shaft is defined as
forward run, and clockwise rotation (CW) is defined as reverse run.

Forward run (CW) Reverse run (CW)

o (O

Definition of VT240S motor rotation direction

For PM motor with sensor control, the speed detection option is required in addition to the VT240S
standard unit. Refer to Table 3-4-3-a, and confirm that the speed detection option compatible with
the encoder in use has been prepared. Refer to Chapter 7 for details on the speed detection option.

1)
2)

3)

4)

Table 3-4-3-a

Speed detection option

Encoder type (Instruction Manual No.)
1) A, B, Z phase + U, V, W phase signals V24-DN3 (ST-3482)
2) A, B, Z phase + serial absolute signals V24-DN2 (ST-3481)

3) A, B, Zphase + U, V, W phase signals
(reduced-wiring type)

4) Sine wave signal V24-DN4 (ST-3483)

V24-DN2 (ST-3481)

A, B, Z phase + U, V, W phase signals
This incremental encoder outputs the A, B, Z phase and U, V, W phase pulse signals.

A, B, Z phase + serial absolute signals
This encoder outputs the A, B, Z phase pulse signals and serial absolute signal.

A, B, Z phase + U, V, W phase signals (reduced-wiring type)
With this encoder, the output signals are the same as the 1) type, but there are three output
signal wires, and the A, B, Z phase and U, V, W phase output signals can be interchanged.

Sine wave signal

This encoder outputs a multi-cycle (i.e., 2048 cycle) 2-phase sine wave signals SIN, COS
(equivalent to A, B phases) with one rotation, and outputs the Z-phase pulse and 1-cycle
2-phase sine wave signals SIN and COS with one rotation.

This automatic tuning must be carried out with the motor isolated from the load and machine.
If mechanical brakes are applied on the motor, make sure that the brakes can be released during
automatic tuning.
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(2) Outline of automatic tuning in PM motor control mode

This automatic tuning is a function with automatically adjusts the phase angle (C51-4) of the encoder
Z phase pulse and PM motor U phase coil. Automatic tuning in the PM motor control mode does not
have the PM motor circuit constant measurement function. The number of encoder pulses and the
encoder signal type selection must be set.

When C51-4 is automatically adjusted with this automatic tuning function, the phase does not need
to be adjusted when installing this encoder onto the PM motor. Even if the adjustment has been
completed, it should be readjusted to increase the adjustment accuracy.

B19-0=6: Mode 6: PM motor control encoder phase adjustment mode (Execution time: approx. 7
sec.)

\ 4

C51-4 During forward run (CCW)
Z phase H

PM motor inductive Vv

electromotive
waveform
w Time

Relation of encoder Z phase pulse and PM motor inductive electromotive waveform phase

(Note) When using the PM motor with sensor control (C30-0 @ = 4), the automatic tuning function will
not start even if B19-0 = 0 to 5 is selected.
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/\ CcAuUTION

Precautions for executing encoder phase adjustment mode (PM motor control)

» Do not carry out maintenance, such as wiring or mounting the option PCB while the PM motor is
running. Even if the inverter power is not turned ON, the PM motor could rotate by the connected
load or machine and cause a high voltage to be generated in the motor terminals. If the PM motor is
connected to the inverter, the inverter could be powered when the PM motor rotates.

» Before mounting the PCB for the speed detection option onto the control PCB, always turn the
inverter power OFF and wait at least 20 minutes. Confirm that all displays on the operation panel are
OFF and that the "CHARGE" LED in the unit is OFF before starting the mounting work.

Note that the main circuit terminals are charged to a high voltage.

» Always ground the motor and inverter.

* When executing automatic tuning, the motor must be isolated from the load and machine, etc.
The motor will automatically rotate in the forward and reverse run directions during automatic tuning.
Always check the safety around the motor before starting automatic tuning.

If the load is less than 10% and the fluctuation does not occur, automatic tuning can be carried out
with the load and machine connected. However, the performance may not be complete.

+ Automatic tuning can be started only in the local operation mode. Confirm that the "LCL" LED is ON.
» The motor could vibrate and rotate during automatic tuning.

If the vibration is large, turn the key immediately to stop operation.

If the automatic tuning function does not end correctly, always turn the inverter power OFF before
investigating or confirming the operation.

The contact output FLT will function if the automatic tuning does not end correctly. In equipment that
uses this contact, keep the operation of the related devices in mind.

After setting the encoder parameters or after automatic tuning, do not move the position at which the
encoder is fixed onto the motor, or interchange the motor's U, V, W phase wires.
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(3) Automatic tuning operation procedures (PM motor control mode)

Adjust the magnetic pole position estimation function with the following procedure.
Refer to Chapter 4 for details on using the operation panel.

[ Automatic tuning procedures ]

|

| (1) Preparation

l

| (2) Turn power ON, start VT240S |

|

(Set C30-0)

(3) Selecting the control mode

|

(4) Initialization of motor ratings and constants

|

(5) Setting the ASR and ACR parameters

|

(6) Setting the encoder parameters

l

Input B19-0=6

(7) Setting and executing automatic tuning mode

N

"LCL" LED flickers --- Automatic tuning standby state

Press the

(8) Start automatic tuning.

or key.

—

"RUN" LED ON during operation

(9) During automatic tuning execution |

Iz

completion

(10) Automatic tuning normal (11)Automatic tuning abnormal

"FLT" LED turns ON

=== — = (ATT-n) display

completion

N

| "LCL" LED changes to continuous light, "RUN" LED turns OFF

[ Automatic tuning end J

Fig. 3-4-3 Procedures for automatically tuning the encoder phase for PM motor control
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1) Preparation (Before turning the power ON)
Confirm at the speed detection option PCB is correctly mounted on the control PCB, and that the
encoder signal wire is correctly connected to the speed detection option. Refer to the instruction
manual of the speed detection option being used for details on connecting the encoder signal
wire.
Separate the motor and load, machine, etc., and confirm the safety on the load side.

2) Turning the power ON and starting VT240S (In the case of V24-OP2)

Turn the power ON. - - = BB
All LEDs on the numeric display will turn ON O :. :. A
for a short time, and then "= === - - %
O _ N, w oD

e 0" and ,_‘"" i~ " will appear. FWD REV FLT

The "LCL" and "Hz" LEDs will also turn ON.
ru ]

(Note) When the power is turned ON next (after setting C30-0 t@ =4), ",_‘:,_"_:‘,: " will appear
on the display, and the "Hz" LED will not light. This is because the mode is set to the PM
motor vector control mode.

3) Selecting the control mode
» Set A05-2 to 1. (Set the hardware option function display ON.)

» Set the control mode selection: C30-0 1] [fd].
This parameter must be set first. (Note 1)
PM motor with sensor control mode is to be used, so set C30-0 @ =4.
Set ¢30-0 @ as shown below according to the load.
Normal overload setting: C30-0 [f1]ff0]=1 4
Heavy overload setting : C30-0 @ =24
(Note 1) The default value is set to V/f control and normal overload setting (C30-0=11), so
always change C30-0.
There are some parameters which will change automatically when C30-0 is
changed, so also set this first.
(Note 2) If the fault "SP-5" occurs when the C30-0 setting is changed, the following causes
can be considered.
» The speed detection option is not mounted correctly.

» The encoder signal wire is not connected correctly, or is broken.
Turn the inverter power OFF and check the state.

4) Initialization of motor rating and motor constants
Input the parameters required for PM motor control. Set the parameters shown in Table 3-4-3-b.

Table 3-4-3-b
Parameter No. Name
B01-0 Rated input voltage setting [No.]
B0O1-1 Motor rated output [kW]
B01-2 No. of motor poles [Pole]
B01-3 Rated output voltage [V]
B01-4 Max. speed [min™"]
B01-5 Base speed [min~"]
B01-6 Motor rated current [A]
BO1-7 Carrier frequency
B01-8 No. of encoder pulses [P/R]
B03-0 R1: PM motor primary resistance (Mantissa section) [mQ]
B03-1 R1: PM motor primary resistance (Exponent section)
B03-2 Ld: PM motor d axis inductance (Mantissa section) [mH]
B03-3 Lqg: PM motor q axis inductance (Mantissa section) [mH]
B03-4 Ld, Lg: PM motor inductance (Exponent section)

* The max. speed cannot be set below the base speed, and the base speed cannot be set above
the max. speed.
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5) Setting the ASR and ACR parameters

When performing automatic tuning, do not change the ASR (speed control) and ACR (current
control) parameters shown in Table 3-4-3-c from the default values. Note that A10-1 must be set
to the value obtained with the following expression.

Table 3-4-3-c

Parameter No. Name Standard value
A10-0 ASR response 10.0 [rad/s]
A10-1 Machine time constant 1000 [s]
A10-2 Integral time constant compensation coefficient 100 [%]
A10-3 ASR drive torque limiter 100 [%]
A10-4 ASR regenerative torque limiter 100 [%]
A20-0 ACR response 1500 [rad/s]
A20-1 ACR time constant 10.0 [ms]

Use the following expression and set A10-1: machine time constant according to the inertia of the
isolated PM motor being used. The machine time constant (Tm) refers to the time required to
accelerate to the base rotation speed from the zero speed at the rated torque.

Tm [ms] = 10.97 x J [kgem?] x (Nbase [min™'])?/ Power [W]

J © Total inertia [kgem?] ( = 1/4 x GD? [kgfem?])
Nbase : Base rotation speed [min™]
Power : Motor rated output [W]

The parameters shown in Table 3-4-3-d are used for automatic tuning. Set these parameters to
the default values when executing automatic tuning.

Table 3-4-3-d

Parameter No. Name Standard value
A03-2 DC brake current 50 [%]

6) Setting the encoder parameters
Four types of encoders can be used with the VT240S PM motor with sensor control. The types
and corresponding speed detection options are shown in Table 3-4-3-e.

Table 3-4-3-e
Speed detection option
Encoder type (Instruction Manual No.)
1) A, B, Z phase + U, V, W phase signals V24-DN3
2) A, B, Z phase + serial absolute signals V24-DN2
3) A/B, Z pha_sg + U, V, W phase signals V24-DN2
(reduced-wiring type)
4) Sine wave signal V24-DN4

The parameters must be set to match the encoder being used.
The parameters which must be set for each encoder are shown below.
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1) A, B, Z phase + U, V, W phase signals

2) A, B, Z phase + serial absolute signals

3) A, B,Zphase + U, V, W phase signals
(reduced-wiring type)

Parameter Parameter
Name Name
No. No.
C50-2 Encoder AB advance direction selection C50-2 Encoder AB advance direction selection
C50-3 Encoder ABZ pulse type selection C50-3 Encoder ABZ pulse type selection
C51-0 Encoder selection C51-0 Encoder selection
C51-1 AB phase-Z phase type selection C51-1 AB phase-Z phase type selection
C51-2 Encoder Z signal reversal C51-2 Encoder Z signal reversal
C51-3 Encoder UVW advance direction C51-4 | Z-IN — U phase winding phase
selection angle
C51-4 Z-IN — U phase winding phase angle C51-5 Z-IN - U phase angle
C51-5 |Z-IN — U phase angle
C51-6 Encoder UVW pulse type selection

4) Sine wave signal

Parameter Parameter
Name Name
No. No.
C50-2 Encoder AB advance direction selection C50-2 Encoder AB advance direction selection
C50-3 Encoder ABZ pulse type selection C50-3 Encoder ABZ pulse type selection
C51-0 Encoder selection C51-0 Encoder selection
C51-1 AB phase-Z phase type selection C51-1 AB phase-Z phase type selection
C51-2 Encoder Z signal reversal C51-2 Encoder Z signal reversal
C51-3 Encoder UVW advance direction C51-4 | Z-IN — U phase winding phase
selection angle
C51-4 Z-IN — U phase winding phase angle C51-5 Z-IN - U phase angle
C51-5 |Z-IN — U phase angle
C51-6 Encoder UVW pulse type selection
C51-7 UVW measurement start wait time
C51-8 UVW measurement time
C51-9 ABZ measurement start wait time

(Note) C51-4: Z-IN — U phase winding phase angle is automatically adjusted with automatic tuning.
Refer to section 6-6 and set only when automatic tuning cannot be executed.
The method for setting each parameter is shown below. Set these in order. When automatic
tuning is executed, the parameters in Table 3-4-3-f are automatically changed, so the setting
values should be noted down.

Table 3-4-3-f

Applicable mode

Parameter No.

Name

B19-0=6 C51-4

Z-IN — U phase winding phase angle
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(1]

(2]

(3]
(4]

C51-0: Encoder selection
Select the type of encoder signal to be used.
=1:A, B, Zphase + U, V, W phase signals
=2 : A, B, Z phase + serial absolute signals
=3 : A, B, Zphase + U, V, W phase signals (reduced-wiring type)
=4 : Sine wave signal

C50-2: Encoder AB advance direction selection

The motor's rotation direction is judged by the encoder A, B phase pulse phase advance and
delay. Refer to the following figure and set this parameter according to the relation of the
encoder AB phase signal phase relation during forward run (CCW rotation).

(Note) If C50-2 is set to 2, set C50-3 to 0.

A phase. > A phase _

B phase > B phase >
Time Time

(@) When C50-2=1 (during CCW rotation) (b) When C50-2=2 (during CCW rotation)

C51-1 : AB phase-Z phase type selection

C51-2 : Encoder Z signal reversal

With the VT240S, the A, B, Z phase pulse encoder signals are defined as a waveform generated
as shown below during forward run (CCW rotation).

C51-1 is set based on the phase relation of the A phase signal's rising edge and the Z phase
signal. With this setting and at a time of reverse running, the A phase signal's down edge during
the Z phase being high is the zero point.

To generate the A phase signal rising edge when the Z phase signal is High (Fig. (a)), set C51-1
to 0. In this case, the A phase signal rising edge will be the zero point (magnetic pole position).
In all other cases, set C51-1 to 1. In this case, the Z phase signal's rising edge will be the zero
point. (Fig. (b)). In this case, the Z phase rising edge is the zero point even at a time of the
reverse running.

If the Z phase signal needs to be reversed to match the following signal definition, set C51-2 to
1.

(Note) If C51-2 is setto 1, set C50-3 to 0.

Zero point Zero point

A phase_l —| > A phase >
B phase|—| l—; B phase >
Z phase > Z phase R
Time Tim;
(a) When C51-1=0 (during CCW rotation) (b) When C51-1=1 (during CCW rotation)
Zero point Zero point
A phase ,7 l_= A phase N
Bphase | [ 1 > B phase >
Z phase > Z phase R
Time Tim;
(c) When C51-1=0 (during CW rotation) (d) When C51-1=1 (during CW rotation)
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[5] C50-3 : Encoder ABZ pulse type selection

Only when using an encoder with signal specifications that cannot be handled with the C50-2
and C51-2 settings, set C50-3 to reverse or interchange the signals.

The signal conversion circuit will function with the combination shown in the table below
according to the C50-3 setting value.

(Note) Set C50-3 to 0 (no signal reversal/interchange) when C50-2 and C51-2 have been set.

C50-3 1 A IN forward/| B-IN forward/ | Z-IN forward/ | . AB
setting inter-
reverse run | reverse run reverse run
value change
0 — _ _
1 Reverse — —
2 - Reverse - No
3 Reverse Reverse - inter-
4 - — Reverse change Reverse
5 Reverse — Reverse A-INT RN AB interchange
6 - Reverse Reverse B-INT >0 : o—o——> A phase signal
7 Reverse Reverse Reverse So—o O 10—O+—> B phase signal
8 _ _ — | Z-IN SO e < Z phase signal
9 Reverse - - |—I>O—<3
10 _ Reverse _ AB Signal conversion circuit
11 Reverse Reverse - .
inter-
12 - - Reverse change
13 Reverse - Reverse
14 - Reverse Reverse
15 Reverse Reverse Reverse

(6]
[7]

C51-3 : Encoder UVW advance direction selection

C51-6 : Encoder UVW pulse type selection

Set these parameters when using an A, B, Z phase + U, V, W phase signal or wire-reduced type
A, B, Z phase + U, V, W phase signal encoder.

When using the wire-reduced type A, B, Z phase + U, V, W phase signal encoder, the VT240S
defines the first signal input in the A, B, Z phase signal wire as the U, V, W phase signals
respectively.

Refer to the following figure and set C51-3 according to the phase relation of the encoder's U, V,
W phase signals during forward run (CCW rotation).

U phase ,—l > U phase ,—| >

V phase ,—l > \% phase—| ,—=

w phase—l l—= W phase |—| >
Time Time

(a) When C51-3=1 (during CCW rotation) (b) When C51-3=2 (during CCW rotation)

Only when using an encoder with signal specifications that cannot be handled with the C51-3
setting, refer to the following figure and table, and set C51-6 to reverse the signals.
Set C51-6 to 0 (no interchange) when C51-3 is set to 2.
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C51-6 U-IN V-IN W-IN
setting forward/ | forward/ | forward/
value reverse reverse reverse Reverse CCW rotation
run run run -
0 - - - > ° u >
1 Reverse - - V-IN Q
o \% 1 5
2 - Reverse - >o—o v
3 Reverse | Reverse - S o w1 | >
4 - - Reverse Time
5 Reverse - Reverse . . . .
Signal conversion circuit
6 - Reverse | Reverse
7 Reverse | Reverse | Reverse

[8] C51-1:Z-IN — U phase angle
1) For A, B, Z phase + U, V, W phase signal or wire-reduced type A, B, Z phase + U, V, W phase
signal
If there is a phase difference between the Z phase pulse and U phase pulse of the encoder
being used, set that phase difference in C51-5.
If there is no phase difference between the Z phase pulse and U phase pulse, set "0°".

Z phase

C51-5 180°

Y

U phase

V phase | |

W phase |

Time

Encoder Z phase and U, V, W phase signals (during CCW rotation)

2) For A, B, Z phase + serial absolute
Only when there is a phase difference between the Z phase pulse and serial absolute signal
zero point, set that phase difference with an angle unit.

Z phase

[

C51-5

\ 4

Serial signal

Time

Encoder Z phase and serial absolute signal (during CCW rotation)



3. Test Operation and Adjustment

3) For sine wave signal
Set the phase of the sine wave signal generated by the Z phase pulse of the encoder in use in
C51-5.

Z phase T

C51-5

Y.

SIN signal

90°

COS signal

Time

Encoder Z phase and sine wave signal (during CCW rotation)

(9) Setting the parameters for the wire-reduced type A, B, Z phase + U, V, W phase signal encoder
When using a wire-reduced type A, B, Z phase + U, V, W phase signal encoder, set the
parameters shown below according to the specifications of the encoder in use.

Parameter No. Name
C51-7 UVW measurement start wait time
C51-8 UVW measurement time
C51-9 ABZ measurement start wait time

The A, B, Z phase signal wires have a high impedance (hereafter, HI-Z) when the encoder
power is turned ON. Set the UVW signal measurement start time in C51-7 based on the time
that all three wires are released from the high impedance state.

Set the UVW signal measurement end time in C51-8 based on the UVW signal measurement
start time (C51-7).

(If the UVW signal cannot be measured before this time elapses, the fault "SP-6" will be output.)

Set the time to wait before starting control with the ABZ signal in C51-9 based on the UVW
signal measurement end time (C51-8).

(Note) The timer operates at a 2ms cycle, so set all of these times with an integer fold of 2.
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7)

8)

Encoder power
Encoder output signal HI-Z
/- 4: UVW signal output ABZ signal output
VA »
I : ! >
] ] ] ]
\ 1 [} 1
Inverter reception ! UVW signal ABZ signal
c ! measurement| measurement

. | 1 1
N RN Time
i g gl gl
. / 1 1 \ 1

UVW signal UVW signal ABZ signal

measurement measurement measurement

start wait time start wait

(C51-7) (C51-8) (C51-9)

Selecting and executing the automatic tuning mode

Select the automatic tuning mode and execute automatic tuning.
* The operation panel's operation mode must be set to "Local" to execute automatic tuning.

Make sure that the "LCL" LED is ON. If not, press the + keys, and confirm that the

"LCL" LED turns ON.
» Set A05-0 to 1. (Set the expanded setting display ON.)
» Set B19-0 (automatic tuning selection) to 6.

» The automatic tuning standby state will be entered when the key is pressed.

» During the automatic tuning standby state and the automatic tuning execution state, the "LCL"
LED will flicker.

» To exit the automatic tuning standby state, press the key.

Starting automatic tuning

Automatic tuning will start when the key or key is pressed according to the required
rotation direction.

To stop, press the key or input the emergency stop signal (EMS) from the terminal block.

* Once automatic tuning starts, all panel operations other than the , and @@

keys are disabled until the operation ends.

(Note) If mechanical brakes are applied on the motor, make sure that the brakes can be
released during automatic tuning.
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9) During automatic tuning execution
The progression state can be confirmed with D22-0.

:| Upper level: The steps required for tuning are
indicated (lit).

' ' ' :| Lower level: The finished steps are indicated (lit).

The step currently being executed is
indicated with a flicker.

10) Normal completion of automatic tuning

When the automatic tuning ends normally, the "LCL" LED will change from a flicker to a stable
light. The "RUN" LED will change from a flicker to a stable light.

11) Abnormal completion of automatic tuning

If automatic tuning ends abnormally, the "FLT" LED will turn ON and a message will appear.
Investigate and check according to the error codes.
Refer to section 3-4-5 for details on the error codes.

(4) Test operation

Use the following procedures to test the operation with the operation panel.
Refer to Chapter 4 for details on using the operation panel.

/\ CcAuTION

To prevent incorrect operation during the test operation, make sure that signals are not input
into the sequence input terminal.

1) To enable operation with the operation panel, confirm that the "LCL" LED is ON. If not, press the
+ keys, and confirm that the "LCL" LED turns ON.

2) Set speed setting input point selection: C02-0= 3 (panel fixed).

/\ cAuTION

The motor will rotate with the next step.
Confirm the safety around the motor before starting the next step.

3) Press the and display D00-2 on the monitor. Then press the key. Operation will start.
The "FWD" lamp will turn ON, and the display will change from " ,:"':,': " to a value display. The
value will gradually increase, and after several seconds, will change to " :,','-,','-,' ,'-,'". This is

because as the factory settings, the direct setting frequency (A00-2) is set to 300min™ and the
acceleration ramp time 1 (A01-0) is set to 10sec.



3. Test Operation and Adjustment

CHECK

1.
2.
3.

Did the motor run?
Is the run direction correct? Check the wiring and operation if abnormal.
Is the rotation smooth?

4)

5)

Press the key and confirm that the motor runs in reverse.

(Note) Do not carry out this step if a load which cannot be run in reverse is connected.

Press the key and stop the motor.

The operations for changing the speed during motor rotation are started next.

6)

7)

8)

9)

Press the key. The motor will forward run at the output frequency 300min™.

-

Press the key several times. The Display will alternate between “,-,','
w0
Jng

Press the key once.

The display will stop at " 1 11 1", and the last digit will flicker.

This completes preparation for changing the motor speed. The digit to be changed can be moved

with the @ key. The speed can be increased or lowered with the keys.

Move the digit with the @ key, and using the @ key, raise the frequency to "600.0"min".
Then, press the key. The motor speed will increase to 600min”".

(Note) The operation panel motor speed change operation is set to be changed (C11-2=1) in
real time at the factory shipment settings, and therefore the motor speed is changed in

real time using the @ @ keys, without having to press the key.

When the key is pressed, the current setting value will be saved.

/\ CAUTION

A 10-second acceleration and 20-second deceleration ramp time are set as defaults. The motor
will slowly increase its speed to the set value.

Carry out the setting operations (@ @ key operation) at an approx. 100min”" interval.

10) When the motor speed (D00-2 display) increases to 600min™, press the key.

The D00-2 display will drop to "0.0" in several seconds. The "FWD" or "REV" LED will flicker for
two seconds while the DC-brake is applied and the motor will stop.
This is because the default setting is A03-1=2.0 and A03-2=50 (DC brake setting).
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11) Press the key, and test the reverse run at the maximum speed.

(Note) Do not carry out this step if a load which cannot be run in reverse is connected.

This completes the test operation with the operation panel.

After this, refer to Chapter 4 and carry out the settings and adjust the load operation to match the
user's application.

Refer to Section 6-9 for details on adjusting the PM motor vector control system parameters.

(Note) When the operation of the isolated motor ends, the parameter A10-1: machine time constant
setting matches the motor unit's inertia. Refer to Section 6-8 and reset this parameter to
match the inertia of the user's machine.
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3-4-4 Magnetic pole position estimation function and test operation for PM motor with

sensor control (C30-0 f0 = 4)
/N\ cauTioN

This function can be used only with a system that drives a PM motor and which the motor is locked
with mechanical brakes when stopped.
Refer to Section 3-4-3 for all other cases.

(1) Before adjusting magnetic pole position estimation function

When using the PM motor control mode, use with FWD, F.RUN as forward run and Rev, R.RUN as
reverse run.

With the VT240S, the counterclockwise rotation (CCW) looking from the motor shaft is defined as
forward run, and clockwise rotation (CW) is defined as reverse run.

Forward run (CW) Reverse run (CW)

o (O

Definition of VT240S motor rotation direction

For PM motor with sensor control, the speed detection option is required in addition to the VT240S
standard unit. Refer to Table 3-4-4-a, and confirm that the speed detection option compatible with
the encoder in use has been prepared. Refer to Chapter 7 for details on the speed detection option.

Table 3-4-4-a
Encoder type Speed detection option (Instruction Manual No.)

V24-DN1 (ST-3480)
V24-DN2 (ST-3481)
V24-DN3 (ST-3482)
V24-DN4 (ST-3483)

A, B, Z phase signals

(2) Outline of magnetic pole position estimation function

The magnetic pole position estimation function is a special function for driving the PM motor with an
incremental encoder has only the A, B, Z phase signals instead of the U, V, W signals or absolute
value signals. This function estimates the motor's magnetic pole position in approx. two seconds
when starting operation for the first item after turning the power ON. This uses the PM motor's
magnetic saturation characteristics of inductance characteristics to search for the magnetic pole
position when the motor stops.

After the motor starts running, the estimated magnetic pole position information is used for several
rotations until the encoder's correct Z phase signal is detected. Once the Z phase signal is detected,
the motor runs using that Z phase signal as a reference. If a fault occurs, the magnetic pole position
is estimated again when operation starts again.

The magnetic saturation characteristics and inductance characteristics differ according to the PM
motor being used, so the magnetic pole position estimation function must be adjusted to the motor
being used. When B19-0 is set to 7, the magnetic pole position estimation adjustment mode which
executes the magnetic pole position estimation operation only once is enabled. Adjust the magnetic
pole position estimation with this mode before starting the motor operation.

(Note) The parameters are not automatically adjusted just by setting B19-0 to 7 and pressing the

and keys. This mode executes magnetic pole position estimation operation just once for
adjustment purposes.
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/\ CcAuUTION

Precautions for executing magnetic pole position estimation adjustment mode
(PM motor control)

» Do not carry out maintenance, such as wiring or mounting the option PCB while the PM motor is
running. Even if the inverter power is not turned ON, the PM motor could rotate by the connected
load or machine and cause a high voltage to be generated in the motor terminals. If the PM motor is
connected to the inverter, the inverter could be powered when the PM motor rotates.

Confirm that the PM motor is fixed with brakes before starting wiring work, etc.

» Before mounting the PCB for the speed detection option onto the control PCB, always turn the
inverter power OFF and wait at least 20 minutes. Confirm that all displays on the operation panel are
OFF and that the "CHARGE" LED in the unit is OFF before starting the mounting work.

Note that the main circuit terminals are charged to a high voltage.

» Always ground the motor and inverter.

» Always confirm the safety around the motor before starting the magnetic pole position estimation
adjustment.

» The magnetic pole position estimation adjustment mode can be executed only in the local operation
mode.
Confirm that the "LCL" LED on the operation panel is ON.

If magnetic pole position estimation operation does not end properly, always turn the inverter power
OFF before investigating and confirming the state.

The contact output FLT will activate if magnetic pole position estimation ends abnormally.
In equipment that uses this contact, keep the operation of the related devices in mind.

After setting the parameters or after adjusting the magnetic pole position estimation, do not move the
position at which the encoder is fixed onto the motor, or interchange the motor's U, V, W phase
wires.
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(3) Adjusting magnetic pole position estimation function

Carry out automatic tuning with the following procedures.
Refer to Chapter 4 for details on using the operation panel.

Procedures for adjusting the magnetic
pole position estimation function

(1) Preparation

(2) Turn power ON, start VT240S

(3) Selecting the control mode
(Set C30-0)

(4) Initialization of motor ratings and constants

(5) Setting the ASR and ACR parameters

(6) Setting the encoder parameters

(7) Adjusting the magnetic pole position estimation function

[ End of adjustment ]

Fig. 3-4-4 Procedures for adjusting magnetic pole position estimation function for PM motor control

1) Preparation (Before turning the power ON)
Confirm at the speed detection option PCB is correctly mounted on the control PCB, and that the

encoder signal wire is correctly connected to the speed detection option. Refer to the instruction

manual of the speed detection option being used for details on connecting the encoder signal
wire.

Confirm that the motor is locked with mechanical brakes.

2) Turning the power ON and starting VT240S (In the case of V24-OP2)

Turn the power ON. - - -

All LEDs on the numeric display will turn ON e 'L :. A

for a short time, and then "= == == = %
wirn_n, Y N

"~ " and nu F " wil appear. FWD REV FLT

The "LCL" and "Hz" LEDs will also turn ON.
I

(Note) When the power is turned ON next (after setting C30-0 t@ 4), "Cn :',:'" will appear

on the display, and the "Hz" LED will not light. This is because the mode is set to the PM
motor vector control mode.
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3) Selecting the control mode
» Set A05-2 to 1. (Set the hardware option function display ON.)
« Set the control mode selection: C30-0 [f1][fa].
This parameter must be set first.
PM motor with sensor control mode is to be used, so set C30-0 @ =4.
Set c30-0 @ as shown below according to the load.
Normal overload setting: C30-0 @ =14
Heavy overload setting : C30-0 1]f0]=2 4
(Note 1) The default value is set to V/f control and normal overload setting (C30-0=11), so
always change C30-0.

(Note 2) If the fault "SP-5" occurs when the C30-0 setting is changed, the following causes
can be considered.
» The speed detection option is not mounted correctly.
» The encoder signal wire is not connected correctly, or is broken
Turn the inverter power OFF and check the state.

4) Initialization of motor rating and motor constants
Input the parameters required for PM motor control. Set the parameters shown in Table 3-4-4-b.

Table 3-4-4-b
Parameter No. Name
B01-0 Rated input voltage setting [No.]
B0O1-1 Motor rated output [kW]
B01-2 No. of motor poles [Pole]
B01-3 Rated output voltage V]
B01-4 Max. speed [min~"]
B01-5 Base speed [min~"]
B01-6 Motor rated current [A]
B01-7 Carrier frequency
B01-8 No. of encoder pulses [P/R]
B03-0 R1: PM motor primary resistance (Mantissa section) [mQ]
B03-1 R1: PM motor primary resistance (Exponent section)
B03-2 Ld: PM motor d axis inductance (Mantissa section) [mH]
B03-3 Lg: PM motor g axis inductance (Mantissa section) [mH]
B03-4 Ld, Lg: PM motor inductance (Exponent section)

* The max. speed cannot be set below the base speed, and the base speed cannot be set above
the max. speed.

5) Setting the ASR and ACR parameters

Do not change the ASR (speed control) and ACR (current control) parameters shown in Table
3-4-4-c from the default values before adjusting the magnetic pole position.
Note that A10-1 must be set to the value obtained with the following expression.

Table 3-4-4-c

Parameter No. Name Standard value
A10-0 ASR response 10.0 [rad/s]
A10-1 Machine time constant 1000 [s]
A10-2 Integral time constant compensation coefficient 100 [%]
A10-3 ASR drive torque limiter 100 [%]
A10-4 ASR regenerative torque limiter 100 [%]
A20-0 ACR response 1500 [rad/s]
A20-1 ACR time constant 10.0 [ms]
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6)

(1]

(2]

(3]
(4]

Refer to the following expression, and set the A10-1: machine time constant setting to match the
inertia of the entire load connected with the PM motor. The machine time constant (Tm) refers to
the time required to accelerate to the base rotation speed from the zero speed at the rated
torque.

Tm [ms] = 10.97 x J [kg'm?] x (Nbase [min™'])?/ Power [W]

J © Total inertia [kgem?] ( = 1/4 x GD? [kgfem?])
Nbase : Base rotation speed [min™']
Power : Motor rated output [W]

Setting the encoder parameters
The encoder parameters shown in Table 3-4-4-d must be set.

Table 3-4-4-d

Parameter
No.

C50-2 Encoder AB advance direction selection
C50-3 Encoder ABZ pulse type selection
C51-0 Encoder selection
C511 AB phase-Z phase type selection
C51-2 Encoder Z signal reversal
C51-4 Z-IN — U phase winding phase angle

Name

The method for setting each parameter is shown below. Set these in order.

C51-0: Encoder selection
Use the default value when using the magnetic pole position estimation function.

C50-2: Encoder AB advance direction selection

The motor's rotation direction is judged by the encoder A, B phase pulse phase advance and
delay. Refer to the following figure and set this parameter according to the relation of the
encoder AB phase signal phase relation during forward run (CCW rotation).

(Note) If C50-2 is set to 2, set C50-3 to 0.

A phase > A phase _

B phase > B phase >
Time Time

(@) When C50-2=1 (during CCW rotation) (b) When C50-2=2 (during CCW rotation)

C51-1 : AB phase-Z phase type selection

C51-2 : Encoder Z signal reversal

With the VT240S, the A, B, Z phase pulse encoder signals are defined as a waveform generated
as shown below during forward run (CCW rotation).

C51-1 is set based on the phase relation of the A phase signal's rising edge and the Z phase
signal. With this setting and at a time of reverse running, the A phase signal's down edge during
the Z phase being high is the zero point.

To generate the A phase signal rising edge when the Z phase signal is High (Fig. (a)), set C51-1
to 0. In this case, the A phase signal rising edge will be the zero point (magnetic pole position).
In all other cases, set C51-1 to 1. In this case, the Z phase signal's rising edge will be the zero
point. (Fig. (b)). In this case, the Z phase rising edge is the zero point even at a time of the
reverse running.

If the Z phase signal needs to be reversed to match the following signal definition, set C51-2 to
1.

(Note) If C51-2 is setto 1, set C50-3 to 0.

3-45
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5]

Zero point Zero point
A phase—| —| > A phase >
B phase|—| l—= B phase >
Z phase > Z phase _
Time Tim:a
(@) When C51-1=0 (during CCW rotation) (b) When C51-1=1 (during CCW rotation)
Zero point Zero point
A phase li |—= A phase >
B phase—| |—| > B phase >
Z phase > Z phase _
Time Tim:a
(c) When C51-1=0 (during CW rotation) (d) When C51-1=1 (during CW rotation)

C50-3 : Encoder ABZ pulse type selection

Only when using an encoder with signal specifications that cannot be handled with the C50-2
and C51-2 settings, set C50-3 to reverse or interchange the signals.

The signal conversion circuit will function with the combination shown in the table below
according to the C50-3 setting value.

(Note) Set C50-3 to 0 (no signal reversal/interchange) when C5-2 and C51-2 have been set.

setting inter-

C50-3 | ) N forward/| B-IN forward/ | Z-IN forward/ | . AB

reverse run reverse run reverse run

value change

0 - _ —

Reverse — -

- Reverse - No

Reverse Reverse - inter-

change
- — Reverse 9 Reverse

- Reverse Reverse -
B-IN1 Q

2

3

4

5 Reverse - Reverse B interchange

6 P>o—0 }o—o+— A phase signal
7

8

Reverse Reverse Reverse So—o O l—o+—> B phase signal
_ _ _ | Z-IN W Z phase signal
9 Reverse - - |—I>O—O
10 _ Reverse — AB Signal conversion circuit
11 Reverse Reverse - .
inter-

12 - - Reverse change
13 Reverse - Reverse
14 - Reverse Reverse
15 Reverse Reverse Reverse

[6]

C51-4: Z-IN - U phase winding phase angle

This can be automatically adjusted with automatic tuning when the motor can be run in an
isolated state without a load connection. Release the external brakes, and refer to Section 3-5-3
and carry out step 7 and following of the Fig. 3-4-3 flow chart.

In other cases, this parameter is adjusted after the magnetic pole position estimation function
has been adjusted. Proceed to adjustment of the magnetic pole position estimation.
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7) Adjusting the magnetic pole position estimation function
The magnetic pole position estimation function is adjusted.

[1]1 Select the magnetic pole position estimation mode with the magnetic pole position estimation
selection (B39-0 [f0).
When the magnetic pole position estimation function is used, normally @ = 2 should be selected.
If the motor has a reverse inductance (Ld<Lq), select @ =3.
(Refer to Section 6-9 for an explanation on the PM motor circuit constant.)
Select @ = 3, when not using a magnetic pole position estimation function, or when you stop
use.

[2] When B19-0 is set to 7 and the key is pressed, the magnetic pole position estimation

mode which executes the magnetic pole position estimation operation once will start.

To carry out the same operation again, repeat the above step.

When the magnetic pole position estimation function starts normally, the operation will end in
approx. two seconds.

(Note) The parameters are not automatically adjusted just by setting B19-0 to 7 and pressing the

and keys. This mode executes magnetic pole position estimation operation just once for
adjustment purposes.
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[3] Adjust the magnetic pole position estimation function

The parameters required for adjusting the magnetic pole position estimation function are shown
in Table 3-4-4-e. The parameters which indicate the magnetic pole position estimation results
are shown in Table 3-4-4-f.

Table 3-4-4-e
Parameter No. Name

B39-1 Magnetic pole position estimation voltage

B39-2 Magnetic pole position estimation time

B39-3 Voltage error correction current

A20-0 ACR response (PM motor control)

A20-1 ACR time constant (PM motor control)
Table 3-4-4-f

Parameter No. Name Adjustment reference

D16-0 magnetic pole position estimation | Adjust to 120% or more.

Characteristic amount during

1

D16-1 magnetic pole position estimation |Adjust to 120% or more.

Characteristic amount during

2

. s L Make sure the current does not exceed 120%.
Magnetic pole position estimation

D16-2 current If too high, the inverter could stop with an
overcurrent (OCT) fault.
D16-3 Magnetic pole position estimation Adjust to within 10°.

error

[4]

If B39-1, 2 (magnetic pole position estimation voltage) is increased, D16-0, 1 will increase.
Adjust to match the adjustment reference conditions given in Table 3-4-4-f.

When D16-0, 1 is at the adjustment reference value, normally, the D16-3 value will be within the
adjustment reference range.

If B39-1, 2 is too large, the noise during estimation will increase. If the generated noise is too
large, decrease D39-1, 2 within the range that the adjustment reference given in Table 3-4-4-f is
satisfied.

To decrease B39-1, 2, first decrease B39-1. If the noise is still large even after B39-1 is
decreased by 20%, then decrease B39-2.

If D16-0 to 3 do not stabilize even after carrying out the magnetic pole position estimation
operation repeatedly, it might stabilize by increasing B39-3 by approx. 20%. However, normally
B39-3 can be set to the default value without problem.

If the magnetic pole position estimation function operation takes more than two seconds, ACR
must be adjusted. Increase A20-0 (ACR response) or decrease A20-1 (ACR time constant) so
that the magnetic pole position estimation operation ends in approx. two seconds.

If the magnetic pole position estimation results are not stable for any reason, the magnetic pole
position estimation function cannot be used. Use an encoder with a magnetic pole position
detection signal, such as a UVW signal or serial absolute signal. Refer to Section 3-5-3, set the
encoder, and carry out test operation.

When finished adjusting the magnetic pole position estimation function, return the setting to
B19-0=0.

(Note 1) When the magnetic pole position estimation adjustment mode is carried out with B19-0
set to 7, the SFP (magnetic pole position established) flag is set so the magnetic pole
position will not be estimated the next item operation is set.

B19-0 must be returned to 0.

(Note 2) After setting these parameters, do not move the encoder fixed onto the motor, or

interchange the motor's U, V, W phase wires.

3-48
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(4) Setting the parameters for the external brake function, etc.

1)

(1]

(2]

(3]

(4]

[3]

(6]

Setting the external brake control function

The external brakes can be turned ON and OFF following the inverter's internal sequence. The
external brake function has various wait time settings and interlock functions.

This function is set. The parameters which need to be set are shown in Table 3-4-4-g.

Table 3-4-4-g
Parameter No. Name
B46-0 External brake selection
B46-1 Brake open wait time (LB)
B46-2 Acceleration start wait time (BL)
B46-3 Brake close wait time (DB)
B46-4 RUN error judgment time at brake closed
B46-5 Brake answer error judgment time

B46-0: External brake selection

Set B46-0 [f0] to 2 to use the external brake control function.

When B46-0 f1]is set to 2, the interlock function using IDET is enabled. If IDET does not turn ON
when the brakes are released (immediately after LB), the motor will stop with a fault "IO-C".

Set the control mode for the acceleration wait time (LB, BL) with B46-0 .

When [f2| is set to 1, the normal operation mode is enabled.

When 2] is set to 2, the DC brake mode is enabled.

B46-1: Brake open wait time (LB)
Set the time to wait (LB) from RUN to brake open.

B46-2: Acceleration start wait time (BL)

Set the wait time (LB) from brake open to start of acceleration.

If brake answer is enabled (B46-5=0.0sec) set the time after brake answer. If brake answer is
disabled (B46-5=0), set the time from the brake open command.

When using normal operation mode setting, the program settings will not be changed during BL,
and instead the settings prior to BL will be held.

B46-3: Brake close wait time (DB)
Set the wait time (DB) from time from ZSP (zero speed) ON to brake close.

B46-4: RUN error judgment time at brake closed

If RUN does not turn OFF at the time set in D46-4 after the brakes are closed, the host controller
will judge that there is an error, and will stop the motor with the external brake RUN error (10-D)
fault. RUN error judgment can be turned OFF by setting 0.0sec.

B46-5: Brake answer error judgment time

If brake command (MBRK) and brake answer (MBRK_ans) do not match for longer than the time
set in B46-5, it will be judged as an external brake fault, and the motor will stop with the external
brake answer error (IO-E) fault. Brake answer error judgment can be turned OFF by setting
0.0sec.
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External brake command

(MBRK)

RUN

An example of the external brake sequence is shown below.

External brake

answer

(MBRK_ans)

A
A

»:
L

B46-1: | B46-2 B46-3 B46-4

Output frequency/ (LB) (BL) (DB) Run error
motor speed i 7gp judgment

command

Program setting

input

Internal program 0 7 3 0

setting

0 7 3 0

\4

A
Y.
v

» &
< L}

A
A4
A

\ 4
v

<
<

H_/
Not changed

Example of external brake sequence when using program settings (B46-0 f2=1)
and with brake answer (B46-50.0)

RUN
External brake
command
(MBRK) - R 5 L
B46-1 B46-2 B46-3 B46-4
Output frequency/ (LB) (BL) (DB) Rtén errotr
motor speed ZSP judgmen
command
DC brake ON OFF I—ON—|_

2)
(1]

(2]

Ngrmal DC brake time 6N

Example of external brake sequence when using DC brake (B46-0 f2=2)
and no brake answer (B46-5=0.0.)

External brake control (B46) is sequenced with magnetic pole position estimation function. The
external brake control starts after the magnetic pole position estimation is completed. Thus, the
magnetic pole position estimation time does not need to be considered for the external brake
function.

Setting the external brake control sequence

The J1 setting must be turned ON to use external brake control or the other sequence functions.
Set C00-5 to 2.

Set the external brake signal (MBRK) sequence output function. Refer to the following table, and
set "27" for the parameter corresponding to the output terminal being used. Set "-27" to reverse
the signal.

Control PCB output terminal | Corresponding parameter
RC-RA C13-2
PS01 C13-3
PS02 C134
PS03 C13-5
FA-FC C13-6




3. Test Operation and Adjustment

[3] Set the external rake answer signal (MBRK_ans) sequence input function. Refer to the following
table and set the value corresponding to the input terminal (control PCB PSI1 to 11) in CO4-E.
Set a negative value to reverse the signal.

Control PCB input terminal | C04-E setting value (Note 2)
PSI1
PSI2
PSI3
PSI4
PSI5
PSI6
PSI7
PSI8 (Note 1)
PSI9 (Note 1)
PSI10 (Note 1)
PSI11 (Note 1) 11

Olo([N([ojo|bh|W[IN|~

—_
o

(Note 1) PSI8 to 11 are the relay option PCB's sequence input terminals. Prepare the relay
option to use these.

(Note 2) Do not set C04-E to "0" or "16". The MBRK_ans signal input will be fixed to OFF or
fixed to ON.

3) Setting the ACR reverse run prevention function
If the motor must not rotate in the reverse direction of the run command, set the reverse run
detection error level in C24-7. If the motor rotates in the reverse direction, it will stop with a fault.
Set this parameter as a percentage of the error detection level speed using the base speed as
100%. This function is invalid when "0" is set.

(5) Setting the C51-4: Z-IN —» U phase winding phase angle parameter

In the PM motor control mode, the C51-4: Encoder Z-IN — U phase winding phase angle parameter
must be set. Set this parameter.

If the settings up to this point have not been completed, refer to the previous section and complete
the settings.

(Note) This can be automatically adjusted with automatic tuning when the motor can be run in an
isolated state. Release the external brakes, and refer to Section 3-4-3 and carry out step 7
and following of the Fig. 3-4-3 flow chart. This step can be skipped if the parameter is set with
automatic tuning.

This parameter must be set only once at the very start of operation.
After setting this parameter, do not move the encoder fixed onto the motor, or interchange the
motor's U, V, W phase wires.

1) The motor must be rotated to set this parameter.
First, set the speed and ramp time parameters required for rotating the motor. Refer to Table
3-4-4-h and set each parameter.

Table 3-4-4-h
Parameter No. Name Setting method
AQ00-2 Direct setting speed Set the motor speed with a [min'1] unit.
A01-0 Acceleration ramp time | Set the acceleration time from stop to maximum
AO1-1 Deceleration ramp time speed, and the deceleration time from maximum
speed to stop.
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(6)

/\ cAuTION

The motor will rotate with the next step.
Confirm the safety around the motor before starting the next step.

2)

3)

4)

5)
6)

7)

8)
9)

When issuing the run/stop commands from the operation panel (local operation mode), confirm
that "LCL" is ON. When using sequence input (remote operation mode), confirm that "LCL" on

the operation panel is OFF. Press the + keys to change the operation mode.

Set B39-0 1] to 2. With this setting, the encoder's Z phase is not used, and the motor is run with
the estimated magnetic pole phase. Start and stop in this mode.

Set the speed with the operation panel.
Set the speed setting input point selection C02-0 to 3 (panel fixed).
Set the motor speed in A00-2.

Open the external brakes to rotate the motor.
Input the forward run command.

To issue the command from the operation panel, press the key.
Input the stop command, and stop the motor.
To issue the command from the operation panel, press the key.

After stopping, set the value displayed at D26-0 in C51-4.
Set B39-0 [f1] to 1. The mode will return to the normal operation mode.

Test operation

When finished with automatic tuning, test run the isolated motor, and make sure that there are no
errors.

Use the following procedures to test the operation with the operation panel.

Refer to Chapter 4 for details on using the operation panel.

When issuing the run/stop commands from the operation panel (local operation mode), confirm that
"LCL" is ON. When using sequence input (remote operation mode), confirm that "LCL" on the

operation panel is OFF. Press the + keys to change the operation mode.

1)

Set the speed from the operation panel.
Set speed setting input point selection: C02-0= 3 (panel fixed).

Set the motor speed in A00-2.
/\ cAuTION

The motor will run. Confirm the safety around the motor before starting the next step.

2)
3)

Open the external brakes to rotate the motor.

Press the key to display the D00-2 on the monitor, and then input the forward run
command

To issue the command from the operation panel, press the key.

The "FWD" lamp will turn ON, and the display will start increasing from " ,:"'- ,'- "
Confirm the speed with D00-2, and make sure that it is equal to the A00-2 setting value.
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/\ CHECK
Did the motor run?

. Is the run direction correct? Check the wiring and operation if abnormal.
3. Is the rotation smooth?

N —~

4) Input a reverse run command and confirm that the motor runs in reverse.
To issue the command from the operation panel, press the key.
5) Input the stop command, and stop the motor.
To issue the command from the operation panel, press the key.

The operations for changing the speed during motor rotation are started next.

6) Input the forward run command.
To issue the command from the operation panel, press the key.

7) Pressthe key several times. Set so that ,':,','-,','-,'-,: " and the current speed setting value
appear alternately on the display.

8) Press the % key once.

The display will stop at the current setting value, and the first decimal digit will flicker.
This completes preparation for changing the motor speed. The digit to be changed can be moved

with the @ key. The speed can be increased or lowered with the @ @ keys.

9) Change the A00-2 setting value and press the key. Display D00-2 and confirm that the
motor speed has changed to the set value.

(Note) The operation panel frequency change operation is set to be changed (C11-2=1) in real
time at the factory shipment settings, and therefore the output frequency is changed in

real time using the @ @ keys, without having to press the key.

When the key is pressed, the current setting value will be saved.

/\ CAUTION

A 10-second acceleration and 20-second deceleration ramp time are set as defaults. The motor
will slowly increase its speed to the set value. (When the set value is not changed)

Change the A00-2 setting value with an interval of 100min™ or less. (Use the @ @ keys.)

10) Confirm that the motor speed (D00-2 display) is the same as the setting value, and then input the

stop command. Press the key when using the operation panel.

The display will decrease to "0.0" in several seconds. The "FWD" or "REV" LED will flicker for
two seconds while the DC-brake is applied and the motor will stop.

This completes the test operation.

(Note) When the test operation ends, the parameter A10-1: machine time constant setting matches
the motor unit's inertia. Refer to Section 6-8 and reset this parameter to match the inertia of
the user's machine.
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(7) Other functions of magnetic pole position estimation

1)

2)

Magnetic pole position estimation retry function

If the characteristics amount measured during magnetic pole position estimation do not reach
the reference value, the magnetic pole position estimation will be retried. The retry conditions
are shown in Table 3-4-4-i.

The estimation is retried up to three times. If the reference is not reached after three retries, the
operation will stop with a fault (ATT-9).

If this fault occurs, adjust the magnetic pole position estimation function again.

Table 3-4-4-i
Parameter No. Name Adjustment reference
Characteristic amount during
D16-0 magnetic pole position estimation [110% or less

1
Characteristic amount during

D16-1 magnetic pole position estimation |110% or less
2
D16-3 g/lr?grnetm pole position estimation 20° or more

Sequence output

The magnetic pole position setting flag can be sequence output. If C13-2 to 6 is set to 40
(FPOS), when the magnetic pole position is set the output will turn ON from the control PCB
terminal corresponding to each parameter. If C13-2 to 6 is set to -40, a signal with the sequence
logic reversed will be output.

The sequence output RUN signal is not output during the magnetic pole position estimation
operation.

Magnetic pole position
estimation period

& »
€

RUN command |

RUN answer (RUN) |

Magnetic pole position setting
(EPOS)

LB) \ Once FPOS is set, it does not
turn OFF unless there is a fault

y
y

A

Brake command (MBRK) DB)
Brake answer (MBRK_ans) |<_> |

I~ A

(8) Other settings and adjustments

This completes the adjustment of the magnetic pole position estimation function, setting of the
external brake control function, and test operation.

Refer to Chapter 4 and set or adjust the sequence, etc., to match the user's application.

Refer to Section 6-9 for details on adjusting the PM motor vector control system parameters.



3. Test Operation and Adjustment

3-4-5 Automatic tuning error messages

If automatic tuning ends abnormally, the following message will appear. Investigate and confirm the state
following the error code.

—i-t=—n

T Automatic tuning step

No. Cause and remedy

n=1 [The motor may not be connected correctly.

Check the connection.

The B0O0 and BO1 parameters may not be set correctly.
Check the parameter setting.

The motor with the special circuit constants may be applied.
Change B19-1and B19-2 parameters.

n=2 |The BOO and BO1 parameters may not be set correctly.
Check the parameter setting.

n=3 |[The load and machine may not be separated.

Separate the load and machine.

Lengthen the acceleration time (A01-0).

Lengthen the deceleration time (A01-1).

If the motor vibrates, adjust the torque stabilizing gain (B18-2).

n=4 |The load and machine may not be separated.
Separate the load and machine.
If the motor vibrates, increase the torque stabilizing gain (B18-2).

n=5 [When the motor does not stop

Increase the acceleration/deceleration time (A01-0, A01-1).

When the motor does stop

The B00 and BO1 parameters may not be set correctly.

Check the parameter setting.

n=6 |The BOO and BO1 parameters may not be set correctly.

Check the parameter setting.

n=8 [Indicates that the output voltage did not stabilize for 1 second or more during magnetic pole
position estimation for the PM motor.

Adjust the magnetic pole position estimation voltage (B39-1) and magnetic pole estimation
time (B39-2).

n=9 [Indicates that the PM motor magnetic pole estimation did not end normally even after
retrying three times.

Adjust the magnetic pole position estimation voltage (B39-1) and magnetic pole estimation
time (B39-2).
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Chapter 4 Operation Panel

4-1 Outline of operation panel types and functions

There are two types of operation panels which can be used with the VT240S, the LCD panel (V24-OP1)
and LED panel (V24-OP2). The configuration of the operation panels are indicated below.

LCD panel (V24-OP1)
Data display section (LCD)

7~ ~

Outrut. Fresuesncyd (\ _
AE-E= 448,80 Hz Parameter increase/decrease knob

I I I I I : vy ——> Uit indications LED

|—> Parameter operation keys

Operation keys

v

v

Parameter operation keys

LED panel (V24-OP2)

Data display section (LED)  Unit indications LED
[ Y

Sign display LED

Parameter increase/decrease keys

— Unit indications LED

|—> Parameter operation keys

Operation keys

v

v

Parameter operation keys

The functions of each section are shown in Table 4-1.

/\ CAUTION

» A protective sheet is attached to the surface of the panel when shipped. Peel of this sheet before
starting use.

» Do not drop the panel. The panel could break if strong impact is applied.

« If the display does not appear even when the inverter power is turned ON, the cable between the
panel and inverter might not be connected properly. Check the connection.

* When using the operation panel away from the inverter by using an extension cable, do not place
objects on the panel. The connector section could be damaged.
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Table 4-1 (1) Functions and operations of each operation panel section

Status indications LEDs

FWD (Forward)

When both LEDs flicker simultaneously, it indicates that DC
Brake or pre-excitation is in action.
If only the "FWD" or "REV" LED is flickering, this indicates

The drive is running in
the forward direction.

REV (Reverse)

that a command in the reverse direction has been
received, and the drive is decelerating.

Refer to section 4-1-3 for the relation with the operation
keys.

The drive is running in
the reverse direction.

The drive has detected a fault and has stopped.

FLT (Fault) Turns OFF when the + keys are pressed or the sequence input RESET
signal is input.
The drive is in the Local Mode and can be operated from the Operation Panel (FWD,
REV and STOP only). When LED is off, the drive is in the Remote Mode and can be
LCL (Local) controlled from the terminal block (sequence input signals). To change Modes

between Local and Remote, press +

Change this setting while operation is stopped.

Un

it indication LEDs (LED panel dedicated)

Hz-A-%

Indicates the unit of the parameter value shown on the display.

Minus polarity indication LED (LED panel dedicated)

|Lights when the number on the display is a minus number.

Operation keys

Starts the drive in the forward direction. (in Local Mode only)

Starts the drive in the reverse direction. (in Local Mode only)

Stops the drive. The motor will either coast to a stop or ramp down to a stop as
selected on CO0-1.

6969\

Held down for 2
sec.

When this key is held down for two seconds or longer during operation, the motor
will coast to stop.

During LCL, the motor will first decelerate to a stop, and then coast to a full stop.
During RMT, the motor will coast to a stop from the current output frequency/speed.

E+®

Changes control Modes from Local to Remote, or vice-versa. When the drive is in
Local Mode, "LCL" LED is on.

The drive is default set so that a Local/Remote selection is disabled while the drive is
running. Even while the drive is at a stop, this selection cannot be made if operating
commands such as RUN, JOG, etc., are being received at the terminal. This lock can
be released with Parameter C09-2.

©®

Resets a fault, putting out FLT LED.

Parameter operation keys - Parameter operation knob

Changes the block No. mode displayed on the indicator in the following order each
time the key is pressed:
Monitor — Parameter A — Parameter B — Parameter C — Utility Mode U.

Fixes Parameter number or set its values.

O,

When main & sub-No. selection method (C11-7=2) is selected for
parameter setting method, moves from sub-No. selection to main
No. selection.

Param. Select

Valve change |Moves the digit to increment or decrement.
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Table 4-1 (2) Functions and operations of each operation panel section

Parameter increase/decrease key, parameter increase/decrease knob

@ or @ Increases the parameter No. or parameter setting value.

@ or @ Decreases the parameter No. or parameter setting value.

@_,_@ or @ When the parameter is being set with the sub-No. selection method
(C11-7=1), increases the parameter's main No.

@+® o,@ When the parameter is being set with the sub-No. selection method
(C11-7=1), decreases the parameter's main No.

Operations dedicated for LED panel

@ Held down Increases the parameter No. or setting value at a fast speed.

@ Held down Decreases the parameter No. or setting value at a fast speed.

4-1-1  Data display section on each panel

Each value display is explained in this section.

The LCD panel displays the characters, parameters and setting values with a 5*8 dot, 16-digit * 2-line
LCD.

The LCD panel's LCD section is expressed with the following box in this manual.

Output frequency
D00-0: OFF.Hz

The LED panel displays the parameters and setting values with a 7-segment 5-LED + sign display LED.
The LED panel's 7-segment section is expressed with the following display in this manual.

INn_ N @
(AR AN "

- ‘an' ‘es'e ‘-'e %




4. Operation Panel

4-1-2 Relation of RUN operation keys and status display LED

Status Display
The status display LED turns ON, OFF or flickers according to the

FWD and REV operation status. OFF FWD REV
Each operation is shown in the following figure.
Refer to the right drawing for the status of FWD and REV in the figure. ON

Flicker

Output
frequency \
(speed) !

Panel keyi

FWD!
Panel key |
REV:
Panel key |
STOP!

I e

[}
[}
Fwp, rRev! FWD
display!
P yi REV
T
Operation | Stop

REV

Forward

Forward—
Reverse

REV

Forward 'Decelera- :Braking

ition stop |
1 I

FWD
REV !

FWD
REV

Stop

Reverse Reverse—
Forward

e Kt Rty FEEESEREER N

-1---

FWD | [FWD

Fig 4-1-2 Relation of panel key, RUN operation and FWD, REV

4-1-3  Selecting the operation method

Two operation methods can be selected with the operation panel by setting the parameters.
The parameters to be set and the operation methods are explained below.

C11-7: Operation panel operation method selection

=1: Sub-No. selection method
Increase or decrease the parameter's sub-No. with the W(®) keys or @
If the sub-No. exceeds the maximum value or minimum value, the main No. will increase or
decrease by 1.
This method is easy to use when holding the panel in hand and operating.
* This method is the default method.

=2 Main & sub-no. selection method
The parameter is set by setting both the main No. and sub-No.
After entering the main No., press the (& key to enter the sub-No. selection.
If the sub-No. exceeds the maximum value or minimum value, the number will loop within the
sub-No.
This method is easy to use when the operation panel is mounted on the inverter, and the buttons
and knobs are operated.

Set the operation method according to the working environment.
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4-1-4  Panel display at power ON
The state when the power is turned ON with the panel connected to the inverter is explained in this

section.
The LED panel is explained in 3-4-1. Automatic Tuning and Test Operation, so refer to that section.

The LCD panel startup screen is shown below.

INNNNNl V240P1 Output frequency
Innnnnnl > | ROMT D00-0:  OFF.Hz
gftg:rcgrv%rhgﬁperation * The value after ROM is the Normal end display
software version
EC*0
EO0 : CPU.6

Initial fault occurrence display

If there is a cause of a fault when the power is turned ON, the initial fault occurrence display will appear.
In this case, remove the cause of the fault, and then reset by pressing ($)+&) .
The state will be checked again, and if the check ends normally the normal end display will appear.

/\ CAuUTION

« If the normal end or initial fault occurrence screen does not appear even after 10 seconds, check the
following points.
1) Are the panel and inverter connected correctly?
Remove the panel once, and securely connect it.
2) Is the cable connecting the PCB in the inverter and the panel disconnected?

Check and securely insert the connector.
+ If the problem cannot be resolved with method 1) or 2), there may be an error in the inverter's

internal circuit. Turn the power OFF immediately.
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4-2 Various operations and displays when LCD panel is connected

The various operation and displays when the LCD panel starts up correctly are explained in this section.

First, the various operations and displays for the operation method C11-7=1 Sub-No. selection method
are explained.

4-2-1 Details of data display section
The outline of the Main screen is shown below.

tput fre uﬁ Character display section
00-0: FF. HZ The details of the parameters are displayed. The default

l setting is English.

)

Parameter display section Setting value display section
The parameter No. is displayed. The setting value or display value is displayed.

The parameter numbers are categorized in the following manner in this manual.

SUb-No.
Main No.
Block No.

4-2-2 Operating and displaying the character display section

The character display section starts left scrolling after two seconds.

When the last character is displayed, the display remains for two seconds, and then the first display
appears.

Output frequency |—| put frequency in |[—— | frequency in Hz
D00-0: OFF.Hz D00-0: OFF.Hz D00-0: OFF.Hz
Head display (two seconds) Character display scrolling to left Last character display

T (two seconds)

After displaying the last character display for
two seconds, the head display appears

The character display can be selected from five languages, English, French, Italian, Spanish or German.
Change the language with the parameter C11-4 setting value.
The default language is English.

Refer to section 4-2-5 Setting value operation and display for details on changing the setting value.
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4-2-3 Operating and displaying parameter numbers
If the parameter increase/decrease knob at the right of the panel is turned when the underbar is flickering

at the parameter No., the digit where the underbar is flickering will increase or decrease.
When the parameter increase/decrease knob is turned right, the digit will increase by one with one count,

and when turned left, will decrease by one with one count.

Output frequency
D00-0:  OFF.Hz

Decreases 1 in one count
when turned left

©

Output frequency
DOO-1: OFF.%

Current display

—_—

€

Moter speed in m
D00-2: 0. Onin

Increases 1 in one count
when turned right

When changing the parameter No., first only the changed parameter No. is displayed. After one second,
the character display and setting value will appear. When changing the D monitor parameters, the display

value will appear.

4-2-4

Output frequency
D00-0:  OFF.Hz

Current display

—_—

D0O-1

O

—_—

1.0
seconds

Immediately after change

Changing the block No.

Output frequency
DOO-1: OFF.%

Display 1.0 seconds
after no key input

If the key is pressed when the parameter No. is displayed or when setting the setting value, the
block will change in the orderof D > A—->B—>C —>U—>D.

Rated input volt

Output — [ Local f —
03085: "OFF Hz Aggfg: "10. 00Hz BOO-0: 7.
i@ ®]
U00-0F « Run Command meth
Uoo—g:n 0. Ggg_gc:)mman et

4-2-5 Operating and displaying setting values
If the @ key is pressed when the Block- A, B, C or U is displayed, the operation will shift to the setting

value setting.
The underbar moves to the last digit of the setting value.

——» | Local frequency

Local frequency
A00-0: 10. 00Hz A00-0: 10. 00Hz
Current display Shifts to setting value setting

When setting the setting value, the value can be increased and decreased by turning the parameter

increase/decrease knob.

Local frequency <«— | Local frequency — | Local frequency
A00-0:  9.99Hz ﬂfi) A00-0: 10.00Hz <jj} A00-0: 10.01Hz
Current display Increases 1 in one count

Decreases 1 in one count
when turned right

when turned left
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When the @ key is pressed, the flickering underbar can be moved one digit to the left.

If the @ key is pressed when the flickering underbar is at the top digit, it will move to the last digit.

Local frequency
A00-0: 10. 00Hz

1@

Local frequency
A00-0: 10. 00Hz

—_—

@

D —

@

Local frequency
A00-0: 10. 00Hz

©]

Local frequency
A00-0: 10. 00Hz

LoL

When the setting value has been decided, press the @ key again to enter the setting value.
The underbar will move to the parameter No.

Local frequency
A00-0: 12.34Hz

Current display

To return to the parameter No. selection without changing the parameter with setting value setting, press

the key.

The display will change to the next block No. If the parameter for which the setting value was being

—_—

Local frequency
A00-0: 12.34Hz

Moves to parameter No. selection

changed is moved to, the setting value will return to the original value.

Note that the value will not return for AO0-0: direct frequency setting and A00-2: direct speed setting.

Max. frequency (v
B00-4: 50.00Hz

Returnsto 4
original

parameter

Local frequency
A00-0: 10. O0Hz

—

Max. frequency (v
B00-4: 50. 00Hz

Output frequency
D00-0:  OFF.Hz

L
Setting
value
change

Max. frequency (v
B00-4: 80.00Hz

®|

Run Command meth

C00-0: 1.
®|

U00-OEn

U0o-0: 0.
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4-2-6 Operating and displaying parameter numbers with main and sub-No. selection

method

An example of operations when C11-7=2: main & sub-No. selection method is explained in this section.
When using the main & sub-No. selection method, the method for setting the underbar and parameter No.
differs from the sub-No. selection method.

A figure is shown below.

Output frequency

D00
x

Output frequency
D00-0:  OFF.Hz

Output frequency
D00-4:  OFF.

©

Frequency settin

©

Output frequency
DO0-1:  OFF. %

Set frequency in

@
A

©

Output frequency
D0O0-2: OFF. %

Set frequency/se

DO1

Initial displa

DO1-0: 10. 00Hz DO1-4:  300.

©

@

©r

Set frequency in
DO1-1: 20. 00%

v

Output current (A
D02

With this method, if the underbar is at the parameter number's sub-No. and the parameter
increase/decrease knob is turned, the main No. will not change, and only the sub-No. will change.

To move from the sub-No. selection to the main No., press the @ key. The underbar will move to the
main No.

If the parameter increase/decrease knob is turned when the underbar is at the main No., the main No. will
be changed.

To move from the main No. selection to the sub-No. selection, press the @ key. The underbar will
move to the sub-No.

If the @ key is pressed again when the sub-No. is selected, the display will change to the setting value
setting.

Refer to section 4-2-5 operating and displaying the setting value, and set the setting value.
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4-2-7 Displaying the sequence

With the LCD panel, the D04-0 to 3: sequence input and D04-4 to 7: sequence output are displayed as

shown below. The D04-4: Sequence output 1 is shown as a display example.

Sequence status-

D04-4: °%°%%%%% %%
O and | indicate the status of the corresponding sequence.

O : Sequence OFF
| : Sequence ON

O and | are updated immediately when the sequence status changes.
Example : Start of operation (Sequence output: RUN, ATN ON)

4-2-8 Displaying the fault history

When the parameter is set to D20-0 and the @ key is pressed, the fault history display will appear.
To return to the parameter selection from the fault history display status, press the @ key again, or

press the key.

Fault history mo
D20-0: TERR]

Current display

—_—

@@

If the parameter increase/decrease knob is turned in the fault history display status, the numbers will loop
between E00 and E37, and the fault corresponding to the number will display. Refer to section 4-3-7

Sequence status- |—»
D04-4: 9%%2,%9,9%%, Start of
— operation

Sequence status-
D04- 4 . OOOOOI 0I 0I 0I OOI I

Primary error co
EO0 : UV-2.

Moves to the fault history display

Fault history display for details on EQO to E37.

Primary error co | ——5 | Secondary error ——5 | Output frequary
EO0 : OvV-4. EO1 :© — E02 43.98Hz
Primary fault Secondary fault Frequency value at fault
|—> Output current o |——5 | DC voltage on fa —_ : :
E03 :  61.2A E04 : 746V Fault infomatio
E05 : 00000000
Current value at fault DC voltage value at fault Hardware fault signal at fault
|—> Cumulative condu | ——5 | Cumulative run t ———3 | Primary error co
E06 246.h E07 234.h E10 : Uv-2.

Cumulative power ON time at fault

Cumulative operation time at fault

4-10

Primary fault
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4-2-9 Operating and displaying during Block-A, B, C parameter change list selection

If the @ key is pressed when the parameter is set to D20-2, the Block-A, B, C parameter change list
will appear.

Press the key to return to the parameter selection from the Block-A, B, C parameter change list
Parameter A, B a

display.
D20-2: TLST] D.CHG: D.END

Current display Moves to Block-A, B, C

parameter change list display

A

If the parameter increase/decrease knob is turned while the Block-A, B, C parameter change list is
displayed, the parameters which were set or changed after power ON will appear in sequence.

If the @ key is pressed in this state, the display will change to parameter setting value setting.
The setting value can be changed in this state.
If the @ key is pressed again, the change list will reappear.

If the parameter increase/decrease knob is pressed to the last of the changed parameters, "D.CHG:
D.END" will appear.
If the parameter increase/decrease knob is pressed further, the first parameter will appear.

VO

DC braking time ——5 | DC braking time

A03-1: 3.0s A03-1: 3.0s

Max. frequency(V [ ——5 | Max. frequency (V
B00-4: 60. 00Hz B00-4: 60. 00Hz

| @

R.RUN Reverse Ru | ——— | R.RUN Reverse Ru

03-2: 6. C03-2: .

D.CHG: D.END
|

4-11
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4-2-10 Displaying the LCD panel dedicated sequence characters

If the @ key is pressed when the parameter is set to D20-3 or 4, the sequence input or output display
will appear. The parameter No. and target are shown below.

D20-3 : Sequence input

D20-4 : Sequence output
The D20-4 sequence output is explained as an example in the following section. The operations are the
same for D20-3 and 4.

To return to parameter selection, press the @ key or key.

Sequence output L RUN : OFF.
D20-4: I'SEQOUT | » FLT : OFF.

Initial display or Display for sequence output

If the parameter increase/decrease knob is turned while the sequence details are displayed, the display
will move up and down.

MPO8 : OFF. [4

| RUN - OFF.
et FLT : OFF. (6,

. The display area shifts up
MC - ON or down by one line when
. parameter
RDY1 - ON . increase/decrease knob is
. turned.

Refer to Chapter 6 List of Parameters for the names of the displayed sequences.

The ON and OFF status is updated immediately when the sequence status changes.
Example : Start of operation (Sequence output: RUN is ON)

RUN : OFF. —_— RUN : ON.
FLT : OFF. Start of FLT : OFF.
operation

4-12
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4-2-11 LCD panel display at fault occurrence, and resetting methods

When a fault occurs in the inverter, the following type of display will appear on the LCD panel.

Local frequency — | Primary error co

D00-0: -56. 32Hz Fault EO0 : UV-2.
— occurrence —
FWD (iAW FLT LCL FWD REV [gRJ LCL
Current display Moves to fault history display

simultaneously with fault occurrence

When a fault occurs, the inverter operation stops, and the "FLT" LED on status display LED turns On.

At the same time, the head "EQQ" for the fault history and the fault code appear on the LCD panel.

The cause of the fault is indicated at the fault code displayed at EOO to EOQ7.

Refer to Appendix Table 3 Fault codes for details on the fault codes.

In the above figure, an undervoltage occurred during constant speed operation and a fault occurred.

If the parameter increase/decrease knob is turned while the history is displayed, the fault details can be
displayed in the range of EQO to E37.

To return to the normal parameter selection from the fault history display, press the key.

Resetting a fault:

Refer to the details of EO0 to EQ7 in the fault history display and the Appendix Table 3 Fault code
table, and remove the cause of the fault.

The FLT LED will turn OFF when the + keys are pressed or the sequence input RESET is
turned ON.

Refer to Chapter 5 section 5-3 Programmable sequence input function (PSI) for details on resetting
the fault with the sequence input RESET.

The display in this case is shown below.

Primary error co Local frequency

EO0 : UV-2. @) D00-0:  OFF. Hz

FwD REV [RELCL  Faurt reset FWD REV FLT LCL

Current display The D monitor parameter displayed just before
the fault occurred is returned to with fault reset.

When the fault is reset, the LCD panel display will return to the D monitor parameter from the fault
history state.
Confirm that the cause of the fault has been removed, and then resume operation.

/\ cAuTION

Confirm that the sequence output RDY1 and RDY2 are ON before resuming operation.

4-13
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4-3 Various operations and displays when LED panel is connected
The various operation and displays when the LED panel starts up correctly are explained in this section.
Refer to Chapter 3 section 3-4-1. Automatic Tuning and Test Operation for V/f control for details on the
display when the power is turned ON.
First, the various operations and displays for the operation method C11-7=1 Sub-No. selection method
are explained.

4-3-1 Operating and displaying the parameter No.

The methods for operating the parameter No. are shown below.
Refer to Table 4-1 for details on the key functions.

<Keys> | <Display, unit LED> | <Explanation>

After viewing the output current with a [%] unit, the parameter which displays the output frequency
with a [Hz] unit is displayed.

cCrann A |D00-0 : Output frequency
ouuy Qs

The main No. increases.

©-®

-
e
-

-
-
[}
-
-t

>

%
©-® = o,
'_: :‘: '3 C “ Ly The main No. increases.
vul. uin,
N J_ IH\Z The sub-No. increases.
o ! 1 is di
% D02-1 is displayed.
\
Onc IH\Z After one second, the display will show the output
Loy current as a percentage.
%
@"’@ '_: :‘: : C ‘r', ﬁﬂ The main No. decreases.
Ju LUl
@*@ m -
1NN _ N A The main No. decreases.
(NN WA N
%
\
cCrnn Eﬂ After one second, the display will show the output
ooy % |frequency as Hz.

When operating with the sub-No. selection method, the third decimal point dot turns ON while the (*) key
is pressed to indicate that the main No. is being changed.

Press the @ key to check the parameter No. with the monitor display.
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4-3-2

Operating and displaying the setting value

Refer to Sections 6-2 to 6-5, for the details of the Block-A, B and C parameters.

<Keys>

| <Display, unit LED> |

<Explanation>

Change the Parameter: B00-4 maximum output frequency (Fmax) from 50.0 to 60.0

Three times

@

Three times

&p (>

crnnn A

A
%

-
195
-
-'
| -
o

-
<

-

-
195
-
-'
| -
o

-
-

-
-
-

-
-
-
-

=>4 =>§ =>§

-
-

-
-
-
]
-

-
-
-
-

-
-

-

2
]

|
=>4 =>§

-
-
-
<3
-
-

"

<«
%

]

-
—
-
—

"~

o

g

=S

(In Monitor Mode)

Changes to the Block-A Parameter setting Mode.

Changes to the Block-B Parameter setting Mode.

Increase the parameter No. from parameter B00-0 to
B00-4.

The display will alternate between Parameter Number
B00-4 and the present setting value 50.00.

Enable the value to be changed.
The preset setting value will display.

Press (@ three times to move the flicker to the digit
that is to be changed.

(Note: Parameter B00-4 cannot be changed while the
inverter is running.)

Change the flicker digit from 5 to 6.

Fix the data.
Changing of Parameter B00-4 to 60.0 will be
completed.

The display will alternate between parameter No.:
B00-4 and current setting value: 60.00.
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<Keys>

<Display, unit LED>

<Explanation>

Change the parameter A03-1 (DC Breaking Time) from 2.0 (default value) to 3.5.

@)

OO
ONCHRCEC

> &

Five times

PHONO,

T
ooy 1| A
%
rnn_n
(AN N}
N _n
(AN}
ann_n|f
Qo T | A
%
onn_n|M
o | A
%
an _n |
g | A
%
OnNnJ_n
(A N}
ona_nl|t
(A e Al N}
%
OnJ_
I'N_l:!- [§

Iy 1
an
cC.u
2
C.
7
C.

C

Jd

C

Jd

ac

i
1

}

-
gm
N

R

(In BO0-4 Parameter Setting Mode)

Changes to the Block-C Parameter Setting Mode.

Changes to the Utility Mode. (For future use)

Changes to the Monitor Mode.

Changes to the Block-A Parameter Setting Mode.

Increase the Parameter Block Number from A00-0 to
A03-1.
Increase the Parameter Number.

The display will alternate between Parameter Number
A03-1 and the present value 2.0.

Enable the value to be changed.
The preset setting value will display.

Change the flicker digit from 0 to 5.

Move the flickering digit to the digit to be changed

Change the flicker digit from 2 to 3.

Fix the data.
Changing of parameter A03-1 to 3.5 will be completed.

The display will alternate between the Parameter
Number A03-1 and the present value.
(Parameter Number Changing Mode.)

(Note) If the Fun (RUN) display appears when changing from the parameter No. to the setting No.
change state, the parameter is one that can be changed only while the inverter is stopped.
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4-3-3 Operating the monitor parameters with the main & sub-No. selection method

(1) The method for operating the parameters with the C11-7=2 : main & sub-No selection method is
shown below.

<Keys> | <Display, unit LED> | <Explanation>

After viewing the output current with a [%] unit, the parameter which displays the output frequency
with a [Hz] unit is displayed.

e ladn] rm D00-0 : Output frequency
oo A

'
-

Changes to the main No. selection.

-
—
-
-
-
-

The main No. increases.

-
"
-
—
S

The main No. increases.

l-
-

-
-
-
-
-

Changes to the sub-No. selection.

'-
2
oy
D

-
—
-
-
-

The sub-No. increases.
D02-1 is displayed.

'-
-
-

> =T =fF =>§ =>§ ¥

2
Onc IH\Z After one second, the display will show the output
Lo g |current as a percentage.
(]
N ":i The main No. decreases.
o
%
'_': ,r: : C 'r', liﬂ The main No. decreases.
dulo U]
ann_n|MA
ouu | A
%
2

After one second, the display will show the output
frequency as Hz.

-
-
-

-
-
-
-
-

=
)
]
]
=>4

When operating the parameters with the main & sub-No. selection method, the third decimal dot turns ON
while the parameter is selected to differentiate between the sub-No. selection method.

LcL

Press the @ key to check the parameter No. during the monitor display.

4-17



4. Operation Panel

4-3-4 Changing the Block-A, B, C parameters with main & sub-No. selection method
(1) Refer to Sections 6-2 to 6-5, for the details of the Block-A, B and C parameters.

<Keys> | <Display, unit LED> | <Explanation>

Change the parameter A03-1 (DC Breaking Time) from 2.0 (default value) to 3.5.

-
-
(]

(In DO0-0 Parameter Setting Mode)

-——
-
<
-

-
D)
-
-
-
-
-
!-

>

-

Changes to the Block-A Parameter Setting Mode.

20
g
M
>

-
-
o

-
(]
-
(]
-
(]

Changes to the main No. selection.

-
-
-
-

-

>

rm The main No. increases.

3-
| -
>

-
-

] The main No. increases.

OMn 3 Hz The main No. increases.
a

N Hz Changes to the sub-No. selection.

ORPTHRONONONONC

The sub-No. increases.

oy
I 1

M The display will alternate between Parameter Number
L.y A03-1 and the present value 2.0.

a Enable the value to be changed.
L. The preset setting value will display.

@ 3 Change the flicker digit from 0 to 5.

Five times L.

g Move the flickering digit to the digit to be changed

Change the flicker digit from 2 to 3.

Fix the data.
Changing of parameter A03-1 to 3.5 will be completed.

& & ®

g
[y ]

-
-
-,
-

The display will alternate between the Parameter
Number A03-1 and the present value.
(Parameter Number Changing Mode.)

)
()
'
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(Note) If the Fin (RUN) display appears when changing from the parameter No. to the setting No.
change state, the parameter is one that can be changed only while the inverter is stopped.
With the main & sub-No. selection method, if the sub-No. increases from the maximum state or
decreases from the minimum state, it will lop within the same main No.
The operation is summarized in the following figure. (D10: Simple PLC monitor is shown as an
example.)
Press the (2) key to return to the main No. selection.

CL

Press the :Ty key to move to the setting value setting.

)

«—

-
-
—_—

: -

-
-'-
= -
-

-
o

-~
'-

@

®

-
-t

Kol
HON
®

'-
-
-
-

—— || -
—— | -

o ®

.-
'
[N}

-
-
-
-
-
!-

-
'

4-3-5 Changing the block No.

The operation panel block No. will change between five modes each time the key is pressed.
The monitor mode D20-0, 1, 2 is the entry to the extended monitor mode.

620-0 :
Block-A Block-D Fault history

Monitor mode reading > —
| Minor fault history

Parameter mode |
A
420+ 1
d reference
129-2
acu-cC Non-default value

Parameter list [ —

A
A 4

A 4

A 4

Block-B Block-C Block-U or

Parameter mode .| Parameter mode .| Parameter mode
»> >

- AN J

Mode change Extended monitor mode

4-3-6 Displaying the sequence
With the LED panel, the D04-0 to 3: sequence input and D04-4 to 7: sequence output are displayed as
shown below. The D04-4: Sequence output 1 is shown as a display example.

Sequence OFF (OFF)

A

Not a target (always OFF)

When the corresponding sequence turns ON, the LED on the LED panel turns ON.
The decimal point LED flickers at a one-second cycle.
Each LED display is updated as soon as the sequence changes in the same manner as the LCD panel.
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4-3-7

Fault History Display
Refer to Appendix Table 3 Fault Code Table for the fault codes and details.

<Keys>

<Display, unit LED>

<Explanation>

OXO

®

ORO

=T
gl -0 n
%

-
'-
U}
-
-’
|
-
-’

-
-
-
-
-
-

(d00-0 will display in the Monitor Mode.)

Select Monitor Parameter d20-0.

The [ERR] symbol will display after one second.

Enter the Faulty History Reference Mode by pressing

the @ key.

The fault history number (E00 to E37) and the fault
code will display alternately.

Refer to the contents of the fault buffer by pressing the

@@ keys.

End the Fault history Mode and return to the Monitor
Mode by pressing the key or G%D key.

The [ERR] symbol will display after one second.
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The fault history display has the following type of configuration.
The faults up to the previous faults are listed as display examples.

Fault

Fault history

sequence No. Display Explanation
Fault 1 E00 ot -7  |Primary cause fault (overcurrent)
(The latest) EO1 lo-4 Secondary cause fault (retry over)

E02 L2 2Y  |Output frequency at fault
E03 1749 |Output current at fault
E04 Y4 |DC voltage at fault
EO5 o ASIC fault at fault
E06 13587  |Cumulative power ON time at fault
E07 9284 | Cumulative run time at fault

Fault 2 E10 Uo-¢  |Primary cause fault (undervoltage)
E11T | Secondary cause fault (none)
E12 FO00 |Output frequency at fault
E13 A0 |Output current at fault
E14 2 |1l |DC voltage at fault
E15 ASIC fault at fault (no display)
E16 AL 37 |Cumulative power ON time at fault
E17 3557 | Cumulative run time at fault

Fault 3 E20 | @ -
E21 |
E22 nnn "----" indicates that a fault is not recorded.

ity The frequency value, voltage value, current
E23 010 |value, cumulative power ON time and
_ cumulative run time values are all 0 when no

E24 U |faultis recorded.
B> | L * EOO to E37 are all ---- or 0 in the default state.
E26 i
E27 '}

Fault 4 E3O | -
E31 |
E32 HHE
E33 HE
E34 i
E35 .....
E36 i
E37 H
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4-3-8 Operations and display when Block-A, B, C parameter change list is selected

Monitor parameter D20-2 is an entry into the Block-A, B, C parameter change list mode.
In this change list mode, only the Block-A, B, C parameters which differ from the default values can be
referred to and changed.

<Keys> <Display, unit LED> | <Explanation>
An example of referring to the change list and changing C14-0 (FM output gain) is shown below.
Eninix] [ Hz (Monitor mode initial display)
Qo | A
%
R The block No. and parameter No. increases from
oC T C. parameter D00-0 to D20-2.
. Refer to sections 4-3-3 or 4-3-5 for these operations.
S One second after D20-2 is selected, "LST" will appear.
o J
onoa ! =
Hild- 1 The change list mode is entered when the Qy key is
pressed.
I 1
A The number of the parameter (A03-1) which has been
a2 changed from the first setting value and the current
setting value will alternately display.
@ R aia RN rm Next, the changed parameter will appear.
ouw - | A
%
I 1
CAnn ﬁﬂ The parameters which differ from the setting values
o it % can be displayed in order by pressing the &) key.
@ rog_n
Lo
LT Display parameter: C14-0 (AO1 output gain).
y 9
10Cc
' M Select parameter C14-0.
@ Ly The setting value change status will be entered.
O nog
w0
nOrc Set the data.
a2 Change parameter C14-0 to 0.95.
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<Keys>

<Display, unit LED>

<Explanation>

Qoo n
U
-

noc
022
ran_n
Lou oo
LT
]
[Xx]
arur
oL ny
JC_
ocno
S0 _ 3
U U
\
RN
R R N i}

The parameter No. and current setting value will
alternately display.

The parameters which differ from the setting values
can be displayed in order by pressing the @ key.

d.CHG and d.END will alternately display to indicate
the end of the change list.

When the @ key is pressed, the change list will
display from the start.

If the key is pressed in the parameter change
state, the change list display mode will end.

The monitor parameter selection status will be entered.
("LST" will appear after one second.)




4. Operation Panel

4-3-9 LED panel display at fault occurrence, and resetting methods

When a fault occurs in the inverter, the following type of display will appear on the LED panel.

- - - - - - Hz - - Hz
Cirnin IP_» Chin A €----- > 0 _ |
UL Ly Fault UNRIE L %  Alternate UL L. %
occurrence display
FWD [NA'MM FLT LCL FWD REV [Nl LCL FWD REV [jRmE LCL
Current display Moves to fault history display simultaneously with fault occurrence

The No. and details appear alternately at a 1-second cycle.

When a fault occurs, the inverter stops operation, and the "FLT" status display LED on the panel will turn
ON.

At the same time, the head "E0Q" for the fault history and the fault code appear on the LED panel.

The cause of the fault is indicated at the fault code displayed at E0QO to E07.

Refer to Appendix Table 3 Fault codes for details on the fault codes.

In the above figure, an overvoltage occurred during constant speed operation and a fault occurred.

If the 0)(v) keys are pressed while the history is displayed, the fault details can be displayed in the
range of EOO to E37.

To return to the normal parameter selection from the fault history display, press the key.

Resetting a fault:

Refer to the details of EQ0 to EQ7 in the fault history display and the Appendix Table 3 Fault code
table, and remove the cause of the fault.

The FLT LED will turn OFF when the (§)+GD) keys are pressed or the sequence input RESET is
turned ON.

Refer to Chapter 5 section 5-3 Programmable sequence input function (PSI) for details on resetting
the fault with the sequence input RESET.

The display in this case is shown below.

- - - H - - H - - -
Crn A Y e Ll ann_n|E
oo % e | L T Lo @ O T
display
FWD REV [JNE [CL FWD REV [N LCL Fault reset FWD REV FLT LCL
Current display

The D monitor parameter displayed
just before the fault occurred is
returned to with fault reset.

When the fault is reset, the LED panel display will return to the D monitor parameter from the fault
history state.
Confirm that the cause of the fault has been removed, and then resume operation.

/\ CAUTION

Confirm that the sequence output RDY1 and RDY2 are ON before resuming operation.
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4-4 Customizing block-B, C parameter

Block-B, C parameters can be assigned to any Block-A Parameter in the range of A04-0 to A04-7, and
can be read and changed in the Block-A Parameter Setting Mode.

To use this function, set parameter No. to be displayed in A04-0 to 7 in parameter C10-0 to 7.

The case for the V/f control (C30-0=1) of control selection (C30-0:f0) is shown below.

The operation example applies when the LED panel is connected.

<Block-A Parameters> <Block-C Parameters>
A00-n C10 : Custom Parameters
Frequency setting Parameter
—0 Number
AO1-n —1 Setting
Accel/decel time —9
A02-n —3
Torque Boost —4
A03-n *
DC Brake —7
Read/Change

A04 : Custom Parameters

-0 B10-0

—1 [Acceleration time 2]

—2 L = i B10-1

-3 [Deceleration time 2]

—4

—7 ——=> B10-2
A05-0 .
Parameter B, C block skip = C14-0

————————= C15-2

An example of selecting the custom parameter and changing the selected custom parameter setting
value is given on the following page.
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<Keys> <Display, unit LED> | <Explanation>
Register parameter B10-0 on Parameter C10-0 (Custom Setting).

Coan_n (Mode and Parameter Number Change to C10-0)
Lo
yor The display shows Parameter C10-0.
1000 C (Setting value 1.9F.F is the initial setting, and indicates
L that nothing has been selected.)

-
-
-

-

™

The C10-0 setting value setting is started by pressing
the @ key.

Set the parameter B10-0 sub-No. to "0".

Bt 3

-
" e
" o
—

@ &

The flickering digit will move when the (<) key is
pressed.

-
<3
-
-

Set so that the high-order digit is block No. 10.
LU When the @ key is pressed, the data will be set,
and the parameter selection screen will appear.

-
-
-
-
-

-
-—
-
-

Coanon (Note) For parameter C, set as 2.xx.x.
] ]

Change parameter B10-0 that has been assigned to A04-0.

O N |z Enter the Block-A Parameter Setting Mode.
LT
©-®
,:,, ‘nEi ] The Custom Parameter Number A04-0 will display.
g Ty
i1 The display will alternate between Parameter Number

A04-0 and the value of Parameter Number B10-0
(Acceleration cushion time 2). Parameter Number
A04-0 is the same value as that of Parameter Number
B10-0.

-
-
o o
-
—

When the @ key is pressed, the B10-0 setting value
setting state will be entered.

=2

Change the value.

-
-

D
(W'

When the @ key is pressed, the data will be set,
and the parameter selection screen will appear.

-
-
-

<«
_)

-
-
-

-

-
-
-
-
)
-
-

Note) If an undefined parameter No. such as the default 1.9F.F is set for C10-n, it will be interpreted that
a custom setting has not been made, and the A04-n display will be automatically set.
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4-5 Changing modes

The parameters used differ according to the control mode (C30-0:f0).

The parameters include the V/f control, the IM vector control (sensor-less, with sensor) and the PM motor
control with sensor.

These parameters are divided into the block No. (mode), main No. and sub-No. for each function.

4-5-1 VIf control (C30-0 [f0| = 1) mode

The configuration of the parameters is shown in Fig. 4-5-1.

Mode
Monitor mode | : Monitors (displays) the internal status.
— Output frequency monitor (d00-0, 1, 4, 5)
Key @ — Frequency setting monitor (d01-0to 1, 4)
Knob or [ Current monitor (d02-0to 4, 7t0 9)
@ — Voltage monitor (d03-0 to 3)
— Sequence status (d04-0to 7)
@ — Minor fault monitor (d05-0, 1)
Key |~ Pattern run monitor (d06-0, 1)
— Pump operation status monitor (d07-0 to 4)
— Analog input random scale display (d08-0 to 2)
— User-programmable PLC monitor (d10-0 to 3)
— STP run monitor (d13-0 to 5)
— Extended monitor (d20-0 to 4) —— Fault history monitor
— Minor failure past record
indication
— Parameter A, B and C
— Maintenance monitor (d21-0 to 3) modification list entry
) ) — Sequence input display
— Automatic tuning (d22-0) (dedicated for LCD panel)
— Hardware monitor (d30-0 to 1) — Sequence output display
(dedicated for LCD panel)
Block-A Parameter Mode
@ — Frequency setting (A00-0 to 1)
— Acceleration/deceleration time (A01-0to 1)
Knob or [~ Torque boost (A02-0 to 6)
@ — DC Brake (A03-0to 1)
@ — Custom parameters (AO4-0t0 7)
v — Parameter B and C indicatory skip (A05-0 to 2)
ey

(Continued on next page)
Fig. 4-5-1 (1) Parameter configuration
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Block-B Parameter Mode

state

@

Key

QOl0)

P
D
<

Basic function settings

— Output rating

— Motor circuit constant (IM)
Knob or |— Frequency skip

— Gearing comparative setting
— Upper/Lower limit setting

Extended function settings

— Acceleration/deceleration time setting
Program frequency (speed) setting
Automatic braking on power failure setting

V/f middle point setting

Current limit

Automatic tuning function
Auxiliary drive 0 exclusive setting
Auxiliary drive 1 exclusive setting
Auxiliary drive 2 exclusive setting
Auxiliary drive 3 exclusive setting

Software option function settings

Software option function
Program ramp — acceleration
Program ramp — deceleration
PID control

Multi-pump control

Traverse run

External brake control
Simple ASR control

Pattern run

Spinning frame operation

(Continued on next page)

: Parameters changed infrequently during the normal usage

(B00-0 to 7)
(B02-0 to 1)

(B05-0 to 5)

(B06-0, 1, 3, 4,6,7,9,A, C,D)
(B07-0, 1)

(B10-0 to 6)
(B11-0 to 8)
(B12-0 to 6)
(B17-0 to B)
(B18-0 to 8)
(B19-0 to 2)
(B20-0 to B23-4)
(B24-0 to B27-4)
(B28-0 to B2B-4)
(B2C-0 to B2F-4)

(B40-0 to 1)
(B41-0 to 7)
(B42-0 to 7)
(B43-0 to A)
(B44-0 to 6)
(B45-0 to 6)
(B46-0 to 5)
(B47-0 to 6)
(B50-0 to B59-3)
(B60-0 to B76-6)

Fig. 4-5-1 (2) Parameter configuration



4. Operation Panel

Block-C Parameter Mode | : Parameters changed infrequently during the normal usage
state
Basic function settings
— Control methods (C00-0to 7)
@ — Start/stop frequency (CO1-0to 1)
Key Knob or — Various setting input selection (C02-0to 1)
— Sequence input terminal function — 1 (C03-0to F)
@ — Sequence input terminal function — 2 (C04-0to F)
@ [ Sequence input terminal function — 3 (C05-0to 7)
Key — Analog input terminal function (C07-0to 5)
— Automatic start setting (C08-0)
— Parameter protection/operation locks (C09-0to 4,6, 7)
— Custom parameter register (C10-0to 7)
— Operation panel mode setting (C11-0to 3)
— Setting input terminal function (C12-0to F)
— Output terminal function (C13-0to F)
— Meter output gain (C14-0to B)
— Status output detection level (C15-0to E)
Extended function setting
— Start interlock (C20-0 to 3)
— Retry/pick-up (C21-0to 4)
— Overload (C22-0to 7)
[ Speed detection error monitor (C24-1 10 3)
— High-efficiency operation (C25-0to 2)
— Standard serial (C26-0 to 6)
— Password No. (C28-0, 1)
Hardware option function setting
— Control mode selection (C30-0)
[ Main circuit option selection (C31-0to 5)
[ PC (parallel) interface (future) (C32-0 to 2)
— Sequence output terminal function (future) (C33-0to 1)
— Profibus interface (C35-0to 1)
— Encoder setting 1 (C50-0 to 3)
Utility mode U
Parameter Control (U00-0)
Password No. setting (U00-1)

Built-in PLC setting (U10-0 to U67-7)

(Note) At the default setting, only the basic functions are displayed. The extended function, software
option function, hardware option function parameters are skipped.
Thus, to change these parameters, change parameter A05-0 to 2 (parameter B, C block skip
setting), so that the target parameters are displayed.

Fig. 4-5-1 (3) Parameter configuration



4. Operation Panel

4-5-2 IM speed sensor-less vector control (C30-0
IM vector control with speed sensor (C30-0

The configuration of the parameters is shown in Fig. 4-5-2.

Mode

Key

Monitor mode

©

Knob or
®
®

Key

Output frequency monitor
Frequency setting monitor
Current monitor

Voltage monitor
Sequence status

Minor fault monitor

Pattern run monitor

0=2),

=3)

: Monitors (displays) the internal status.

(d00-0 to 5)
(d01-2 to 4)
(d02-0 to 9)
(d03-0 to 3)
(d04-0 to 7)
(d05-0. 1)

(d06-0 to 1)

Analog input random scale display (d08-0 to 2)

User-programmable PLC monitor (d10-0 to 3)

Torque setting monitor
Slip

Automatic torque bias
Extended monitor

Maintenance monitor
Automatic tuning
Hardware monitor

Block-A Parameter Mode

state.

©

Knob or
®
®

Key

(Continued on next page)

Frequency setting

— Acceleration/deceleration time

DC Brake
Custom parameters

ASR control constant
ACR control constant

(d11-0 to 5)
(d12-0)
(d14-0)

(d20-0t0 4) ——

Knob

(d21-0 to 3)
(d22-0)
(d30-0 to 1)

(A00-2 to 3)
(A01-0 to 1)
(A03-1 to 2)
(A04-0 to 7)

— Parameter B and C indicatory skip (A05-0 to 2)

(A10-0 to 5)
(A11-0 to 3)

Fig. 4-5-2 (1) Parameter configuration

Fault history monitor
Minor failure past record
indication

Parameter A, B and C
modification list entry
Sequence input display
(dedicated for LCD panel)
Sequence output display
(dedicated for LCD panel)

: Parameters changed frequently during the normal usage



4. Operation Panel

Block-B Parameter Mode | : Parameters changed infrequently during the normal
usage state

Basic function settings

@ — Output rating (B01-0 to 9)
— Motor circuit constant (IM) (B02-0 to 9)
Key Knob or [ Gearing comparative setting (B06-0, 2,3,5,6,8,9,B,C,E)
@ — Upper/Lower limit setting (BO7-2.3)
@y Extended function setting

— Acceleration/deceleration time setting (B10-0 to 6)

— Program frequency (speed) setting (B11-0 to 8)

[~ Automatic braking on power failure setting (B12-0 to 6)

— Local setting (B13-0t0 9)

— ASR dead band setting (B14-0)

— Machine time constant setting 2 (B15-0)

— Automatic torque bias setting (B16-0 to C)

— Current limit (B18-0 to 8)

— Automatic tuning function (B19-0 to 2)

— Auxiliary drive 0 exclusive setting (B20-0 to B23-4)
— Auxiliary drive 1 exclusive setting (B24-0 to B27-4)
— Auxiliary drive 2 exclusive setting (B28-0 to B2B-4)
— Auxiliary drive 3 exclusive setting (B2C-0 to B2F-4)
— Speed control extended function (B30-0 to 8)

[ Sensor-less control function (B31-0 to 6)

— Vector control compensation selection (B32-0 to 4)

— M fluctuation compensation table reference speed (B33-0to 7)

— M fluctuation compensation (B34-0to 7)

Software option function settings

[— Software option function (B40-0 to 1)
— Program ramp — acceleration (B41-0to 7)
— Program ramp — deceleration (B42-0to 7)
— PID control (B43-0to A)
— Traverse run (B45-0 to 6)
— External brake control (B46-0 to 5)
— Pattern run (B50-0 to B59-3)

(Continued on next page)

Fig. 4-5-2 (2) Parameter configuration
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Block-C Parameter Mode | : Parameters changed infrequently during the normal
usage state
Basic function settings
— Control methods (C00-0to 7)
@ [ Various setting input selection (C02-0to 8)
Key Knob or [ Sequence input terminal function — 1 (C03-0to F)
— Sequence input terminal function — 2 (C04-0to F)
@ — Sequence input terminal function — 3 (C05-0to 7)
@ — Sequence input terminal function — 4 (C06-0 to A)
Key — Analog input terminal function (C07-0to A)
— Automatic start setting (C08-0)
— Parameter protection/operation locks (C09-0to 7)
L Custom parameter register (C10-0to 7)
— Operation panel mode setting (C11-0to 7)
— Setting input terminal function (C12-0to F)
— Output terminal function (C13-0to F)
— Meter output gain (C14-0 to B)
— Status output detection level (C15-0to E)
Extend function settings
— Start interlock (C20-0to 3)
— Retry/pick-up (C21-0to 7)
— Overload (C22-0to 7)
— Speed detection error monitor (C24-0to 7)
— High-efficiency operation (C25-0to 2)
— Standard serial (C26-0 to 6)
— Password No. (C28-0, 1)
Hardware option function settings
— Control mode selection (C30-0)
— Main circuit option selection (C31-0to 5)
— PC (parallel) interface (future) (C32-0to 2)
— Sequence output terminal function (future) (C33-0to 1)
— Profibus interface (C35-0to 1)
— Encoder setting (C50-0 to 3)
Utility mode U
Parameter Control (U00-0)
Password No. setting (U00-1)

Built-in PLC setting (U10-0 to U67-7)

(Note) At the default setting, only the basic functions are displayed. The extended function, software
option function, hardware option function parameters are skipped.
Thus, to change these parameters, change parameter A05-0 to 2 (parameter B, C block skip
setting), so that the target parameters are displayed.

Fig. 4-5-2 (3) Parameter configuration
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4-5-3 PM motor control mode with sensor (C30-0 f0| = 4)
The configuration of the parameters is shown in Fig. 4-5-3.

Mode
Monitor mode | : Monitors (displays) the internal status.
— Output frequency monitor (d00-0 to 5)
Koy @ — Frequency setting monitor (d01-2 to 4)
Knob or I Current monitor (d02-0 to 9)
— Voltage monitor (d03-0 to 3)
@ — Sequence status (d04-0 to 7)
@ — Minor fault monitor (d05-0.1)
Key = Pattern run monitor (d06-0 to 1)
— Analog input random scale display (d08-0 to 2)
— User-programmable PLC monitor (d10-0 to 3)
— Torque setting monitor (d11-0 to 5)
— Automatic torque bias (d14-0)
— Electric angle monitor (d15-0)
— Magnetic pole position estimation monitor (d16-0 to 5)
— Extended monitor (d20-0 to 4)—— Fault history monitor
“~ — Minor failure past record
® indication
— Parameter A, Band C
Knob e
modification list entry
. . — Sequence input display
— Maintenance monitor (d21-0 to 3) (dedicated for LCD panel)
— Hardware monitor (d30-0 to 1) — Sequence output display
(dedicated for LCD panel)
: Parameters changed frequently during the normal usage
Block-A Parameter Mode state. g d y 9 g
— Frequency setting (AQ00-2 to 3)
@ [— Acceleration/deceleration time (A01-0to 1)
Knob or | DC Brake (A03-1to 2)
@ [— Custom parameters (AO4-0to 7)
— Parameter B and C indicatory skip (A05-0 to 2)
@ [— ASR control constant 1 (A10-0 to 5)
Key = ASR control constant (A11-2 to 3)
— ASR control constant (PM) (A20-0 to 3)

(Continued on next page)

Fig. 4-5-3 (1) Parameter configuration
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Block-B Parameter Mode : E:;grg«::gtr: changed infrequently during the normal
Basic function settings

— Output rating (B01-0 to 9)

@ — Motor circuit constant (PM) (B03-0 to 5)

Key — Gearing comparative setting (B06-0, 2, 3,5,6,8,9,B,C, E)
Knob or L Upper/Lower limit setting (B07-2.3)
@ Extended function setting
Key |— Acceleration/deceleration time setting (B10-0 to 6)
— Program frequency (speed) setting (B11-0 to 8)
— Automatic braking on power failure setting (B12-0 to 6)
— Local setting (B13-0 to 9)
— ASR dead band setting (B14-0)
— Machine time constant setting 2 (B15-0)
— Automatic torque bias setting (B16-0 to C)
— Current limit (B18-0 to 8)
— Automatic tuning function (B19-0)
— Auxiliary drive 0 exclusive setting (B20-0 to B23-4)
— Auxiliary drive 1 exclusive setting (B24-0 to B27-4)
— Auxiliary drive 2 exclusive setting (B28-0 to B2B-4)
— Auxiliary drive 3 exclusive setting (B2C-0 to B2F-4)
— Speed control extended function (B30-0 to 8)
— Vector control compensation selection (B32-4 to 6)
— Voltage saturation prevention control constant (B35-0 to 4)
— Field weakening electric current table (B36-0 to 6)
— Torque to Iq conversion adjustment coefficient table (B38-0 to 6)
[~ Pole position presumption (B39-0 to 3)
Software option function settings

— Software option function (B40-0 to 1)
— Program ramp — acceleration (B41-0to 7)
— Program ramp — deceleration (B42-0to 7)
— PID control (B43-0to A)
— Traverse run (B45-0 to 6)

(Continued on next page)
Fig. 4-5-3 (2) Parameter configuration
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Block-C Parameter Mode | : Parameters changed infrequently during the normal
usage state
Basic function settings
@ — Control methods (C00-0 to 7)
Key — Various setting input selection (C02-0 to 8)
Knob or [ Sequence input terminal function — 1 (C03-0to F)
— Sequence input terminal function — 2 (C04-0to F)
@ — Sequence input terminal function — 3 (C05-0to 7)
@ — Sequence input terminal function — 4 (C06-0 to A)
Key [ Analog input terminal function (CO7-0to A)
— Automatic start setting (C08-0)
— Parameter protection/operation locks (C09-0to 7)
— Custom parameter register (C10-0to 7)
— Operation panel mode setting (C11-0to 7)
— Setting input terminal function (C12-0to F)
— Output terminal function (C13-0to F)
— Meter output gain (C14-0to B)
— Status output detection level (C15-0to E)
Extend function settings
— Start interlock (C20-0to 3)
— Retry/pick-up (C21-0to 3)
— Overload (C22-0to 7)
— Speed detection error monitor (C24-0to2.4t07)
— High-efficiency operation (C25-0 to 2)
— Standard serial transmission setting (C26-0 to 6)
— Password No. (C28-0)
Hardware option function settings
[ Control mode selection (C30-0)
— Main circuit option selection (C31-0to 1)
— PC (parallel) interface (future) (C32-0to 2)
[ Sequence output terminal function (future) (C33-0to 1)
— Profibus interface (future) (C35-0to 1)
— Encoder setting (C50-2, 3)
— Encoder setting (PM) (C51-0t0 9)
Utility mode U
Parameter Control (U00-0)
Password No. setting (U00-1)

Built-in PLC setting (U10-0 to U67-7)

(Note) At the default setting, only the basic functions are displayed. The extended function, software
option function, hardware option function parameters are skipped.
Thus, to change these parameters, change parameter A05-0 to 2 (parameter B, C block skip
setting), so that the target parameters are displayed.

Fig. 4-5-3 (3) Parameter configuration
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5. Control Input/Output

Chapter 5 Control Input/Output

5-1

Input/output terminal function

The terminal block and input/output functions related to control are as shown in Tables 5-1.

Table 5-1 Terminal block functions (TB1, TB2)

common

Symbol Name Features
PSI to These commands can be arbitrarily led to the input signal circuit in the control PCB
= |psi7 Programmable input  |through sequence input selective setting (C03 to C06). The pulse train input uses input
a2 terminal PSI7.
8
S RYO. RY24 Sequence input These are common terminals for sequence input signals. There are two kinds for the
> ’ common change of the sink / source logic. RY24 and RYO must not be shorted.
&
These are the analog input terminal in which the voltage input of the range of 0 to 10V and
the current input of the range of 0 to 20mA are possible.These signals can be arbitrarily
led to the input signal circuit in the control PCB through analog input selective setting
= |, 2 (CO7).
2 ’ Al1: Set C12-0 to 1 and DIP SW (DS1-2) to OFF for Voltage input.
£ Programmable input Set C12-0 to 2 and DIP SW (DS1-2) to ON for Current input.
2 Al2 :Set C12-4 to 1 and DIP SW (DS1-3) to OFF for Voltage input.
© Set C12-4 to 2 and DIP SW (DS1-3) to ON for Current input.
<<
This is the analog input terminal in which the voltage input of the range of -10 to 10V is
Al3 possible. This signal can be arbitrarily led to the input signal circuit in the control PCB
through analog input selective setting (C07).
COM Analog input common [This is the common terminal for Al1, Al2 and Al3 signals.
These are the analog output terminals for meter, and are switched to a voltage output and
a current output. Arbitrary internal signals can be outputted by setup of an output terminal
- function (C13-0,C13-1).
§ AO01, A02 |Programmable output [AO1: Set W3 to 1 and set C14-7 to 1 or 2 for Voltage output.
3 Set W3 to 2 and set C14-7 to 3 for Current output.
2 AO2: Set W4 to 1 and set C14-8 to 1 or 2 for Voltage output.
© Set W4 to 2 and set C14-8 to 3 for Current output.
C
< |COM Analog output common|This is the common terminal for the AO1 and AO2 signals.
This is a terminal for supplying a power supply to an analog input VR.This terminal is
P10 Al or Al2 source connected to 15V power supply through 750-ohm resistance.
RA, RC Programmable output This is a relay contact output. Internal signals can be output with the C13-2 setting.
(1a contact)
=
% FA, FB, FC Programmable output This is a relay contact output. Internal signals can be output with the C13-6 setting.
3 (1c contact)
8
S |[PSO1 to Programmable output o . . .
(3] -
2 [Pso3 (Open collector) This is the open collector output. Internal signals can be output with the C13-3,4,5 setting.
®
PSOE Open collector output These are the common terminals for the PSO1, 2 and 3 signals.




5. Control Input/Output

5-2 Control input/output circuit

Examples of the control input/output circuit wiring are shown in table 5-2. The precautions must be
observed during wiring.

Table 5-2 Control input/output circuit

Function Example of wirings Precautions
Sequence input |(a) Sink logic (b) Source logic 1. Wiring must not be longer than 30m.
o or | Rvaav. 3mQr igss  Rva4y 2. The allowable leakage current is
<5 4 0.5mA.
o &4 RY24V

3. Use a minute current contact.

Pl < I
0 . 4. Do not connect to the analog
(SINK) QQ g &° > K] _
I (souncE)I input/output.

5. The sink/source logic can be changed
with W1 and W2. (1: Sink 2: Source)

Analog input p +15V 1. Use 2kQ/2W rating setter for the
and P10 output U P10 7500 external variable resistor.
P (Only when using Al1 or Al2)

2. The Al1 and Al2 input mode is
changed with the DIP switch (DS1)
and parameter. Check the DIP switch
setting before turning the power ON.
The default setting is OFF (voltage
mode).

3. The maximum input rating for Al1 and
Al2 (voltage mode) is 0 to 10.5V.
4. The maximum input rating for Al1 and
AI2 (current mode) is 0 to 20.5mA.
5. Use a shielded wire shorter than 30m
for the wiring.
. For shield connections, open the
.l_»_fw? mate side, and connect VT240S side
O + to COM.
7. Do not connect to the relay input.

(W1 is for PSI1 to PSI6 W2 is dedicated for PS|7.)

Analog output 1. Use a 10V full scale (impedance
10kQ or more) meter (voltage mode
selection). Note) The maximum
output current is TmA.

2. Use a 20mA full scale (impedance
5000 or less) meter (current mode
selection).

* 3. The mode is changed with the L bit
(W3, W4) and parameter.
Current mode selection 4@ (1: Voltage output, 2: Current output)

: A°1 °2 2 4. Use a shielded wire shorter than 30m

71 for the wiring.
W 5. For shi_eld connections, open the

mate side, and connect VT2408S side

30m or less

PP to COM.
)) ..... Y 1
30m or less ov

(W3: for A01, W4: for A02)




5. Control Input/Output

Table 5-2 Control input/output circuit (continued)

Function Example of wirings Precautions
Sequence 1. Use within the rated range shown
output R ©—0 O below. To comply with UL/CE, use at
(Relay output) S 30VAC/DC or less.
RUN FLT
—— 250VAC | 125VAC
Rated capacity 1A 0.4A
EA —_ (resistance load) 30vDC 30vDC
——————— -©0—0 O— 1A 1A
- 250VAC
_______ -o0—Q_0O— Max. voltage 250VAC 220VDC
_______FC_©— Max. current 1A 1A
Switching 100VA 50VA
W capacity 100W 60W
2. The wire must be shorter than 30m.
Sequence o 50mA 1. To drive an L load, such as a caoil,
output T PSOIs insert the fly wheel diode shown in the
(Open collector max. 30VDC‘ N :’;ﬁXZ drawing.
output) [ —t 2. Keep the wiring length to 30m or less.
30morless PSOE 3. Use within the following rating range.
30VDC, 50mA

5-3 Programmable sequence input function (PSI)

The sequence signal input contacts include the three types of data sent from the basic PCB terminal
block, the operation panel and the serial communication. The reset signals (RESET) are all input at
logical OR from the input point, and the emergency stop signal (EMS) is input at the logical OR of the
terminal block and serial transmission data.

For the other sequence signals, the input point can be determined with the input point changeover
command (COP) or system parameter settings (J1, J2) from the operation panel.

The sequence input from the basic PCB terminal block is a 7-point programmable sequence input. For
the programmable input, the function can be selected from Table 5-3 and randomly assigned. By
connecting the relay interface option (V24-RYO0), extension up to eleven channels is possible. The
programmable input terminals are PSI1 to PSI7. When extended, the terminals are PSI1 to PSI11. The
default settings are as shown below.

Default settings

Symbol Setting
PSI1 Forward run
PSI2 Reset signal
PSI3 Emergency stop
PSI4 Reverse run
PSI5 Forward jogging
PSI6 Reverse jogging
PSI7 None

The programmable input signal functions are given in Table 5-3.

The general control block diagram of the IM speed sensor-less vector control and the IM vector control
with speed sensor is shown in Fig.5-3.
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5. Control Input/Output

Table 5-3 Programmable sequence input functions (1)

Connection of PSI1 to PSI11 is possible. Note that PSI8 to PSI11 are options.
The connection is done with data Nos.: C03 to C06

Symbol Name Function

This is the forward run command for the remote operation mode (when

F RUN Forward run LCL LED is not ON). The operation command or self-hold mode can
also be selected. (C00-0)
This stops all run commands when stopped. If turn ON during

EMS Reverse run operatlon., the operation stops. The opergnon can be stopped with ramp
deceleration stop or coast to stop. This signal can also be output as a
fault (FLT). (C00-4)

R RUN Reverse run This is a command for reverse run. A command of reverse run mode

(C00-0=2) is available in the run/reverse mode.

F JOG Forward jogging | These are jogging commands. If this signal is ON while RUN is OFF,

operation then conforms to the setting of jogging (A00-1 or 3) made

R JOG Reverse jogging |Within the control circuit. For stoppage, either ramp down stop or

coast-stop is available. (C00-2)
This is a stop signal generated when the setting is to be the self-hold
HOLD Hold mode (C00-0=3) during the operating mode. The VT230SE stops with
this signal turned off. Input of F RUN or R RUN can be held with this
signal turned on.
DC brake can be operated with this signal.

BRAKE DC brake In the case of PM motor control, DC excitation takes place. Shaft
torsion will occur according to the load torque.
This resets the fault state. The fault output (FLT LED ON, FAULT relay)

RESET Fault reset can be turned OFF and operation resumed with this signal.

COP Serial The sequence commands from serial transmission are validated.
transmission By selecting the control changeover method (C00-6), the input point of
selection the auxiliary operation sequence during COP ON can be selected.

COP C00-6 Input point

ON 1 Terminal block input

2 Serial transmission input
For resetting and emergency strop, the terminal block and serial
transmission are both valid regardless of the C00-6 setting.
Accel./decel. ramp performance is switched over. Accel./decel. time 2
CSEL Ramo selection (B10-0, 1) is available with ON, and accel./decel. time 1 (A01-0, 1 Note
P that B21-2,3 is used when the auxiliary drive is selected) is available

with OFF.

| PASS Eatlo interlock Ratio interlock operation is bypassed.

ypass

CPASS Ramp bypass The ramp function is bypassed.

PIDEN PID control The PID control is validated.
selection
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Table 5-3 Programmable sequence input functions (2)

Symbol Name Function
AFS1 Speed setting 1 [ The frequency (speed) setting is carried
selection out with the input selected with C07-0.
AFS? Speed setting 2 | The frequency (speed) setting is carried
selection out with the input selected with C07-1. When inputs are entered
AFS3 Speed setting 3 | The frequency (speed) setting is carried |simultaneously, setting is
selection out with the input selected with C07-2. selected in accordance with
b Used for multiple setting. Selection of 8 | following preference order.
PROG rogram steps (PROGO~PROG?7) is made with ~ [JOG>CFS>PLS_IN>PROG>
function enable - AFS3> AFS2>AFS1
S0~S3, SE.
CFS Serial . Selects settings from the serial or
commumcanon parallel transmission option.
setting select
S0 to S3 Program setting |When PROG is ON, the program frequency (speed) 0~7 are selected
SE selection (B11-0~7). The BCD/Direct input mode can be selected with B11-8.
FUP Frequency The currently selected direct frequency (speed) setting (A00-0) or
(speed) increase | program frequency (speed) setting 0 to 7 (B11-0~7) is increased or
Frequency decreased.
FDW (speed) When the ON state continues, the frequency is
decrease incremented/decremented with the currently valid ramp rate.
BUP Ratio interlock
bias increase | When IVLM is ON and the BUP, BDW ON state continues, the
BDW Ratio interlock  |sequential ratio bias will increase/decrease at the currently valid ramp
bias decrease rate.
Ratio interlock | WWhen IVLM turns OFF, the bias increase/decrease value will be
bias increase/ | cleared to zero.
IVLM decrease The BUP, BDW operation will be invalidated.
selection
Auxiliary drive The auxiliary drive setting is validated with this signal. This operation is
AUXDV : ; . . ;
selection valid during the inverter stopping.
. While this signal is ON, pick-up operation is effected as soon as F RUN
PICK Pick-up or R RUN is ON.
MBRK_ans |External brake |Inputs an answer in response to the external brake command.
answer
PRST STP reset Inputs the pattern operation reset signal when performing spinning
frame operation.
S51to0 S7 Digital torque Selects a digital torque bias value (B16-0~5) by inputting.
bias 0 to 4
AUXSWO0 Auxiliary drive
No. selection L Auxiliary drive No. AUXSW1 AUXSWO0
Auxiliary drive 0 0 0
AUXSWA1 Auxiliary drive Auxiliary drive 1 0 1
No. selection H Aucxiliary drive 2 1 0
Auxiliary drive 3 1 1
PLS_IN Pulse train input | This validates the pulse train input.
selection
OCLLV1 OCL level The overcurrent limit level 2 (B18-7) is validated during main drive
setting 1 operation.
OCLLV2 OCL level The overcurrent limit level 3 (B18-8) is validated during main drive
setting 2 operation.
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Table 5-3 Programmable sequence input functions (3)

Symbol Name Function
EXC Pre-excitation Pre-excitation operation takes place. Pre-excitation operation refers to
establishing only the flux in the motor without generating toque. If
torque is required immediately from the start of operation, use
pre-excitation operation beforehand to establish the flux in the motor.
ACR ACR ACR operation is selected.
PCTL P Control ASR control is changed from the Pl control to the P control.
LIM1 Drive torque The drive torque limiter reduction setting by the analog input or serial
limiter transmission is validated.
changeover
LIM2 Regenerative The regenerative torque limiter reduction setting by the analog input or
torque limiter serial transmission is validated.
changeover
MCH Machine time During ASR operation, ASR gain is changed over.
constant Machine time constant 2 (B15-0) is available with ON, and machine
changeover time constant 1 (A10-1) is available with OFF.
RFO 0 setting The speed setting is changed to Omin™".
DROOP Drooping Drooping function is validated. (B13-5)
changeover
DEDB Dead band The dead band setting of ASR is validated. (B14-0)
setting
TRQB1 Torque bias The torque bias input 1 is valid.
setting 1
TRQB2 Torque bias The torque bias input 2 is valid.
setting 2
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5-4 Programmable sequence output function (PSO)

As a standard, the sequence outputs include five channels (1c
contact output: one channel, 1a contact output: one channel,
open collector output: three channels). The signals shown in
Table 5-4 can be randomly output from the five channels. By
connecting the relay or PC interface option (V24-RYO0, V24-PI0),
extension up to seven channels is possible. The programmable
output terminals are FA-FB-FC, RA-RC, PSO1, PSO2 and PSO3
as standard. When extended, the terminals are FA-FB-FC,
RA-RC and PSO1~PSOQO7. The default values are as shown on

the right.
The functions of the programmable output signals are given in Table 5-4.

Default values

Tse;nr:‘g::l Setting
FA-FB-FC Fault
RA-RC Run
PSO1-PSOE Ready (1)
PSO2-PSOE Current detection
PsO3-PSOE | L e (SPeee)

Table 5-4 Programmable sequence output functions

Symbol Name Function
RUN Run This turns ON during running, jogging or DC braking. Turning ON or OFF during
pre-excitation can be selected. At C00-7=1, run output is ON during pre-excitation .
At C00-7=2, run output is OFF during pre-excitation .

FLT Fault This turns ON during a fault.

MC Charge completed This turns ON when the DC main circuit voltage reaches a voltage higher than the MC
ON level.

RDY1 Ready (1) This turns ON when there is no fault, EMS is not activated, pre-charging is complete and
the encoder signal is detected (only in PM motor control with sensor mode).

RDY2 Ready (2) This turns ON when there is no fault, pre-charging is complete and the encoder signal is
detected (only in PM motor control with sensor mode).

LCL Local This turns ON when the operation mode is local (operation from the operation panel).

REV Reverse run V/f: This turns ON while the output frequency is reverse running.

VEC, PM: This turns ON while the motor is reverse running.

IDET Current detection This turns ON when the output current reaches the detection level (C15-1) or higher.

ATN Frequency (speed) This turns ON when the output frequency (speed) reaches the set frequency (speed).

attainment The detection reach width is set with C15-0.

SPD1 Frequency(speed) This turns ON when the output frequency (speed) absolute value reaches a

detection (1) frequency(speed) higher than the speed set with the detection level (C15-2).

SPD2 Frequency(speed) This turns ON when the output frequency (speed) absolute value reaches a

detection (2) frequency(speed) higher than the speed set with the detection level (C15-3).

COP Transmission selection | This turns ON when serial transmission operation is selected.

ECO~EC3 | Specific fault output This turns ON when the fault set up by C15-6,7,8,9 occurs.

ACC Acceleration This turns ON during acceleration.

DCC Deceleration This turns ON during deceleration.

AUXDV Auxiliary drive selection | This turns ON when the auxiliary drive parameter setting is validated by the sequence
input AUXDV.

ALM Minor fault This turns ON during a minor fault.

FAN Fan control This turns ON during running, jogging, pre-excitation and DC braking. A three minute off
delay is provided, so even if the above operations turn OFF, this control will not turn OFF
for three minutes. This is used for external fan control.

ASW Automatic start wait When C08-0 is selected and the automatic start function is used, this will turn ON while
waiting for automatic start.

ZSP Zero speed This turns ON when the output frequency (speed) absolute value is below the level set
with zero speed (C15-4).

LL MT PID lower limit output This turns ON when the feedback value exceeds the lower limit value (<B43-4) during
PID control.

ULMT PID upper limit output This turns ON when the feedback exceeds the upper limit value (>B43-3) during PID
control.

Doff-End Doff-End alarm output This turns ON only at the point going back the set time (B60-5) from the moment auto
stoppage is engaged after completing the final step when performing spinning frame
operation.

MBRK External brake output Outputs an external brake command.

DVER Speed deviation error This turns ON during a speed deviation error.

BPF Stoppage deceleration This turns ON when the DC voltage is the set value (B12-1) or under during automatic

output braking on power failure function.

RDELAY Run delay answer This signal delays(C15-5) the turning OFF of the sequence output RUN.

MPO1~8 Multi-pump output Output signal for multi-pump control

PLC1~8 Built-in PLC output Sequence output signal of Built-in PLC

(Note) "ON"indicates that the contact is closed when + is set, and the contact is open when - is set.
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5-5 Sequence input logic

Sequence signal changover Internal command
L
Operation panel Logic LeL I RUN
P P converter__‘(oLo—“> Jog
Bas'ic operation RMT I ~ REV
Terminal block : |
—> F RUN l i HOLD
> R RUN :l i EE\ ! g BRAKE
> F JOG : O !
PSI1~7 — R JOG I i coP
—> HOLD COP : CSEL
—> BRAKE ! |
OPTION > cop i ! IPASS
PSI18~11 —> CSEL : | PIDEN
—> | PASS | i PRST
> PIDEN | (Set with C00-5) CPASS
5 PRST , |
@_>@’ —> CPASS | o : VFS
L > AFSI o ! IFS
@—>I —> AFS?2 Auxma‘ry I AUX
! PSI | » AFs3 operatron :
! —> PROG - OFF i PROG
. L 5 CFS ! | CFS
: —> S0~S3 i RMT S0
! —> SE * cop | ST
—> FUP | ;
o —> DI = o, L s
OFF — —> BUP ' b 92 | $3
—> BDW | . : SE
L VL Cop T (Set with C00-6) | S
> AUXDV ; & I
> PICK i : FOW
:: EXC | ! BUP
ACR ;
—> PCTL ! BOW
> LIMI, 2 ' i [VLM
—> MCH | : AUXDV
—> RFO | ! PICK
—> DROOP i
—> DEDB | L e
> TRQB1, 2 : ! ACR
—> MBRK_ans | i PCTL
> S5 :
> 5o | ] e
—> S7 [ |
—> AUXSWO : MCH
[y AUXSIHT ' i RFO
5 PLS_IN | i DROOP
L 5 OCLLV1 .
L5 OCLLV2 ' i DEDB
L 5 ENS : TRGB1
—» RESET ' ! TROB2
! ! MBRK _ans
---------- B ]! ; s5
Com- i E Egm Basic oper?tion : 6
munica tiont F JOG :I : S7
option | R JoG | f ! AUXSWO
! N ! I Auxswi
: HOLD Auxiliary operation i PLS_IN
': BRAKE 1 : i OCLLV1
'Equivalent to i| I 0CLLV2
Iterminal block/ H N
] || .
l EMS L !i ) > ENS
|
: »  RESET
Operation 1
panel .

Fig. 5-5 Sequence input logic
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5-6 Changing of terminal functions

The programmable input terminals (PSI1 to PSI11) can be connected to arbitrarily internal commands.
The internal state can be connected to the programmable output terminal (FA-FB-FC, RA-RC and PSO1

to PSO5) to lead in the ON/OFF signals.

5-6-1

Sequence input terminal assignment and monitoring

The parameters can be assigned to the terminal block as shown in Fig. 5-6-1-a according to the
parameter Nos. C03 to C06. Each internal signal can be fixed to ON (set value to 16) or OFF (set
value to 0). Fig. 5-6-1-b shows the case when the ON state of each internal signal is shown on the
D04 monitor. This monitoring is performed with D04-0 to 3. F RUN, R RUN, F JOG and R JOG are

displayed with a combination of RUN, REV and JOG converted into an internal command.

Internal command

Terminal block

OFF
PSI1 (O
PSI12 (O)
PSI3 (O)
PSI4 (O
PSI5 (O

PSI6 (O
V24-RY0

option  PS|8 (O)

PsI9 (O)

Assignment in this range is possible

Programmable
input

® N oA WN = O

10
1
12
13
14
15
16

PSI

4

C03-0=1

F RN
003122 O cue
€03-2=3 o & RUN
03-3 F J06
03-4 R J0G
ggg:_2> HoLD
1036y, BRAKE
03-7 oP
C03-8 o GsEL
€039 IPASS
CO3-A_ o cpass
(038 PIDEN
03-C VFS
€03-D IFS
C03-E AUX
C03-F PROG
C04-0 CFS
C04-1=160 o
004-2 s1
04-3 ©
0044 3
C04-5 SE
C04-6 FUP
C04-7 FDW
004-8 BUP
C04-9 BDW
C04-A VLM
004-8 AUXDV
C04-C PICK
004-D MBRK_ans
C04—E PRST
C04—F S5
C05-0 S6
051 -
005-2 AUX SHO
10053 o aux smi
00574 o by 1
%b 0CL LV
w} 0CL Lv2
oo > EXC
oo AGR
TP PeTL
oo L
oo > LIn2
T !gg
—ngzj DROOP
DEDB
% TROBI

_>006— A TRAB2

Fig. 5-6-1-a Assignment of sequence input
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AFS2—/
AFS3—
PROG

CFS—I—|

10 1
D000

COPJJ

BRAKE:

EXC—
Jog—

— AFS1
— CPASS

IPASS
rrCSEL
(N
(NN

|_|— EMS
RESET

— RUN
— REV

Sequence input (D04-0)

$5—
86—

S7
MBRK,ans—I—|

000
0000

BUP—IJ

FDW

Fup—
SE—

— PICK
— AUXDV

VLM
rrBDW
(N

I
LIESO

— 2
— 83

Sequence input (D04-1)

TRQB1—
TRGB2—

al
00
\.

|
00

-
LIM2—|

Limt

PCTL—
ACR—

— DEDB
— DROOP

RFO
rr MCH
(N

(NN
|_|—PRST
PIDEN

L— AUXSWO
—— AUXSW1

Sequence input (D04-2)

al
001

0011
]

In

|
|—OCLLV1

PLSIN
L—OCLLV2

Sequence input (D04-3)

Fig. 5-6-1-b Sequence input monitor
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5-6-2 Sequence output terminal assignment and monitoring

The ON/OFF of the internal signals can be output to the FA-FB-FC, RA-RC and PSO1 to 7 terminals
as shown in Fig. 5-6-2-a with the parameter Nos. C13-2 to 6 and C33-0 to 3. The ON/OFF of each
signal can be monitored as shown in Fig. 5-6-2-b. This monitoring is executed with D04-4, 5,6, 7.

—0 o—+©@FA
RUN —> 1—\ 0
FLT > |2 >+ 0—-OFB
Ne —>|° QFC
ROYI  ——pp|4 5 oo
ROY2 < ECIEC—O_ _—COSPPDZ
LCL _> 6 EC2 SPD1
REV _> 7 @ RC EC3—|—| rrATN
IDET  ——>|8 —1O Pso1~3 001 Nl
ATN —Pp|9 SIZ\‘K 0000000
DI ——p|10 M e | | L
P2 ——pp|11 T | © PSOE e =
o —|12 s 1o\ 1 e Lo
—O
ECO —> 13 _© i Sequence output (D04-4)
ECT —Pp|14 —Q 0—O | PS04 ! e it
EC2 —p|15 @ ' RDELAY — — MBRK
[}
@ 3t @ete) s
ACC |
i A LI
19 ! V24-RYO -1l Nl e
QE)I\;DV —Pp|20 5o © E When option is LLMTJJ e
© —© ! munted zsp Dee
FAN —p|2 ] AsH— L—Auxov
s —{2 0 0—0 | psos ! — Lo
7SP ' 23 @ E Sequence output (D04-5)
LLuT ——P>(24 5 o—1-0 ! -1 -
UNT  ——»(25 | ] B
Doff-End ——>|26 Q_O—© | pso7 | _l‘l ﬂ_ os
L S — 0/ ] INIRININ]
VER  —(28 ZIIIIIIS N ARINTRIREN
BPF 29 | PLCBJJ |_|—PLCI
RDELAY —P»|30 XF: K PS04 ' pLCT PLC2
PLC1 —P|32 5 i V24010 PLC:IJ)_S— —_PLF:;CS
33 1
PLC2 _> _@ I When option Sequence output (D04-6)
PLC3 —Pp |34 i is mouted —_ —
PLC4A —P 22 S'Z?AK PS5 | 1=
PLCE ~——P ' I'
PLC6  ——|37 o,/ : 71 M
i LILILIL
PLC8 39 J T |_|—
MPO1 —p|48 wpos— tpor
MP02 —p|49 MPON?PO_S— | eos
MPO3 _> 50 Sequence output rr;((llii)
w04  ——|51
Mpos ~ ——»(52 .
WPOG P53 Fig. 5-6-2-b Sequence output
wo7  ——|54
MPog ~ ——P»(50

Fig. 5-6-2-a Assignment of sequence output

Note) When positive setting data is selected, RA is closed at ON and RA is opened at OFF.
When negative setting data is selected, the logic is reversed.
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5-7 Programmable input function (Pl)

5-71

Types of analog inputs

As a standard, there are three channels for the analog input. Each analog input can be connected to the
internal setting signals shown in Table 5-7-1 by using the programmable input function.

Table 5-7-1 Types of internal setting signals assigned to analog input

Setting range (Note1)(Note3)

A1, 2 Al3
ignal
Signal name v;gzge cr:::j:t Function
0~10V -10~10V
0~5v | o~20mA _5~5V
1~5V m 1~5V
Speed setting 1 This is the speed setting.
Speed setting 2 —~100~100% | The + polarity is the forward run setting, and the
Speed setting 3 —10A0 — polarity is the reverse run setting.
P 9 0~100% If the analog input is selected with the speed setting,
0~100% |the speed setting can be changed between 1, 2 and
3 with the sequence input (AFS1,AFS2,AFS3).
Ratio interlock 0~100% —-100~100% | This is the bias setting for the sequential ratio
bias setting 0 0~100% |operation.
Traverse center ( 0~10V ) This is the center frequency setting for traverse
frequency setting 0~5V operation.
0~100% 0~100%
(Note 2)
0~100%
PID feedback ( 0~10V ) This can be used as the feedback input to configure
0~5Vv a feedback loop. Do not use the programmable
0~100% 0~100% |analog output (AO1,A02) as the PID feedback
(Note 2) |signal.
0~100%
Torque setting This is the torque setting for ACR operation.
~300~300% | The + polarity is the forward run direction torque, and
0~300% the — polarity is the reverse run direction torque. The
torque setting can be limited by using the torque
0~300%  |limiter (A11-2, 3).
Drive torque ( 0~10V ) The drive torque limit (A10-3 or A11-2) is multiplied
limiter reduction 0~5V using OV to +10V as 0 to 100%, and the limit value is
setting 0~100% 0~100% |reduced.
° (Note 2) | This function is valid when the drive limiter
0~100% icnhangeover (LIM1) is turned ON with the sequence
put.
Regenerative ( 0~10V ) The regenerative torque limit (A10-4 or A11-3) is
torque limiter 0~5V multiplied using OV to +10V as 0 to 100%, and the
reduction setting 0~100% 0~100% |limit value is reduced.
° (Note 2) | This function is valid when the regenerative limiter
changeover (LIM2) is turned ON with the sequence
0~100% inpu’[.g ver ( )is tu wi qu
Torque bias 1 -300~300% | This is added to ASR output during ASR operation,
setting 0~300% 0~300% |or to the torque setting during ACR operation.
° o This function is valid when the torque bias 1
0~300% (TRQB1) is turned ON with the sequence function.
Analog torque 0~100% —-100~100% | This is the torque bias setting when the auto torque
bias setting ° 0~100% |bias selection (B16-0) is analog.
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(Note 1) Select each analog input mode with C12-0 to A.

(Note 2) Al3 : The setting is limited to 0% during the —10 to OV and -5 to OV input.
Al1, 2 (Voltage mode): 0 to 10V/12 bit,

Al1, 2 (Current mode) : 0 to 20mA/12 bit,

(Note 3) Setting range/Resolution:

Al3

: =10V to 10V/12 bit

The resolution is reduced according to setting range.
Al1 (Current mode) : 0 to 5V/11 bit

Example)

Example 5-1) Set as shown below for voltage input mode 0 to 10V.

Al1 : C12-0=1 (voltage input mode selection) C12-1=1 (0 to 10V selection) DIP switch DS1-2 OFF
Al2 : C12-4=1 (voltage input mode selection) C12-1=1 (0 to 10V selection) DIP switch DS1-3 OFF

Example 5-2) Set as shown below for current input mode 4 to 20mA

Al1: C12-0=2 (Current input mode selection), C12-2=1 (4 to 20mA selection), DIP switch DS1-2 ON
Al2: C12-4=2 (Current input mode selection), C12-2=1 (4 to 20mA selection), DIP switch DS1-3 ON

5-7-2 Setting the analog input
The analog input can be assigned to the random internal setting signals given in Table 5-7-1 by setting

parameter C07-0 to A as shown in Fig. 5-7-2.

The setting is completed by setting the data corresponding to the analog input (Al1, Al2, AI3) in C07-0 to
A. Set "0" for the internal setting signals that are not to be used.

For future
use

Terminal block

Internal setting signal

0% —

(Note) 100% ——P»

Al @
AI2©

S

—>

8

PAI

Panel setting
C07-0=3 A B
P Speed setting 1
CO07-1 X
— Speed setting 2 Y=AX+B+C Speed
co7-2 setting
—» Speed setting 3

C_>°7'3 Ratio interlock bias setting

—}CO7'4 Traverse center frequency setting

M} PID feedback setting

w} Torque setting

COL} Drive torque limiter reduction setting

7-
% Regenerative torque limiter reduction setting

M} Torque bias 1 setting

7-A
CO—}Analog torque bias setting

|
(Note) The torque setting is 300% when C07-6 is 1.

Fig. 5-7-2 Analog input assignment

The sequential ratio operation can be carried out in respect to speed settings 1 to 3. (Refer to 6-6,

B06.)
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5-7-3 Pulse train input
The pulse train input is one channel and uses input terminal PSI7. When using the pulse train input
function, PSI7 cannot be used as the sequence input.

Set the control PCB as shown below for using the pulse train input function.
Set the L bit W2 to source logic (2 side) before turning ON the power.
Connect the pulse train signal to PSI7 and the common to RYO.

Start the pulse train input signal before turning the inverter power ON. Keep the input signal voltage to
24V amplitude (£10%) and the Vol to 5V or less. Keep the pulse frequency to 10kHz or less.

The pulse train input can be connected to the internally set signals shown in Table 5-7-3 using the
programmable input function.

Table 5-7-3 Types of internally set signals for assigning pulse train input

Signal name Setting method Setting range Function
F,Hz to F,Hz
Speed setting C02-0=5 0 to 100% This is the speed setting.
Traverse centc_er C02-1=5 0 to 100% This is the centfar frequency setting for
frequency setting traverse operation.
This is the torque setting for ACR operation.
Torque setting C02-2=5 0 to 300% The torque setting can also be limited with
the torque limiter (A11-2, 3).

(Note 1) These signals cannot be used at the same time. Set only one of C-2-0 to 2 to "5" when using
the pulse train input function.

Refer to Fig.5-7-3-a and set the setting range (F{Hz to F,Hz) with parameters C12-C and C12-D.
(Note 2) When assigning to the torque setting, the maximum setting input value is 300%.

(Note 3) If a frequency less than F{Hz or more than F,Hz is input, the speed setting and traverse center
frequency will be limited to 0 to 100%, and the torque setting will be limited to 0 to 300%.

4
100%

Set input value [%]

0%

F1 F2
(C12-C) (C12-D)
Input frequency [Hz]
Fig. 5-7-3-a

The pulse train input circuit diagram in shown in Fig. 5-7-3-b.
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After the pulse train signal frequency is detected with the frequency detector, LPF is inserted in that
frequency value.

Set this LPF time constant with C12-E. When C12-E is set to "0", that LFP is passed.

If the input signal edge is not detected by the internal counter within the C12-F setting time, it will be
judged that the input signal has turned OFF, and the set input value will be handled as 0. Set the C12-F
setting time larger than (1/F1)[s].

J_I_I_I_ Y
L on
Pulse train signal Frequency detector LPF
Set input value

C12-F

o
Q
=

Timer  feemm e

Fig. 5-7-3-b  Pulse train input circuit diagram
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5-8 Programmable output function (P0)

5-8-1 Types of analog outputs

As a standard, there are 2 channels for the analog output (10-bit). As shown in Fig. 5-8-2, internal data
can be assigned to the AO1 and A02 terminals.

The voltage output and current output can be selected for AO1 and AO02 by setting parameter C14-7, 8
and L bit W3, W4.

The default setting is shown below.

Default settings

Terminal symbol Setting
A01 Output frequency 0 to 10V voltage output mode
A02 Output current (Motor) | 0 to 10V voltage output mode

Example 5-3) Set as shown below for voltage output mode 0 to 10V.

A01: C14-7=1 (0 to 10V voltage output mode selection), Set W3 to 1 (voltage mode)
A02: C14-8=1 (0 to 10V voltage output mode selection), Set W4 to 1 (voltage mode)

Example 5-4) Set as shown below for current output mode 4 to 20mA

A01: C14-7=3 (4 to 20mA output mode selection), Set W3 to 2 (current mode)
A02: C14-8=3 (4 to 20mA output mode selection), Set W4 to 2 (current mode)
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5-8-2 Setting the analog output

A following internal data can be output to A01, A02 terminals with parameters C13-0 and 1 as shown in
Fig. 5-8-2. The setting is completed by setting the output data number in C13-0 and 1.

If the gain needs to be adjusted, use C14-0, 1. Signed data can be output by setting the offset voltage
with C14-3, 4 and setting the offset current with C14-5, 6.

Internal data

Output frequency

»

Terminal block

C13-0=0

»

Setting frequency (Setting speed)

Cushion output
Output current (Motor)
Output current (Drive)
Output voltage

Drive output power

DC voltage

OLT monitor
(motor protection)

Heat sink temperature

Motor speed
Torque current

Excitation current

>

Actual motor rotation speed ———————»

Namp output

OLT monitor
(device protection)

Assembled PLC output 1
Assembled PLC output 2
Assembled PLC output 3
Assembled PLC output 4

—_

—_

s

10
11
12
13
14
15
16
17
18

19

v

@ AO1

C13-1=3

@ AQ2

AO2

Far future
usk

@ AO3

Fig. 5-8-2 Analog output assignment
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5-8-3 Pulse train output

The pulse train output is one channel, and can be output from PS03 on the terminal block output. Internal
data can be assigned and output as a pulse train. If PS03 is assigned to the pulse train output function, it
cannot be used as a sequence output. Note that when this function is used, the speed detection option |
pulse division function (C50-0) cannot be used.

(Note) The maximum output frequency is 6kHz (25°C). Use the falling edge.

Set the control PCB as shown below for using the pulse train output function.
* Turn the DIP switch (DS1-4) ON.
» Set PS03 output setting (C13-5) to OFF fixed (=0).

(Note) An incorrect DS1 setting can results in faults.
Similarly, incorrect parameter settings could result in faults.

Observe the precautions for the sequence output (open collector output) and connect the device to PS03.

The settings for using the pulse train output function are shown below.
1) Set C13-B to 2 to use the pulse train output function.

Parameter No. Name Function
. . =1 : Pulse train output function OFF
C13-8 Pulse train output function =2 : Pulse train output function ON

2) Set the internal data to be output as a pulse train with C13-E as shown in Fig. 5-8-3-a.

Internal data C13-E
Output frequencye _— > 0 > @ PSO3
Setting frequency (Speed) —————— P> 1
Cushion output —_—>| 2
Motor speed E—— 3

Actual motor rotation speed ——————p 4

Fig. 5-8-3-a Pulse train output assignments
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3) Refer to Fig. 5-8-3-b, and set the frequency of the pulses output with C13-C, D.
To output the absolute value of the internal data, set C13-F to 2.

Output pulse frequency [Hz]

0% Fmax

Internal data [%]
Fig. 5-8-3-b

(Note) The output pulse frequency range is 0.1 to 10kHz.
A pulse less than 0.1Hz cannot be output even during reverse run.
When outputting from the sequence output PS03, only a pulse frequency of 6kHz or less (25°C,
maximum current = 50mA) can be output. Set C13-C, D to 6000Hz or less.

Parameter No. Name Function
=1 : Internal data absolute value
Output parameter absolute operation function ON
C13-F . ) .
value operation selection =2 : Internal data absolute value
operation function OFF
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5-9 Selecting the setting data

5-9-1

Speed setting

(1) Speed setting selection

The ten types of speed setting inputs shown below can be used.
One of the ten types of inputs can be selected by setting a parameter or with the sequence input.

. Settmg Setting data Explanation
input point
Analog speed setting 1 This is a setting value issued with an analog input.
Analog Analog speed setting 2
Analog speed setting 3
This is a setting value issued from the host computer with serial
transmission. Setting is possible with the following serial
Serial Serial speed setting transmission.
» Communication interface option (Type: V24-SL0/1/2/3/4)
+ Standard serial transmission *Modbus communication
Parallel Parallel speed settin This is a setting value issued from the host sequencer with parallel
P 9 transmission. A PC interface option (type: V24-PI0) is required.
Sequence Pulse train speed setting | This is the setting value issued from the pulse train input.
Panel speed setting This is the setting value issued from the parameter (A00-0, 2).
Panel jogging setting This is a setting value issued from the parameter (A00-1, 3).
Panel Traverse pattern operation This is the traverse pattern operation setting value with parameter
(B45-0 to 6).
Pattern operation ;I(')hlBs 5|S_t?t1)e pattern operation setting value with parameter (B50-0

(2) Speed setting selection sequence

The relation of the speed setting and changeover sequence is as shown below.

Analog speed

setting 3 (C07-2)

Analog speed

setting 2 (C07-1)

Analog speed
setting 1 (C07-0)

Serial/parallel
speed setting

Panel speed setting

(A00-0, A00-2)

Traverse pattern run =4

speed setting

Ratio interlock
operation AFS3

Ax+B+C 0"
it

AX+B+C

operatlon off

Ratio interlock

operation AFS2 off

on
0

Ratio interlock

AFS1
off

Program speed settlng

Panel jogging speed  #4

B40-0

setting (A00-1, A00-3)

Pattern run speed
setting

(B50-1 to B59-1)

Pulse train input
speed setting

Fig. 5-9-1

Speed setting selection
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5-9-2 Torque setting
(1) Torque setting selection

The following four types of torque setting inputs can be used.
One of the four types of inputs can be selected by setting a parameter or with the sequence input.

. Settmq Setting data Explanation
input point
Analog Analog torque setting This is a setting value issued from the analog input.

This is a setting value issued from the host computer with
serial transmission. Setting is possible with the following
Serial Serial torque setting serial transmission.

« Communication interface option (Type: V24-SL0/1/2/3/4)
+ Standard serial transmission <Modbus communication

Pulse train speed

Sequence setting

This is the setting value issued from the pulse train input.

Panel Panel torque setting This is a setting value issued from the parameter (B13-0).

(2) Torque setting selection sequence
The relation of the torque setting and changeover sequence is as shown below.

o
0/0 : Changeover with sequence input

:/. : Changeover with parameter setting

Forward run

C02-2
=1 Torque
Analog torque P EI_O setting
setting (C07-6) Reverse run
Serial torque Pl |
setting
Panel torque s e |4
setting (B13-0)
off| cFs off Lot —
PLS_IN o |
Lo
. on on off
Pulse train input —=5 |

torque setting

Fig. 5-9-2 Torque setting selection
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5-9-3 Torque bias 1 setting
(1) Torque bias 1 setting selection

The following three types of torque bias 1 setting inputs can be used.
One of the three types of inputs can be selected by setting a parameter or with the sequence input.

. Settmq Setting data Explanation
input point
Analog sgt?ilr?g torque bias 1 This is a setting value issued from the analog input.
This is a setting value issued from the host computer with
Serial toraue bias 1 serial transmission. Setting is possible with the following
Serial settin q serial transmission.
g « Communication interface option (Type: V24-SL0/1/2/3/4)
+ Standard serial transmission <Modbus communication
Panel E:t;liilgtorque bias 1 This is a setting value issued from the parameter (B13-2).

(2) Torque bias 1 setting selection sequence
The relation of the torque bias 1 setting and changeover sequence is as shown below.

o

(o : Changeover with
sequence input

®

: Changeover with

Analog torque parameter setting

bias 1 setting

C07-9
( ) CFS
off #CL C02-4 TRQB1
. o —_ = on
S.erlal torqye O on ® O O Torque
bias 1 setting on - bias 1
o— ¢ settin
o off 9
Panel torque — 3
bias 1 setting ® 00—
(B13-2)
=4
® o 0

Fig. 5-9-3 Torque bias 1 setting selection

5-9-4 Torque limiter setting
(1) Torque limiter reduction setting selection

The torque limiter can be set independently for the drive side and regeneration side in the ASR mode
and ACR mode. The setting parameters are as shown below. If the emergency stop sequence is
valid, the regeneration side limiter value will become the emergency stop limiter value.

A10-3: ASR drive torque limiter setting

A10-4 : ASR regenerative torque limiter setting

A10-5: Emergency stop regenerative torque limiter setting

A11-2 . ACR drive torque limiter setting

A11-3: ACR regenerative torque limiter setting

For each limiter input, the limiter value can be reduced by external or internal settings. The final
limiter value is the results of multiplying the above panel setting values with the reduction ratio.
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(1-1) External reduction setting

The limiter reduction setting input from an external source includes the following two types
independently for the drive and regeneration.
One of the two types of inputs can be selected by setting a parameter or with the sequence input.

Setting

input point Setting data Explanation

This is a setting value issued with an analog input.

The drive torque limit (A10-3 or A11-2) is multiplied using OV to
+10V as 0 to 100%, and the limit value is reduced.

This function is valid when the drive limiter changeover (LIM1)
is turned ON with the sequence input.

Analog drive torque limiter
reduction setting

Analog This is a setting value issued with an analog input.

The regenerative torque limit (A10-4, A10-5 or A11-3) is
Analog regenerative torque | multiplied using OV to +10V as 0 to 100%, and the limit value is
limiter reduction setting reduced.

This function is valid when the regenerative limiter changeover
(LIM2) is turned ON with the sequence input.

This is a setting value issued from the host computer with
serial transmission. Setting is possible with the following serial
transmission.

» Communication interface option (Type: V24-SL0/1/2/3/4)

+ Standard serial transmission +Modbus communication

The data is set in the range of 0 to 100%, is multiplied with the
drive torque limiter value (A10-3, A11-2), and the limiter value
is reduced. This function is valid when the drive limiter
changeover (LIM1) is turned ON with the sequence input.

Serial driver torque limiter
reduction setting

Serial This is a setting value issued from the host computer with
serial transmission. Setting is possible with the following serial
transmission.

+ Communication interface option (Type: V24-SL0/1/2/3/4)
Serial regenerative torque | * Standard serial transmission *Modbus communication
limiter reduction setting The data is set in the range of 0 to 100%, is multiplied with the
regenerative torque limiter value (A10-4, A10-5, A11-3), and
the limiter value is reduced.

This function is valid when the regenerative limiter changeover
(LIM2) is turned ON with the sequence input.

(1-2) Internal reduction setting

When the double rating speed ratio setting (B13-4) is changed, the torque limiter reduction
pattern will be generated as shown below, and will be multiplied with the drive torque limiter value
(A10-3 or A11-2) and regenerative torque limiter value (A10-4, A10-5, A11-3).

KDBL (%) x NBASE (min~")
100% NFB (min™")

KDBL

KDBL :B13-4

Double rating speed ratio (%)
NFB : Speed detection (min"1)
NBASE : Base speed (min_1)
NDBL : NBASE x KDBL (min™")

Reduction ratio (%)

Speed (min~")
NDBL NBASE NMAX
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(2) Torque limiter setting selection sequence
The relation of the torque limiter setting and changeover sequence is as shown below.

o : Changeover with
100% | When NFB < NDBL O/O sequence input
- ! Y : Changeover with

(. parameter setting

.1
KDBL (%) x NBASE (min~) When NDBL < NFB < NBASE

NFB (min-)
. | When NBASE < NFB KDBL : B13-4
KDBL(%) [ Double rating speed ratio (%)
026 NFB : Speed detection (min'1)
Analog drive torque ® = NBASE : Base speed (min™)

limiter reduction ' o0 NDBL : NBASE x KDBL (min™")
setting (C07-7) S

off CFS —O .=34—l
Serial drive torque —0 &—+¢
limiter reduction —¢$——0 Lim1
setting b4 on

on R & % Q"D N Drive side

ACR drive torque 0 O/O ’ torque
limiter (A11-2) 0/0 o limiter
ASR drive torque off

limiter (A10-3)

Fig. 5-9-4-a Drive torque limiter setting selection

(o]
: Changeover with
100% I When NFB < NDBL o sequence input
L4 : Changeover with
.1 ,'/. parameter setting
KDBL (%)XNBASE (min—) When NDBL < NFB < NBASE
NFB (min-")
When NBASE < NFB
KDBL (%) |
Analog regenerative torque C02-6 _
limiter . o o
reduction setting
C07-8 =
(©07:9) CFS ¢ e
off — =3 4
Serial regenerative torque ® o—
limiter —e——O
on
reduction setting
»o9— 0 o LIM2 ;
Emergency stop regenerative ono EMS 4 ggg‘igﬁ;ﬁg\/e
torque limiter (A10-5) on Poll limiter
ACR regenerative torque limiter 5 ACR off
(A11-3)
ASR regenerative torque limiter
(A10-4) off off

Fig. 5-9-4-b Regenerative torque limiter setting selection
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5-9-5 Torque ratio 1 setting
(1) Torque ratio 1 setting selection

The following two types of torque ratio 1 setting inputs can be used.
One of the two types of inputs can be selected by setting a parameter or with the sequence input.

. Settmq Setting data Explanation
input point

This is a setting value issued from the host computer
Serial Torque ratio 1 setting with serial transmission.

Setting is possible with the Communication interface
option (Type: V24-SL0/1/2/3/4).

Panel torque ratio 1

Panel . This is a setting value issued from the parameter (B13-1).
setting

(2) Torque ratio 1 setting selection sequence

The relation of the torque ratio 1 setting and changeover sequence is as shown below.

z/o : Changeover with sequence input

°
(o : Changeover with parameter setting

Option

Serial torque ratio Mounted C02-3
1 setting *CFs o0 o » Torque ratio 1 setting
:‘\‘n%tunted Lon F LCL —_— =
1.000 off * 1
off
on

Panel torque ratio 1
setting (B13-1)

Fig. 5-9-5 Torque ratio 1 setting selection
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5-9-6 Torque ratio 2, torque bias 2 setting
(1) Torque ratio 2 setting selection

The following two types of torque ratio 2 setting inputs can be used.
One of the two types of inputs can be selected by setting a parameter or with the sequence input.

. Settmq Setting data Explanation
input point
This is a setting value issued from the host computer
Serial Torque ratio 2 settin with serial transmission.
q 9 Setting is possible with the Communication interface
option (Type: V24-SL0/1/2/3/4).
Panel SP:tr:itra]Igtorque ratio 2 This is a setting value issued from the parameter (B13-3).

(2) Torque ratio 2 setting selection sequence
The relation of the torque ratio 2 setting and changeover sequence is as shown below.

o
O/o : Changeover with sequence input

:/. : Changeover with parameter setting

Option

Mounted

Serial torque ratio C02-5_
2 setting ;-2 » lorque ratio 2
L CFS LcL - setting
0 on « — o 06— ¢
0 —_—=

off
on
Panel torque ratio 2 ‘ : TRQB2

setting (B13-3) Y

/
on
Serial torque setting =® 0

Torque bias 2

0 0/0_> setting

off

Fig. 5-9-6 Torque ratio 2 setting selection
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5-9-7 Machine time constant setting
(1) Machine time constant setting

The following three types of machine time constant setting inputs can be used.
One of the three types of inputs can be selected by setting a parameter or with the sequence input.

. Settmg Setting data Explanation
input point
This is a setting value issued from the host computer
Serial Machine time constant W|th-ser_|al tran§m|ss!on. e
Setting is possible with the Communication interface
option (Type: V24-SL0/1/2/3/4).
S::;Iar:taf:]me time This is a setting value issued from the parameter (A10-1).
Panel bane] hre g
C::;ar:tafzme ime This is a setting value issued from the parameter (B15-0).

(2) Machine time constant setting and changeover sequence
The relation of the machine time constant setting and changeover sequence is as shown below.

z/o : Changeover with sequence input

:/. : Changeover with parameter setting

Option

. . . Mounted
Serial machine time

ant seft coz8 _
constant setting . ® 62 o » Machine time
LCFS LCL =3 constant setting
on off —® ——1
=4
off ® @
MCH on
Panel machine time off

constant 1 setting ——
(A10-1) ~O

on
Panel machine time

constant 2 setting
(B15-0)

Fig. 5-9-7 Machine time constant setting selection
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5-9-8 ASR response setting

(1) ASR response setting selection

The following two types of ASR response setting inputs can be used.
One of the two types of inputs can be selected by setting a parameter or with the sequence input.

. Settmq Setting data Explanation
input point
This is a setting value issued from the host computer
Serial ASR response settin with serial transmission.
P 9 Setting is possible with the Communication interface
option (Type: V24-SL0/1/2/3/4).
Panel sP:tr’:iﬁlgASR response This is a setting value issued from the parameter (A10-0).

(2) ASRresponse setting and changeover sequence
The relation of the ASR response setting and changeover sequence is as shown below.

(o] : Changeover with sequence
O/O input
. [ J . .
Option : Changeover with parameter
,./. setting
Serial ASR response Mounted
setting Co27 _ ASR
_ ° e X response
CFS LCL _ setting
on off o 06—
°* o—

Panel ASR response
setting (A10-0) o

Fig. 5-9-8 ASR response setting selection
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Chapter 6 Control Functions and Parameter Settings

6-1

VT240S.
The symbols shown at the right of the list show the application of each parameter as shown below.

Monitor parameters
The monitor mode sequentially displays the frequency, power supply, etc., parameters recognized by the

V/f :Indicates parameters that apply for V/f control (constant torque, variable torque) (C30-0: fO = 1).
VEC : Indicates parameters that apply for IM speed sensor-less vector control and IM speed vector
control with sensor (C30-0: fO = 2, 3).
PM : Indicates parameters that apply for control mode with PM motor sensor (C30-0: fO = 4).
Monitor parameters list
Applicati
No. Parameter Unit Remarks pplication
vif | VEC | PM
D00 - Output frequency monitor
0 |Output frequency in Hz Hz =~ = will display when the gate is closed.
=~ displays while the DC brake is in action. o O o]
1 | Output frequency in % % =4 ¢ is displayed during pick up.
2 | Motor speed in min™ min~' | The forward run direction is displayed with the + polarity, and
the reverse run direction with the — polarity. (This is displayed ©) ©)
3 | Motor speed in % % even when stopped.)
When V/f control operation (C30-0: fO = 1) or auxiliary drive
operation is selected, a value obtained by multiplying D00-0:
output frequency with the random scale display coefficient:
Outout fi /mot C14-2 will be displayed.
4 u pg reguency To or When IM vector control or PM motor control (C30-0: fO = 2 to o o o
ZPeT random scale 4) is selected, a value obtained by multiplying DO0-2: motor
Ispiay speed with the random scale display coefficient, C14-2 will be
displayed.
If the value exceeds the range of -99999 to 99999, }1E -
will be displayed.
This displays the detected rotation speed for V/f or sensorless
5 | Motor rotation speed % vector control in the case where the unit is equipped with a ©) ©) ©)
speed detection option.
D01 - Frequency setting monitor
0 |Set frequency in Hz Hz | The currently selected frequency setting value is displayed. ©)
1 | Set frequency in % % The max. frequency is displayed as 100%. o
. The set speed at ASR input point is displayed.
2 SRa:;Z function output min™" | The forward run direction is displayed with the + polarity, and ©) ©)
P the reverse run direction with the — polarity.
Ramp function inout The set speed at the ramp function’s input point is displayed.
3 s eerc)i P min™" | The forward run direction is displayed with the + polarity, and ©) ©)
P the reverse run direction with the — polarity.
When V/f control operation (C30-0: fO = 1) or auxiliary drive
operation is selected, a value obtained by multiplying D01-0:
setting frequency with the random scale display coefficient:
. C14-2 will be displayed.
4 /Sr::r:‘refcilt:]irt}g)r/]/lir:]pltttspeed When IM vector control or PM motor control (C30-0: fO = 2 to o o o
P .p 4) is selected, a value obtained by multiplying D01-3: input
Random scale display speed with the random scale display coefficient, C14-2 will be
displayed.
If the value exceeds the range of -99999 to 99999, }1E -
will be displayed.
D02 — Current monitor
0 | Output current (Amps) A == = will display when the gate is closed. O O O
1 | Output current (%) % The motor rated current is displayed as 100%. ©) ©) ©)
2 | Overload (OLT-1) monitor % OL-1 functions when this value reaches 100%. ©) ©) ©)
3 Motor overload (OL-3) % The OL-3 operates when at 100%. e} o} e}
monitor
4 | Heatsink temperature oc cl:))rerpr)]ir:gmg on the capacity, OHT.1 functions at 95°C or 120°C o o o
The torque current detection value is displayed using the
5 | Torgue current detection o motor rated current as 100%. The forward run direction torque o o
q ° is displayed with the + polarity, and the reverse run direction
torque with the — polarity.
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Monitor parameters list

No. Parameter Unit Remarks Application
Vi | VEC | PM
D02 — Current monitor
The excitation current’s detection value is displayed using the
6 Excitation current o motor rated current as 100%. o o
detection ° With the PM motor control, the demagnetizing current is
indicated with — polarity.
, U phase output current A o= owill display.when the gate is cl9sed: . 5 ° °
amps The correct value is not displayed during pick-up or during
automatic tuning.
. V phase output current A ol & owil displaylwhen the gate is cl9sed: . o o o
amps The correct value is not displayed during pick-up or during
automatic tuning.
== = will display when the gate is closed.
W phase output current =
9 am‘:)s P A The correct value is not displayed during pick-up or during ) ) )
automatic tuning.
D03 - Voltage monitor
0 | DC voltage \% Displays the voltage of the DC link circuit in the main circuit. o (©) (©)
Displays output voltage command. The display may differ from
1 Output voltage \% the actual output voltage. It depends on the power supply o o o
(command) P :
voltage. o= = will display when the gate is closed.
i i ) =2 will di
2 | output power KW Displays .the inverter’s output power. == = will display when o o o
the gate is closed.
3 | Carrier frequency kHz [ The current carrier frequency is displayed. o (©) (©)
D04 - Sequence status
S tatus-Input 1
0-3 toezuence status-Inpu The ON/OFF state of the internal sequence data will display. ) ) )
The correspondence of each LED segment and signal is
47 tSe‘?uence status-Output 1 shown in the next page. o o o
(o}
D05 — Minor fault monitor
The internal minor fault status will display.
0 | Minor fault failure monitor The correspondence of each LED segment and signal is ©) O ©)
shown in the next page.
1 | ASIC breakdown monitor The internal ASIC fault status is displayed. ©) ©) ©)
D06 — Pattern run monitor
0 | Step No. monitor The current step No. will display. ©) (©) (©)
1 | Remaining time monitor S The remaining time of current step will display ©) ©) ©)
D07 — Pump operation status monitor
Pump operation status This indicates the ON/OFF status of the pump.
0 b op The correspondence of the LED segments and signals is o
monitor
shown below.
1 Current inverter drive This displays the number of the pump currently driven by the o
pump No. monitor inverter.
2 Next. ON pump No. 0 is displayed when all pumps are ON. ©)
monitor
3 Next. OFF pump No. 0 is displayed when all pumps are OFF. ©)
monitor
4 | Elapsed time The main pump's operation time is displayed. o
D08 —Analog input random scale display
Al1 input scale display Value to which coefficient set at C14-9 displays for Al1 input.
0 | (max. frequency/speed [OVER] displays if the coefficient exceeds the —99999. to o ©) o)
reference) 99999. range.
Al2 input scale display Value to which coefficient set at C14-A displays for Al2 input.
1 | (max. frequency/speed [OVER] displays if the coefficient exceeds the —99999. to o o o
reference) 99999. range.
Al3 input scale display Value to which coefficient set at C14-B displays for Al3 input.
2 | (max. frequency/speed [OVER] displays if the coefficient exceeds the —99999. to o o o
reference) 99999. range.
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AFS2
AFS3

AFS1

CPASS
IPASS
|_|— CSEL

PROG
CFS

_IJ

BRAKE

EXC
JOG

Sequence input (D04-0)

TRQB1 DEDB
TRQB2 DROOP
RFO
_|_| I

LIM2 |— PRST
LIM1 PIDEN
PCTL AUXSWO
AUXSW1

Sequence input (D04-2)

mﬁﬂfﬁm
EREINE
ll . ll

IDET —IJ RUN
FLT
LCL
RDY2 RDY1

Sequence output (D04-4)

PICK

AUXDV
IVLM
BDW

|
1.
BU:)DW_||:UP J/\ |\L I—L S0

Sequence input (D04-1)

Tﬂ Wrr
TR
L.

iy [

MBRK_ans

OCLLV1

Sequence input (D04-3)

Doff
RDELAY MBRK
DVER
ULMT

mz;I J J LL L.

ALM

Sequence output (D04-5)
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1 W - ﬂ W

PLC8 —I—I I—I— PLCA1 MP08 —IJ I—I— MPO1
PLC7 PLC2 MPO7 MP02
PLC6 PLCB MP06 MPO3

PLC5 PLC4 MPO5 MPO04

Sequence output (D04-6) Sequence output (D04-7)

_I_|_l' 'ﬁr

Al2 current input 3mA or Iess Speed position detection error
Al1 current input 3mA or Iess Reducing carrier frequency

Pump control lower limit
Pump control upper I|m|t

Overload error (50% or more)
Speed deviation error

Monitor fault (D05-0)

ﬂ ﬂ W rr

CPUWDT S'Q“a|—IJ I—I— Overcurrent detection
Disconnection between Ground fault detection

parallel PCB
Overheat

Fuse blown

Overvoltage detection
Power module error

ASIC error displays (D05-1)



6. Control Functions and Parameter Settings

ﬂ ﬂ W I

PSO8 (Pump 8) —I I—l— PSO1 (Pump 1)
PSO7 (Pump 7) PSO2 (Pump 2)
PS03 (Pump 3)

PSO5 (Pump 5) PS04 (Pump 4)

Pump operation status monitor (D07-0)

Upper line:

[] [] ' ' ' ' ' ' ' ' Indication of steps required
for tuning.

[] []o' 'o' '.' '.' '. Lower line:

Indication of completed steps.

Automatic tuning progress state (D22-0)

. . .
CC-Link interface _I I— Relay interface
10 link 1l metal mterface Parallel interface
Profibus interface
Device Net interface CANopen interface

Option P.C.B. monitor (D30-1)
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Monitor parameters list

No. Parameter Unit Remarks Application
vii | VEC | PMm
D10- Built-in PLC monitor
0 |Built-in PLC display 1 T_he contents of address 36 for the built-in PLC memory are o o o
displayed.
1 | Built-in PLC display 2 T_he contents of address 37 for the built-in PLC memory are o o o
displayed.
2 | Built-in PLC display 3 T_he contents of address 38 for the built-in PLC memory are o o o
displayed.
3 | Built-in PLC display 4 T_he contents of address 39 for the built-in PLC memory are o o o
displayed.
D11 - Torque setting monitor
0 Torque setting input % The currently selected torque setting of the current control o o
monitor ° input points is selected.
1 Analog torque setting % The setting value input from the analog torque setting is o o
monitor ° | displayed.
5 Serial communication % The setting value input from the serial communication torque o o
torque setting monitor ° setting is displayed.
3 (S)eaﬁ:%t'g%gﬁgfl torque % The torque set with the operation panel (B13-0) is displayed. ©) ©)
4 | ASR output monitor % The ASR output is displayed. o o
Torque setting monitor The forward run direction torque is displayed with the +
5 (aftgr torque I?miter) % polarity, and the reverse run direction torque with the — o O
a polarity.
D12 - Slip
0 | Slip monitor % The slip is displayed as a percentage in respect to the base o
speed.
D13 — STP run monitor
0 [STP step No. monitor = - = displays during stoppage. )
1 STP remaining pattern min Displays the time remaining until the end of the current o
time monitor pattern.
2 | STP No. monitor Displays the currently selected STP. ©)
3 fsrgguzxec;ar%%ﬁﬁg:dle Hz Displays the average frequency for each spindle. ©)
Displays the current Hank count. The display is limited at a
4 | STP hank count monitor maximum of 6553.5. This is cleared to zero when the power is o
turned OFF.
. Displays the operation time until now. The display is limited at
5 tSI;Z ;?La::it%a;tter operating min | a maximum of 65535. This is cleared to zero when the power o
is turned OFF.
D14 — Automatic torque bias
0 Automatic torque bias % Displays the currently set torque bias value at the o o
setting ° analog/digital auto torque bias setting.
D15 - Electric angle monitor
The Z-phase electric angle is displayed.
0 |Z-phase electric angle ° Use this to adjust the Z-phase when using magnetic pole ©)
position estimation.
D16 — Magnetic pole position estimation monitor
Charactlenstlcs amqunt for o The characteristics amount in the estimation results is
0 | magnetic pole position % displaved o
estimation 1 played.
Charact_erlstlcs am_o_unt for o The characteristics amount in the estimation results is
1 | magnetic pole position % disolaved (@]
estimation 2 played.
9 Magnetic pole position % The current measured for the N pole phase in the estimation o
estimation current ° results is displayed.
3 Magnetic pole position ° The error of the phase angles in the magnetic pole position o
estimation error estimate is displayed.
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Monitor parameters list

Applicati
No. Parameter Unit Remarks bplication
vii [ vec | pm
D20 - Extended monitor
0 | Fault history monitor The fault history reference mode will display when is o o o
pressed.
] Minor failure past record The minor fault history reference mode will display when o o o
indication is pressed.
5 Parameter A, B and C The mode for referring to and changing parameters that differ o o o
modification list entry from the default value will display is pressed.
The sequence input reference mode will display when
3 Squence ifnpuLt dlijsplay | is pressed. o o o
(dedicated for LCD panel) This parameter does not appear when the LED panel is
connected.
The sequence output reference mode will display when
4 | Sequence output display is pressed. o o o
(dedicated for LCD panel) This parameter does not appear when the LED panel is
connected.
D21 - Maintenance monitor
Cumulative conductivity The cumulative power ON time after product shipment will be
0 |, h. : o o o
time counted and displayed.
1 | cumulative run time h. The cumulatlvg run time after product shipment will be o o o
counted and displayed.
2 [ CPU version Display for maker control. ©) ©) ©)
3 | ROM version Display for maker control. ©) ©) ©)
D22 - Automatic tuning
Automatic tuning The progression state of automa'tlc tuning is dlsplayed. .
0 : : The correspondence of the LED's segments and signals is ) ¢
progression display . . g
shown in the previous section.
D30 - Hardware monitor
0 |Inverter type This indicates the inverter type. ©) ©) ©)
1 | Option PCB Displays the mounteq optlor_1 PCB. The correspc_)ndence of the o o o
LED segments and signals is shown in the previous page.
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6-2 Block-A parameters

The parameters used most frequently have been grouped in Block-A.

VIf
VEC :

PM

control with sensor (C30-0: fO = 2, 3).

: Indicates parameters that apply for control mode with PM motor sensor (C30-0: fO = 4).

RWE : Displays the parameters that can be changed during operation.
Reference page: The number of the page providing detailed explanations is indicated.

Block-A parameters list

: Indicates parameters that apply for V/f control (constant torque, variable torque) (C30-0: f0 = 1).
Indicates parameters that apply for IM speed sensor-less vector control and IM speed vector

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) vif [vec] pm Rwe| page
A00 - Frequency setting
. 10.00 | This is the frequency set from the
0 | Local frequency setting 0.10 Mf?:, (Hz) | operation panel. O O | 6-86
1 [ Jogging frequency 0.10 | quency ?Hoz(; This is the frequency setting for jogging. (@) O | 6-86
. 300. | This is the speed set from the operation
e O|O|O] 6-
2 | Local speed setting Max. Max. | (min”) | panel. 6-86
. speed | speed 100 . . o
3 [Jogging speed (min"1j This is the speed setting for jogging 0]10|0O| 6-86
A01 — Acceleration/deceleration time
0 | Acceleration time — 1 0.1 | 6000.0 | 190 |The value can be displayed inunits of 0.1 | 51 o |0 |0 | 686
(s) |or 10 times as set on B10-5.
L 20.0 | The time to reach the max. frequency or
1 | Deceleration time — 1 0.1 | 6000.0 (s) | max. speed from O is set. O|0|0O|O| 6-86
A02 — Torque boost
o |Manual torque boost 1. 2. 2. |1: Disable = 2: Enable o 6-87
selection
1 |Automatic torque boost 1. 2. 1. [1: Disable = 2: Enable o 6-87
selection
Manual torque boost Inverter | Set the boost voltage at OHz.
2 . q 0.00 20.00 rating | This is automatically adjusted by the (@) O | 6-89
setting o ) -
(%) | automatic tuning.
Square reduction torque 0.00 | Set the reduced voltage at Base
3 setting 0.00 | 25.00 (%) |frequency/2. o ©| 689
. Set how much to compensate the voltage
4 | R1 drop compensation 0.0 | 1000 | 1990 | G4r0p caused by R1 measured with o ol 689
gain (%) ! )
automatic tuning.
0.00 Set the motor’s rated slip.
5 | Slip compensation gain 0.00 20.00 ('0/) This is automatically adjusted by the O O | 6-90
°) | automatic tuning.
This is automatically adjusted by the
Maximum torque boost 0.00 [automatic tuning. The optimum boost
6 gain 0.00 50.00 (%) [amount for outputting the maximum torque © 6-90
is set.
A03 - DC Brake
| This is automatically adjusted by the
. nver_ter automatic tuning. When setting manually
0 | DC braking voltage 0.01 20.00 rat(|°r/19) monitor the output voltage and change the © ©| 6-8
°) | setting in increments of 1% or less.
1 | DC braking time 00| 200 2('3(; Set the time to apply the DC brakes. olo|ol|o] 686
50 This is used instead of the DC brake
2 | DC braking current 0. 150. (%j voltage in the vector mode and PM mode. O|O|O| 6-86

This is not adjusted with automatic tuning.
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Block-A parameters list

No. Parameter Min. Max. Defa_ult Function Application Ref.
(Unit) vif [vec] pm Rwe| page
A04 — Custom parameters
0 | Custom parameters — 0 O(O|O|0O] 6-90
1 | Custom parameters —1 O(O|O|O]| 6-90
2 | Custom parameters — 2 Set the parameter Nos. to be displayedin O[O [O [ O | 6-90
3 | Custom parameters — 3 tcr;;sob(lg;k in O|0|0|0O] 690
4 |Custom parameters —4 This block displays when the above O|0|0|O]| 6-9
5 [ Custom parameters —5 settings are not made. olo|lo|o] 6-90
6 | Custom parameters — 6 O|O0|O]|O| 6-90
7 | Custom parameters —7 010|010 6-90
A05 — Parameter B and C indicatory skip
Parameter B and C - o~ oL
0 extended setting 1. 2. 2. |=1: Display, =2:Skip O|O0|O]|O| 6-90
Parameter B and C - o~ oL
1 software option function 1. 2. 2. |=1: Display, =2:Skip O|O0|O]|O| 6-90
Parameter B and C
2 | hardware option 1. 2. 2. |=1: Display, =2: Skip O|O0|O]|O| 6-90
function
A10 — ASR control constant 1
0 | ASR response 10 3000 10.0 [ The required ASR response radian ololo]| 690
P : : (rad/s) |frequency is set. -
L The time to accelerate the motor and
1 éfnit;n;c—hl?e time 10. | 20000. 1(2103(; load’s torque inertia to the base speed at O[O ]|O| 6-91
the rated torque is set.
ASR integral time 100 The compensation coefficient applied on
2 | constant compensation 20. 500. ("/j the integral time constant of the speed 0|00 6-91
coefficient /| regulator (ASR) is set.
. - 100.0
. . 0|10 |0O| 6-
3 | ASR drive torque limiter 0.1 300.0 (%) [The limit values for the ASR drive side and 6-91
i regenerative side are set.
4 ASR regeneratlve 01 300.0 10(()).0 g ololo| 691
torque limiter (%)
ASR emergency stop 100.0 The ASR regenerative side limit value
5 [regenerative torque 0.1 300.0 (o/') applied during the emergency stop mode is 0|00 6-91
limiter ) | set.
A11 - ACR control constant
The ACR gain and time constant are set.
1000. | This will affect the current response. If the :
0 | ACR response 100. | 6000. (rad/s) | gain is too low or too high, the current will © O 691
become unstable, and the over current
protection will function.
) 20.0 | Normally adjust the response between 500
1 | ACR time constant 0.1 300.0 (ms) |and 1000, and the time constant between © O | 691
5 and 20ms.
. - 100.0
2 |ACR | A . 0|10 |0O]| 6-
CR drive torque limiter 0 300.0 (%) | The ACR drive side and regenerative side 6-91
i limit values are set.
3 ACR regeperatlve 0.1 300.0 10(3.0 ololo]| e-91
torque limiter (%)
A20 — ACR control constant (PM)
The ACR gain and time constant are set.
0 | ACR response (PM) 100 6000 1500. | This will affect the current response. If the olo| 691
P : “ | (radls) |gain is too low or too high, the current will
become unstable, and the over current
protection will function.
) 10.0 | Normally adjust the response between 500
1 | ACR time constant (PM) 011 30001 1) |and 2000, and the time constant between O 10| 691
5 and 20ms.
This is the cushion setting to prevent
d axis current command 2.0 |instability caused by overshooting, etc.
2 S 0.1 100.0 ’ ’ O |0 6-91
cushion time (PM) (ms/I1) [ when the current command changes 69
suddenly.
Set at how many ms to change the current
g axis current command 2.0 | command value equivalent to the motor
3 cushion time (PM) 0.1 100.0 (ms/I1) |rated current. O 0| 691
Normally, a value 5ms or more is set.

6-9
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6-3

Block-B parameters

The Block-B parameters are divided into the basic functions, extended functions and software option
functions.

V/f  : Indicates parameters that apply for V/f control (constant torque, variable torque) (C30-0: f0 = 1).
VEC : Indicates parameters that apply for IM speed sensor-less vector control and IM speed vector

control with sensor (C30-0: fO = 2, 3).

PM : Indicates parameters that apply for control mode with PM motor sensor (C30-0: fO = 4).
RWE : Displays the parameters that can be changed during operation.
Reference page: The number of the page providing detailed explanations is indicated.

Block-B parameters list

No. Parameter Min. Max. Defa_ult Function Application | Ref.
(Unit) vii [vec] pm Rwe| page
B00 - Output rating (V/f control)
Rated input voltage Select the rated input voltage from the }
0 setting (V/f control) 1. £ 7. following table. © 6-92
Small size (Note 1) Large size (Note 2)
200V 400V 200V 400V
Value system | system Value system | system
When this data is changed, 1 200V 380V 1 200V 380V
the output voltage data will 2 200V | 4o0v 2 200V | 400V
be changed to the same 3 220V 415V 3 220V 415V
value. 4 220V 440V 4 220V 440V
5 230V 460V 5 230V 460V
6 240V 480V 6 240V 480V
7 230V 400V 7 230V 400V
Max./base frequency .
1 | simple setting 0. 0 1. Selec_t th(_e output frequency rating from the o 6-92
combination below.
(V/f control)
Value | Ftrq [HZz] | Fmax [Hz] Value | Ftrq[Hz] | Fmax [Hz]
0 Free setting on B00-4 and 5 50 100
B00-5 6 60 70
1 50 50 7 60 80
2 60 60 8 60 90
3 50 60 9 60 120
4 50 75
Motor rated output Inverter The motor rated output at the base
2 0.10 | 750.00 rating . (@) 6-92
(V/f control) (kW) frequency is set.
DC-AVR does not operate when set to 39.
The input voltage equals the output voltage at
the base frequency.
230 DC-AVR operates so that the set voltage is
" | attained at the base frequency when not set
Motor rated voltage or
3 (V/f control) 39. 480. 400 to 39. (@) 6-93
V. When the rated input voltage setting (B00-0)
V) is changed, this data is also changed to the
rated input voltage value.
This cannot be set above the rated input
voltage.
4 Max. frequency (Fmax) [ Fbase FE’?Z? 50.00 o 6-93
(V/f control) or 3.00 | 44000 (Hz) | When "B00-1" is a value other than 0, this
F 71 F - will be rewritten with the data set in the
Base frequency (Fbase) | ox max 1 50.00 |simple setting.
5 or or (@) 6-93
(VI/f control) 100 | 440.00 (Hz)
Motor rated current Inverter Inverter Inverter | This is the reference value for the
6 rating . rating |overcurrent limit, OLT, current % display, @) 6-93
(VIf control) rating b
x 0.3 (A) |analog input and output.

Note 1) Small size: OP7L to 045L, OP7H to 055H
Note 2) Large size: 055L to 090L, 075H to 475H
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Block-B parameters list

No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) VIf |VEC| PM [RWE| page
B00 - Output rating (V/f control)
The noise can be lowered by changing the
PWM carrier frequency and control
method, and changing the sound of the
magnetic noise generated from the motor.
. This can be changed while running.
7 | Carrier frequency 10| 210| 17.0| 1.0to 15.0: Monotone sound method o o| 6-04
(Small size) (V/f control) (Carrier frequency: 1.0 to 15.0kHz)
15.1 to 18.0: Soft sound method 1
(Basic carrier frequency: 2.1 to 5.0kHz)
18.1 to 21.0: Soft sound method 2
(Basic carrier frequency: 2.1 to 5.0kHz)
1.0 to 8.0: Monotone sound method
(Carrier frequency: 1.0 to 8.0kHz)
Carrier frequency 8.1 to 11.0: Soft sound method 1
7 (Large size) (V/f control) 1.0 14.0 10.0 (Basic carrier frequency: 2.1 to 5.0kHz) o O] 694
11.1 to 14.0: Soft sound method 2
(Basic carrier frequency: 2.1 to 5.0kHz)
B01 - Output rating (Vector control)
0 Ratf::d input voltage 1 7 7 Selec? the rated input voltage from the olo 6-92
setting (Vector control) following table.
Small size (Note 1) Large size (Note 2)
200V 400V 200V 400V
Value system | system Value system | system
When this data is changed, 1 200V 380V 1 200V 380V
the output voltage data will 2 200V 400V 2 200V 400V
be changed to the same 3 220V 415V 3 220V 415V
value. 4 220V 440V 4 220V 440V
5 230V 460V 5 230V 460V
6 240V 480V 6 240V 480V
7 230V 400V 7 230V 400V
Motor rated output Inverter The motor’s rated output at the base speed
1 P 0.10 | 750.00 | rating |. P P olo 6-92
(Vector control) is set.
(Kw)
9 No. of motor poles 9 32. 4 Set the number of poles indicated on the olo 6-92
(Vector control) motor nameplate.
DC-AVR functions to attain the set voltage
230. | at the base frequency.
Motor rated voltage or | If the rated input voltage setting (B01-0) is
3 (Vector control) 40. 480. 400. [changed, this value is also changed to the o0 688
(V) | rated input voltage value. This cannot be
set higher than the rated input voltage.
The max. motor speed is set. Set a value
that is 4-times or less of the base speed.
In the case of PM motor control, set a
Max. speed (Nmax) 1800. | value 1.5 times or less of the base speed.
4 (Vector control) 150. 9999. (min'1) The maximum value is determined by the ©10 6-93
number of motor poles. The speed is
limited where the synchronous frequency is
180Hz (210Hz at PM motor control).
The motor base speed is set. When higher
5 Base speed (Nbase) 150. Max. 1809' than this speed, the flux control during Oo|0 6-93
(Vector control) speed | (min™) )
vector control will be weakened.
Motor rated current Inverter Inverter Inver?ter The motor current during full load at the
6 rating . rating . O|0 6-93
(Vector control) <03 rating (A) base speed is set.

Note 1) Small size: OP7L to 045L, OP7H to 055H
Note 2) Large size: 055L to 090L, 075H to 475H
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Block-B parameters list

No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) VIf |VEC| PM [RWE| page
B01 - Output rating (Vector control)
The noise can be lowered by changing the
PWM carrier frequency and control
method, and changing the tone of the
magnetic noise generated from the motor.
Carrier frequency This can be changed while running.
7 | (Small size) 1.0 21.0 17.0 1.0 to 15.0: Monotone sound method 6-94
(Vector control) (Carrier frequency: 1.0 to 15.0kHz)
15.1 to 18.0: Soft sound method 1 (Basic
carrier frequency: 2.1 to 5.0kHz)
18.1 to 21.0: Soft sound method 2 (Basic
carrier frequency: 2.1 to 5.0kHz)
1.0 to 8.0: Monotone sound method
ior f (Carrier frequency: 1.0 to 8.0kHz)
Garer requency 1ol 140l 100 | &1to11.0: Soft sound method 1
7 (Varge size) | : : : (Basic carrier frequency: 2.1 to 5.0kHz) 6-94
(Vector control) 11.1 to 14.0: Soft sound method 2
(Basic carrier frequency: 2.1 to 5.0kHz)
8 No. of encoder pulses 30. | 10000 1000. | The number of pulses per rotation of the
(Vector control) ) ’ (P/R) | encoder in use is set.
9 No-load output voltage 20 500 160. [ The motor terminal voltage during no-load
(Vector control) ) ’ (V) | at the base speed is set.
B02 - Motor circuit constant
R1: Inverter
0 | Primary resistance 0.010 | 90999 rating 6-95
R(1IM: Mantissa section) (M) The motor circuit constant is set.
1 P'rimary resistance -3 4 In\;:t:t:r 6-95
(IM: Exponent section 9
R2" 1,000
2 | Secondary resistance 0.010 | 90999 ('m Q) 6-95
(IM : Mantissa section) This combination means below
R2": R2’ = 1.000 x 10° [mQ)]
3 | Secondary resistance -3 4 0. 6-95
(IM: Exponent section)
Lo: 1.000
4 | Leakage inductance 0.100 9.999 (hH) 6-95
(IM: Mantissa section)
Lo:
5 | Leakage inductance -3 4 0. 6-95
(IM: Exponent section)
M 1.000
6 | Excitation inductance 0.100 | 90999 ('mH) 6-95
(IM: Mantissa section)
M’
7 | Excitation inductance -3 4 0. 6-95
(IM: Exponent section)
Rm: 1,000
8 | lIron loss resistance 0.100 | 90999 ) o 6-95
(IM: Mantissa section) (mQ2)
Rm:
9 | Iron loss resistance -3 5 0. 6-95

(IM: Exponent section)
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Block-B parameters list

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
B03 — Motor circuit constant (PM)
R1: PM motor primary 1.000
0 resistance 0.001 9.999 (.mQ) O[O] 6-95
- (Mantissa section) This combination means below
R1: Exomnggor; R1 = 1.000 x 10° [mQ]
1 resistance -1. 4. 0. O|O| 6-95
(Exponent section) <
Ld: PM motor d axis 1,000
2 inductance 0.001 9.999 : O|O| 6-95
. . (mH)
(Mantissa section)
Lg: PM motor q axis . P
. 1.000 This combination means below
3 mduct.ance ‘ 0.001 9.999 (mH) Ld = 1.000 x 10° [mH] O|O| 6-95
(Mantissa section)
Ld, Lg: PM motor
4 inductance -1. 4. 0. 1) O|O| 6-95
(Exponent section)
The torque current (q axis current) element
Rated torque electric 100.0 | required to generate the rated torque at the
5 current (PM) 20.0 200.0 (%/11M) [ base speed is set as a ratio in respect to © 685
the rated current.
B05 - Frequency skip
0 | skip frequency - 1 0.10 | 440.00 ?,'_:Z(; o ol 6-96
. 0.00
1 | Skip band - 1 0.00 10.00 (@) O | 6-96
(Hz)
2 | Skip frequency - 2 0.10 | 440.00 (()I-:z(; The set frequency avoids the jump width, [ O O| 6-96
0.00 during the jump frequency as a center
3 [ Skip band - 2 0.00 10.00 (Hz) point. (@) O | 6-96
. 0.10
4 | Skip frequency - 3 0.10 | 440.00 (Hz) O O | 6-96
. 0.00
5 [ Skip band - 3 0.00 10.00 (Hz) (@) O | 6-96
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Block-B parameters list

No. Parameter Min. Max. [:?Jf:ilt‘)lt Function T?'lw_ll":a_ﬁ?n_sl ::;f'e
vif [VEc| Pm [Rw
B06 — Gearing comparative setting
Analog speed setting-1: | _
0 Coefficient 10.000 10.000 1.000 O|O0[O|O]| 6-97
1 |Analog speed setting-1: -fmax*5 | fmax*5 0.00 | The coefficient and panel bias value for o o
Bias (V/f) or " | (Hz) |sequential ratio operation is set with the 6-97
~440.00 | 440.00 analog speed setting selected with C07-0:
Analog speed setting-1: -Nmax5 Nmax*5 0 Speed setting 1.
2 |Bias or =N OlO|O]| 6-97
(Vector & PM) ogag | 9999 | (MIN)
3 | Analog speed setting-2: | 15 000 | 10,000 | 1.000 olo|ol|o| eor
Coefficient
4 | Analog speed setting-2: -fmax*5 | fmax*5 0.00 | The coefficient and panel bias value for o o
Bias (V/f) o | ssor | (Hz) |Sequential ratio operation is set with the 6-97
~440.00 0.00 analog speed setting selected with C07-1:
Analog speed setting-2: -Nmaxs Nmax*5 0 Speed setting 2.
5 [Bias or =N 0|0 |O| 6-97
(Vector & PM) ooay | 9990, | (MIN)
Analog speed setting-3:
6 | Coefficiont -10.000 | 10.000 | 1.000 o|lo|o|o]| 697
Analog speed setting-3; | “Max5 | fmax’s 0.00 | The coefficient and panel bias value for o o
7 | Bias (V/f) or o | (Hz) | sequential ratio operation is set with the 6-97
~440.00 | 440.00 analog speed setting selected with C07-2:
Analog speed setting-3: 'Nmaxs Nmax*5 0 Speed setting 3.
8 | Bias or N O|O|O]| 6-97
(Vector & PM) _9993 9999, | (Min’)
Serial speed setting:
9 Coefficient -10.000 10.000 1.000 O|O|O|O]| 6-97
. P -fi *5 i *5
A | Serial speed setting: max s e 0.00 | The coefficient and panel bias value for o ol 697
Bias (V/f) 440.00 | 44000 (Hz) | sequential ratio operation are set for when
Nmax* | serial speed setting is valid.
Serial speed setting: 5 | Nmax 0.
B | Bias (Vector & PM) or | ggoor | (min) elele| e
-9999. ’
c | Pulse train inputspeed |16 505 | 10,000 | 1.000 olo|o|o]| 697
setting: Coefficient ) ) )
. -fi *5 fi *5
p |Pulse train input speed max s e 0.00 | The coefficient and panel bias value for o ol 697
setting: Bias (V/f) 44000 | 44000 (Hz) |sequential ratio operation are set for when
Pulse train input speed Nmax* | pulse train input speed setting is valid.
E | setting: Bias S or (min.% olo|o| 697
(Vector & PM) -9999. 9999.
B07 — Upper/Lower limit setting
. . 440.00
0 | Upper limit (V/f, main) -440.00 | 440.00 (Hz) | The upper limit is larger than the lower @) O | 6-98
1 | Lower limit (V/f, main) | -440.00 | 44000 | {0 fimit. o) o| 698
L 7200.
2 [ Upper limit (Vector&PM) | -9999. 9999. (min") | The upper limit is larger than the lower O|0|O| 6-98
3 | Lower limit (Vector&PM) | -9999. |  9999. (7m2|29) limit. olo|o]| 698
B10 — Acceleration/deceleration time setting
The acceleration/deceleration ramp time
Acceleration time - 2 10.0 | valid when the sequence input ramp 2
0 ) 0.1 | 6000.0 O|O|O|[O| 6-98
setting (s) | selection is ON (CSEL=ON) is set.
Set a time between 0 and the max.
frequency or max. speed.
Deceleration time - 2 20.0 | The unit can be changed to x0.1s, x10s
1 setting 0.1 | 6000.0 (s) | with the time unit setting O|0|0|0C| 698
(B10-5).
I The acceleration/deceleration time value
o |Acceleration time for 01 | 60000 5.0 | when the JOG sequence (F JOG,RJOG) |o|o|olo| 698
jogging setting (S) |is valid is set. Set a time between 0 and the
max. frequency or max. speed.
Deceleration time for 5.0 | The unit can be changed to x0.1s, x10s
3 | jogging setting 0.1 /] 6000.0 (s) | with the time unit setting O|0|0|O]| 6-98
(B10-5).
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Block-B parameters list

No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) vif [Vec| pm [Rwe| page
B10 — Acceleration/deceleration time setting
(S.IZ:)h 223;223;;8;'?2% 0.0 Set to 1/2 or less of the ramp time.
4 deceleration time 0.0 5.0 (s) S-shape pattern is possible by setting this 6-99
. parameter.
setting
=1:(Standard) =2:x0.1 =3:x10
) The acceleration/deceleration ramp time
Acceleration and setting unit can be changed by setting an
5 | deceleration cushion 1. 3. 1. | acceleration/deceleration ramp time with a 6-99
time unit setting wider range. This parameter will affect all
acceleration/
deceleration ramp time parameters.
6 S-shape ramp pass 1 3 1 =1: OFF  =2: For program 0 6-99
function setting ) ’ | =3: For RUN-OFF
B11 - Program frequency (speed) settin
Proaram fr N 10.00 Select as follows with SO, S1, S2, S3 and
o | }regram irequency 0.00 | 100.00 | SE. 6-100
(speed) - 0 setting (%) i
(1) For binary mode (B11-8=1)
Sequence command Selected
Program frequency 10.00 SE | s3 | s2 [ s1 | so | frequency
1 i 0.00 | 100.00 6-100
(speed) - 1 setting (%) OFF | OFF [ OFF | B11-0
OFF | OFF [ ON B11-1
OFF | ON | OFF | B11-2
Program frequency 10.00 . OFF [NONNINONS| B11-3
2 (speed) -2 Setting 0.00 100.00 (%) ON | OFF | OFF B11-4 6-100
ON | OFF [ ON B11-5
ON [ ON | oFF [ B11-6
ON [ OoN [ ON B11-7
Program frequency 10.00 | *. SE and S3 are not used.
3 f 0.00 | 100.00 6-100
(speed) - 3 setting (%) | (2) For direct select mode (B11-8=2)
Sequence command Selected
SE | s3 [ s2 [ s1 [ so | frequency
4 Program frequency 000 | 100.00 10.00 OFF | OFF [ OFF | OFF | OFF PJSE‘;?
(speed) - 4 setting ' ’ (%) OFF | OFF [ oFf | oFfF | ON B11-0 6-100
OFF | OFF | oFF [TON"| oFF [ B11-1
OFF [ OFF [ [ON'| OFF [oFF [ B11-2
OFF | ON | oFF | oFF [oFF [ B11-3
Program frequency 10.00 oN | oFr | oFf | oFr | o | Previous
5 (speed) - 5 setting 0.00 | 100.00 (%) values 6-100
ON | OFF | OFF | OFF | ON B11-4
ON | oFF [ oFF [[ON'| OFF [ B11-5
ON | oFF [[ON'| OFF [ OFF [ B11-6
Program frequency 10.00 | [[ON'] ON'| OFF | OFF | OFF | B117
6 (speed) - 6 setting 0.00 | 100.00 (%) | When SO0 to S3 are all OFF, or when two or more 6-100
are set between S0 and S3, the previous values
will be held. If there are no previous values
because the power has been turned ON, etc., "0"
P frequency 1000 | MO
rogram .
7 (speed) - 7 setting 0.00 | 100.00 (%) 6-100
Select the program frequency setting
(B11-0 to 7) and program ramp (B41, B42)
8 | Selection mode setting 1. 2. 1. | selection mode. 6-100

= 1: Binary mode
= 2: Direct select mode
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Block-B parameters list

No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) VIf |VEC| PM [RWE| page
B12 — Automatic braking on power failure setting (Main)
Braking on power failure =1: C00-0, 1 compliant, =2: Decelerate
0 enable setting (Main) 1. 2. 1. stop at power failure OO |O[0O|6-101
Power failure .
1 | determination level 65. 90. 800' Sequence output._BPF turns ON when the O|O|O|O|6-101
- ) (%) | DC voltage value is less than this level.
setting (Main)
Deceleration ramp 10.0 [ Motor decelerates from max. frequency
2 time-1 setting (Main) 0.1 6000.0 (s) | value to OHz at the time set here. 0100|0610
Motor decelerates from max. frequency
Deceleration ramp 10.0 | value to OHz at the time set here.
3 time-2 setting (Main) 0.0 | 6000.0 (s) | When 0.0 is set, the motor decelerates at OO 0O 0O |6-101
the deceleration ramp time -1.
Subtraction is not executed when 0.00Hz is
set.
Subtraction frequency 0.00 | If the results of output frequency -
4 setting (Main) 0.00 20.00 (Hz) | subtraction frequency are 0 or less, the 010006101
frequency is O0Hz and the brakes are
applied.
If the output frequency increases above
Max fre- this value, the motor decelerates from the
Subtraction start quency 0.00 | results of output frequency - subtraction
5 frequency setting (Main) 0.00 or (Hz) |frequency. 010006101
999.99 Subtraction is always executed when
999.99 is set.
Switching frequency Max fre- 0.00 [Changeover is not executed between 0.00
6 setting (Main) 0.00 quency (Hz) [and the stopping frequency or less. OO |O[0O|6-101
B13 - Local setting
0.0 This is the torque setting from the operation
0 | Torque setting -300.0 300.0 (0/') panel. O|10|0O|6-102
°/ | Set C02-2 to 3 when using this setting.
This is the torque setting from the operation
1 | Torque ratio 1 setting 0.001 5.000 1.000 | panel. O[O |[O]6-102
Set C02-3 to 3 when using this setting.
0.0 This is the torque setting from the operation
2 | Torque bias 1 setting -300.0 300.0 (0/') panel. O[O |0 |6-102
°) | Set C02-4 to 3 when using this setting.
This is the torque setting from the operation
3 | Torque ratio 2 setting -5.000 5.000 1.000 |panel. O|O|O|6-102
Set C02-5 to 3 when using this setting.
. This sets the torque limiter reduction
4 DO.UbIe rgtmg speed 0.1 100.0 102'0 pattern changeover point. Set as a [OX ©] 6-102
ratio setting (%) .
percentage in respect to the base speed.
0.00 By adjusting this parameter, the
5 [ Drooping setting 0.00 20.00 ('0/) torque-motor speed drooping 0|10 |0O|6-102
°)| characteristics can be achieved.
This sets the ASR gain compensation
value at the max. speed.
By adjusting this parameter, the ASR gain
6 ASR gain compensation 0.0 150.0 10(2.0 can be compensated in the constant power olo|ole103
in constant power range (%) |range.
If ASR hunting occurs in the sensor-less
vector control's constant output range, set
a smaller value.
This sets the ACR gain compensation
. . value at the max. speed.
7 .ACR gain compensation 0.0 150.0 1000'0 By adjusting this parameter, the ACR gain O[O |0 |6-103
in constant power range (%) .
can be compensated in the constant power
range.
Linear torque limit 1 400. | The linear torque limiter for operation of the
8 (at 100% torque) 0. 450. (%) | PM motor in the weak magnetic field range ©|0C|0O]6-103
is set.
Linear torque limit 2 450. | Refer to section 6-9-5 for details.
° (at 100% torque) 0. 450. (%) 0006103
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B14 — ASR dead band setting
0 | ASR dead band setting 0.0 | 100.0 (00/'00) e non-sensifive range of the ASR Input olo|o]e-103
B15 — Machine time constant setting
The time to accelerate the motor and load’s
torque inertia to the base speed at the
Machine time constant 1000. | rated torque is set.
0 setting 2 10. 1 20000. (ms) [ This is valid when the sequence command ©]0]0|6-103
machine time constant changeover is ON
(MCH = ON).
B16 — Automatic torque bias setting
Automatic torque bias A PR .
0 selection 0. 2. 0. [=0: Notused =1: Digital =2: Analog Oo|0 6-104
-100.0 These settings are selected according to
1 | Digital bias setting 0 -150.0 150.0 o\ | the state of sequence input: S5, S6 and S7 Oo|0 6-104
(%)
(C05-0, 1, 2).
2 | Digital bias setting 1 1500 | 1500 | 200 olo| |e-104
: ) (%) S7 | S6 | S5
. } ] 00 0 0 0 | setting0
3 | Digital bias setting 2 -150.0 150.0 (%) 0 0 1 Settingl O|0O 6-104
50.0 0 1 0 | Setting?
4 | Digital bias setting 3 -150.0 150.0 (0/') 0 1 1 | Setting3 Oo|O 6-104
° 1 X X | Settingd
5 | Digital bias setting 4 150.0 | 150.0 10((2/'3 olo| |e-104
Set the bias direction.
6 | Bias direction selection 1. 2. 1. [=1: Clockwise drive direction O|0 6-104
=2: Counterclockwise drive direction
Torque bias start-up 0.00
7 time 0.00 10.00 (sec) O|0O 6-104
8 | Analog bias voltage 0 -100.0 100.0 (?,/'3 Set the input voltage lower limit value. Oo|0 6-104
9 | Analog bias voltage 1 -100.0 100.0 5((2/'3 Set the input voltage at the balance point. OO 6-104
A | Analog bias voltage 2 -100.0 100.0 10(002; Set the input voltage upper limit value. O|0 6-104
. ) -100.0 | Set the bias torque at the input voltage
B [ Output bias torque 0 150.0 150.0 (%) |lower limit value. O|0O 6-104
B17 — V/f middle point setting
V/f middle point Max. 0.00
0 setting-Frequency 1 0.00 frequency (Hz) © 6-105
V/f middle point 0.0
1 setting-Voltage 1 0.0 1 2000 (%) © 6-105
V/f middle point Max. 0.00 | The following rule applies to each
2 | setting-Frequency 2 0-00 | frequency (Hz) | frequency. © 6-105
V/f middie point 00 Fmax>frequency-5>frequency-4>frequency
3 settin -Volga 62 0.0 200.0 (0/') -3>frequency-2>frequency-1>0 @) 6-105
_g g 22! If the setting exceeds this rule, the
4 | V/f middle point 0.00 Max. | 0.00 |excessive frequency will be set to the same | o 6-105
setting-Frequency 3 frequency (H2) | value as the changed setting value.
V/f middle point 0.0 | Set the frequency value to 0.00 when using
5 setting-Voltage 3 0.0 1 2000 (%) |4 points or less. © 6-105
: - Note that there is no need to set 0.00 from
V/f middle point Max. 0.00
6 setting-Frequency 4 0.00 | frequency (Hz) | frequency -1. ) © 6-105
V/f middl int 0.0 If all frequency settings are set to 0.00, the
7 ttr'm Velfom 4 0.0 200.0 0/' voltage at the base frequency will be 100%, | O 6-105
se 'n_g' o age (%) | and the B17-A setting value V/f
g | V/f middle point 0.00 Max. 0.00 | characteristics will be applied at the max. | o 6-105
setting-Frequency 5 ) frequency (Hz) | frequency value.
V/f middle point 0.0
° setting-Voltage 5 0.0 1 2000 (%) © 6-105
V/f middle point 0.0
A setting-Voltage Fmax 0.0 | 2000 (%) © 6-105
g | V/f middle point use 1. 2. 1. | =1: Function invalid =2: Function valid o 6-105
selection
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B18 - Current limit
0 | Drive current fimit 50. | 300. | 125 |Thedefaultvalueis 155. when heavy-duty | | | 5| 0| 6-107
(%) |is set.
1 | pegenerative current 5.| 300 (1/?5 Set to 10% when not using the DBR option. | O | 0 | 0 | 0 | 6-108
The disturbance symptoms which occur if
S the current abnormally vibrates after motor
2 Tgirr(]que stabilization 0.00 4.00 1.00 |operation is suppressed. O|O0[O|O|6-108
9 Increase or decrease by 0.05 units if the
motor vibrates.
3 g:i:ent limit function 0.00 2.00 0.25 | Decrease if current hunting occurs. O[O |O0|O|6-107
4 gC;rnre”t stabilization 000 | 200| 025 o|lo|o|o]e-107
5 g:i:ent stall prevention 0.00 2.50 1.00 | Decrease if current hunting occurs. O[O|O0|O|6-107
Stall prevention time Increase if current hunting occurs.
6 10. 1001. 100. ) . . O[O|0O|O|6-107
constant P control will be applied if 1001 is set.
When sequence input: OCLLV1 is ON, this
. - parameter value is selected for the
7 2Dr|ve current limit level 50. 300. 20(00/'(; overcurrent limit. O|O0|O|O|6-107
°/ [ This function is not applied on the auxiliary
drive.
When sequence input: OCLLV2 is ON, this
. . parameter value is selected for the
g |grve ourrentlimitfevel 50. | 300. 25((2/'(; overcurrent limit. olo|o|o]e-107
°}| This function is not applied on the auxiliary
drive.
B19 — Automatic tuning function
=1: Basic adjustment for V/f Control
=2: Extended adjustment for V/f Control
=3: Basic adjustment for Vector Control
0 Automatic tuning 0 7 0. | =4 Extended adjustment for Vector Control | ~ | 5 | 6-108
selection ’ ’ " | =5: Calculation of no load voltage for
Vector Control
=6: Encoder phase adjustment (PM)
=7: Flux position estimation
Initial rti
crgrj:pgr:ggtc;o:\ogain 100 When the motor with special circuit
1 (Automatic tuning 0. 500. (%5 parameters is applied, the initial condition | O [ O
function) of automatic tuning is set. Change these
— value if auto tuning is completed incorrectly
Initial time constant and try to auto tuning again. Set these
2 | compensation gain 0 500 100. | values to increase or decrease with 50% olo
. . o
(Automatic tuning (%) step.

function)

6-18




6. Control Functions and Parameter Settings

Block-B parameters list

No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) VIf |VEC| PM [RWE| page
B20 - Output rating (Auxiliary drive 0)
Max./base frequency .
0 | simple setting 0. 0 1. Selec_t th(_e output frequency rating from the ololo 6-108
(Auxiliary drive 0) combination below.
Value | Ftrq[Hz] | Fmax [Hz] Value | Ftrq[Hz] | Fmax [Hz]
0 Free setting on B20-4, 5 5 50 100
1 50 50 6 60 70
2 60 60 7 60 80
3 50 60 8 60 90
4 50 75 9 60 120
DC-AVR will not function when 39 is set.
The input voltage is the same as the output
voltage at the base frequency.
230 When a value other than 39 is set, the
" | DC-AVR will function so that the set
1 Rateq outpqt voltage 39. 480. or voltage is attained at the base frequency. O|O|O 6-108
(Auxiliary drive 0) 400. ; A
V) When the rated input voltage setting
(B00-0) is changed, this data is also
changed to the rated input voltage value.
This cannot be set above the rated input
voltage.
Fbase | FBASE
Max. frequency _AUO | _AU0*7 | 50.00
2 | (Fmax_AUO) or or (Hz) o[Oo|0O 6-108
(Auxiliary drive 0) 3.00 | 440.00 When "B20-0" is a value other than 0, this
E : = will be rewritten with the data set in the
Base frequency ASE; 2\183 50.00 simple setting.
3 | (Fbase_AUO0) o | T or (Hz) o[O]|0O 6-108
(Auxiliary drive 0) 100 | 440.00
Motor rated current Inverter Inverter Inverter [ This is the reference value for the
4 (Auxiliary drive 0) rating ratin rating | overcurrent limit, OLT, current % display, o[O]|0O 6-108
y x 0.3 9 (A) [ analog input and output.
Carrier frequency
5 [ (Small size) 1.0 21.0 17.0 O|O|O|O|6-108
E;Aux.llla]rcy drive 0) Refer to BOO-7 for details on the settings.
arrier frequency
5 [ (Large size) 1.0 14.0 10.0 O[O|0O|O|6-108
(Auxiliary drive 0)
Start frequency 1.00 [ Operation starts from this frequency value
6 (Auxiliary drive 0) 0.10 60.00 (Hz) | when the motor starts. ©10]0|0|6-108
Stop frequency 1.00 The DC brakes are applied when the
7 (Auxiliary drive 0) 0.10 60.00 (Hz) I/r;al?jléency value is less than this frequency |O | O[O [ O | 6-108
Upper limit 440.00
- . -440.00 | 440. ofO|O]|O -
8 (Auxiliary drive 0) 0.00 (Hz) | Make sure that the upper limit is greater 6-108
Lower limit 0.10 [than the lower limit.
° (Auxiliary drive 0) 44000 | 440.00 (Hz) 0|0 |0 [O]6-108
B21 - Frequency setting (Auxiliary drive 0)
Local frequency setting Fmax 10.00 | This is the frequency set from the operation
0 | (Auxiliary drive 0) 0101 "Auo | (Hz) |panel. ©|0|0O|0O]6-108
Frequency setting for Frnax 5.00
1 | jogging 0.10 AUO (Hz) This is the frequency setting for jogging. O[O|O0|O|6-108
(Auxiliary drive 0) -
Acceleration time - 1 10.0 | The unit can be changed to x0.1s, x10s
2 . h 0.1 | 6000.0 ’ O[O|O|O|6-108
(Auxiliary drive 0) (s) | with the time unit setting (B10-5).
Deceleration time - 1 20.0 | The time to reach the max. frequency or
3 (Auxiliary drive 0) 0.1 | 6000.0 (s) | max. speed from O is set. 0|0|0|0|6-108
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B21 - Frequency setting (Auxiliary drive 0)
This is the acceleration/deceleration ramp
Acceleration time - 2 10.0 |time setting made valid when the sequence
4 " . 0.1 | 6000.0 o|O -1
(Auxiliary drive 0) (s) | command ramp 2 switch is ON 6-108
(CSEL=ON).
Set a time between 0 and the max.
L frequency or max. speed.
5 | Deceleration time - 2 0.1 | 6000.0 | 299 The unit can be changed to x0.1s, x10s O | O 6-108
(Auxiliary drive 0) (s) |. . : . :
with the time unit setting
(B10-5).
o The acceleration/deceleration ramp time
Acceleration time for 5.0 | value when the JOG sequence (F JOG, R
6 |jogging 0.1 | 6000.0 (s) |JOG) s valid is set. 0|0 6-108
(Auxiliary drive 0) Set a time between 0 and the max.
frequency.
Deceleration time for 2.0 | The unit can be changed to x0.1s, x10s
7 |jogging 0.1 | 6000.0 (.s) with the time unit setting o|0o 6-108
(Auxiliary drive 0) (B10-5).
B22 - Torque boost, DC Brake, DC Brake setting, Overcurrent setting, Overload setting (Auxiliary drive 0)
Manual torque boost Inverter
0 | setting 0.00 20.00 rating | Set the boost voltage at OHz. o]0 6-108
(Auxiliary drive 0) (%)
Square reduction torque
1 | setting 0.00 | 25.00 (00/'(; Set the redliced voltage at Basa olo 6-108
(Auxiliary drive 0) ° quency/e.
DC braking voltage Inverter | When setting manually, monitor the output
2 (Auxilia grive O? 0.01 20.00 | rating [voltage and change the setting in Oo|O 6-108
Y (%) |increments of 1% or less.
DC braking time 2.0 .
3 (Auxiliary drive 0) 0.0 20.0 (s) Set the time to apply the DC brakes. O|O 6-108
Over current limit 125. | The default value is 155. when heavy-duty
4 | (Auxiliary drive 0) 50. 1 3001 o) lis set. oo 6-108
Regenerative current 10. o . .
5 limit (Auxiliary drive 0) 5. 300. (%) Set to 10% when not using the DBR option. | O | O 6-108
Torque stabilization Increase or decrease by 0.05 units if the
6 gain (Auxiliary drive 0) 0.00 4.00 1.00 motor vibrates. o0 Gl
Motor overload When this data is changed, the B22-8, 9
7 | reference 500 | 1050 | 1000 |datais limited to this value. o|o 6-108
o . (%) | Take care when decreasing and then
(Auxiliary drive 0) . . .
increasing this value.
0Hz overload 100.0 .
8 (Auxiliary drive 0) 20.0 105.0 (%) The max. value is the B22-9 value. O[O 6-108
0.7Base freq. overload 100.0 . .
9 (Auxiliary drive 0) 50.0 105.0 (%) The min. value is the B22-8 value. Oo|O 6-108
B23 - Braking on power failure setting (Auxiliary drive 0)
Braking on power
deceleration ramp 10.0 | Set the deceleration time from the
0 time-1 0.1] 6000.0 (s) | maximum frequency value to OHz. o0 6-108
(Auxiliary drive 0)
Braking on power Set the deceleration time from the
deceleration ramp 10.0 [ maximum frequency value to OHz.
1 time-2 0.0 | 6000.0 (s) | Deceleration is performed at deceleration o0 Gl
(Auxiliary drive 0) ramp time-1 when 0.0.
Braking on power No subtraction made when 0.00Hz.
2 | subtraction frequency 0.00 | 2000 | 00 |0Hzand brake engaged when the resultof | | 6-108
. . (Hz) [output frequency — subtraction frequency is
(Auxiliary drive 0) 0
or less.
If the output frequency is higher than this
Braking on power Fmax value, deceleration is performed from the
3 subtraction start 0.00 _AUO 0.00 | result of output frequency — subtraction olo 6-108
frequency or (Hz) [frequency.
(Auxiliary drive 0) 999.99 Subtraction is always performed when
999.9.
Braking on power o
S Fmax 0.00 [ Switching is not performed when 0.00 to
4 | switching frequency 0.00 " AUO (Hz) | stoppage frequency or less. Oo|O 6-108

(Auxiliary drive 0)
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B24 - Output rating (Auxiliary drive 0)
Max./base frequency .
. . Select the output frequency rating from the )
0 smp]g sett|r]g 0. 9. 1. combination below. ©lo|o 6-108
(Auxiliary drive 0)
Value | Ftrq[Hz] | Fmax [HZ] Value | Ftrq[Hz] | Fmax [Hz]
0 Free setting on B24-4, 5 5 50 100
1 50 50 6 60 70
2 60 60 7 60 80
3 50 60 8 60 90
4 50 75 9 60 120
DC-AVR will not function when 39 is set.
The input voltage is the same as the output
voltage at the base frequency.
230 When a value other than 39 is set, the
Rated outout voltage o} DC-AVR will function so that the set
1 d outpu 9 39. 480. voltage is attained at the base frequency. 0|10]|0 6-108
(Auxiliary drive 0) 400. When th : | h
) ent e rated input vo tage §ett|ng
(B00-0) is changed, this data is also
changed to the rated input voltage value.
This cannot be set above the rated input
voltage.
Fbase | FBASE
Max. frequency CAU1 | AUT7 | 50.00
2 | (Fmax_AU1) or or (Hz) O0|0|0 6-108
(Auxiliary drive 0) 300 | 440.00 When "B24-0" is a value other than 0, this
= : = will be rewritten with the data set in the
max max simple setting.
Base frequency _AU1/7 AU 50.00 p l°]
3 [ (Fbase_AU1) or or (Hz) Oo|O|O 6-108
(Auxiliary drive 0) 1.00 | 440.00
Motor rated current Inverter Inverter Inverter [ This is the reference value for the
4 (Auxiliary drive 0) rating ratin rating | overcurrent limit, OLT, current % display, O|0|O 6-108
ry x 0.3 9 (A) | analog input and output.
Carrier frequency
5 | (Small size) 1.0 21.0 17.0 0100 |0]|6-108
Auxili i
( ux.| iary drive 0) Refer to BO0-7 for details on the settings.
Carrier frequency
5 [(Large size) 1.0 14.0 10.0 0100 |0O|6-108
(Auxiliary drive 0)
Start frequency 1.00 | Operation starts from this frequency value
6 (Auxiliary drive 0) 0.10 60.00 (Hz) [when the motor starts. 01010 ]0]|6-108
Stop frequency 1.00 The DC brakes are applied when the
7 (Auxiliary drive 0) 0.10 60.00 (Hz) I‘Iree“?]léency value is less than this frequency [ O[O [ O | O | 6-108
Upper limit 440.00
- . -440.00 . -
® | (Auxiliary drive 0) 440,00 (Hz) | Make sure that the upper limit is greater ©]0|0|0]|6-108
Lower limit 0.10 |than the lower limit
9 | (Auxiliary drive 0) 44000 1 44000 |y o|o|o|0O|6-108
B25 - Frequency setting (Auxiliary drive 1)
Local frequency setting Fmax 10.00 | This is the frequency set from the operation
O | (Auxiliary drive 1) 010 | "AU1 | (Hz) |panel. 0|0]|0|0C 6108
Frequency setting for Fmax 500
1 |jogging 0.10 ) This is the frequency setting for jogging. 0|00 |0O|6-108
- . AU1 (Hz)
(Auxiliary drive 1) =
Acceleration time - 1 10.0 | The unit can be changed to x0.1s, x10s
2 (Auxiliary drive 1) 0.1 6000.0 (s) |with the time unit setting 0|00 |0O|6-108
— (B10-5).
3 | Deceleration time - 1 01 | 60000 20.0 [Set a time between 0 and the max. ololo|o!s-108
(Auxiliary drive 1) (s) |frequency or max. speed.
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B25 - Frequency setting (Auxiliary drive 1)
This is the acceleration/deceleration ramp
Acceleration time - 2 10.0 |time setting made valid when the sequence
4 (Auxiliary drive 1) 0.1 | 6000.0 (s) [ command ramp 2 switch is ON O0|0|O|[O6-108
(CSEL=ON).
Set a time between 0 and the max.
o frequency or max. speed.
5 Decglgrahor} time - 2 0.1 6000.0 20.0 lee unit gan be ‘changed to x0.1s, x10s O|lo|O|0O]|6-108
(Auxiliary drive 1) (s) | with the time unit setting
(B10-5).
Acceleration time for The acceleration/deceleration ramp time
6 |jogging 0.1 | 6000.0 525(; value when the JOG sequence (F JOG,R |0 0|0 | 0O|6-108
(Auxiliary drive 1) JOG) is valid is set.
Set a time between 0 and the max.
frequency.
Deceleration time for o | The unit can be changed to x0.1s, x10s
7 |jogging 0.1 | 6000.0 (s) |Wwith the time unit setting O|0|O[O]|6-108
(Auxiliary drive 1) (B10-5).
B26 — Torque boost, DC Brake, DC Brake setting, Overcurrent setting, Overload setting (Auxiliary drive 1)
Manual torque boost Inverter
0 | setting 0.00 20.00 rating | Set the boost voltage at OHz. O|O0|0O]|O|6-108
(Auxiliary drive 1) (%)
Square reduction torque
1 | setting 0.00 | 2500 | o0 | pe e feiced voltage atBase o|o|o|o|e-108
(Auxiliary drive 1) o) |frequencyrs.
DC braking voltage Inverter | When setting manually, monitor the output
2 raxing \ 9 0.01 20.00 | rating [voltage and change the setting in O|O0|O]|0O|6-108
(Auxiliary drive 1) o h o
(%) |increments of 1% or less.
DC braking time 2.0 .
3 (Auxiliary drive 1) 0.0 20.0 (sec) Set the time to apply the DC brakes. O|O0|0O]|O|6-108
Over current limit 125. | The default value is 155. when heavy-duty
4 | (Auxiliary drive 1) 50.1 3001 ) lis set. 0101006108
Regenerative current 10. o . .
5 limit (Auxiliary drive 1) 5. 300. (%) Set to 10% when not using the DBR option. [O | O | O | O | 6-108
Torque stabilization Increase or decrease by 0.05 units if the
6 gain (Auxiliary drive 1) 0.00 4.00 1.00 motor vibrates. 0101006108
Motor overload When this data is changed, the B26-8, 9
7 | reference 50.0 105.0 1000.0 data is limited to this valu_e. ololo 6-108
- . (%) | Take care when decreasing and then
(Auxiliary drive 1) . ; .
increasing this value.
OHz overload 100.0 .
8 (Auxiliary drive 1) 20.0 105.0 (%) The max. value is the B26-9 value. (O} NOR NO) 6-108
0.7Base freq. overload 100.0 . .
9 (Auxiliary drive 1) 50.0 105.0 (%) The min. value is the B26-8 value. 0|10]|0 6-108
B27 - Braking on power failure setting (Auxiliary drive 1)
Braking on power
deceleration ramp 10.0 [ Set the deceleration time from the
0 time-1 0.1 | 6000.0 (s) | maximum frequency value to OHz. 0101006108
(Auxiliary drive 1)
Braking on power Set the deceleration time from the
deceleration ramp 10.0 | maximum frequency value to OHz.
1 time-2 0.0 | 6000.0 (s) | Deceleration is performed at deceleration 0101006108
(Auxiliary drive 1) ramp time-1 when 0.0.
Braking on power No subtraction made when 0.00Hz.
2 | subtraction frequency 0.00 | 2000 | 000 |0Hzand brake engaged whenthe resultof | | | 5 | 5| 6.108
. . (Hz) | output frequency — subtraction frequency is
(Auxiliary drive 1)
0 or less.
If the output frequency is higher than this
Braking on power Fmax value, deceleration is performed from the
3 subtraction start 0.00 _AU1 0.00 | result of output frequency — subtraction olololo!s-108
frequency or (Hz) [frequency.
(Auxiliary drive 1) 999.99 Subtraction is always performed when
999.9.
Braking on power Lo
4 | switching frequency 0.00 FX?S:( (()Hoz(; ?tvggg';gg ;fegﬁteﬁgggﬁ:sdswmn 0.00to O|O0|0O]|0O|6-108
(Auxiliary drive 1) - )

6-22
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B28 — Output rating (Auxiliary drive 2)
Max./base frequency .
. . Select the output frequency rating from the
0 |simple setting 0. 9. 1- | combination below. ©lo|o 6-108
(Auxiliary drive 2)
Value | Ftrq[Hz] | Fmax [HZ] Value | Ftrq[Hz] | Fmax [Hz]
0 Free setting on B28-4, 5 5 50 100
1 50 50 6 60 70
2 60 60 7 60 80
3 50 60 8 60 90
4 50 75 9 60 120
DC-AVR will not function when 39 is set.
The input voltage is the same as the output
voltage at the base frequency.
230 When a value other than 39 is set, the
Rated outout voltage o} DC-AVR will function so that the set
1 d outpu 9 39. 480. voltage is attained at the base frequency. 0|10]|0 6-108
(Auxiliary drive 2) 400. When th . | h
) ent e rated input vo tage §ett|ng
(B00-0) is changed, this data is also
changed to the rated input voltage value.
This cannot be set above the rated input
voltage.
Fbase | FBASE
Max. frequency CAU2 | AU27 | 50.00
2 [ (Fmax_AU2) or or (Hz) o|O|O 6-108
(Auxiliary drive 2) 300 | 440.00 When "B28-0" is a value other than 0, this
= . = will be rewritten with the data set in the
max max simple setting.
Base frequency _AU217 AU2 50.00 p l°]
3 [ (Fbase_AU2) or or (Hz) Oo|O|O 6-108
(Auxiliary drive 2) 1.00 | 440.00
Motor rated current Inverter Inverter Inverter [ This is the reference value for the
4 . . rating . rating | overcurrent limit, OLT, current % display, 0|10]|0 6-108
(Auxiliary drive 2) x 0.3 rating (A) | analog input and output.
Carrier frequency
5 [(Small size) 1.0 21.0 17.0 O|O0|0O]|O|6-108
Auxili ive 2
( ux.| iary drive 2) Refer to BO0-7 for details on the settings.
Carrier frequency
5 [(Large size) 1.0 14.0 10.0 0100 |0O|6-108
(Auxiliary drive 2)
Start frequency 1.00 | Operation starts from this frequency value
6 (Auxiliary drive 2) 0.10 60.00 (Hz) [when the motor starts. 01010 ]0]|6-108
Stop frequency 1.00 The DC brakes are applied when the
7 (Auxiliary drive 2) 0.10 60.00 (Hz) I‘Iree“?]léency value is less than this frequency [ O[O [ O | O | 6-108
Upper limit 440.00
- . -440.00 . -
® | (Auxiliary drive 2) 440,00 (Hz) | Make sure that the upper limit is greater ©]0|0|0]|6-108
Lower limit 0.10 |than the lower limit
9 (Auxiliary drive 2) -440.00 | 440.00 (Hz) 0|00 |0O|6-108
B29 - Frequency setting (Auxiliary drive 2)
Local frequency setting Fmax 10.00 | This is the frequency set from the operation
0 | (Auxiliary drive 2) 010 1 "AU2 | (H2) | panel. 0|00 |0O|6-108
Frequency setting for Fmax 500
1 |jogging 0.10 ) This is the frequency setting for jogging. 0|00 |0O|6-108
" . _AU2 (Hz)
(Auxiliary drive 2)
Acceleration time - 1 10.0 | The unit can be changed to x0.1s, x10s
2 " . 0.1 | 6000.0 J O|O|O|O|6-
(Auxiliary drive 2) (s) | with the time unit setting (B10-5). 6-108
Deceleration time - 1 20.0 | The time to reach the max. frequency from
3 (Auxiliary drive 2) 0.1 | 6000.0 (s) |Ois set. 01010 |0O]|6-108
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B29 - Frequency setting (Auxiliary drive 2)
o This is the acceleration/deceleration ramp
4 | Acceleration time - 2 0.1 | 6000.0 10.0 | time setting made valid when the sequence | 0 |0 | o | 0 | 6-108
(Auxiliary drive 2) (S) | command ramp 2 switch is ON
(CSEL=ON).
Set a time between 0 and the max.
P frequency or max. speed.
Deceleration time - 2 20.0
5 (A?uc;(eizlgr?/ |grrilvén;e)> 0.1 | 6000.0 (s) | The unit can be changed to x0.1s, x10s O[O[O[O|6-108
with the time unit setting (B10-5).
Acceleration time for 5.0 The acceleration/deceleration ramp time
6 |jogging 0.1 | 6000.0 (.s) value when the JOG sequence (F JOG,R |O|O|O|O|6-108
(Auxiliary drive 2) JOG) is valid is set.
Set a time between 0 and the max.
Deceleration time for 20 frequency.
7 |jogging 0.1 | 6000.0 = | The unit can be changed to x0.1s, x10s O|0|0O|0O]|6-108
(Auxiliary drive 2) (8) | with the time unit setting (B10-5).
B2A - Torque boost, DC Brake, Dc Brake setting, Overcurrent setting, Overload setting (Auxiliary drive 2
Manual torque boost Inverter
0 | setting 0.00 20.00 rating | Set the boost voltage at OHz. O|O0|0O]|0O|6-108
(Auxiliary drive 2) (%)
Square reduction torque
1 | setting 0.00 | 25.00 ((2/'(; pethe reduced voltage al Base olo|o|o|e-108
(Auxiliary drive 2) o) |lrequency/e.
DC braking voltage Inverter | When setting manually, monitor the output
2 raxing \ 9 0.01 20.00 | rating [voltage and change the setting in O|O0|O]|0O|6-108
(Auxiliary drive 2) o h o
(%) |increments of 1% or less.
DC braking time 2.0 .
3 (Auxiliary drive 2) 0.0 20.0 (sec) Set the time to apply the DC brakes. O|O0|0O]|O|6-108
Over current limit 125. | The default value is 155. when heavy-duty
4| (Auxiliary drive 2) 50. 1 3001 ) lis set. 0101006108
Regenerative current 10. o . .
5 limit (Auxiliary drive 2) 5. 300. (%) Set to 10% when not using the DBR option. [O | O | O | O | 6-108
Torque stabilization Increase or decrease by 0.05 units if the
6 gain (Auxiliary drive 2) 0.00 4.00 1.00 motor vibrates. 0|00 ]0]|6-108
Motor overload When this data is changed, the B2A-8, 9
7 | reference 50.0 105.0 1000.0 data is limited to this valu_e. ololo 6-108
- . (%) | Take care when decreasing and then
(Auxiliary drive 2) . ; .
increasing this value.
OHz overload 100.0 .
8 (Auxiliary drive 2) 20.0 105.0 (%) The max. value is the B2A-9 value. (O} NOR NO) 6-108
0.7Base freq. overload 100.0 . .
9 (Auxiliary drive 2) 50.0 105.0 (%) The min. value is the B2A-8 value. 0|10]|0 6-108
B2B - Braking on power failure setting (Auxiliary drive 2)
Braking on power
deceleration ramp 10.0 | Set the deceleration time from the
0 time-1 0.1 | 6000.0 (s) | maximum frequency value to OHz. 0101006108
(Auxiliary drive 2)
Braking on power Set the deceleration time from the
deceleration ramp 10.0 | maximum frequency value to OHz.
1 time-2 0.0 | 6000.0 (s) | Deceleration is performed at deceleration 0101006108
(Auxiliary drive 2) ramp time-1 when 0.0.
Braking on power No subtraction made when 0.00Hz.
2 | subtraction frequency 0.00 | 2000 | 000 |0Hzand brake engaged whenthe resultof | | 5| 5 | 5| 6.108
. . (Hz) | output frequency — subtraction frequency is
(Auxiliary drive 2)
0 or less.
If the output frequency is higher than this
Braking on power Fmax value, deceleration is performed from the
3 subtraction start 0.00 _AU2 0.00 |(result of output frequency — subtraction olololo!s-108
frequency or (Hz) [frequency.
(Auxiliary drive 2) 999.99 Subtraction is always performed when
999.9.
Braking on power Lo
4 | switching frequency 0.00 FX?S; (()Hoz(; ?tvggg';gg ;fegﬁteﬁgggﬁ:sdswmn 0.00to O|O0|0O]|O|6-108
(Auxiliary drive 2) = ’
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B2C - Output rating (Auxiliary drive 3)
Max./base frequency .
. . Select the output frequency rating from the
0 smp]g sett|r]g 0. 9. 1. combination below. 0|10]|0 6-108
(Auxiliary drive 3)
Value | Ftrq[Hz] | Fmax [HZ] Value | Ftrq[Hz] | Fmax [Hz]
0 Free setting on B2C-4, 5 5 50 100
1 50 50 6 60 70
2 60 60 7 60 80
3 50 60 8 60 90
4 50 75 9 60 120
DC-AVR will not function when 39 is set.
The input voltage is the same as the output
voltage at the base frequency.
230 When a value other than 39 is set, the
Rated outout voltage o} DC-AVR will function so that the set
1 d outpu 9 39. 480. voltage is attained at the base frequency. 0|10]|0 6-108
(Auxiliary drive 3) 400. When th . | h
) ent e rated input vo tage §ett|ng
(B00-0) is changed, this data is also
changed to the rated input voltage value.
This cannot be set above the rated input
voltage.
Fbase | FBASE
Max. frequency _AU3 | _AU7 | 5000
2 [ (Fmax_AU3) or or (Hz) o|O|O 6-108
(Auxiliary drive 3) 300 | 440.00 When "B2C-0" is a value other than 0, this
= . = will be rewritten with the data set in the
max max simple setting.
Base frequency _AU3/7 AU3 50.00 p l°]
3 [ (Fbase_AU3) or or (Hz) 0|10]|0 6-108
(Auxiliary drive 3) 1.00 | 440.00
Motor rated current Inverter Inverter Inverter [ This is the reference value for the
4 . . rating . rating | overcurrent limit, OLT, current % display, 0|10]|0 6-108
(Auxiliary drive 3) x 0.3 rating (A) | analog input and output.
Carrier frequency
5 [(Small size) 1.0 21.0 17.0 O|O0|0O]|O|6-108
Auxili i
( ux.| iary drive 3) Refer to BO0-7 for details on the settings.
Carrier frequency
5 [(Large size) 1.0 14.0 10.0 0100 |0O|6-108
(Auxiliary drive 3)
Start frequency 1.00 [ Operation starts from this frequency value
6 (Auxiliary drive 3) 0.10 60.00 (Hz) [when the motor starts. 01010 ]0]|6-108
Stop frequency 1.00 The DC brakes are applied when the
7 (Auxiliary drive 3) 0.10 60.00 (Hz) I‘Iree“?]léency value is less than this frequency [ O[O [ O | O | 6-108
Upper limit 440.00
- . -440.00 . -
® | (Auxiliary drive 3) 440,00 (Hz) | Make sure that the upper limit is greater ©]0|0|0]|6-108
Lower limit 0.10 |than the lower limit
9 (Auxiliary drive 3) -440.00 | 440.00 (Hz) O|O0|0O]|O|6-108
B2D - Frequency setting (Auxiliary drive 3)
Local frequency setting Fmax 10.00 | This is the frequency set from the operation
0 | (Auxiliary drive 3) 010 1 "AU3 | (H2) |panel. 0|00 |0O|6-108
Frequency setting for Fmax 500
1 |jogging 0.10 AU3 (Hz) This is the frequency setting for jogging. 0|00 |0O|6-108
(Auxiliary drive 3) =
Acceleration time - 1 10.0 | The unit can be changed to x0.1s, x10s
2 " . 0.1 | 6000.0 J O|O|O|O|6-
(Auxiliary drive 3) (s) | with the time unit setting (B10-5). 6-108
Deceleration time - 1 20.0 | Set a time between 0 and the max.
3 | (Auxiliary drive 3) 0.1 | 6000.0 (s) | frequency or max. speed. 0|00 ]0O]|6-108
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B2D - Frequency setting (Auxiliary drive 3)
This is the acceleration/deceleration ramp
Acceleration time - 2 10.0 |time setting made valid when the sequence )
4 (Auxiliary drive 3) 0.1] 6000.0 (s) | command ramp 2 switch is ON ©|0|0|0|6-108
(CSEL=ON).
Set a time between 0 and the max.
Deceleration time - 2 20.0 |frequency or max. speed.
5 | (Auxiliary drive 0) 0.1 | 60000 (s) | The unit can be changed to x0.1s, x10s | ©|©|©|©|6-108
with the time unit setting (B10-5).
Acceleration time for 5.0 The acceleration/deceleration ramp time
6 [jogging 0.1 | 6000.0 (é) value when the JOG sequence (F JOG,R [O| O[O | O |6-108
(Auxiliary drive 3) JOQG) is valid is set.
Set a time between 0 and the max.
Deceleration time for 20 frequency.
7 |jogging 0.1 | 6000.0 3 | The unit can be changed to x0.1s, x10s O|O0|O[O]|6-108
(Auxiliary drive 3) () | with the time unit setting (B10-5).
B2E - Torque boost, DC Brake, DC Brake setting, Overcurrent setting, Overload setting (Auxiliary drive 3)
Manual torque boost Inverter
0 | setting 0.00 20.00 rating | Set the boost voltage at OHz. O|O0|0O]|0O|6-108
(Auxiliary drive 3) (%)
Square reduction torque
1 | setting 0.00 | 25.00 ((2/'(; pet he reduced voltage al Base olo|o|o|e-108
(Auxiliary drive 3) o) |lrequency/e.
DC braking voltage Inverter This is automatically adjusted by the
2 - ) 0.01 20.00 | rating ) ; O|O|0O]|0O|6-108
(Auxiliary drive 3) (%) automatic tuning.
DC braking time 2.0 .
3 (Auxiliary drive 3) 0.0 20.0 (s) Set the time to apply the DC brakes. O|O0|0O0]|O|6-108
Over current limit 125. | The default value is 155. when heavy-duty
4 | (Auxiliary drive 3) 50. 1 3001 (o5 |is set. ©|0|0|0|6-108
Regenerative current 10. o . .
5 limit (Auxiliary drive 3) 5. 300. (%) Set to 10% when not using the DBR option. O | O | O | O | 6-108
Torque stabilization Increase or decrease by 0.05 units if the
6 gain (Auxiliary drive 3) 0.00 4.00 1.00 motor vibrates. 0|0]0|©C|6-108
Motor overload When this data is changed, the B2E-8, 9
7 | reference 50.0 105.0 1000.0 data is limited to this valu_e. ololo 6-108
- . (%) | Take care when decreasing and then
(Auxiliary drive 3) . ; .
increasing this value.
OHz overload 100.0 .
8 (Auxiliary drive 3) 20.0 105.0 (%) The max. value is the B2E-9 value. (O} NN NO) 6-108
0.7Base freq. overload 100.0 . .
9 (Auxiliary drive 3) 50.0 105.0 (%) The min. value is the B2E-8 value. 0|10]|0 6-108
B2F - Braking on power failure setting (Auxiliary drive 3)
Braking on power
deceleration ramp 10.0 [ Set the deceleration time from the
0 time-1 0.1 | 6000.0 (s) | maximum frequency value to OHz. 0101006108
(Auxiliary drive 3)
Braking on power Set the deceleration time from the
deceleration ramp 10.0 [ maximum frequency value to OHz.
1 time-2 0.0 | 6000.0 (s) | Deceleration is performed at deceleration 0101006108
(Auxiliary drive 3) ramp time-1 when 0.0.
Braking on power No subtraction made when 0.00Hz.
2 | subtraction frequency 0.00 | 2000 | 00 |0Hzand brake engaged whenthe resultof | | | 5 | 5 |6.108
. . (Hz) | output frequency — subtraction frequency is
(Auxiliary drive 3)
0 or less.
If the output frequency is higher than this
Braking on power Fmax value, deceleration is performed from the
3 subtraction start 0.00 _AU3 0.00 | result of output frequency — subtraction olololo!s-108
frequency or (Hz) [frequency.
(Auxiliary drive 3) 999.99 Subtraction is always performed when
999.9.
Braking on power Lo
4 | switching frequency 0.00 Flr;\wjg( (()Hoz(; ?tvggg';gg ;fegﬁteﬁgggﬁ:sdswmn 0.00to O|O0|0O]|0O|6-108
(Auxiliary drive 3) = ’
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B30 — Speed control extended function
Set the observer gain for the load torque
observer.
To increase the responsiveness of the
Load torque observer external disturbance response
0 | gain (Speed control 0.0 200.0 0.0 |characteristics, set a large gain. 0|00 ]|6-108
extended function) Note that if the gain is set too high, the
output torque could hunt.
When set to zero, the load torque observer
will not function.
Model machine time
constant 500. | Set the model machine time constant used
1 (Speed control 10. 1 20000. (ms) [ by the load torque observer. ©10|©|6-108
extended function)
ﬁ‘r?; péor‘z)a(t);tll?n:iezl item 50.0 If the speed setting value or motor speed
2 (S egd control 1.0 400.0 (0/') change suddenly, this will prevent the O0|10|0O|6-108
exi)ended function) °/ | ASR's P item from suddenly changing.
Speed setting LPF time 0 Overshooting can be suppressed by setting
3 | constant (Speed control 0. 1000. . | this to the filter time constant equivalent to 0|00 ]|6-109
. (ms)
extended function) the speed response.
Speed detection LPF
4 Eg;)eeggncsgﬁ;gl 0. 1000. (mgj The speed detection noise is cut. O[O0 |[0O]|6-109
extended function)
Srazegoﬂztgﬁ??gr EAPSFR 5 Set the low path filter time constant used
5 (Speed control 0. 1000. (msj for the speed detection value input into the O0|10|0|6-109
extended function) speed regulator.
tsigiegoﬂztgﬁttl?grLPF Set the low path filter time constant used
6 | compensation 0. 1000. 20. fortthetz speed detection \t{alue ft_)r colnstant ololole109
(Speed control (ms) |outpu rangt;_e corrt1pensa ion or iron loss
extended function) compensation, etc.
Torque current
command setting LPF ) .
: 0. | Set the low path filter time constant used
7 Eg;)eeggncsgﬁ?rgl 0. 1000. (ms) |for the torque current command. ©10|©|6-109
extended function)
brpc;tlirr?e constant for 100 Set the low path filter time constant used
8 (Spengcontrol 0. 1000. (msj for drooping value input into the speed O0|10|0|6-109
extended function) regulator.
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B31 - Sensor-less control function
This is the feedback gain for the flux
Flux observer gain observer.
0 | (Sensor-less control 0.50 1.50 1.00 [ If hunting occurs at the estimated speed in 6-109
function) the high-speed operation range, adjust
within the range of 1.2 t0 0.9.
This is the proportional gain for the
Speed estimated adaptive speed estimation mechanism. To
proportional gain 10.00 |increase the speed estimation response,
1 (Sensor-less control 0.00 | 100.00 (%) |set alarge value. Note that if the value is 6-109
function) too high, the speed estimation value will
hunt.
Speed estimated This is the integral gain for the adaptive
in?e ral qain 0.10 speed estimation mechanism. To increase
. . o e speed estimation response, set a large -
2 (Segsor-gless control 0.00 100.0 (/o) th d estimati tal 6-109
function) value. Note that if the value is too high, the
speed estimation value will hunt.
Regenerative compen-
sation torque limiter 1 10.00
3 (Sensor-less control 0.1 100.0 (%) 6-110
function)
R ti -
S;?Oenngfq{;/: "crg?epre; 20.00 The regenerative torque limiter can be
4 (Sensor-less control 0.1 100.0 ('%) changed in the low-speed area. 6-110
function) The shaded section shows the operation
- range. If operation is unstable within the
Regenerative compen- shaded line range, set the parameter so
5 | sation low-speed area 011 1000 | 1090 |thatthe unstable point is not within the 11
setting 1 (Sensor-less (%) | shaded line area. 6-110
control function)
Regenerative compen-
sation low-speed area 20.00
6 setting 2 (Sensor-less 0.1 100.0 (%) 6-110

control function)

Output torque ( B31-5 J

B31-6 J

X

Motor speed

N

B31-3 |

B31-4

Regeneration

direction

limiter lever

Regenerative torque
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B32 - Vector control compensation selection * Extended function control

=1: Disable =2 to 50: Enable

This is the control gain used for high-speed
control of the secondary flux when starting
operation.

Use this to control the secondary flux at a
1. 50. 1. | high speed at the start of operation or O 6-110
during operation in a constant output
range.

High speed control is possible by
increasing the gain, but if increased too
high, the magnetizing current may hunt.

High-speed flux control
gain

=1: Disable =2:Enable

If torque accuracy is required when vector
control with sensor is selected (C30-0: fO =
3), or if speed accuracy is required when
1. | sensor-less vector control is selected O 6-110
(C30-0: f0 = 2), the parameter fluctuation of
the primary resistance value and
secondary resistance value caused by a
rise in temperature can be compensated.

Temperature 1 2
compensation selection ' ’

=1: Disable =2: Enable

If the output voltage in control is larger than
the voltage that can be output by the
inverter, select this control to limit the
exciting current to prevent the current or
torque from hunting.

1. 2. 1. | Select this when raising the output voltage O O | 6-110
to near the input voltage, or when the input
voltage changes.

Note that if voltage saturation occurs, some
torque ripple will occur. In this case, lower
the B01-9 no-load voltage setting to avoid
voltage saturation.

Voltage saturation
compensation selection

=1: Disable = 2: Enable
3 Iron loss compensation 1 2 1 This compensates the torque error caused o ol 6-111

selection ' ’ " | by iron loss. The iron loss resistance value
(B02-8, 9) must be set.

=1: Disable =2: Enable

The voltage fluctuation caused by the
leakage inductance is feed forward

ACR voltage model FF controlled.
# | selection - 2 2 | The current regulator (ACR) response o|° 6111
speed will be increased. Select this if the
current hunts in the high-speed operation
range during sensor-less control.
dq axis current non-interference voltage
Set this when the ASR proportional gain is
5 | ACR model voltage FF 00 | 2000 | o |high. o|o|o]e111
P °) | Set the value between approx. 50.0 and
80.0%.
ACR proportional 0.0 If a 3ms cycle current vibration is
6 | section dead time 0.0 200.0 (%) generated at 120Hz or more, set a value 0|10 |0O|6-111

compensating factor between approx. 50.0 and 80.0%.
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B33 - M fluctuation compensation table reference speed
Table reference speed 0 200
0 | (M fluctuation 100. 9999. (min") 6-111
compensation)
Table reference speed 1 400
1 | (M fluctuation 100. 9999. (min") 6-111
compensation)
Table reference speed 2 600
2 [ (M fluctuation 100. 9999. (min) 6-111
compensation) This is the reference speed for changing
Table reference speed 3 800 the compensation amount according to the
3 | (M fluctuation 100. 9999. (min”") operation speed. 6-111
compensation)
Table reference speed 4 1000 If all of B34 is set to the default value
4 | (M fluctuation 100. 9999. 21y [ (100.0), these will be automatically set 6-111
compensation) (min~) when adjusted with automatic tuning mode
Table reference speed 5 1200 4 (B19-0=4).
5 [ (M fluctuation 100. 9999. (min") 6-111
compensation)
Table reference speed 6 1400
6 [ (M fluctuation 100. 9999. (min) 6-111
compensation)
Table reference speed 7 1600
7 | (M fluctuation 100. 9999. (min") 6-111
compensation)
B34 — M fluctuation compensation
M fluctuation compen- 100.0
0 | sation coefficient 0 500 | 1500 (%) 6-111
M fluctuation compen- 100.0
1 | sation coefficient 1 50.0 | 150.0 (%) 6-111
9 M fluctuation compen- 50.0 150.0 100.0 | This compensates the exciting inductance 6-111
sation coefficient 2 : ) (%) | fluctuation according to the B33 table -
3 [M I.'“Ct“aﬁ?r.“ compen- 500 | 150.0 1000/'0 geef?;ﬁgcgo;ps:r?éation table so that the 6-111
sation coetricien (%) output voltage is constant during no-load
M fluctuation compen- 100.0 |operation through the entire operation
4 | sation coefficient 4 500 | 150.0 (%) |range. 6-111
M fluctuation compen- 100.0 |* This is adjusted with the automatic
5 | sation coefficient g %00 | 150.0 (%) | tuning mode 4 (B19-0 = 4). 6-111
M fluctuation compen- 100.0
6 sation coefficient 6 50.0 | 150.0 (%) 6111
M fluctuation compen- 100.0
7 | sation coefficient 7 50.0 | 150.0 (%) 6-111
B35 - Voltage saturation prevention control constant
Voltage saturation 10.0
0 | prevention current 0.0 100.0 (% N.1) 6-112
voltage allowance °
. 100.0
1 | Largest voltage setting 50.0 200.0 (%/V1) 6-112
Weak field current limit 50.0
2 value 100 | 200.0 (%/11) | Refer to section 6-9 for details. 6-112
Voltage saturation
3 [ prevention current 0.01 99.99 0.10 6-112
proportional gain
Voltage saturation 10
4 | prevention control 2. 1000. (msj 6-112

integral time constant
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B36 - Field weakening electric current table (PM motor control)
Field weakening electric 0.0
0 | current table O (at -100.0 100.0 (°//|.1) O|0O|6-112
torque command 0%) °
Field weakening electric 0.0
1 | current table 1 (at -100.0 | 100.0 (% /|'1) O|O|6-112
torque command 25%) °
Field weakening electric 0.0
2 |current table 2 (at -100.0 | 100.0 (% /|'1) OfO|6-112
torque command 50%) 0
Field weakening electric 0.0
3 | current table 3 (at -100.0 100.0 .\ | Refer to section 6-9 for details. O|0O|6-112
o (%/11)
torque command 75%)
Field weakening electric 0.0
4 | current table 4 (at -100.0 100.0 (°//|.1) O|0O|6-112
torque command 100%) °
Field weakening electric 0.0
5 |current table 5 (at -100.0 | 100.0 (% /|'1) O|O|6-112
torque command 125%) °
Field weakening electric 0.0
6 |current table 6 (at -100.0 | 100.0 (% /|'1) O[O|6-112
torque command 150%) 0
B38 - Torque to Iq conversion adjustment coefficient table (PM)
Torque to Iq conversion 100
0 | adjustment coefficient 0. 200. (°//|15 O|0|6-112
(at Id command -100%) °
Torque to Ig conversion 100
1 | adjustment coefficient 0. 200. (°//|15 O|0O|6-112
(at Id command -75%) °
Torque to Ig conversion 100
2 | adjustment coefficient 0. 200. (% /I15 O0|0]|6-112
(at Id command -50%) °
Torque to Iq conversion 100
3 [ adjustment coefficient 0. 200. (%] 15 Refer to section 6-9 for details. O|0|6-112
(at Id command -25%) 0
Torque to Iq conversion 100
4 | adjustment coefficient 0. 200. (°//|15 O|0|6-112
(at Id command 0%) °
Torque to Ig conversion 100
5 [adjustment coefficient 0. 200. (°//|15 O|0O|6-112
(at Id command 25%) °
Torque to Ig conversion 100
6 | adjustment coefficient 0. 200. (% /I15 O0|0]|6-112
(at Id command 50%) °
B39 - Pole position presumption (PM)
f0=1: Magnetic pole position estimation
OFF
Pole presumption =2: Estimation with secondary phase
0 . 11. 23. 11. =3: Estimation with primary phase (only e} 6-112
selection (PM) special SPM)
f1=1: Run at Z pulse reference
=2: Run at estimation phase reference
At the time of pole 50 Set the voltage amplitude for
1 | presumption pulse 10. 100. (0/5 measurement. o 6-112
voltage (PM) °/ | The motor's rated voltage is 100%.
At the time of pole
2 | presumption pulse width 2. 32. 4. | Set the voltage width for measurement. ©) 6-112
(PM)
Voltage error correction 10 Set the current amplitude for correcting the
3 curregt (PM) 0. 50. (0/5 voltage error. @) 6-112
°} | The motor's rated voltage is 100%.
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B40 - Software option function
= 1: Following functions are not used.
= 2: Program ramp function use
= 3: Pattern run use
=4: Traverse run use
=5: PID use
Function selection - 1 =6: PID, multi-pump control use
0 | (Software option 1. 8. 1 (No main pump rotation) 6-112
function) =7: PID, multi-pump control use
(Main pump rotation performed,
1-contact method)
= 8: PID, multi-pump control use
(Main pump rotation performed,
2-contact method)
B41 - Program ramp — acceleration
0 éc(;)celeratlon ramp time 01 | 60000 1(28(; olololole113
1 f\c;celeranon ramp time 01 | 6000.0 1(230) olololol|e113
2 /_°‘°2°e'era“°” ramp time 0.1 | 6000.0 “2';; olo|o|o|e-113
Acceleration ramp time 10.0
3l-3 01160000 | "s) | Select as follows with S0, 1, 82, 83and | © [© 99| 68113
4 éc‘;lceleratlon ramp time 01 | 60000 1(28(; SE. olololols-113
5 f\csceleranon ramp time 01 | 6000.0 1(230) olololole113
6 f‘%ce'eram” ramp time 0.1 | 6000.0 “2';; olo|o|o|e-113
7 | Acoeleration ramp fime 0.1 | 6000.0 1%3 o|o|o|o|e113
B42 - Program ramp — deceleration
o | Deceleration ramp fime 0.1 | 6000.0 Z(Z'S(; o|o|o|o|e113
1 I_31ecelerat|on ramp time 01 | 60000 2(28(; olololole113
2 _D(;celeratlon ramp time 01 | 6000.0 2(230) olololole113
Deceleration ramp time 20.0
3123 0.1 | 6000.0 (s) | Select as follows with S0, S1, S2, S3and | © | ©|©[©|6-113
4 | Deceleration ramp time 0.1 | 6000.0 Z(Z'S(; SE. o|o|o|o|e113
5 _Desceleratlon ramp time 01 | 60000 2(28(; olololole113
6 _D%celeratlon ramp time 01 | 6000.0 2(230) olololol|e113
7 | Docelerationramp time | g1 | 6000.0 2(2';; olo|o|o]|e113
(1) For binary mode (B11-8=1) (2) For direct select mode (B11-8=2)
Sequence cc¢ d Selected Sequence command Selected
SE | S3 | S2 | S1 | S0 | ramp time SE | S3 [ s2 [ s1 [ so | ramptime
OFF | OFF | oFf | EB410 OFF | OFF | OFF | OFF | OFF | Previous
ofe | ore | on Eﬂj OFF | OFF | OFF | OFF | ON | B21-0
B41-1
B41-2 OFF | OFF | OFF | ON | OFF
The binary mode or OF [ON | OFF | Ba2-2 :ﬁ:;
direct input mode is |, [oFF[on | N Bt OFF | OFF [[ON"| OFF | OFF | Bs35
selected with B11-8. B41-3
B41-4 OFF | ON | OFF | OFF | OFF
ON | OFF | OFF B42-3
B42-4
oN | oFF [ON| E4IS ON | OFF | OFF | OFF | OFF | Previous
oN | oN | oFF | BT ON | oFF | oFF | OFF | ON | B41-4
on | on [on | E417 ON | OFF | OFF | ON | OFF | Bl
% : SE and S3 are not used. ON | OFF | ON | OFF | OFF Sj;:g
B41-7
ON [ ON [ OFF [ OFF [OFF [ E0°°7

When SO0 to S3 are all OFF, or when two or more are set between SO
and S3, the previous values will be held. If there are no previous values
because the power has been turned ON, etc., "0" will be set.
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B43 - PID control
Proportional gain
0 (PID control) 0.01 10.00 1.00 O[O|O|O|6-114
Integral time constant 10.0
1 (PID control) 0.0 30.0 (s) O[O|O0|O|6-114
Differential time 0.000
2 constant (PID control) 0.000 1.000 (s) C10|0|0|6-114
. 100.0
| PID | 5.0 100.0 O[O|O|O]|6-
3 | Upper limit (PID control) (%) | The maximum frequency and maximum 6-114
o 0.0 | speed are 100%
4 | Lower limit (PID control) 0.0 50.0 (%) O|O|O|O|6-114
Detected error P .
5 [ determination start level 0.0 100.0 00'0 Error determmatl_on 'S commence_d if the O[O|O0|O|6-114
(%) | command value is this value or higher.
(PID control)
Detected error level 0.0 | An error occurs if the detected value is this
6 (PID control) 0.0 1 1000 (%) |value or lower. O|O|0O 0O |6-114
Detected error .
7 | determination time 00| 250 0.0 | A breakdown (10-B.) occurs if the error olo|o| |e6-114
(s) | continues this length of time or longer.
(PID control)
. The command and detection polarity is
8 F&Brggr:ﬁ\éﬁrse flag 1. 2. 1. [reversed. O|O0|O 6-114
=1: Normal =2: Reversed
PID operation method selection
fO: PID operation conditions
=1: RUN and PIDEN AND conditions
PID operation method =2: PIDEN
9 1 (PID control) n. 22. M- |#1. RUN conditions Olofo| |6114
=1: RUN operation (normal operation)
=2: Stop occurs when the PID output
reaches the lower limiter.
Hysteresis when N
. . 3.0 | Set the PID output hysteresis width when
A |restarting operation 1.0 10.0 (%) | restarting operation when B43-9=22. Oo|O0|O 6-114
(PID control)
B44 — Multi-pump control
No. of controlled pumps Set the No. of pumps to be ON/OFF
0 (Multi-pump control) 1. 8. 8. controlled. © 6-116
N If the time that the PID output is applied on
1 F,\xmtﬁ)_sta:_;t hgcl)c:tr:gl;lme 0.1 | 3600.0 6(230) the upper limiter is longer than this setting, | O 6-116
pump the pump's ON control will be carried out.
N If the time that the PID output is applied on
2 Fl\bljmt?-sfﬁg h(c:)cl)c:]lPrgl’;lme 0.1 | 3600.0 6(28(; the lower limiter is longer than this setting, | O 6-116
pump the pump's OFF control will be carried out.
If the pump's ON/OFF control is not carried
out for longer than the time set here, the
Maximum continuous 8.0 |PUMPS will change from that operating to
3 | operation time 0.0 168.0 (H) the longest to that operating the shortest so | O 6-116
(Multi-pump control) that the operation time of each pump is
equal.
Changing is prohibited when =0.0 is set.
) Set the time for changing from the pump
4 (Cl\/rl]jlrt]i?eL?r;erct:m?rol) 1.0 120.0 3;5(; that has been operating the longestto the | O 6-116
pump pump that has been operating the shortest.
INV/main switching 10 Set the dead time for switching the INV and
5 [dead time setting 0.2 10.0 (.s) main power supply during main pump @) 6-116
(Multi-pump control) rotation.
Select whether to stop the INV or continue
Inverter control method operation when the other auxiliary motor is
6 | at lower limit 1. 2. 1. | stopped and the lower limit state is O 6-116

(Multi-pump control)

continued.

=1: Stop =2: Continue running
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B45 — Traverse run
Traverse run: Center 20.00 | Set the center frequency for traverse
0 frequency (speed) (FH) 5.00 | 100.00 (%) |operation. 0|0|0|0|6122
Traverse run: Amplitude 10.0 [ Set the upper/lower peak frequency from
1 (A) 0.1 20.0 (%) | the traverse center frequency. ©10]0|0|6-122
0.0 When a value other than 0.0 is set, the
2 | Traverse run: Drop (D) 0.0 50.0 (0/') frequency is dropped by the set amount O|O0[(0O|0O|6-122
°) | after reaching the peak.
3 Traverse run: 05 60.0 10.0 | Set the time from the lower peak to the olololole122
Acceleration time (B) ’ ’ (s) |upper peak.
Traverse run: 10.0 | Set the time from the upper peak to the
4 Deceleration time (C) 0.5 60.0 (s) |lower peak. O|0|0|0]6122
Traverse run: 10.0 | When sequence input: S0 is ON, the center
5 Deviated traverse (X) 0.0 20.0 (%) | frequency will increase by the set amount. OO0 |0O]6-122
Traverse run: 10.0 | When sequence input: S1 is ON, the center
6 Deviated traverse (Y) 0.0 20.0 (%) | frequency will decrease by the set amount. ©10]0|0|6-122
B46 — External brake control
fO = External brake function selection
=1: OFF =2: ON
External brake selection f1=IDET interlock
0 [ (External brake 111. 222. 111. =1: OFF =2:0ON oflO|0O 6-124
selection) f2 = Acceleration wait time
=1: Program frequency output
=2: DC brake output
Brake release wait time o
1 | (LB) (External brake 000 | 250 | OO0 | e te somand, ¢ [o] 0| o]0 6-124
selection) :
Set the wait time from the point the brakes
Acceleration start wait 0.00 |2 released until the motor accelerates. If
2 |time (BL) (External 0.00 2.50 .(s) there is a brake answer (MBRK_ans),set [O| O |O| O |6-124
brake selection) from answer, and if none, set time from
command.
Brake engage wait time Set the wait time (cumulative) from the
3 | (DB) (External brake 000 | 250 | 000 [pointthe frequency (speed) command olo|o|o|6-124
selection) (s) | value reaches the zero speed setting or
below until the brake is engaged.
RUN error judgment A fault stoppage occurs if ON for the RUN
time when engaging 0.0 |setting time or longer when engaging the
4 brake (External brake 0.0 25.0 (s) |brake. OO0 |0O]6-124
selection) Error judgment is turned OFF at 0.00.
Brake answer error The brake command a_md brake answer do
5 |judgment time (External 00| 250 (z'sg ?aojl{"s?éﬂ;);‘g;gicsjrtst'me orlonger.anda | 5|51 0|0 | 6124
brake selection) Error judgment is turned OFF at 0.00.
B47 — Simple ASR control
fO: Simple ASR selection
. =1: OFF =2: ON
0 féﬂilt?oﬁSR control 11. 22. 21. | f1: Integral mask processing when ©) 6-126
accelerating / decelerating
=1: OFF =2:0ON
1 Simple ASR 0.00 10.00 0.10 Set with response for machine time o o612
proportional gain ' ’ ’ constant of 1s.
Simple ASR integral 1.00 . . .
2 time constant 0.00 10.00 (s) Set the simple ASR integral time constant. | O O | 6-126
3 Propc_)rt@onal variation 0.01 50.00 1.?0 Set the proportional variation rate control o ol 6-126
rate limit (%) | value.
4 Qompensaﬂon torque 0.1 300.0 102'0 Set the slippage compensation limit value. | O O | 6-126
limiter (%)
5 | Simple ASR pole count 2. 32. 4. | Set the motor pole count. ©) 6-126
6 | Simple ASR pulse count 30. | 10000. 1000. | Set the encoder pulse count. O 6-126
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B50 - Pattern run step-0
Mode =0: Stop = 1: Forward run
0 (Pattern run step-0) 0. 2. 0. |= 2: Reverse run OO0 |0]6127
Frequency (speed) 10.00 | Set the step 0 frequency.
attern run step- ' ’ o o is the max. frequency (speed). -
1 ) 0 0.00 | 100.00 %) |100% is th f d O[O |O0|O|6-127
2 (Tg,ggem un step-0) 0.1 | 6000.0 1(3 Set the time for operating at this step. olo|o|o|e-127
B51 - Pattern run step-1
Mode =0: Stop = 1: Forward run
0 (Pattern run step-1) 0. 2. 0. ]= 2: Reverse run 00|00 6127
Frequency (speed) 10.00 | Set the step 1 frequency.
attern run step- ) : o o is the max. frequency (speed). ;
1 Pat tep-1 0.00 | 100.00 %) |100% is th f d O|O0|O|0O|6-127
2 IIlDr;]t?ern run step-1) 0.1 | 6000.0 1('30) Set the time for operating at this step. O|O0|O|0O|6-127
B52 — Pattern run step-2
Mode =0: Stop = 1: Forward run
0 (Pattern run step-2) 0. 3. 0 |- 2: Reverse run =3: Return C10|0|0|6127
Frequency (speed) 10.00 | Set the step 2 frequency.
1 (Pattern run step-2) 0.00 | 100.00 (%) | 100% is the max. frequency (speed). ©10|0|0|6127
2 Ig’rgt?ern run step-2) 0.1 | 6000.0 1('5(; Set the time for operating at this step. O|O0|O|O|6-127
Return destination ste If a value other than 0 is set, the operation
3 (Pattern run step-2) P 0. 1. 0. | will start from the designated step No.once | O | O (O | O | 6-127
P this step is finished.
B53 — Pattern run step-3
Mode =0: Stop = 1: Forward run
0 (Pattern run step-3) 0. 3. 0 |- 2: Reverse run =3: Return C10|0|0|6127
Frequency (speed) 10.00 | Set the step 3 frequency.
1 (Pattern run step-3) 0.00 | 100.00 (%) | 100% is the max. frequency (speed). ©10|0|0|6127
2 Ig’rgt?ern run step-3) 0.1 | 6000.0 1('5(; Set the time for operating at this step. O|O0|O|O|6-127
Return destination ste If a value other than 0 is set, the operation
3 (Pattern run step-3) P 0. 2. 0. | will start from the designated step No.once | O | O (O | O | 6-127
P this step is finished.
B54 — Pattern run step-4
Mode =0: Stop = 1: Forward run
0 (Pattern run step-4) 0. 3. 0 |- 2: Reverse run =3: Return C10|0|0|6127
Frequency (speed) 10.00 | Set the step 4 frequency.
1 (Pattern run step-4) 0.00 | 100.00 (%) | 100% is the max. frequency (speed). ©10|0|0|6127
2 Ig’rgt?ern run step-4) 0.1 | 6000.0 1('5(; Set the time for operating at this step. O|O0|O|O|6-127
Return destination ste If a value other than 0 is set, the operation
3 (Pattern run step-4) P 0. 3. 0. | will start from the designated step No.once | O | O (O | O | 6-127
P this step is finished.
B55 — Pattern run step-5
Mode =0: Stop = 1: Forward run
0 (Pattern run step-5) 0. 3. 0 |- 2: Reverse run =3: Return C10|0|0|6127
Frequency (speed) 10.00 | Set the step 5 frequency.
1 (Pattern run step-5) 0.00 | 100.00 (%) | 100% is the max. frequency (speed). ©10|0|0|6127
2 Ig’rgt?ern run step-5) 0.1 | 6000.0 1('5(; Set the time for operating at this step. O|O0|O|0O|6-127
Return destination ste If a value other than 0 is set, the operation
3 (Pattern run step-5) P 0. 4. 0. | will start from the designated step No.once | O | O (O | O | 6-127
P this step is finished.
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B56 — Pattern run step-6
Mode =0: Stop = 1: Forward run
0 (Pattern run step-6) 0. 8. 0. |= 2: Reverse run  =3: Return OO0 |0]6127
Frequency (speed) 10.00 | Set the step 6 frequency.
1 (Pattern run step-6) 0.00 | 100.00 (%) | 100% is the max. frequency (speed). O|0|0|O|6127
Time 1.0 . . .
2 (Pattern run step-6) 0.1 | 6000.0 (s) Set the time for operating at this step. O|O0|O|O|6-127
Return destination ste If a value other than 0 is set, the operation
3 P 0. 5. 0. | will start from the designated step No.once [O [ O | O | O | 6-127
(Pattern run step-6) ) P
this step is finished.
B57 — Pattern run step-7
Mode =0: Stop = 1: Forward run
0 (Pattern run step-7) 0. 8. 0. |= 2: Reverse run  =3: Return OO0 016127
Frequency (speed) 10.00 | Set the step 7 frequency.
1 (Pattern run step-7) 0.00 | 100.00 (%) [ 100% is the max. frequency (speed). O|0|0|0o|6127
Time 1.0 . . .
2 (Pattern run step-7) 0.1 | 6000.0 (s) Set the time for operating at this step. O|O0|O|O|6-127
Return destination ste If a value other than 0 is set, the operation
3 P 0. 6. 0. | will start from the designated step No.once [O [ O | O | O | 6-127
(Pattern run step-7) ) P
this step is finished.
B58 — Pattern run step-8
Mode =0: Stop = 1: Forward run
0 (Pattern run step-8) 0. 8. 0. |= 2: Reverse run  =3: Return 000016127
Frequency (speed) 10.00 | Set the step 8 frequency.
1 (Pattern run step-8) 0.00 | 100.00 (%) [ 100% is the max. frequency (speed). O|0|0|O|6127
Time 1.0 . . .
2 (Pattern run step-8) 0.1 | 6000.0 (s) Set the time for operating at this step. O|O0|O|O|6-127
Return destination ste If a value other than 0 is set, the operation
3 P 0. 7. 0. | will start from the designated step No.once [O [ O | O | O | 6-127
(Pattern run step-8) ) P
this step is finished.
B59 - Pattern run step-9
Mode =0: Stop =1: Forward run
0 (Pattern run step-9) 0. 8. 0. |= 2: Reverse run  =3: Return OO0 016127
Frequency (speed) 10.00 | Set the step 9 frequency.
1 (Pattern run step-9) 0.00 | 100.00 (%) [ 100% is the max. frequency (speed). O|0|0|0|6127
Time 1.0 . . .
2 (Pattern run step-9) 0.1 | 6000.0 (s) Set the time for operating at this step. O|O0|O|O|6-127
Return destination ste If a value other than 0 is set, the operation
3 P 0. 8. 0. | will start from the designated step No.once [O [ O | O | O | 6-127
(Pattern run step-9) ) P
this step is finished.
B60 — Spinning frame operation setting
f0 = STP function selection
. . =1: Not selected  =2: Selected
STP function selection f1 = Operation mode after final step
0 | (Spinning frame 11. 22. 11. lecti O 6-129
operation setting) selection .
= 1: Operation stop
= 2: FRQ SP operation
STPO step count
1 | (Spinning frame 0. 14. 14. | Set the step number to STPO. ©) O | 6-129
operation setting)
STP1 step count
2 | (Spinning frame 0. 14. 14. | Set the step number to STP1. (@) O | 6-129
operation setting)
STP2 step count
3 | (Spinning frame 0. 14. 14. | Set the step number to STP2. ©) O | 6-129
operation setting)
STP3 step count
4 | (Spinning frame 0. 14. 14. | Set the step number to STP3. O O | 6-129
operation setting)
Doff-End alarm time 10 Outputs alarm signal for the set time from
5 [ (Spinning frame 0.1 | 3000.0 (0/') completion of the final step until directly (@) O | 6-129
operation setting) °) | before stoppage.
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B60 — Spinning frame operation setting
... T=x1,2=x10
6 (SSTITntrl:iTr]\e unit setting . ) . | This s vaid for the STP time (863, 64,67, | o | 6120
o ‘;raﬁog sating) : : " |68, 71, 72, 75, 76) and Doff-End alarm time -
P 9 (B60-5).
Hank count gain
7 | (Spinning frame 0.001 | 30.000 1.000 | This is the Hank count calculation gain. ©) O |6-129
operation setting)
Hank count gain unit
8 | (Spinning frame 1. 3. 1. [=1:x1.0, =2:x0.1, =3:x%10 @) O | 6-129
operation setting)
FRQ_SP frequency 10.00 Set the frequency after the step is
9 | setting (Spinning frame 0.00 | 100.00 ('0/) completed. @) O | 6-129
operation setting) °) | This is valid when B60-0[f1]=2.
B61 — STPO frequency
0 | STPO frequency 0 0.00 | 100.00 10('%(; Set the STPO step 0 frequency. o o | 6-129
1 | STPO frequency 1 0.00 | 100.00 10('5/)00) Set the STPO step 1 frequency. @) O | 6-129
2 | STPO frequency 2 0.00 | 100.00 10('33 Set the STPO step 2 frequency. o o | 6-129
3 | STPO frequency 3 0.00 | 100.00 10('33 Set the STPO step 3 frequency. o o | 6-129
4 | STPO frequency 4 0.00 | 100.00 10('%(; Set the STPO step 4 frequency. o o | 6-129
5 [ STPO frequency 5 0.00 | 100.00 10('5/)00) Set the STPO step 5 frequency. @) O | 6-129
6 | STPO frequency 6 0.00 | 100.00 10('33 Set the STPO step 6 frequency. o o | 6-129
7 | STPO frequency 7 0.00 | 100.00 10('33 Set the STPO step 7 frequency. 0 0| 6129
B62 — STPO frequency
0 | STPO frequency 8 0.00 | 100.00 10('5/)00) Set the STPO step 8 frequency. @) O | 6-129
1 | STPO frequency 9 0.00 | 100.00 10('33 Set the STPO step 9 frequency. o o | 6-129
2 | STPO frequency 10 0.00 | 100.00 10('33 Set the STPO step 10 frequency. o o | 6-129
3 [ STPO frequency 11 0.00 | 100.00 10('%(; Set the STPO step 11 frequency. o o | 6-129
4 | STPO frequency 12 0.00 | 100.00 10('5/)00) Set the STPO step 12 frequency. O O | 6-129
5 | STPO frequency 13 0.00 | 100.00 10('33 Set the STPO step 13 frequency. o o | 6-129
6 | STPO frequency 14 0.00 | 100.00 10('33 Set the STPO step 14 frequency. 0 0| 6129
B63 — STPO time
0 | STPO time 0 0.1 | 6000.0 1('30) Set the STPO step O time. o 0 | 6-129
1 | STPO time 1 0.1 | 6000.0 1(3 Set the STPO step 1 time. o o | 6-129
2 | STPO time 2 0.1 | 6000.0 1(3 Set the STPO step 2 time. o o | 6-129
3 [ STPO time 3 0.1 | 6000.0 1(';; Set the STPO step 3 time. o o | 6-129
4 | STPO time 4 0.1 | 6000.0 1('30) Set the STPO step 4 time. o 0 | 6-129
5 | STPO time 5 0.1 | 6000.0 1(3 Set the STPO step 5 time. o o | 6-129
6 | STPO time 6 0.1 | 6000.0 1('3(; Set the STPO step 6 time. o o | 6-129
7 | sTPO time 7 0.1 | 6000.0 1(';; Set the STPO step 7 time. o o | 6-129

6-37
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B64 — STPO time
0 | STPO time 8 0.1 | 6000.0 1(';; Set the STPO step 8 time. o o | 6-129
1| STPO time 9 0.1 | 6000.0 1(3 Set the STPO step 9 time. 0 06129
2 | STPO time 10 0.1 | 6000.0 1(3 Set the STPO step 10 time. 0 0| 6129
3 [ STPO time 11 0.1 | 6000.0 1('30) Set the STPO step 11 time. o o | 6-129
4 | STPO time 12 0.1 | 6000.0 1(';; Set the STPO step 12 time. o o | 6-129
5 | STPO time 13 0.1 | 6000.0 1('3(; Set the STPO step 13 time. o o | 6-129
6 | STPO time 14 0.1 | 6000.0 1(3 Set the STPO step 14 time. 0 0| 6129
B65 — STP1 frequency
0 | STP1 frequency 0 0.00 | 100.00 10('33 Set the STP1 step 0 frequency. @) O | 6-129
1 | STP1 frequency 1 0.00 | 100.00 10('5/’00) Set the STP1 step 1 frequency. o 0 | 6-129
2 | STP1 frequency 2 0.00 | 100.00 10('%(; Set the STP1 step 2 frequency. o o | 6-129
3 | STP1 frequency 3 0.00 | 100.00 10('33 Set the STP1 step 3 frequency. o o | 6-129
4 | STP1 frequency 4 0.00 | 100.00 10('33 Set the STP1 step 4 frequency. @) O | 6-129
5 | STP1 frequency 5 0.00 | 100.00 10('5/’00) Set the STP1 step 5 frequency. o o | 6-129
6 | STP1 frequency 6 0.00 | 100.00 10('%(; Set the STP1 step 6 frequency. o o | 6-129
7 | STP1 frequency 7 0.00 | 100.00 10('33 Set the STP1 step 7 frequency. o o | 6-129
B66 — STP1 frequency
0 | STP1 frequency 8 0.00 | 100.00 10('33 Set the STP1 step 8 frequency. o o | 6-129
1 | STP1 frequency 9 0.00 | 100.00 10('33 Set the STP1 step 9 frequency. @) O | 6-129
2 | STP1 frequency 10 0.00 | 100.00 10('5/’00) Set the STP1 step 10 frequency. o o | 6-129
3 | STP1 frequency 11 0.00 | 100.00 10('%(; Set the STP1 step 11 frequency. o o | 6-129
4 | STP1 frequency 12 0.00 | 100.00 10('33 Set the STP1 step 12 frequency. o o | 6-129
5 [ STP1 frequency 13 0.00 | 100.00 10('33 Set the STP1 step 13 frequency. @) O | 6-129
6 | STP1 frequency 14 0.00 | 100.00 10('5/’00) Set the STP1 step 14 frequency. o o | 6-129
B67 — STP1 time
0 | STP1 time 0 0.1 | 6000.0 1('30) Set the STP1 step 0 time. o o | 6-129
1 |STP1 time 1 0.1 | 6000.0 1(';; Set the STP1 step 1 time. o o | 6-129
2 | STP1 time 2 0.1 | 6000.0 1(3 Set the STP1 step 2 time. 0 0| 6-129
3 | STP1 time 3 0.1 | 6000.0 1(3 Set the STP1 step 3 time. 0 0| 6129
4 | STP1 time 4 0.1 | 6000.0 1('30) Set the STP1 step 4 time. o o | 6-129
5 | STP1 time 5 0.1 | 6000.0 1(';; Set the STP1 step 5 time. o o | 6-129
6 | STP1 time 6 0.1 | 6000.0 1(3 Set the STP1 step 6 time. 0 0| 6-129
7 | sTP1 time 7 0.1 | 6000.0 1(3 Set the STP1 step 7 time. 0 0| 6129
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Block-B parameters (S/W option constants) list

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
B68 — STP1 time

0 | STP1 time 8 0.1 | 6000.0 1(';; Set the STP1 step 8 time. o o | 6-129

1 |STP1 time 9 0.1 | 6000.0 1(3 Set the STP1 step 9 time. 0 06129

2 | STP1 time 10 0.1 | 6000.0 1(3 Set the STP1 step 10 time. 0 0| 6129

3 [STP1 time 11 0.1 | 6000.0 1('30) Set the STP1 step 11 time. o o | 6-129

4 | STP1 time 12 0.1 | 6000.0 1(';; Set the STP1 step 12 time. o o | 6-129

5 | STP1 time 13 0.1 | 6000.0 1('3(; Set the STP1 step 13 time. o o | 6-129

6 | STP1 time 14 0.1 | 6000.0 1(3 Set the STP1 step 14 time. 0 0| 6129
B69 — STP2 frequency

0 | STP2 frequency 0 0.00 | 100.00 10('33 Set the STP2 step 0 frequency. @) O | 6-129

1 | STP2 frequency 1 0.00 | 100.00 10('5/’00) Set the STP2 step 1 frequency. o 0 | 6-129

2 | STP2 frequency 2 0.00 | 100.00 10('%(; Set the STP2 step 2 frequency. o o | 6-129

3 | STP2 frequency 3 0.00 | 100.00 10('33 Set the STP2 step 3 frequency. o o | 6-129

4 | STP2 frequency 4 0.00 | 100.00 10('33 Set the STP2 step 4 frequency. @) O | 6-129

5 | STP2 frequency 5 0.00 | 100.00 10('5/’00) Set the STP2 step 5 frequency. o o | 6-129

6 | STP2 frequency 6 0.00 | 100.00 10('%(; Set the STP2 step 6 frequency. o o | 6-129

7 | sTP2 frequency 7 0.00 | 100.00 10('33 Set the STP2 step 7 frequency. o o | 6-129
B70 — STP2 frequency

0 | STP2 frequency 8 0.00 | 100.00 10('33 Set the STP2 step 8 frequency. o o | 6-129

1 | STP2 frequency 9 0.00 | 100.00 10('33 Set the STP2 step 9 frequency. @) O | 6-129

2 | STP2 frequency 10 0.00 | 100.00 10('5/’00) Set the STP2 step 10 frequency. o o | 6-129

3 | STP2 frequency 11 0.00 | 100.00 10('%(; Set the STP2 step 11 frequency. o o | 6-129

4 | STP2 frequency 12 0.00 | 100.00 10('33 Set the STP2 step 12 frequency. o o | 6-129

5 [ STP2 frequency 13 0.00 | 100.00 10('33 Set the STP2 step 13 frequency. @) O | 6-129

6 | STP2 frequency 14 0.00 | 100.00 10('5/’00) Set the STP2 step 14 frequency. o o | 6-129

B71— STP2 time

0 | sTP2 time 0 0.1 | 6000.0 1('30) Set the STP2 step 0 time. o o | 6-129

1 |STP2 time 1 0.1 | 6000.0 1(';; Set the STP2 step 1 time. o o | 6-129

2 | STP2 time 2 0.1 | 6000.0 1(3 Set the STP2 step 2 time. 0 0| 6-129

3 | STP2 time 3 0.1 | 6000.0 1(3 Set the STP2 step 3 time. 0 0| 6129

4 | STP2 time 4 0.1 | 6000.0 1('30) Set the STP2 step 4 time. o o | 6-129

5 | STP2 time 5 0.1 | 6000.0 1(';; Set the STP2 step 5 time. o o | 6-129

6 | STP2 time 6 0.1 | 6000.0 1(3 Set the STP2 step 6 time. 0 0| 6129

7 | sTP2 time 7 0.1 | 6000.0 1(3 Set the STP2 step 7 time. 0 0| 6129
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Block-B parameters (S/W option constants) list

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
B72 - STP2 time

0 | STP2 time 8 0.1 | 6000.0 1(';; Set the STP2 step 8 time. o o | 6-129

1 |STP2 time 9 0.1 | 6000.0 1(3 Set the STP2 step 9 time. 0 06129

2 | STP2 time 10 0.1 | 6000.0 1(3 Set the STP2 step 10 time. 0 0| 6129

3 [STP2 time 11 0.1 | 6000.0 1('30) Set the STP2 step 11 time. o o | 6-129

4 | STP2 time 12 0.1 | 6000.0 1(';; Set the STP2 step 12 time. o o | 6-129

5 | STP2 time 13 0.1 | 6000.0 1('3(; Set the STP2 step 13 time. o o | 6-129

6 | STP2 time 14 0.1 | 6000.0 1(3 Set the STP2 step 14 time. 0 0| 6129
B73 — STP3 frequency

0 | STP3 frequency 0 0.00 | 100.00 10('33 Set the STP3 step 0 frequency. @) O | 6-129

1 | STP3 frequency 1 0.00 | 100.00 10('5/’00) Set the STP3 step 1 frequency. o 0 | 6-129

2 | STP3 frequency 2 0.00 | 100.00 10('%(; Set the STP3 step 2 frequency. o o | 6-129

3 | STP3 frequency 3 0.00 | 100.00 10('33 Set the STP3 step 3 frequency. o o | 6-129

4 | STP3 frequency 4 0.00 | 100.00 10('33 Set the STP3 step 4 frequency. @) O | 6-129

5 | STP3 frequency 5 0.00 | 100.00 10('5/’00) Set the STP3 step 5 frequency. o o | 6-129

6 | STP3 frequency 6 0.00 | 100.00 10('%(; Set the STP3 step 6 frequency. o o | 6-129

7 | sTP3 frequency 7 0.00 | 100.00 10('33 Set the STP3 step 7 frequency. o o | 6-129
B74 - STP3 frequency

0 | STP3 frequency 8 0.00 | 100.00 10('33 Set the STP3 step 8 frequency. o o | 6-129

1 | STP3 frequency 9 0.00 | 100.00 10('33 Set the STP3 step 9 frequency. @) O | 6-129

2 | STP3 frequency 10 0.00 | 100.00 10('5/’00) Set the STP3 step 10 frequency. o o | 6-129

3 | STP3 frequency 11 0.00 | 100.00 10('%(; Set the STP3 step 11 frequency. o o | 6-129

4 | STP3 frequency 12 0.00 | 100.00 10('33 Set the STP3 step 12 frequency. o o | 6-129

5 [ STP3 frequency 13 0.00 | 100.00 10('33 Set the STP3 step 13 frequency. @) O | 6-129

6 | STP3 frequency 14 0.00 | 100.00 10('5/’00) Set the STP3 step 14 frequency. o o | 6-129

B75— STP3 time

0 | STP3 time 0 0.1 | 6000.0 1('30) Set the STP3 step 0 time. o o | 6-129

1| sTP3 time 1 0.1 | 6000.0 1(';; Set the STP3 step 1 time. o o | 6-129

2 | STP3 time 2 0.1 | 6000.0 1(3 Set the STP3 step 2 time. 0 0| 6-129

3 | STP3 time 3 0.1 | 6000.0 1(3 Set the STP3 step 3 time. 0 0| 6129

4 | STP3 time 4 0.1 | 6000.0 1('30) Set the STP3 step 4 time. o o | 6-129

5 | STP3 time 5 0.1 | 6000.0 1(';; Set the STP3 step 5 time. o o | 6-129

6 | STP3 time 6 0.1 | 6000.0 1(3 Set the STP3 step 6 time. 0 0| 6-129

7 | sTP3 time 7 0.1 | 6000.0 1(3 Set the STP3 step 7 time. 0 0| 6129
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Block-B parameters (S/W option constants) list

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page

B76 — STP3 time
0 | STP3 time 8 0.1 | 6000.0 1('30) Set the STP3 step 8 time. o 0| 6-129
1 |STP3 time 9 0.1 | 6000.0 1(3 Set the STP3 step 9 time. o 06129
2 | STP3 time 10 0.1 | 6000.0 1('3(; Set the STP3 step 10 time. o 0| 6-129
3 | STP3 time 11 0.1 | 6000.0 1(';; Set the STP3 step 11 time. o 0| 6129
4 | STP3 time 12 0.1 | 6000.0 1('30) Set the STP3 step 12 time. o 0| 6129
5 | STP3 time 13 0.1 | 6000.0 1(3 Set the STP3 step 13 time. o 0| 6-129
6 | STP3 time 14 0.1 | 6000.0 1('3(; Set the STP3 step 14 time. o o | 6-129




6. Control Functions and Parameter Settings

6-4

Block-C parameters

The Block-C parameters are divided into the basic functions, extended functions and hardware option
functions.

V/f  : Indicates parameters that apply for V/f control (constant torque, variable torque) (C30-0: f0 = 1).
VEC : Indicates parameters that apply for IM speed sensor-less vector control and IM speed vector

control with sensor (C30-0: fO = 2, 3).

PM : Indicates parameters that apply for control mode with PM motor sensor (C30-0: fO = 4).
RWE : Displays the parameters that can be changed during operation.
Reference page: The number of the page providing detailed explanations is indicated.

Block-C parameters list

No. Parameter Min. Max. Defa_ult Function Application Ref,
(Unit) vii [vec] pm Rwe| page
C00 — Control methods
Run command method is set.
=1: F-RUN, R-RUN
0 | Run command method 1. 3. 1. =2: RUN, REV 0|00 6-133
= 3: Self hold
(Pulse inputs for F-RUN and R-RUN)
Set the stopping method for RUN
1 | Run/stop methods 1. 2. 2. | operation. olo|o| |e-134
= 1: Coast to stop
= 2: Ramp down to stop
Set the stopping method for JOG
operation. .
2 | Jog stop method 1. 2. 2. = 1: Coast to stop O|0|0O 6-134
= 2: Ramp down to stop
Emergency stop input logic is set.
3 i'f‘mftrf’oer;gy stop (EMS) 1, 2 1. | = 1: Close to stop olo|o| |e-134
P 9 = 2: Open to stop
Set the stopping method for the emergency
stop.
4 i?j;gency stop (EMS) 1, 3. 1. | =1: Coast to stop without a fault output |0 |0 | 0| |6-134
= 2: Coast to stop with a fault output
= 3: Ramp down to stop
Control source Set whether to validate the remote auxiliary
5 | switchover method 1 5 y operation sequence for the local operation ololo 6-135
(J1 setting) mode. .
= 1: Disables = 2: Enables
Select the No. of auxiliary operation
Control source sequence input points when the COP
6 | switchover method 1. 2. 1. [command is ON. O|O|O 6-135
(J2 setting) = 1: Terminal block input
= 2: Serial input
The conditions for turning the sequence
7 Run contact output 1 5 1 RUN output ON are set. ololo
condition selection ’ ’ ’ = 1: ON at pre-excitation
= 2: OFF at pre-excitation
C01 - Start/stop frequency
0 | start frequenc 0.10 Fmi): 1.00 | When RUN is started, operation starts from o ol 686
q y ) 60.00 (Hz) [this frequency.
Stop frequenc Fmax 1.00 The DC brakes are applied when the
1 (DCpbraEe stalyt) 0.10 or (Hz) output frequency value is less than this O O | 6-86
60.00 frequency value.
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Block-C parameters list

No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) VIf |VEC| PM [RWE| page
C02 - Various setting input selection
= 1: Analog fixed
Speed setting input = 2: Serial/parallel fixed
0 points selection 1. 5. 4= 3: Panel fixed = 4: Sequence 6-135
= 5: Pulse train input fixed
Traverse center = 1: Analog fixed = 2: Analog fixed
1 | frequency input points 1. 5. 3. | = 3: Panel fixed = 4: Sequence 6-135
selection = 5: Pulse train input fixed
L = 1: Analog fixed = 2: Serial fixed
2 Torque Se“'r?g input 1. 5. 3. | = 3: Panel fixed = 4: Sequence 6-135
points selection L S .
= 5: Pulse train input fixed
3 Torque ratlo 1 sett_lng 2 4. 3. f 2 Serial fixed = 3: Panel fixed 6-135
input points selection = 4: Sequence
4 Torque bias 1 setting 1 4 3 |= 1: Analog fixed = 2: Serial fixed 6-135
input points selection ' ’ * | = 3: Panel fixed = 4: Sequence
5 Torque ratlo 2 sett_lng 2. 4. 3. f 2 Serial fixed = 3: Panel fixed 6-135
input points selection = 4: Sequence
Drive/regenerative _ 1. ) -9 ol i
6 |torque limit input points 1. 4. 4. |- 1j Analog fixed B 2j Serial fixed 6-135
f = 3: Sequence = 4: Sequence
selection
7 AS_R response input 2 4. 3 f 2 Serial fixed = 3: Panel fixed 6-135
points selection = 4: Sequence
8 Machine_ time cons_tant 2 4. 3 f 2 Serial fixed = 3: Panel fixed 6-135
input points selection = 4: Sequence
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No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
C03 - Sequence input terminal function — 1
0 [F-RUN Forward run -11. 16. 1. O|O0[O|O|6-135
1 [EMS Emergency stop -11. 16. 3. Value Input terminal O[O|O|0O]|6-135
2 |R'RUN Reverse run -11. 16. 4. -11 PSI11 O|O0|O0|[0O]|6-135
3 |F-JOG  Forward jogging -11. 16. 5. -10 [PSI10  Relay option o|lo|o|o]6-135
Sadi -9 PSI9 (reversed)
4 |R-JOG Reverse jogging -11. 16. 6. 8 PSI8 O[O|O|0O]|6-135
5 |HOLD  Hold signal -11. 16. 0. 7 PSI7 O[O|O|0O]|6-135
6 |BRAKE DC brake -11. 16. 0. -6 PSI6 O|O0[O|O|6-135
N -5 PSI5 Base section _
7 | RESET Bre.akdownreset 11. 16. 2. M PS4 terminal block O|O0[O|O|6-135
COP Serial -3 PSI3 (reversed)
8 transmission -11. 16. 0. 2 PSI2 O[O0 |0O]|6-135
selection 1 PSI1
9 CSESI_S Ramp selection -11. 16. 0. 0 OFF fixed OO0 |O|6-135
IPA Ratio interlock
A bypass -11. 16. 0. ; Eg:; O|O0|0O]|O
B | CPASS Ramp bypass -11. 16. 0. 3 PSI3 B i O[O0]|0]|O0
ase section
PIDEN  PID control 4 PSI4 :
c selection -11. 16. 0. 5 PSI5 terminal block ©|0|0|0
D [VFS  Speed setting 1 1. 16. 16. 6 |PSI6 olo|o|o
E [IFS Speed setting 2 -11. 16. 0. ; Eg:; [OX NOR KON NO)
F [ AUX Speed setting 3 -11. 16. 0. ofO|O]|O
FT 2 - - 9 PSI9 Relay option
C04 - Sequence input terminal function — 2 10 |PSI10
: 1 PSI11
PROG  Program function
0 enable -11. 16. 0. 12 PLC1 OO0 |O|6-135
CFS Serial 13 PLC2 Built-in PLC
1 communication -11. 16. 0. 14 PLC3  output O[O|O|O|6-135
setting select 15 |PLC4
S0 Program speed 16 ON fixed
2 selection -11. 16. 0. O[O0 |0]|6-135
S1 Program speed
3 selection -11. 16. 0. O[O0 |0O]|6-135
S2 Program speed
4 selection -11. 16. 0. O[O0 |0]|6-135
S3 Program speed
5 selection -11. 16. 0. O[O0 |0]|6-135
SE Program speed
6 selection -11. 16. 0. O[O0 |0]|6-135
FUP Frequency
7 (speed) increase -11. 16. 0. OO0 |0O|6-135
FDW Frequency
8 (speed) decrease -11. 16. 0. O|O0[0O|O|6-135
BUP Ratio interlock
9 bias increase -11. 16. 0. O|O0[0O|0O|6-135
BDW Ratio interlock
A bias decrease -11. 16. 0. ojojo|o
IVLM Ratio interlock
bias increase/
B decrease -11. 16. 0. ofO|O]|O
selection
AUXDV  Auxiliary drive
selection -11. 16. 0. OofO|O]|O
PICK Pick-up -11. 16. 0. O|O0|0O]|O
MBRK_ans
E External brake -11. 16. 0. OofO|O]|O
answer
F | PRST  STP reset -11. 16. 0. ofO|O]|O
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No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) VIf |VEC| PM [RWE| page
C05 - Sequence input terminal function — 3
0|5 Digial torque 1. 16. 0. olo|o|o|6-135
ias 1
S6 Digital torque
1 bias 2 -11. 16. 0. O|O0|O|[O|6-135
S7 Digital torque
2 bias 3 -11. 16. 0. O|O0|O|[O|6-135
AUXSWO
3 Auxiliary drive No -11. 16. 0. O[O0 |0]|6-135
selection L
AUXSW1
4 Aucxiliary drive No -11. 16. 0. O|O0|O|[O|6-135
selection H
PLS_IN Pulse train input
5 selaction -11. 16. 0. O|O0|O|[O|6-135
OCLLV1 OCL Level
6 setting 1 -11. 16. 0. O|O0|O|[O|6-135
OCLLV2 OCL Level
7 setting 2 -11. 16. 0. @) 6-135
C06 — Sequence input terminal function — 4
0 |EXC Pre-excitation -11. 16. 0. OlO[O]6-135
1 |ACR ACR -11. 16. 0. 0|0 |0O|6-135
2 |PCTL P control -11. 16. 0. O|O[O]6-135
LIM1 Drive torque
3 limiter -11. 16. 0. 0|0 |0O|6-135
changeover
LIM2 Regenerative
4 torque limiter -11. 16. 0. O|O|[O|6-135
changeover
MCH Machine time
5 constant -11. 16. 0. O|O|[O|6-135
changeover
6 | RFO 0 setting -11. 16. 0. 0|0 |0O|6-135
DROOP Drooping
7 changeover -11. 16. 0. 0|0 |O|6-135
DEDB  Dead band
8 setting -11. 16. 0. 0|0 |0O|6-135
TRQB1 Torque bias
9 setting 1 -11. 16. 0. 0|0 |0O|6-135
TRQB2 Torque bias
A setting 2 -11. 16. 0. 0|0 |0O|6-135
C07 — Analog input terminal function
0 | Speed setting 1 0. 11. 2. 0|00 |O|6-135
1 Speedsett!ngZ 0. 11. 3. Value Input terminal 0|00 |O|6-135
2 Speted.settmg3. 0. 11. 0. 0 0% fixed 0|00 |O|6-135
3 Rat[o interlock bias 0. 1. 0. 1 100% fixed ololo|o]|e6-135
setting 2 Al1
3 Al2
4 Traverse center 0. 1. 0. 7 Al3 olololole135
frequency 5 |PAi4(OP)
5 | PID feedback 0. 11. 0. 6 PAI5 (OP) O|O|O|[O|6-135
6 | Torque setting 0. 11. 0. 7 PAI6 (OP) OO0 [O]6-135
Drive torque limiter 8 Built-in PLC output 1
7 reducﬁor?setting 0. . 1. 9 |Built-in PLC output 2 O|0|O[6-135
R tve t 10 Built-in PLC output 3
g | ~egenerative torque 0. 1. 1. 11 Built-in PLC output 4 O[O0|0O|6-135
limiter reduction setting PAIA o PAIG for f
Torque bias 1 setting 0. 11. 0. to are for future. ololo]e135
A Ana]og torque bias 0. 1. 0. 6-135
setting
C08 — Automatic start setting
=1: off
Auto start = 2: on without pick-up .
0 (To F-RUN/R-RUN) 1. 8. 1. = 3: on with pick-up (re-start after a olo|o 6-136
momentary power loss)
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No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page

C09 - Parameter protection/operation locks

Set to prevent unintentional operation from
the operation panel (OPU).

Set whether to enable or prohibit data
changing for each parameter function unit
as shown above.

Parameter protection:
O : Unprotected (changeable)
x : Protected (unchangeable)

Block B, C
Value [Block A -

0 [ Parameter protection 1. 9. 1. Basic| Extn. | S/W | H/W O[O|O|O|6-137
1 O O O O O
2 X X X x X
3 @] x X x x
4 O X O X x
5 O x O O x
6 O O o O O

7,8 X x X X x
9 O O o O O

1: Enable control from Operation Panel
2: Disable control from Operation Panel
1 | Operation panel lock 1. 3. 1. (except for STOP key, if pressedfor2 (O | O | O [ O | 6-137

seconds, will stop the drive)
=3: Only STOP key is available

=1: Disables switchover while the drive is
LCL switchover running
protection ' ’ " |=2: Enables switchover while the drive is
running

O[O0 |0|O|6-137

Set this to prevent unintentional reverse
run operation.
When set to "2", the sequence input "R
RUN" operation command will be disabled.
1. 2. 1. [ Note that if the reverse run setting O|O|O|O
(negative value) is input into the speed
setting during "F-RUN” operation, reverse
run will start.

=1:Enable = 2: Prohibit

Reveres run sequence
(R‘RUN) prohibit

Set this to prevent unintentional reverse
jogging operation.
When set to “2”, the “R-JOG” operation

Reverse run jogging command will be disabled.
4 | sequence (R-JOG) 1. 2. 1. [ Note that if the reverse run setting O|O|O|O
prohibit (negative value) is input into the jogging
setting during “F-JOG” operation, reverse
run will start.

=1:Enable = 2: Prohibit

Set this to prevent unintentional reverse
run operation.
When set to “2”, reverse run during ACR
operation will be prohibited.
1. 2. 1. | The reverse run speed will be limited to (el Ke)
approx. 1% if reverse run is started.
This setting is ignored in the V/f mode.
=1: Enable
= 2: Prohibit

Reverse run during
ACR mode prohibit

Set 1 for the setting value to clear the fault
history details.

The c_Iearmg operation will not take place at olololo
a setting other than 1.
1: Clear fault history
2405: Reset software

6 | Fault history buffer clear 0 9999 0. 6-138
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No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) vif [vec| pm RwE| page
9: All default values load
10: Parameter A
11: Parameters B, C basic functions
12: Parameters B, C extended functions
13: Parameter B software option function
Parameter C hardware option function
14: Parameters B basic functions
15: Parameters B extended functions
7 | Default value load 0 9999 0. | 16: Parameter B software option function OofO|O 6-138
17: Parameters C basic functions
18: Parameters C extended functions
19: Parameter C hardware option function
C10 — Custom parameter register
0 |Custom -0 1.00.0 | 2.FF.F | 1.9F.F O|O|O|0O|6-138
1 | Custom — 1 1.00.0 | 2.FF.F | 1.9F.F O|O|O|0O|6-138
2 [Custom -2 1.00.0 | 2.FF.F | 1.9F.F | Set for each parameter No. to be displayed [O | O | O[O | 6-138
3 | Custom - 3 1.00.0 | 2FFF | 1.9F.F 22?;3;2?8" as an AD4-0to 7 custom o[o|o[o]e138
4 | Custom -4 1.00.0 | 2.FF.F | 1.9F.F Example) To set B13-0 (torque O|O|O|0O|6-138
5 | Custom -5 1.00.0 | 2.FF.F | 1.9F.F setting), set as 1.13.0. O|O0[O|O|6-138
6 | Custom -6 1.00.0 | 2.FF.F | 1.9F.F O|O|O|0O|6-138
7 |Custom -7 1.00.0 | 2.FF.F | 1.9F.F O|O|O|0O|6-138
C11 — Operation panel mode setting
The initial operation mode for when the
0 | Initial mode 1. 2. 1. | power is turned ON is set [OX NOR KON NO)
=1:Local =2: Remote
The initial operation mode for when the
power is turned ON, if using the automatic
start function (when C08-0 =2 or 3) during
the local operation mode (operation from
operation panel) is set.
1 | Run command status 1. 8. 1. If =2 is set, forward run will start when the ojojojo
run enable state is entered after the power
is turned ON.
=1:Stop =2:Forward run
= 3: Reverse run
Used to prevent changes to the
Operation panel frequency/rotation speed settings in real
2 | frequency change 1. 2. 1. [time. O|O|O|O
operation =1: Change in real time
=2: Change using the Set key.
Select the parameters displayed first when
the power is turned ON.
0.00.0
3 Operation panel monitor 0000 | 1.9FF | 0.00.0 olololo
parameter : Sub No.
: Main No.
: 0: D block
1: A block
Select the language displayed on the LCD
panel.
] =0: English =1: French
4 |LCD panel: Language 0. 4. 0. |=2: German =3: Spanish olololo
setting =4 Italian
(This is displayed only when the LCD
panel is connected)
Adjust the contrast of the characters
LCD panel: Contrast ) displayed on the LCD panel.
S adjustment 10. S 0. (This is displayed only when the LCD panel olojoo
is connected)
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Set the time to turn ON the LCD panel's
backlight.
) . =0: Always ON
6 LC[‘;E panel. Bapkhght 0. 255. 0. =Other than 0: Turns OFF when there is o|lo|o]|O
OFF timer setting (s) no operation for set time
(This is displayed only when the LCD panel
is connected)
Panel operation method =1: Conventional method
7 selection 1. 2. 1. =2: Main No. selection method olo|o0
C12 - Setting input terminal function
o | Al Terminal input 1, 2 1. | = 1: Voltage input, = 2: Current input olo|o| |e6-139
mode selection
1 | Al1 Voltage input mode 1 3. 1. |=1:0t010v,=2:0t05V,=3:1t05v |0 |0 |0| |6-139
selection
2 [Al Currentinput mode 1 2. 1. |=1: 4 t0 20mA, = 2: 0 to 20mA olo|o| 6139
selection
3 | Filter time constant for 9 250. 8. | Atime constant of setting value/2ms is ololo 6-141
Al1 input (ms) | applied on the input value.
4 | Al2 terminal input mode 1 2. 1. [=1: Voltage input, = 2: Current input O|0|0O 6-139
5 | Al2 voltage input mode 1 3. 1. [=1:0to 10V,=2:0to 5V, =3:1to 5V O|O|O 6-139
6 | Al2 current input mode 1 2. 1. |=1:4t020mA, = 2: 0 to 20mA O|0|0O 6-139
7 Fllte_r time constant for 2 250. 8. |[A t|rr_19 constan_t of setting value/2ms is ololo 6-141
Al2 input (ms) | applied on the input value.
8 | AlI3 terminal input mode 1 3. 1. |=1:0to £10V,=2: 0 to £5V, =3: 1 to 5V O|0|O 6-140
9 | AI3 input gain 0.000 | 5.000 | 1.000 |AMagnification gainis appliedonthe Al3 | | 5| 5 | o | 6-140
input value.
A FiIte_r time constant for 2 250. 8. [A tin_1e constant of setting value/2ms is ololo 6-141
Al3 input (ms) |[applied on the input value.
0.01 The program setting inputs are filtered with
B | Program setting filter 0.00 1.00 ' the setting terminal batch. (Prevents O|O|O|O|6-141
() |incorrect setting caused by chattering.)
C |Fulse rain input 0.1 | 1000.0 23'2(; o|o|o|o|e-141
Bulse § g - d " y 1000 There is the following restriction.
ulse train inpu . .
D F2 setting frequency 1. | 10000. (Hz) C12-Cx2<C12-D O|O|O|O|6-141
Pulse train input 1 i .
E | frequency 0. 2000. (msj Refer to section 5-7-3 for details on the olololo]e-141
LPF time constant parameters related to the pulse train input
Pulse train inout 100 function.
F | use tran inpu 0.01 | 20.00 : olo|o|o]6-141
judgment time (s)
C13 - Output terminal function
0 | AO1 terminal output 0. 21. 0. | Select the setting value from the following | O | O | O | O | 6-141
1 | A02 terminal output 0. 21. 3. |table, and output. o|lo|o|0o]|6-141
Value Parameter Terminal voltage Value Parameter Terminal voltage
0 Output frequency 10V at Max. frequency 11 | Torque current 5V at Motor rated current
1 Setting frequency 10V at Max. frequency 12 | Excitation current 5V at Motor rated current
Setting speed 10V at Max. speed 13 | Actual motor rotation speed | 10V at Max. speed
2 | Ramp output 18& a: max- frequgncy 14 | Namp output 10V at Rated torque
at Max. spee Overload monitor o
3 [ Output current (Motor) 5V at Motor rated current 15 (motor protection) 10V at 100%
4 Output current (Drive) 5V at drive rated current 16 | Built-in PLC output 1 10V/1000h
5 [ Output voltage 10V at Motor rated voltage 17 | Built-in PLC output 2 10V/1000h
6 | Motor output power 5V at (Rated output voltage 18 | Built-in PLC output 3 10V/1000h
;VMO:‘:O:;G("ZSB‘UGS““_ ; 19| Builtin PLC output 4 10V/1000h
a eries
7 | DC voltage 5V at 600V (400V Series) 20 | DM1 for maker 10V/1000h
Overload monitor o
8 | (unit protection) 10V at 100% 21 | DM2 for maker 10V/1000h
9 Heat sink temperature 10V at 100°C
10 | Motor speed 10V at Max. speed
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C13 - Output terminal function
2 |RA-RC output 55, 55. 1. o|lo|o|o|e142
parameters
3 | PSOT output 55, 55. 4. o|lo|o|o|e142
parameters
PSO2 outout Select the setting value from the following
4 arametefs -55. 55. 8. |table, and output. ololo|o]|6-142
P -1 to -55 are the reverse output of 1 to 55.
5 | PSOS output 55, 55. 0. o|lo|o|o|e142
parameters
g |FAFB-FC output 55, 55. 2. o|lo|o|o|e142
parameters
Value O_utput Value O_utput Value O.Utpm Value O!.Itput Value O_utput Value [Output signal| | Value Oytput
signal signal signal signal signal signal
0__|[Fixed to OFF| 8 IDET 16 EC3 24 LLMT 32 PLC1 40 FPOS 48 MPO1
1 RUN 9 ATN 17 ACC 25 ULMT 33 PLC2 41_|For future use 49 MP02
2 FLT 10 SPD1 18 DCC 26 | Doff-End 34 PLC3 42 [For future use 50 MP03
3 MC 11 SPD2 19 | AUXDV 27 MBRK 35 PLC4 43_|For future use 51 MP04
4 RDY1 12 COP 20 ALM 28 DVER 36 PLC5 44 __|For future use 52 MP05
5 RDY2 13 ECO 21 FAN 29 BPF 37 PLC6 45 |For future use 53 MP06
6 LCL 14 EC1 22 ASW 30 | RDELAY 38 PLC7 46 |For future use 54 MPQ7
7 REV 15 EC2 23 ZSP 31_|Fixed to ON 39 PLC8 47 _|For future use 55 MP08
Value O.utput Value Oytput Value Oytput Value Of.ltput Value O.utput Value |Output signal| | Value O.utput
signal signal signal signal signal signal
-8 IDET -16 EC3 24 LLMT 32 PLC1 -40 FPOS -48 MPO1
-1 RUN 9 ATN 17 ACC 25 ULMT -33 PLC2 -41_|For future use| | -49 MP02
-2 FLT -10 SPD1 -18 DCC -26 Doff-End -34 PLC3 -42 _|For future use -50 MP03
3 MC 11 SPD2 19| AUXDV 27 MBRK -35 PLC4 -43_|For future use| | -51 MP04
-4 RDY1 12 COP -20 ALM 28 DVER -36 PLC5 -44_|For future use| | -52 MP05
5 RDY2 13 ECO 21 FAN 29 BPF -37 PLC6 -45_|For future use| | -53 MP06
6 LCL 14 EC1 22 ASW -30_| RDELAY -38 PLC7 -46_|For future use| | -54 MP07
7 REV -15 EC2 -23 ZSP -31_|[Fixed to ON -39 PLC8 -47_|For future use| | _-55 MP08
7 Bwlt-n) PLC input 0. 19. 0. Se_lec;t the details set in address 10h of the olololo
selection 1 built-in PLC memory.
8 Bwlt-n) PLC input 0. 19. 0. Se_lec;t the details set in address 11h of the olololo
selection 2 built-in PLC memory.
9 Bwlt-n) PLC input 0. 19. 0. Se_lec;t the details set in address 12h of the olololo
selection 3 built-in PLC memory.
A Bwlt-n) PLC input 0. 19. 0. Se_lec;t the details set in address 13h of the olololo
selection 4 built-in PLC memory.
. Set “2” when using the pulse train output
B | uoe train output 1. 2. 1. | function. olo|o|o]6-142
Refer to section 5-8-3 for details.
C | Pulse frequency at 0% 1. | 32000. 23% There is the following restriction. olo|o|o|6-142
C13-C+1<C13-D
Pulse frequency at 10000
D [ maximum frequency/ 1. | 32000. N . . O|O|0O|[0O]|6-142
speed (Hz) | Refer to section 5-8-3 for details.
Select the setting value from the following
table, and output.
Refer to section 5-8-3 for details.
Value Output
£ | Pulse train output 0 4 0. 0 Output frequency olo|lo|o]e-142
parameter selection 1 Setting frequency
Setting speed
2 Ramp output
3 Motor speed
4 Actual motor rotation speed
Output parameter
F [absolute value 1. 2. 1. | Refer to section 5-8-3 for details. O|O0O[O|0O|6-142
calculation selection
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C14 — Meter output gain
0 | output gain for A01 020 | 200 | 1.00 |10¢atMax frequencywhenthisissetio | | |0 o 6142
20mA (5V) at the rated current when this is
1 | Output gain for A2 020 | 200 100|200 Max 11v) et oo oo | 6142
9 Random sca]g (AS) 0.01 | 10000 30.00 Set the coefficignt for the D00-4 and D01-5 olololo| 6144
display coefficient random scale display.
When C14-7 or 8 is set to 1 or 3, the offset
A01 output offset 0.00 | can be fluctuated with this setting value.
3 -8.00 8.00 O[O|O|O|6-142
(Voltage) (V) |If the offset is set to a value other than 0V,
the output which can be displayed with =,
such as the output frequency, can be +
AQ2 output offset } 0.00 | output in the range of 0 to 10V centering on .
4 (Voltage) 8.00 8.00 (V) |this setting value. The absolute value is 0|0|0|0|6-142
output when 0.00 is set.
AO01 output offset 0.0
-15. 15. O|O|O|0O]|6-142
5 (Current) 5.0 50 (mA) [When C14-7 or 8 is set to 2, the offset can 6
be fluctuated with this setting value.
6 A02 output offset 15.0 15.0 0.0 9 ololo|o]le-142
(Current) (mA)
=1: Voltage 0V to 10V = 3: Current 4mA to
7 | A01 output method 1. 3. 1|  20mA olo|o| |e142
=2: Voltage 0V to 10V (5V offset)
When =2 is set, the gain will be setto a
8 A°|2 outout method 1, 3. 1. | 0.5-fold setting using the 5V pointasthe |0 |0 |o| |6-142
selection reference point.
9 Al1 rgr_ldom scale 0.01 | 100.00 30.00 Analog input: Ran_dom scale coefficient olololo| 6144
coefficient dedicated for Al1
A Al2 rgr_ldom scale 0.01 | 100.00 30.00 Analog input: Ran_dom scale coefficient olololo| 6144
coefficient dedicated for Al2
B AI3 rgr_ldom scale 0.01 | 100.00 30.00 Analog input: Ran_dom scale coefficient olololo| 6144
coefficient dedicated for Al3
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C15 - Status output detection level
0 Attainr_nent _(ATN) 0.0 20.0 10.0 The attained output (ATN) operation width ololo 6-145
detection width (%) |is set.
1 Current (IDET) 5 300. 100. [ The current detection (IDET) operation ololo 6-145
detection level (%) |level is set.
Speed detection (SPD1) 95.0
2 1.0 105.0 oflo|0O 6-145
level — 1 (%) | The speed detection (SPD1, SPD2)
i tion level is set.
3 Speed detection (SPD2) 10 105.0 50.0 [operation levelis se ololo 6-145
level — 2 (%)
4 Zero speed detection 0.00 50.00 1.00 | The zero speed detection (ZSP) operation ololo 6-145
(ZSP) level (s) [level is set.
5 [ RDELAY delay time 0.0 | 1000.0 1('5(; Set the delay time for RDELAY output. oflo|0O 6-146
When only a specific fault is to be output,
6 fggcct’.‘(‘)tnp“t fault 0.00.0 | 1.FE.F. | 0.00.0. |this parameter can be set so thatonly the |0 |0 |0 |0 | 6-146
! fault with the set conditions is output with
EC1 aul sequence output:ECO to EC3.
output fault
7 selection 0.00.0 | 1.FF.F. | 0.00.0. 0.00.0 oflO]|0O 6-146
g | EC2 outputfault 0.00.0 | 1.FF.F. | 0.00.0. \—  Sub No. olo|o|o]6-146
selection
: Fault No.
EC3 output fault : 0 : Normal fault
9 selection 0.00.0 | 1.FF.F. | 0.00.0. 1 * Monitor fault oflo|0O 6-146
Normal fault No. table
No. qurespond- No. qurespond- No. qurespond- No. qurespond- No. Co_rrespond-
ing fault ing fault ing fault ing fault ing fault
00 None 04 ov 08 SP 0C GRD 10 BPFLT
01 EMS 05 uv 09 CONV 0D 10 11 [ For future use
02 PM 06 PHL 0A ATT OE CPU 12 [ For future use
03 oC 07 UOH 0B oL OF FUSE 13 | For future use
Minor fault No. table
No. Corresponding fault No. Corresponding fault
00 None 04 Speed deviation error
01 | Speed (position) detection error 05 Pump control upper limit
02 Carrier f decelerating 06 Pump control lower limit
03 Overload error (50% or more) 07 | Al1 current input 3mA or less
08 | AI2 current input 3mA or less
A | ECO OFF delay timer 0.0 | 600.0 (2'51) olo|o|o]6-146
] 0.1 | When a minor fault occurs, delay is applied
B |EC1 OFF delay timer 0.0 | 600.0 (é) for the set time if the minor fault occurrence | O | O | O | O | 6-146
conditions are reset.
C | EC2 OFF delay timer 0.0 | 600.0 0.1 | Note that if 0.00 is set, the operationwill | 0|0 |0 |0 | 6-146
(8) | not turn OFF and instead will remain ON.
; 0.1 |In either case, this will turn OFF regardless
D | EC3 OFF delay timer 0.0 600.0 ’ O[O|O|O|6-146
y (s) | of the setting when RST is turned ON.
E | ALM OFF delay timer 0.0 | 600.0 (251) olo|o|o]6-146
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C20 - Start interlock
0 Start/stop frequency 0.0 20.0 0.0 | The motor will stop when below this ololo|o]le-147
(speed) ' ) (%) |frequency setting.
If the motor stops when the set frequency
Start/stop frequenc 10 is set to C20-0 or less, the set frequency
1| (specd) ’ steqresis y 00| 200 (%) |mustbe raised to a level which exceeds | O | O | O | O | 6-147
P Y °/ 1 €20-0 plus this setting value in order to
resume operation.
The motor will not start when the setting is
above this frequency.
(When using with the setting start, set a
value that is larger than the setting start
2 I(r;teel':eodc)k frequency 0.0 20.0 (00/(; frequency.) O|O|O|O|6-147
P °/ | When C20-0=0, the setting start/stop will
not operate.
When C20-2=0, the setting interlock will not
operate.
0.00 Operation is started when the time
3 | RUN delay timer 0.00 10.00 .(s) corresponding to the setting value has O|O|O|O|6-147
elapsed from the run command.
C21 — Retry/pick-up
0 | Number of retries 0. 10. 0. | Setthe number of times to retry. olo|o| |e6-148
Retry is not executed when set to 0.
1 | Retry wait time 1 30 5. | Set the time from fault occurrence to the ololo 6-148
ry ' ’ (s) |start of retry.
— e 2.0 [ Set the time to wait before starting pick-up .
2 | Pick-up wait time 0.5 100 (s) | operation after the output has been cut off. ojojo 6-148
Set within the following range only if the
) . output torque is to be limited when
3 |ickeup current limit s0. | 300. | o |restarting. ololo| |[e-148
°/ 1c21-3 setting value > applicable motor
exciting current +10%
Select the pick-up operation for the reverse
run direction.
VI/f pick-up function =1: No reverse run pick-up
4 selection 1. 3. 1. | =2: Reverse run pick-up enabled (FMAX) % 6-150
=3: Reverse run pick-up enabled
(estimated speed)
Select the pick-up function for sensor-less
vector control.
=1: Reverse run pick-up disabled, start
Sensor-less pick-up search from NMAX
® | function selection 1 3. 1. | =2: Reverse run pick-up disabled, start % O | 6-150
search from setting value
=3: Reverse run pick-up enabled, start
search from NMAX
Speed estimation 10.00 Set the speed estimation proportional gain
6 | proportional gain for 0.00 | 100.00 ('0/) used for pick-up during sensor-less vector O O | 6-150
sensor-less pick-up °} | control.
Speed estimation 1.00 Set the speed estimation integral gain used
7 |integral gain for 0.00 | 300.00 ('%) for pick-up during sensor-less vector O O | 6-150

sensor-less pick-up

control.
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C22 - Overload
Note that when this parameter is changed,
Parameters C22-1 and C22-2 will
0 Motor overload 50.0 105.0 10({)’.0 au.tomatllcally be adjusted to the value of 6-151
reference (%) | this setting.
Take care when decreasing and then
increasing this value.
100.0 | The maximum value is as set on
1 | OHz overload 20.0 105.0 %) | Cc22-2. 6-151
100.0 | The minimum value is as set on
2 | 0.7Base freq. overload 50.0 105.0 (%) | C22-1. 6-151
Set the trip overload breakdown reference
at 1 minute. A breakdown stoppage (OL-3)
Motor overload 150.0 | will occur after 1 minute with the motor
3 breakdown reference 110.0 300.0 (%) | rated reference current value at this value. 6-151
The default value is 120.0 when heavy-duty
is set.
This parameter is for setting %ED of DBR
operation. When DBR transistor or DBR
16 built in the unit is used, set the parameter
4 | DBR overload 0.0 10.0 (0/') within the specification. 6-151
°/ | When 0.0 is set, the protection function is
disabled. When the external DBR unit is
used, set to 0.0.
This function is valid when control mode
5 Motor power loss 0 70 50.0 [selection is C30-0:f0=1 or auxiliary drive is 6-152
braking setting ) ’ (%) | selected and main circuit option selection is
C31-0:f0=2
Carrier frequency .. )
6 | automatic reduction 1. 2. 1, | =1+ Reduction enabled 6-152
. ) =2: Reduction disabled
function selection
fO: Input phase failure detection function
selection
7 Phase failure detection 11 22 11 =1: Function valid =2: Function invalid 6-152
function selection : : | f1: Output phase failure detection function :
selection
=1: Function valid =2: Function invalid
C24 - Speed detection error monitor
0 Over speed protection 20.0 200.0 1050.0 The over speed protection operation level 6-153
level (%) |is set.
Select control at speed detection error
=1: Speed detection error not monitored
=2: Speed detection error monitored (Do
not change to sensorless vector
control)
Control mode =3: Sspe_(tedhdtetection <Ierror mo?itoredt |
1 | changeover during 1. 3. 1. (Switch to sen‘sor ess vector an rol) 6-153
speed detection error Set whether to monitor speed detection
errors, such as wire breakage of the speed
detector circuit, and to change over from
vector control to sensorless vector control.
There will be no switch to sensorless
control for other than vector control. In this
case, select 1 or 2.
. The conditions for judging the speed
2 i?/ee(led detection error 1.0 100.0 1((2/'(; detection error are set. 6-153
°/ | Set as C24-2 > C24-3.
When the speed detection value deviation
3 Speed detection error 10 100 5.0 |is less than this setting value, it is 6-153
recovery level ' ’ (%) | determined that the speed detection has
been reset properly.
Select speed deviation control error.
=1: No error monitoring performed, no
Control mode ALM output, no FLT output
4 | changeover during 1. 3. 1. | =2: Error monitoring performed, no ALM 6-154

speed deviation error

output, FLT output performed
=3: Error monitoring performed, ALM
output performed, no FLT output

6-53




6. Control Functions and Parameter Settings

Block-C parameters list

No. Parameter Min. Max. Defa.ult Function Application | Ref.
(Unit) VIf |VEC| PM [RWE| page
C24 - Speed detection error monitor
5 Speed deviation error 10 50.0 100.0 Set _th(_e error judgment ct_)mmand and the ololo|e154
level (%) |deviation level for detection.
g | Speed deviation error 01| 200 | 199 Isetthe time for judging speed deviation. olo|o|e154
judgment time (s)
Set the error detection level for when the
R detecti 0 motor rotates in the reverse direction of the
7 | evelarse error detection 0. 100. % . | speed command. O[O |O]6-154
eve (%) | set using the base speed as 100%.
The error is not detected when 0 is set.
C25 — High-efficiency operation
N 10.0 | Set the time for the output voltage to drop .
0 | Voltage reduction time 0.1 30.0 (s) |from the V/f setting value to OV. O|O|O 6-154
Voltage lower limit 100. | When selecting a high-efficiency operation .
1 setting value 50. 100. (%) | function, set 50 to 99. oloo 6-154
=1: ON / OFF control is enabled. FAN is
. ON when inverter runs.
2 gg;lrlglg fan ON/OFF 1 2 2. The fan runs for 10s when starting. olo|o 6-155
=2: ON / OFF control is disabled. FAN is
always ON.
C26 — Standard serial transmission setting
0 | Function selection 1. 2. 1. | 1: Standard serial 2: MODBUS O|O|O 6-155
The parameters with a O mark below can
be changed.
Set- | Block A | Block B, C Parameter
ting Para- |
value | meter Basic |[Extend| S/W | H/W
Parameter change ! o ©[0o0[0]|O
1 protection 1. 5. 1. 2 - " - 1 olO|0O 6-155
3 O x x x x
4 O x O x x
5 o x O |O| x
O: Changeable x: Unchangeable
2 | Station No. 0. 247. 1. | Set the local station No. O|O|O 6-155
3 | Response timer 0.00 200 0.00 [Setthe minimum time from receiving olololols-155
(s) | command to returning an answer.
CN2 standard serial —1- —o- —a.
4 | communication baud 1. 5. 2. 1:4800 2: 9600 3: 14400 O|0|0|0O|6-155
rate setting =4:19200  =5: 38400
CN2 standard serial
5 | communication stop bit 1. 2. 2. [=1:1bit =2: 2 bit O|O0[O]|O|6-156
setting
CN2 standard serial
6 | communication parity 1. 3. 3. [=1: None =2: Even =3: Odd O|O|O|O|6-156
setting
=0: 0.01Hz or 0.1min™ unit: signed
Base section serial =1: 0.1Hz or 1min™ unit: signed
communication =2: 0.01% unit: signed
7 frequency (speed) unit 0. 0. 5. =3: 0.01Hz or 0.1min™ unit;: unsigned OO |0]|0O|6-156
setting =4: 0.1Hz or 1min™ unit: unsigned
=5: 0.01% unit: unsigned
C28 - Password No.
o |Password No. function 1. 2. 1. | =1: Function invalid =2: Functionvalid |0 |0 |0 |0 |6-156
Set the password No. Once set the display
1 | Password No. setting 0. 9999. 0. |will return to 0, so make sure nottoforget |O| O[O [ O | 6-156
the set number.
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C30 - Control mode selection
f1: The overload mode is set.
=1: Normal-duty (120%1min)
=2: Heavy-duty (150%1min)
0 | Control mode selection 1. 24. 11. |f0: The control mode is set. o|o|o 6-157
=1: VIf control
=2: IM speed sensor-less vector control
=3: IM speed vector control with sensor
=4: PM motor control with sensor
C31 - Main circuit option selection
fO: Motor loss braking (1=OFF, 2=ON)
Main circuit option f1: DB selection (1=OFF, 2=0ON)
0 | selection T 12220 1221 1) GV selection (1=OFF, 2=ON) Olo|o| |6-157
f3: (For future use)
1 | Ground fauit detection 1. 2. 1. |=1:Enabled  =2: Disabled olo|o| |e157
function
Set the gain for lowering the frequency at
the start of UVL operation.
. . The UVL function will be turned OFF if O is
2 | UVL proportional gain 00 | 00| G5 e Rel "W lolo|o|o]|e1s7
Set a value approx. half of the motor's
rated slip.
. ) Set the integral time constant for UVL
3 | VL Integral fime 2.| 200 (n11(s)j operation. ololololeiss
Reduce the value if UVT occurs.
C33 — Output terminal function (Option)
o |PSO4 output 55| 55| 0. o|o|o|o|e157
parameters
1 P:rgri:;'etfsm 55, 55. 11. | Select the setting value from the following |0 |0 |0 | 0 | 6-157
P table, and output.
2 PSO6 output -55. 55. 12. |-1to -55 are the reverse outputof 1t055. (O[O |O | O | 6-157
parameters
3 | PSO7 output 55| 55| 13, o|o|o|o|e157
parameters
Value O_utput Value O_utput Value O.Utpm Value O!.Itput Value O_utput Value [Output signal| | Value Oytput
signal signal signal signal signal signal
0 |Fixed to OFF 8 IDET 16 EC3 24 LLMT 32 PLC1 40 FPOS 48 MPO1
1 RUN 9 ATN 17 ACC 25 ULMT 33 PLC2 41 |For future use| | 49 MP02
2 FLT 10 SPD1 18 DCC 26 | Doff-End 34 PLC3 42 |For future use| |50 MP03
3 MC 11 SPD2 19 | AUXDV 27 MBRK 35 PLC4 43 _|For future use 51 MP04
4 RDY1 12 COP 20 ALM 28 DVER 36 PLC5 44 |For future use| | 52 MP05
5 RDY2 13 ECO 21 FAN 29 BPF 37 PLC6 45 _|For future use 53 MP06
6 LCL 14 EC1 22 ASW 30 | RDELAY 38 PLC7 46 |For future use| | 54 MPO7
7 REV 15 EC2 23 ZSP 31_|Fixed to ON 39 PLC8 47 _|For future use 55 MP08
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Block-C parameters list

No.

Parameter Min.

Max.

Default
(Unit)

Function

Application
V J

If [VEC| PM RWE| page

Ref.

C34 -

Field network interface (PROFIBUS)

Station number 0.

126.

Set the station address.
01 to 126 (Slave station)

O

O

O

Transmission error
detection

Select the detection of transmission errors.
=1: Not detected

=2: Detected

The "IO-9" error occurs when a
transmission major fault is detected.

HOLD/CLR/Emergency
stop

Set whether to hold or clear the command
value or apply emergency stop when a
transmission error (with recovery) occurs in
the option I/F.
=0:HOLD Maintain the command value at
the current value.
=1:Clear Clear all command values to 0.
=2:Emergency stop
Apply emergency stop
* This parameter is not related to the
transmission error detection C34-1.
The "emergency stop" setting requires
the operation resume operation after the
fault is reset.

Master timeout time 0.

100.

50.

Set the master timeout time.
[0.1 s/LSB]

Data range selection 0.

1.

Select the data range for the transmission
input/output data.

Refer to the "Data Range Selection Table"
for details.

C34 -

Field network interface (CC-Link)

Transmission error
detection

Select the detection of transmission errors.
=1: Not detected

=2: Detected

The "IO-9" error occurs when a
transmission major fault is detected.

HOLD/CLR/Emergency
stop

Set whether to hold or clear the command
value or apply emergency stop when a
transmission error (with recovery) occurs in
the option I/F.
=0:HOLD Maintain the command value at
the current value.
=1:Clear Clear all command values to 0.
=2:Emergency stop
Apply emergency stop
* This parameter is not related to the
transmission error detection C34-1.
The "emergency stop" setting requires
the operation resume operation after the
fault is reset.
This is notified to the parent station when
starting.
HOLDI/clear (including emergency stop)

Master timeout time 0.

100.

50.

Set the master timeout time.
[0.1 s/LSB]

Data range selection 0.

1.

Select the data range for the transmission
input/output data.

Refer to the "Data Range Selection Table"
for details.

CC-Link transmission
version selection

Set the version of the CC-Link transmission
protocol. (For future use)

(This parameter setting is invalid when
using other communication options.)
=1:Ver1  =2: Ver2
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Block-C parameters list

No.

Parameter

Min.

Max.

Default
(Unit)

Function

Application
V J

If [VEC| PM RWE| page

Ref.

C34 -

Field network interface (10 link II)

Station number

0.

126.

Set the station address.
02 to 31 (Remote station)

O

O

O

Transmission error
detection

Select the detection of transmission errors.
=1: Not detected

=2: Detected

The "IO-9" error occurs when a
transmission major fault is detected.

HOLD/CLR/Emergency
stop

Set whether to hold or clear the command
value or apply emergency stop when a
transmission error (with recovery) occurs in
the option I/F.
=0:HOLD Maintain the command value at
the current value.
=1:Clear Clear all command values to 0.
=2:Emergency stop
Apply emergency stop
* This parameter is not related to the
transmission error detection C34-1.
The "emergency stop" setting requires
the operation resume operation after the
fault is reset.

Master timeout time

100.

50.

Set the master timeout time.
[0.1 s/LSB]

Transmission speed

Set the 10 link Il metal transmission speed.
(This parameter setting is invalid when
using other communication options.)

=1: 125 kbps =3: 500 kbps

=2: 250 kbps =4: 1M bps

Transmission size

Set the 10 link Il transmission size.
(This parameter setting is invalid when
using other communication options.)
=1: 16W =2: 32W

Data range selection

1.

Select the data range for the transmission
input/output data.

Refer to the "Data Range Selection Table"
for details.
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Block-C parameters list

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
C50 — Encoder setting
The pulse input from the encoder can be
divided in half, and output to an external
0 Encoder pglse divided 1 1023, 4. |source from EAOUT and PBOUT on the olo 6-158
output setting speed detection PCB.
Adjust the setting value so that the output
pulse is up to 70kHz.
=1 : 2-phase input
=2 : 1-phase input
1 Encoder o.utput pulse 1 5 1 When using vector control with speed olo o | 6-158
No. selection sensor, set whether the number of pulses
input from the encoder is a 2-phase input
or 1-phase input.
Encoder AB ad Select the advance direction of the AB
2 | Encoder advance 1. 2. 1. |signal input from the encoder. Oo|O|0O 6-158
direction selection . A,
=1: Forward =2: Reverse
Set this only when the signal type cannot
3 | Encoder ABZ pulse type o.| 15 0. | be selected with C50-2, C51-2. Take ololo]| [e-159
selection : -
special care when setting.
A-IN1 B-IN1 Z-IN A-IN1 B-IN1 Z-IN
Setting Non Non Non |AB inter- Setting Non Non Non |AB inter-
No. invert invert invert | change No. invert invert invert [ change
I Invert I Invert I Invert I Invert I Invert I Invert
0 - - - 8 - - -
1 Invert - - 9 Invert - -
2 - Invert - 10 - Invert -
3 Invert Invert - No inter- 11 Invert Invert - AB inter-
4 - - Invert | change 12 - - Invert | change
5 Invert - Invert 13 Invert - Invert
6 - Invert Invert 14 - Invert Invert
7 Invert Invert Invert 15 Invert Invert Invert
A-IN1 L AB interchangeable
BN PO—0 |nvert la—pot— A _1 —
A
O O

Z-IN

I>O

Invert

O Invert

z V7R \\\
During CCW rotation t
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Block-C parameters list

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
C51 - Encoder setting (PM)
Select the type of signal input from the
encoder.
=1: A, B, Z-phase + U, V, W-phase signal
0 | Encoder selection 1 4. 1. [=2: A, B, Z-phase + serial absolute signal o) 6-159
=3: A, B, Z-phase + U, V, W-phase signal
(reduced wiring)
=4: SIN, COS signal
=0: Normal
1 ﬁ‘gepc':iif]e'z phase type 0 1 0 |=1: When the AB phase and Z phase edge o| 6160
is identical
Encoder Z sianal Select whether to reverse the Z signal input
2 9 1 2. 1. | from the encoder. o 6-160
reversal .. A
=1: Do not reverse =2: Reverse
Encoder UVW ad Select the advance direction of the UVW
3 | Encoader advance 1 2. 1. |signal input from the encoder. Oo|O|0O 6-160
direction selection . A,
=1: Forward =2: Reverse
4 |ZIN — U phase 00| 3509 | %9 |Electrical angle from Z-IN to U phase o|o 6161
winding phase angle )
5 | Z-IN - U phase angle 0.0 359.9 0(% Electrical angle from Z-IN to u phase o 6-162
Set this only when the signal type cannot
g | Encoder UVW pulse 0 7 0 |be selected with C51-3. Take special care o| |e-160
type selection -
when setting.
U-IN V-IN W-IN
Setting Non Non Non |UVinter- Invert
No. invert invert invert | change nve
/nvert | /Invert | /Invert - o u ] |
>0 O »
0 — - —
V-IN Q
1 Invert - - So—o v Ly
2 - Invert - W-IN Q
Y | L , —
3 Invert Invert - No inter- >o—o . T
2 — ~ invert | change During CCW rotation t
5 Invert - Invert
6 - Invert Invert
7 Invert Invert Invert
UVW measurement When using the rgduced wiring ABZUVW
start wait time 9 enc_oder, set the tlme_ to wait from the
7 . 0. 1000. . | setting of the UVW signal to the ©) 6-163
[For reduced wiring (ms) t of UVW. The fi functi
ABZUVW] measurement o - The timer functions
at a 2ms cycle, so set an integer-fold of 2.
When using the reduced wiring ABZUVW
UVW measurement encoder, set the interval to measure the
time 2. | UVW signal. If UVW cannot be measured
8 [For reduced wiring 0. 1000. (ms) [within this time, a fault will be output. The © 6-163
ABZUVW] timer functions at a 2ms cycle, so set an
integer-fold of 2.
ABZ measurement start When using the rgduced wi_ring ABZUVW
wait time 0 1000 9 encodler, 'Sﬁtrt]hepggr;e t.o w?ltTt;]efore starting 5 6163
9 [For reduced wiring . . (ms) contrp with the signal. The timer -
functions at a 2ms cycle, so set an
ABZUVW] .
integer-fold of 2.
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6-5 Block-U parameters

The block-U parameters are for the utility mode.

V/f  : Indicates parameters that apply for V/f control (constant torque, variable torque) (C30-0: fO = 1).

VEC : Indicates parameters that apply for IM speed sensor-less vector control and IM speed vector
control with sensor (C30-0: fO = 2, 3).

PM : Indicates parameters that apply for control mode with PM motor sensor (C30-0: fO = 4).

RWE : Displays the parameters that can be changed during operation.

Reference page: The number of the page providing detailed explanations is indicated.

Block-U parameters (Utility mode) list

Default Function Application Ref.

No. Parameter Min. Max. .
(Unit) vif [Vec[pm RwE| page

U00 — Parameter Control

The parameter copy function is executed
while the inverter is stopped.

=1001 : Save
The parameter data is saved from
the inverter to the operation
panel.

=2002 : Load
The parameter data is loaded
from the operation panel to the
inverter.
If parameter data outside the
setting range, such as for a
different inverter capacity, could
be loaded, the settings of the
parameters not within the setting
0 [ Parameter copy function 0. 9999. 0. range may be uncertain. In this O|O|O 6-164
case, always turn the power OFF

and ON once.

If =}, == appears when the

power is turned ON, enter D20-2
and set the uncertain data.

= 3003 : Verify check
The operation panel and inverter
parameter data contents are
verified and checked.
If the parameters differ,

=P ==~ will appear.
=4004 : Clear

The parameter data of operation
panel is cleared.
When C09-0 is locked, it can be unlocked
1 | Password No. setting 0. 9999. 0. | by inputting the 4-digit parameter set with 0|00 6-164
C28-0 in this parameter.
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Block-U parameter built-in PLC function settings

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
U10 - Built-in PLC setting
Set the number of banks to be executed at
1 bank/2ms.
The built-in PLC is turned OFF when 1 is
0 [ No. of execution banks 0. 5. 0. |set. O|0|0|0O|6-164
If a fault (CPU.B) occurs in the built-in PLC,
0 is forcibly set. Confirm the built-in PLC
command and then set U10-0 again.
Built-in PLC parameter 0. | Set the user parameters which can be used
T4 O- | FFFF- 1 (hex) | by the built-in PLC. ©10|0 06164
9 Built-in PLC parameter 0. FEFF. 0. olololo|e164
1 (hex)
3 Built-in PLC parameter o. | FFFF. 0. olololo|e-164
1 (hex)
4 Built-in PLC parameter 0. FFFF. 0. ololo|ol6-164
1 (hex)
5 Built-in PLC parameter 0. FEFF. 0. olololol 6164
1 (hex)
6 Built-in PLC parameter 0. FEFF. 0. olololo!|e164
1 (hex)
7 Built-in PLC parameter o. | FFFF. 0. olololo|e-164
1 (hex)
8 Built-in PLC parameter 0. FFFF. 0. ololo|ol6-164
1 (hex)
U20 — Built-in PLC command bank A
0 Set the built-in PLC command.
0 | Command 0-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 | Command 0-1 0. FFFF. (he% This is valid when U10-0 is 1 or more. O|O0|[O|O|6-165
2 | Command 0-2 0. | FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
3 | Command 0-3 0. | FFFF. 0. O|O0|[0O]|O|6-165
(hex)
4 | Command 0-4 0. | FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | command 0-5 0. | FFFF. 0. olo|o|o]s-165
(hex)
6 | Command 0-6 0. | FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 0-7 0. | FFFF. 0. O|O0[0O]|0O|6-165
(hex)
U21 — Built-in PLC command bank A
0. | Set the user parameters which can be used
0 | Command 1-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[O]|O|6-165
1 | Command 1-1 0. | FFFF. 0. O|O0[O]|0O|6-165
(hex)
2 | Command 1-2 0. | FFFF. 0. O|O0[0O]|O|6-165
(hex)
3 | Command 1-3 0. | FFFF. 0. O|O0|[0O]|O|6-165
(hex)
4 | Command 1-4 0. | FFFF. 0. olo|o|o]s-165
(hex)
5 | Command 1-5 0. | FFFF. 0. O|O0[O]|0O|6-165
(hex)
6 | Command 1-6 0. | FFFF. 0. O|O0|[0O]|0O|6-165
(hex)
7 [ Command 1-7 0. | FFFF. 0. O|O0|[0O]|O|6-165
(hex)
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Block-U parameter built-in PLC function settings

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
U22 — Built-in PLC command bank A
0 Set the built-in PLC command.
0 | Command 2-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 2-1 0. FFFF. (he% This is valid when U10-0 is 1 or more. O[O0 |0O]6-165
2 | Command 2-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | Command 2-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 2-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 2-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 2-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 2-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U23 - Built-in PLC command bank A
0 Set the built-in PLC command.
0 [ Command 3-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 3-1 0. FFFF. (he% This is valid when U10-0 is 1 or more. O[O0 ]|0O]|6-165
2 | command 3-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 3-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 3-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 3-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 3-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 3-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
U24 — Built-in PLC command bank A
0. | Set the user parameters which can be used
0 | Command 4-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|O|6-165
1 | Command 4-1 0. | FFFF. 0. ololo|o]e-165
(hex)
2 | Command 4-2 0. FFFF. 0. O|O0|[O]|0O|6-165
(hex)
3 | Command 4-3 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
4 | Command 4-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | command 4-5 0. | FFFF. 0. ololo|o]s-165
(hex)
6 | Command 4-6 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 4-7 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
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Block-U parameter built-in PLC function settings

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) vif [Vec] pm RwE| page
U25 — Built-in PLC command bank A
0 Set the built-in PLC command.
0 | Command 5-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 5-1 0. FFFF. (he% This is valid when U10-0 is 1 or more. O[O0 |0O]6-165
2 | Command 5-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | command 5-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 5-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 5-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 5-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 5-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U26 - Built-in PLC command bank A
0 Set the built-in PLC command.
0 [ Command 6-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 6-1 0. FFFF. (he% This is valid when U10-0 is 1 or more. O[O0 ]|0O]|6-165
2 | command 6-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 6-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 6-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 6-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 6-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 6-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
U27 — Built-in PLC command bank A
0. | Set the user parameters which can be used
0 | Command 7-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|O|6-165
1 | Command 7-1 0. | FFFF. 0. olo|o|o|e165
(hex)
2 | Command 7-2 0. FFFF. 0. O|O0|[O]|0O|6-165
(hex)
3 | Command 7-3 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
4 | Command 7-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | command 7-5 0. | FFFF. 0. ololo|o]s-165
(hex)
6 | Command 7-6 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 7-7 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
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Block-U parameter built-in PLC function settings

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
U30 — Built-in PLC command bank B
0 Set the built-in PLC command.
0 | Command 0-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 0-1 0. FFFF. (he% This is valid when U10-0 is 2 or more. O[O0 |0O]6-165
2 | Command 0-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | Command 0-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 0-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 0-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 0-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 0-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U31 - Built-in PLC command bank B
0 Set the built-in PLC command.
0 [ Command 1-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 1-1 0. FFFF. (he% This is valid when U10-0 is 2 or more. O[O0 ]|0O]|6-165
2 | command 1-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 1-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 1-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 1-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 1-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 1-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
U32 — Built-in PLC command bank B
0. | Set the user parameters which can be used
0 | Command 2-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|O|6-165
1 | Command 2-1 0. | FFFF. 0. ololo|o]e-165
(hex)
2 | Command 2-2 0. FFFF. 0. O|O0|[O]|0O|6-165
(hex)
3 | Command 2-3 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
4 | Command 2-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 2-5 0. | FFFF. 0. ololo|o]s-165
(hex)
6 | Command 2-6 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 2-7 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
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Block-U parameter built-in PLC function settings

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
U33 — Built-in PLC command bank B
0 Set the built-in PLC command.
0 | Command 3-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 3-1 0. FFFF. (he% This is valid when U10-0 is 2 or more. O[O0 |0O]6-165
2 | Command 3-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | command 3-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 3-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 3-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 3-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 3-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U34 - Built-in PLC command bank B
0 Set the built-in PLC command.
0 [ Command 4-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 4-1 0. FFFF. (he% This is valid when U10-0 is 2 or more. O[O0 ]|0O]|6-165
2 | command 4-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 4-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 4-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 4-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 4-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 4-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
U35 — Built-in PLC command bank B
0. | Set the user parameters which can be used
0 | Command 5-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|O|6-165
1 | Command 5-1 0. | FFFF. 0. ololo|o]e-165
(hex)
2 | Command 5-2 0. FFFF. 0. O|O0|[O]|0O|6-165
(hex)
3 | Command 5-3 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
4 | Command 5-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | command 5-5 0. | FFFF. 0. ololo|o]s-165
(hex)
6 | Command 5-6 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 5-7 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
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Block-U parameter built-in PLC function settings

No. Parameter Min. Max. Defa.ult Function Application Ref.
(Unit) VIf |VEC| PM [RWE| page
U36 — Built-in PLC command bank B
0 Set the built-in PLC command.
0 | Command 6-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 6-1 0. FFFF. (he% This is valid when U10-0 is 2 or more. O[O0 |0O]6-165
2 | Command 6-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | command 6-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 6-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 6-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 6-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 6-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U37 - Built-in PLC command bank B
0 Set the built-in PLC command.
0 [ Command 7-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 7-1 0. FFFF. (he% This is valid when U10-0 is 2 or more. O[O0 ]|0O]|6-165
2 | command 7-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 7-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 7-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 7-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 7-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 7-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
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U40 — Built-in PLC command bank C
0 Set the built-in PLC command.
0 | Command 0-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 0-1 0. FFFF. (he% This is valid when U10-0 is 3 or more. O[O0 |0O]6-165
2 | Command 0-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | Command 0-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 0-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 0-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 0-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 0-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U41 - Built-in PLC command bank C
0 Set the built-in PLC command.
0 [ Command 1-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 1-1 0. FFFF. (he% This is valid when U10-0 is 3 or more. O[O0 ]|0O]|6-165
2 | command 1-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 1-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 1-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 1-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 1-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 1-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
U42 — Built-in PLC command bank C
0. | Set the user parameters which can be used
0 | Command 2-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|O|6-165
1 | Command 2-1 0. | FFFF. 0. ololo|o]e-165
(hex)
2 | Command 2-2 0. FFFF. 0. O|O0|[O]|0O|6-165
(hex)
3 | Command 2-3 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
4 | Command 2-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 2-5 0. | FFFF. 0. ololo|o]s-165
(hex)
6 | Command 2-6 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 2-7 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
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U43 — Built-in PLC command bank C
0 Set the built-in PLC command.
0 | Command 3-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 3-1 0. FFFF. (he% This is valid when U10-0 is 3 or more. O[O0 |0O]6-165
2 | Command 3-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | command 3-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 3-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 3-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 3-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 3-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U44 - Built-in PLC command bank C
0 Set the built-in PLC command.
0 [ Command 4-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 4-1 0. FFFF. (he% This is valid when U10-0 is 3 or more. O[O0 ]|0O]|6-165
2 | command 4-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 4-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 4-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 4-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 4-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 4-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
U45 — Built-in PLC command bank C
0. | Set the user parameters which can be used
0 | Command 5-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|O|6-165
1 | Command 5-1 0. | FFFF. 0. ololo|o]e-165
(hex)
2 | Command 5-2 0. FFFF. 0. O|O0|[O]|0O|6-165
(hex)
3 | Command 5-3 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
4 | Command 5-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | command 5-5 0. | FFFF. 0. ololo|o]s-165
(hex)
6 | Command 5-6 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 5-7 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
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U46 — Built-in PLC command bank C
0 Set the built-in PLC command.
0 | Command 6-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 6-1 0. FFFF. (he% This is valid when U10-0 is 3 or more. O[O0 |0O]6-165
2 | Command 6-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | command 6-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 6-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 6-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 6-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 6-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U47 - Built-in PLC command bank C
0 Set the built-in PLC command.
0 [ Command 7-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 7-1 0. FFFF. (he% This is valid when U10-0 is 3 or more. O[O0 ]|0O]|6-165
2 | command 7-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 7-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 7-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 7-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 7-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 7-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
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U50 — Built-in PLC command bank D
0 Set the built-in PLC command.
0 | Command 0-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 0-1 0. FFFF. (he% This is valid when U10-0 is 4 or more. O[O0 |0O]6-165
2 | Command 0-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | Command 0-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 0-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 0-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 0-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 0-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U51 - Built-in PLC command bank D
0 Set the built-in PLC command.
0 [ Command 1-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 1-1 0. FFFF. (he% This is valid when U10-0 is 4 or more. O[O0 ]|0O]|6-165
2 | command 1-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 1-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 1-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 1-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 1-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 1-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
U52 — Built-in PLC command bank D
0. | Set the user parameters which can be used
0 | Command 2-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|O|6-165
1 | Command 2-1 0. | FFFF. 0. ololo|o]e-165
(hex)
2 | Command 2-2 0. FFFF. 0. O|O0|[O]|0O|6-165
(hex)
3 | Command 2-3 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
4 | Command 2-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 2-5 0. | FFFF. 0. ololo|o]s-165
(hex)
6 | Command 2-6 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 2-7 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
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U53 — Built-in PLC command bank D
0 Set the built-in PLC command.
0 | Command 3-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 3-1 0. FFFF. (he% This is valid when U10-0 is 4 or more. O[O0 |0O]6-165
2 | Command 3-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | command 3-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 3-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 3-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 3-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 3-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U54 - Built-in PLC command bank D
0 Set the built-in PLC command.
0 [ Command 4-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 4-1 0. FFFF. (he% This is valid when U10-0 is 4 or more. O[O0 ]|0O]|6-165
2 | command 4-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 4-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 4-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 4-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 4-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 4-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
U55 — Built-in PLC command bank D
0. | Set the user parameters which can be used
0 | Command 5-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|O|6-165
1 | Command 5-1 0. | FFFF. 0. ololo|o]e-165
(hex)
2 | Command 5-2 0. FFFF. 0. O|O0|[O]|0O|6-165
(hex)
3 | Command 5-3 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
4 | Command 5-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | command 5-5 0. | FFFF. 0. ololo|o]s-165
(hex)
6 | Command 5-6 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
7 | Command 5-7 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
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U56 — Built-in PLC command bank D
0 Set the built-in PLC command.
0 | Command 6-0 0. FFFF. (hexj The commands are executed in order from [O (O | O | O [ 6-165
smallest number.
1 [ Command 6-1 0. FFFF. (he% This is valid when U10-0 is 4 or more. O[O0 |0O]6-165
2 | Command 6-2 0. FFFF. 0. O|O0|0O]|O|6-165
(hex)
3 | command 6-3 0. | FFFF. 0. olo|o|o]e-165
(hex)
4 | Command 6-4 0. FFFF. 0. O|O0[O]|0O|6-165
(hex)
5 | Command 6-5 0. FFFF. 0. O|O0[0O]|O|6-165
(hex)
6 | Command 6-6 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
7 | command 6-7 0. | FFFF. 0. ololo|o]e-165
(hex)
U57 - Built-in PLC command bank D
0 Set the built-in PLC command.
0 [ Command 7-0 0. FFFF. (hexj The commands are executed in order from O[O | O | O | 6-165
smallest number.
1 [ Command 7-1 0. FFFF. (he% This is valid when U10-0 is 4 or more. O[O0 ]|0O]|6-165
2 | command 7-2 0. | FFFF. 0. ololo|o]e-165
(hex)
3 | Command 7-3 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
4 | Command 7-4 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
5 | Command 7-5 0. FFFF. 0. O|O0|[0O]|O|6-165
(hex)
6 | Command 7-6 0. | FFFF. 0. ololo|o]e-165
(hex)
7 | Command 7-7 0. FFFF. 0. O|O0[0O]|0O]|6-165
(hex)
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U60 — Built-in PLC command bank E
0 Set the built-in PLC command.
0 | Command 0-0 0. FFFF. (hexj The commands are executed in order from [ O[O | O | O | 6-166
smallest number.
1 [ Command 0-1 0. FFFF. (he% This is valid when U10-0 is 5 or more. O[O0 |0O|6-166
2 | Command 0-2 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
3 | Command 0-3 0. | FFFF. 0. ololo|o]e-166
(hex)
4 | Command 0-4 0. FFFF. 0. O|O0[O|O|6-166
(hex)
5 | Command 0-5 0. FFFF. 0. O|O0|[O|0O|6-166
(hex)
6 | Command 0-6 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
7 | command 0-7 0. | FFFF. 0. ololo|o]e-166
(hex)
U61 — Built-in PLC command bank E
0 Set the built-in PLC command.
0 [ Command 1-0 0. FFFF. (hexj The commands are executed in order from (O[O | O | O | 6-166
smallest number.
1 [ Command 1-1 0. FFFF. (he% This is valid when U10-0 is 5 or more. O[O0 |0O|6-166
2 | command 1-2 0. | FFFF. 0. ololo|o]e-166
(hex)
3 | Command 1-3 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
4 | Command 1-4 0. FFFF. 0. O|O0|[O]|0O|6-166
(hex)
5 | Command 1-5 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
6 | Command 1-6 0. | FFFF. 0. ololo|o]e-166
(hex)
7 | Command 1-7 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
U62 — Built-in PLC command bank E
0. | Set the user parameters which can be used
0 | Command 2-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|0O|6-166
1 | Command 2-1 0. | FFFF. 0. ololo|o]e-166
(hex)
2 | Command 2-2 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
3 | Command 2-3 0. FFFF. 0. O|O0|[O]|0O|6-166
(hex)
4 | Command 2-4 0. FFFF. 0. O|O0O|[0O|0O|6-166
(hex)
5 | Command 2-5 0. | FFFF. 0. ololo|o]e-166
(hex)
6 | Command 2-6 0. FFFF. 0. O|O0[O|O|6-166
(hex)
7 | Command 2-7 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
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U63 — Built-in PLC command bank E
0 Set the built-in PLC command.
0 | Command 3-0 0. FFFF. (hexj The commands are executed in order from [ O[O | O | O | 6-166
smallest number.
Il b
1 [ Command 3-1 0. FFFF. (he% This is valid when U10-0 is 5 or more. O[O0 |0O|6-166
2 | Command 3-2 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
3 | command 3-3 0. | FFFF. 0. ololo|o]e-166
(hex)
4 | Command 3-4 0. FFFF. 0. O|O0[O|O|6-166
(hex)
5 | Command 3-5 0. FFFF. 0. O|O0|[O|0O|6-166
(hex)
6 | Command 3-6 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
7 | command 3-7 0. | FFFF. 0. ololo|o]e-166
(hex)
U64 — Built-in PLC command bank E
0 Set the built-in PLC command.
0 [ Command 4-0 0. FFFF. (hexj The commands are executed in order from (O[O | O | O | 6-166
smallest number.
1 [ Command 4-1 0. FFFF. (he% This is valid when U10-0 is 5 or more. O[O0 |0O|6-166
2 | command 4-2 0. | FFFF. 0. ololo|o]e-166
(hex)
3 | Command 4-3 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
4 | Command 4-4 0. FFFF. 0. O|O0|[O]|0O|6-166
(hex)
5 | Command 4-5 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
6 | Command 4-6 0. | FFFF. 0. ololo|o]e-166
(hex)
7 | Command 4-7 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
U65 — Built-in PLC command bank E
0. | Set the user parameters which can be used
0 | Command 5-0 0. FFFF. (hex) | by the built-in PLC. O|O0|[0O]|0O|6-166
1 | Command 5-1 0. | FFFF. 0. ololo|o]e-166
(hex)
2 | Command 5-2 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
3 | Command 5-3 0. FFFF. 0. O|O0|[O]|0O|6-166
(hex)
4 | Command 5-4 0. FFFF. 0. O|O0O|[0O|0O|6-166
(hex)
5 | command 5-5 0. | FFFF. 0. ololo|o]e-166
(hex)
6 | Command 5-6 0. FFFF. 0. O|O0[O|O|6-166
(hex)
7 | Command 5-7 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
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U66 — Built-in PLC command bank E
0 Set the built-in PLC command.
0 | Command 6-0 0. FFFF. (hexj The commands are executed in order from [ O[O | O | O | 6-166
smallest number.
1 [ Command 6-1 0. FFFF. (he% This is valid when U10-0 is 5 or more. O[O0 |0O|6-166
2 | Command 6-2 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
3 | command 6-3 0. | FFFF. 0. ololo|o]e-166
(hex)
4 | Command 6-4 0. FFFF. 0. O|O0[O|O|6-166
(hex)
5 | Command 6-5 0. FFFF. 0. O|O0|[O|0O|6-166
(hex)
6 | Command 6-6 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
7 | command 6-7 0. | FFFF. 0. ololo|o]e-166
(hex)
U67 — Built-in PLC command bank E
0 Set the built-in PLC command.
0 [ Command 7-0 0. FFFF. (hexj The commands are executed in order from (O[O | O | O | 6-166
smallest number.
1 [ Command 7-1 0. FFFF. (he% This is valid when U10-0 is 5 or more. O[O0 |0O|6-166
2 | command 7-2 0. | FFFF. 0. ololo|o]e-166
(hex)
3 | Command 7-3 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
4 | Command 7-4 0. FFFF. 0. O|O0|[O]|0O|6-166
(hex)
5 | Command 7-5 0. FFFF. 0. O|O0|[0O|0O|6-166
(hex)
6 | Command 7-6 0. | FFFF. 0. ololo|o]e-166
(hex)
7 | Command 7-7 0. FFFF. 0. O|O0|[O|O|6-166
(hex)
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6-6 Function explanation

6-6-1

D00-0

D00-1

D00-2

D00-3

D00-4

D00-5

D01-0

D01-1

D01-2

D01-3

Explanation of monitor parameters (Block-D parameter) functions

Output frequency in Hz
Output frequency in %

This indicates the frequency currently being output.

With D00-1, the maximum frequency is indicated as 100%.
=~ = will display when the gate is closed.

+ displays while the DC brake is in action.

"t is displayed during pick-up.

o

Motor speed in min™
Motor speed in %

This indicates the current motor speed.

(This is displayed even when operation is stopped.)

With D00-3, the maximum speed is indicated as 100%.

The motor forward run is indicated with a positive polarity, and reverse run is indicated with a
negative polarity.

Output frequency/motor speed random scale display

The result of the C14-2 random scale display coefficient multiplied by the D00-0: output
frequency is displayed for V/f control operation or auxiliary drive operation, and the random
scale display coefficient multiplied by the D00-2: motor speed is displayed for IM vector
control and PM motor control.

If the value exceeds the range of -99999 to 99999, "OVER." will be displayed.

Motor rotation count in %

The motor speed detected with the speed detection option is displayed as a percentage in
respect to the maximum speed.

If the speed detection option is provided, the motor speed is displayed even during V/f
control or sensor-less vector control.

Set frequency in Hz
Set frequency in %

The currently selected frequency setting value is displayed
With D0O1-1, the maximum frequency is displayed as 100%.

Ramp function output speed in min™

The set speed at ASR input point is displayed.
The motor forward run is indicated with a positive polarity, and reverse run is indicated with a
negative polarity.

Ramp function input speed in min™

The set speed at the ramp function’s input point is displayed.
The motor forward run is indicated with a positive polarity, and reverse run is indicated with a
negative polarity.
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Do1-4

D02-0

D02-1

D02-2

D02-3

D02-4

D02-5

D02-6

Set frequencyl/input speed
Random scale display

The result of the C14-2 random scale display coefficient multiplied by the D01-0: set
frequency is displayed for V/f control operation or auxiliary drive operation, and the random
scale display coefficient multiplied by the D01-3: ramp function input speed is displayed for
IM vector control and PM motor control.

If the value exceeds the range of -99999 to 99999, "OVER." will be displayed.

Output current in Amps
Output current in %

The output current is displayed. With D02-1, the motor rated current is displayed as 100%.
=~ = will display when the gate is closed.

Overload (OL-1) monitor

If the output current exceeds the unit's rated current, the display value counts up from 0%.

In the normal-duty mode (Normal-duty, C30-0 = 1), the display counts up at rate of
120%/minute in respect to the unit's rated current. In the heavy-duty mode (Heavy-duty,
C30-0 [f1| = 2), the display counts up at a rate of 150%/minute.

When this display value reaches 100%, a fault "OL-1" (unit overload) occurs.

(Note) The unit rated current value differs for the normal-duty mode and heavy-duty mode.
Check the levels in Appendix Table 1.

Motor overload (OL-3) monitor

If the output current exceeds the motor overload reference set with C22-0 to C22-3, the
display counts up from 0%.
When this display value reaches 100%, a fault "OL-3" (motor overload) occurs.

Heatsink temperature in °C

The heat sink temperature is displayed.
If this temperature exceeds the fault judgment value, the fault "UOH.1" (overheat) will occur.
The fault judgment temperature is either 95°C or 120°C, depending on the capacity.

Torque current detection in %

The output current detection value's torque current element is displayed using the motor
rated current as 100%.
This is a negative polarity during regenerative torquing.

Excitation current detection in %

During the IM vector control mode, the output current detection value's excitation current
element is displayed using the motor rated current as 100%.

During the PM motor control mode, the output current detection value's weak magnetic field
current element is displayed using the motor rated current as 100%. This is a negative
polarity while the weak magnetic field current is passing.
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D02-7

D02-8

D02-9

D03-0

D03-1

D03-2

D03-3

D04-0~3

U phase output current in Amps
V phase output current in Amps
W phase output current in Amps

The output current of each phase is displayed.
o = will display when the gate is closed.
The correct value is not displayed during pick-up or during automatic tuning.

DC voltage in V

The voltage value of the DC middle circuit in the inverter's main circuit is displayed.

Output voltage (command) in V

The output current command value is displayed. The display may differ from the actual
output voltage. It depends on the power supply voltage. 5=~ will display when the gate is
closed.

Output power in kW

The output current command value is displayed. The display may differ from the actual
output voltage. It depends on the power supply voltage. 5=~ will display when the gate is
closed.

Carrier frequency in kHz

The current carrier frequency is displayed.
When the carrier frequency automatic reduction function is activating, the carrier frequency
after reduction is displayed.

Sequence status-Input

The ON/OFF status of the input sequence data is displayed.
Each segment of the LED and the signal correspond as shown below.

AFS2 AFS1 PICK
AFSS CPASS AUXDV
PROG IPASS IVLM
CFS CSEL WBRK ans—|—| —‘ BOW

_I x in
lll lll llllllll
. U N IS B P P B

COPJJ L'— EMS BUPJJ L'— SO
BRAKE RESET FDW S1
RUN S2
REV S3

Sequence input (D04-0) Sequence input (D04-1)
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D04-4~7

TRQGB1 DEDB
TRGB2 DROOP
RFO
11T

NN NN
Dl [N S Py Py

LIMZJJ L'—PRST L'—PLS_IN
LM PIDEN OCLLV1
PCTL AUXSWO 0CLLV2

AUXSW1

Sequence input (D04-2) Sequence input (D04-3)

Sequence status-Output

The ON/OFF status of the output sequence data is displayed.
Each segment of the LED and the signal correspond as shown below.

End

Doff-
EC1 SPD2 RDELAY DBRK
EC2 —‘ SPD1 DVER
EC3 —| —| |— ATN |— ULMT

AN l U 111 l
. llll F.

i JILE =] L

RDY1

Sequence output (D04-4) Sequence output (D04-5)

|— FPOS
ll UU ERENENE
I N R P Y P

PLG8 J J L |— PLC1 MPOBJ J L |— MPO1
PLC7 PLG2 MPO7 MP02
PLC6 PLC3 MPO6 MPO3

PLC5 MPO5

PLC4 MPO4

Sequence output (D04-6) Sequence output (D04-7)
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D05-0

D05-1

Al1 current input 3mA or less

Minor fault monitor

The ON/OFF status of the minor fault is displayed.
Each segment of the LED and the signal correspond as shown below.

ASIC breakdown monitor

The ASIC fault status is displayed.
Each segment of the LED and the signal correspond as shown below.

FUSE
UOH
BPFLT ’7 GRD
WDTOVF r |— ocT

7
[]Ullllllll llllll l
Dl Uﬂ.lll A0

Camer frequency reducing

Al2 current input 3mA or IessJ J |—Speed (position) detection error

D06-0

D06-1

D07-0

D07-1

Overload error
(50% of overload counter exceeded)
Speed deviation error

Pump control lower limit
Pump control upper limit

Minor fault (D05-0) ASIC fault status (D05-1)

Pattern run Step No. monitor

The current step No. will display.

Pattern run Remaining time monitor in s

The remaining time of current step will display

Pump operation status monitor

When using multi-pump control, the ON/OFF status of the pump is displayed.
Each segment of the LED and the signal correspond as shown below.

reeer e
Pl i,

|— PSO1 (Pump 1)
PSO2 (Pump 2)
PSO3 (Pump 3)
PSO5 (Pump 5) PS04 (Pump 4)

Pump operation status monitor (D07-0)

Current inverter drive pump No. monitor

This displays the number of the pump currently driven by the inverter.
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D07-2

D07-3

D07-4

D08-0

D08-1

D08-2

D10-0

D10-1

D10-2

D10-3

D11-0

D11-1

D11-2

D11-3

Next ON pump No. monitor

0 is displayed when all pumps are ON.

Next OFF pump No. monitor
0 is displayed when all pumps are OFF.

Elapsed time in h

The time that the pump currently driven by the inverter has stayed ON continuously is
displayed.
This is cleared when the pump operation changes over.

Analog input random scale display/Al1
Analog input random scale display/Al2
Analog input random scale display/Al3

The result of the Al1, 2, 3 setting multiplied by the coefficient set in C14-5, 6, 7 is displayed.
If the value exceeds the range of -99999 to 99999, "OVER." will be displayed.

Built-in PLC display 1
Built-in PLC display 2
Built-in PLC display 3
Built-in PLC display 4
The details of address 36 to 39 of the built-in PLC memory are displayed.

Torque setting input monitor in %

The currently selected torque setting of the current control input points is selected.
This is displayed as a percentage in respect to the motor's rated torque.

Analog torque setting monitor in %

The setting value input from the analog torque setting is displayed.

If the sequence input ACR is ON and the torque setting input point selection C02-2 is set to
1, the torque command value will be displayed here.

This is displayed as a percentage in respect to the motor's rated torque.

Serial communication torque setting monitor in %

The setting value input from the serial communication torque setting is displayed.

If the sequence input ACR is ON and the torque setting input point selection C02-2 is set to
2, the torque command value will be displayed here.

This is displayed as a percentage in respect to the motor's rated torque.

Operation panel torque setting monitor in %

The torque setting value (B13-0) input from the operation panel is displayed.

If the sequence input ACR is ON and the torque setting input point selection C02-2 is set to
3, the torque command value will be displayed here.

This is displayed as a percentage in respect to the motor's rated torque.
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D11-4

D11-5

D12-0

D13-0

D13-1

D13-2

D13-3

D13-4

D13-5

D14-0

D15-0

ASR output monitor in %

The ASR output is displayed.

The forward run direction (drive) torque is displayed with a positive polarity, and the reverse
run direction (regenerative) torque is displayed with a negative polarity.

This is displayed as a percentage in respect to the motor's rated torque.

Torque setting monitor (after torque limiter) in %

The final torque command value after limiting with the torque limiter is displayed.

The forward run direction (drive) torque is displayed with a positive polarity, and the reverse
run direction (regenerative) torque is displayed with a negative polarity.

This is displayed as a percentage in respect to the motor's rated torque.

Slip monitor in %

The IM slip frequency is displayed as a percentage in respect to the base frequency.

STP run monitor / STP step No. monitor

The step No. for STP operation is displayed.
o~ F displays during stoppage.

STP run monitor / STP remaining pattern time monitor in min

Displays the time remaining until the end of the current pattern.

STP run monitor / STP No. monitor

The currently selected STP No. is displayed.

STP run monitor / STP average spindle frequency monitor in Hz

Displays the average frequency for each spindle.

STP run monitor / STP hank count monitor

Displays the current Hank count. The display is limited at a maximum of 6553.5.
This is cleared to zero when the power is turned OFF.

STP run monitor / STP total patter operating time monitor in min

Displays the operation time until now. The display is limited at a maximum of 65535.
This is cleared to zero when the power is turned OFF.

Automatic torque bias setting in %

Displays the currently set torque bias value [B16-0 to B] at the analog/digital auto torque bias
setting.

Z-phase electric angle (PM motor drive) in °

The Z-phase electric angle is displayed.
Use this to adjust the Z-phase when using magnetic pole position estimation.
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D16-0

D16-1

D16-2

D16-3

D20-0

Magnetic pole position estimation: Characteristics amount for
magnetic pole position estimation 1 (PM motor drive)

Magnetic pole position estimation: Characteristics amount for
magnetic pole position estimation 2 (PM motor drive)
Magnetic pole position estimation: Magnetic pole position
estimation current (PM motor drive)
Magnetic pole position estimation: Magnetic pole position
estimation error (PM motor drive)

These parameters are used to adjust the magnetic pole position estimation function.
Refer to section 3-4-4 for details.

Fault history monitor

The fault history reference mode is entered by pressing the key.
The details are shown below.

Fault history No. Displayed details Explanation
E*0 Details of primary fault The error qode for the primary fault
cause is displayed.
E*1 Details of secondary fault The error.co_de for the fault occurring
secondarily is displayed.
E*2 Output frequency at fault occurrence | Displayed with 0.01Hz unit.
E*3 Output current value at fault Displayed with 0.1A unit.
occurrence
E*4 DC voltage value at fault occurrence | Displayed with 1V unit.
E*5 ASIC at fault occurrence Display item is same as D05-0.
E*6 Cumulative power ON time at fault Displayed with 2 hour unit.
occurrence
E*7 Cumulative operation time at fault Displayed with 10 min unit.
occurrence

(Note) A number between 0 and 3 is substituted for * in the table to indicate faults up to
three prior faults. * = 0 indicates the latest fault.
Refer to section 4-2-8 LCD Panel and section 4-3-7 LED Panel for details on
operations in this mode.
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D20-1

D20-2

D21-0

D21-1

D21-2

D21-3

Minor failure past record indication

Press the key to enter the minor fault history reference mode.
The details are shown below.

Fault history No. Displayed details Explanation

The newly detected minor fault is

M*0 Current minor fault displayed as shown below.

M * 1 All minor faults AII minor faults at M*0 occurrence are
displayed as shown below.

M*2 Output frequency at fault occurrence | Displayed with 0.01Hz unit.

M* 3 Output current value at fault Displayed with 0.1A unit.

occurrence
M*4 DC voltage value at fault occurrence | Displayed with 1V unit.
M*5 ASIC at fault occurrence Display item is same as D05-0.

Cumulative power ON time at fault
occurrence

M*6 Displayed with 2 hour unit.

Cumulative operation time at fault
occurrence

M*7 Displayed with 10 min unit.

(Note) A number between 0 and 3 is substituted for * in the table to indicate faults up to
three prior faults. * = 0 indicates the latest fault.

UU BRI
Dl niann.

Al2 current input 3mA or IessJ |—Speed (position) detection error

Al1 current input 3mA or less Carner frequency reducing
Pump control lower limit Overload error (50% of overload counter exceeded)
Pump control upper limit Speed deviation error

Monitor fault

Parameter A, B and C modification list entry

Press to enter the mode for referring to and changing parameters which differ from
the default values.
Cumulative conductivity time

The inverter power ON time after product shipment is counted and shown with a 1-hour unit.

Cumulative run time

The inverter operation time after product shipment is counted and shown with a 1-hour unit.

CPU version
ROM version

Display for maker control.
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D22-0

D30-0

D30-1

Automatic tuning progression display

The progress of automatic tuning is displayed as shown below.

Upper line:
' " " ' Indication of steps required for tuning. (LED light)

' ' ' Lower line:
Indication of completed steps. (LED light)
The flicker indicates the step currently being executed.

Inverter type

The inverter capacity type is displayed.

Option PCB

The mounted optional PCB is displayed.
Each segment of the LED corresponds to the optional PCB as shown below.

UU BRINENE
NN NN ER

CC-Link J L Relay interface

10 link 2- metal Parallel interface
Profibus interface
Device-NET CANopen

Option P.C.B. monitor (D30-1)
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6-6-2 Explanation of Block-A parameter functions

A00-0

A00-2

A00-1

A00-3

A01-0, 1

A03-0~2

Cc01-0, 1

C01-0: Start frequency

Local frequency setting
Local speed setting

This is the frequency (V/f control mode) and speed (other control modes) set with the
operation panel.

(Note 1) The operation panel speed change operation is set to "change at real time"
(C11-2=1) as the factory setting, so the frequency and speed will change in real

time when the @ @ keys (LED panel) are pressed or @’ knob (LCD panel)

are turned even without pressing the key. If the key is pressed, the

setting value at that point will be saved.
(Note 2) This frequency and speed setting is validated when the speed setting input point is
set in the panel. Refer to section 5-9-1 for details on the speed setting input point.

Jogging frequency
Jogging speed

This is the frequency (V/f control mode) and speed (other control modes) for carrying out
jogging with the sequence command F.JOG and R.JOG.

Acceleration/deceleration time - 1
DC brake setting
Start/stop frequency

* For V/f control mode (C30-0 =1)

B00-4: Max. frequency

C01-1: Stop frequency

AN

- | DC braking voltage
i 1

A01-0: A01-1:
Acceleration time Deceleration time

A03-1: DC braking time

AO01-1 sets the acceleration time from stop to the maximum frequency, and A01-1 sets the
deceleration time from the maximum frequency to stopping. This is the
acceleration/deceleration ramp time which is valid when the sequence command CSEL is
OFF (factory setting). If the time is too short, the operation could trip with an overcurrent or
overvoltage, so set an appropriate value which matches the motor and load inertia.

(Note) The acceleration/deceleration time for jogging (F.JOG, R.JOG) is set with the B10-2,
3 setting value.

For A03-0: DC brake voltage setting, set the output voltage for DC braking at stopping as a
percentage in respect to the motor rated voltage.
This parameter is automatically adjusted with automatic tuning (mode 1 and
mode 2).
When adjusting this parameter, monitor the output current and adjust in
increments of 1% or less. An excessive setting could result in tripping.

* Refer to section 3-4-1 for details on automatic tuning in the V/f control mode.

6—86
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A02-0

A02-1

For A03-1: DC brake time setting, set the time for carrying out DC braking during operation
stop. If this parameter is 0.0, the motor will stop without DC braking.

C01-0: Start frequency setting is the output frequency setting value for starting operation.
The output frequency is increased from this setting value.

When the output frequency reaches the C01-1:
Stop frequency setting when decelerating after the operation stop command
(RUN=OFF), DC braking operation will start. When not using DC braking (A03-1
= 0.0), the motor will stop when this setting value is reached.

¢ For IM sensor-less vector control, IM vector control with sensor, PM motor control
mode (C03-0 f0] = 2 to 4)
B01-4: Max. speed

C15-4: Zero speed detection level

m 1A03-2:

: ] DC braking current
nceeenenannmem .l I

F
A01-0: A01-1: . o
Acceleration time Deceleration time A03-1: DC braking time

A01-1 sets the acceleration time from stop to the maximum frequency, and A01-1 sets the
deceleration time from the maximum frequency to stopping. This is the
acceleration/deceleration ramp time which is valid when the sequence command CSEL is
OFF (factory setting). If the time is too short, the operation could trip with an overcurrent or
overvoltage, so set an appropriate value which matches the motor and load inertia.

(Note) The acceleration/deceleration time for jogging (F.JOG, R.JOG) is set with the B10-2,
3 setting value.

For A03-1: DC brake time setting, set the time for carrying out DC braking during operation
stop.
When the speed reaches the zero speed detection level (C15-4) setting value or
less while decelerating after the operation stop command (RUN=OFF), DC
braking will start. If this parameter is set to 0.0, the motor will stop without DC
braking.

For A03-2: DC brake current setting sets the current value output during DC braking.

Manual torque boost selection

This parameter selects the manual torque boost function.

This function is valid when A02-0 is set to 2, and is invalid when A02-0 is set to 1.

When manual torque boost is selected, the manual torque boost setting will be valid
regardless of the automatic torque boost selection state.

Automatic torque boost selection

This parameter selects the automatic torque boost function.

This function is valid when A02-1 is set to 2, and is invalid when A02-1 is set to 1.

When automatic torque boost is selected, the R1 drop compensation, slip compensation and

maximum torque boost functions will be valid.

(Note 1) To validate only the slip compensation function when manual torque boost is
selected, set all settings other than the slip compensation function (A02-5) to 0
(set A02-3, 4, 6 to 0).

(Note 2) The square reduction torque setting is always valid regardless of the torque boost
selection state.
To invalidate the square reduction torque setting, set (A02-3) to 0.

6—-87
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Output torque [%)]

Slip compensation gain
(A02-5)

Automatic torque boost
selection (A02-1)

Set frequency

Manual torque boost
setting (A02-2)

Overload limit

function

Manual torque boost
selection (A02-0)

_—

Square reduction
torque setting (A02-3)

O O
2:ON
1:0FF

O

R1 drop compensation
gain (A02-4)

Automatic torque
boost selection

Maximum torque boost
gain (A02-6)

" (A02-1)
o 0

+ 2:ON
1:0FF

Torque boost selection block diagram

e Automatic torque boost function

The automatic torque boost function carries out voltage boosting and slip compensation
using the current detection value. This allows the torque to be improved when starting and at
low speed regions. By carrying out automatic turning, the gain, etc., for the automatic torque
boost function will be automatically adjusted. Using this function, a 200% starting torque can
be output with the Meidensha standard 3-phase induction motor during a 150% output
current. Even with a motor that cannot output a 200% torque due to design, the maximum
torque of the motor can be output. The main characteristics with the Meidensha standard

3-phase induction motor are shown below.

150
100
50 * i ]
0 ] t If } L: } t t
50 Rt O | {
-100 ‘ ) 4 *
1
-150
-200 u ‘ i ‘ '
0 25 50 75

Motor speed [%]

Output torque - motor speed characteristics
<Meidensha standard 3-phase induction motor 30kW-4P>

100

Frequency
command

Voltage
command
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/\ CcAuUTION

When using only manual torque boost, carry out automatic tuning (B19-0 = 1).

When using automatic torque boost, always carry out automatic tuning (B19-0 = 2).

The maximum torque is not output instantly. It takes approx. 3 seconds for the maximum torque to
be reached.

If the motor vibrates abnormally, etc., the automatic torque boost cannot be used.

If the parameters automatically set with automatic tuning are set manually, the motor rotation could
become unstable.

With a motor with which the base frequency greatly exceeds the commercial frequency, or with a
motor with a large constant output range, the rotation may be unstable and a sufficient torque may
not be output.

When outputting the maximum torque continuously, consider the heat generated on the motor side,
etc.

A02-2 Manual torque boost setting [%)]

This parameter is automatically adjusted with automatic tuning (mode 1 and mode 2).

When adjusting this parameter, set the boost voltage at OHz as a percentage in respect to

the rated output voltage (B00-3).
* Refer to section 3-4-1 for details on automatic tuning in the V/f control mode.

A02-3 Square reduction torque setting [%]
Set the reduction torque atthe @ ————- Voltage with no torque boost
base frequency (B00-5)/2 as a - Voltage with manual torque boost
percentage in respect to the Voltage -t - Voltage at square reduction torque

Added voltage

rated output voltage (B0O0-3).

A02-2 T B )

Base frequency/2 Base frequency
(B0O-5)

When both A02-2 and A02-3 are set, the voltage will be added as shown below.

Frequency

A02-4 R1 drop compensation gain [%]

Set how much to compensate the voltage drop caused by R1 (B02-0, 1: Motor primary

resistance value) measured with automatic tuning. Normally set 100% of the default value.

(Note 1) If the setting is too high, the rotation may become unstable, and the inverter may

trip.
(Note 2) Sufficient torque might not be attained if the setting is too small.
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A02-5

A02-6

A04-0~7

A05-0~2

A10-0

Slip compensation gain [%]

This parameter is automatically Outout f
adjusted with automatic tuning Hiput Irequency

(mode 2). / \
When setting manually, set the

slip frequency for the motor rated
load as a percentage in respect
to the base frequency (B00-5). Load torque
The output frequency changes
according to the motor rated
torque as shown below.

Time

(Note 1) The output frequency will respond with a time constant of approx. 500ms in
respect to the changes in the load torque.
(Note 2) When set too high, the motor rotation could become instable.

* Refer to section 3-4-1 for details on automatic tuning in the V/f control mode.

Maximum torque boost gain [%)]

This parameter is automatically adjusted with automatic tuning (mode 2).

Set the optimum boost amount for the maximum torque output as a percentage in respect to
the rated output voltage (B00-3).

Normally, a value of 10 to 30% is set by automatic tuning.

(Note 1) When adjusted manually, the sufficient torque may not be attained.
(Note 2) If set too high, the rotation may become unstable and may trip.
* Refer to section 3-4-1 for details on automatic tuning in the V/f control mode.

Custom parameters

C10-0~7: The parameters selected with the custom parameter selection can be displayed.
This parameter does not appear if this setting is not made.
Refer to section 4-7 for details.

Parameter B and C indicatory skip

The parameter display is skipped for each function in the extended functions, software
option functions and hardware option functions.

Unnecessary displays can be reduced with this parameter, allowing operation to be
simplified.

All displays are set to skip as the default.

ASR response

This is used to calculate the gain of the ASR.
The computing expression for the ASR gain and integral time constant is shown below.
ASR gain :

Kp = ASR response (A10-0) [rad/s] x Machine time constant Tm (A10-1 or B15-0) [ms]

1000
ASR integral time constant :
Ti= 4 o Compensation coefficient (A10-2)[%]
ASR response (A10-0) [rad/s] 100
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A10-1

A10-2

A10-3

A10-4

A10-5

A11-2

A11-3

A11-0

A20-0

A11-1

A20-1

A20-2

A20-3

Machine constant — 1

This is used to calculate the ASR gain.
This parameter is valid when the sequence command MCH is OFF. The B15-0 setting value
is valid when MCH is ON.

10.97 x J [kng] x (Nbase[min‘1])2 Tm : Machine time constant
Power [W] J : Total inertia (=1/4 X GD?[kgfm?])
Nbase : Base speed
Power : Motor rated output

Tm [msec] =

ASR integral time constant compensation coefficient

Set the compensation coefficient for the ASR integral time constant calculated with ASR
response (A10-0). Refer to the computing expression for the ASR integral time constant and
set.

ASR drive torque limiter

ASR regenerative torque limiter

ASR emergency stop regenerative torque limiter
ACR drive torque limiter

ACR regenerative torque limiter

Set the limit value for each torque limiter in ASR control.

If the sequence command ACR is OFF, the A10-3 and A10-4 setting values are the torque
limit value, and if ACR is ON, the A11-2 and A11-3 setting values are the torque limit value.
If the emergency stop method is set to deceleration stop (C00-4=3) and the sequence
command EMS turns ON, the A10-5 setting value will be the torque limit value.

The acceleration/deceleration time may be longer than the set value depending on these
torque limiter values.

(Note) The inverter output current is limited by the overcurrent limit value (B18-0), so the
torque may not be generated until the value set in this parameter is reached.

ACR response in rad/s (IM vector control)
ACR response in rad/s (PM motor control)
ACR time constant in ms (IM vector control)
ACR time constant in ms (PM motor control)

The ACR gain and time constant are set. This will affect the current response. If the gain is
too low or too high, the current will become unstable, and the over current protection will
function. Normally adjust the response between 500 and 1000 rad/s, and the time constant
between 5 and 20ms.

d axis current command cushion time in ms/I1 (PM motor control)
g axis current command cushion time in ms/I1 (PM motor control)

This is the cushion setting to prevent instability caused by overshooting, etc., when the
current command changes suddenly. Set at how many ms to change the current command
value equivalent to the motor rated current. Normally, a value 5ms or more is set.
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6-6-3

B00-0

B01-0

B00-1

B00-2

B01-1

B01-2

Explanation of Block-B parameter functions

Rated input voltage setting

B00-0 is used to select the rated input voltage from the following table in the V/f control
mode (C30-0 0| = 1), and B01-0 is used to select the rated input voltage in all other control
modes (C30-0 [f0] = 2 to 4).

Small size (OP7H to 055H, OP7L to 045L) Large size (075H or more, 055L or more)

B00-0 or B00-1 200V 400V B00-0 or B00-1 200V 400V
Setting value system | system Setting value | system | system
1 200V 380V 1 200V 380V
2 200V 400V 2 200V 400V
3 220V 415V 3 220V 415V
4 220V 440V 4 220V 440V
5 230V 460V 5 230V 460V
6 240V 480V 6 240V 480V
7 230V 400V 7 230V 400V

When the B00-0 setting value is changed (when parameter change is entered and key

is pressed), the B00-3 setting value is changed to the same value.
In the same manner, if BO1-0 is changed, the B01-3 setting value is changed.

Max./base frequency simple setting

The base frequency and maximum frequency combination can be selected as shown below.
To set a combination not shown in the table, set B0O0-1 to 0.

Value Ftrq [Hz] | Fmax [Hz] Value Ftrq [Hz] | Fmax [Hz]
0 Free settlngoc(;r_lsBOOA and 5 50 100
1 50 50 6 60 70
2 60 60 7 60 80
3 50 60 8 60 90
4 50 75 9 60 120

Motor rated output

Select the motor's rated output at the base frequency and rotation speed.

No. of motor poles

Set the number of poles indicated on the motor nameplate.
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B00-3

B01-3

B00-4

B01-4

B00-5

B01-5

B00-6

B01-6

Motor rated voltage

Set the rated voltage indicated on the motor nameplate.

If this parameter is set to 39, the output voltage at the base frequency and rotation speed will
be the input voltage.

If a value other than 39 is set, the output voltage at the base frequency and rotation speed
will be controlled to the value set with this parameter.

If the rated input voltage setting (B00-0, BO1-0) is changed, this value is also changed to the
rated input voltage value. This cannot be set higher than the rated input voltage.

Max. frequency (Fmax)

Max. speed (Nmax)

Motor rated frequency (Fbase)
Base speed (Nbase)

Set the motor's base/maximum frequency and speed.

VIf control mode (C30-0 [f0| = 1)

Set B00-4, BO0-5. This parameter setting is valid only when B00-1 is set to 0.

The B00-5 minimum value is B00-4/7 Hz or 1.0 Hz, whichever is larger, and the maximum
value is B00-4 Hz or 440.0 Hz, whichever is smaller.

The B00-4 minimum value is BO0-5 Hz or 3.0 Hz, whichever is larger, and the maximum
value is B00-5x7 Hz or 440.0 Hz, whichever is smaller.

IM sensor-less vector control mode (C30-0 @ =2)

Set B01-4, B01-5. The B01-5 minimum value is B01-4/2 or 150 min™', whichever is larger,
and the maximum value is B0O1-4 or 9999 min'1, whichever is smaller.

The B01-4 minimum value is B01-5 or 150 min'1, whichever is larger, and the maximum
value is B01-5x2 or 9999 min”', whichever is smaller. And the maximum value is
determined by the number of motor poles. The speed is limited where the synchronous
frequency is 180Hz.

IM vector control with sensor mode (C30-0 @ =3)

Set B01-4, B01-5. The B01-5 minimum value is B01-4/4 or 150 min'1, whichever is larger,
and the maximum value is B01-4 or 9999 min'1, whichever is smaller.

The B01-4 minimum value is B01-5 or 150 min™, whichever is larger, and the maximum
value is B01-5x4 or 9999 min'1, whichever is smaller. And the maximum value is
determined by the number of motor poles. The speed is limited where the synchronous
frequency is 180Hz.

PM motor control mode (C30-0 f0| = 4)

Set B01-4, B01-5. The B01-5 minimum value is B01-4/1.5 or 150 min'1, whichever is larger,
and the maximum value is B01-4 or 9999 min™', whichever is smaller.

The B01-4 minimum value is B01-5 or 150 min™, whichever is larger, and the maximum
value is B01-5x1.5 or 9999 min'1, whichever is smaller. And the maximum value is
determined by the number of motor poles. The speed is limited where the synchronous
frequency is 210Hz.

Motor rated current

Set the rated current indicated on the motor nameplate.

This is the reference for the overcurrent limit, motor overload standard and analog output,

etc.

(Note) The minimum of this parameter is a value of “inverter rating current x 0.3 in a

Heavy-Duty overload setting”.

6-93
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B00-7

B01-7

Carrier frequency

The PWM carrier frequency and control method can be changed to change the tone of the
magnetic sound generated from the motor. The relation of the setting range and control
method is shown below.

1) For OP4H~045H, 0P4L~037L
1.0 to 15.0 : Mono sound method (Actual carrier frequency: 1.0 to 15.0kHz)
15.1 to 18.0 : Soft sound method 1 (Basic carrier frequency: 2.1 to 5.0kHz)
18.1 to 21.0 : Soft sound method 2 (Basic carrier frequency: 2.1 to 5.0kHz)

2) For 055H and larger, 045L and larger
1.0t0 8.0 : Mono sound method (Actual carrier frequency: 1.0 to 8.0kHz)
8.1 to 11.0 : Soft sound method 1 (Basic carrier frequency: 2.1 to 5.0kHz)
11.1 to 14.0 : Soft sound method 2 (Basic carrier frequency: 2.1 to 5.0kHz)

[Mono sound method]

This control method has a constant PWM carrier frequency. When a low carrier frequency
is set, an annoying magnetic sound may be generated.

[Soft sound method]

This control method changes the PWM carrier frequency at a set cycle. As the frequency
elements of the magnetic sound is dispersed, the tone is similar to a cicada. If the beat
sound that is generated due to the operation frequency is annoying, there may be cases
when the beat sound can be suppressed by changing between method 1 and 2.

(Note 1) When the carrier frequency automatic reduction function is used, the carrier
frequency may be reduced automatically by 2.0kHz depending on the output
current or inverter temperature. This function is valid only when ¢c22-6 is set to 1.
The reduction function is enabled as the factory setting. The setting value and
actual carrier frequency may differ, so check the actual carrier frequency with
D03-3. The reduction conditions according to each capacity are shown below.

* OP7H to 5P5H, OP7L to 5P5L
When the power module temperature exceeds 110°C, the carrier frequency is
automatically decreased by 2.0kHz.

» 7P5H to 022H, 7P5L, 011L
When the power module temperature exceeds 85°C, the carrier frequency is
automatically decreased by 2.0kHz.

* 030H or more, 015L or more
When the heat sink temperature exceeds 75°C and the output current is 110% or
more of the inverter rating, or when the heat sink temperature exceeds 95°C, the
carrier frequency is automatically decreased by 2.0kHz.

* Check the power module and heat sink temperature with D02-4.
(Note 2) If the output voltage is low (output frequency is low), the actual carrier frequency

may be lower than the set carrier frequency. Check the actual carrier frequency
with D03-3.

(Note 3) There are cases when the effect of noise onto the inverter's peripheral devices can
be reduced by lowering the carrier frequency.

(Note 4) If set to higher than the specified carrier frequency, the output current must be
deleted. Refer to Fig. 1-2 and Fig. 1-3 in Appendix 1 for details.
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B01-8

B01-9

B02-0~9

No. of encoder pulses

The number of pulses per rotation of the encoder in use is set.

No-load output voltage

The The motor terminal voltage during no-load at the base speed is set.

Motor circuit constant (IM)

The IM equivalence circuit: T type and T-l type equivalence circuit, and the T type
equivalence circuit — T-I type equivalence circuit conversion expression is shown below.

R l Uy R, Lo

o—NMAN—THT

Rm
® v v :} R
S S

B03-0~5

e,

T type equivalence circuit \_j T-l type equivalence circuit

M' = M%/(¢, + M)
Lo = (61 + M)—M?/(£, + M)

L J— M 2
R2—£2+M ’R2

With the VT2408S, the circuit constants for the T-I type equivalence circuit are set.
The parameters set according to the circuit constants are shown below.

Symbol Name Setting parameter
R1 Primary resistance B02-0, B02-1
R2’ Secondary resistance B02-2, B02-3
Lo Leakage inductance B02-4, B02-5
M’ Excitation inductance B02-6, B02-7
Rm Iron loss resistance B02-8, B02-9

Of these parameters, B02-0 to B02-7 can be automatically adjusted with automatic tuning.
Refer to Chapter 3 for details on automatic tuning.

If automatic tuning is not possible, and for the iron loss resistance: B02-8, 9, refer to the
above diagram and expression, and the motor design value, and set the appropriate value.

Motor circuit constant (PM)

Refer to section 6-9-3 for details on setting the PM motor circuit constants.
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B05-0~5

Frequency skip

By setting this parameter, the motor's mechanical resonance point at a specific frequency
can be skipped. Valid only during V/f control.
Refer to the following diagram, and set each parameter.

A

B05-4 - J B05-5
B05-2 j B05-3

Operation frequency

B05-0 B05-1

Setting frequency

(Note) This function controls the frequency setting, so the above skip frequency area will
be passed with a ramp function.
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B06-0~E Ratio interlock setting

The ratio interlock operation executes the following expression and corresponds to each
speed setting input signal.

Y=AX+B+C
X: Frequency (speed) setting input A: Coefficient
Y: Frequency (speed) command B: Bias 1
(operation results) C: Bias 2
Bias
(C07-3)
IPASS
Frequency (speed) | off  yhoLp (C)i on
A — 9y ) ) Frequency (speed)
setting input :S? >® Oﬁ‘:’/o_> command
on (A) (B)
Xbuf (Bn) IHA Bbuf
Coefficient S?‘_. ‘_Sx H _ _ _
®) (B8) (€) X)
Bias Bup
._. .—
BDW } Acceleration/deceleration ramp rate
_. .—
Sequence input
IPASS : Ratio interlock bypass (C03-A)
BUP : Ratio interlock bias increase (C04-9)
BDW : Ratio interlock bias decrease (C04-A)
Bias increace/ Currently valid IVLM : Ratio interlock bias increase/decrease
decreace buffer ramp selection (C04-B)
value (B") acceleration rate

Currently valid
ram
/ deceleration rate

0 clear

:

= Time

1
1
5
i
1
H
i
H
H
H
H
1
H

.

BUP

BDW

IVLM I i

(Ratio interlock bias increace/decreace function)

.

When IVLM turns ON, the bias value increaced or decreaced by BUP/BDW is added to
the ratio interlock bias value (B’) as the above (B").

If BUP turns ON while IVLM is ON, the bias increace/decreace buffer value (B")
increaces with the currently valid acceleration ramp rate. When BDW turns ON, the bias
increace/decreace buffer value (B") decreaces with the currently valid deceleration ramp
rate.

If both BUP and BDW turn OFF while IVLM is ON, the current bias increace/decreace
buffer value (B") is held.

If IVLM turns OFF, the current bias increace/decreace buffer value (B") is cleared to zero,
and the BUP and BDW operations are ignored.

Even when the operation command (RUN) turns OFF, the current bias increace/decreace
buffer value (B") is cleared to zero. The BUP and BDW operations are also ignored in this
case.
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B07-0~3

B10-0

B10-1

B10-2

B10-3

The frequency and speed setting to which the ratio interlock setting is applied, and the set
parameters are shown below.

Bias (B)

Coefficient (A) During V/f During IM vector,

control PM motor control
Analog speed setting 1 B06-0 B06-1 B06-2
Analog speed setting 2 B06-3 B06-4 B06-5
Analog speed setting 3 B06-6 B06-7 B06-8
Serial speed setting B06-9 B06-A B06-B
Pulse train input speed setting B06-C B06-D B06-E

Refer to section 5-9-1 for details on selecting the frequency and speed setting value.

(Note 1) If the frequency and speed command value is incremented or decremented by this
function, the upper limit and lower limit are the maximum frequency and speed.

(Note 2) When using the auxiliary drive function, this function is automatically passed, and
cannot be used.

Upper/Lower limit setting

Set the upper limit and lower limit for the frequency and speed command value. This setting
is valid for all speed command values including analog inputs and serial inputs.

During V/f control | During IM vector control, PM motor control
Upper limit setting value B07-0 B07-2
Lower limit setting value B07-1 B07-3

Acceleration ramp time -2

Deceleration ramp time -2

Acceleration ramp time for jogging

Deceleration ramp time for jogging

The acceleration/deceleration ramp time can be switched by turning the sequence command

CSEL ON. Set the CSEL command input terminal with C03-9.
The ramp time for jogging (F*JOG, R*JOG) can be set independently with B10-2 and -3.

N CSEL = OFF

) B10-2 CSEL = OFF S~ Deceleration —1

g // —Acceleration —1 Y / (A01-1)

=3 B10-3 (A01-0) A

[CINO A ~

bl CSEL = ON Y

25 Deceleration -2 DY

33 (B10-1) e

©= > Time
F- JOG
RUN |_____
CSEL |

(Note) The ramp time is set as the acceleration/deceleration time for OHz to maximum
frequency (B00-4) and 0 to maximum speed (B01-4) in either case.
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B10-4

B10-5

B10-6

S-shape characteristics

Acceleration/deceleration with the S-shape pattern is possible by setting this parameter.

A
)
c
(0]
3
o
5
5
Q.
5
S}
» Time
ts ts
2 ta tb L{\
B10-4 [A01-0,B10-0] AO1-1,B10-1) D104
B41-0~7 B42-0~7

This parameter indicates the time of the section shown with ts above.
The total acceleration/deceleration times ta and tb will not change.
When this parameter is set, all acceleration and deceleration will be as shown above.

(Note 1) Set so that the relation of the B10-4 setting and acceleration/deceleration time is
as shown below.

B10-4 Setting value (ts) x 2 < acceleration/deceleration time (ta, tb)

(Note 2) When the rotation direction command has been changed, or when the polarity of
the frequency or speed command value has ben reversed, the zero frequency and
zero speed are passed through. The acceleration/deceleration time will be smaller
than the set acceleration/deceleration ramp time (ta, tb).

Time unit multiplier

The acceleration/deceleration time setting unit can be changed when an acceleration/
deceleration time in a wider range is to be set.
B10-5 = 1 (standard): x 1
2 :x 0.1
3 :x10
This parameter will affect all acceleration/deceleration time parameters.

S-shape ramp pass function

This function is valid only when the external brake function selection is turned ON with B46-0.
If this parameter is validated when using the S-shape ramp function (when B10-4 setting
value is not 0), the S-shape will be passed during specific operations, and instead the
normal ramp operation will take place.

B10-6 =1 This function is disabled.
=2 The S-shape is passed when the program frequency setting function is used and
the sequence command SO to SE is selecting the B11-0 frequency.
=3 S-shape is used only during the acceleration at the start of operation or
acceleration/deceleration when the frequency is changed. The S-shape is
passed in all other cases.
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B11-0~7

B11-8

For binary
mode
(B11-8=1)

For direct
select mode
(B11-8=2)

Program frequency (speed) setting
Selection mode setting

This is the frequency ¢ speed setting for when running program run (multi-step frequency
speed setting) by turning the sequence command PROG ON. Set B11-0 to B11-7 using the
maximum frequency (B00-4) or maximum speed (B01-4) as 100%. When using the auxiliary

drive function, set each maximum frequency setting value as 100%.

The set frequency and speed are selected according to the following table by sequence

command S0, S1, S2, S3, SE and B11-8.

(1) For binary mode (B11-8 = 1)

(2) For direct select mode (B11-8 = 2)

Sequence command

Selected Sequence command Selected
SE S3 S2 S1 S0 frequency SE S3 S2 S1 S0 frequency
OFF OFF OFF B11-0 OFF OFF OFF OFF OFF | Previous values
OFF | OFF ON B11-1 OFF | OFF | OFF | OFF ON B11-0
OFF ON OFF B11-2 OFF | OFF | OFF ON OFF B11-1
* * OFF ON ON B11-3 OFF | OFF ON OFF | OFF B11-2
ON OFF | OFF B11-4 OFF ON OFF | OFF | OFF B11-3
ON OFF ON B11-5 ON OFF OFF OFF OFF | Previous values
ON ON OFF B11-6 ON OFF | OFF | OFF ON B11-4
ON ON ON B11-7 ON OFF | OFF ON OFF B11-5
% 1 SE and S3 are not used. ON [ OFF | ON | OFF | OFF B11-6
ON ON OFF | OFF | OFF B11-7
When SO0 to S3 are all OFF, or when two or more are set
between SO and S3, the previous values will be held.
If there are no previous values because the power has been
turned ON, etc., "0" will be set.
~ A
-
g B11-7
o -
2} B11-6 / . B11-6
& B115 _ /
5 /
2| (A00-2) B11 3‘31 1-4 — (A00-2)
jl_’ A00-0 B /— A00-0
= B11-2
.g- B11-1 /
@] B11-0 /
» Time

1

Set the sequence command PROG input terminal with C04-0. Set the SO, S1, S2, S3 and

Program run example (When RUN is ON)

SE input terminals with C04-2 to C04-6.

The B11-8 setting is also reflected on the program ramp function (B41-x, B42-x) program

mode settings.
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B12-0~6

Automatic braking on power failure function

The decelerate at power failure function is valid when B12-0 is set to 2. This setting is also

applied when using the auxiliary drive function. This function executes the following

operations automatically.

(1) Operation starts when a power failure occurs, and the DC voltage drops below the value
(%) set with B12-1.

(2) The value set with B12-4 is subtracted from the output voltage when the power failure
occurs, and is set as the output frequency.

(3) Note that if the output frequency at the power failure is less than the value set with B12-5,
the value will not be subtracted.

(4) The motor decelerates to the frequency set with B12-6 at the time set with B12-2.

(5) The motor decelerates and stops at the time set with B12-3.

(6) Note that if the frequency set with B12-6 is less than the stop frequency, the motor will
decelerate and stop at the time set with B12-2.

(Note 1) Once this operation is started, the VT240S will continue this even after the power

is restored.
(Note 2) To restart after stopping, cancel the RUN command once.

(Note 3) The "FWD", "REV" and "STOP" commands during this operation are invalid from
both the operation panel and sequence terminal block. "EMS" is valid.

Deceleration ramp time 1 Deceleration ramp time 2
Output frequency B12-2 B12-3

Subtracted frequency

Changeover
frequency
B12-6

Time

When using the auxiliary drive function, substitute the parameter No. as shown
below, and set according to each auxiliary drive mode.

(Note 4) When using this function and the auxiliary drive function during vector control or
PM motor control, set B12-0 and B12-1.

Main drive | Auxiliary drive 0 [ Auxiliary drive 1 | Auxiliary drive 2 | Auxiliary drive 3
B12-2 B23-0 B27-0 B2B-0 B2F-0
B12-3 B23-1 B27-1 B2B-1 B2F-1
B12-4 B23-2 B27-2 B2B-2 B2F-2
B12-5 B23-3 B27-3 B2B-3 B2F-3
B12-6 B23-4 B27-4 B2B-4 B2F-4
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B13-0 Torque setting

This is the torque set by the operation panel.

This setting value is used as the torque command value when C02-2 is set to 3 (default
value).

Refer to section 5-9-2 for details on selecting the torque setting.

B13-1 Torque ratio 1 setting

Set the torque ratio for the panel parameter (B13-0).
Refer to section 5-9-5 for details on selecting the torque ratio 1 setting.

B13-2 Torque bias 1 setting

Set the torque bias for the panel parameter (B13-0).
Refer to section 5-9-3 for details on selecting the torque bias 1 setting.

B13-3 Torque ratio 2 setting

Refer to section 5-9-6 for details on selecting the torque ratio 2 setting.

B13-4 Double rating speed ratio setting

Refer to section 5-9-4 for details.

B13-5 Drooping setting

Set the drooping value within the range of the following expression. If it becomes unstable,
adjust the drooping setting value or the related parameters.

Drooping setting value (B13-5) [%]

x ASR response (A10-0) [rad/s] x

100 [%]
Machine time constant (A10-1 or B15-0) [ms] <05
1000 '
Motor speed [min’1]
A
. . S\ o
\ Drooping settlr;%goa/lue (B13-5) [%] x Base speed (B01-5) [min’1]
\ °
e Set speed

\

; »Torque command
-100% 100% value
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B13-6

B13-7

B13-8, 9

B14-0

B15-0

ASR gain compensation in constant power range
ACR gain compensation in constant power range

This setting compensates the ASR and ACR gain in the constant output range (speed above
base speed).

Refer to the following diagram and set the ASR gain compensation with B13-6 and the ACR
gain compensation with B13-7.

ACR gain
ASR gain
Y

B13-6
B13-7

100%

» Motor speed
Base speed Max speed
(B01-5) (BO1-4)

Linear torque limit

Refer to section 6-9-5 for details on these parameters.

ASR dead band setting

A dead band zone can be set for the speed control amplifier input with this parameter.
Set this dead band zone parameter as a percentage in respect to the base speed.
Refer to Fig. 5-3 for details on the speed control.

Machine time constant 2

This is used to calculate the ASR amplifier gain. When the relay input machine time constant
changeover is ON (MCH is ON), the machine time constant set with this parameter is valid.

Tm[msec] = 1097 x J [kgm?] x (Nbase[min')>  Tm  : Machine time constant
Power [W] J : Total inertia (=1/4 X GD*[kgfm?])
Nbase : Base speed
Power : Motor rated output

When MCH is OFF, the A10-1 (machine time constant -1) setting value is valid.
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B16-0~B

Automatic torque bias control

This function is used to apply torque bias from the start of operation based on the load
feedback prior to operation. This prevents rotation due caused by the load that results when

releasing the elevator brake. Either analog or digital load feedback can be selected.

Auto torque bias control calculates the torque bias value from the load feedback
(digital/analog). The torque bias is then fixed when performing operation. The torque bias

does not vary during operation, and is revised gradually during stoppage.

(1) Setting the automatic torque bias function

When the load feedback is obtained as a digital value using a limit switch, etc., use the

digital torque bias.

When the load feedback is obtained as an analog value, use the analog torque bias.
Refer to the following diagram and set B16-0.

Analog

Digital ——O

B16-0

T
[}
[}
OFF ——0

Torque bias input

(2) Selecting the torque bias direction

The torque bias direction can be selected with B16-6. If the motor forward runs when the

elevator rises, set B16-6 to 1. If the motor reverse runs, set B16-6 to 2.

(3) Setting the parameters for digital torque bias selection

The torque bias value is set with the digital input using sequence inputs S5 to S7 as

shown below.

| Degital setting (S5,56,57)

Digital bias 0 (B16-1)

1
1
1
:
|
v

Digital bias 1 (B16-2)

1]

S7 S6 S5 Digital setting
OFF | OFF | OFF 0
OFF | OFF ON 1
OFF ON OFF 2
OFF ON ON 3
ON X X 4

* x : Status is irrelevant

Digital bias 3 (B16-4)

|
|
| Digital bias 2 (B16-3)
|
|

Digital bias 4 (B16-5)

=4

Set the torque bias value with B16-1 to B16-5.
Set the input terminals for the S5 to S7 signals with C05-0 to 2 as shown below.

Sequence input Setting parameter
S5 C05-0
S6 C05-1
S7 C05-2
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(4) Setting the parameters for analog torque bias selection
When the load feedback is obtained as an analog value, use the analog torque bias.
Set the analog torque bias input terminals (Al1, Al2, Al3) with C07-A. Set the voltage and
current input, full scale and filter time constants for the input terminals used with C12-0
to C12-A.
Refer to the following diagram and set B16-7 to B. B16-7 to 9 (analog bias voltage) is set
as a ratio in respect to the full scale of the input terminal being used.

Torque bias amount

A
BAGB - . Torque bias amount
for full load
Torque bias amount
for balanced load
\\ _ Analog
> input value
(load)
316-/*‘);.’/
Torque bias amount  B16-7 B16-8 B16-9

for no load

Example of analog input and torque bias amount relation

B17-0~B V/f middle point

When using a motor with special V/f characteristics, the special V/f characteristics can be set
as shown below by using this function.

\% \Y
A A
B17-A
B17-9 100% BO00-3
(motor rated
B17-7 voltage)
B17-5
SR ] — )
B17-1
0 : : 5 . > 0 —Pp f
0 B17-0 B17-2 B17-4 B17-6 B17-8 Maximum 0 Base Maximum
frequency frequency frequency
B00-4 B00-5 B00-4
VIf characteristics when using middle V/f function Normal V/f characteristics

Set B17-B to 2 to use this function.

Refer to the upper left diagram, and set the frequency and voltage in B17-0 to A. Set the
voltage as a percentage in respect to the motor rated voltage (B00-3).

If this function is OFF (normal V/f control), the base frequency will be 100% voltage (motor
rated voltage), and the maximum frequency will be 100% voltage as shown in the upper right
diagram.
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When using four or less V/f changeover points, set the setting value to "0.00" in the order of
B17-0 » B17-2 » B17-4 —» B17-6.
If all of the frequency settings (B17-0, 2, 4, 6, 8) are set to "0.00", the V/f characteristics will
be the 100% voltage (motor rated voltage) at the base frequency, and the B17-A setting
voltage at the maximum frequency.
A setting example is shown below.

\ \Y
A
B17-A B1 7-AA
B17-9 100%
B17-7
B17-5
f f
B17-4 B17-6 B17-8 Maximum > Base Maximum >
frequency frequency frequency
B00-4 B00-5 B00-4
| B17-0,817-2=0.00 | . B17-0,B17-2,B17-4,B17-6,817-8=0.00
When using 3 V/f changeover points When not setting a V/f changeover point

The range for each frequency setting value is limited so that the relation B17-0 < B17-2 <
B17-4 <B17-6 < B17-8 < B00-4 is established.

(Note) The V/f middle point function cannot be used with the auxiliary drive function.
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B18-0 Over current limit

B18-3 Over current limit function gain

B18-4 Current stabilization gain

B18-5 Over current stall prevention gain

B18-6 Over current stall prevention time constant
B18-7 Drive current limit level 2

B18-8 Drive current limit level 3

The over current limit is a function that lowers the output frequency and suppresses the
current so that the motor current does not exceed this parameter setting value during
starting or constant running. The setting uses the motor rated current (B00-6) as 100%.

(Note) Set a value larger than the motor no-load current.

The overcurrent limit function is configured of the following three control blocks.

(1)

(1) Overcurrent vector
limit function

Overcurrent limit
function (2)

(3) Frequency
compensation
control

(2) Current stabilization
control

3)

Overcurrent vector limit function

This uses the overcurrent as a vector, and generates a
suppressing voltage vector instantly to suppress the
current. The response is adjusted with the over current limit
gain (B18-3).

Normally, set the default value (0.25).

If the setting value is increased, the response will become
faster, but the operation may become unstable.

Current stabilization control

This suppresses the sudden changes in the current phase
during overcurrent suppression by controlling the output
frequency. The response is adjusted with the over current
stabilization gain (B18-4).

Normally, set the default value (0.25).

If the setting value is increased, the torque vibration will be
reduced, but the operation may become unstable.

Frequency compensation control

This feeds back the voltage suppressed with the
overcurrent vector limit function to the frequency command
and prevents stall. The response is adjusted with the over
current stall prevention gain (B18-5) and over current stall
prevention time constant (B18-6).

Normally, set the default value (B18-5 = 100, B18-6 = 100).
If the gain setting value (B18-5) is increased or the time
constant value (B18-6) is decreased, the response will
become faster, but the operation may become unstable.

(Note) The overcurrent limit function is valid at all times regardless of whether automatic
tuning has been executed.
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B18-1

B18-2

B19-0

B19-1

B19-2

B20-0 ~
B2F-4

B30-0

B30-1

B30-2

Regenerative current limit

The regenerative torque to deceleration running is limited. Set to 10% when not using the
DB option. When using the DB option,vcéalculate the value with the following formula and set.

B18-1 setting value = [ ( ) Motor capacity [kW] ] x 100 [%]

DBR resistance value

where V2=148.2 for the 200V system and V2=593 for the 400V system.

Torque stabilization gain

This function suppresses the hunting phenomenon that causes the current to abnormally
vibrate during motor operation.

Normally, the default value (1.00) is set, but increase the setting value in increments of
approx. 0.05 according to the state of hunting.

Please return to regulated value (1.00) of a set value once, and reduce it by carving about
0.05 when the hunting phenomenon is not controlled even in case of maximum value (4.00) .
Note that the hunting phenomenon occurs easily in the following cases.

 During a light load or no load

* When the system inertia is low

* When the motor's secondary time constant is high (high-efficiency motor)
* When carrier frequency is high

(Note) The hunting phenomenon at a frequency exceeding 66Hz cannot be suppressed.

Automatic tuning function

Refer to Chapter 3 for details on automatic tuning

Initial proportion compensation gain (Automatic tuning function)
Initial time constant compensation gain (Automatic tuning function)

When the motor with special circuit parameters is applied, the initial condition of automatic
tuning is set. Change these value if auto tuning is completed incorrectly and try to auto
tuning again. Set these values to increase or decrease with 50% step.

Various settings for auxiliary drive 0 to 3

Refer to section 6-10 for details on the auxiliary drive function.

Load torque observer gain
Model machine time constant

B30-0 sets the observer gain for the load torque observer.

To increase the responsiveness of the external disturbance response characteristics, set a
large gain.

Note that if the gain is set too high, the output torque could hunt.

When set to zero, the load torque observer will not function.

Set the model machine time constant used with the B30-1 load torque observer.

Refer to section 6-8-7 for details on the load torque observer function.

ASR proportional item change rate limit

If the speed setting value or motor speed change suddenly, this will prevent the ASR's P
item from suddenly changing.
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B30-3

B30-4

B30-5

B30-6

B30-7

B30-8

B31-0

B31-1

B31-2

Speed setting LPF time constant

Set the low path filter time constant for the speed setting value.
Overshooting can be suppressed by setting this to the filter time constant equivalent to the
speed response.

Speed detection LPF time constant

The speed detection noise is cut at the set time constant.

Speed detection LPF time constant for ASR

Set the low path filter time constant used for the speed detection value input into the speed
regulator.

Speed detection LPF time constant for compensation

Set the low path filter time constant used for the speed detection value for constant output
range compensation or iron loss compensation, etc.

Torque current command setting LPF time constant

Set the low path filter time constant used for the torque current command.

LPF time constant for drooping

Set the low path filter time constant used for drooping value input into the speed regulator.

Flux observer gain

This is the feedback gain for the flux observer.
If hunting occurs at the estimated speed in the high-speed operation range, adjust within the
range of 1.2 to 0.9.

Speed estimated proportional gain

This is the proportional gain for the adaptive speed estimation mechanism. To increase the
speed estimation response, set a large value. Note that if the value is too high, the speed
estimation value will hunt.

Speed estimated integral gain

This is the integral gain for the adaptive speed estimation mechanism. To increase the
speed estimation response, set a large value. Note that if the value is too high, the speed
estimation value will hunt.
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B31-3~4

B31-5~6

B32-0

B32-1

B32-2

Regenerative compensation torque limiter 1, 2
Regenerative compensation low-speed area setting 1, 2

The regenerative torque limiter can be changed in the low-speed area.
The shaded section shows the operation range. If operation is unstable within the shaded
line range, set the parameter so that the unstable point is not within the shaded line area.

B31-5 B31-6
Output torque Motor speed

N N
B31-3  |—]
B31-4 /
- Regenerative torque
Regeneration limiter lever

direction

High-speed flux control gain
(IM sensor-less vector control, IM vector control with sensor)

=1: Disable =2 to 50: Enable

This is the control gain used for high-speed control of the secondary flux when starting
operation.

Use this to control the secondary flux at a high speed at the start of operation or during
operation in a constant output range.

High speed control is possible by increasing the gain, but if increased too high, the
magnetizing current may hunt.

Temperature compensation selection
(IM sensor-less vector control, IM vector control with sensor)

=1: Disable = 2: Enable

If torque accuracy is required when vector control with sensor is selected (C30-0 = 3, 4),
or if speed accuracy is required when sensor-less vector control is selected (C30-0 [f0| = 2, 5),
the parameter fluctuation of the primary resistance value and secondary resistance value
caused by a rise in temperature can be compensated.

Voltage saturation compensation selection
(IM sensor-less vector control, IM vector control with sensor)

=1:Disable =2: Enable

If the output voltage in control is larger than the voltage that can be output by the inverter,
select this control to limit the exciting current to prevent the current or torque from hunting.
Select this when raising the output voltage to near the input voltage, or when the input
voltage changes.

Note that if voltage saturation occurs, some torque ripple will occur. In this case, lower the
B01-9 no-load voltage setting to avoid voltage saturation.
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B32-3

B32-4

B32-5

B32-6

B33-0~7

B34-0~7

Iron loss compensation selection
(IM sensor-less vector control, IM vector control with sensor)

=1: Disable = 2: Enable
This compensates the torque error caused by iron loss. The iron loss resistance value
(B02-8, 9) must be set.

ACR voltage model FF selection

(IM sensor-less vector control, IM vector control with sensor, PM motor
control)

=1: Disable =2: Enable

The voltage fluctuation caused by the leakage inductance is feed forward controlled.

The current regulator (ACR) response speed will be increased. Select this if the current
hunts in the high-speed operation range during sensor-less control.

Use this function if the current hunts at a high-speed operation range during the IM
sensor-less vector control mode.

When using this function with the PM motor control mode, set B32-4 to 2 and B32-5.

ACR model voltage FF compensation (PM motor control)

dq axis current non-interference voltage

Set this when the ASR proportional gain is high.
Set the value between approx. 50.0 and 80.0%.
This function is invalid when 0% is set.

ACR proportional section dead time compensating factor
(PM motor control)

Set a value of approx. 50 to 80% if current vibration at a 3ms cycle occurs at an output
frequency of 120Hz or more.

M fluctuation compensation table reference speed

This is the reference speed for changing the compensation amount according to the
operation speed.

If all of B34 is set to the default value (100.0), these will be automatically set when adjusted
with automatic tuning mode 4 (B19-0=4).

M fluctuation compensation

This compensates the exciting inductance fluctuation according to the B33 table reference
speed.
Set the compensation table so that the output voltage is constant during no-load operation
through the entire operation range.
* This is adjusted with the automatic tuning mode 4 (B19-0 = 4).

Refer to Chapter 3 for details on automatic tuning.
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B35-0~4

B36-0~6

B38-0~6

B39-0~3

B40-0

Voltage saturation prevention control constant

Field weakening electric current table (PM motor control)
Torque to Iq conversion adjustment coefficient table (PM)

Refer to section 6-9 for details on these parameters.

Magnetic pole position estimation (PM)

Refer to section 3-4-4 for details on these parameters.

Software option function

One of the following functions, program ramp, pattern operation, traverse operation, PID or

multi-pump can be selected as a software option function.
Set the parameters as shown below to use these functions.

No main pump rotation

Parameter | Setting . Parameter related to
Function -
No. value function

1 Function not used -

2 Program ramp B41-0 to B42-7

3 Pattern run B50-0 to B59-3

4 Traverse run B45-0 to 6

5 PID control B43-0to A

B40-0

Multi-pump control

6 : .
No main pump rotation

7 Multi-pymp control (.1 -contact method) B43-0 to B44-6
No main pump rotation

8 Multi-pump control (2-contact method)
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B41-0~7 Program ramp — acceleration

B42-0~7 Program ramp — deceleration

The motor can be run with program frequency (speed) setting 0 to 7 using the sequence
commands PROG and S0, S1, S2, S3, SE and selection mode setting (B11-8). The program
ramp time can also be switched at this time and the motor run.

When the sequence command PROG is OFF, only the RAMP time is changed by S0, S1, S2,
S3 and SE. The acceleration/deceleration ramp time selected with S0, S1, S2, S3 or SE is
as shown below.

This function operates even when using the auxiliary drive function.

(1) For binary mode (B11-8 = 1) (2) For direct select mode (B11-8 = 2)
Sequence command Selected Sequence command Selected
SE S3 S2 S1 S0 frequency SE S3 S2 S1 S0 frequency
FE FE FE B41-0 OFF | OFF | OFF | OFF | OFF | Previous values
o o = B42-0 OFF | OFF | OFF | OFF | ON B41-0
OFF | OFF | ON Ba1-1 B42-0
B42-1 OFF | OFF | OFF ON OFF B41-1
FE | oN - B41-2 B42-1
© © B42-2 OFF | OFF ON OFF | OFF B41-2
FE | oN | oN B41-3 B42-2
% % © B42-3 OFF ON OFF | OFF | OFF B41-3
B41-4 B42-3
ON Rl Rk B42-4 ON OFF | OFF | OFF | OFF [ Previous values
B41-5 ON OFF | OFF | OFF ON B41-4
ON OFF ON B42-5 W
B41-6 ON OFF | OFF ON OFF B41-5
ON ON OFF B42-6 Bas e
B41-7 ON OFF ON OFF | OFF B41-6
ON | ON | ON A2 B416
* : SE and S3 are not used. ON ON OFF | OFF | OFF gj;.;

When SO0 to S3 are all OFF, or when two or more are set
between SO and S3, the previous values will be held.

If there are no previous values because the power has been
turned ON, etc., "0" will be set.

An example of combination with the program frequency (speed) setting is shown below.

Program frequency - 2
(B11-2)

B41-2 B42-2

Program frequency - 1
(B11-1)

B41-1 B42-1

Program frequency - 0

(811-0) B42-0
B41-0 Time

RUN  __f

PROG

SO
For binary
mode S1 | ‘
(B11-8=1)

S2 (OFF)

S0 _I1 ™
For direct S1 [ [1
select mode
(B11-8=2) $2 1

SE (OFF)

(Note) The acceleration/deceleration ramp time-2 (B10-0, 1) will be selected by turning the
sequence command CSEL ON even when using the program ramp (B40-0=2).

6-113



6. Control Functions and Parameter Settings

B43-0~A

PID control

1) Basic PID control operation

The following type of feedback loop can be configured by using the analog input (Al1,
Al2, Al3) as a feedback input.

VT240S

Al1 or AI2 Cushion Speed sensor

+
S = Hoak P
0-10V
or
4-20mA 129

Al3

0-10v Converter

Example of PID control configuration

(Note 1) PID control functions only in the remote mode (LCL OFF). It does not function
during the local mode (LCL ON). In this case, the normal operation mode is
entered.

(Note 2) For PID control, either the mode which operates with the sequence command
PIDEN and RUN, or the mode which operates with only PIDEN can be selected
with B43-9.

(Note 3) When using the mode which operates with the sequence command PIDEN and
RUN, the PID control will not start even if JOG or BRAKE are turned ON.

() What about the auxiliary drive?

The PID operation block is shown below.

Max. frequency B00-4 or
Max. speed B01-4
Limit

l\ 0to 100%
PID Frequency (speed) setting

e

[ ) [ I N Upper limit (B43-3)
L Lower limit (B43-4)

Differential time constant (B43-2)
Integral time constant (B43-1)
Proportional gain (B43-0)

Al1 or AI2

|V+

—0

=
@

(1) To validate or invalidate PID control during operation, turn the sequence input command
PIDEN ON or OFF. The sequence input command PIDEN is assigned to the sequence
input terminals with C03-C.

(2) Refer to Fig. 5-9-1 and select the setting input. The speed setting input can be changed
between the parameter setting and sequence input.
If the setting value is a Hz unit, the percentage conversion value using the maximum
frequency B00-4 as 100% will be input.
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3)

(4)

2)

3)

4)

Set the analog input to be used as the feedback input with C07-5.

Set the level of the analog input to be used with C12-1, 2 for Al1 and C12-5, 6 for Al2.
When inputting Al3 input, set the feedback input between 0 and 10V when C12-8is 1,
and between 0 and 5V when C12-8 is 2.

The internal signal (lower limit over: LLMT, upper limit over: ULMT), which indicates that
the feedback value has exceeded the upper limit (B43-3) and lower limit (B43-4) can be
output as a sequence. Set either 24 (LLMT) or 25 (ULMT) for C13-2 to 6.

Detected error determination

If PID detection is defective, an error is determined and a breakdown stop (IO-C)
occurs.

An error is determined if when the command value is the same or higher than the error
determination start level (B43-5), the detected value is the same or lower than the
detected error level (B43-6), and the error condition continues for just the detected error
determination time (B43-7), and a breakdown stop occurs.

Polarity invert flag

The PID input polarity can be inverted using B43-8. The normal PID input is the
command value — the detected value, however, this changes to detected value —
command value when the polarity is inverted.

PID operation selection method

The PID operation conditions can be changed using B43-9 @
fO=1: PID operates when PIDEN=ON and RUN=ON.
f0=2: PID operates when PIDEN only is ON.
(PID operation continues even during stop)
PID output based operation/stop can be performed using B43-9 .
f1=1: Normal operation (Operation stop not performed by PID)
f1=2: PID output is used to stop operation.
Stop occurs when the PID output reaches the lower limiter.
Stop occurs when the PID output reaches the lower limitter in the case when B43-9
fO| = 21. Set RUN=OFF and then RUN=ON once again in order to restart operation.
Stop occurs automatically when the PID output reaches the lower limitter in the case
when B43-99 @ =22. Furthermore, operation is restarted when the PID output
exceeds the lower limitter + hysteresis (B43-A). Set RUN=OFF to completely stop the
motor.
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B44-0~6 Multi-pump control
Multi-pump control refers to a function which controls the flow passage pressure at a
constant level by running pumps in parallel using one VT240S and the VT240S' internal
relay output (standard 5 points, option 4 points).
The pressure step of the ON/OFF controlled pumps is interpolated by a pump that is
variable-speed controlled by the VT240S, which has the PID control function. This maintains
the pressure's continuation.
Three types of VT240S multi-pump control can be selected with the B40-0 setting.
* B40-0=6: Main pump with no rotation function
* B40-0=7: Main pump with rotation function, 1-contact method
* B40-0=8: Main pump with rotation function, 2-contact method
1) B40-0=6: Main pump with no rotation function
Up to 9 pumps are run in parallel using one VT240S and the VT240S' internal relay
output's 8 points. When main pump with no rotation is selected, the pump controlled
with variable speed is fixed.
The system configuration is shown below.
VT2408 *MPO1 to 8 are sequence outputs / \
— [ S AN AN ANV
AI—0—>0—PD>| /[ /a\ o @ P
' —5o.d.Psott | wpo) .
1 1 ump L]
T ‘t 55 PS02i | (MPO2) ® O\'b_@ e P
imiter ! : ump | |
monitor |~ 55 PSO3! | (MPO3) +_O\'77_@ s P
1 ] ump | |
. 55 PSO4i |(MPO4) +_O\'77_@ - P
| | ump .
V| 55 PSOS, | (MPOS) + O\'b_@ — P
1 ] ump ]
| o5 PSos! | (MPOs) +_°\'b_@ Pump 6 o
1 1 ump | | o
| 55 PsO7L | (wPOT) + S o—(W - P é
! ' ump | | @
| _5—5.c Psos! | MPOB) +_°\'7’_@ Dl s
H : Pump 8 1| 3
Pressure FB ! — ' hw HP £
(A i i S vd i vl vl v v vl

T

-------------- System power \

Example of system configuration (When operating nine ON/OFF control pumps)
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2) BA40-0=7: Main pump with rotation function, 1-contact method

Up to 8 pumps are run in parallel using one VT240S and the VT240S' internal relay
output's 8 points. When main pump with rotation is selected, the pump controlled with
variable speed is switched to the least operating pump only when all pumps are
stopped.

The system configuration is shown below.

VT240S *MPO1 to 8 are sequence outputs \
Al* Pump 1 g[—w/_f VAN Ay A
© =1V ﬁ'o\.;j‘@if
o —o

(@)

1
| Pump 2
v tb—oj;j—@
Limiter [ )
monitor | Pump 3
ib—oéj—@
—1—o0
1
! Pump 4
ib—oéj—@
®1T—oO
Pump 5
ib—oj;j—@
®1—o0
Pump 6 |
Ib—ogj—(' M) P \)
| amm)
Pressure 5{ *—O M Pump 7
FB (AI%) *~— O

Tzii';j@ &

System power

(o]

[@y)!

Q)]

T,

-4

(@)

/F
Ve )
Pressure sensor

"
T
T
"
/1

-

Example of system configuration (When operating eight ON/OFF control pumps)

In the above system, if the INV/commercial changeover interlock is required, an external
sequence circuit must be structured. Refer to the following diagram.

VT240S MPO2 MPO3

| V2\V3 Vi1 V3 V1 V1\V2
VIE

MPO1
F1 v2\&\ F2 v3 A‘
V2
=/ 1 Fof &/ v2 F3/ &/ v3
@ @ @ V2 F2 V3 F3
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3) B40-0=8: Main pump with rotation function, 2-contact method

Up to 4 pumps are run in parallel using one VT240S and the VT240S' internal relay
output's 8 points. When main pump with rotation is selected, the pump controlled with
variable speed is switched to the least operating pump only when all pumps are
stopped.

The system configuration is shown below.

VT240S * MPO1 to 8 are sequence outputs
Al*~0—>—»(PT / ——|Q J}
pe -
! PSO1 | (MPO1)
1
—Y . PSO2 | (MPO2)
Limiter :
monitor
! ' PSO3 | (MPO3) | pump 2| | L
*—oO M G
PSO4 |(MPO4)
I
1 PSO5 | (MP0O5) L]
PSO6 | (MPOS)
Pump 3 ||
PSO7 | (MPO7) 0 M P
PSO8_|(MPOB)
.__o
S
2
4 Pump 4 @
Pressure —0 M P g
FB (Al*) @
o
o
Y Y W Vg
T °© — - T Tr )
System power

Example of system configuration (When operating four ON/OFF control pumps)

6-118



6. Control Functions and Parameter Settings

1) Multi-pump control operation

An example of actual operation for the multi-pump control is shown below.
] T1

ULT )
Ts
/ "
PID output|

LLT

T2y T2 (4)

— Time

{ MPO1
(Pump 1) OFF

(1)1 ON @)

MPO2 .
(Pump 2) "ON

Sequence ?{:I,E%% 3) (3)

output OFF

MPO4 Ts4i (5)
(Pump 4) FE

OFF ON

\ MPO5
(Pump 5)

ON/OFF control pump changeover operation (when operating five pumps)

ULT : PID output upper limit value in VT240S (B43-3).
LLT : PID output lower limit value in VT240S (B43-4).
T4+ : Pump start holding time (B44-1)
T, : Pump stop holding time (B44-2)
T3 : Continuous operation limit time (B44-3)
T, :Changeover time (B44-4)

The ON/OFF control of multiple pumps is carried out so that the operation time of each
pump is equal.

(1) When the PID output reaches ULT and T, is passed, the auxiliary pump 2 (MPO2)
with the shortest operation time turns ON.

(2) When the PID output reaches ULT and T, is passed, the auxiliary pump 1 (MPO1)
with the shortest operation time turns OFF.

(3) Following (2), when the PID output matches LLT for the time of T,, the auxiliary
pump 3 (MPO3) with the longest operation time turns OFF.

(4) When the time that the PID output and LLT match dose not reach T, the pump OFF
control will not be carried out.

e Pump changeover function using continuous operation limit (B44-3)

(5) When the time that the auxiliary pump's ON/OFF control is not carried out reaches
Ts, the pump 4 (MPO4) with the longest operation time within all of the auxiliary
pumps turns OFF, and the pump 5 (MPO5) with the shortest operation time will turn
ON after T,.

If B44-3 is set to 0, changeover following the continuous operation limit is prohibited.
The variable speed control pump will not change even if the continuous operation
limit time is exceeded.
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e Main pump rotation function

(6)

(7)

When the main pump rotation function is enabled, the variable speed control pump
will change to the pump with the shortest operation time of all pump only when all
pumps are stopped. When the power is turned ON, pump 1 is always set as the
variable speed control pump.

Only when B40-0=8 (2-contact method) is selected, and the INV drive pump
changes to the commercial power drive or vice versa, a dead time is provided to
prevent a current back flow from the motor. Both commercial power relay contacts
are OFF during the dead time zone. The dead time zone can be set with B44-5.

Other restrictions related to the pump's ON/OFF control are given below.

(8)

©)

When the PID output reaches ULT, the pumps turn ON in order of the shortest
running time upwards based on the regulation in (1), however, when all pumps are
ON, and the minor fault turns ON as an upper limit alert when the pump operation
start maintain time has been exceeded. The minor fault signal is displayed at D05-0
at this time.

When the PID output reaches LLT, the pumps will sequentially turn OFF from the
pump having the longest operation time following the restriction (2) in the previous
page. However, if there are no pumps to turn OFF, the VT240S will stop. After the
pump stop hold time has passed, the minor fault turns ON as a lower limit alert, and
is displayed at D05-0 as the monitor. When the PID output rises and leaves LLT, the
VT240S will resume operation.

The FWD and REV LEDs will flicker during the automatic stop operation.

PID output
(8)
LLT — — —
T i T i Ty (T !
— Time
ON
MPO1 (Pump 1) f
MPO2 (Pump 2) — N
MPO3 (Pump 3) N
Operation Restart
VT240S Stop

VT240S automatic operation/stop (when there are three ON/OFF control pumps)

(10) When B43-9: f0=1 (PID operation method = PIDEN + RUN), all commands to the

pump are turned OFF at the same time the operation command (RUN) to the
inverter is turned OFF.

(11) When B43-9: f0=2 (PID operation method = PIDEN only), only the INV drive pump

stops, even when the operation command (RUN) to the inverter is turned OFF, and
the control pump continues to turn ON and OFF with PID output.
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2)

(12) The following operations are performed when a fault occurs at the inverter.

When B43-9: f0=1 (PID operation method = PIDEN + RUN):

e The pump ON/OFF commands are maintained provided that the operation
command (RUN) ON status is maintained.
The control pump is not turned ON and OFF, and neither is pump switching
performed as time passes.

¢ When the operation command (RUN) is turned OFF, all commands to the pump
are turned OFF.

When B43-9: f0=2 (PID operation method = PIDEN):

e The pump ON/OFF commands are maintained regardless of whether the
operation command (RUN) is turned ON or OFF, and the control pump continues
to turn ON and OFF with PID output.

¢ All commands to the pump are turned OFF when PIDEN is turned OFF.

(13) When the inverter's power is turned OFF, the operation time history for each pump
will be lost.

Preparation for operation

(1) Set the number of pumps to be ON/OFF controlled in parameter B44-0.
One to eight units (four units when B40-1 is 5) can be set. The functions of the
output signals MP01 to MPO8 for multi-pump control are as follows according to the
multi-pump control method.

Pump No. (application) Output signal
When B40-1=3, 4 When B40-1 =5
Pump 1 Pump 1 (INV drive) MPO1
Pump 2 Pump 1 (Commercial drive) MP02
Pump 3 Pump 2 (INV drive) MPO03
Pump 4 Pump 2 (Commercial drive) MP0O4
Pump 5 Pump 3 (INV drive) MPO05
Pump 6 Pump 3 (Commercial drive) MPO6
Pump 7 Pump 4 (INV drive) MPO7
Pump 8 Pump 4 (Commercial drive) MPO8

Outputs MP01 to MP0O8 can be set to a programmable relay output terminal. Using
the parameters (C13-2 to 6, C33-0 to 3), set the VT240S standard relay output
PS01 to 3, RA-RC, FA-FC and the relay interface option (V24-RY0) in relay outputs
PS04 to 7.

The pumps are turned on in the order of pump No. 1 to 8.

The option (V24-RY0) is required to use relay outputs PS04 to 7.

Refer to the Instruction Manual (ST-3477) for details on V24-RYO.

(2) The PID control function is used with the multi-pump control.

¢ Refer to the explanation on B43-0 to A for details on setting the PID control related
parameters (B43-0 to A), selecting the pressure command input, and selecting the
feedback input.

e Multi-pump control is always carried out in the remote mode (LCL = OFF).

e The operating command is issued from the external sequence input terminal (RUN).

e Do not perform operation from R.RUN, F.JOG, R.JOG. If these sequence
commands are turned ON, operation is possible as PID, however, the relay
outputs for each pump all turn OFF.

¢ Turn the sequence input command PIDEN ON to validate PID control.

(3) Refer to the operation explanation drawing in section (1) and set the parameters
B44-1 to 5.

(4) By using the setting interlock function (C20-0 to 3), the VT240S run/stop can be
controlled by the pressure command input (Al1, Al2). In this case, the operation
command (RUN) is always ON. Refer to the explanation on C20-0 to 3.
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B44-6

B45-0~6

Multi-pump control: INV control method at lower limit selection

Select whether to stop the INV or continue operation when the PID output lower limit state
continues.

When B44-6=2: Continue is selected, the INV will continue operation without stopping in the
"VT240S automatic operation/STOP" state shown in the previous figure.

Traverse run

Traverse is operation in which the frequency fluctuates with the pattern shown below. This is
effective for evenly winding up the thread on a bobbin in a weaving system.

(1)

Center frequency (speed)

PROG ON

Traverse run

5 (B45-2)
A (B45-1) T \\
FH (B45-0) - /N
'"Tb (B45-2) \\/

*
B (B45-3) | C (B454) |

A (B45-1)

0

RUN ON
OFF

oFF __|

Traverse operation

Traverse run

To carry out traverse run, turn the sequence command PROG ON. (Normal operation
will take place if PROG is OFF.)

1)

2)

If the sequence command RUN or R RUN is turned ON, first, the frequency (speed)
will increased as high as the center frequency (speed) in ramp mode (A01-0) at the
center frequency (speed), and then traverse run will start.

When RUN (or R RUN) is turned OFF, the frequency (speed) will decreased to a
stop in ramp mode (A01-1) .

During traverse operation, the conventional ramp, S-shape ramp, overcurrent limit
(OCL) and overvoltage limit (OVL) will not function. However, these will function
while accelerating or decelerating during start or stop.

The traverse center frequency (rotation speed) input point can be selected with C02-1.

C02-1=1,2: Analog fixed (C07-4)
3 : Panel fixed (B45-0)

4 : Sequence (S0, S1)
=5 : Pulse train input fixed

When using traverse run, set B11-8 to 1 (selection mode setting: binary mode).

If C02-1 is set to 1 or 2, the setting from an external source selected with C07-4 will
be the center frequency (speed).

When C02-1 is set to 4, and traverse run is being carried out by turning the PROG
command ON, the following operations (2) and (3) will take place when the
sequence command S0 and S1 signals are input.
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(2) Deviated traverse X, Y operation

@)

(4)

The deviated traverse operation shown below takes place with the sequence
commands SO0 (X) and S1 (Y) when carrying out traverse operation with the PROG
command ON.

§ N
2 e
2 A /K X (B45-5)\/ \/
S FH (B45-0) A
(] RN « .
8- \( \( \\ //:‘ % (B45-6) //:‘
2 £ A NN N e
o) \ \\\ . ,/’ \\\ \\ //’ \\ //'
< N o
[} N \ N A
(&) 0 i
\\‘ ON S
S0 (X) OFF |
S1(Y) OFF N

Deviated traverse (X, Y) operation

The center frequency (speed) rises by X (B45-5) only while SO (X) is ON.

The center frequency (speed) lowers by Y (B45-6) only while S1 (Y) is ON.

The rising and lowering timing is the traverse rising and lowering extension operation as
shown above.

Changing the center frequency (speed) with settings from an external source

While the PROG command is ON and the traverse operation is taking place, when the
sequence commands SO and S1 both turn ON, the center frequency value (speed)
value will be the value set from an external source selected with C07-4.

If only SO or S1 is ON, the deviated traverse X, Y operation explained in section (2) will
take place.

If both SO and S1 are turned ON, the center frequency (speed) will be the value set from
the external terminal. However, the frequency will first return to the center frequency
(speed) before rising or lowering to the newly set value. After that, the same operation
will take place even when the setting value is changed from an external source.

Precautions for application

1) If the parameter No. B45-0 to 6 setting data is changed during traverse operation,
the output frequency (speed) will return to the center frequency (speed) once. Then,
traverse operation based on the newly set data will take place.
When returning to the center frequency (speed), the output frequency (speed) will
change in ramp mode (A01-0, 1).

2) The overcurrent limit (OCL) and overvoltage limit (OVL) functions will not activate
during traverse operation, so carefully consider the inverter capacity, motor capacity
and traverse related setting values when designing the system.

3) The output frequency (speed) is limited between 5.00 and 100.00% during traverse
operation.

4) When carrying out deviated traverse, take care not to turn the SO (X) and S1 (Y)
commands ON simultaneously.
If turned ON simultaneously, the (3) center frequency (speed) will change.

6-123



6. Control Functions and Parameter Settings

B46-0~5

External brake control

The inverter brake can be turned ON and OFF in accordance with the inverter internal
sequence. The external brake function contains all types of waiting time settings and an
interlock function.

RUN
External brake

command (MBRK)

External brake answer
(MBRK_ans)

Output frequency/
motor rotation count
command

'B46-1. | B46-2
(LB) (BL)

Program setting input

<

0

S-shape disabled

3

A
A

B46-3
(DB)
7sp

B46-4
RUN error
determined

Y

v

Internal program settings

<

v
A

0

3

A 4

v

<

<
<

H_)

No change made

External brake sequence example with program settings used (B46-0 f2=1), and brake
answer (B46-5+0.0)

RUN |
External brake
command (MBRK)

Output frequency/ B46-1 B46-2
motor rotation count: (LB) (BL)
command

DC brake ON

(1) External brake selection

Select the external brake function using B46-0 [f].
Select the IDET based interlock function using B46-0 [f1]. If B46-0 [f1] = 2, a

1)
2)

3)

OFF

S-shape disabled

Normal DC brake time ON

B46-3 B46-4
(DB) RUN
\ ZSP error
ON

External brake sequence example with DC brake used (B46-0 f2=2), and

no brake answer (B46-5=0.0)

breakdown stop occurs at 10-C if IDET is not ON at the point the brake is released

(immediately after LB).
Set the control mode during acceleration waiting time (LB, BL) using B46-0 .

The normal operation mode is enabled when B46-0 2| = 1.
The mode changes to DC brake mode when B46-0 2| = 2.

6-124



6. Control Functions and Parameter Settings

(2) All types of waiting time

()

(4)

Set the waiting time when using external brake control.

1)
2)

3)

Use B46-1 to set the waiting time (LB) from RUN until the brake is released.

Use B46-2 to set the waiting time (BL) from the point the brake is released until
acceleration is commenced. When there is a brake answer (B46-5+0.0sec), set the
waiting time from after the brake answer, and if there is no brake answer (B46-5=0),
set the waiting time from the point the brake release command is issued.

In the case of the normal operation mode setting, changes are not made to the
settings during BL, and the settings prior to BL are used.

Use B46-3 to set the waiting time (DB) from the point ZSP turns ON until the brake
is engaged.

Error determination

The following error determination can be made in cases other than IDET based interlock
set at B46-0 [f1].

1)

RUN error determination when engaging brake

In the case where RUN does not turn OFF in the time set at B46-4 from the time the
brake is engaged, a breakdown stop occurs at the end controller due to an external
brake RUN error (I0-D). Set to 0.0 sec to turn the RUN error determination OFF.
Brake answer error determination

In the case where (MBRK) brake command and (MBRK_ans) brake answer do not
match above the time set at B46-5, an external break answer error (10-E) occurs as
an external break breakdown, and a breakdown stop occurs. Set to 0.0 sec to turn
the brake answer error determination OFF.

S-shape cushion pass function

If the S-shape characteristics (B10-4) have been set, the S-shape characteristics are
applied when engaging the external brake, and therefore there are cases when the
frequency does not drop immediately. In order to avoid this, set B10-6=2 or 3 to disable
the S-shape characteristics when stopping.

B10-6=2: S-shape passed when program setting is O.
B10-6=3: S-shape passed when RUN command is OFF.
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B47-0~6 Simple ASR control
If the speed detection option preset board (V23-DN1 or DN2) is installed when V/f control is
selected (C30-0=1, 2), simple ASR can be used. Simple ASR involves comparing the
frequency command value and motor rotation count (frequency calculation value), and
controlling the slippage frequency so that the frequency command matches the motor
rotation count.
Frequency > Frequency
setting o4 command
Kp (B47-1)
+ (<
- P variation rate limit +
(B47-3)
ki@47-12) 07O Fange prosassing
Speed detection

value

Integral item set to zero for

Acc/Dcc (when B47-0 f1=2) Slippage compensation

gain (A02-5)

Simple ASR control block diagram

Simple ASR control is performed when B47-0 ff0] = 2.

The integral operation is stopped when accelerating if B47-0 = 2. The overshoot
when the frequency is attained can be curtailed.

Set the proportional gain is set at B47-1. Increase the proportional gain to raise the
motor count compliance, however, motor hunting will occur if increased too much.

Set the integral time constant at B47-2. Shorten the integral time constant to raise the
rotation count compliance when the motor has a load, however, the overshoot will
increase when the frequency is attained.

Set the proportional variation rate control at B47-3. Set a small value in order to avoid
excess proportional rotational variations.

Set the compensating torque limitter at B47-4. Simple ASR output is output in a simple
torque form. Set a small value for the compensating torque limitter to avoid
overcompensating.

Set the simple ASR pole count at B47-5.
Set the simple ASR speed detection unit pulse count a B47-6.

The pick-up operation is required when restarting operation while the motor is rotating.
This differs from vector control in that magnetic flux control is not performed. In order to
pick up, 500msec finishing time is required in addition to pick-up standby time (C21-2).

(Note 1) Simple ASR differs from vector control in that torque limit control is not possible.
(Note 2) The speed detection value displays at D0O0-5.
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B50-0 _
~B59-3 Pattern run function

The frequency (speed), run direction and time can be changed automatically with the pattern
run function.

i
B51-1
B50-1 !
%\ JE—
@ B54-1
Q.
)
>
[S]
c
g Time
o
o
[T
B52-1;
Step-0  Step-1 Step-2 Step-3 Step-4
B50-2 B51-2 B52-2 B53-2 B54-2
RUN

(1) A max. of ten patterns can be set. Program in the B50-B59 blocks as shown below.
The speed setting input point is selected with C02-0 = 4 (sequence).
n is the step No. from 0 to 9.

B5n-0: Run mode
= 0: Stop
=1: Forward run
= 2: Reverse run
= 3: Final step (set when repeating before B59)

B5n-1: Run frequency (speed) [%]
B5n-2: Run time [sec.]

B5n-3: Return destination step
=0~8
(Set the No. of the step to be executed next when B5n-0 = 3.)
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)

@)

The sequence command functions will be as shown below during pattern running.

RUN:  Pattern run starts when this turns ON, and operation starts from the run
frequency (speed) and operation time applied when the operation was
previously stopped. The inverter will stop when this is turned OFF.

(Note 1) The pattern running operates with the remote mode (LCL OFF).
(Note 2) The R.RUN, F.JOG, and R.JOG commands are invalid during pattern
running.

S0: Proceeds to the next step at the edge from OFF to ON. (Skip)
By turning this signal ON/OFF with S1 ON (hold), the step can be proceeded in
synchronization with the peripheral machine regardless of the internal timer.

S1: The internal timer operation will stop when ON. (Hold).
Use this to pause the pattern run.

S2: When this is turned ON, the operation will be reset to step 0.
The S0 and S1 functions are valid only when RUN is ON.
The S2 function is not related to the ON/OFF setting of RUN, and is valid at all
times.
When the mode is changed to the local mode (LCL ON), this will be reset to step 0.
During pattern run, set B11-8 to 1 (selection mode setting: binary mode).

When using pattern run, the sequence status output (D04-4) ACC and DCC functions
will change as shown below.

ACC: Turns ON when the last step of the pattern run is being executed. (EOS)

DCC: Operates with the reverse logic of the above ACC. (EOS)
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B60-0
~B76-6

Spinning frame function

This function is used to perform spinning pattern operation. This differs from the previous
pattern operation in that acceleration/deceleration is performed in a straight line cushion
(auto setting) until the setting point is reached. Set the parameter selection B60-0 @ to 2
(selection) to enable the spinning frame function.

(Note 1) The sptiﬁning frame function is a V/f control function. Select control mode selection
C30-0 [f0=1.

(1) Up to four Speed-Time Patterns (STP) can be set up to a maximum of fifteen steps.
Each step is set at the target frequency and time taken to attain that frequency from
the previous step. Set each STP end step number at B60-1~4.

The time unit can be set at B60-6. This settings is valid for the STP time settings
(B63-0~B64-6, B67-0~B68-6, B71-0~B72-6, B75-0~B76-6) and Doff-End alarm time
(B60-5).

The frequency and time setting in each step of STP can be changed. Note that changes
made to the STP settings during the step will be reflected when the step is updated.

4
Frequency B62-5

Normal deceleration cushion

} >
- aig . > : Time
L] :

[B63-0| [B63-1| [B63-2| B64-6

When STPO is selected, and B60-1=14

(2) STP switching can be performed using the external terminal
There are four Speed-Time Patterns (STP), and they are selected at external terminal
input (S0, S1, S2, S3). Use parameters B11-8 to select the binary mode and direct input

mode.
Binary mode (B11-8=*1) Direct input mode (B11-8=*2)

Sequence command Selection Sequence command Selection
s3 | s2 | s1 | so | STPNo. s3 | s2 | s1 | so | STPNo.
OFF | OFF | STPO OFF | OFF | OFF | OFf | Previous

value

* * OFF | ON STP1 OFF | OFF | OFF | ON STPO

ON | OFF STP2 OFF | OFF | ON | OFF STP1

ON ON STP3 OFF | ON | OFF | OFF STP2

ON | OFF | OFF | OFF STP3

(Note 2) STP switching cannot be performed during operation. If STP switching is
performed during operation, the current pattern is maintained, and switching is
performed after pattern operation is complete.
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(3) Speed-Time Pattern (STP) operation

1) STP operation is performed when the sequence command RUN is issued. (F.JOG,
R.JOG inching operation cannot be performed.) Operation is commenced from the
selected STP Step 0.

2) The method of stopping after the pattern ends can be selected with the function
selection B60-0 1.

B6-0: E =1 (automatic stop)

* The inverter automatically stops after the last step is finished. Either normal
deceleration ramp or coast to stop can be selected with the operation stop
method (C00-1).

B60-0: [f1] = 2 (FRQ_SP operation)
 After the last step is finished, the inverter shifts to special frequency (FRQ_SP) at

the normal deceleration ramp, and continuous running. Operation at FRQ_SP
continuous until the Run command turns OFF.

* When the RUN command turns OFF, the inverter stops with the normal
deceleration ramp or coast to stop depending on the operation stop method
(C00-1).

» The special frequency (FRQ_SP) can be set with parameter B60-9.

Frequency
Frg1 Frg1 o
Frq0 \.. Frq2 Frq13
‘O
Frq14
Normal
C01-0: Start Normal Normal deceleration
frequency deceleration acceleration cushion
Fs /. cushion cushion
| A03-1: DC brake time | | A03-1 : DC brake time
RUN  — 7 |
Operation I i 1
PRST
—
Doff-End alarm I
Time
‘ B60-5 : Doff-End alarm time
For automatic stop selection (B60-0=12)
Frequency/]
Frq1
B60-9 :
Frq0 .. Frqg2 Frq13 FRQ_SP frequency
he)
Normal
C01-0: Start ormal deceleration
frequency deceleration acceleration cushion
cushion cushion
S
| A03-1 : DC brake time | A03-1 : DC brake time
RUN / [ /
Operation I < ‘I | <l>l
PRST
Doff-End alarm I
«— )
Time

‘ B60-5 : Doff-End alarm time

For FRQ_SP operation selection (B60-0=22)
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(4)

()

3) If the operation command is turned OFF during STP operation, normal deceleration
cushion or free-run stop is performed. When restarting operation, after accelerating
with the normal acceleration cushion until the previous stop frequency is reached,
STP operation is restarted from the previous stop step and operation time.

4) When operation is stopped due to a power outage, after resuming the power,
pattern operation is restarted from the frequency and time when the stop occurred.

Pattern operation can be reset by the external terminal input (PRST).

Select the input terminal by selecting sequence input (C03-9). A stop occurs when the
PRST is turned ON during STP operation. Operation is commenced from STEPO when
restarting operation.

The method for stopping at pattern reset can be selected with function selection B60-0
f1.

B60-0: E =1 (automatic stop)

* The inverter will automatically stop if PRST is turned ON during STP operation.
Either normal deceleration ramp or coast to stop can be selected with the operation
stop method (C00-1).

B60-0: [f1] = 2 (FRQ_SP operation)

* If PRST is turned ON during STP operation, the inverter will shift to special
frequency (FRQ_SP) at the normal deceleration ramp, and will continue running.
Operation at FRQ_SP continuous until the RUN command turns OFF.

* When the RUN command turns OFF, the inverter stops with the normal deceleration
ramp or coast to stop depending on the operation stop method (C00-1).

A Doff-End alarm is output at the final stage of the pattern.

By setting the Doff-End alarm time (B60-5), the Doff-End alarm is output from the point
after completion of the final step to the point going back the set time.

The Doff-End alarm remains ON even after the pattern is completed. The Doff-End
alarm is cleared by the PRST.

Select the output terminal for the Doff-End alarm with the output selection (C13-2 to 6,
C33-0 to 3).

(Note 3) Even if the Doff-End alarm is ON, when the RUN signal is input, the Doff-End

alarm will turn OFF and operation will start from Step 0.

(Note 4) Normal acceleration/deceleration cushion switching can be performed using

CSEL.
The Doff-End alarm time and average frequency calculation is always performed
with cushion 1 even if cushion 2 is selected.
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(6) Spindle average frequency display (D13-3)
The currently selected STP average frequency is displayed at monitor D13-3.
The average frequency is obtained using the following formulae.

_ (Fs[%] +F, [%]) x Ty [sec]

S, = 5

5 - (Fn_1[%]+an%])><Tn[sec] (n: Step no.)
F.[%]x Ty [sec]

S, =-mR o

2
1) Operation stop method (C00-1) =1: Free-run stop

Sy +S,+--+S,+S,

A f = Fuax[HZ
verage frequency T,[sec]+T,[sec]+---+T,[sec]+ T,[sec] *FundHz]
2) Operation stop method (C00-1) =2: Deceleration stop
Average frequency = So+S,+: 45, Fuax[Hz]

T,[sec]+T,[sec]+---+ T, [sec] *
(Note 5) At the time of FRQ_SP operation, average frequency switches to FRQ_SP.

Frequency - \Fm
A F, =
\ Normal deceleration cushion
F1
Fo / s,
s So
Fs: Start frequency —t— Fof & Tir':e

To Ti T Th To

(7) Hank count display (D13-4)

The current Hank count displays at monitor D13-3. The Hank count is obtained using
the following formula.

1
H. = T, ——xGain
c =Fave X RUNX840X

Favg [Hz]: Average frequency  Tgyy [sec]: Operation time
840: 1 Hank = 840 yard

It is necessary to set the gain (B60-7, B60-8) in order to display the Hank count correctly.
The gain is obtained using the following formula.

2 1
Gain=2pxR. x——x—xK
P s *bole ¢

R

Rg: Spindle radius [yard] ~ Pole: Motor pole count

GRg: Gear ratio :& (N4: Motor gear count, N,: Spindle gear count)
1
Kc: Compensation coefficient (Compensate slippage etc.)

(Note 6) The Hank count calculation is continued during operation, however, is reset to
zero when the power is turned OFF.

6-132



6. Control Functions and Parameter Settings

6-6-4 Explanation of Block-C parameter functions

C00-0

Run command method

Set the run command method for the remote operation mode (when "LCL" LED on operation
panel is OFF). Set the sequence command, F.RUN, R.RUN and HOLD with C03-0, C03-2

and C03-5.

=1: F-RUN, R-RUN

Forward run |/ PSI to PSIT
—_— [}
H [}
o) O O —f———— F-RUN s ek
i ! :
]
Reverse run ' | !
-l ) : :
¢ O O O—————— R-RUN : ;
! | i i i
[} [} ]
! 1 | l
: 1 | 1
A Frequency /_\—: :
1
1
=2: RUN, REV
Forward run |/ PSI1 to PSI11
— ]
: I
O O O-~/————F-RUN(RUN) — ——
| i i
Reverse run ' ! :
H ! 1 1
[ O O (:.)' _____ R- RUN(REV) ............. : | :
, . :
| ] ]
| [} I
| ] ]
A Frequency /_\ :
]
O RY0 Speed \ |/
:
= 3: Self hold
Forward run | /PSI1to PSIT
—_ ! |_|
[}
O O O-~ff~———F-RUN | :
I | |
Reverse run : | '
= | ! |_I !
] ]
'Y O O ("} ————R-RUN ; . ;
i i i |
t | 1 1
Stop : | | ||
[ Y Q H Q Q_ _____ (S0 H 0 R — : : .
: o :
' /_\ l
d.) RYO Frequency ; ! '
! Speed '

]

(Note) PSI8 to 11 can be used only when the relay interface option is mounted.
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C00-1

C00-2

C00-3

C00-4

Run/stop methods
Jog stop method

=1: Coast to stop
= 2: Deceleration stop

Coast to stop refers to stopping by turning the output OFF simultaneously with the stop
command (F-RUN and R-RUN OFF).

Deceleration stop refers to stopping by decelerating to the stopping frequency with the ramp
down after the stop command, and then applying the DC-brake to stop.

Motor speed during

__________ / coast to stop

Output frequency Output frequency R d o st
Motor speed during coast to\ amp down 1o stop
stop DC brake

RUN | L

(Note) When not using the pick-up function to restart after coast to stop, confirm that the
motor is stopped. When not using the pickup function, if the inverter is started while
the motor is rotating, the inverter may trip.

Emergency stop (EMS) input logic

+
Set the input logic of the emergency stop sequence input signal EMS. oo
= 1: Close to stop (when a contact is connected) OO
= 2: Open to stop (when b contact is connected)
Select the EMS signal input terminal from the /
control PCB terminal block PSI to 11, and set PSI1 to PSI11 —
with C03-1.
(Note) PSI8 to 11 can be used only when the RYO

relay interface option is mounted.

Emergency stop (EMS) mode

Set the method of stopping when the emergency stop sequence input EMS turns ON.

=1: Coast to stop, without fault output

= 2: Coast to stop, with fault output (When the EMS signal turns ON, the output will be shut
off, and FLT will be output.)

= 3: Ramp down to stop (without fault output)
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C00-5 Control source switchover method (J1 setting)

J1 setting =1: OFF =2: ON

Select whether to use the sequence input signals from the control PCB terminal block in the
local operation mode (when "LCL" LED on operation panel is ON).

Refer to section 5-5 for details.

C00-6 Control source switchover method (J2 setting)

J2 setting =1: OFF =2: ON
Select the auxiliary command input when the COP command is ON.
Refer to section 5-5 for details.

C00-7 Run contact output condition selection

The conditions for turning the sequence RUN output ON are set.
=1: ON at pre-excitation (EXC)
= 2: OFF at pre-excitation (EXC)

C02-0~8 Various setting input selection

Refer to section 5-9 for details.

C03-0~F Sequence input terminal function — 1
C04-0~F Sequence input terminal function — 2
C05-0~7 Sequence input terminal function — 3
C06-0~A Sequence input terminal function — 4

Refer to section 5-3, 5-6 for details. Refer to the explanation for B06-0 to 6 (ratio interlock
bias increase/decrease function) for details on C03-A and C04-9 to A.

C07-0~A Analog input terminal function

Refer to section 5-7 for details.
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C08-0 Auto start (To F-RUN/R-RUN)

=1: OFF (runs with the run command ON after pre-charging)

= 2: ON without pick-up
If the run command is ON when the power is turned on, run will start after the inverter is
charged.

(Note 1) Pick-up is not executed with this setting, so if the motor is rotating when the power
is turned ON, the inverter operation could trip.

ON

Power supply ——

Pre-charging

RUN

Output frequency
Motor speed

= 3: ON with pick-up
If the run command turns ON when the power turns ON, pick-up will start when the
inverter charging is completed, and then operation will start.
Set this when using momentary restart.
(Note 2) The speed can be detected with the IM vector control with sensor and PM motor
control (C30-0 @ = 3, 4). As pickup operation is not carried out, set C08-0 to 2.

Power supply ‘

Pre-charging
(internal RDY)

RUN

Output frequency Motor speed /
Motor speed

N
Motor speed search

(For VIf control, IM speed sensor-less vector control C30-0 @I =1,2)

(Note 3) If auto start (C08-0 = 2, 3) is used, undervoltage fault will not be detected.
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C09-0

C09-1

C09-2

C09-3

C09-4

Parameter protection

Set this parameter to prevent unintentional operations from operation panel.
Changing of the data can be protected per function group with the setting value as shown
below.

Block Block B, C
value -
A | Basic | Extn. | SIW | HW
1 ) O O ) O O : Unprotected
2 x x x x x (changeable)
3 o) % % % % x : Protected
2 o » o ™ ™ (unchangeable)
5 O x O O x
6 O @) @) @) @)
7~ 8 X X X X X
9 O @) @) @) @)

(Note 1) Set 2 to prohibit all changes.

(Note 2) Set 1 to allow all changes. The 9 setting is for maker maintenance, so do not set it.

(Note 3) When using the password number function (when C28-0 is set to 2), this
parameter will also be locked. Set U00-1 to the value set with C28-1 to unlock the
protection.

Operation panel lock

This setting protects the operation panel FWD, REV and STOP key operations.

= 1: All operation possible

= 2: All operation prohibited (Note, the motor will stop when the STOP key is pressed for
two seconds)

= 3: Only STOP key can be operated.

LCL switchover protection

=1: LCL mode switchover ( + keys) during running disabled
= 2: LCL mode switchover ( + keys) during running enabled

(Note) When switching from the local mode to the remote mode, if the terminal block RUN,
R.RUN, F.JOG or R.JOG is ON, the mode will not switch even if operation is
stopped.

Reveres run sequence (R-RUN) prohibit
Reverse run jogging sequence (R-JOG) prohibit

=1: Enable = 2: Prohibit

Set this to prevent unintentional reverse run operation.

When set to "2", the sequence input "R RUN(R JOG)" operation command will be disabled.
Note that if the reverse run setting (negative value) is input into the speed setting during
"F-RUN(F JOG)" operation, reverse run will start.
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C09-5

C09-6

C09-7

C10-0~7

Reverse run during ACR mode prohibit

=1: Enable = 2: Prohibit

Set this to prevent unintentional reverse run operation.

When set to “2”, reverse run during ACR operation will be prohibited.

The reverse run speed will be limited to approx. 1% if reverse run is started.
This setting is ignored in the V/f mode.

Fault history buffer clear

The fault history details can be cleared by setting the value to 1 and then pressing key.

This setting will not be registered in the internal memory. Thus, this parameter must be set
each time.

Nothing will occur if set to a value other than 1.

Use this before handing the unit over to the final user.

(Note) The setting values exceeding 2000 are codes for maker maintenance, so do not set.

Default value load

All values per function group are changed to the default values.

9: All default values load (Excluding the maker maintenance parameters)

10: Parameter A

11: Parameters B, C basic functions

12: Parameters B, C extended functions

13: Parameter B software option function
Parameter C hardware option function

14: Parameters B basic functions

15: Parameters B extended functions

16: Parameter B software option function

17: Parameters C basic functions

18: Parameters C extended functions

19: Parameter C hardware option function

Nothing will occur when values other than the above are set.
This parameter setting value will not be registered in the internal memory.

(Note) The setting values exceeding 2000 are codes for maker maintenance, so do not set.
If set, the following inverter operation may be abnormal.

Custom parameter register
Refer to section 4-4 for details on operating these parameters.
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C12-0

C12-4

C12-1

C12-5

C12-2

C12-6

Al1 terminal input mode selection
Al2 terminal input mode selection

Select the input mode for the Al1 and Al2 terminals.
C12-0, 4 = 1 : Voltage input
= 2 : Current input

Refer to section 5-7 for details on using the analog input terminal.

Al1 voltage input mode selection
Al2 voltage input mode selection

When the Al1 and AI2 terminal input mode is set to voltage input (C12-0, 4 = 1), set the full
scale of these terminal input signals.
C12-1,5=1:0to 10V
=2:0to 5V
=3:1to 5V

As an example, the relation of the voltage input value and speed setting value when the Al1
and Al2 terminal input function is used for the speed setting is shown below. Refer to Table
5-7-1 for the relation of the analog input value and each setting value when using the input
terminal for a function other than speed setting.

Setting frequency/Setting speed
A

Max. frequency
Max. speed

C12-1,5=1,2

C12-1,5=3

} » Input voltage

0 Y 5V : C12-1=1
10V : C12-2=2

Voltage input mode

Al1 current input mode selection
Al2 current input mode selection

When the Al1 and Al2 terminal input mode is set to current input (C12-0, 4 = 2), set the full
scale of these terminal input signals.

C12-2,6 =1:4to 20mA
=2:0to20mA

As an example, the relation of the current input value and speed setting value when the Al1
and Al2 terminal input function is used for the speed setting is shown below. Refer to Table
5-7-1 for the relation of the analog input value and each setting value when using the input
terminal for a function other than speed setting.
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C12-8

C12-9

Setting frequency/Setting speed
A

Max. frequency
Max. speed

C12-2,6=2

C12-2,6=1

} » Input voltage
0 4mA 20mA

Current input mode

Al3 terminal input mode selection
Al3 input gain

Set the full scale of the Al3 terminal analog input signal with C12-8.

C12-8 =1:-10Vto +10V
=2:-5Vto +5V
=3:+1Vto +5V

A multiplication gain can be applied on the Al3 terminal input value with C12-9.

As an example, the relation of the voltage input value and speed setting value when the Al3
terminal input function is used for the speed setting is shown below. Refer to Table 5-7-1 for
the relation of the analog input value and each setting value when using the input terminal
for a function other than speed setting.

Refer to section 5-7 for details on using the analog input terminals.

Setting frequency/Setting speed
(Forward run)
A

Max. frequency
S Max. speed

~ When running with
N sequence
A command F *RUN

-10V:C12-8=1 '~

-5V :C12-8=2 AN C12-8=3 _
\\ Vv +10V : C12-8=1
\\ +5V 1 C12-8=2
N
\\ When running with
G\\ sequence command
AN R+RUN
C12-8=1,2 AN
Max. frequency \\
Max. speed

(Reverse run)
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C12-3

C12-7

C12-A

C12-B

C12-C

C12-D

C12-E

C12-F

C13-0

C13-1

Filter time constant for Al1 input
Filter time constant for Al2 input
Filter time constant for Al3 input

The filter time constant for the input value of the Al1, Al2 and AI3 terminals can be set.
Fluctuation of the setting value caused by input signal noise or chattering, etc., can be
suppressed by increasing the time constant.

Program setting filter

The program speed and ramp setting are set with the sequence commands SO to SE, but
chattering could occur when these input terminals are changed. In order to avoid this, batch
filter processing is performed for SO to SE.

The input signal is validated when the SO to SE input terminals obtain the same value for
longer than the set time, so the program settings will not change for the time set in C12-B
after the input is changed.

Set C12-B to a time longer than that at which chattering could occur, and lower than the
setting delay tolerance time.

Pulse train input : 0% setting frequency (F1)
Pulse train input : 100% setting frequency (F2)
Pulse train input frequency LPF time constant
Pulse train input judgment time

Refer to section 5-7-3 for details related to the pulse train input function.

A01 terminal output
A02 terminal output

The inverter's internal parameters can be output from the control PCB analog output
terminals AO1 and A02.

The parameters corresponding to the C13-0, 1 setting values and the full scale of those
output signals is shown below. The output voltage and current values are output as a
percentage of the full scale. Refer to section 5-8 for details on using the analog output
terminals.

Value Parameter Full scale Value Parameter Full scale
0 Output frequency Max. frequency 11 | Torque current Motor rated current x 2
1 Setting frequency Max. frequency 12 | Excitation current Motor rated current x 2
Setting speed Max. speed 13 | Actual motor rotation speed | Max. speed
2 | Ramp output m:x- gegggncy 14 | Namp output Rated torque
X. Sp 1 OLT monitor 100%
3 Output current (Motor) | Motor rated current x 2 5 (motor protection) °
4 Output current (Drive) [ Drive rated current x 2 16 | Built-in PLC output 1 1000h
5 Output voltage Motor rated voltage 17 | Built-in PLC output 2 1000h
Motor rated voltage x 18 | Built-in PLC output 3 1000h
6 Motor output power ( ullt-in outpu
Zo’gﬂstgr rated gggsm) x2 19 | Builtin PLC output 4 1000h
eries : "
7 DC voltage 400V Series : 600V 20 | DM1 for maker ma!ntenance 1000h
- 21 | DM2 for maker maintenance | 1000h
8 OLT monitor 100%
(unit protection) °
9 Heat sink temperature | 100°C
10 | Motor speed Max. speed

(Note 1) DM1 and DM2 for maker maintenance are to be used only by the maker for maintenance.
The user must not set C13-0, 1 to 20 or 21.
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C13-2

C13-3~5

C13-6

C13-7~A

C13-B

C13-C

C13-D

C13-E

C13-F

C14-7,8

C14-0, 1

C14-3,4

C14-5, 6

RA-RC output parameters

PSO1, 2, 3 output parameters

FA-FC output parameters

Refer to section 5-6-2 for details.

Built-in PLC input selection 1~4

Refer to section 6-11 for details.

Pulse train output function
Pulse frequency at 0%

Pulse frequency at maximum frequency/speed

Pulse train output parameter selection

Output parameter absolute value calculation selection

Refer to section 5-8-3 for details on the pulse train output function.

A01, A02 output method selection

A01, A02 output gain

A01, A02 output offset (Voltage)
A01, A02 output offset (Current)

The block diagram for the control PCB analog outputs A01 and A02 is shown below.

Gain - -----2 Offset  +------
+ AO1 f—\
Internal parameter @
N\
(Set C13-0)
+
C14-0 C14-3 (Voltage output) N
(Note 1) C14-5 (Current output) COM@
(Note 1)
+ AO2 f—\
Internal parameter @
N\=A4
(Set C13-1)
+
C14-1 C14-4 (Voltage output) N
(Note 1) C14-6 (Current output) COM Q
(Note 1)
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(Note 1) The maximum output voltage for the AO1 and AO2 output is approx. 11V. Thus,
even if the gain or offset are set to a large value, a voltage higher than this
maximum level will not be output.

Set the A01, A02 output method with C14-7, 8.
C14-7, 8 = 1: Voltage output OV to 10V
= 2: Voltage output OV to 10V (with 5V offset)
= 3: Current output 4mA to 20mA

When using A01, A02 for the voltage output (C14-7, 8 = 1 or 2), connect the control PCB
AO01/A02 L bit (W3, W4) to the voltage mode side. When using for the current output (C14-7,
8 = 3), set the L bit to the current mode side. Refer to section 5-8 for details on this. When
C14-7, 8 is set to 2, the parameter reference point is automatically set to 5V, and the output
value gain is set to 0.5-fold.

A gain can be applied on the internal parameter value set with C13-0, 1.

Set this gain with C14-0, 1.

When C14-7, 8 is set to 2 and the output gain is set with C14-0, 1, the gain will be (0.5 x
C14-0, 1).

Of the parameters selected with C13-0, 1, those shown below are coded with a plus/minus
sign. When these parameters are selected, plus or minus can be added by offsetting the
output value.

Set C14-3, 4 for the voltage output, and C14-5, 6 for the current output.

Sve;Itl':;g Parameter Full scale

0 Output frequency Max. frequency

1 Sett!ng frequency Max. frequency
Setting speed Max. speed

10 Motor speed Max. speed

11 Torque current Motor rated current x 2

12 Excitation current Motor rated current x 2

13 Actual motor rotation speed |Max. speed

14 Namp output Rated torque

An example of setting a 5V offset for the voltage output is shown below.
If C14-7, 8 is set to 2, the offset amount when the offset is set with C14-3, 4 becomes (5V +
C14-3, 4 setting value).

Meter output [V] Meter output [V]
A When offset is set

> Internal parameter > Internal
-100% ov 100% value [%] -100% [ 100% parameter
value [%]

When offset is not set

(Offset = OV, gain = 1_00) For offset 5V, gain 0.50

(Note 2) If plus or minus is set with offset, the signal is not output from A01, AO2 when the
power is shut off, so the output will be 0V (-100% in above example).
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C14-2

C14-9~B

Random scale display coefficient

Set the display value coefficient for the monitor parameter D00-4 (output frequency, speed
random scale display) and D01-4 (set frequency, speed, ramp input random scale display.
The result of multiplying the output frequency or set frequency, etc., with this setting value is
displayed at D00-4, D01-4).

Al1, Al2, Al3 random scale coefficient

Set the random scale coefficient of the value displayed at monitor parameter D08-0 to 2
(analog input Al1, Al2, Al3 random scale display).
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C15-0

C15-1

C15-2

C15-3

C15-4

Attainment (ATN) detection width A

ency

The attained output ATN operation width is set.
Set with a percentage to the max. frequenc
(B0O0-4) or max. speed (B01-4).

Setting fr§1u
(Setting speed)

Current (IDET) detection level

The current detection (IDET) operation level is
set. Set with a percentage of the rated current
(B00-6, BO1-6).

A 5% hysteresis will occur with the IDET
operation.

Speed detection (SPD 1) level - 1
Speed detection (SPD 2) level - 2

The speed detection SPD 1 and 2 operation
level is set.

Set with a percentage to the max. frequency
(BO0-4) or max. speed (B01-4).

The output frequency or the motor speed will be
the comparison target.

A 1% hysteresis will occur with SPD1 and 2
operation.

Zero speed detection (ZSP) level

The zero speed detection ZSP operation level
is set.

Set with a percentage to the max. frequency
(B0O0-4) or max. speed (B01-4).

The output frequency or the motor speed will be
the comparison target.

A 1% hysteresis will occur with ZSP operation.
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C15-5

C15-6~9

C15-A~E

RDELAY output delay time setting

Set the delay time from sequence output RUN OFF to RDELAY OFF in the sequence output

RDELAY. RDELAY output

Set the time with a 0.1 s unit. delay time
L (€155) N
Sequence output N ’:
RUN—/ e : !
| |
Sequence output : 1
RDELAY —8 L~ b 17,

If the sequence output RUN turns ON again during the delay time, the ON state will continue.
The conditions that cause DELAY to turn OFF at the subsequent RUN OFF will be applied
after the delay time elapses again.

(Note) RDELAY is reset if the power is turned OFF.

ECO to 3 output fault selection

Set the details of the fault assigned to the sequence output ECO to 3 with the following
configuration.

0.00.0

Fault sub-code (0x0 to OxF)
Fault main code (0x00 to 0x13)
0: Major fault, 1: Minor fault

ECO to 3, ALM OFF delay timer

Set the output hold time for the sequence output assigned to the minor fault output
Note that 0.0 is the setting value for holding the sequence output to the input of the fault
reset signal (RST).
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C20-0

C20-1

C20-2

C20-3

Start/stop frequencies (speeds)
Start/stop frequency (speed) hysteresis
Interlock frequency (speed)

Run delay timer

The following types of interlock can be obtained for the run RUN and R-RUN commands.

®3)
RUN RUNX ¢ !
R-RUN ! 1 } RUN Y
: ON delay timer) !
I C20-3 ]
1) T —___ J
i Hysteresis comparator |
[
Frequency (speed) - : —
setting [ Vs J
I C20-0 !
| Hysteresis |
! I
[

(1) Setting start/stop function

The motor will run when the frequency (speed) setting is higher than the C20-0 setting

value, and will stop when lower.
(2) Start interlock

If the frequency (speed) setting value is larger than C20-2 when the run command (RUN

X) is ON, the motor will not start.

Use this function when the frequency setting is to be lowered when starting for safety

purposes.
Set C20-2 to 0 when not using this function.

(Note) When using the set operation start/stop and set interlock function together, set
a higher interlock frequency value than that for the set operation start/stop

frequency.
(3) Run delay timer
The motor will be delayed from the run command (RUN X) by the time set in C20-3.

ON

RUN l l

ON
RUNY l l

tDLY
C20-3

This is used for synchronization with peripheral machines such as mechanical brakes.
The run delay timer will not function in the jogging or local modes.

(Note 1) Set the parameter setting values to 0 when not using (1), (2) or (3).

(Note 2) The (1), (2) and (3) functions will not function during jogging run.

(Note 3) The (3) function will not function during the local mode.

(Note 4) When interlock is applied on (1), (2) or (3), the FWD and REV LED will flicker.
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C21-0

C21-1

Number of retries
Retry wait time

Retry is a function that performs its own fault reset and restarts with pick-up. Set the number
of retries, and the wait time (trw). If pick-up is not possible within the number of set times, an

|O-4 fault will occur.
The errors that are targets of retry are power module (== - n), overcurrent (S = n),

overvoltage (=5 - n)" ?, overload (S - n), overheat (}_4,5'.), and ground fault
(Di=ah).
A

g ocC o¢ oc (1) Waiting after trip due to

% SRR il it S R i~

5 2

:; \ (2) (3) Retry with pick-up.

= Motor speed (4) Successful pick-up, and

© completion of retry.

™) trw (2) (3) 4) Time
C21-1

3

Internal n=1 n=2 n=
FLT ______J U U f

(Note 1) If C21-0=0, retry will not function.

(Note 2) The FA-FC relay output will stay open during retry, but will not function.

(Note 3) OVT retry may not function correctly if the DC voltage drop is slow.

(Note 4) If the run command turns OFF during retry, the retry will be canceled, and the
FA-FC relay contact output will turn ON.

(Note 5) The pick-up operation is not carried out during vector control with IM sensor and

PM motor control (C30-0 [fQ] = 3,4).

/\ cAuTION

When a fault occurs on an extremely rare case, this function automatically resets the fault and restarts

the operation.
If the fault occurs frequently, the inverter could be damaged, so first remove the cause of the fault.

C21-2

Pick-up wait time

The wait time tpy after the output is cut off to when the pick-up operation is started is set.

Set the time to when the motor residual voltage is abated for this parameter. (The residual
voltage is a voltage generated by the motor after the inverter output turns OFF, and will be
abated in approx. 1 to 5 seconds. This abatement time will take longer if the motor capacity

is large.)
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Cc21-3 Pick-up current limit value

The current limit value during pick-up is set. This setting value is applied only during pick-up.

Normally, set 100% and use.
Adjust within the following range only when the output torque at restart is to be limited.

C21-3 Setting value > Applicable motor excitation current (%) +10%
(Normally 30 to 40%)

<Pick-up operation (When V/f control is selected)>

Pick-up starts when RUN or R.RUN is ON in the PICK ON state or when the power is turned on

when auto start with pick-up is selected (C08-0=3).
The pick-up operation is carried out with the overcurrent limit function as shown below.

Output frequency :‘\:I:(;(Qency

A B
\__ Setting frequency
LT - --Y---- > /

Motor sbeed

\j

Motor current

A i B18-0 (150%)
C21-3 (100%)

e \
Output voltége
A
tew
C21-2 Pick-up VIf Re-acceleration
current match  after V/f match

limit
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C21-4

C21-5

C21-6

C21-7

VIf pick-up function selection

Select the pick-up function for when V/f control is selected (C30-0 @ =1).

=1: No reverse run pick-up
Select this to restart the motor rotating in the same direction as the command when
restarting after an instantaneous power failure. The motor will restart with the
overcurrent limit from the maximum frequency in the same direction as the command.
=2: Reverse run pick-up enabled (FMAX)

Select this to restart the motor rotating in the same or reverse direction as the
command when restarting after an instantaneous power failure. The motor rotation
direction is detected first, and then is restarted with overcurrent limit from the maximum
frequency in the detected direction.

=3: Reverse run pick-up enabled (estimated speed)

Select this to restart the motor rotating in the same or reverse direction as the
command when restarting after an instantaneous power failure. First the motor rotation
direction and frequency are detected, and then the motor restarts with the overcurrent
limit from the frequency (detected value +10%) in the detected direction.

Sensor-less pick-up function selection
Select the pick-up function for IM speed sensor-less vector control.
=1: Reverse run pick-up disabled, start search from NMAX
=2: Reverse run pick-up disabled, start search from setting value
=3: Reverse run pick-up enabled, start search from NMAX
Speed estimation proportional gain for sensor-less pick-up
Set the speed estimation proportional gain used for pick-up during IM speed sensor-less
vector control.
Speed estimation integral gain for sensor-less pick-up

Set the speed estimation integral gain used for pick-up during IM speed sensor-less vector
control.
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C22-0

C22-1

C22-2

C22-3

C22-4

Motor overload reference (L0)
OHz overload (L2)
0.7 Fbase freq. overload (L1)

Motor overload breakdown reference

The operation reference for overload (OLT) is set.

(1)

(2)

Unit overload (OL-1)

Overload protection is performed under
the following conditions based on the
machine rated current reference.
The reference is judged as an overload
when the C22-0 setting value is exceeded.
C30-0 [f1] = 2 (Heavy-duty)
150% for one minute, 175% for 2.5
seconds
C30-0 1] =1 (Normal-duty)
120% for one minute, 140% for 2.5
seconds
However, the overload reference is reduced
by 50% at an output frequency of 1Hz.
The machine overload can be monitored
at D02-2. Furthermore, analog output is
possible if the setting value 15 is selected
at C13-0, 1.

Motor overload (OL-3)

Use the C22-3 setting to set the trip
breakdown reference current for one
minute in the case of a motor rated current
(B00-6, B0O1-6) of 100%. When C22-3 is
set to 120% for example, if C22-0 is 100%,
and 120% of the motor rated current is
output, a breakdown stop will occur due to
a motor overload after one minute.

As shown in the diagram on the right, the
counterclockwise limit  characteristics
change by setting C22-0. The diagram on

Trip time
(minute)

A

C22-0=50%

C22-0=100%

N

\

T

50% 100% 150%

Overload reference

A

Qutput current

(LO)

C22-0 f----
C22-2

C22-1
L2)

()

Base freq.

x 0.7 Base freq.r
(B00-5, BO1-5)

Output frequency

the right is an example with C22-0 set to 100% and 50% when C22-3=150%.

For the self-cooling motor, when operating at low speed, set C22-1 and C22-2 to meet
the motor characteristics. These characteristics are as shown in the diagram on the

right.

The motor overload can be monitored at D02-6. Furthermore, select setting value 8 at

C13-0, 1 to enable analog output.

DBR overload

This parameter is for setting %ED of DB operation. When DB transistor or DBR built in the

unit is used, set the parameter within the specification.

When 0.0 is set, the protection function is disabled. When the external DB unit is used, set to
0.0.
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C22-5

C22-6

C22-7

Motor power loss braking setting

When the motor loss braking function is activated, set the voltage to increase with the base
frequency as a percentage in respect to the rated output voltage (B00-3). Normally, 50% of
the default value is set.

When the DC voltage attempts to rise due to deceleration operation or a regenerative load,
the motor loss braking function raises the inverter output voltage and decreases the motor
efficiency to prevent tripping by an overvoltage. This function is valid only when the motor
loss braking is selected with the main circuit option selection (C31-0 @ = 2) in the V/f control
mode (C30-0 ffQ] = 1).

(Note 1) Take care to motor heating.
(Note 2) If the normal V/f setting is inappropriate, the motor efficiency will increase when
the voltage is increased and thus tripping by the overvoltage could occur easily.

Carrier frequency automatic reduction function selection

Select the validity of the function to automatically reduce the carried frequency to 2kHz when
the inverter output current exceeds 110% of the unit's rated current and the cooling fin
temperature exceeds the reference value 1, and for when the cooling fin temperature
exceeds the reference value 2 regardless of the current.

Phase failure detection function selection

Select the validity of the input/output phase failure detection function
fO: Input phase failure detection function selection
1: Function valid 2: Function invalid

f1:  Output phase failure detection function selection
1: Function valid 2: Function invalid

(1) Input phase failure detection
When this function is valid, a fault will be output if the inverter output current exceeds
the level 55% or higher than the unit's rating and the DC voltage pulsation width
exceeds 15% of the rated voltage (400V series: 600V, 200V series: 300V) for approx. 3
seconds.

(2) Output phase failure detection

When this function is valid, if the output current's 3-phase average value during normal
operation exceeds 30% of the motor rated current and one of the phases has not
reached 7.5% of the motor rated current, a fault will be output. A judgment time of 0.3
seconds is required when the operation frequency is 40Hz or more, and a time of the
output cycle x 12-fold is required when the frequency is less than 40Hz.

(Example: When the output frequency is 5Hz, the judgment time is 0.2 seconds x 12
fold = 2.4 seconds)
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C24-0 Overspeed protection level

Set the overspeed protection level. Set as a percentage in respect to the maximum
frequency (B00-4) or maximum speed (B01-4). The output frequency or motor speed is the
target for comparison.

Output frequency
Motor speed
Y
C24-0
Motor coasting
> Time
ON
FLT
(overspeed)
C24-1 Control mode changeover during speed detection error

This is valid when vector control with IM sensor (C30-0 @ = 3) or PM motor control (C30-0
[fo = 4) is selected.
=1: The speed detection error is not monitored.
= 2. The speed detection error is monitored, and if an error occurs, a fault (FLT) is output.
The motor then coasts to a stop.
= 3: The speed detection error is monitored, and if an error occurs, a minor fault (ALM) is
output. The control changes from the vector control with IM speed sensor to the IM
speed sensor-less vector control, and the operation is continued. When the speed
detection returns to the normal state, the control changes again from the sensor-less
vector control to the vector control with sensor, and the minor fault output is cleared.
The presence of a minor fault due to a speed detection error can be confirmed with
the minor fault monitor (D05-0). This is available only during vector control with IM

sensor.
C24-2 Speed detection error level
C24-3 Speed detection error recovery level

This is valid when C24-1 = 3.

Set as a percentage in respect to the maximum speed (B01-4).

If the deflection of the speed detection value per 2ms increases above the value set with
C24-2, it is judged as a speed detection error, and the control changes from the vector
control with sensor to the sensor-less vector control. After changing, when the deflection of
the speed estimated value for sensor-less vector control and the speed detection value
drops to below the value set with C24-3, it will be judged that the speed detection has
returned to the normal state. The control changes again from the sensor-less vector control
to the vector control with sensor.
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C24-4

C24-5

C24-6

C24-7

C25-0

C251

Control mode changeover during speed deviation error
Speed deviation error level
Speed deviation error judgment time

A speed deviation error occurs when the speed command and speed detection difference is
the same or higher than the speed deviation error level (C24-5), and this situation continues
for longer than the speed deviation error judgment time (C24-6).

Reverse error detection level

Set the error detection level for when the motor rotates in the reverse direction of the speed
command.

Set using the base frequency as 100%.

The error is not detected when 0 is set.

High-efficiency operation Voltage reduction time

This setting value is the time to Output voltage
reduce the output voltage from the
V/f setting value to 0V after the
output frequency reaches the set
frequency.
Normally, the default value (10.0)
is set. When using for loads with
sudden torque fluctuations, and  Reducedvoltage |-~ | — | G2

= (50~100)
the output frequency drops Time
remarkably with the overcurrent
limit function, set an appropriately
low value. If the rotation becomes
unstable during the voltage
reduction or recovery operations causing a trip, set an appropriately high value.
The high-efficiency operation function is valid when V/f control is selected (C30-0 @ =1)or
auxiliary drive is selected.

VIf setting voltage [ 100%

v}

C25-0
(0.1~30.0)

High-efficiency operation Voltage lower limit setting value

Set a value between 50 and 99 while  output voltage

the inverter is stopped to select the [ 100%
high-efficiency operation function. _ a

When not using the high-efficiency Vitsetiing voltage .7

operation fUﬂCtiOﬂ, set 100 while the \ .Y Range of output voltage fluctuation with
inverter is stopped. ot frequency f 51

This setting value is the lower limit of a (10~100)

the output voltage reduced when the 7 .

high—efficiency operation function is ',* Lower limit for reduced output voltage
selected, and uses the V/f setting f Frequency

voltage (output voltage when not

using high-efficiency operation) as the reference.

Normally, the minimum value (50) is set. When using for loads with sudden torque
fluctuations, and the output frequency drops remarkably with the overcurrent limit function,
set an appropriately high value.
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C25-2

C26-0

C26-1

C26-2

C26-3

C26-4

(Note) Slipping will increase during high-efficiency operation, so it is recommended to
execute automatic tuning before operation and set the automatic torque boost
selection to valid (A02-1 = 2).

<Operation of high-efficiency operation>
Normally for the V/f constant operation, the no-load loss is large with a light load, and the
motor efficiency drops remarkably. Thus, according to the load, the output voltage is

reduced using the C25-1 setting value as the lower limit in respect to the voltage set with V/f,
and the motor efficiency is improved.

Cooling fan ON/OFF control

= 1: ON/OFF control is enabled = 2: ON/OFF control is disabled

When ON/OFF control is enabled, the cooling fan runs only during inverter operation, and
automatically stops when the inverter's heat sink temperature drops below a set temperature.
However, the fan is run for 10 seconds after the inverter power is turned ON so confirm that
the fan runs correctly. When ON/OFF control is disabled, the cooling fan always runs.

Standard serial communication setting Function selection

Select the serial communication method.
1: Standard serial..... This is Meidensha's original protocol using ASCII codes.
2: MODBUS ........... High-speed communication using binary codes is possible.

Standard serial communication setting Parameter protection function

The parameters shown with circles in the following table can be changed.

Setting Parameter B, C
Parameter A
value Basic | Extend| S/W | H/W
1 @) O @) O @)
2 x X X X X
3 (@) x x x x
4 (@) X O X %
5 O x @) O x

O: Changeable x : Unchangeable

Standard serial communication Station No.

Set the local station No. for serial communication.

Standard serial communication Response timer

Set the minimum time for returning an answer after receiving a command during serial
communication.

When MODBUS communication is selected, the data frame reception complete judgment
time (silent time) will be applied.

Standard serial communication Baud rate setting

Set the baud rate for serial communication.
=1:4800bps =2:9600bps =3:14400bps =4:19200bps =5:38400bps
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C26-5 Standard serial communication Stop bit setting

Set the number of stop bits for serial communication.

=1:1bit =2: 2bit
When MODBUS communication is selected, the parity setting (C26-2) has a priority. The
value is fixed to 2 bits when parity is disabled, and 1 bit when parity is enabled.

C26-6 Standard serial communication Parity setting

Set the parity for serial communication.

C26-7 Base section serial communication frequency (speed) unit setting

Set the unit used as a reference for writing and reading the frequency command (speed
setting command) value for the FW/FR command in the standard serial transmission
function or one of the function03h, 10h settings in the Modbus communication function.

Example : C26-7=0 (for 0.01Hz or 0.1min-1 unit)
Standard serial command: (GO1FW00000003000) :
For V/f setting : 30.00Hz is written
For vector or PM setting :  300.0min-1 is written
Modbus command: 0110000000020400000BB8F4ED :
For V/f setting : 30.00Hz is written
For vector or PM setting :  300.0min-1 is written

Example : C26-7=2 (for 0.01% unit)
Standard serial command: (GO1FWO00000003000) : 30.00% is written
Modbus command: 0110000000020400000BB8F4ED : 30.00% is written
% is a percentage of when 100% is the maximum frequency (B00-4) or
maximum speed (B01-4).

When C26-7 is set between 3 and 5 unsigned, the - value is invalidated.

C28-0 Password No. function valid

Set the validity of the password No. when changing parameters.

=1: Function invalid =2: Function valid
When the password No. function is valid and the panel data protection function (C09-0) is
set to a value other than 1, 6, or 9, C09-0 will be locked (changes disabled). To unlock the
parameter, input the value recorded in Password No. Setting (C28-1) at Password NO. input
(U00-1).

C28-1 Password No. setting

Set the password No. used when the password No. function is valid. Once set the display
will return to 0, so make sure not to forget the set number. The default password No. is
"0000", but once the password has been set, it cannot be reset to the default value even if
default value load (C09-7) is executed.
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C30-0 Control mode selection

Select the control mode. This parameter is set with the two digits 1] and [f0].

f1: Select the unit overload mode.
=1: Normal-duty (120%/1min)
=2: Heavy-duty (150%/1min)
f0: Select the control mode.
=1: V/f control
2: IM speed sensor-less vector control
3: Vector control with IM speed sensor
=4: PM motor control with sensor
=5: Sensor-less PM motor control (for future use)

(Note) When this parameter is changed, the motor overload breakdown reference (C22-3),
overcurrent limit (B18-0), rating related parameter (B00, BO1), manual torque boost
voltage (A02-2), DC brake voltage (A03-0), as well as these settings in the auxiliary
drive (B20 to 2F) will automatically be changed to the specified values when the

parameter change is set by pressing the key on the operation panel. Always

set this parameter first.

C31-0 Main circuit option selection

Select the usage of the motor loss braking and DB resistor (built-in or external).

Refer to the explanation on the motor loss braking setting (C22-5) for details on the motor
loss braking function.

The motor loss braking function is valid when V/f control is selected (C30-0 @ =1) or
auxiliary drive is selected.

C31-1 Ground fault detection function

Set the validity of the ground fault detection function.
When this function is valid, the output current's zero phase will be detected. If higher than
the judgment value (approx. 50% of the unit rated current), a fault will be detected.

=1: Detection valid =2: Detection invalid

C31-2 UVL proportional gain

C31-3 UVL integral time constant

Set the gain for lowering the frequency at the start of UVL operation.

The UVL function will be turned OFF if the UVL proportional gain is set to 0.

Normally, a value approx. half of the motor rated slip is set for the UVL proportional gain.
If the fault is UVT instead of UVL, reduce the UVL integral time constant.

C33-0 PS04 output parameters
C33-1 PS05 output parameters
C33-2 PS06 output parameters
C33-3 PS07 output parameters

In the same way as C13-2 to 6, select the number of the signal to be output from Table 6-1.

Refer to the Relay Option Manual for details on the output terminals.
This parameter does not appear when the relay option PCB is not mounted.
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C34-6

C50-0

C50-1

Data range selection

Select the data range for the transmission input/output data.

Data Range Selection Table.

Setting Data . Frequency setting Speed setting
value size Sign - -
Data range Unit Data range Unit
0 0d~44000d 0.01Hz 0d~65535d| 0. imin”’
1 Unsigned 0d~4400d 0. 1Hz] 0d~7200d imin”’
2 16bit 0d~10000d 0. 01% 0d~10000d| 0. 01%
3 -32768d~32767d 0.01Hz -32768d~32767d] 0. imin '
4 Signed -4400d~4400d 0. 1Hz] -7200d~7200d imin”"
5 -10000d~10000d 0. 01% -10000d~10000d| 0. 01%
6 0d~44000d 0.01Hz 0d~72000d[ 0. imin"'
7 Unsigned 0d~4400d 0. 1Hz] 0d~7200d imin~’
8 it 0d~10000d 0.01% 0d~10000d| 0.01%
9 -44000d~44000d 0.01Hz -72000d~72000d] 0. 1min"
10 Signed -4400d ~4400d 0. 1Hz -7200d~7200d imin"
11 -10000d~10000d 0. 01%) -10000d~10000d| 0. 01%)

Encoder pulse divided output setting

When using the speed detection option V24-DN1, DN2, the signals input from the encoder
can be divided by 1/N, and output as 2-phase pulses (A, B phases) with 90° phase
difference from the PAOUT and PBOUT terminals.

Set the division ratio N with this parameter.

Adjust the setting value so that the output signal is up to 70kHz.

2-phase, 1-phase encoder selection

Select the number of signals (2-phase, 1-phase) for the encoder being used.

C50-1=1:

C50-2 = 2:

This is set when using an encoder that outputs a 2-phase pulse (A, B-phase)
having a 90° phase difference.

The rotation direction can be judged, and the speed can be stably controlled
even at low speeds.

Set the No. of pulses for one phase in the No. of encoder pulses (B01-8).

This is set when using an encoder that outputs a 1-phase pulse.

Connect the input signal to the A or B phase input, and always leave one
phase unconnected.

The 1-phase pulse signal for a proximity sensor, etc., is converted internally
into a 2-phase signal.

With the 1-phase pulse mode, the rotation direction is recognized as the
operating command direction. The forward run and reverse run directions are
not judged.

A speed detection error could occur due to the effect of chattering in low speed
areas, so use a 2-phase encoder when carrying out low-speed run or
forward/reverse run.

AN
}0—1 A-IN1

1 ;\:— | B-IN1

|l

2-phase oscillator

| B-IN

iz

(Note 1) The 1-phase pulse mode cannot be used with the PM control mode.
(Note 2) The speed detection direction (symbol) when 1-phase input is selected is
determined based on the movement direction.

(Note 3) In

the case where ACR control is performed using vector control with an IM speed

sensor when 1-phase input is selected, this is identified as the rotation direction
outlined in Note 2. Exercise due caution with regards to the acceleration direction.
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C50-2

C50-3

C-51-0

Encoder AB advance direction selection

The motor's rotation direction is judged by the advance and delay of the encoder's A and B

phase pulse phase.
Refer to the following diagram and set this parameter according to the phase relation of the
encoder's AB phase signal during forward run (CCW rotation).

(Note) If C50-2 is set to 2, set C50-3 to 0.

Aphase | [ 1 > Aphase [ ] ,—¢
B phase > B phase >
Time Time
(a) When C50-2 is 1 (CCW rotation) (b) When C50-2 is 2 (CCW rotation)

Encoder ABZ pulse type selection

When using an encoder with signal specifications which cannot be handled with the C50-2
and C51-2 settings, set C50-3 and invert or interchange the signals.

(Note) When C50-2 and C51-2 are set, set C50-3 to 0 (signal invert/interchange invalid).
The signal conversion circuit will operate with the combinations shown below according to
the C50-3 setting No.

C50-3 A-IN B-IN Z-N AB
setting | Non invert | Non invert | Non invert inter-
value [ Invert [ Invert I/ Invert change Non invert AB
0 — - - | A-IN1 interchangeable
1 Invert - - |_|>O_o °
fO—QO+—» A-phase signal
2 - Invert - B-IN1 Q N
Inter- O {O—O+— B-phase signal
3 Invert Invert - So—o
change )
4 - - Invert invalid Z-IN Q Z-phase signal
5 Invert - Invert >o—o
6 - Invert Invert ) o
7 Invert Invert Invert Pulse conversion circuit
8 _ _ —
9 Invert - -
10 - Invert - AB
11 Invert Invert - inter-
12 - - Invert Change
13 Invert - Invert
14 - Invert Invert
15 Invert Invert Invert

Encoder selection

Select the type of encoder signals being used.
=1: A, B, Z-phase + U, V, W-phase signal
=2: A, B, Z-phase + serial absolute signal
=3: A, B, Z-phase + U, V, W-phase signal (reduced wiring)
=4: SIN, COS signal
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C-51-1

C-51-2

C-51-3

C-51-6

AB phase-Z phase type selection
Encoder Z signal reversal

With the VT240S, the A, B and Z phase pulse encoder signals are defined as waveforms
which are generated as shown below during forward run (CCW rotation).

C51-1 is set according to the relation of the A phase signal's rising edge and Z phase signal
phase. With this setting and at a time of reverse running, the A phase signal's down edge
during the Z phase being high is the zero point.

Set C51-1 to 0 when the A phase signal's rising edge is generated while the Z phase signal
is High (Fig. (a)). In this case, the A phase signal's rising edge is the zero point (magnetic
pole position). In all other cases, set C51-1 to 1. In this case, the Z phase signal rising edge
is the zero point. (Fig. (b)) In this case, the Z phase rising edge is the zero point even at a
time of the reverse running.

If the Z phase signal needs to be inverted to match the signal definition shown below, set
C51-2to 1.

(Note) When C51-2 is setto 1, set C50-3 to 0.

Zero point Zero point
Aphase | N . A phase >
Bphase[ | |—; B phase >
Z phase > Z phase >
Time Time
(a) When C51-1 is 0 (CCW rotation) (b) When C51-1 is 1 (CCW rotation)
Zero point Zero point
A phase ,7 l_; A phase >
Bphase | [ 1 > B phase >
Z phase > Z phase -
Time Tim:e
(c) When C51-1is 0 (during CW rotation) (d) When C51-1 is 1 (during CW rotation)

Encoder UVW advance direction selection
Encoder UVW pulse type selection

Set these parameters when using an A, B, Z phase + U, V, W phase signal encoder or
reduced wiring type A, B, Z phase + U, V, W phase signal encoder.

When using the reduced wiring A, B, Z phase + U, V, W phase signal encoder, the VT240S
defines the initial signals input to the A, B, Z phases signal cables as the U, V and W phase
signals respectively.

Refer to the following diagram and set C51-3 according to the encoder's U, V, W phase
signal phase relation during forward run (CCW rotation).
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Uphase_ | | > Uphase | | .
V phase [ > Vphase | |—=
Wphase | |—= W phase [ 1 >
Time Time
(a) When C51-3 is 1 (CCW rotation) (b) When C51-3 is 2 (CCW rotation)

When using an encoder with signal specifications which cannot be handled with the C51-3
setting, refer to the following diagram and table and invert the signals by setting C51-6.
When C51-3 is set to 2, set C51-6 to 0 (signal invert invalid).

UIN | VAN | W-IN
Setting Non Non Non

No. invert | invert | invert Invert During CCW rotation
/Invert | / Invert | / Invert

R V——

1 Invert - — Po—o

2 - Invert - V-IN R \Y 1 [

3 Invert | Invert — °—° '

4 _ - Invert o L\ — 1 >

5 Invert - Invert po—o Time

6 - Invert | Invert Pulse conversion circuit

7 Invert Invert Invert

C51-4 Z-IN —» U phase winding phase angle
Observe the encoder's Z phase pulse and the inter-linear voltage waveform across the
motor terminal UV phases during forward run (CCW rotation), and obtain the phase angle
(electric angle) from the relation shown below using the Z phase pulse as a reference.
This parameter can be automatically adjusted with the automatic tuning function. Refer to
section 3-5-3. Refer to section 3-5-4 for the adjustment method when using the magnetic
pole estimation function.
C51-4
Z-phase H >

PM motor induced
electromotive
waveform

Vuv

Time

w 30°

—

Relation of encoder Z phase pulse and PM motor induced electromotive waveform phase

(during CCW rotation)
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C51-5 Z-IN - U pulse angle

1) When using A, B, Z, phase + U, V, W phase signals or reduced wiring A, B, Z phase + U,
V, W phase signals

If there is a phase difference between the Z phase pulse and U phase pulse of the
encoder in use, set the phase difference in C51-5.

Set "0°" if there is no phase difference between the Z phase and U phase pulses.

Z-phase
C51-5 > 180°
U-phase
60°
V-phase | |
W-phase |
. . . . Time
Encoder's Z phase and U, V, W phase signals (during CCW rotation)

2) When using A, B, Z phase + serial absolute signals

If there is a phase difference between the Z phase pulse and serial absolute signal zero
point, set that phase difference with an angle unit.

Z-phase ~|

P

C51-5 >

Serial signal

Time
Encoder's Z phase and serial absolute signal (during CCW rotation)

3) When using sine wave signals

Set the phase of the sine wave signal when the encoder's Z phase pulse is generated in
C51-5.

Z-phase T

C51-5

A4

SIN signal

90°

COS signal

Time

Encoder's Z phase and sine wave signal (during CCW rotation)
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C51-7

C51-8

C51-9

UVW measurement start wait time [For reduced wiring ABZUVW]
UVW measurement end time [For reduced wiring ABZUVW]
ABZ measurement start wait time [For reduced wiring ABZUVW]

These parameters are set when using the reduced wiring type A, B, Z phase + U, V, W
phase signal encoder. Set the parameters according to the specifications of the encoder in
use.

When the power is turned ON to the encoder, the A, B and Z phase signal cables are at a
high impedance (hereinafter, HI-Z). Set the UVW signal measurement start time in C51-7
using the time that the three signal cables are released from the high impedance state as a
reference.

Set the UVW signal measurement end time in C51-8 using the UVW signal measurement
start time (C51-7) as a reference.

(If the UVW signal cannot be measured within this time, the fault "SP-6" will be output.)

Set the time to start control with the ABZ signal in C51-9 using the UVW signal
measurement end time (C51-8) as a reference.

(Note) The timer runs at a 2ms cycle, so all times set here must be as an integer-fold of 2.

Encoder power

|

v

) HI-Zz !
Encoder output signal /- : UVW signal output ><ABZ signal output
|
[ i i i "
[} I ] }
i I ] ]
. i UVW signal ABZ signal
Inverter reception state i measurement measurement
i | | i Time
H [} ] [}
; / " L \ "
UVW signal UVW signal ABZ signal
measurement measurement measurement
start wait time start weight
(61-7) (C51-8) (C51-9)
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6-6-5 Explanation of Block-U parameter functions

u00-0 Parameter copy function

The inverter parameters can be saved in the non-volatile memory in the operation panel.
Conversely, the saved parameters can be read to the inverter's non-volatile memory. This
function is handy for setting the same parameters in several inverters. Note that all
operations in this function, including save, load, verify check and clear, must be executed
while the inverter is stopped.
1001: Save

The inverter parameters are saved in the non-volatile memory in the operation panel.

2002: Load

The parameters saved in the operation panel's non-volatile memory are read out to

the inverter.

Note) When parameter data exceeding the set range could be read out, such as
when using inverters with different capacities, the parameters outside of the
setting range may be loaded and the parameter settings may be unset. In this
case, always turn the power OFF and ON once. If . == appears when
the power is turned ON again, enter D20-2 and set the unset parameters.

3003: Verify check

The parameter data saved in the operation panel's non-volatile memory is com

against the parameter data saved in the inverter's non-volatile memory. ==,

appears if the parameters are different.
4004: Clear
The operation panel's non-volatile memory is cleared.

pared
T
-

u00-1 Password No. setting

If the panel data protection function (C09-0) is locked, input the four-digit value set with
password No. setting (C28-1) into this parameter and unlock the function.
The default password No. is "0000".

U10-0 No. of execution banks

Set the number of banks executed with the built-in PLC in the range of 0 to 5.
If O is set, the built-in PLC function will be invalid.
Refer to section 6-11 for details on the built-in PLC function.

u10-1~8 Built-in PLC parameter

Set the user parameters usable with the built-in PLC.
Set with a hex value.
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U20-0~7

u21-0~7

U22-0~7

U23-0~7

U24-0~7

U25-0~7

U26-0~7

u27-0~7

U30-0~7

U31-0~7

U32-0~7

U33-0~7

U34-0~7

U35-0~7

U36-0~7

u37-0~7

U40-0~7

u41-0~7

u42-0~7

U43-0~7

U44-0~7

U45-0~7

U46-0~7

u47-0~7

U50-0~7

uUs51-0~7

uU52-0~7

Us53-0~7

U54-0~7

U55-0~7

U56-0~7

us7-0~7

Built-in PLC command bank A

Set the built-in PLC command. The commands are executed in order from the small
numbers.

This is valid when U10-0 is set to 1 or higher.

Refer to section 6-11 for details on the built-in PLC function.

Built-in PLC command bank B

Set the built-in PLC command. The commands are executed in order from the small
numbers.

This is valid when U10-0 is set to 2 or higher.

Refer to section 6-11 for details on the built-in PLC function.

Built-in PLC command bank C

Set the built-in PLC command. The commands are executed in order from the small
numbers.

This is valid when U10-0 is set to 3 or higher.

Refer to section 6-11 for details on the built-in PLC function.

Built-in PLC command bank D

Set the built-in PLC command. The commands are executed in order from the small
numbers.

This is valid when U10-1 is set to 4 or higher.

Refer to section 6-11 for details on the built-in PLC function.
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U60-0~7

u61-0~7

U62-0~7

U63-0~7

U64-0~7

U65-0~7

U66-0~7

u67-0~7

Built-in PLC command bank E

Set the built-in PLC command. The commands are executed in order from the small
numbers.

This is valid when U10-1 is set to 5 or higher.

Refer to section 6-11 for details on the built-in PLC function.
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6-7 Setting the overload mode

6-7-1 Selecting the overload mode

Select one of the following modes according to the applicable load. If there is no difference in the load
and unit capacity, the unit could be overloaded. Refer to the following table and select the mode which
suits the load.

Unit overload mode Explanation C30-0 E
Select this when the ratio of the maximum load in respect to
1) Normal-duty setting |the rated load is low. 1
(Normal-duty) The overload reference is 120% of the unit's rated current for
one minute.
Set this when the ratio of the maximum load in respect to the
2) Heavy-duty setting |rated load is high. >
(Heavy-duty) The overload reference is 150% of the unit's rated current for
one minute.

(1) For the default setting, = 1: normal-duty setting (Normal-duty) is selected, so change the setting
according to the application. When this parameter is selected, there are parameters with setting
values and setting ranges that also fluctuate, so this parameter must be set before the other
parameters.

(2) The parameters with setting values and setting ranges that fluctuate when this parameter is selected
are shown below.

No. Name Min. | Max. | Default Unit Function
value | value | value
A02 - Torque boost
Setting of torque boost at OHz.
2 | Manual torque boost setting 0.00 [20.00 | (Note 1) | % | This is automatically adjusted by the automatic
tuning.
AO03 - DC brake
This is automatically adjusted by the automatic
. o, | tuning. When setting manually, monitor the output
0 | DC braking voltage 0.01 120.00 | (Note 1) | % voltage and change the setting in increments of 1%
or less.
BOO - Output rating
Normal-duty
Normal-duty gﬂ:’gnt
0.3t 1.0| Inverter Ref lue f t limit, OLT t %
6 | Motor rated current x 0. 01 rating | A eference value for overcurrent limit, , current %
Heavy-duty (Note 2) display, analog input and output.
ratin
Heavy-duty Currgnt
x0.3t0 1.0
B18 — Current limit
125.
0 |Drive currenttimit | NOMaAUY |50 | 300, | (Note3)| %
Heavy-duty 155.
C22 — Overload
Normal-duty 120. A breakdown stoppage (OL-3) will occur after 1
3 Z’ggjlzd%\ﬁrzl?:%rence 110. | 300. % | minute with the motor rated reference current value
Heavy-duty 150. at this value.

(Note 1) The default value differs according to the inverter capacity and overload mode selection.

(Note 2) The normal-duty rated current value and heavy-duty rated current value shown in Table 1 are used for the
unit's rating values.

(Note 3) When switching the overload mode selection from the heavy-duty setting to the normal-duty setting, 125 is
forcibly set.
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6-7-2
(1)

Overload characteristics
Machine overload (OL-1)

The unit overload detection curve changes in sequence with the overload mode selection.

The machine overload characteristics are shown below.

Note that the unit rating current for the normal-duty setting and heavy-duty setting is the reference for
the current value (%).

Trip time (min.)

A
When normal-duty setting
— (C30-0[f1] =2) is selected
72 VOSSN SRR SO RUSRINS SUSURORN SURSEOO R
When heavy-duty setting
-
il (C30-0[f1] =1) is selected
1
(Note 1)
0 -
0 50 100 Output current (%)

Overload characteristics (machine overload)

(Note 1) When the normal-duty setting is selected, the 120% for 60s inverse time characteristics
apply.
Note that if 122% of the normal-duty rated current is exceeded, a trip will occur at the 140%
for 2.5s inverse time characteristics. When the 1.0Hz or less, the trip will occur at inverse
time characteristics which drop linearly to 60% for 60s of the normal-duty rated current.

(Note 2) When the heavy-duty setting is selected, the 150% for 60s inverse time characteristics apply.
Note that if 155% of the heavy-duty rated current is exceeded, a trip will occur at the 175%
for 2.5s inverse time characteristics. When the 1.0Hz or less, the trip will occur at inverse
time characteristics which drop linearly to 75% for 60s of the heavy-duty rated current.

(2) Motor overload (OL-3)

The motor overload is the counterclockwise limit characteristic determined based on the motor
overload reference (C22-0) and motor overload breakdown reference (C22-3).

For example, if C22-0=100% and C22-3 = 120%, the motor is tripped at the motor rated current
120% for 60s. counterclockwise limit characteristic.

Refer to C22-0 to 3 in item 6-6 for further details.
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6-8 Adjusting the IM vector control speed control related parameters

When running the IM with the VT240S, ASR operation is possible by executing automatic tuning and
setting simple speed control parameters. However, when carrying out high-response or high-accuracy
control, the parameters must be adjusted in detail. In this section, the configuration of the speed control
system is explained, and the adjustment parameters that need to be adjusted are indicated.

6-8-1

Speed control system of IM vector control

The speed control system of IM vector control is configured of blocks as shown below. Automatic tuning
is used for adjusting the exciting current control, current regulator, flux observer and speed estimation
mechanism, so these parameters often do not need to be adjusted. However, the parameters related to
the speed regulator, torque limiter, load torque observer, various low path filters, etc., must be adjusted
according to the user's system. Thus, these cannot be simply adjusted with automatic tuning. The final
user of the system must adjust these parameters to match the system. Adjustments are carried out while
referring to the block diagram below.

IM speed control system block diagram

Dictated

LPF

R
P Control\A10-0 A B13.6 Torque —Torque A11-1 \ B32-4
Gain A10-1 | B30-2 Limiter Current command
e > 1y
++5( || e Fig" 3 M Hee
A10-3 AA11-2 B30-7 _l
¢ SO)
A10-4 \A11-3 _l_/T
| Control A10-5 - |
; -A10-0 -A10-2 1 Current Speed
Gain Torque — ] Detection Detection
Command
Ps | Load torque
4 Observer |~
Detected
B30-0 A B30-1 Motor Speed
1 Excitation
> Current
h Control Estimated Flux B31-0
Motor Speed Observer
B30-6 B32-:0 | B33-x & Speed [{B31-1
& Sensor-less imati
Estimation
B32-2 Vector Control B31-2
Motor
Speed
(e

Vector Control
with sensor

(Note) The related parameter Nos. are indicated in the above function blocks.
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6-8-2 IM speed regulator

The IM motor speed regulator (ASR) is configured of PI control, and has the following parameters.

Par:r:eter Parameter Function
A10-0 ASR response The required ASR response radian frequency is set.
L The time (Tm) to accelerate the motor and load’s torque
A10-1 Machine time constant-1 inertia to the base speed at the rated torque is set. (Note)
The compensation coefficient applied on the integral time
Integral time constant constant of the speed regulator (ASR) is set.
A10-2 ; - b iy
compensation coefficient |Increase the compensation coefficient when the
overshooting is large during speed control.
This sets the ASR P gain compensation value at the max.
speed.
B13-6 ASR gain compensation in | By adjusting this parameter, the ASR P can be
constant power range compensated in the constant power range.
If ASR hunting occurs in the sensor-less control's
constant output range, set a smaller value.
. . If the speed setting value or motor speed change
B30-2 ASR proportlgnfal ftem suddenly, this will prevent the ASR's P item from
change rate limit .
suddenly changing.

(Note) The machine time constant Tm is expressed with the following expression.

Tm [ms] = 10.97 x

J [kg-m?] x (Nbase [min']* / Power [W]

J . Total inertia [kg-m?] (= 1/4 x GD? [kgf-m?]
Nbase : Base speed [min™]
Power : Motor rated output [W]

The output torque is limited

Drive torque limiter

Regenerative torque limiter

6-8-3 Torque limiter for IM speed control

. Set an appropriate value for protecting the load side.

Set this to a large value to increase the torque during driving. Note that
output torque control is performed even by the output current limiter
(B18-0), so when set excessively, the set torque may not be attained.

Set this to a large value to increase the torque during regeneration. Note
that output torque control is performed even by the output current limiter
(B18-0), so when set excessively, the set torque may not be attained. If the
DBR or PWM converter, etc., are not provided and an excessively large
setting is made, an overvoltage trip could occur during regeneration. In this
case, lower the regeneration torque limiter setting.

Parameter
No.

Parameter Function

A10-3 ASR drive torque limiter The limit value for the ASR drive side is set.

A10-4 e
limiter

ASR regenerative torque

The limit value for the ASR regenerative side is set.

A10-5 Emergency

regenerative torque limiter |emergency stop mode is set.

stop The ASR regenerative side limit value applied during the

A11-2 ACR drive torque limiter The ACR drive side limit value is set.

A11-3 .
limiter

ACR regenerative torque

The ACR regenerative side limit value is set.
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6-8-4 IM exciting current control

The exciting current is controlled to establish the secondary flux. A current reduction process in the
constant output range or during voltage saturation, and high-speed magnetizing control to raise the
secondary flux at a high speed are also carried out.

Parameter

Parameter Function
No.

This is the control gain used for high-speed control of the
secondary flux when starting operation.

Use this to control the secondary flux at a high speed at
B32-0 Speed flux control gain the start of operation or during operation in a constant
output range.

High speed control is possible by increasing the gain, but
if increased too high, the magnetizing current may hunt.

If the output voltage in control is larger than the voltage
that can be output by the inverter, select this control to
limit the exciting current to prevent the current or torque
from hunting.

Voltage saturation Select this when raising the output voltage to near the
compensation selection input voltage, or when the input voltage changes.

Note that if voltage saturation occurs, some torque ripple
will occur. In this case, lower the B01-9 no-load output
voltage setting to avoid voltage saturation. Note that the
output also decreases in proportion to the voltage.

This is the table reference speed used to perform
excitation inductance variation compensation.

This compensates the exciting inductance fluctuation
according to the B33 table reference speed.

, . The compensation table is set in the constant output
B34-x M quctuat|c_>n range in order that the output voltage when operation is
compensation performed with no load becomes constant.

* This is adjusted by the automatic tuning mode 4.

(B19-0=4)

B32-2

B33-x Table reference speed

<Setting the table reference speed>

When all of B34 is set to the default value (=100%), B33 will be automatically set as shown below when
adjusted with automatic tuning mode 4 (B19-0=4).

When set manually and the motor largely fluctuates immediately after M' enters the constant output range,
the voltage error can be reduced by setting the base speed carefully.

M’ variation B33-0 = Base speed/2

compensation B33-1 = Base speed

coefficient \ / B33-7 = Base Speed
\\ B33-2 to 6 are assigned at

uniform intervals.

Rotation
speed

B33-0 -1 -2 -3 -4 -5 -6 -7
PN

' Y
Uniform interval Uniform interval

Operation range

Table reference speed setting method
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6-8-5 IM current regulator
The current regulator (ACR) is configured of PI control, and has the following parameters.

Parameter
No.

Parameter

Function

A11-0

ACR response

The ACR response radian frequency is set.

If the response is too low or too high, the current will
become unstable, and the over current protection will
function.

A11-1

ACR time constant

The ACR time constant is set.

If the time constant is too long or too short, the current
will become unstable, and the over current protection will
function.

B13-7

ACR gain compensation in
constant power range

This sets the ACR P gain compensation value at the max.
speed.

B32-4

ACR voltage model FF
selection

The voltage fluctuation caused by the leakage inductance
is feed forward controlled.

The current regulator (ACR) response speed will be
increased.

Select this if the current hunts in the high-speed
operation range during sensor-less control.

6-8-6 IM flux observer and speed estimation mechanism
These are parameters used with speed sensor-less vector control.

Parameter
No.

Parameter

Function

B31-0

Flux observer gain

This is the feedback gain for the flux observer.

If hunting occurs at the estimated speed in the
high-speed operation range, adjust within the range of
1.21t00.9.

B31-1

Speed estimated
proportional gain

This is the proportional gain for the adaptive speed
estimation mechanism. To increase the speed estimation
response, set a large value. Note that if the value is too
high, the speed estimation value will hunt.

B31-2

Speed estimated integral
gain

This is the integral gain for the adaptive speed estimation
mechanism. To increase the speed estimation response,
set a large value. Note that if the value is too high, the
speed estimation value will hunt.
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6-8-7 IM load torque observer

The disturbance load applied on the motor is calculated and the torque command is compensated.

To increase the response toward disturbance, use the load torque observer.

By setting the speed regulator (ASR) to P and using the load torque observer, overshooting can be
suppressed.

Parameter

Parameter Function
No.

Set the observer gain for the load torque observer.

To increase the responsiveness of the external
disturbance response characteristics, set a large gain.
B30-0 Load torque observer gain |Note that if the gain is set too high, the output torque

could hunt.
When set to zero, the load torque observer will not
function.
B30-1 Model machine time Set the model machine time constant used by the load
constant torque observer.

6-8-8 Various low path filters of IM vector control

The time constants of the low path filters used for speed detection, speed commands or torque current
commands, etc., are set.

By adjusting these time constants, vibration caused by noise and overshooting can be suppressed.

Note that if an excessively high value is set, the control performance could drop.

Par;r::eter Parameter Function

Speed setting LPF time Overshooting can be suppressed by setting this to the
B30-3 X . )

constant filter time constant equivalent to the speed response.
B30-4 Speed detection LPF time The speed detection noise is cut.

constant
B30-5 Speed detection LPF time |[Set the low path filter time constant used for the speed

constant for ASR detection value input into the speed regulator.

Speed detection LPF time Set th(_e low path filter time constant used for the spee_d
B30-6 . detection value for constant output range compensation

constant for compensation . ;

or iron loss compensation, etc.

Torque current command | Set the low path filter time constant used for the torque
B30-7 ; :

setting LPF time constant |current command.

LPF time constant for Set the low pass filter time constant applied on the
B30-8 X ) ; )

drooping dropping value input into the speed regulator.
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6-9 Adjusting the PM motor control system parameters

A PM motor with sensor can be controlled with the VT240S. The position detection (speed detection)
option dedicated for PM motor operation is required for this. The control of PM motor with sensor has
basically the same torque control functions as the IM vector control with sensor, so either ASR operation
or ACR operation is possible.

The differences with the IM vector control are listed below.

IM vector control with sensor PM motor vector control

Only the speed detection is required. Position detection (rotary encoder) and speed
detection option are required.

By controlling the exciting current, the induced The permanent magnet's flux is constant so the
electromotive force can be controlled. terminal voltage is controlled by passing a weak
field current. Thus, the constant output range is
narrow compared to IM.

DC braking is possible. The DC excitation state is established during DC

Even when rotating with the load external force, |[braking. Thus, a torsion angle is generated

the machine will stop at the position after according to the load torque. The original

movement. position is returned to when the load is removed.

The 3-phase inductance is equivalent. The d axis and q axis inductance differs for the
IPM (interior magnet type) motor.

During a no-load, the exciting current element The current is approx. zero during a no-load.

current flows. (When the weak field current control is not

functioning.)

There is a time lag between the generation of the | The torque can be output simultaneously with the
exciting current and the generation of the current generation at starting.

secondary flux, so the torque generation at
starting is delayed.

Even during the motor is running, the terminal While the motor is rotating, an induced
voltage stays at zero even when the gate is cut | electromotive force is generated at the motor
off. terminal even if the gate is cut off. When an

overspeed is reached, a regenerative current is
generated to the inverter and can cause an
overvoltage.

Precautions for using PM motor

(a) The current is approximately zero during the no-load. It cannot be determined that "the inverter is
stopped because the ammeter reading is zero."

(b) Even if the inverter “CHARGE” LED is not illuminated, motor terminal induced electromotive force
occurs while the motor is rotating. There is a possibility of electric shock, and therefore always
connect cables after the motor has come to a complete stop. If the speed is significantly higher than
the base speed when driving from the load side, the power will be regenerated from the motor, the
inverter DC voltage will increase, a voltage overload will occur, and the motor could break down. A
mechanical brake or other such protective device is required when external operational torque is
applied.

6-174



6. Control Functions and Parameter Settings

6-9-1 |Initializing the parameters

Refer to the PM motor data sheet and set the parameters required for the PM motor control from the
panel. All other settings must comply with section 6-8 vector control with sensor. Refer to the test
operation section for the encoder settings (C50, C51).

No. | Parameter | Unit No. | Parameter | Unit
A20 — ACR control constant (PM) B35 — Voltage control constant (PM)
0 | ACR response (PM) rad/s 0 Demagnetizing control operation %V
1 | ACR time constant (PM) ms voltage allowance (l_DM) -
5 d axis current command cushion time ms/I1 L L?rgest "0”‘"96 settlng. (PM) — fIV1
(PM) 2 Field weakening electric current limit %V
value (PM)

i t d hion ti
3 ?Piz(;s eurrent command cushion fime ms/I1 3 | Demagnetizing current control

proportional gain (PM)
4 Demagnetizing current control integral

B01 - Output rating (Vector control)

ms

1 | Motor rated output (Vector control) kW time constant (PM)
2 | No. of motor poles (Vector control) Pole B36 — Field weakening electric current table
3 | Motor rated voltage (Vector control) \Y (PM motor control)

P Field weakening electric current table
4 | Max. speed (Vector control) m!n_1 0 0 (PM) (at torque command 0%)
5 | Motor rated frequency (Vector control) min - - -

1 Field weakening electric current table

6 | Motor rated current (Vector control) A 1 (PM) (at torque command 25%)
7 | Carrier frequency (Vector control) 2 Field weakening electric current table
8 | No. of encoder pulses (Vector control) P/R 2.(PM) (at torgue comm.and 50%)
9 | No-load output voltage (Vector control) Vv 3 Field weakening electric current table %11

3 (PM) (at torque command 75%)

4 Field weakening electric current table
4 (PM) (at torque command 100%)

B03 — Motor circuit constant (PM)
R1: PM motor primary resistance

0 - ! mQ - - -
(Mantissa section) 5 | Field weakening electric current table
4 | R1: PM motor primary resistance 5 (PM) (at torque command 125%)
(Exponent section) 6 Field weakening electric current table
2 Ld: PM motor d axis inductance mH 6 (PM) (at torque command 150%)
(Mantissa section) C38 — Torque to Iq conversion adjustment coefficient
3 | La: PM motor q axis inductance mH table (PM)
(Mantissa section) Torque to Iq conversion adjustment
4 | Ld. La: PM motor inductance 0 [coefficient 0 (PM)
(Exponent Section) (at Id command -1 000/0)
5 | Rated torque electric current %11 Torque to Iq conversion adjustment
- 1 | coefficient 1 (PM)
B13 - Local setting
' — (at Id command —75%)
6 ng\ll?e??;r:]ggmpensatlon in constant % Torque to Ig conversion adjustment
2 | coefficient 2 (PM)
7 ACR gain compensation in constant % (at Id command —50%)
powerrange Torque to Iq conversion adjustment
8 Linear torque limit (NTL1) % 3 | coefficient) 3 (PM) %11
(at 100% torque) (at Id command —25%)
9 Linear torque limit (NTL2) % Torque to Iq conversion adjustment
(at 0% torque) 4 | coefficient 4 (PM)

(at Id command 0%)

Torque to Ig conversion adjustment
5 | coefficient 5 (PM)
(at Id command 25%)

Torque to Ig conversion adjustment
6 | coefficient 6 (PM)
(at Id command 50%)

(Note) Parameters with a "%I1" unit must be set with a rate that corresponds to the rated current,
and the "%/V1" parameters must be set with a ratio corresponding to the rated voltage.
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6-9-2 PM motor control speed control system

The PM motor control speed control system is configured of the following types of blocks. Of these blocks,
the speed control system and load torque observer section operate as the same functions as the IM
vector control. Refer to section 6-8 for details on adjusting these parameters. Refer to section 6-8-8 for
details on setting the various low path filters (B30-3 to 8).

The sections unique to the PM motor control are the weak field current control and torque current
operation section following the torque command. These are adjusted by setting the parameter sheet data
enclosed with the motor from the panel.

Note that as with the IM, the parameters related to the speed regulator, torque limiter, load torque
observer and various low path filters differ according to the user's system, and ultimately must be
adjusted according to the system in use.

PM speed control system block

Dictated
Speed

(803-5) (AZO-OX B13-7X 832-5)

A10-0 |B13-6

Motor speed

comne EDIEDEDED
ga?r?mrm o 530-2 Torque limiter | command B38x )i| A20-1 | B32-4) B32-6
+ T
LPF T + ®—LPF current + _| P
operation
B30-3 - - B30-7 B36x (A203) -
1/s A10-3 A11—2

| control gain{ A10-0 J( A10-2

A10-4
A10-5

A11-3

Demagnetizing
urrent

loperation

A20-2 )

_[>

{ current

Position
detection
C50-2, 3

Motor position

Speed
detection

Motor speed

detection

B13-8

Load torque
observer

B30-0 | B30-1

B13-9

LPF
B30-5
[

B35-x »

Voltage
saturation

prevention
control

LPF

B30-4

(Note) The numbers of the related parameters are indicated in the above function blocks.
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6-9-3 Setting the PM motor circuit constants

The resistance and inductance elements are set as the PM motor circuit constants.

(1) Set the value of one phase converted into a 3-phase & Y connection.
(2) For the inductance element, set the value including the leakage inductance.

(3) If the wiring path is long, add the wiring path resistance and inductance elements to the motor

constant

In the following wiring example, the set constants are calculated with the following expressions.

(B03-0,1)
(B03-2,4)
(B03-3,4)

VT240S

V phase

R1
la
la

RLINE +
[LNE +
[LNE +

Wiring path impedance

RLINE LLINE

U phaseQM_(

%

+ Md
+ Mq
Motor PM motor
resistance Motor leakage
R1 [ a inductance

Fig. 6-9-3 PM motor and wiring path circuit constants

6-9-4 PM motor control current regulator

The PM motor control current regulator (ACR) is configured of the Pl control, and has the following

parameters.

Parameter
No.

Parameter

Function

A20-0

ACR response (PM)

The ACR response radian frequency is set.

Hunting at a several ms cycle will occur if the ACR response
is too high.

If the response is too low, the speed control system's gain
cannot be set to a high value.

Usually this should be set between 500 and 1500rad/s.

A20-1

ACR time constant (PM)

The ACR time constant is set.

If the time constant is too long or too short, the current will
become unstable, and the over current protection will
function.

Usually this should be set between 5 and 20ms.

B13-7

ACR gain compensation
in constant power range

This sets the ACR P gain compensation value at the max.
speed.

Usually this should be set to 100% when using PM motor
control.

B32-4

ACR voltage model FF
selection

When using ACR feed forward compensation, set the setting
value to 2, and set B32-5.

B32-5

ACR model voltage FF
compensation

This is the compensation gain for the non-interference
voltage element added to the ACR output. Use this when the
operation frequency is high, or when the current control
response is set to a high speed.

Set a value of approx. 50 to 80%

B32-6

ACR proportional
section dead time
compensating factor

If the output frequency is 120Hz or more and an approx. 3ms
cycle current vibration occurs, set a value between approx.
50 and 80%.
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6-9-5 Torque limiter for PM motor
The output torque is limited. Refer to section 6-8-3 for details on the A10-3 to 5 and A11-2, 3 settings.

Parameter No. Parameter
B13-8
B13-9

Linear torque limit

With the PM motor, the weak field voltage range is narrow, and the voltage drop is large because of the
armature's reaction. This causes the voltage to easily saturate when the speed increases or when the
load is excessive. A linear torque limiter has been added to prevent this voltage saturation. As shown in
Fig. 6-9-5-b, this functions simultaneously with the drive/regenerative torque limiter settings and variable
torque function. The smaller value is used as the torque limiter value.

This linear torque limiter is set with the speed at 100% torque (B13-8) and speed at 0% torque (B13-9).
Do not change the default values (B13-8=400%, B13-9=450%) when not using this linear torque limiter
function. This limiter is valid even during IM vector control.

Torque Torque limit value
IM
100% N
N\
\\ \\
~ N\
______ \
Drive/regeneration
PM motor torque limit value
a3 100% (A10-3 to 5, A11-2, 3)
Speed Speed
0% 100% 0% B13-8 B13-9
Fig. 6-9-5-a Torque characteristics of IPM motor Fig. 6-9-5-b Linear torque limiter
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6-9-6 Setting the weak field current pattern for the IPM motor

With the IPM (interior magnet type) PM motor with permanent magnet embedded in the iron core, the
inductance has reverse salient-pole properties as indicated with Ly<L,. With this type of motor, a large
torque is generated with a small current by effectively using the reactance torque by passing a weak field
current (negative direction current element for d axis).

The VT240S has a function to generate a weak field current according to the torque command. These
characteristics are set as the table data (B36-0 to 6).

This setting value differs according to the motor design, so set a value which is appropriate for the motor
being used. Set zero if the motor or servomotor characteristics are unclear, or when using an SPM
(surface permanent magnet) motor.

Set this weak field current table with a panel using positive values. Even if the setting is a positive value,
it will be converted into a negative d axis current command internally. Set a negative value to set a
current on the magnetizing side. This table setting is valid only when the voltage saturation prevention
control is not functioning. When the voltage saturation prevention control explained in the following
section is functioning, the weak field current will be automatically increased so a weak field current larger
than the characteristics set here will be generated.

Torque command

Trq = 150%

q axis current

/ Trq = 100%

Trq =75%

Trq = 125%
Iq

Trq = 100%

Trq =75%
Current constant circle

\ N\

Trq = 50% Trq = 50%
/ Trq = 25% Trq = 25%
d axis current v R d axis current
).
lo la (Trq = 150%) / T\ .
la (Trq = 100%) la (Trq = 125%) ld (Trq = 0%)
= 759 ld (Trq = 25%
la (Trq = 75%) (Trg o) ld (Trq = 100%) la (Trq = 25%)
ld (Trq = 50%)
lo (Trq = 75%) ld (Trq = 50%)
Fig. 6-9-6-a Relation of current vector and Fig. 6-9-6-b Weak field current table
torque contour line to be set
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6-9-7 Setting the torque command and Iq current command conversion coefficient for the
IPM motor |
The relational expression of the torque (Trg) and d, q axis / Trq = 100%

current (Id, Iq) which the IPM motor uses to generate the
reactance torque from the weak field current is shown below.

= 0,
Current constant Trq =75%

T’”q(P 1/2) circle
ole

I = =K, -K . I, )-Ti
! ¢m _(Lq _Ld )[d " T2( d) rq

/ Trq = 50%

Fig. 6-9-7-a shows these torque characteristics expressed on

the Id-lg axis. Two types of conversion coefficients Ky (B03-5) la
and K, (14)(B38-0 to 6) can be set with the VT240S to handle . 0

the changes in the torque characteristics caused by this type of Fig. 6-9-7-a L.

weak field current. Torque characteristics on
Kt (I4) is a compensation coefficient which relies on Id. The IPM motor's la-lq axis

value is set at the Id's 25% pitch. This compensation coefficient is linearly interpolated as shown in Fig.
6-9-7-b. If Id is outside of this table's range, the table's end setting value (B38-0, 6) is applied.

Kri (B03-5) is a coefficient used for fine adjustment by increasing and decreasing the entire
compensation pattern.

Set these parameters to value appropriate for the motor being used. When driving a motor for which the
characteristics are unclear, set all parameters to the default values (B38-0 to 6=100%).

For the IPM motor, set the Ky_, (lg) compensation pattern with B38-0 to 6. Adjust B03-5 to finely adjust
and increase or decrease this entire compensation pattern.

The SPM motor does not have a reactance torque, so set only B03-5. Leave B38-0 to 6 all at the default
value (100%).

Kr_2 (l4)

( B03-5 )

/( Torque command X > P g command
IT/ value

value

—o/o/(

Kr_2 (la)

Id d—Pp
-100% -75% -50% -25% 0% Va,f;mman 1d
B0 4 2 3 4
Fig. 6-9-7-b Fig. 6-9-7-c
Torque Torque command
— lg conversion coefficient table — lg command conversion block diagram
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6-9-8 Operation of weak field in IPM motor constant output range

If the PM motor's speed increases, the terminal voltage increases, the inverter's maximum output voltage
is reached, and the voltage is saturated. To prevent this voltage saturation, voltage saturation prevention
control which automatically passes a weak field current (with reverse polarity of magnet's field flux) to
suppress the terminal voltage is applied.

Set the following parameters to validate this function.

(B35-0) : This setting prevents the voltage saturation which occurs when the power voltage drops.
The output voltage is limited to the value obtained by subtracting this setting value from the
maximum output voltage corresponding to the power voltage.

(B35-1) : This setting prevents voltage saturation by suppressing the motor's terminal voltage to a
set voltage or less.
Normally, the motor's continuous maximum rated voltage (100%: default value) is set.

B35-0 and 1 are set as a ratio of the rated voltage.

The relation of B35-0 and B35-1 is shown below. Normally, the B35-1 setting value is the maximum value
of the terminal voltage. However, if the DC voltage drops, the terminal voltage's maximum value is limited
to the voltage level attained by subtracting the B35-0 setting value from the output voltage limit value. The
weak field current is passed automatically so that the terminal voltage does not exceed that maximum
value. Thus, the current control system functions properly even if the motor speed increases or the DC
voltage drops.

(B35-2) : Set the maximum limit value (limit value on Id negative side) for the weak field current
generated to prevent voltage saturation as a ratio in respect to the rated current.
The magnet could be demagnetized (irreversible demagnetization) if an excessive weak
field current is passed.
This setting prevents this demagnetization.

(B35-3, 4): Set the proportional gain and time constant for the voltage saturation prevention control.

Terminal voltage —— Power voltage drop
Output voltage limit
Maximum voltage [ + “““““ Voltage allowance setting
seng [ (B35-1) (835.0)
Motor rated voltage

Constant output range

Base speed

Time

Fig. 6-9-8 Output voltage limit operation in constant output range
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6-10 Operating the auxiliary drive motor

With the VT240S, a main drive motor operated with the C30-0:f0 control mode and an auxiliary drive
motor operated with V/f control can be run by switching the internal control using the external sequence
input AUXDV (auxiliary drive selection) and AUXSWO0 and AUXSW1 (auxiliary drive No. selection).

The main drive motor and auxiliary drive are switched with the sequence input AUXDV. The auxiliary
drive number is switched with AUXSWO0 and AUXSW1.

6-10-1 Switching the main and auxiliary drive motor control

The inverter's internal main drive motor control and auxiliary drive motor control is switched with the
external sequence input AUXDV. However, the control must be switched while the motor is stopped.

If the auxiliary drive selection signal is switched while the inverter is running, the switch will be invalid and
instead will switch to the control corresponding to the signal status when the inverter stops.

When switching the control, the sequence output RDY1 and RDY2 (READY) turn OFF, and the inverter
operation is prohibited. The state of the inverter internal control switching can be confirmed with the
sequence output AUXDV (auxiliary drive selection).

VT240S |
Power M Main drive
supply - Input < | oFF | Main drive control Output °" ) motor
@—o o—0 3¢ (Selected with C30-0)
c o
S o | ON o
o8 ?— Auxiliary drive control ? m ) Auxiliary
[AUXDV|| (V/f control) drive motor
Py P —
H 2
Sequence input | Sequence output
T
1 :
! 1
i \
Control switching Control switching
command confirmation
(AUXDV) (AUXDV)
Inverter operation state Runningl Stopped | Running | Stopped | Running
Sequence input AUXDV OFF I ON I (Note) OFF I ON I OFF
Sequence output AUXDV OFF I ON I OFF (Note)
Sequence output
RDY1,RDY2  ON =» OFF |e& ON > oFF Je ON
Switching time (approx. 0.1s) Switching time (approx. 0.1s)
Inverter internal control Main drive control I Auxiliary drive control I Main drive control

(Note) The main and auxiliary drive motor control cannot be switched while the inverter is running.

The drive switches to that corresponding to the sequence input AUXDV status when the motor
stops.

Switching of main drive motor control and auxiliary drive motor control
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6-10-2 Switching control between auxiliary drive motors

The VT240S has four auxiliary drive operation control parameters No. 0 to 3. No. 0 is valid in the default
state. The auxiliary drive number is switched with the external sequence input AUXSWO0 and AUXSW1.
The inverter must be stopped when switching.

If AUXSWO or AUXSW1 is changed while the inverter running, the switch will be invalid, and instead will
switch to the No. corresponding to the signal status when the inverter stops.

AUX AUX Auxiliary Corresponding parameters
SwWi1 SW0 drive No.

L L 0 B20-0 to B23-4

L H 1 B24-0 to B27-4

H L 2 B28-0 to B2B-4

H H 3 B2C-0 to B2F-4

Inverter operation state

Auxiliary drive control No.
(Sequence input

Relation of sequence input AUXSW0, AUXSW1
and auxiliary drive No., and applicable parameters

AUXSWO0, AUXSW1)

Sequence outp
RDY1

Inverter internal control

ut

,RDY2

Stopped 1 1 | ; Running | Stopped

1 1 1
0 -);x -<— 1 X 2 )4 3

: : (Note 1) :

oN 1 > ofFf e ON 1 >] off J&  on
; ;Switching time ; Switching time
: :(approx. 0.1s) : (Note 2) (approx. 0.1s)

Auxiliary drivie coni:rol No.0 I : Auxiliary drive control No.1 IAuiniary drive control No.3

(Note 1) After switching to sequence input AUXSWO or 1, a delay of 500ms will be applied before the
drive No. is switched internally.
(Note 2) Auxiliary drive No. switching is invalid while the inverter is running.

The auxiliary drive will switch to the number corresponding to the status of AUXSWO or
AUXSW1 when the inverter stops.

Switching control between auxiliary drive motors
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6-10-3 Auxiliary drive motor control related parameters
The dedicated parameters for auxiliary drive motor control are shown below.

Dedicated parameters for auxiliary drive motor
(When auxiliary drive No. is set to 0)

No. Parameter

B20-0to 5 [ Output rating (Auxiliary drive 0)

B20-6, 7 Start/Stop frequency (Auxiliary drive 0)

B20-8, 9 Upper/Lower limit (Auxiliary drive 0)

B21-0, 1 Frequency setting (Auxiliary drive 0)
B21-2to 7 | Acceleration/deceleration time (Auxiliary drive 0)

B22-0, 1 Torque boost (Auxiliary drive 0)

B22-2,3 DC brake (Auxiliary drive 0)
Over current limit (The parameters B18-3~6 are
B22-4 to 6 | shared with the main drive motor control)
(Auxiliary drive 0)
B22-7 to 9 | Overload reference (Auxiliary drive 0)
Braking on power deceleration ramp time
(Auxiliary drive 0)

B23-0to 4

6-10-4 Functions and settings that cannot be used during auxiliary drive motor control

As opposed to V/f control (C30-0: f0-1) during main drive motor control, some functions cannot be used
with auxiliary drive motor control.

Function and setting Related parameter and
that cannot be used sequence input
Automatic torque boost | A02-4 to 6
Frequency skip B05-0to 5
Ratio interlock B06-0 to 3
V/F middle point B17-0to 3
Frequency increment/ | ~y4 7 & (Sequence input FUP/FDW)
decrement
Interlock ratio bias C04-9to B
increment/decrement (Sequence input BUP/BDW/IVLM)
Automatic tuning B19-0
Primary resistance B02-0 to 1 (Dedicated for main drive motor)

Control mode selection | C30-0 (Dedicated for main drive motor)
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6-11 Built-in PLC Function

The VT240S has a built-in PLC function. The sequence can be input/output and the analog signals can
be input/output with this function. The built-in PLC function has the following features.
» A programmable sequence function is provided in the inverter.
+ Commands are input with a command format based on the instruction codes.
+ Commands can be input from the operation panel. This allows changes to be made easily at the site.
+ Commands can be input with the standard serial. Command generation support software is under
development.

6-11-1 Outline explanation of processing system

The built-in PLC function runs with the processing system shown in Fig. 6-11-1.

The interpreter section runs at a 2ms interval, so operations can be carried out at the same sample cycle
as the regular inverter process. The commands are separated in units called "banks", and one bank is
executed at a 2ms interval. The number of banks to be executed can be set with U10-0 (No. of executed
banks), so if the process is heavy, it can be split into five banks and executed at a 10ms interval.

Command bank

Monitor Command bank A Command bank B Command bank C Command bank D Command bank E
panel » Plc d U20-0 | ] C u30-0 | P ¢ u40-0 | P c U50-0 | P Command U60-0
N~—————
O Command U20-1 [ U30-1 [ U40-1 [ U50-1 Command U60-1
Command U20-2 C uU30-2 C U40-2 C U50-2 Command U60-2
Command U20-3 [ U30-3 [ U40-3 [ U50-3 Command U60-3
PC >
(Standard serial)
Command U27-4 Ci U37-4 Ci u47-4 Ci Us57-4 Command U67-4
Command U27-5 [ u37-5 [ u47-5 [ U57-5 Command U67-5
Command U27-6 [ U37-6 [ ua7-6 [ U57-6 Command U67-6
Command U27-7 || | C usr7 | c uar7 | c us57-7 [l [ Command U67-7 '|
| External analog inputl
Interpreter Memory space oo |
" External analog output
Command U20-0 |LD X (Load command)l External analog memory

(input/output)

Internal analog memory
(input/output)
External sequence
memory (input/output) 1
\ Internal sequence

| Internal analog input |

| ST X (Store command) |

Command U20-1 wCommand counter]

Command U20-2 Interpreter

|Interna| analog outputl
Command U20-3 (2ms interval) [ | |AND X (Logic operation)]

| External sequence input |

Accumulator |ADD X (Value operation)l

| External sequence output |

* 2WORD(32bit) [ BIT X (it operation) | | |
Process time . Internal sequence input
addition | memory (input/output)

| Internal sequence output |

Panel memory
(input/output)

| U parameter |

| ERR process |

when over | LIM X (Non-linear type) |

Command U27-4
Command U27-5
Command U27-6

General-purpose memory
(for user definition)

IVAWERARN

| D parameter |

[rMER (Time function)]

|
|
|
|
|
|SFTR X (Shift command)l |
|
|
|
|

| | CMP X (Condition branch) |

[LPF x (Time function)] Dedicated memory
Command U27-7 (fixed with commands)

* Execute 1 bank at 2ms interval

Fig. 6-11-1  Built-in PLC processing system
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The built-in PLC reads the commands from the command bank. The command is then interpreted by the
interpreter section, and then executed. Each command is operated using a 32-bit general-purpose
accumulator and 16t-bit width memory space. Some commands are handled as 16 bits, and some are
expanded to 32 bits and handled.

The built-in PLC function carries out the operation in the inverter, so some limits apply to the operation
time. Each command is assigned a step count as the execution time. The interpreter increments the step
count each time a command is executed. If the incremented step count value exceeds a set value (1280
steps) within a 2ms interval, the CPU-B will stop with a fault. In this case, review the command, and reset
the number of steps executed with one bank so that it is smaller than the set value. If the CPU-B fails, the
command bank execution number will be forcibly reset to 0. Reset the power to restart the built-in PLC
function.

6-11-2 Related parameters
The parameters related to the built-in PLC are listed below. The memory numbers are explained later.

(1) Panel display (D10-0 to 3): Built-in PLC — Display
Four values can be displayed in parameters D10-0 to 3. To display, write the values in memory
numbers 32h to 35h.

(2) Sequence input (C03 to C06): Built-in PLC — Inverter
The signals from the built-in PLC can be connected as sequence inputs.
The low-order 4 bits of memory No. 28h are PL1 to 4.
(3) Analog input (CO7): Built-in PLC — Inverter
The signals from the built-in PLC can be connected as analog inputs.
The four words in memory No. 24h to 27h are output as the built-in PLC outputs 1 to 4 (set C07
between 8 and 11).
(4) Analog output (C13-0, 1): Built-in PLC — Analog output
Analog outputs are possible from the built-in PLC.
The four words in memory No. 24h to 27h are output as the built-in PLC outputs 1 to 4 (set C07
between 8 and 11).
(5) Sequence output (C13-2 to 6): Built-in PLC — Sequence output
Sequence output is possible from the built-in PLC.
The low-order 8 bits of memory No. 28h are PLC1 to 8.
(6) Analog input selection (C13-7 to A): Inverter — Built-in PLC
The inverter output analog signals can be input to the built-in PLC.
Select the details set in memory numbers 10h to 13h.
(7) No. of Built-in PLC execution banks (U10-0)
Set the number of banks to be executed with the built-in PLC.
(8) Built-in PLC parameter (U10-1 to 7): Parameter — Built-in PLC
Eight parameters can be input.
The details set with the parameters are set in memory numbers 2Ah to 31h.
(9) Built-in PLC command (U20 to U67)
Input the commands executed with the built-in PLC.
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6-11-3 Memory space

The memory space used with the
hexadecimal.

built-in PLC is shown below. The memory No. is indicated with a

Me,\?:) ory Name Details Unit Read/ write
0 External analog input 1 Reads input value from AIO 1000h=100% Read
1 External analog input 2 Reads input value from Al1 1000h=100% Read
2 External analog input 3 Reads input value from Al2 1000h=100% Read
5 External serial input 1 Reads serially set speed command 1000h=100% Read
6 External serial input 2 Reads serially set torque command 1000h=100% Read
7 External serial input 3 Reads serially set torque ratio 1 1000h=100% Read
8 External serial input 4 Reads serially set torque bias 1000h=100% Read
9 External serial input 5 Reads serially set torque ratio 2 1000h=100% Read
A External serial input 6 Reads serially set drive torque limiter 1000h=100% Read
B |External serial input 7 Erﬁﬁgrs serially set regenerative torque 1000h=100% |  Read
C External serial input 8 Reds serially set ASR response 0.1r/s/LSB Read
D External serial input 9 Reads serially set machine time constant 1ms/LSB Read
10 Internal analog output 1 Reads output value selected with C13-7 1000h=100% Read
11 Internal analog output 2 Reads output value selected with C13-8 1000h=100% Read
12 Internal analog output 3 Reads output value selected with C13-9 1000h=100% Read
13 Internal analog output 4 Reads output value selected with C13-A 1000h=100% Read
14 External sequence input 1 Reads state set with terminal block - Read
18 External sequence input 5 Reads serially set status - Read
19 External sequence input 6 Reads serially set status - Read
1A External sequence input 7 Reads serially set status - Read
1B External sequence input 8 Reads serially set status - Read
1C Internal sequence output 1 | Reads inverter sequence output (D04-4) - Read
1D Internal sequence output 2 | Reads inverter sequence output (D04-5) - Read
1E Internal sequence output 3 | Reads inverter sequence output (D04-6) - Read
1F Internal sequence output 4 | Reads inverter sequence output (D04-7) - Read
20 Internal sequence output 5 | Reads inverter alarm output (D05-0) - Read
24 Analog output 1 Writes value output with C13-0/1 = 16 1000h=10V Write
25 Analog output 2 Writes value output with C13-0/1 = 17 1000h=10V Write
26 Analog output 3 Writes value output with C13-0/1 = 18 1000h=10V Write
27 Analog output 4 Writes value output with C13-0/1 = 19 1000h=10V Write
28 Sequence output Writes PLCO to PLC7 output with C13 - Write
2A Panel parameter 1 Reads value set with U10-1 - Read
2B Panel parameter 2 Reads value set with U10-2 - Read
2C Panel parameter 3 Reads value set with U10-3 - Read
2D Panel parameter 4 Reads value set with U10-4 - Read
2E Panel parameter 5 Reads value set with U10-5 - Read
2F Panel parameter 6 Reads value set with U10-6 - Read
30 Panel parameter 7 Reads value set with U10-7 - Read
31 Panel parameter 8 Reads value set with U10-8 - Read
32 Panel display 1 Writes value displayed with D10-0 - Write
33 Panel display 2 Writes value displayed with D10-1 - Write
34 Panel display 3 Writes value displayed with D10-2 - Write
35 Panel display 4 Writes value displayed with D10-3 - Write

40 to 5F | User memory Memory which can be read/write freely - riw

60 to 9F | Dedicated memory Dedicated memory used by commands - r/w

A0 to CO [ Constant memory 0 to 32d values are loaded at start up - Read

* The memory numbers other than those listed above are for future use.
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* The external analog input is a full scale 100% when the gain is 1.0.

* The internal analog output unit differs according to the set parameter. However, it is 100% at the
maximum or rated display value explained in C13. 10V = 100% conversion applies to the OLT monitor
and heat sink temperature.

(The output frequency is 100% at the maximum frequency, and the motor rated current is 100% at the
rated current.)

* The following bit assignments apply to the external sequence input 1.

bit0O : Not used bit4 : PSl4 bit8 : PSI8 bit12: PSI12
bit1 :PSI1 bits : PSI5 bit9 : PSI9 bit13: PSI13
bit2 : PSI2 bitc : PSI6 bit10: PSI10 bit14: PSI14
bit3 : PSI3 bit7 : PSI7 bit11: PSI11 bit15: PSI15

* The following bit assignments apply to the external sequence inputs 5 to 8.
External sequence input 5

bitO : EMS bit4 : FJOG bit8 : HOLD bit12: IPASS
bit1 :RST bit5 : RJOG bit9 : BRKAE bit13: CPASS
bit2 : FRUN bit6 : EXC bit10: COP bit14: Al1
bit3 : RRUN bit7 : Not used bit11: CSEL bit15: Al2

External sequence input 6

bitO : Al3 bit4 : S1 bit8 : FUP bit12: IVLM
bit1 : PROG bits : S2 bit9 : FDW bit13: AUXDV
bit2 :CFS bité : S3 bit10: BUP bit14: PICK
bit3 : S0 bit7 : SE bit11: BDW bit15: Not used

External sequence input 7

bit0 : Not used bit4 : LIM2 bit8 : DEDB bit12: Not used
bit1 : ACR bit5 : MCH bit9 : TRQB1 bit13: Not used
bit2 :PCTL bité : RFO bit10: TRQB2 bit14: Not used
bit3 : LIM1 bit7 : REG bit11: Not used bit15: Not used

External sequence input 8

bitO : DBRK bit4 : S6 bit8 : PLS_IN bit12: Not used
bit1 :SRST bits : S7 bit9 : OCLLV1 bit13: Not used
bit2 :PID bitc : AUXSWO bit10: OCLLV2 bit14: Not used
bit3 :S5 bit7 : AUXSWA1 bit11: Not used bit15: Not used

* For the internal sequence output, the bottom of the display (D04-4 to 7) is the low-order bit, and the top
is the high-order bit.

* The following bit assignments apply to the sequence output.

bit0 : PLC1 bit4 : PLC4 bit8 : Not used bit12: Not used
bit1 :PLC2 bit5 : PLC5 bit9 : Not used bit13: Not used
bit2 :PLC3 bité : PLC6 bit10: Not used bit14: Not used
bit3 :PLC4 bit7 : PLC7 bit11: Not used bit15: Not used
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6-11-4 Commands
The commands used with the built-in PLC are a 4-digit value.

The commands can be input to the built-in PLC by inputting a

4-digit value in the U20 to U67 parameters.

The built-in PLC follows the command No. and executes the command using the memory No. X (16-bit)
and accumulator A (32-bit). The accumulator is a 32-bit general-purpose register. Most of the commands

are passed through the accumulator and operated.

The commands are listed below. Command No. 00 is the bank end command. The built-in PLC executes
the commands in order from the head of the command bank. When the command reaches 00, execution
of the current command bank is stopped. When the next 2ms interval is reached, the next command bank
is executed from the head. If there is no X in the details of each command, the memory No. is random

Command No.

o(1|cC

8

;Y_/H_J

Memory No.

(not used).
List of built-in PLC commands
No. | Command Details E_xp_ress_lon No. of steps
indication
00h NOP Nothing is executed. End of bank. None 0
01 LD X is loaded with sign extended to A. A=X 28
02 LD_U X is loaded without encoding A. A=X 28
03 LD32 X (i) and X (i+1) are loaded as 32 bits. A=X 43
04 ST L Low-order 16 bits of A are stored in X. X=(short)A 27
05 ST H High-order 16 bits of A are stored in X. X=(short)(A>>16) 28
06 ST32 A'is stored in X (i) and X (i+1) as 32 bits. X=A 44
07 BIT A's X bit is obtained. A=(A & bit X)>>X 58
08 SFT_R |Aiis shifted to the right by X bit. (With sign extension) A=A>>X Shift No.* 18+46
09 SFT_L [Ais shifted to the left by X bit. (With sign extension) A=A<<X Shift No.* 18+46
0B ADD X is added to A. A=A+X 32
0C ADD32 |X (i) and X (i+1) are added to A as 32 bits. A=A+X 47
0D SUB X is subtracted from A. A=A-X 32
OE SUB32 | X (i) and X (i+1) are subtracted from A as 32 bits. A=A-X 47
OF MUL_L [Ais multiplied by X. (Low-order 32 bits are obtained) A=A*X 60
10 MUL_H |Ais multiplied by X. (High-order 32 bits are obtained) A=(A*X)>>16 63
11 DIV A'is divided by X. A=A/X 126
15 AND AND of A and X is obtained and saved in A. A=A&X 35
16 OR OR of A and X is obtained and saved in A. A=A|X 35
17 XOR XOR of A and X is obtained and saved in A. A=ANX 35
18 NOT NOT of Ais saved in A A="A 20
1F | CMP_EQ |If A=X, A=1.In all other cases A=0. A=(A==X) 40
20 CMP_NE |[If Al=X, A=1. In all other cases A=0. A=(Al=X) 40
21 CMP_GT |IfA>X, A=1. In all other cases A=0. A=(A>X) 40
22 CMP_LT |If A<X, A=1. In all other cases A=0. A=(A<X) 40
23 CMP_GE |If A=2X, A=1. In all other cases A=0. A=(A>=X) 40
24 CMP_LE |If A<X, A=1. In all other cases A=0. A=(A<=X) 40
25 JMP X is added to command pointer unconditionally. 18
26 JMPC If Al=0, X is added to command pointer. * Other than 0 39
27 JMPNC If A=0, X is added to command pointer. 39
28 NEG Alis inverted to -A. A=-A 20
29 ABS Absolute value of A is obtained. A=ABS(A) 26
2A LIM_G If Ais signed and A>X, then limit to X If (A> X)A=X 50
2B LIM_L If Ais signed and A<X, then limit to X If (A < X)A=X 50
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No. | Command Details E_xp_ress_lon No. of steps
indication
Count up when input [64] is not 0. Input : 64
oF TIMERA1 If co_unter [65] is higher than level [66], then output Counter 65 48
[671=1 Level :66
If input [64] is 0, and reset counter [65] Output : 67
Input  :68
2F | TIMER2 |Same as TIMER1 Counter : 69 48
Level :6A
Output : 6B
Input :6C
30 | TIMER3 |Same as TIMER1 Counter : 6D 48
Level :6E
Output : 6F
Input  :70
31 | TIMER4 |Same as TIMER1 Counter : 71 48
Level :72
Output :73
Input :Acc
32 LPF1 Use accumulator as input, and execute LPF process | Gain : X 77
with X gain. Output is accumulator. Buffer :[74, 75]
Output :Acc
Input  :Acc
33 LPF2 Use accumulator as input, and execute LPF process | Gain X 77
with X gain. Output is accumulator. Buffer :[76, 77]
Output :Acc
Input :Acc
34 LPF3 Use accumulator as input, and execute LPF process | Gain i X 77
with X gain. Output is accumulator. Buffer :[78, 79]
Output :Acc
Input  :Acc
35 LPF4 Use accumulator as input, and execute LPF process | Gain X 77
with X gain. Output is accumulator. Buffer :[7A, 7B]
Output :Acc

* Arefers to the accumulator (32-bit) and X (16-bit) refers to the general memory or dedicated memory.
* If there is no X in the details of each command, the memory No. is random (not used).
* Unless indicated, the commands are handled as signed extensions.
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6-11-5 Usage examples
Examples of using the built-in PLC are shown below.

(1) Operation interlock

Specifications)
The operation command (RUN) is interlocked with the external sequence input (PSI)

Details) 1) Input the run command to PSI1
2) Input the interlock signal to PSI2
3) Output the PSI1 and PSI2 AND signal to PLC1
4) Use PLO as the RUN command

Parameters)
1) C03-0=12 (PSI1 is used for the run command so disconnected, and connect RUN
command and PLO)
2) C03-7=0 (PSI2 is used for interlock signal, so disconnect from RESET)

Setting the commands)
1) U20-0=0114: Load external sequence input 1 to accumulator.
2) U20-1=08A1: Shift accumulator one bit to the right. (Use fixed memory A1)
3) U20-2=1514: Obtain AND of accumulator and external sequence input 1
4) U20-3=07A1: Obtain bit 1 of accumulator (Use fixed memory A1)
5) U20-4=0428: Write accumulator to sequence output (PLC1)
6) U20-5=0000: End of bank

Setting the number of execution banks)
1) U10-0=1: Set the number of executed bans to 1 (bank A only)

Note) Set the number of execution banks after all settings have been completed. Failure to
observe this could result in unexpected operations.
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6-12 Explanation of standard serial and Modbus communication

The VT240S is equipped with a serial transmission function using RS485 as a standard. The inverter can
be controlled with a host computer using this function.

Either the Modbus network with Modbus protocol or the VT240S series original communication protocol
standard serial communication can be selected with the parameters.

6-12-1 Connection method

This network is configured of one host computer (master) and 1 to 32 VT2408S units (slaves).

CN2 (connector type: modular) on the basic section or TB3 is used for the connection.

Refer to section 2-4. Precautions for wiring the control signal for details on CN2 and TB3, and for the
wiring methods.

The total length of the connected cable must be within 150 meters.

By using a commercially-available RS485-RS232C converter or USB converter unit as a relay, the
inverter can be connected to a host computer equipped with a serial port or USB, such as a
commercially-available personal computer.

¢ Connecting the host computer and VT240S (1-on-1)

Host computer Host computer Host computer

—J :[[: :D:
RS485

VT240S unit VT240S unit RS232G RS232C/RS485 VT2408S unit USB/RS485

converter converter

RS485

» Do not connect both CN2 and TB3 to the host computer.

* CN2is an RJ11 (4-pole, 4-core) connector. Pay attention to the number of poles, and prepare the
cable and connector.

+ Separates the communication cable from the main circuit cable and other power cables.

+ A shielded twisted pair cable should be used for connecting TB3 and the host computer.
Connect the shielded twisted pair cable's shield to the TB3 SG.

* When using a 1-on-1 connection, set the inverter's resistance (DS1 No. 1 switch on basic section) to
the 120Q side.

* When connecting the TB3 and shielded twisted pair cable, do not solder the wires which are exposed
after the sheath is peeled off.

« If the communication is distorted and not carried out properly because of noise, etc., connect a ferrite
core, etc., to the cable, and increase the noise resistance.
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When connecting several VT240S units, connect two wires to each TB3 terminal, and couple the VT240S
units.
An example of the connection is shown below.

¢ Connecting the host computer and VT240S (connecting several units)

Host computer

—/

VT2408S unit VT240S unit VT240S unit

The details of the TB3 terminal section are shown below.

Shielded

To host computer
or inverter

Shielded wire

To next inverter

Shielded

Shielded wire

/\ CAUTION

Separates the communication cable from the main circuit cable and other power cables.

A shielded twisted pair wire should be used for connecting TB3 and the host computer.

Connect the twisted pair cable's shield to the TB3 SG.

When using several slave units, set the resistance (DS1 No. 1 switch on basic section) of the last
inverter to 1200.

When connecting the TB3 and shielded twisted pair cable, do not solder the wires which are exposed
after the sheath is peeled off.

If the communication is distorted and not carried out properly because of noise, etc., connect a ferrite
core, etc., to the cable, and increase the noise resistance.
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6-12-2 Communication specifications

Item Specification
Connection method RS485, 2-wire type
Transmission distance Total extension distance: 150m
Baud rate Select from 4800, 9600, 14400, 19200, 38400bps
Transmission method Start-stop synchronization, half-duplex communication
Frame configuration Start : 1 bit
Data : 8 bits

Stop : Select from 1 bit or 2 bits
Parity : Select from none, odd or even

Error detection Sum check, parity, framing
Transmission code 8-bit binary or ASCII

Communication protocol |Select from Modbus-RTU communication or standard serial
communication

Number of stations Set between 1 and 32

The factory settings are shown below.
Communication protocol : Standard serial communication
Baud rate : 9600bps
Frame configuration . Start: 1bit, Data: 8bit, Stop: 2bit, Parity: odd, Station No.: 01

6-12-3 Procedures for enabling communication with host controller

The communication parameters must be set to enable communication with the host controller.
The procedure is given below.

(1) Select C26-0, and select the communication method.
Example: C26-0=1: Select standard serial communication.

(2) Select the station No.
Example: C26-2=18
(3) Set the baud rate.
Example: C26-4=5; 38400bps
(4) Set the number of stop bits.
Example: C26-5=1: Stop bit 1 bit
(5) Set the parity.
Example: C26-6=1: No parity
(6) After completing the settings, turn the power OFF once. When the control power has turned OFF,
turn the power ON again.
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Communication with the set communication method is now possible.
An excerpt of the parameter C26 setting details is given below.

No. Parameter Unit Default Min. Max. Function

C26 - Standard serial transmission setting

0 | Function selection 0. 0. 1. | 0: Standard serial 1: MODBUS
The parameters with a O mark below can be
changed.
Set- | Block A | Block B, C Parameter
ting Para- |
value | meter Basic |[Extend| S/W | HW
1 Parameter change 1 1 5 ! o o ©[0]|O
protection ' ’ ’ 2 x x x x | x
3 O x x x x
4 O x O x x
5 o x O |O| x

O: Changeable x: Unchangeable

2 | Station No. 1. 0. 247. | Set the local station No.

Set the minimum time from receiving
command to returning an answer.

3 | Response timer sec. 0.00 0.00 2.00

CN2 standard serial
4 | communication baud bps 2. 1. 5.
rate setting

CN2 standard serial

=1: 4800 =2: 9600 =3: 14400
=4: 19200 =5: 38400

5 | communication stop bit 2. 1. 2. [=1:1bit =2: 2 bit
setting
CN2 standard serial

6 | communication parity 3. 1. 3. |=1: None =2: Even =3: Odd
setting

=0: 0.01Hz or 0.1min™" unit: signed

Base section serial =1: 0.1Hz or 1min™" unit: signed
communication =2: 0.01% unit: signed

7 frequency (speed) unit 0. 0. 5 1=3: 0.01Hz or 0.1min" unit: unsigned
setting =4: 0.1Hz or 1min™ unit: unsigned

=5: 0.01% unit: unsigned

The settings after the power is turned ON are as follows.
Communication protocol : Standard serial communication
Baud rate . 38400bps
Frame configuration . Start: 1bit, Data: 8bit, Stop: 1bit, Parity: None, Station No.: 18

6-12-4 Using the VT240S Series dedicated communication
(standard serial communication)
The following exchanges can be carried out with the host computer by using the VT240S series
dedicated communication protocol (hereinafter, standard serial communication).
(1) Reading and writing of Block-A, B, C, U parameters
(2) Reading of Block-D monitor parameters
(3) Reading and writing of sequence commands
(4) Reading and writing of frequency commands and speed commands
(

5)Reading and writing of torque commands, torque bias 1 settings, drive torque limiter reduction
settings, regenerative torque limiter reduction settings

(6) Reading of fault history
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6-12-4-a. Setting the standard serial transmission function

(1)

(2)

@)
(4)
®)

When executing setting data write (FW) from the host computer and operating, make sure that the
sequence command CFS is ON, and that the various setting input point selection C02 is fixed to
serial.

Example) 1) Operation mode: Remote (RMT)
Speed setting input point selection: C02-0=4 (sequence)
CFS command : C04-1=4 (controlled with terminal block input PS14), or
2) Speed setting input point selection: C02-0=2 (serial fixed)
The details of the setting data are determined by the control mode selection (C30-0:
f0) and FW command data No. Refer to section 6-12-4-g Setting data write (FW) for
details.

When executing sequence command write (CW) from the host computer and operating, make sure
that the sequence command COP is ON.

Example) Operation mode : Remote (RMT)
COP command : C03-8=16
(The inverter is always run with the sequence commands from the
host computer.)

Refer to section 6-12-4-i Sequence command write (CW) for details on the CW command.
Refer to section 5-5 Sequence input logic Fig. 5-5 for details on the sequence input logic.

Note) When sending the auxiliary operation sequence command in Fig. 5-5, make sure that control
switchover method (J2 setting) C00-6 is set to serial transmission input.

Control switchover method (J2 setting): C00-6 = 2 (serial transmission input)

Set parameter change protection with C26-1.
Set the local station number with C26-2.

Set the response timer value with C26-3.
The response timer is the timer which specifies the minimum time for the VT240S to return the
response packet after the host computer sends the command packet.

/\ CAUTION

When setting the frequency/speed and controlling the sequence with serial transmission, the automatic
start and restart after power failure functions may not operate correctly. This is caused by a difference
in the power voltage operation and time for transmitting the command.
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6-12-4-b. Transmission procedure

The VT240S constantly waits for a command from the host computer.
When the VT240S correctly receives a command from the host computer, it always returns a response as
shown in Fig. 4.1.

Host computer VT240S

6-12-4-c. Transmission format

1 packet
Maximum 128 Bytes

| "(" | "G" STN TEXT "&" SUM | ")" | CR

(1) Data format: 8-bit ASCII
(2) Packet size: Maximum 128 Bytes
(3) Packet contents
"(" : Head code (1 Byte)
"G" : VT240S designation code (1 Byte)
STN : Station No. (2 Bytes) Example) Station 1 —» "01"
Input with a hexadecimal.
TEXT: Textarea
"&" : Check sum judgment code (1 Byte)
When not using the check sum, delete the check sum judgment code and check sum.
SUM : Check sum (2 Bytes)
") : Final code (1 Byte)
CR : Carriage return (1 Byte)

6-12-4-d. Transmission rules

(1) When there is a request from the host computer, the VT240S checks the station No. given in the
packet, and processes the request when it matches the local station No. If the station numbers do
not match, the packet is ignored.

(2) Any space codes (20Hex) in the packet sent from the host computer are ignored. Note that the check
sum is calculated including the space codes.

(Example)
L(lelofr]F] [RJo] JoJojofsa|s]E])[cR|
A
(The space code (The check sum, including the
is ignored.) space code, is calculated.)
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®)

(4)

®)
(6)

(7)
(8)

©)

The check sum is always added to the response packet.
The check sum can be omitted from the packet sent from the host computer, but the check sum is
always added to the packet sent from the VT2408S.

All transmission and reception data is 8-bit ASCII data.
All data input before "(" is input in the reception data is ignored.

Even if "(" is input while receiving the packet, the data received up to that point will be aborted.
(Example)

na

(| -

(Ignored)
Even if "(" is input while receiving the
packet, the data received up to that
point will be aborted.

The reception is interpreted as done only when ")" CR is received.

Several commands can be arranged in one packet. (Up to nine commands.)

In this case, "," is used as the delimiter between commands.

If there are more than ten commands in one packet, error codes (illegal commands) equivalent to the
number of excessive commands will be returned from the VT2408S.

Up to nine commands will be executed normally. An example of the command and response is

shown below.
(Example) Host computer transmission command packet

( GOOFWO00000001000 , FRO000 , CW0000000000040402 ) CR
(1st command) T (2nd comrnand) (3rd command)

(delimiter) (delimiter)
Response packet
( GOOAK , FR00000001000 , AK & OE )

(Response to (Response to  (Response to
1st command) 2nd command) 3rd command)

Make sure that the command packet fits within 128 Bytes.
Also make sure that the response packet in respect to the command packet is within 128 Bytes.

A broadcast packet can be sent.

By setting the station No. to "FF", all VT240S units in the transmission path will process the packet.
The VT240S will not send any response packet in respect to the broadcast packet. Thus, only write
request commands are valid in the broadcast packet.

(Example)
[(|c|F]F|Flw]ojofoJofofofojof4fo]4])|cR]

)

(By setting the station No. to "FF", the broadcast
packet will be received by all stations.)
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6-12-4-e. Creating a check sum
(Example)
[ ([cfofof[F[rR[ofJofo]of&[4a[D])|CR]
28H 47H 30H 30H 46H 52H 30H 30H 30H 30H 26H
~— —A
Add all

\
24DHEX

l

Convert low-order 1 Byte to ASCII

J

The ASCII codes of the characters between "(" and "&" are added with hexadecimal, and the low-order
byte of the obtained value is converted into an ASCII code and used for the check sum.
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6-12-4-f. Transmission commands

Basic command format

CMD Data No.
2 Byte) (4 Byte) DATA
Command list
Host computer to VT240S
CMD | Data No. DATA Function
Nnnnnnn . .
FW 000n (7-digit decimal) Setting data write
FR 000n None Setting data read
nn ....... nn
Cw 000n (12-digit Sequence command write
hexadecimal)
CR 000n None Only sequence command read
Annn
Bnnn Nnnnnn .
DW cnnn (6-digit decimal) Block-A, B, C, U parameter write
Unnn
Dnnn
Annn
DR Bnnn None Block-D, A, B, C, U parameter read
Cnnn
Unnn
ER 000n None Fault history read
Host computer from VT240S
CMD | Data No. DATA Function
Nnnnnnn .
FR 000n (7-digit decimal) Setting data read (response)
nn ------- nn
CR 000n (12-digit Sequence command read (response)
hexadecimal)
Dnnn
Annn Nnnnnn
DR Bnnn (6-digit decimal) Block-D, A, B, C, U parameter read (response)
Cnnn
Unnn
nn - nn ]
ER 000n (44-digit) Fault history read (response)
AK None None Successful completion response in respect to write
request command
Error code
NK nn None Error response in respect to command
(2 byte)
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6-12-4-g. Setting data write (FW)

Function : The setting data is written to the selected setting register when the sequence command CFS
is ON and the various setting input point selection: C02 is set to serial fixed. The contents of
the setting data are determined by the control mode selection (C30-0: f0) and data No.

Refer to Appendix Table 5 for the data No.

Command
F w|l|o o o ofo o o 3 0 0o o]
N\ A J ~— ——
CMD DATA. No DATA
A A
(4-digit decimal data No. In this (7-digit decimal setting value. In this
example, this is the "Frequency example, 30.00Hz is set.)

setting" write command.)

Response

(Successful completion)

N K Error code

< (Error response:

(2 Byte) Refer to Section 6. List of transmission error codes for
details on the error codes.)
Setting data table
Control mode DATA No. Name Unit Min. value | Max. value
VI/f control Following
C30-0 : 0 = 1 0 0 O O [Frequency command C26-7 0.10 440.00
0 0 0 O |Speedcommand setting -7200.0 7200.0
0 0 0 O |Torque setting 0.1% -300.0 300.0
Vector, PM control | 0 0 0 0 [Torque bias 1 setting 0.1% -300.0 300.0
€30-0:10=2,3, Drive torque limiter reduction
4 0 00O ) 0.1% 0.0 100.0
setting
000 0 Regen.eratlve.torque limiter 0.1% 0.0 100.0
reduction setting
Coded data
(Example)

DATA
- 0 0 0 1 2 3

—J

(The data will be negative data when "-" is added.)

The data can be set as negative data by adding "-" to the highest order digit of the DATA area.
In the above example, the data is -123.

Frequency command/speed command unit

The unit for the frequency command/speed command can be changed with the C26-7: frequency
(speed) unit setting. Refer to the 6-4: Parameter list or explanations.

The default setting is C26-7=0: 0.01Hz or 0.1 min™ (signed)
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6-12-4-h. Setting data read (FR)

Function : The setting value set with the FW command is read and returned.

Command

F R[]0 o o 1

N J 7

CMD DATA. No

(4-digit decimal data No.
In this example, this is the "Torque setting" read command.)

Refer to section 6-12-5-g. Setting data write (FW) Setting data table for details on DATA No.

Response

F R|[o o o 1/0 0o 0o 1 0 0 o0

T =

CMD DATA. No DATA
A
(4-digit decimal data No. (7-digit decimal read data. In this
The data No. from the host example, the data is 100.0%.)
computer is returned.)
N K Error code < (Error response:
(2 Byte) Refer to Section 6. List of transmission error codes for details

on the error codes.)

When the data to be read is coded
For negative read data, a "-" is added to the highest order digit of the data.
(Example)

DATA
- 0 0 0 1 2 3

N

(If a "-" is attached to the highest order digit, the data is a negative value.)

In the above example, the data is -123.
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6-12-4-i. Sequence command write (CW)

Function : A sequence command is issued to the VT240S. The data sent at this time is held by the
internal sequence command register until it is rewritten. To validate this sequence command,
the sequence command: COP must be ON.

Refer to section 6-12-5-a Setting the standard serial transmission function for details on

setting COP.
Command
cC W | 0 0 0 0 0 0 0 A 0 0 0 5
(N J \— _ PAN J
CMD DATA. No DATA1 T DATA2

(4-digit decimal. Refer to section (8-digit hexadecimal setting value. In this example

6-12-5-0 Sequence command bit 000AO0005h is set.

assignment table for the numbers.) * Refer to section 6-12-5-0 Sequence command bit

assignment table for details on the setting values.

Response

(Successful completion)

N K Error code
(2 Byte)

< (Error response:
Refer to Section 6. List of transmission error codes for details
on the error codes.)

6-12-4-j. Sequence command read (CR)

Function : The sequence command set with the CW command is read and returned.

Command
c R|[o 0o o0 1
¥ A
CMD DATA. No
A
(4-digit decimal date No.
Refer to section 6-12-5-0 Sequence command bit assignment table for the numbers.)
Response
c R|[o o o 1/0 0 4 B 6 0 0 2
~ A — AN )
CMD DATA. No DATA1 DATA2
(4-digit decimal. (8-digit hexadecimal read data. In this example, 004B6002h is read.)
The data No. from the host * Refer to section 6-12-5-0 Sequence command bit assignment table
computer is returned.) for details on the setting values.

N K Error code < (Error response:

(2 Byte) Refer to Section 6. List of transmission error codes for details
(Error code) on the error codes.)
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6-12-4-k. Block- A, B, C and U parameter write (DW)

Function : The Block-A, B, C and U parameter data in the VT240S unit is changed.
Note that the parameter change protection may be set with C26-1.

Parameters which cannot be changed during operation, cannot be changed during operation.
Other parameters which cannot be changed during serial transmission are listed in the

cautions.
The data is configured from the list of constants without the decimal point.

Example) AO010 (Acceleration ramp time -1)  50.0 s — 000500

Command

<Example: Block-A parameter setting>

D W|[A O 1 0 0 0 0 5 0 0

\ A — _
CMD DATA. No DATA

(4-digit data No.
In this example, this is A01-0:
Acceleration ramp time -1.)

(6-digit decimal setting value. In this
example, 50.0 seconds is set.)

Response
(Successful completion)
N K Error code < (Error response

(2 Byte) Refer to Section 6. List of transmission error codes for details on
the error codes.)

Setting data table

DATA No. Name

A n non Block-A parameter
B n non Block-B parameter
Cn nn Block-C parameter
Unnnon Block-U parameter

Main No.

/\ CAuUTION

The parameters that cannot be changed with the write command are shown below. If the write
command is executed for these parameters, an error will be returned (Parameter Read/Write Disable).
* A04-0 to 7 (Custom constants) * C10-0 to 7 (Custom parameter selection)
» A05-0 to 2 (Block-B, C parameter display skip) +« C26-0 to 2 (Serial transmission setting)
* B19-0 (Automatic tuning function)
» Parameters not related to control mode selected with C30-0: f0.

(Parameters that are not displayed on the operation panel.)

Coded data

The data can be set as negative data by adding "-" to the highest order digit of the DATA area.
DATA

- 0 0 1 2 3
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6-12-4-l. Block-A, B, C, U and D parameter read (DR)

Function : The values of the block-A, B, C, U and D parameters in the VT240S are read.

Command

<For monitor data read>

D R|A 0 3 0
J \—

N _/
CMD DATA. No
A
(4-digit decimal data No. Refer to the previous setting data table for details on the
Response
D R|[A 0 3 0|0 0 0 0 5 0
[N N _\— _/
CMD DATA. No DATA
4-digit data No. (6-digit decimal setting value.
The data No. from the host In this example, 50 is set.)
computer is returned.)
N K Error code < (Error response:

(2 Byte) Refer to Section 6. List of transmission error codes for details
on the error codes.)

Setting data table

DATA No. Name

Dnonon Block-D parameter
A n nn Block-A parameter
B n non Block-B parameter
Cn nn Block-C parameter
Un non Block-U parameter

Main No.

/\ CAUTION

The parameters that cannot be read with the read command are shown below. If the read command is
executed for these parameters, an error will be returned (Parameter Read/Write Disable).
Refer to 6-12-4-n. List of transmission error codes for details on the error codes.

» D20-0 (Fault history display) * D20-1 (Minor fault history display)

» D20-2 (Parameter A, B, C change list) » D30-0 (Inverter type)

» D30-1 (Option PCB) » D22-0 (Automatic tuning progress state)
* A04-0 to 7 (Custom constants) * A05-0 to 2 (Block-B, C parameter skip)

C10-0 to 7 (Custom parameter selection)
» Parameters not related to control mode selected with C30-0: 0.
(Parameters that are not displayed on the operation panel.)

If the data is coded data targeted for read, "-" will be attached to the highest-order digit of DATA.
DATA

|- o o 1 2 3
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6-12-4-m. Fault history read (ER)

Function : The fault history buffer of the VT240S is read.

Command DATA No. Explanation
E R | 0o 0 0 O 0| 0| 0|0 |Latestfault history
T oMD 7 DATA No ~ 0| 0| 0| 0 |Previous fault history
A 0] 0] 0| 0 |2ndtolastfault history
(4-digit decimal data No. refer to the table 0100 |0 |3rdto last fault history
on the right for details on the number.)
Response
E R 0 0 0 0 0 D 0 1 ;0 ;0 0 3 2
CMD DATA. No DATA
4-digit data No. (Fault buffer corresponding to

The data No. from the host computer is returned.) setting is displayed.)

N K Error code < (Error response:
(2 Byte) Refer to Section 6. List of transmission error codes for details
on the error codes.)

There are four fault history buffers from the latest to the 3rd to last fault histories. One group of these
buffers is stored in the response.

In one buffer, two fault causes, and the output frequency, output current, DC voltage, hardware fault
signal, cumulative power ON time, and cumulative run time at the time of fault occurrence are stored.
Refer to Appendix Table 4 for the fault cause display and details.

Details of group (DATA)

o 3 0 4, 0 O O O|; O~ O O OOTUOf; O O 0 o0

Primary fault Secondary fault Output frequency Output current

(4-diait hexadecimal) (4-digit hexadecimal) (5-digit decimal + code) (4-diait decimal)

; /0 3 0 4(; 0 O O O}); O O O O O|; O O 0 0 O
DC voltage Hardware fault signal  Cumulative power ON time Cumulative run time
(A-dinit dacimall (4-diait hexadecimal)  (5-diait decimal) (5-diait decimal)

The above information is contained in the response data. A 43-byte data is sent.

"" is used to delimit each item in the group.

Refer to Appendix 3 List of fault codes for details on the primary fault and secondary fault.

The hardware fault signal displays the status of the D05-1: ASIC error display bit as a 0 to FF
hexadecimal.
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6-12-4-n. List of transmission error codes
The error codes added to the NK response in respect to a command from the host computer are shown
below.
Error code Error name Details

. A transmission error, such as parity error or overrun

01 Transmission error
error, was detected.
02 Check sum error The check sum is illegal.
10 lllegal command The command is not defined.
11 llegal barameter 1) The parameter does not exist, or
galp 2) The transmission format does not match.
12 llegal data 1) The data limit is exceeded, or
9 2) The format does not match.
The designated parameter is write-protected.
13 Parameter protect (Write-protected with C26-1.)
14 Changing not possible The designated parameter cannot be changed
during operation during operation.
15 Transmission/reception The transmission/reception data exceeds 128 Bytes.
buffer overflow

16 Parameter read/write disable | A read or write-prohibited parameter was accessed.
20 EEPROM BUSY The VT240S is using the non-volatile memory.
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DATANo:0000

6-12-4-0. Serial transmission sequence command Bit assignment table

DATA1
‘15‘14‘13‘12|11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘O|
Always 0 ] L AlI3
PICK PROG
AUXDV CFS
IVLM SO
IBDW S1
BUP S2
FDW S3
FUP SE
DATA2
‘15‘14‘13‘12‘11‘10‘9‘8|7‘6‘5‘4|3‘2‘1‘0|
Al2 ] L EMS
Al1 RST
CPASS FRUN
IPASS RRUN
CSEL FJOG
Always 0 RJOG
BRAKE EXC
HOLD Always 0
DATANo:0001
DATA1
‘15‘14‘13‘12‘11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘0|
W_I L MBRK ans
Always 0 PRST
Always 0 PIDEN
Always 0 S5
Always 0 S6
OCL Lv2 S7
OCL LV1 AUXSWO0
PLS IN AUXSW1
DATA2
‘15‘14‘13‘12‘11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘0|
Always 0 — L Always 0
Always 0 ACR
Always 0 PCTL
Always 0 LIM1
Always 0 LIM2
TRQB2 MCH
TRQB1 RFO
DEDB DROOP
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6-12-5 Using Modbus communication

The Modbus communication method is a single master/slave method. Only the master can start
communication. The slave detects this communication, executes the designated function, and returns a
response message. The master can communicate with the designated slave (station No.) and broadcast
to all slaves. When using broadcast transmission, the slave only carries out the designated function and
does not return a response message.

The following exchanges can be made with the host computer by using this communication function.

(1) Reading and writing of Block-A, B, C, U parameters

) Reading of Block-D monitor parameters

(3) Reading and writing of sequence commands
) Reading and writing of frequency commands and speed commands
)

Reading and writing of torque commands, torque bias 1 settings, drive torque limiter reduction
settings, regenerative torque limiter reduction settings

(6) Reading of fault history
(7) Reading of sequence status

6-12-5-a. Setting the Modbus communication function

(1) When executing setting data write from the host computer and operating, make sure that the
sequence command CFS is ON, and that the various setting input point selection C02 is fixed to
serial.

Example) 1) Operation mode : Remote (RMT)
Speed setting input point selection: C02-0=4 (sequence)
CFS command : C04-1=4 (controlled with terminal block input PS14), or

2) Speed setting input point selection: C02-0=2 (serial fixed)

The details of the setting data are determined by the control mode selection (C30-0: f0). Refer to
6-12-5-f List of Modbus registers and setting examples for details. Refer to Fig. 5-9-1 to Fig. 5-9-8 for
the sequence for selecting the determined setting data.

(2) When executing sequence command write from the host computer and operating, make sure that the
sequence command COP is ON.

Example) Operation mode : Remote (RMT)
COP command : C03-8=16
(The inverter is always run with the sequence commands from the
host computer.)

Refer to section 5-5 Sequence input logic Fig. 5-5 for details on the sequence input logic.
Note) When sending the auxiliary operation sequence command in Fig. 5-5, make sure that control
switchover method (J2 setting) C00-6 is set to serial transmission input.

Control switchover method (J2 setting): C00-6 = 2 (serial transmission input)

(3) Set parameter change protection with C26-1.

(4) Set the local station number with C26-2.

/\ CAuTION

When setting the frequency/speed and controlling the sequence with serial transmission, the automatic
start and restart after power failure functions may not operate correctly. This is caused by a difference
in the power voltage operation and time for transmitting the command.
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6-12-5-b. Modbus protocol

The VT240S is compatible only with the Modbus compliant RTU mode.
The communication protocol for the RTU mode is explained below.

End/start Address Function Data CRC End/start
Silent interval of 3.5 | 8bit 8bit 8bit x n 16bit Silent interval of 3.5
characters or more characters or more
Changeable with Slave: 1 to 99 | Correspondence: Calculated for | Changeable with
C26-3 Broadcast: 0 0x01, 0x02, 0x03, each C26-3

0x08, 0x0F, 0x10, command
0x17

Exception response:
BIT7: ON

In the RTU mode, a silent interval of 3.5 characters or more (varies according to baud rate) is inserted at
the start and end of transmission. The silent interval is a state in which data is not sent. Note that if C26-3
is not equal to 0.00, the setting value will be followed.

The slave side station No. is designated as Address. If a request is made from the slave side, the local
station No. is set. The station No. is set with C26-2.

The function executed by the slave is designated in Function and Data. Refer to the following
explanations for details on the functions.

CRC is an error check. Each is automatically calculated and set based on the details of Address to Data.
The following calculation method is used.

1) CRC work =0 x FFFF
2) CRC work low-order byte = CRC work low-order byte XOR send data (8-bit)
3) The following process is executed according to the state of the CRC work LSB.

CRC work LSB Process
0 CRC work is shifted one bit to the right. MSB is set to 0 at this time.
CRC work is shifted one bit to the right. MSB is set to 0 at this time.
1 The following operation is executed.
CRC work = CRC work XOR 0xA001

4) The step 3) process is repeated for 8 bits (8 times).
5) The steps 2) to 4) are repeated for all send data (data from Address to before CRC).
6) The CRC work calculated with steps 1) to 5) is CRC.

Example of command:

01 03 0002 0002 65CB (Send command: Read torque setting)

L CRC (Each is automatically calculated and set.)

DATA2 (number of registers)

DATA1 (start register)

Function

Address
(designates the station No. of the send destination slave)
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/\ CcAuUTION

In the command example, a space is inserted to delimit each function. Do not insert the spaces when
actually inputting the command.
In the above command, input [01030002000265CB], and send.

6-12-5-c. VT240S Modbus communication time chart
The time chart for communication with the host computer is shown below.

Host computer side|  Silent VT2408S send data 1 Silent VT2408S send data 2 Silent
interval (Addr, Func, Data, CRC) interval (Addr, Func, Data, CRC) interval
————— _————
VT2408S side 1 Silent Receive || Silent Received VT2408S send data 1 Silent
1 interval data | interval |dataanalyzefl (Addr, Func, Data, CRC) interval

The VT240S judges the blocks of received / K

data from the host side with the silent After the data received from the host

interval. The reception analysis process is is analyzed, a response is sent.
started.

he host computer waits for the silent interval time, and then sends one packet of data.
When sending data continuously, the host computer waits for the silent interval again.
The VT240S recognizes the data sent after waiting the silent interval as the head of the packet, and
starts the reception process. After the data is received, if a state in which no data is received for longer
than the silent interval continues, the VT240S determines that the reception is completed, judges and
processes the contents of the command, and creates a request package.

6-12-5-d. Exceptional response code

The VT240S judges and processes the data based on the packet received from the host computer. If the
data is illegal or if data exceeding the range is received, an exception response is returned to indicate
that the process cannot be completed.

The exceptional response is sent by setting bit7 of the sent function code to 1.

The exception response code sent after the function code are shown below.

List of exception response codes

Code Name Occurrence conditions
01h lllegal function A function code, which is not listed, was set.
02h |lllegal data address An address which does not exist was set.
03h lllegal data An error was found in the data setting.

In the MUX data instruction, the set and input data exceeds the

04h |10 data incorrect setting ) =
maximum value or minimum value.

MUX data corresponding No. | In the MUX data instruction, the set and input parameter block No. or

0Sh not found data No. does not exist.

In the MUX data instruction, the write data set with the multiplex data

06h | MUX data incorrect setting is an illegal data

In the MUX data instruction, write or read was not possible.

07h  |MUX data lock (Refer to CC-Link Function Specifications.)

Parameter function code

0Bh |. A parameter function code which does not exist was set.
incorrect
0Ch | Outside input data range The written data exceeds the inverter setting range.
The read/write destination parameter was not found, or is set to

10h | No corresponding parameter "hide".
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An example of the exception response sent from VT240S is shown below.

018302

COF1

(Response: Replies that illegal data was accessed)

I— CRC (Calculated on the INV side and automatically set.)

Exception response code (illegal data access)

Function (bit 7 turns ON)

Addr (slave side station No.)

/\ CAUTION

In the command example, a space is inserted to delimit each function. Do not insert the spaces when
actually inputting the command.
In the above example, the response is displayed as [018302CO0OF1].

6-12-5-e.
The correspondence of the previous standard serial communication command and the MODBUS

functions is shown below.

List of standard serial communication code correspondence

Standard serial

Registers

Function Start register: Function communication
command
01h 0000 : Sequence command (input) 1 read CR
Read Coil Status 0020 : Sequence command (input) 2 read
02h
Read Input Status Sequence status (output) read -
0000 : VIf Frequency setting read
0000 : VEC/PM Speed setting
03h 0002 : VEC/PM Torque setting FR
Read Holding Register 0004 : VEC/PM Torque bias 1 setting
0006 : VEC/PM Drive torque limiter reduction setting
0008 : VEC/PM Regenerative torque limiter reduction setting
Fault information read
0063 : Read latest fault information
0073 : Read previous fault information
03h 0083 : Read 2nd to last fault information
Read Holdina Register 0093 : Read 3rd to last fault information ER
9 Reg 00A3 : Read latest minor fault information
00B3 : Read previous minor fault information
00C3 : Read 2nd to last minor fault information
00D3 : Read 3rd to last minor fault information
08h . .
Diagnostic Self-diagnosis mode -
OFh 0000 : Sequence command (input) 1 write cwW
Force Multiple Coils 0020 : Sequence command (input) 2 write
0000 : V/f Frequency setting
0000 : VEC/PM Speed setting
10h 0002 : VEC/PM Torque setting FW
Preset Multiple Registers | 0004 : VEC/PM Torque bias 1 setting
0006 : VEC/PM Drive torque limiter reduction setting
0008 : VEC/PM Regenerative torque limiter reduction setting
10h .
Preset Multiple Registers Parameter write bW
17h
Read/Write Multiple Parameter read DR
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6-12-5-f. List of Modbus registers and setting examples
The details of each function and examples of setting the commands are given in the following section.

¢ Function 01h (Read Coil Status)

Details of function Start register designation Number of registers
Sequence command (Input) read 0000h : Sequence command 1 0020h
q P 0020h : Sequence command 2 (Sequence data 32 bit)

Function : The sequence command (input) is read.
This function carries out the same process as the CR command in the standard serial
transmission function.
Refer to section 6-12-4-0. Serial transmission sequence command bit assignment table for
the layout of bits in the read command.

Setting example:

Modbus command setting example

101 0000 0020 3DD2

CRC code

Number of registers

Start register

Function
Station No.

Command contents : The contents of the sequence command 1 are read.

Response
01 01 02 10035007 FAD3 (Successful example) 018102 C191 Example of failure)
L CRCcode CRC code
Details of data Exceptional response
Size (32bit) Function
Function , Station No.
Station No.

The correspondence of the read data contents and serial transmission sequence command's bit
assignment table is shown below.

Standard serial MODBUS .

(DATA No.) (Start register) Details of data
0O00O0 — 00O0O 1003 5007
0001 —- 0002 I—DATA1

DATA 2
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¢ Function 02h (Read input Status)

Details of function Start register designation Number of registers
- 0040h
Sequence status read 000h : Fixed (Sequence data 64 bit)

Function : The sequence status is read.
Refer to the bit assignment table on the next page for the layout of bits in the read command.

Setting example:

Modbus command setting example

L CRC code

Number of registers

Start register

Function

Station No.

Command contents : The contents of the sequence status are read.

Response

01 02 08 10035007 3827811F D37D (Successful example) 1

L CRC code
Status data 2

|OO
N

03 00A1 (Example of failure)
CRC code

Exceptional response

E

Status data 1 Function
Size Station No.
Function

Station No.

The contents of the read status data are as follow.
1003 5007 3827 811F
L Sequence status 3

Sequence status 2

Sequence status 1

Sequence status 0

Refer to the following table for the bit assignment of each status.

6-214



6. Control Functions and Parameter Settings

Serial transmission sequence status bit assignment table

Sequence status 0

‘15‘14‘13‘12|11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘O|
IDET ] L ATN
REV SPD1
LCL SPD2
RDY2 COP
RDY1 ECO
MC EC1
FLT EC2
RUN EC3
Sequence status 1
‘15‘14‘13‘12|11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘O|
LLMT — L ULMT
ZSP DVER
ASW MBRK
EX FAN Doff-end
ALM BPF
AUXDV RDELAY
DCC INT FAN
ACC Always 0
Sequence status 2
‘15‘14‘13i12|11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘0|
PLC7 — L MPOLE
PLC6 Always 0
PLC5 Always 0
PLC4 Always 0
PLC3 Always 0
PLC2 Always 0
PLC1 Always 0
PLCO Always 0
Sequence status 3
‘15‘14‘13‘12|11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘0|
MPO8 ] L Always 0
MPQO7 Always 0
MPO6 Always 0
MPO5 Always 0
MPO4 Always 0
MPO3 Always 0
MPO2 Always 0
MPO1 Always 0
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¢ Function 03h (Read Holding Register)

Control mode | Details of function Start register ":':g:ls)z:r:f Unit Min. value | Max. value
V/f control | Frequency setting 0000h (32(-)83%12@) Folowing | 44000 | 440.00
C26-7 setting
Speed setting 0000h (32(_’8%’;@) 72000 | 72000
) 0002h o
M vector Torque setting 0002h (32-bit data) 0.1%/LSB -300.0 300.0
control . . 0002h
PM motor Torque bias 1 setting 0004h (32-bit data) 0.1%/LSB -300.0 300.0
control - —
Drive torque limiter 0002h o
reduction setting 0006h (32-bit data) 0.1%/LSB 0.0 100.0
Regenerative torque 0002h o
limiter reduction setting 0008h (32-bit data) 0.1%/.SB 0.0 100.0

Function : Each setting value is read.
This function carries out the same process as the FR command in the standard serial
transmission function.

Setting example:

Modbus command setting example

103 0002 0002 65CB

L CRC code

No. of registers

Start register

Function

Station No.

Command contents : Torque setting value is read.

Response

01 03 04 000003E8 FA8D (Successful example) 01 83 02 COF1 (Example of failure)

L CRCcode L CRCcode
Data

Exceptional response

Size (32bit) Function
Function Station No.
Station No.

Frequency command/speed command unit

The unit for the frequency command/speed command can be changed with the C26-7: frequency
(speed) unit setting. Refer to the 6-1: Parameter list or explanations.

The default setting is C26-7=0: 0.01Hz or 0.1 min™ (signed)
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Details of function Start register Number of registers
Latest fault history 0063h 0010h
Previous fault history 0073h 0010h
2nd to last fault history 0083h 0010h
Fault history buffer 3rd to last fault history 0093h 0010h
Latest minor fault history 00A3h 0010h
Previous minor fault history 00B3h 0010h
2nd to last minor fault history 00C3h 0010h
3rd to last minor fault history 00D3h 0010h

Function : One block of the fault history is read.
This function carries out the same process as the ER command in the standard serial
transmission function. Refer to the following section for the contents read out.

Setting example:

Modbus command setting example

CRC code

Number of registers

Start register

Function
Station No.

Command contents : Torque setting value is read.

Response

01 03 20 0000~0000 xxxx (Successful example)

1 83 02 COF1 (Example of failure)

:

L cRC code CRC code
Data Exceptional response
Size (32byte) Function
Function Station No.
Station No.

Refer to the following section for the data contents.

The data is configured of 32 bytes.
Each item is grouped in a 4-byte section. The details of the 4 bytes are shown below.
(The values in the following table are a setting example.)

00000203 | 0000040D | 000003E8 | 00000005F | 0000013A | 00000001 00000000 | 00000000
Primary fault| Secondary | Frequency Current DC voltage | Hardware thj):lnvglrag\'/\le Cumulative
details fault details |value at fault|value at fault at fault fault signal P time run time

0.01Hz/LSB | 0.1A/LSB 1V/LSB 2 hours/LSB | 2 hours/LSB

Refer to Appendix 3 Fault Codes for details on the primary fault and secondary fault.

The hardware fault signal displays the status of the DO05-1: ASIC error display bit as a 0 to FF

hexadecimal.
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¢ Function OFh (Force Multiple Coils)

Details of function Start register command Number of registers No. of bytes
Sequence command 0000h : Sequence command 1 0020h 0004h
(input) write 0020h : Sequence command 2 (Sequence data 32 bit)

Function : The sequence command is written.
This function carries out the same process as the CW command in the standard serial
transmission function.
A 4byte command can be written in one command.
Refer to section 6-12-4-o0. Serial transmission sequence command bit assignment table for
details on the bit assignment of the sequence command to be written in.

Setting example:

Modbus command setting example
1 OF 0000 0020 04 01234567 47C4

CRC code

Data (4byte)

Size

Number of registers

Start register

Function
Station No.
Command contents : The data contents are written to sequence command 1.

Response
01 OF 20 3003 (Successful example) 01 8F 02 C5F1 (Example of failure)
|_ CRC code |— CRC code
Size (32bit) Exceptional response
Function Function
Station No. Station No.

The correspondence of the written sequence command bit assignment is shown below.

Standard ial MODBUS .
(?A:/: N?;"a (Start register) Details of data
0000 — 0O0OOO 0123 4567
0001 — 0020 I—DATA1
DATA 2
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¢ Function 10h (Preset Multiple Registers)

Control Details of function St_art Num_ber of | Number Unit Max. value | Min. value
mode register registers of bytes
. 0002h
VI/f control | Frequency setting 0000h (32-bit data) 04h Following C26-7 -440.00 440.00
setting
Speed setting 0000h (32‘?&%&3) 04h 72000 | 72000
. 0002h o
Torque setting 0002h (32-bit data) 04h 0.1%/LSB -300.0 300.0
IM vector -
control | Torque bias 1 0004h 0002h 04h 0.1%/LSB -300.0 300.0
PM motor | S€tting (32-bit data)
control Drive torque limiter 0002h o
reduction setting 0006h (32-bit data) 04h 0.1%/LSB 0.0 100.0
Regenerative torque 0002h
limiter reduction 0008h (32-bit data) 04h 0.1%/LSB 0.0 100.0
setting

Function : A value is written into each setting.
This function carries out the same process as the FW command in the standard serial
transmission function.

Setting example:

Modbus command setting example
01 10 0000 0002 04 00001770 FDBB

I_ CRC code

Data (4byte)

Size

Number of registers

Start register

Function
Station No.

Command contents : The data value (60.00Hz) is written to the frequency setting.
Response

01 10 00000002 41C8 (Successful example) 01 90 02 CDC1 (Example of failure)

- CRC code |_ CRC code
Size (32bit) Exceptional response
Function Function
Station No. Station No.

Frequency command/speed command unit

The unit for the frequency command/speed command can be changed with the C26-7: frequency

(speed) unit setting. Refer to the 6-1: Parameter list or explanations.

The default setting is C26-7=0: 0.01Hz or 0.1 min”’ (signed)
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. . Start register | Number of | Number
Details of function : - -
designation registers of bytes
. 0003h The parameter No. and parameter
Parameter write 03Ebh (48 bit-data) 06h value are set in the data section.

Function : A value is written to the parameter.
This function carries out the same process as the DW command in the standard serial
transmission function.

Setting example:

Modbus command setting example
01 10 03EB 0003 06 A00000001388 8981

L CRC code
Data (4byte)

Size

Number of registers

Start registers

Function

Station No.

Command contents : The data value (560.00Hz) is written to parameter A00-0.
Response

01 10 O3EB 0003 FO78(Successful example) 190 0B ODC7 (Example of failure)

- CRC code |_ CRC code
Size (32bit) L ___ Exceptional response
Function Function
Station No. Station No.
Data setting:
A000 00001388
Parameter designation section Data designation section

Divide the parameter designation section as shown below and set the parameter No.

15 87 0
| | | | | | | | | | | | | Function Function code
~ A~ ~ A ~ Block-A parameter designation A
Function code Block No. Data No. Block-B parameter designation B
Block-C parameter designation C
Block-U parameter designation E

6—220



6. Control Functions and Parameter Settings

¢ Function 17h (Read/Write Multiple Registers)

Details of function Start register Number of registers | No. of bytes
0002h
Read parameter value 03ES9h (32-bit data) -
Read parameter No. 0001h
setting O3E7h (16-bit data) 02h

Function : The parameter contents are read.
This process carries out the same process as the DR command in the standard serial
transmission function.

Setting example:

Modbus command setting example

0117 03E9 0002 03E7 0001 02 B004 9F52
L CRC code

Parameter No.

Size

Number of registers

Start register

Number of registers

Start register

Function

Station No.

Command contents : The data value (560.00Hz) is written to parameter A00O-0.
Response

11

04 00001388 F471 (Successful example)

L CRC code

Parameter data

Size (32bit) Function
Function Station No.
Station No.

1 97 10 4FFC (Example of failure)

| CRCcode

Exceptional response

Divide the parameter designation section as shown below and set the parameter No.

15 87 0 - -
| | | | | | | | | | | | | Function Function code
> - v > . Block-A parameter des!gnatllon A
Function code Block No. Data No. Block-B parameter designation B
Block-C parameter designation C
Block-U parameter designation E
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Chapter 7

Options

7-1 Outline of options

The VT240S Series options include those shown below. This chapter will focus on the stand-alone
options and main circuit wiring devices.

Power
supply

Main circuit wiring device

1 MCCB or MC

S

ACL

l 7\ Fuse L
]O O g\O_HNV‘\__

Stand-alone option

DCL

I DB unit :“

e |

Noise filter I

[=—®
W 774

Built-in PCB option

Fig. 7-1 Option configurations

Table 7-1-a

Item

Type

Function

Main circuit wiring devices

(Refer to Table 7-1-b.)

No-fuse Select a device that Always install this device to protect the wiring of the inverter
breaker matches the inverter and peripheral devices.
(MCCB) or | rating.
fuse (Refer to Table 7-1-b.)

Refer to Chapter 9

when using a UL/cUL

compliant product.
Magnetic Select a device that Install this device to provide an operation interlock.
contactor matches the inverter When using the DB unit, always install this device to protect
(MC) rating. the DBR. (Refer to Fig. 2-3-a.)

Stand-alone options

ACL

V21-ACL-O0000
(Refer to Table 7-1-b.)

If the capacity of the inverter's power supply transformer
exceeds 10 times the inverter unit capacity, always install
this device to protect the inverter. (Balance with power
supply) This is also effective in improving the power factor of
the inverter input, in suppressing the current high harmonics
and extending the life of the main circuit's electrolytic
capacitor. The power factor will be approx. 0.9.

DCL

V21-DCL-O000O0
V24-DCL-O0000
(Refer to Table 7-1-b.)

Install this device to improve the power factor of the inverter
input.

This is also effective in creating a balance with the power
supply as the ACL. The power factor will be approx. 0.9.

Noise filter

3SUP-O00OOO-ER-6
(Refer to Table 7-1-b.)

This device suppresses the electromagnetic noise
generated by the inverter.

The electromagnetic noise is the radiation of
electromagnetic waves in the radio frequency bands and
that conveyed to the power supply wires. Mounting of this
device is recommended for creating a balance with the
peripheral devices of the inverter.

DB unit

V23-DBU-O0O
(Refer to Table 7-1-b.)

This is used when the motor is to be stopped with dynamic
braking.
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Table 7-1-a (continued)

Built-in PCB options (These are built-in type options mounted on the basic PCB of the inverter.)

Type Indication of
Item (Instruction Function Class rating
manual) nameplate
(Note 1)
Speed detection 1 V24-DN1 This is a speed detection PCB for the complimentary output
(complimentary (ST-3480) type encoder. I 1
compatible) Response frequency: Change between 60+10kHz and
20kHz.
Speed detection 2 V24-DN2 This is a speed detection PCB for the line driver output type
(line driver (ST-3481) encoder. I 2
compatible) Response frequency: 250kHz (signal: A, B, Z, S phase)
Speed detection 3 V24-DN3 This is a speed (pole position) detection PCB for the PM drive
(PM compatible) (ST-3482) control, and is compatible with the line driver output type
encoder. 1 3
Response frequency: 250kHz (signal: A, B, Z, U, V, W
phase)
Speed detection 4 V24-DN4 Speed detection PCB compatible with Heidenhain ERN1387. I 4
(Note 2) (ST-3483) 1Vp-p 2-phase, 2-set sine wave + Z-phase pulse
Speed detection 5 V24-DN5 Speed detection PCB compatible with line driver serial and
In development synchronous output. I 5
stages
Relay interface V24-RY0 This is used to expand the contact input/output points.
(ST-3477) Relay input : 4 points (PSI8 to 11) I N
1c contact output : 4 points (PS04 to 7)
Parallel interface V24-PI0 This is used to receive parallel settings from the PLC.
In development (ST-3475) Parallel data input : 16 bits
stages Data length : 16, 12, 8 bits selective 11 M
Format : Binary or BCD selective
Open collector output : 2 points (PSO4, 5)
Insulated AlI/AO V24-Al0 An insulated 4ch analog input, analog output is possible.
(Note 2) (ST-3479) Analog input : 16 bits (input range £10V)
In development Analog output : 12 bits (output range 10V) I S
stages
Profibus-DP V24-SLO This is used to make a connection with the network on the
interface (ST-3466) Profibus-DP communication protocol.
el , I H
Transmission speed : 12Mbps
No. of stations : 126 stations in one network
CC-Link interface V24-SL3 This is used to make a connection with the CC-Link network.
(ST-3472) Transmission speed : 156kbps, 625kbps, 2.5Mbps,
5Mbps, 10Mbps 111 K
(DIP switch settings can be made.)
No. of stations : 64 stations in one network
DeviceNet interface V24-SL.2 This is used to make a connection with the DeviceNet
In development (ST-3470) network.
stages Transmission speed : 125kbps, 250kbps, 500kbps 1 J
(DIP switch settings can be made.)
No. of stations : 64 stations in one network
CANopen interface V24-SL1 This is used to make a connection with the CANopen
In development (ST-3468) network.

stages

Transmission speed : 125kbps, 250kbps, 500kbps,
1Mbps
(DIP switch settings can be made.)

No. of stations : 128 stations in one network

1

(Note 1) "0" indicates that the optional PCB is not installed.
(Note 2) The speed detection 4 (V24-DN4) and insulated AlI/AO (V24-Al0O) cannot be used simultaneously.
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Table 7-1-b Main circuit wiring device ratings and stand-alone option types (Normal-duty)

Inverter Fuse/MCCB/MC —_ DB unit
type Rated current (A) ACL DCL Noise filter (Refer to 7-3)
(Note 2)
OP7L 15 V21-ACL-LA4T | V24-DCL-LA6 3SUP-HQ10-ER-6
1P5L 15 V21-ACL-LAST | V24-DCL-LA10 3SUP-HQ10-ER-6
2P2L 15 V21-ACL-LA12T | V24-DCL-LA15 3SUP-HQ20-ER-6
4POL 20 V21-ACL-LA18T | V24-DCL-LA22 3SUP-HQ20-ER-6 | The DB transistor
5P5L 30 V21-ACL-LA27 V24-DCL-LA32 3SUP-HQ30-ER-6 | is incorporated as
7P5L 40 V21-ACL-LA35 | V24-DCL-LA45 3SUP-HQ50-ER6 |2 Standard.
011L 60 V21-ACL-LA55 V24-DCL-LAGO 3SUP-HB75-ER-6
015L 80 V21-ACL-LA70 V24-DCL-LA80 3SUP-HB100-ER-6
018L 100 V21-ACL-LA70 V24-DCL-LA100 3SUP-HB100-ER-6
022L 125 V21-ACL-LA90 V24-DCL-LA120 3SUP-HK150-ER-6B | V23-DBU-L2
030L 150 V21-ACL-LA140 | V24-DCL-LA150 3SUP-HK150-ER-6B |, \» o)1 3
037L 200 V21-ACL-LA180 | V24-DCL-LA180 3SUP-HK200-ER-6B
045L 225 V21-ACL-LA200 | V24-DCL-LA220 3SUP-HK250-ER-6B
055L 300 V21-ACL-LA260 | V21-DCL-LA270 3SUP-HP500-ER-6 |\ /n oo 1 4
075L 400 V21-ACL-LA320 | V21-DCL-LA350 3SUP-HP500-ER-6
090L 500 V21-ACL-LA400 | V21-DCL-LA410 3SUP-HP500-ER-6
OP7H 15 V21-ACL-HA3T | V24-DCL-HA3 3SUP-HQ10-ER-6
1P5H 15 V21-ACL-HAAT | V24-DCL-HA5 3SUP-HQ10-ER-6
2P2H 15 V21-ACL-HABT | V24-DCL-HA8 3SUP-HQ10-ER-6
4POH 15 V21-ACL-HA10T | V24-DCL-HA12 3SUP-HQ20-ER-6 .
5P5H 20 V21-ACL-HA14T | V24-DCL-HA18 | 3SUP-HQ20-ER-6 ;hiﬁc':c)f’pgfa'lse'jt;’;
7P5H 25 V21-ACL-HA18T | V24-DCL-HA25 3SUP-HQ30-ER-6 |5 standard.
011H 30 V21-ACL-HA27 | V24-DCL-HA32 3SUP-HQ30-ER-6
015H 40 V21-ACL-HA35 | V24-DCL-HA40 3SUP-HQ50-ER-6
018H 50 V21-ACL-HA35 | V24-DCL-HA50 3SUP-HQ50-ER-6
022H 60 V21-ACL-HA45 | V24-DCL-HAB0 3SUP-HB75-ER-6
030H 80 V21-ACL-HA70 | V24-DCL-HA75 3SUP-HB100-ER-6 |, /» o1 143
037H 100 V21-ACL-HA90 | V24-DCL-HA90 3SUP-HB100-ER-6
045H 125 V21-ACL-HA90 | V24-DCL-HA110 | 3SUP-HK150-ER-6B
055H 150 V21-ACL-HA110 | V24-DCL-HA140 | 3SUP-HK150-ER-6B
075H 200 V21-ACL-HA150 | V21-DCL-HA180 | 3SUP-HK200-ER-6B
090H 225 V21-ACL-HA180 | V21-DCL-HA210 | 3SUP-HK250-ER-6B | s oo 1is
110H 300 V21-ACL-HA210 | V21-DCL-HA270 | 3SUP-HP500-ER-6
132H 350 V21-ACL-HA300 | V21-DCL-HA310 | 3SUP-HP500-ER-6
160H 400 V21-ACL-HA360 | V21-DCL-HA400 | 3SUP-HP500-ER-6
200H 500 V21-ACL-HA460 | V21-DCL-HA540 | 3SUP-HP500-ER-6
250H 600 V21-ACL-HA520 | V21-DCL-HA650 | 3SUP-HP700-ER-6
315H 800 V21-ACL-HAS80 | V21-DCL-HA740 | 3SUP-HPSO0-ERG 1y53 ppiypg
x 2 units x 2 units
400H 1000 V21-ACL-HA700 | V21-DCL-HAg70 | 3SUP-HPSO0-ER-6
x 2 units
475H 1200 V21-ACL-HA900 | V21-DCL-HA1200 | 3SUP-HPTO0-ERE |V23-DBU-HA
x 2 units x 3 units
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Table 7-1-b Main circuit wiring device ratings and stand-alone option types (Heavy-duty)

Inverter Fuse/MCCB/MC T DB unit

type Rated current (A) ACL DCL Noise filter (Refer to 7-3)
(Note 2)

OP7L 15 V21-ACL-LA4T | V24-DCL-LA6 3SUP-HQ10-ER-6

1P5L 15 V21-ACL-LA4T | V24-DCL-LA10 3SUP-HQ10-ER-6

2P2L 15 V21-ACL-LAST | V24-DCL-LA15 3SUP-HQ20-ER-6

4POL 20 V21-ACL-LA12T | V24-DCL-LA22 3SUP-HQ20-ER-6 | The DB transistor

5P5L 30 V21-ACL-LA18T | V24-DCL-LA32 3SUP-HQ30-ER-6  |is incorporated as

7P5L 35 V21-ACL-LA27 | V24-DCL-LA45 _ |3SUP-HQ50-ER6 |2 Standard.

011L 50 V21-ACL-LA35 V24-DCL-LAG0 3SUP-HB75-ER-6

015L 70 V21-ACL-LA55 V24-DCL-LA80 3SUP-HB100-ER-6

018L 90 V21-ACL-LA70 V24-DCL-LA100  |3SUP-HB100-ER-6

022L 125 V21-ACL-LA70 V24-DCL-LA120 | 3SUP-HK150-ER6B |, /0 0o |

030L 125 V21-ACL-LA90 V24-DCL-LA150 | 3SUP-HK150-ER-6B

037L 150 V21-ACL-LA140 | V24-DCL-LA180 | 3SUP-HK200-ER6B |\ /ps ooy | o

045L 200 V21-ACL-LA180 | V24-DCL-LA220 |3SUP-HK250-ER-6B

055L 225 V21-ACL-LA200 | V24-DCL-LA270  |3SUP-HP500-ER-6

075L 300 V21-ACL-LA260 | V21-DCL-LA350 |3SUP-HP500-ER-6 |V23-DBU-L4

090L 400 V21-ACL-LA320 | V21-DCL-LA410  |3SUP-HP500-ER-6

OP7H 15 V21-ACL-HA3T | V24-DCL-HA3 3SUP-HQ10-ER-6

1P5H 15 V21-ACL-HA3T | V24-DCL-HA5 3SUP-HQ10-ER-6

2P2H 15 V21-ACL-HA4T | V24-DCL-HAS8 3SUP-HQ10-ER-6

4POH 15 V21-ACL-HA6T | V24-DCL-HA12 3SUP-HQ20-ER-6 .

5P5H 15 V21-ACL-HA10T | V24-DCL-HA18 | 3SUP-HQ20-ER-6 Eﬁc':c’)'f’pgfa”é'jtg;

7P5H 20 V21-ACL-HA14T | V24-DCL-HA25 3SUP-HQ30-ER-6 |3 standard.

011H 25 V21-ACL-HA18T | V24-DCL-HA32 3SUP-HQ30-ER-6

015H 35 V21-ACL-HA27 | V24-DCL-HA40 3SUP-HQ50-ER-6

018H 50 V21-ACL-HA35 | V24-DCL-HA50 3SUP-HQ50-ER-6

022H 60 V21-ACL-HA35 | V24-DCL-HAG0 3SUP-HB75-ER-6

030H 70 V21-ACL-HA45 | V24-DCL-HAT75 3SUP-HB100-ER-6 | V23-DBU-H2

037H 80 V21-ACL-HA70 | V24-DCL-HA90 3SUP-HB100-ER-6

045H 100 V21-ACL-HA90 | V24-DCL-HA110 | 3SUP-HK150-ER-6B | V23-DBU-H3

055H 125 V21-ACL-HA90 | V24-DCL-HA140 |3SUP-HK150-ER-6B

075H 150 V21-ACL-HA110 | V24-DCL-HA180 |3SUP-HK200-ER-6B

090H 200 V21-ACL-HA150 | V21-DCL-HA210  |3SUP-HK250-ER-6B

110H 225 V21-ACL-HA180 | V21-DCL-HA270 | 3SUP-HP500-ER6 |\ /ps o) 11a

132H 300 V21-ACL-HA210 | V21-DCL-HA310 |3SUP-HP500-ER-6

160H 350 V21-ACL-HA300 | V21-DCL-HA400 |3SUP-HP500-ER-6

200H 400 V21-ACL-HA360 | V21-DCL-HA540 |3SUP-HP500-ER-6

250H 500 V21-ACL-HA460 | V21-DCL-HA650 |3SUP-HP700-ER-6

315H 700 V21-ACL-HA520 | V21-DCL-HA740 3SUP'HP500;EzRLﬁitS

400H 800 V21-ACL-HA580 | V21-DCL-HA970 3SUP'HP5OOX"52RL;§”S V23'DBU":42 units

475H 1000 V21-ACL-HA700 | V21-DCL-HA1200 3SUP'HP7OOX'E2RL;§”S

(Note 1) Device selection conditions

 The input current is calculated as follows: | = (IMKW)/mIM/mMINV/COSg/voltage/+3

 The N\ (motor efficiency) is 0.85 for 11kW or less, 0.9 for 15kW or more.

+ The My (inverter efficiency) is 0.95.

* COSg is 0.5 to 0.6 at the input power factor. When using ACL or DCL, recalculate as 0.9.

» The power supply voltage is 200V/380V. (If the power supply voltage differs, recalculate and select.)
(Note 2) When complying with UL/cUL, use a UL certified fuse or UL certified no-fuse breaker (MCCB) as indicated in

section 9-1.
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7-2 Built-in PCB option

This is a built-in type option mounted on the VT240S control PCB.

One type can be selected from option I, option II and option III. Up to three types of PCB options can be
mounted at once.

These PCB options are connected to the connector on the VT240S control PCB, and can be easily
mounted even after purchasing the VT240S.

Refer to each instruction manual for details on the PCB options.
* A dedicated PCB mounting jig is required when mounting the PCB option Il and Il at the same time.

7-2-1 Option classes
(1) Option1
This is the PCB option for speed detection 1 to 4. The mounting position 1 is fixed.

(2) Option II
This is the PCB option for the Insulated Al/AO interface, etc. The mounting position is position 1I.

(3) Option III
This is the PCB option for the relay interface,Serial communication etc. The mounting position is
position I1I.
(Position 11T is PCB mounted on the PCB option at position 11.)
Refer to Table 7-1-a for the detailed option classes.

.f Option IIT

\\) (position III)

Option 1T
(position

Option I

(position 1)
Control PCB cover

Built-in PCB option mounting drawing
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Notes for moving Operation panel folder

Do not raise the operation panel folder with an
angle of larger than 70°, so that the folder should
not be fallen off.

If the operation panel folder should be taken off,
push the hinges of the folder lightly and insert them
into the original positions.

About 70°

Operation
panel
folder
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7-3 Dynamic braking (DB) option
The VT240S has a dynamic braking option.

Note) When Unit built-in DBR is used, set the DBR overload protection parameter (C22-4) to less than
the actual used %ED (Max. 10.0). When the external DB unit is used, set C22-4 to 0.0.

7-3-1 Built-in DB circuit 018L/022H and smaller

The DB transistor is built in as a standard for the 018L/022H and smaller capacities.

For the 011L/015H and smaller capacities, the DB resistor (DBR) can be built in as an option.

When using the DB, use at 10%ED or less as shown in Fig. 7-3-1-a.

When using the dynamic braking option, set the Regenerative current limit (B18-1) and the DB option
selection (C31-0[f0) ).

A t1 t2

N

T = 10min
t=t1+t2+ ---tn < 1min
t1, t2, --'tn < 10sec

T
)

1

-
Fig. 7-3-1-a

(1) Unit built-in DBR

The specification of DBR built into the unit is shown in Table 7-3-1-a. If these resistors are applied,
use within t(sec) shown in Table 7-3-1-a.

Table 7-3-1-a  Unit built-in DBR

Inverter | Resistance | Built-in
type capacity DBR Motor Braking Motor Braking (sec)
VT240S-00 (W) Q) capacity torque capacity torque (Note 1)
(kW) (%) (kW) (%)
OP7L 120 220 0.4 200 0.75 110 30
1P5L 120 220 0.75 110 1.5 55 30
2P2L 120 220 1.5 55 22 35 30
4POL 120 180 2.2 45 4.0 25 20
5P5L 120 110 4.0 40 5.5 30 10
7P5L 120 91 55 35 7.5 25 10
011L 120 91 7.5 25 11 15 10
OP7H 120 430 0.4 340 0.75 220 10
1P5H 120 430 0.75 220 1.5 130 10
2P2H 120 430 1.5 130 22 75 10
4POH 120 430 2.2 75 4.0 40 10
5P5H 120 430 4.0 40 5.5 30 10
7P5H 120 430 5.5 30 7.5 20 10
011H 120 430 7.5 20 11 15 10
015H 120 430 11 15 15 10 10

(Note 1) Set C22-4 to [t/ 600sec] x 100%.
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(2) External DB resistor

If the braking torque is insufficient with the above built-in resistor, provide an external DB resistor
with a circuit as shown in Fig. 7-3-1-b. When using an external DB resistor, remove the built-in DB
resistor. The resistance value and usable minimum resistance value to obtain a 100% braking torque
is shown in Table 7-3-1-b.

When using the external DB resistor, use of a burning prevention circuit, including the thermal relay
(76D) shown in Fig. 7-3-1-b. is recommended.

External DB resistor

MC control
sequence circuit
| mMcg| ol oN
v OFF
Z!S 77 DBR Transistor V
| W 76D
©) THRY
| &9

Fig. 7-3-1-b DBR circuit

Table 7-3-1-b External DBR

Inverter | Min. resistance %
type value Motor 100% braking Motor 100% braking
VT240S-0 Q) capacity resistance value | capacity resistance value

(kW) () (kW) ()

0P7L 40 0.4 460 0.75 240

1P5L 40 0.75 240 1.5 120

2P2L 40 1.5 120 2.2 84

4P0OL 18 2.2 84 3.7 46

5P5L 18 4.0 46 5.5 33

7P5L 13 5.5 33 7.5 24

011L 8 7.5 24 11 16

015L 7 11 16 15 12

018L 6 15 12 18 10

OP7H 100 0.4 1850 0.75 980

1P5H 100 0.75 980 1.5 490

2P2H 100 1.5 490 2.2 330

4POH 100 2.2 330 3.7 180

5P5H 70 4.0 180 5.5 130

7P5H 50 5.5 130 7.5 98

011H 50 7.5 98 11 67

015H 30 11 67 15 49

018H 20 15 49 18 41

022H 20 18 41 22 33
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7-3-2 External DB unit 022L/030H and higher

Use an external DB unit when carrying out dynamic braking with the 022L/030H and larger unit.
Applicable DB unit ,the resistance value and usable minimum resistance value to obtain a 100%
braking torque is shown in Table 7-3-2.

Connect the DB unit as shown in Fig. 7-3-2. When carrying out dynamic braking with one DB unit,
use at 10%ED or less as shown in Fig. 7-3-1-a. If the braking torque is insufficient with one unit,
connect a DB unit in parallel.

DB unit No. 1 DB unit No. 2
MC control (V23-DBU-000) 7=, (V23-DBU-O0)
sequence circuit Q)
DB resistor [ | DB, i
resistor L i B i
Mco| olon L
p ok I
poil+ IL-
R .@. ...............
Lo i
) 1
Z /
(]

Fig. 7-3-2 DB unit connection
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Table 7-3-2 External DB unit

Heavy-duty Normal-duty

Inverter Min. bmg.% Mot Min. b1 03.%
type Moto_r . resistance raxing otor . resistance raxing
VvT240s-00| capacity | DB unit type resistance | capacity | DB unit type resistance
(kW) value value (kW) value value
(¢)] Q) (@) Q)
022L 18 \V23-DBU-L2 5.7 9.3 22 \/23-DBU-L2 5.7 7.8
030L 22 7.8 30 V23-DBU-L3 4.8 5.7
037L 30 V23-DBU-L3 3.8 5.7 37 ' 47
045L 37 ' 47 45 3.8
055L 45 3.8 55 3.1
075L 55 V23-DBU-L4 15 3.1 75 V23-DBU-L4 15 2.3
090L 75 2.3 90 1.9
030H 22 V23-DBU-H2 23 31.4 30 23.0
V23-DBU-H3 15
037H 30 V23-DBU-H3 15 23.0 37 18.6
045H 37 18.6 45 15.3
055H 45 15.3 55 12.5
075H 55 12.5 75 9.2
090H 75 9.2 90 7.7
110H 9 | \/53 DBU-H4 7.7 110 | V23 PBU-M 6.3
132H 110 6.3 132 5.2
160H 132 5.2 160 3.3 43
200H 160 3.3 43 200 3.4
250H 200 3.4 250 5.6 x 2 sets
V23-DBU-H4
315H 250 5.6 x 2 sets 315 3 ¥ 2Uunits 4.4 x 2 sets
400H 315 V23-DBU-H4 4.4 x 2 sets 400 3.4 x 2 sets
2 units DBU-
475H 400 e un 3.4 x 2 sets 475 V23 ':X)E;Uuzfs 4.5 x 3 sets

(1) Set the following parameters when using external DB unit.
C31-0 1] = 2 : With DB
B18-1 =100% : Regenerative current limit
B22-5 =100% : Regenerative current limit (Auxiliary drive0)
B26-5 =100% : Regenerative current limit (Auxiliary drive1)
B2A-5 =100% : Regenerative current limit (Auxiliary drive2)
B2E-5 =100% : Regenerative current limit (Auxiliary drive3)

(2) Obtain the power generation capacity and DBR resistance value with the following expressions.

Regenerative torque
Motor rated torque

Power generation capacity (kW) = x 0.85x Motor capacity (kW)

K
Power generation capacity

DBR resistance value =

Note that for the 200V Series, K = 148.2
For the 400V Series, K =593
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7-4 ACL and DCL

Select the ACL and DCL according to the Table 7-1-b inverter type. Refer to Table 7-4-a, Table 7-4-b and
Table 7-4-c for the outline dimension. The ACL is equivalent to a 3% impedance of the inverter capacity.

- ,m\ IL
N terminal 4} 4} ¢ N '—'—lL‘HHHHH'J
/ o[V [[Ew ‘&:

QAN L
000G 3
— 1S -
_— - w
g X1 Y4p] zfp @15
| = : ' _ i 7
Ll | ¢ < N il
(& E K3 -
B max L_C__J B max ‘ c
A E_| D A E D
4-gG installation hole \ 4-¢G installation hole I
(1 )
Fig. 7-4-a Outline of ACL
Table 7-4-a Outline dimensions of ACL (Outline : Fig. 7-4-a)
INV type Dimensions (mm) Weight | Shape
VT240S-0 A B c D E F G I J N (kg) class
OP7L 170 | 100 70 85 2 150 8 - - M4 4
1P5L 170 | 100 70 85 2 160 8 - - M4 4 )
2P2L 170 | 100 70 85 2 165 8 - — M4 5
4P0OL 170 | 100 70 85 2 175 8 — — M4 5
5P5L 170 | 100 70 85 50 [ 130 8 35 60 5.3 6
7P5L 170 | 100 | 70 | 85 | 50 | 130 8 35 60 | 6.4 6 (2)
011L 190 | 100 75 | 105 60 | 155 8 40 70 6.4 10
015L 190 | 100 75 | 105 80 | 180 8 40 80 6.4 11
018L 190 | 100 75 | 105 80 [ 180 8 40 80 6.4 1
022L 220 | 150 90 | 115 80 [ 180 8 50 80 8.4 13
030L 220 | 150 90 | 115 80 | 210 8 50 100 | 10.5 18
037L 270 | 200 | 110 | 150 80 | 240 1 50 100 | 10.5 25
045L 270 | 200 | 110 | 150 | 100 | 260 11 50 110 [ 10.5 28
055L 270 | 200 | 110 | 150 | 100 | 270 1 50 120 | 10.5 30
075L 300 | 200 | 140 | 180 | 120 | 290 1 60 120 13 45
090L 300 | 200 | 140 | 180 | 120 | 300 1 60 120 13 46
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Table 7-4-a (continued)

Outline dimensions of ACL (Outline : Fig. 7-4-a)

INV type Dimensions (mm) Weight | Shape
vT2408-0 | A | B [ D E F G [ J N (kg) | class
OP7H 170 | 100 70 85 2 150 8 - - M4 4
1P5H 170 | 100 70 85 2 155 8 - - M4 4
2P2H 170 | 100 70 85 2 165 8 - - M4 4 (1)
4P0OH 170 | 100 75 95 2 170 8 - - M4 6
5P5H 170 | 100 75 95 2 175 8 - - M4 6
7P5H 170 | 100 75 95 2 190 8 - - M4 6
011H 190 | 100 75 | 105 50 | 160 8 40 75 5.3 9
015H 190 | 100 75 | 105 50 | 160 8 40 70 6.4 9
018H 190 | 100 75 | 105 50 | 160 8 40 70 6.4 9
022H 220 | 150 90 | 115 50 | 160 8 50 75 6.4 13
030H 220 | 150 90 | 115 80 | 185 8 50 90 6.4 16
037H 270 | 200 | 110 | 150 80 | 240 11 50 95 8.4 25
045H 270 | 200 | 110 | 150 80 | 240 11 50 95 8.4 25
055H 270 | 200 | 110 | 150 80 | 240 11 50 95 8.4 27 @)
075H 300 [ 200 | 140 | 180 80 | 260 11 60 95 [ 10.5 43
090H 300 | 200 | 140 | 180 80 | 280 11 65 105 | 10.5 45
110H 330 [ 200 | 140 | 180 | 110 | 270 11 65 100 | 10.5 50
132H 350 | 240 | 160 | 210 | 120 | 310 15 65 110 13 65
160H 350 [ 240 | 160 | 210 | 150 | 320 15 65 120 13 70
200H 370 | 280 | 160 | 210 | 150 | 370 15 70 170 13 100
250H 370 [ 280 | 160 | 210 | 150 | 390 15 70 190 13 100
315H 370 | 280 | 160 | 210 | 150 | 410 15 70 210 17 110
L L l 6 x 4 - @ 14 terminal hole | Max E
o |75| 40 rh_ﬁi___ﬂ
A ] R 3
o 4 4{____"‘ "'___4? + '
o [+ [ - -ﬁﬁ
== ;
TT 'T' : ' T rT !—l
L4 (L |
£ T it
I
, , L))
+ + _ S
20 | | B _4 20 200
\\\ A G
\ 4- @ 15installation hole
Fig. 7-4-b Outline of ACL
Table 7-4-b Outline dimensions of ACL (Outline : Fig. 7-4-b)
INV type Dimensions (mm) Weight
VI240s-0 | A | B | L |H|h|C|D|E|F |G I (kg)
400H 500 [ 350 | 150 | 410 | 450 | 20 75 | 440 | 300 | 262 | 51 165
475H 500 | 350 | 150 | 430 | 460 | 20 75 | 440 | 300 | 262 | 51 170
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Fig. 7-4-c Outline of DCL
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Table 7-4-c  Outline dimensions of DCL: Small to medium size capacities (Outline: Fig. 7-4-c)

INV type Dimensions (mm) Weight | Shape
VT240S-00 A B c D E F G H I J h (kg) class
0P7L 104 [130| 70 | 38 | 85| 50 | 20 | 70 |105| — | - 1.1
1P5L 109 [135| 75 | 43 | 90 | 55 | 20 | 70 |108| — | - 1.2
2P2L 99 |135| 65 | 40 [ 80 | 55 | 20 | 80 [108| - | — 1.2
4POL 119 |135( 80 | 40 |100| 55 | 20 | 90 |108| - | - 15 )
5P5L 112 (145| 73 | 50 | 93 | 65 | 20 | 90 |113| - | - 1.9
7P5L 119 [150| 80 | 53 |100| 70 | 20 | 100 |115| — | - 2.1
011L 129 |152| 85 | 51 |110| 72 | 20 | 124 |116| - | - 2.6
015L 129 [162| 85 | 66 |110| 82 | 20 | 104 |121| - | - 33
018L 149 [155| 95 | 63 |[130| 75 | 20 | 120 | 118|100 [ 100 | 4.3
022L 159 (155|100 | 63 |140| 85 | 20 | 130 | 118|105 | 110| 5.1
030L 159 (165|100 | 73 |140| 85 | 20 | 130 | 123|105 | 110| 6.1 (3)
037L 154 |180| 95 | 85 | 135|100 | 20 | 140 | 130|100 | 110| 7.2
045L 154 [190| 95 | 95 | 135|110 | 20 | 140 | 135|100 [ 110 | 8.1

Table 7-4-c  Outline dimensions of DCL (Outline: Fig. 7-4-c)

INV type Dimensions (mm) Weight | Shape
VT240S-0 A B c D E F G H I J h (kg) class
OP7H 104 [130| 70 | 38 | 85| 50 | 20 | 70 |105| — | - 1.0
1P5H 109 [135| 75 | 43 | 90 | 55 | 20 | 70 |108| - | - 1.2
2P2H 119 [135| 80 | 40 |100| 55 | 20 | 90 |108| — | - 1.4
4POH 112 (145| 73 | 50 | 93 | 65 | 20 | 90 |113| - | - 1.8
5P5H 119 [150| 80 | 53 |100| 70 | 20 | 100 |115| — | - 2.1 )
7P5H 129 [152| 85 | 51 |110| 72 | 20 | 124 |116| - | - 2.6
011H 129 [162| 85 | 66 |110| 82 | 20 | 104 |121| - | - 3.2
015H 119 (168| 75 | 69 |100| 88 | 20 | 116 |124| - | - 33
018H 124 |175| 75 | 73 |105| 95 | 20 | 140 |128| - | - 3.9
022H 124 [175| 75 | 73 |105| 95 | 20 | 140 |128| - | - 4.0
030H 149 [165| 95 | 68 |130| 85 | 20 | 140 | 123|100 | 120 | 5.1
037H 149 [170| 95 | 70 |130| 90 | 20 | 150 | 125|100 [ 120 ] 5.4 @)
045H 159 (175|100 | 78 |140| 95 | 20 | 150 | 128|120 [ 120 ] 6.8
055H 159 (195|100 | 98 |140|115| 20 | 150 | 138|120 [ 120 ] 8.8
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Table 7-4-c Outline dimensions of DCL : Large capacity (Outline: Fig. 7-4-c)

INV type Dimensions (mm) Weight | Shape
VT240S-00 A B c D E F G H I J N (kg) class
055L 75 |1 140 [ 307 | 55 | 120 | — | 120 | M12 | 254 7 - 15 (4)
075L 120 | 140 [ 303 (100 | 120 | — | 135 | M12 (240 7 - 21 (5)
090L 120|140 [ 321 (100 120 | — | 150 |M12|256| 7 - 25
Table 7-4-c Outline dimensions of DCL : Large capacity : Fig. 7-4-c)
INV type Dimensions (mm) Weight | Shape
VT240S-0 A B c D E F G H I J N (kg) class
075H 120 | 140 [ 281 (100 | 120 | — | 120 | M10 [ 228 7 - 18
090H 120|140 [ 299 (100 | 120 | — | 120 | M10 | 246 7 - 23 5)
110H 120 | 140 | 289 [100| 120 | — | 120 [ M12| 236 7 - 23
132H 120|140 [ 333 (100 | 120 | — | 135 | M12 (270 7 - 23
160H 225(225 216 | 195 195 | 34 | 120 [M12| — 10 | M8 25
200H 2501250 (2151210 210 | 34 | 120 | M16| - 10 | M8 28 ®)
250H 275|275 (201 1235|235 | 34 | 120 |M16| - 10 | M8 32
315H 275( 275 | 236 | 235 235 | 34 | 120 [M16 | — 10 | M8 35
Table 7-4-c Outline dimensions of DCL: Large capacity (Outline: Fig. 7-4-c)
INV type Dimensions (mm) Weight Shape
VT240S-0 A B C D E F (kg) class
400H 300 300 261 260 260 34 50 (7)
475H 300 300 282 260 260 34 60 (8)
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7-5 EMI filter
An EMI filter is prepared for the VT240S. Select the NF from Table 7-1-b according to inverter type.

7-5-1 030H and smaller, 5P5L and smaller
The EMI filter can be built into the unit as an option. The leakage current is 60mA or less at 480V/50Hz,
and 70mA or less at 240V/50Hz.

The inverter will comply with the European EMC Standards (EN61800-3 First Environment Category C2)
when the EMI filter is built in.

Note) 7P5H and higher and 4POL and higher are compatible with the EMC Standards (EN61800-3
Second Environment Category C3).

Note) The leakage current is based on the assumption that one wire is disconnected in a 3-phase
circuit.

Note) Make sure that the motor wire length is 10m or less. A standalone EMI filter should be connected
if the distance exceeds 10m.

To provide measures against conductive noise, use a built-in and standalone EMI filter. The inverter will
comply with the EMC Standards (EN61800-3 First Environment Category C1) when a built-in and
standalone filter are used.

7-5-2 037H and higher, 7P5L and higher

To provide measures against noise for the 037H and higher or 7P5L and higher unit, use a standalone
EMI filter. Refer to Table 7-1-b for details. The inverter will comply with the EMC Standards (EN61800-3
Second Environment Category C3) when a standalone EMI filter is used.
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Chapter 8 Maintenance and Inspection

@ DANGER

+ Always wait at least 20 minutes after turning the input power OFF before starting inspections.
Wait at least 20 minutes after turning the input power OFF before starting work. Make sure that the
displays on the operation panel have gone out before removing the front cover.
Remove the front cover, and confirm that the "CHARGE" LED in the unit has gone out. Also check
that the voltage between L+1 or L+2 and L- is 15V or less before starting the inspections.
Failure to observe this could lead to electric shocks.
+ Maintenance, inspections and part replacement must be done by a designated person.
(Remove all metal accessories such as watches, bracelets, etc., before starting the work.)
(Always use an insulation measure tool.)
Failure to observe this could lead to electric shocks and injuries.
« Always turn the power OFF before inspecting the motor or machine. A potential is applied on the motor
terminal even when the motor is stopped.
Failure to do so could lead to electric shocks and injuries.
+ Do not use parts other than those designated for the replacement parts.
Contact your inverter dealer for replacement parts.
Failure to observe this could lead to fires.

/\ CAuTION

* Vacuum the inverter with a vacuum cleaner to clean it. Do not use water or organic solvents.
Failure to observe this could lead to fires or damage.

8-1 Inspection items

The inspection must be carried out periodically. Determine the cycle according to the installation
environment and working frequency of the VT240S. If there are any abnormalities, the cause must be
inspected immediately and countermeasures taken.

(1) Daily inspections
Table 8-1-a

Inspection item Inspection details and work

Confirm that the ambient temperature is —10 to 50°C, and that the humidity
is 95% or less with no dew condensation.

Temperature/humidity

Oil mist, dust and
corrosive gas

Abnormal noise and Confirm that there is no abnormal noise or vibration from the installation site
vibration or VT240S.

Confirm that there is no oil mist, dust or corrosive gas, etc., in the VT240S.

Confirm that the input voltage and frequency are within the specifications
range.

Confirm that the cooling fan rotates normally and that no lint, etc. is stuck on
it.
Indicator Confirm that all lamps on the operation panel light properly.

Input power source

Cooling fan
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(2) Periodic inspections

Table 8-1-b

Inspection item Inspection details and work

VT240S appearance

Check the state of dirt and dust on the vent or heatsink, and clean if
necessary.

\VVT240S interior

Check the state of dirt and dust on the PCB and inside the equipment, and
clean if necessary.

Terminal block Tighten the terminal block screws if loose.

Cooling fan Replace the fan every three years.

Electrolytic capacitor (When the average annual temperature of the panel in which the VT240S is

Confirm that there is no liquid leaking or sheath discoloration.
Please exchange electrolytic capacitors of a main circuit for about five years.

stored is 25°C or less. Please consult our company when it is used in the
environment for the average temperature to exceed 25°C during year. )

Insulation test a megger test on the VT240S when possible. If unavoidable, follow (Note

An insulation test has been completed at the factory, so avoid performing

1). Contact Meidensha when a pressure test is required.

Encoder The bearings are durable parts. This is approx. 10,000 hours at 6000rpm,

Confirm that there is no looseness or play in the bearings or couplings.

and approx. 30,000 hours at 3000rpm.They must be replaced periodically.

(Note 1)

Use the following procedures when an insulation test must be carried out. Pay special care as
an incorrect test could damage the product.

* Megger test of main circuit

1)

Turn OFF the power to all circuits connected to the VT240S, and confirm that the operation
panel display has turned OFF. Then, remove the front cover.

Confirm that the "CHARGE" LED on the PCB has gone out, and that the voltage between L+1,
L+2 and L- (if unit capacity does not have L-, negative pole of main circuit electrolytic capacitor)
is completely discharged.

Short-circuit the main circuit terminals in a batch as shown in Fig. 8-1. If the unit capacity does
not have an L- terminal, add the main circuit electrolytic capacitor negative pole to the batch
short-circuit.

If the test voltage could be applied on the control circuit, disconnect the control terminal block
wiring.

Carry out the megger test at 500VDC. Connect the + pole of the megger tester to where the
main circuit is short-circuited in a batch, and connect the - pole to the ground (grounding
terminal), so that the test voltage is not applied on the other circuits.

When the VT240S isolated, the state is normally if the megger measurement results are 1MQ
or more.
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VT240S main circuit terminals

\ Short-circuit in a

batch

* Terminals L- and B may not be provided depending
on the capacity.

500VDC megger

Fig. 8-1 Main circuit megger test

* Testing the control circuit's insulation

Test the control circuit's insulation with the tester's high-resistance range. Never perform a megger

test or pressure test.

1) Turn OFF the power to all circuits connected to the VT240S, and confirm that the operation
panel display has turned OFF. Then, remove the front cover. Confirm that the "CHARGE" LED
on the PCB has gone out, and that the voltage between L+1, L+2 and L- is completely
discharged.

2) Disconnect all wires connected to the control circuit terminal.

3) Measure the resistance between the control circuit terminal and ground. The insulation is
normal if the resistance is 1MQ or more.

(3) Inspection of spare parts, etc.

The inspections shown in Table 8-1-b must be performed even for parts which are not powered for a
long time, such as spare parts. The characteristics of the large capacity electrolytic capacitor, used in
the main circuit, will drop if the capacitor is not energized for a long time. Turn the power ON for
approx. five hours once every six months. Also check the operation of the VT240S at this time. If the
inverter has not been energized for a long time, do not connect it directly to a commercial power
supply. Instead, energize it by using a Slidac, etc., to gradually increase the input voltage and
confirm that there is no abnormality.
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8-2 Measuring devices

As the voltage and current on the input and output sides include high harmonics, the measured value will
differ according to the measuring device. When measuring with a device for commercial frequencies,
measure with the following circuits and noted measuring devices.

Use of a digital power meter is recommended for performing a highly accurate measurement.

AV/\ /AV/\
y j oy @ Wy
é @ A /\ @ 1 A /\
=) \'4 % 7V IM
) ¢l |fw—®
. AA [ AN
(8s)

6!

05—

: Moving iron type voltmeter ($)

: Rectifying voltmeter ($H

: Electrodynamometer type power meter (E!)

0000
@@

: Moving iron type ammeter (£)

Fig. 8-2 Measurement circuit example
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8-3 Protective functions

The VT240S has the protective functions shown in Table 8-3.

Table 8-3 Protective function

Name

Function

Overcurrent trip
(OC)

The output is cut off and the inverter stops if the instantaneous value of the
output current exceeds the preset value.

Overvoltage trip
(QV)

The output is cut off and the inverter stops if the instantaneous value of the
DC voltage in the main circuit exceeds the preset value.

Undervoltage trip
(V)

The output is cut off and the inverter stops if the DC voltage drops to approx.
65% or less due to a power failure or voltage drop during operation.

Overcurrent limit

If an overload occurs, the output frequency is automatically adjusted so that
the output current is less than the overcurrent limit (125% as a standard) set
with B18-0.

Overvoltage limit

If the output frequency is reduced suddenly, the DC voltage will rise in the
main circuit due to the regenerative power. The output frequency will be
automatically adjusted to prevent the DC voltage in the main circuit from
exceeding the preset value.

Overload trip
(OL)

The output will be cut off and the inverter will stop if the overload
characteristics set with C22-0, 1, 2 and 3 are exceeded.

The setting (120% for 1 min. as a standard) can be changed according to the
characteristics of the motor. In addition to the above setting, 120% for one
minute (standard) or 150% for one minute can be selected with the unit
overload mode selection (C30-0).

Overheat
(UOH)

An increase in the heat sink temperature is detected with the thermistor and
thermostat. When the temperature exceeds the preset value, the output is cut
off and the inverter is stopped.

Self-diagnosis

The built-in CPU, peripheral circuits and data are tested and monitored for

(10, dER, CPU) abnormalities.

Grounding trip The output will be cut off and the inverter will stop if a ground fault is

(GRD) detected.

Power module fault |The operation of the main circuit power module protection function is

(PM) detected, and the inverter will stop if a fault is detected.

Phase failure A phase failure in the main circuit input/output is detected, the output is shut
(PHL) off, and the operation is stopped.
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8-4 Troubleshooting with fault display

The countermeasures for when the inverter stops with a fault displayed are shown in Table 8-4.

Table 8-4 Troubleshooting

Display symbol

Name

Causes and countermeasures

[} [
O O )

EMS.

Emergency stop

1.

2.

The sequence input EMS has been activated.
Check the signal wiring.

This fault occurs when C00-4 is set to 2.

(M
oo

-

PM-n

Power module

Indicates that the short circuit protection circuit activated.

The power module in the main circuit may be broken.
Replace if there is any abnormality.

A short circuit in the load may have occurred

The power module may have malfunctioned due to noise.

Improve the installation environment in respect to noise,

such as the grounding method or wiring distance.

Refer to the following for sub-code n.

Sub-code: n
1: Stopped 2: In constant speed operation

3: Accelerating 4: Decelerating  5: Braking

6: In ACR 7: In excitation

9: In automatic tuning.

-
L
-
[}
-

0OC-1

Overcurrent
during stop

The power module in the main circuit may be broken.
Replace if there is any abnormality.

The power module may have malfunctioned due to noise.
Improve the installation environment in respect to noise,
such as the grounding method or wiring distance.

Overcurrent
during constant
speed operation

A sudden change in the load or short circuit may have
occurred.

Reduce the load fluctuation.

The power voltage may have dropped.

The inverter may be running in an unstable range.

Set the frequency jump (B05-0 to 5), or adjust the torque
stabilizing gain (B18-2). The state may also be improved
by changing the carrier frequency (B01-7). (Note 1)

The speed loss prevention control may not match the
load.

Halve the speed loss prevention gain B18-5, and double
the time constant B18-6. If the state is improved, finely
adjust.

The power module may have malfunctioned due to noise.
Improve the installation environment in respect to noise,
such as the grounding method or wiring distance.

(Note 1) Refer to the Appendix Table output Current Derating when changing the carrier frequency.
Pay special attention to the state such as motor heating.
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Display symbol Name Causes and countermeasures

1. Increase the acceleration time setting (A01-0).

2. The speed or frequency setting may have increased
suddenly before the flux was established. Adjust (A01-0).
When using V/F control, this state may be avoided by using
the external brake control (B46). When using vector control,
executing pre-excitation may be effective. However, sufficient
timing with the mechanical brakes must be provided if the
load could drop, etc.

SO 20 Overcurrent 3. Reduce the torque boost voltage (A02-2).
UL O during 4. An excess GD?, short circuit or rapid fluctuation of the load
acceleration may have occurred.
0C-3 5. An overcurrent may have been detected when passing

through an unstable area.
Set the frequency jump (B05-0 to 5), or adjust the torque
stabilizing gain (B18-2). The state may also be improved by
changing the carrier frequency (B01-7). (Note 1)

6. The speed loss prevention control may not match the load.
Halve the speed loss prevention gain B18-5, and double the
time constant B18-6. If the state is improved, finely adjust.

1. Increase the deceleration time setting (A01-1).
2. A short circuit or rapid fluctuation of the load may have

occurred.
3. An overcurrent may have been detected when passing
=00 Overcurrent through an unstable area.
D during Set the frequency jump (B05-0 to 5), or adjust the torque
deceleration stabilizing gain (B18-2). The state may also be improved by
OC-4 changing the carrier frequency (B01-7). (Note 1)

4. The speed loss prevention control may not match the load.
Halve the speed loss prevention gain B18-5, and double the
time constant B18-6. If the state is improved, finely adjust.

-ror 1. Reduce the brake voltage setting (A03-0).
oL 03 [Quercurent 2. A short circuit id fluctuation of the load h
during braking . short circuit or rapid fluctuation of the load may have
occurred.
0C-5
ANINNN 0
oL o0 vercurrent
during ACR
0OC-6 - . .
1. A short circuit or rapid fluctuation of the load may have
occurred.
SO on Overcurrent
UL R ! during
pre-excitation
0oC-7
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Display symbol Name Causes and countermeasures
1. Increase the acceleration time setting (A01-0).
SO0 Overcurrent 2. Increase the deceleration time setting (A01-1).
L ! during automatic |3. A short circuit or rapid fluctuation of the load may have

tuning

occurred.

0C-9 4. Adjust the torque stabilizing gain (B18-2).
1. The power supply voltage may have risen.
- - ) Reduce the voltage to within the specified range.
0 - |Overvoltage 2. A surge voltage may be superimposed on the power
during stop supply.
OV-1 Check the power system.
1. The power supply voltage may have risen.
a000 Overvoltage Reduce the voltage to within the specified range.
U during constant |2 The rotation speed or load may have fluctuated.
speed operation |3. The overcurrent limit may have functioned because of a
OV-2 sudden change in the load, etc.
Refer to OC-2 and 3 above.
DO00 Overvoltage
U R during
acceleration
OV-3
1. The load GD? may be too large.
Setzthe deceleration time (A01-1) according to the load
GD".
oo '-,' dOl:/r(iarr]\éoltage 2. The power supply voltag.e may have r?s_en.
deceleration Reduce the voltage to within the specified range.
OV-4 e overcurrent limit may have functioned because of a
Th t limit h functioned b f
sudden change in the load, etc.
Refer to OC-4.
,_:, ,-, X ':-, Overvoltage
- during braking
Oov-5
,:, ,-, - ,':, Overvoltage
I during ACR
ov-6 1. The power supply voltage may have risen.
Reduce the voltage to within the specified range.
OO000 Overvoltage
Lol during
pre-excitation
Oov-7
SooonO Overvoltage
oo 0 during automatic
tuning
ov-9
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Display symbol

Name

Causes and countermeasures

-
-
-
-
-

UV-n

Undervoltage

. The power voltage may have dropped, and input phase

failure may have occurred, or an instantaneous power
failure may have occurred.
Check the power supply system and correct if necessary.

. Refer to the following for sub-code n.

Sub-code: n

1: Stopped 2: In constant speed operation
3: Accelerating 4: Decelerating 5: Braking
6: In ACR 7: In excitation

9: In automatic tuning.

-
-
-

| -
- -
-
-
-
S’
-

UOH.n

Overheat

. A trouble may have occurred in the cooling fan.

Replace if necessary.

. The ambient temperature may have risen.

Lower the ambient temperature. (50°C or less)

. The vent or heatsink may be clogged.

Clean the dirt and dust accumulated in the vent, etc.

. The carrier frequency may be set too high.

Confirm that the setting is within the range given in
Appendix Table 1 (Note 5).

. Refer to the following for sub-code n.

Sub-code: n
1: Detect with thermistor
2: Detect with thermostat

.-
(-

-
-
l-

-

SP-1

Overspeed

. Displays indicating that the motor rotation count exceeded

the overspeed setting value (C24-0).

Adjust the ASR response (A10-0, 1), and suppress the
overshooting.

Increase the acceleration time setting (A01-0), or change
the speed setting so that it is gradual.

Speed detection
error

. Indicates that the motor rotation speed fluctuation ratio

exceeded the error level setting value (C24-2).
Check the encoder wiring.

Speed deviation
error

. Indicates that the difference between the motor rotation

speed command value and detected value exceeds the
error detection setting value (C24-5, 6).
Check the encoder wiring.

. The speed command may be set incorrectly, or the

S-pattern characteristics setting may be too high.
Set the speed command and B10-4 properly.

Reverse run
detection error

. The motor rotated in the reverse direction of the speed

command and exceeded the error detection setting value
(C24-7).

Check whether the motor ran in reverse because of the
load, and check the ASR torque limiter (A10-3, 4) setting
values.
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Display symbol

Name

Causes and countermeasures

-
Y-
)
'
-

[

-
-
)

SP-5

Encoder
initialization error
1

. Indicates that an encoder initialization error occurred

during PM motor control.

1) A, B, Zphase + U, V, W phase signals
Indicates that the UVW signal is abnormal. Check the
encoder selection (C51-0) and encoder wiring.

2) A, B, Z phase + serial absolute signals
Indicates that the serial signal is not being received
correctly. Check the encoder selection (C51-0) and
encoder wiring.

3) A, B, Zphase + U, V, W phase signals (Reduced
wiring)
Indicates that the signal is abnormal. Check the
encoder selection (C51-0) and encoder wiring.

4) SIN, COS signal
Indicates that the signal is abnormal. Check the
encoder selection (C51-0) and encoder wiring.

Encoder
initialization error
2

. Indicates that an encoder initialization error occurred

during PM motor control.

1) A, B, Z phase + serial absolute signals
Indicates that the received serial signal is abnormal.
Check the encoder wiring. Improve the installation
environment in respect to noise.

2) A, B, Zphase + U, V, W phase signals (Reduced
wiring)
Indicates that the UVW signal is abnormal. Check the
encoder selection (C51-0), time setting (C51-7 to 9)
and encoder wiring.

3) SIN, COS signal
Indicates that the SIN or COS signal is disconnected.
Check the encoder wiring.

‘-

-
- —
-
-
[

FUSE

Fuse blown

. Indicates that the main circuit fuse in the use is

disconnected. (Limited to capacities having a fuse warning
contact.) Check that the main circuit input/output wiring is
correct.

Check whether any foreign debris has entered the unit, or
whether there is any short-circuit or ground fault.

If the fuse is blown, it must be replaced.

-
-
]
-
U |
==
[t

BPFLT

Parallel unit
signal cutoff

. Indicates that the connection signal was disconnected

when using a parallel machine.
Check the wiring and connector.

8-10
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Display symbol

Name

Causes and countermeasures

-
-’

ot
Dt

-

ATT-n

Automatic tuning
abnormal
completion

n: Step No.

The motor may not be connected correctly.
Check the connection.

The B0O0 and BO1 parameters may not be set
correctly.

Check the parameter settings.

The B0O0 and BO1 parameters may not be set
correctly.

Check the parameter settings.

The load and machine may not be separated.
Separate the load and machine.

Increase the acceleration time (A01-0).

Increase the deceleration time (A01-1).

If the motor vibrates, increase the torque stabilizing
gain (B18-2).

The load and machine may not be separated.
Separate the load and machine.

If the motor vibrates, increase the torque stabilizing
gain (B18-2).

If the motor does not stop.

Increase the acceleration/deceleration time (A01-0,
A01-1).

If the motor is stopped.

The B0O0 and BO1 parameters may not be set
correctly.

Check the parameter settings.

The B0O0 and BO1 parameters may not be set
correctly.

Check the parameter settings.

The voltage did not stabilize for one second or
longer during pulse measurement.

Adjust the pulse voltage for magnetic pole
estimation (B39-1) and pulse width for magnetic
pole estimation (B39-2).

Automatic tuning did not end correctly even after
retrying three times.

Adjust the pulse voltage for magnetic pole
estimation (B39-1) and pulse width for magnetic
pole estimation (B39-2).

U
- -

OL-1

Equipment load

. VT240S may have overloaded.

Reduce the load or increase the inverter capacity.

. If this occurs at a low speed, avoid continuous operation at

a low speed, or decrease boost (A02-2) and brake voltage
(A03-0).

U]
U]

OL-2

DBR overload

. The regenerative power may be excessive.

Increase the deceleration time, and reduce the
regenerative power.

. C22-4: DBR overload may not be set correctly.

Set a value appropriate for DBR and the unit.

8-11
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Display symbol

Name

Causes and countermeasures

SN
[
(]

Motor overload

. The motor may have overloaded.

Reduce the load or increase the motor and inverter
capacity.

. If this occurs at a low speed, avoid continuous operation at

a low speed, or decrease boost (A02-2) and brake voltage
(A03-0).

OL-3
When using vector control, the problem may be improved
by lowering the no-load voltage (B01-9).
. A ground fault may have occurred in the power cable or
motor. Restore the grounded point.
. The power module may have malfunctioned due to noise.
Improve the installation environment in respect to noise,
_ such as the grounding method or wiring distance.
,'_, C0 0 Grounding . Refer to the following for sub-code n.
Sub-code: n
GRD.n 1: Stopped 2: In constant speed operation
' 3: Accelerating 4: Decelerating 5: Braking
6: In ACR 7: In excitation
9: In automatic tuning.
. The VT240S may be malfunctioning due to external noise,
- etc. Look for the noise source and remove the cause.
£ oo (Vo error The control circuit may be fault
0 ' (gate turn-off e control circuit may be faulty.
A . The OC, OV, GRD or PM fault may have occurred
circuit error) . ) : o
10-1 immediately after the run command was input (within 6ms).
Check the faulty history, and investigate the cause.
. The VT240S may be malfunctioning due to external noise,
o000 /O error _Ie_tr:: Loolt< f<|)r _the .rt10|se sbou][celtand remove the cause.
T (A/D converter e control circuit may be faulty.
error)
10-2
. The current detector connectors may be connected
=00 /O error improperly. Properlly connect these.
oo (current detection |2- The current detection may be faulty.
error)
10-3
. Retry has failed. There are no countermeasures for this
o000 code, so reset the VT2408S.
"l i | I/O error
(retry time-out)
10-4
. The PID settings or detected input may be incorrect.
Y Check the settings or detection value.
070 PID error
I0-B
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Display symbol

Name

Causes and countermeasures

-
(N

-
-
C

10-C

External brake
IDET error

. The output current did not reached the current detection

value (C15-1) when releasing the external brake.
Check that the settings are correct, or that the motor wiring
connections are correct.

External brake
RUN error

. RUN did not turn OFF after engaging the external brake.

Check that the settings are correct, or that the RUN
command is OFF within B46-4.

External brake
answer error

. The brake command and answer signal from the brake do

not match.
Check the answer signal from the brake.

-’
-

-

[t}
-
-
-

-

CPU-n

CPU error

. The unit may be malfunctioning due to external noise, etc.

Look for the noise source and remove the cause.

. The control circuit may be faulty.
. For all sub-codes other than 8, turn the power off and on

once.

. Refer to the following for sub-code n.

Sub-code: n

1: Watch dog error (CPU operation is delayed.
This is detected during normal operation.
CPU operation error
CPU internal RAM error
External RAM error
EEPROM check sum error
EEPROM read error
EEPROM write error (This is only displayed.
The gate is not cut off, and FLT is not output.)
Stack overflow
Simple PLC overload

XNDRLN

w >

‘-
-
5

DER

E’PROM
data error

. The parameter setting value is incorrect. Correct the

parameter setting value with the following procedure.

(1) Select D20-2 with the monitor mode, and press the set

key. The parameter for which an error occurred will
display.

(2) Set the correct parameter in this state.
(3) Press the @ and @ keys to sequentially display

the erroneous parameters.

Verify check data
error

. An error may have occurred when using verify check in the

parameter copy function using the operation panel.
Execute the parameter copy function again.
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Display symbol

Name

Causes and countermeasures

]

-
-
-

[t
- -

PHLA1

Input phase

failure

. There may be a phase failure in the AC input power

supply.
Investigate the AC input power supply, and eliminate the
phase failure.

. The AC input wiring may be disconnected.

Check the tightening, etc., of the AC input wire.

. The load pulsation may be too high, or the motor control

may be hunting. Suppress the load pulsation, or lower the
ASR response.

. When using an electrical circuit configuration which

includes the external circuit, it may be resonating. Contact
Meidensha.

Outpu
failure

t phase

. The motor's primary coil may not be correct.

Check the motor.

. The motor wiring may be disconnected.

Check the wire tightening state, etc.
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8-5 Troubleshooting with no fault display

The causes and countermeasures for errors with no fault display are shown in Table 8-5.

Table 8-5 Troubleshooting

Phenomenon

Causes and countermeasures

Motor does not run

. The input/output cable may be incorrectly wired, the motor may be

incorrectly connected, a phase failure may have occurred or the power
voltage may have dropped. Check and correct the wiring. Confirm that
READY is completed with D04-4, that the run command related bits
(RDY1, RDY2, MC, RUN) are lit, and that the fault bit (FLT) is not lit.

. The motor may be locked or the load excessively heavy.

Reduce the load. If the starting torque is insufficient during V/f control,
adjust the torque boost (A02). A large starting torque can be attained by
selecting automatic torque boost (A02-1;2), and finely adjusting the slip
compensation gain (A002-5) and maximum torque boost gain (A02-6)
attained with automatic tuning.

. The reverse run interlock function (C09-3) may be set or the other

parameters may be incorrect. Check the RUN, REV and EMS signals with
D04-0. If the signal is input, cancel it once before starting.

. The voltage may not be output to the VT240S output terminal. Measure

the output voltage, and confirm that the three phases are balanced.

. The local/remote setting may be incorrect.

Set according to the required mode.

. The frequency (speed) command may not be input. When using V/F

control, refer to D01-0 (D01-4 for vector control), and check the currently
set value. Refer to section 5-9 for details.

. When using vector control, the encoder signal may not be input correctly.

Check the encoder signal. Check that the D0O0-2 rotation detection is
correct when the motor is manually turned forward and reverse. If
abnormal, check the wiring, etc. Change the encoder phase order (C50-2,
C51-3).

Motor runs in opposite
direction

. The output terminals U, V, and W sequence may be incorrect.

Interchange the phase sequence. When using vector control, also change
the encoder phase order (C50-2, C51-3) according to the changes in the
main circuit phase order.

. The sequence input wires for forward/reverse run may not be connected

to the specified terminals.

Connect the wires as follows:

Forward run: Short-circuit terminals PSI1 - RY0
(When input terminal function setting is C03-0=1 (default
value))

Reverse run: Short-circuit terminals PSI4 - RY0
(When input terminal function setting is C03-2=4 (default
value))

Motor runs but the speed
does not vary

. The load may be too heavy.

Reduce the load.

. The frequency setting signal level may be too low.

Check the signal level and circuit. When using V/F control, refer to D01-0
(D01-4 for vector control), and check the currently set value. Refer to
section 5-9 for details.
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Phenomenon

Causes and countermeasures

Motor acceleration/

deceleration is not
smooth

. The motor acceleration/deceleration time setting (A01-0, 1) may be too

low.
Increase the acceleration/deceleration time.

. Reduce the manual torque boost voltage (A02-2). If automatic torque

boost (A02-1) is selected, adjust A02-5 and A02-6.

. The speed or frequency setting may have increased suddenly before the

flux was established. Adjust (A01-0). When using V/F control, this state
may be avoided by using the external brake control (B46). When using
vector control, executing pre-excitation may be effective. However,
sufficient timing with the mechanical brakes must be provided if the load
could drop, etc.

. An unstable area may have been passed through.

Set the frequency jump (B05-0 to 5), or adjust the torque stabilizing gain
(B18-2).

. When using IM speed sensor-less vector control, carry out the adjustment

in item 3-5-2.

Motor speed varies
during constant speed
operation

. The load may be fluctuating excessively or the load is too heavy.

Reduce the load or fluctuation.

. When using vector control, adjust ASR response (A10-0, 1). To increase

the speed control response in respect to sudden load fluctuations (impact
drop load, etc.), adjust B30-0, 1. Hunting could occur if this is set too high.

. The speed detection may be affected by noise.

Improve the installation environment in respect to noise, such as the
grounding method or wiring distance.

. If the speed fluctuates during IM speed sensor-less vector control, adjust

the speed estimation related parameters (B31-0, 1, 2).

. The inverter-motor ratings may not match the load.

Select an inverter-motor set that matches the load.

Motor speed is too high
or low

. The number of poles or voltage may be incorrect.

Check the motor specifications.

. The maximum frequency (speed) or base frequency [B00-4, 5 (B01-4, 5)]

may be incorrect.

. The motor terminal voltage may be low.

Use a thicker output cable.

Operation panel display
cannot be changed, or
the display is frozen.
Cannot display target
operation mode.

. The operation panel connector may be disconnected, or the cable may be

broken.
Check the connector and wiring.

. Communication with the operation panel may be disconnected because of

noise.
Turn the VT240S power OFF once, wait for the operation panel display to
go out, and then turn the power ON again.

Cannot pick up

. The parameter settings or external setting may be incorrect.

PICK (C04-D), automatic start (C08-0) and the control signals from the
external source (run command, pick-up command, emergency stop input,
etc.) may not be input correctly. Correctly set the related parameters.

. The pick-up related parameters may not be adjusted properly.

Adjust the pick-up related parameters (C21).

. The overcurrent limit related parameters may not be adjusted properly.

If an overcurrent fault (OC) or overvoltage fault (OV) occurs, adjust the
overcurrent speed loss prevention gain and time constant (B18-5, 6). Try
setting B18-5 to half of the preset value (0.50) and B18-6 to double the
value (200). If an effect is observed, finely adjust the settings. Note that
the effect may differ according to the motor and load.
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Chapter 9 Compatible Standards

9-1 UL/cUL Standards

The VT240S complies with UL508C and CSA C22.2 No.14.
Observe the following matters when using the inverter as a UL/cUL Standard compatible product.

1)
2)
3)
4)

5)
6)

7)

8)
9)
10)

11)

Use the inverter in an installation environment which does not exceed the set maximum ambient
temperature.

For the main circuit connected to the inverter, use a "75°C CU" "voltage rating 600V or higher"
copper wire.

Use the wire sizes given in Table 9-1-a and Table 9-1-b for the main circuit wiring. Use a UL/CSA
Certified round crimp terminal which matches the wire diameter for the terminal connection. Crimp
the crimp terminal with a crimping tool recommended by the maker.

When wiring the circuit, tighten with the torque given in Table 9-1-a and Table 9-1-b.
The branch wire must be protected following the National Electrical Codes and local standards.
Always provide a UL Certified fuse or UL Certified non-fuse breaker (MCCB) protection circuit
shown in Table 9-1-c on the input side of the inverter. Use a fuse for the 011L/015H and smaller
capacities.
Use a power that complies with the following conditions for the inverter's input power.

OP7L to 055L 240VAC orless  Short-circuit current 10,000A or less

075L, 090L 240VAC or less Short-circuit current 42,000A or less

OP7H to 055H 480VAC orless  Short-circuit current 10,000A or less

075H to 475H 480VAC or less  Short-circuit current 42,000A or less
Install the inverter as "open type equipment".
The installation environment must satisfy "pollution degree 2".
The inverter has a motor overload protection function. Refer to Chapter 6, and set parameters
C22-0 to 3 correctly. Trip time

Motor overload (OL-3) (minute) C22-0=50%

/ C22-0=100%
Use the C22-3 setting to set the ftrip breakdown \(
reference current for one minute in the case of a motor )
rated current (B00-6, B01-6) of 100%. When C22-3 is set \

to 120% for example, if C22-0 is 100%, and 120% of the
motor rated current is output, a breakdown stop will
occur due to a motor overload after one minute. \

As shown in Fig.9-1-a, the counterclockwise limit —
characteristics change by setting C22-0. The diagram on >
the right is an example with C22-0 set to 100% and 50% 50%  100%  150%

when C22-3=150%. Output current
Fig.9-1-a Overload characterristics

For the self-cooling motor, when operating at low speed,

set C22-1 and C22-2 to meet the motor characteristics. Overload reference

These characteristics are as shown in Fig.9-1-b. 022_0“ (LO)

The motor overload can be monitored at D02-6. Cc22:2 L
Furthermore, select setting value 8 at C13-0, 1 to enable oo

analog output. )

Use the control terminals RA/RC, FA/FB/FC at

30VAC/DC or less. Base freq. x 0.7 Base freq,

(B00-5, BO1-5)
Output frequency
Fig.9-1-b Reduction of the Overload
reference by frequency.
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Table 9-1-a Terminals, Applicable Wire Sizes and Tightening Torque (For Normal-duty)

Inverter type Terminal TI?:::SLng -L1, L2,L3,U,V,W e Ground
VT240S-00 sc_rew Terminal ) Terminal )
size . connector AWG mm connector | AWG | mm
N-m Ib-in Part No. Part No.
OP7L M4 1.2 10.6 R2-4 14 2.1 R2-4 14 2.1
1P5L M4 1.2 10.6 R2-4 14 2.1 R2-4 14 2.1
2P2L M4 1.2 10.6 R2-4 14 2.1 R2-4 14 2.1
4POL M4 2.0 17.7 R5.5-4 10 5.3 R5.5-4 12 3.3
5P5L M4 2.0 17.7 8-4 8 8.4 R5.5-4 10 53
7P5L M5 2.0 17.7 R8-5 8 84 R5.5-5 10 5.3
011L M5 45 39.8 R14-5 6 13.3 R5.5-5 10 5.3
015L M6 9.0 79.6 38-6 3 26.7 R8-6 8 8.4
018L M8 9.0 79.6 R38-8 2 33.6 R8-8 8 8.4
022L M8 9.0 79.6 R60-8 1 42.4 R14-8 6 13.3
030L M8 9.0 79.6 R60-8x2p 1/0x2p | 53.5x2p R14-8 6 13.3
037L M10 18.0 159.3 R60-10x2p 1/0x2p | 53.5x2p R14-10 6 13.3
045L M10 28.9 255.7 R60-10x2p 1/0x2p | 53.5x2p R22-10 4 21.2
055L M10 28.9 255.7 R60-10x2p 1/0x2p | 53.5x2p R22-10 4 21.2
075L
090L
OP7H M4 1.2 10.6 R2-4 14 2.1 R2-4 14 2.1
1P5H M4 1.2 10.6 R2-4 14 2.1 R2-4 14 2.1
2P2H M4 1.2 10.6 R2-4 14 2.1 R2-4 14 2.1
4POH M4 1.2 10.6 R2-4 14 2.1 R2-4 14 2.1
5P5H M4 1.2 10.6 R5.5-4 12 3.3 R5.5-4 12 3.3
7P5H M4 2.0 17.7 R5.5-4 10 5.3 R5.5-4 10 5.3
011H M4 2.0 17.7 8-4 8 8.4 R5.5-4 10 5.3
015H M5 2.0 17.7 R8-5 8 84 R5.5-5 10 53
018H M5 2.0 17.7 R14-5 6 13.3 R5.5-5 10 53
022H M5 4.5 39.8 R14-5 6 13.3 R5.5-5 10 53
030H M6 9.0 79.6 R22-6 4 21.2 R8-6 8 84
037H M8 9.0 79.6 R38-8 2 33.6 R8-8 8 84
045H M8 9.0 79.6 R60-8 1 42.4 R14-8 6 13.3
055H M8 18.0 159.3 R60-8 1/0 53.5 R14-8 6 13.3
075H
090H
110H
132H
160H
200H
250H
315H
400H
475H
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Table 9-1-b Terminals, Applicable Wire Sizes and Tightening Torque (For Heavy-duty)

Inverter type Terminal TI?::::::Q -L1, L2,L3,U,V,W e Ground
VT240S-0 screw Terminal ) Terminal )
size N-m bin connector AWG mm connector | AWG | mm
Patt No. Part No.
OP7L M4 1.2 10.6 R2-4 14 21 R2-4 14 2.1
1P5L M4 1.2 10.6 R2-4 14 21 R2-4 14 2.1
2P2L M4 1.2 10.6 R2-4 14 2.1 R2-4 14 2.1
4POL M4 2.0 17.7 R2-4 14 21 R2-4 14 21
5P5L M4 2.0 17.7 R5.5-4 10 5.3 R5.5-4 12 3.3
7P5L M5 2.0 17.7 R8-5 8 8.4 R5.5-5 10 5.3
011L M5 45 39.8 R14-5 6 13.3 R5.5-5 10 5.3
015L M6 9.0 79.6 R22-6 4 21.2 R5.5-6 10 5.3
018L M8 9.0 79.6 R38-8 3 26.7 R8-8 8 8.4
022L M8 9.0 79.6 R60-8 1 42.4 R8-8 8 8.4
030L M8 9.0 79.6 R60-8 1/0 53.5 R14-8 6 13.3
037L M10 18.0 159.3 R60-10x2p 1/0x2p | 53.5x2p R14-10 6 13.3
045L M10 28.9 255.7 R60-10x2p 1/0x2p | 53.5x2p R14-10 6 13.3
055L M10 28.9 255.7 R60-10x2p 1/0x2p | 53.5x2p R22-10 4 21.2
075L
090L
OP7H M4 1.2 10.6 R2-4 14 21 R2-4 14 2.1
1P5H M4 1.2 10.6 R2-4 14 21 R2-4 14 2.1
2P2H M4 1.2 10.6 R2-4 14 21 R2-4 14 2.1
4POH M4 1.2 10.6 R2-4 14 21 R2-4 14 21
5P5H M4 1.2 10.6 R2-4 14 21 R2-4 14 2.1
7P5H M4 2.0 17.7 R5.5-4 12 3.3 R5.5-4 12 3.3
011H M4 2.0 17.7 R5.5-4 10 53 R5.5-4 10 5.3
015H M5 20 17.7 R5.5-5 10 5.3 R5.5-5 10 5.3
018H M5 2.0 17.7 R8-5 8 8.4 R5.5-5 10 5.3
022H M5 4.5 39.8 R14-5 6 13.3 R5.5-5 10 53
030H M6 9.0 79.6 R22-6 4 21.2 R5.5-6 10 5.3
037H M8 9.0 79.6 R38-8 3 26.7 R8-8 8 8.4
045H M8 9.0 79.6 R38-8 2 33.6 R8-8 8 8.4
055H M8 18.0 159.3 R60-8 1 42.4 R14-8 6 13.3
075H
090H
110H
132H
160H
200H
250H
315H
400H
475H

(Note1) "x2p" refers to two parallel connections.
(Note2) Terminal and crimping tools maker : JST Mfg. Co., Ltd.
Crimping tools :
Ratchet Hand Tool, Model No. YHT-2210 (up to 10AWG)
Pneumatic Hand Tool, Model No. YA-5 (from 8AWG up to 1/0AWG)
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Table 9-1-c Input protection fuse, MCCB rated current

Inverter type Appli . . Fuse/MCCB rated current (A)
VT240S-0 pplicable protection circuit N B ~
ormal-duty Heavy-duty

0P7L 15 15
1P5L 15 15
2PoL UL Certified fyse ' 15 15
APOL z)/roltage rating 300V Class T Fast Acting 20 15
5P5L Voltage rating 600V Class J Fast Acting 30 20
7P5L 40 30
011L 60 40
015L 80 60
018L 100 80
022L UL Certified fuse 125 100
030L Voltage rating 300V Class T Fast Acting or 150 125
037L Voltage rating 600V Class J Fast Acting 200 150
045L (L)JrL Certified no-fuse breaker (MCCB) 225 200
055L 300 225
075L 400 300
090L 500 400
OP7H 15 15
1P5H 15 15
2P2H UL Certified fuse 15 15
4POH Voltage rating 600V Class T Fast Acting 15 15
5P5H or ) . 20 15
7P5H Voltage rating 600V Class J Fast Acting 25 20
011H 30 25
015H 40 30
018H 50 40
022H 60 50
030H 80 60
037H 100 80
045H 125 100
055H 150 125
075H UL Certified fuse 200 150
oson | ygtege aing 600y Glse T Faspctngor | s
110H or 300 225
132H UL Certified no-fuse breaker (MCCB) 350 300
160H 400 350
200H 500 400
250H 600 500
315H 800 600
400H 1000 800
475H 1200 1000
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9-2 CE Marking

The VT240S-0P7L to 090L and OP7H to 475H capacities comply with the EMC Directives and Low
Voltage Directives. Observe the following matters when using the inverter as an EMC Directive compliant
product.

9-2-1 EMC Instruction of preface

This Instruction details how to meet the EMC directives (89/336/EEC) with VT240S. It is important to
understand and before installation and operation of drive. The VT240S designed to meet the EMC
directives and are suitable for use in the Industrial, Residential, Commercial and Light Industrial
Environments. These drives have been tested with the power cables and control leads connected as
shown in Fig. 9-2-a. If these drives are connected with fewer control leads than these examples, it may
be possible to reduce installation costs by using ordinary cables rather than screened cables which are
recommend in this manual. It is strongly advised however that a compliance test should be performed
under the actual operating conditions to certify that the system complies with the relevant EMC
requirements. If the drives are used with any of the optional cards, you must provide suitable extra
measures and must certify through a test that the product, system or installation complies with the
relevant EMC requirements.

This instruction also details how to use filters for installation: the installation where the drives are installed
as stand-alone equipment without being fitted into any enclosure, and the installation where the drives

are installed inside a metal enclosure.
A WARNING

1. This manual represents Meidensha's recommendations based on its understanding of the EMC
regulations only and Meidensha cannot accept responsibility for any legal problems arising from or
in connection with the use of its products.

2. Meidensha have made every effort to ensure that their products comply with the directives laid out
in the certificate of conformity which is supplied with each drive. In the case of EMC, the testing has
been carried out using the filters which are recommended for each product. As VT240S in size up
to 30kW are designed to be built into metal cabinets, they are considered to be components.
Therefore, the final responsibility for compliance rests with the system builder.

9-2-2 Installation environment

Table 9-2-a shows the EMC standard conformity table of VT240S. VT240S supports EN61800-3 Second
Environment Category C3 fundamentally. OP7L~2P2L and OP7H~5P5H can respond to EN61800-3 First
Environment Category C2 by installing a ferrite core in a built-in noise filter. Please refer to Table 9-2-c~f
about the form of a ferrite core. Installing VT240S in size 030H and smaller, 018L and smaller within a metal
structure control cabinet and 037H ~ 055H, 022L ~ 045L with stand-alone is recommended to use in
Residential, Commercial, and Light Industrial Environment, ensure that the drive is not installed adjacent to
devices or equipment, for instance, measuring devices that are not CE marked.

For VT240S in size 075H and larger and 055L and larger that are not designed for use in the Residential,
Commercial and Light Industrial Environments, ensure that no device or equipment is installed adjacent to
the drive that is intended for the Residential, Commercial and Light Industrial Environments only, as
interference with such equipment may occur.

Table 9-2-a EMC standard conformity table of VT240S

Conformity standard First environment Second environment
y (EN61800-3:Category C2)| (EN61800-3:Category C3)

. from OP7L to 2P2L from 4POL to 090L

The view of VT240S|  ¢5 0P7H to 5P5H from 7P5H to 475H
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9-2-3 Input filters and their connections

A WARNING

1. Electrical shock hazards. The input filter terminals must be fully covered with appropriate insulation
material to avoid electrical shocks.

2. Electrical shock hazards. The input filters must be fully earthed. Otherwise, there may be a risk of
electrical shocks and the effectiveness of filters will be impaired.

In most cases, the input filter should be installed as closely to the drive as possible to ensure its
effectiveness. The following table shows the maximum distance between the filter and the drive. This may
be changed, if, for instance, a complete system is filtered in its entirety. In this case, the whole system
would require testing to ensure EMC compliance.

Table 9-2-b Max. distance between drive and filter

Sizes Max. distance
OP7L~5P5L, OP7H~030H 0.3 meter
7P5L ~090L , 037H~475H 0.5 meter

Ensure that the input filter is securely and effectively earthed. If the drive is installed on a metal plate,
install the filter on the same plate and then earth the plate. This is effective to reduce EMI.

9-2-4 Choosing and installing power cables

9-2-4-a Choosing power cables

The input cables to the drive via the filter must be selected from those specified in the drive's manual.
The output cables from the drive must be screened or armoured cables (see Fig. 9-2-a) and should be
selected from Table 9-1-a or Table 9-1-b.

9-2-4-b Installing power cables

The power cables comprises three sections: one on the primary side of the filter, one between the filter
and the drive and one on the output of the drive. Ensure that these are not installed in parallel to each
other and that these are laid down apart from each other by at least 0.5m. Please also ensure that the
screen of the output cable is earthed at both ends with one end connected to the drive's earth terminal
and the other end to that of the motor. Please arrange the termination at the drive's end inside the drive
enclosure, and if this is not possible and the cable is terminated outside the drive enclosure, terminate
the cables as closely to the drive's conduit hole as possible, i.e., within 0.1 m from it.

If the screened output cables are over 5 meters, this may cause a problem arising from a floating
capacitance, such as undesirable surge voltage increase at the motor terminals, electrical noises from
the cables when they discharge capacitance, or increase in leakage currents. In this case, Meidensha
recommend the use of output chokes. Please contact your supplier for more information.
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AC Supply

L1

L2 EMI FILTER U

L3

Earth
E
[7777

U Screened or amoured

vV motor cable

W

E
Motor
Inverter
FRUN
. Screened cable

E
Al1
cOM Screened cable
Al2 Metal box
COM Screened cable
ég:w Screened cable
égﬁﬂ Screened cable
L+
5 DBR

Fig.9-2-a Installation (Stand-alone)
9-2-5 Choosing and connecting control leads

Control leads should be selected in accordance with the instructions in the drive's manual and should be
screened if they are used for a speed setting circuitry, analogue signal circuitry for metering, or relay
signal circuitry. The screen should be connected to the drive's earth or COM terminal only (refer to
Fig.9-2-a) The control leads should be wired away from the power cables. If the control leads must run
across the power cables, cross them at the right angle, and if they are laid down alongside each other,
ensure to separate them by at least 0.5 m. When the section which runs along the power cables exceeds
10 m, separate them further more. The control leads should not share the same conduit hole of the drive
with the power cables. Separate analogue control leads from relay control leads.

To reduce emission and to increase immunity, ensure that no control leads are connected that are not
used. Also, ensure that control leads are wired in such manner that they are as short as possible.

The relay signal controller and analogue speed setting controller, analog signal meters should be put in a
metal box together.
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9-2-6 Earthing method

Earth the drive, motor and filter in such manner that the earthing cables are as short as possible. Select
and install earthing cables in accordance with local requirements. It is recommendable to use low
impedance earthing cables, i.e. those that can carry as much current as possible. If the motor does not
share the same earth post with the drive and filter, do not connect the screen and earth lead of the drive's
output cable to the motor.

9-2-7 EMI and EMS

The EMC directives set out immunity requirements for the electrical drive (ability to work properly without
being affected by external electromagnetic disturbance), in addition to the previously enforced emission
requirements (electromagnetic disturbance generated by the electrical drive).

In addition to the radiated noise directly generated from the drive and its connected cables, the emission
requirement includes the conducted noise which is conducted outside the drive through the input cables.

Immunity is the ability of a drive to operate properly without being affected by an external disturbance.

The EMC compliance is only achieved when the drive's immunity level exceeds its emission level under
its operating environment.

In addition to the immunity against a radiated and conducted disturbance, the EMC directives also
requires of the drive the immunity against static electricity discharges and fast transients.

A human body can easily be charged with static electricity by merely walking on carpet and with a mere
touch on the drive, this static electricity will be discharged through it. A discharging spark can be at such
a magnitude that it can damage the drive.

A drive which is installed near cables connected to a switchable inductive load can often operate
incorrectly due to a fast transient induced on its control leads at a switching of the inductive load.

These are just a few examples of disturbance to which the drive is exposed, and the drive is now required
to operate correctly without being affected by such disturbance.

9-2-8 Considerations to measuring devices

All the cables and leads connected to the drive or filter should be regarded as active sources of electrical
noise. For inspection or service, use measuring devices or equipment that are CE marked. If they require
an external power supply, use one which is separate or well insulated from that of the drive system.

Even for a system that comprises CE marked equipment and devices only, an EMC compliance test may
be required if the whole system is exported from one country to another. Ask the local government for
details.
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9-2-9 Installation into a metal cabinet

To clear the levels of the Residential, Commercial, Light Industrial Environments and the Industrial
Environment for the drives up to 30kW, the following method of installation is required.

(1) As shown in Fig. 9-2-b, an inverter unit is installed in the board of a metal cabinet. The attached
shield grounded metal corresponding to EMC is attached in an inverter with a screw.

(2) Power cable and a motor cable should use a shield line, and should shorten it as much as possible.
A shield is firmly clamped to the shield grounded metal corresponding to EMC, and is grounded to it.
Moreover, please connect a shield with the grounding terminal of a motor electrically.

(3) Wiring of the control terminal of an inverter should use a shield line. A shield is firmly clamped to the
shield grounded metal corresponding to EMC, and is grounded to it.

(4) A radiation noise can be further controlled by inserting a ferrite core in the power line, motor line,
and control line of an inverter. (Fig. 9-2-b, Fig. 9-2-c reference)

If can respond to the category C3 of EN61800-3 by installing a unit in a metal cabinet.

It can respond to the category C2 of EN61800-3 by connecting a ferrite core to a power cable at three
pieces it (It installs in two insides of a unit.), and connecting it to a motor cable at one one-piece control
cable. Refer to Tables 9-2-c,d,e and f for the details of a ferrite core.

Metal cabinet

Ferrite Core
built in the ) /

Shield grounded metal for
EMC correspondence

/Termi nal stand

. . L1
inverter umt\ Inverfe_r _4/
\r.'_'_'_'_'_" @mﬁ%
Ferrite Core . D o>
gy T
TR Copper plate

i s s |
JiEm:lEmzEmE —‘:
Screened REBEE w

power cable A shield part is clamped certainly.

Screened L Screened motor cable

control cable
Fig. 9-2-b
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§ Metal Cabinet

: AC Supply
FCx2 :
=11 L1 FC(LTern) ?\
I
1y g L2 Screened or amoured
L s power cable .
Built in the Earth
Inverter unltE 7T
N
\Lj Screened or amoured
W [ motor cable
FC(1Tern) : E
Motor
Inverter i
VT240S-5P5H :
FC(1Tern) :
FRUN 1A
RYO - Screened cable
FA/FC ¢
Al1 A
COM \U} Screened cable
Al2 A
COM l\dl Screened cable Metal box
f\
ég:w TJI Screened cable
~
AO2
COM v Screened cable
E ®
Fig. 9-2-c
Ferrite Core Type Manufacturer
FC ZCAT3035-1330 TDK
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Metal Cabinet

AC Supply
L1 5:
L2 Screened or amoured
L3 power cable

/ : | Earth
E : /77
. g\ N "’

\U/ Screened or amoured
W motor cable
E
Motor
Inverter
VT240S-015H
FRUN |
RYO Screened cable
FAIFC
Al2 Screened cable
CcoM Metal box

AO1
COM

Screened cable

AO2
COM

Screened cable

Al A
COM 4\7) Screened cable

A

——%

A

¥

~

]

¥

L 4

Fig. 9-2-d
9-2-10 Selecting and fitting of filters and ferrite cores for the installation

9-2-10-a Selecting the filter

The following method of installation is required for compliance with the EMC Directives.

(1) The cables between the filter and the drive should be as short as possible.
(2) For the correct filters, see Tables 9-2-c,d,e and f and for correctly fitting them.
(3) Filters with current rating exceeding 100A are available for separate-mounting only.
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9. Compatible Standards

9-2-10-b Required input filters to achieve EMC compliance with VT240S
The following filters have been certified for EMC compliance for use with VT240S.

Table 9-2-c Input filters for VT240S drives up to 045L

Output .
Series | Size curr§1nt Filter type Ferrite core type2
(A)
200V | OP7L | 5.0 ZCAT3035-1330x5(1)
Series | 1PSL | 8.0 o ZCAT3035-1330x5(1)
2P2L | 11.0 | Built-in
4POL | 16.0
5P5L | 24.0

7P5L | 33.0 | 3SUP-HQ50-ER-6
011L | 46.0 | 3SUP-HB75-ER-6
015L | 61.0 | 3SUP-HB100-ER-6

018L | 76.0
022L | 88.0 | 3SUP-HK150-ER-6
0o30L | 118.0
037L | 146.0 | 3SUP-HK250-ER-6
045L | 174.0

*1 Data of Normal-Duty
*2 Top : Ferrite cores for input cable Bottom : Ferrite cores for output cable

Table 9-2-d Input filters for VT240S drives up to 055H

Output .
Series | Size currg1nt Filter type Ferrite core type
(A)
400V | OP7H 2.5
Series | 1P5H 3.6 ZCAT3035-1330x5(1)
2P2H | 55 | Builtin ZCAT3035-1330x5(1)
4POH 8.6
5P5H | 13.0
7P5H | 17.0
011H | 23.0 | Built-in
015H | 31.0
018H | 37.0
022H | 44.0 | Built-in
030H | 60.0
037H | 73.0 | 3SUP-HB100-ER-6
045H | 87.0
0550 | 108.0 3SUP-HK150-ER-6

*1 Data of Normal-Duty
*2 Top : Ferrite cores for input cable Bottom : Ferrite cores for output cable
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9. Compatible Standards

Table 9-2-e Input filters for VT240S drives In size 055L or larger
Output .
Series Size | current Filter type Ferrite core type !
(A)
200V 055L 174 3SUP-HK250-ER-6
ge?"y 075L | 211 | 3SUP-HP500-ER-6
u
Y 090L 286 3SUP-HP500-ER-6
200V 055L 194 3SUP-HP500-ER-6
Normal 075L 270 3SUP-HP500-ER-6
Duty 090L | 328 | 3SUP-HP500-ER-6

*1 Under consideration

Table 9-2-f Input filters for VT240S drives In size 075H or larger
Output
Series Size | current Filter type Ferrite core type*1
(A)

400V

Heavy 075H 108 3SUP-HK150-ER-6

Duty 090H | 147 [ 3SUP-HK200-ER-6
110H 179 3SUP-HK250-ER-6
132H 214 3SUP-HP500-ER-6
160H 249 3SUP-HP500-ER-6
200H 321 3SUP-HP500-ER-6
250H 428 3SUP-HP500-ER-6
315H 519 3SUP-HP700-ER-6
400H 590 3SUP-HP700-ER-6
475H 740 3SUP-HP700-ER-6 x 2

400V

Normal 075H 147 3SUP-HK200-ER-6

Duty 090H | 179 | 3SUP-HK250-ER6
110H 214 3SUP-HP500-ER-6
132H 249 3SUP-HP500-ER-6
160H 293 3SUP-HP500-ER-6
200H 382 3SUP-HP500-ER-6
250H 479 3SUP-HP500-ER-6
315H 590 3SUP-HP700-ER-6
400H 740 3SUP-HP500-ER-6 x 2
475H 870 3SUP-HP700-ER-6 x 2

*1 Under consideration
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9. Compatible Standards

9-2-10-c Insulation test

A CAUTION

If an insulation test is performed on a system incorporating VT240S and filters, do one of the following.

* Remove the input filters from the system during the test. (For precautions for the drive, see Chapter 2.)
+ Perform the test at the maximum voltage of 1500VAC.

9-2-10-d Fitting ferrite cores

For VT240S in size 075H and larger, 055L and larger, Figs.9-2-e and 9-2-f (Under consideration ) are
examples where ferrite cores are fitted on the power cables and control leads. When using the filters listed in
Tables 9-2-e, 9-2-f use the ferrite cores as listed for each drive. VT240S drives are designed to meet the
EMC requirements with these ferrite cores properly fitted. Select the best suitable ferrite cores from the Figs.
or equivalent. The ferrite cores should be closely to the drives as possible.

If VT240S is operated with Operation Panel using extension cable (See Table.9-2-q), fitting 2 ferrite cores
(TDK: ZCAT1518-0730) on the cable is required.

Table.9-2-g Extension cable

Type Length (m)
V23-W10-1 1
V23-W10-2 2
V23-W10-3 3
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Appendix 1 Type Description System

W Standard specifications
M 200V Series VT240S-0P7L to 045L

Item Specifications
System 200V Series
Type (VT240S-0000) | OP7L | 1P5L | 2P2L | 4POL | 5P5L | 7P5L | 011L | 015L | 018L | 022L | 030L | 037L | 045L
Rated capacity
(KVA] (Note 1) 1.7 2.8 3.8 55 8.3 11 16 21 26 30 41 51 60
Max. continuous
rated current [A] 5.0 8.0 11 16 24 33 46 61 76 88 118 | 146 | 174
= (Note 2)
e
= Max. applicable
g | motor [kW] 075 [ 15 22 3.7 55 7.5 11 15 | 185 | 22 30 37 45
S . (Note 3)
Carrier frequency 1 to 15kHz (Default : Soft sound 4kHz)
o (Note 4)
G| |Overload current 120% for 1 min., 140% for 2.5 seconds
5 rating
= -
9 Rated capacity
2 [KVA] (Note 1) 1.0 1.7 2.8 3.8 55 8.3 11 16 21 26 30 41 51
Max. continuous
<. | rated current [A] 3.0 5.0 8.0 11 16 24 33 46 61 76 88 118 | 146
= (Note 2)
?
> | Max. applicable
>
& | motor [kW] (Note 3) 04 | 075 | 15 2.2 3.7 55 7.5 11 15 | 185 | 22 30 37
T
Carrier frequency .
(Note 4) 1 to 15kHz (Default : Soft sound 4kHz)
Ov_erload current 150% for 1 min., 175% for 2.5 seconds
rating
Power fa‘:;%dir']?)‘fft‘t voltage: 200 to 240V £10% 200 to 230V £10%
0, 0,
supply frequency 50 or 60Hz +5% 50 or 60Hz +5%
Rated output
voltage 200 to 240V (Max.)
Output (Note 5) (Note 6)
Output frequency 0.1 to 440Hz
EMC filter Built-in (option) | Standalone (option)
’é «» |DC reactor Standalone (option) Built-in (option)
S - :
g S Dynqmlc braking Built-in (standard) Standalone (option)
£3 circuit
E . .
Dynamlc braking Built-in (option) Standalone (option)
resistor
) Wall-mounted (standard)
C Structure Wall-mounted Free-standing type (option)
o
= IPOO (standard)
g Enclosure 1P20 IP20 (option)
g Cooling method Self-cooling Forced air cooling
© | Approx. weight (kg) 3 | 5 | 122 | 23 | 30
Paint color Munsell N4.0
Indoors, Working ambient temperature: -10 to 50°C (Note 7)
Working environment Relative humidity: 95%RH or below (no dew condensation),
9 Altitude: 1000m or less, Vibration: 4.9m/s® or less
Freedom from corrosive or explosive gases, steam, dust, oil mist or cotton lint.
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B 400V Series VT240S-0P7H to 055H

Item Specifications
System 400V Series
Type (VT240S-0000) |O0P7H|1P5H|2P2H|4POH (5P5H (7P5H|011H|015H |018H | 022H [ 030H | 037H | 045H | 055H
Rated capacity
[KVA] (Note 1) 1.7 | 25 [ 3.8 [ 6.0 | 9.0 12 16 21 26 30 42 51 60 75
Max. continuous
rated current [A] 25 ] 36 | 55 | 86 13 17 23 31 37 44 60 73 87 | 108
= (Note 2)
e
= Max. applicable
£ | motor [kW] 07515 |22 |37 | 55|75 11 15 [ 185 | 22 30 37 45 55
S (Note 3)
Carrier frequency .
o (Note 4) 1 to 15kHz (Default : Soft sound 4kHz)
©| |Overload current 120% for 1 min., 140% for 2.5 seconds
5 rating
g Rated capacity 10 |17 |25 |38 |60 90| 12|16 | 21 |26 | 30 | 42| 51 | 60
£ [kVA] (Note 1) ’ ’ ' ’ ' ’
Max. continuous
- | rated current [A] 15|25 | 36 [ 55| 86 13 17 23 31 37 44 60 73 87
= (Note 2)
v
> | Max. applicable
>
& | motor [kW] (Note 3) 04 |075)| 15 | 22 | 37 (55| 75 11 15 | 185 | 22 30 37 45
T
Carrier frequency .
(Note 4) 1 to 15kHz (Default : Soft sound 4kHz)
Overload current 150% for 1 min., 175% for 2.5 seconds
rating
Power rR;t‘;‘zdir']mt voltage: 380 to 480V £10%
0,
supply frequency 50 or 60Hz +5%
Rated output
voltage 380 to 480V (Max.)
Output (Note 5) (Note 6)
Output frequency 0.1 to 440Hz
» ) - . Standalone
'§ EMC filter Built-in (option) (option)
S | DC reactor Standalone (option) Built-in (option)
= , ,
o D_yna_mlc braking Built-in (standard) Standalone (option)
5] circuit
-% Dynamic braking Built-in (option) Standalone (option)
= |resistor
Wall-mounted
Structure Wall-mounted E (standgrd)
- ree-standing type
S (option)
[$]
2 Enclosure 1P20 IP00 (stan(_jard)
@ IP20 (option)
S Cooling method Self-cooling Forced air cooling

Approx. weight (kg)

5

| 12

23 | 27

Paint color

Munsell N4.0

Working environment

Indoors, Working ambient temperature : -10 to 50°C (Note 7)

Relative humidity: 95%RH or below (no dew condensation),
Altitude: 1000m or less, Vibration: 4.9m/s® or less
Freedom from corrosive or explosive gases, steam, dust, oil mist or cotton lint.
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W 200V/400V Series VT240S-055L to 090L, -75H to 475H

Paint color

Munsell N4.0

Item Specifications
System 200V Series 400V Series
Type (VT240S-0000) | 055L | 075L | 090L | 075H | 090H | 110H | 132H | 160H | 200H | 250H | 315H | 400H | 475H
Rated capacity
[KVA] (Note 1) 73 99 114 | 102 | 124 | 148 | 173 | 222 | 297 | 360 | 409 | 513 | 603
Max. continuous
rated current [A] 211 | 286 | 328 | 147 | 179 | 214 | 249 | 321 | 428 | 519 | 590 | 740 | 870
= (Note 2)
e
= Max. applicable
£ | motor [kW] 55 75 90 75 90 110 | 132 | 160 | 200 | 250 | 315 | 400 | 475
o (Note 3)
pd
Carrier frequency .
o (Note 4) 1 to 15kHz (Default : Soft sound 4kHz)
g| |Overload current 120% for 1 min., 140% for 2.5 seconds
5 rating
| [Rated capacity 60 | 73 | 99 | 75 | 102 | 124 | 148 | 173 | 222 | 297 | 360 | 409 | 513
£ [kVA] (Note 1)
Max. continuous
- | rated current [A] 174 | 211 | 286 | 108 | 147 | 179 | 214 | 249 | 321 | 428 | 519 | 590 | 740
= (Note 2)
?
> [ Max. applicable
>
& | motor [kW] (Note 3) 45 55 75 55 75 90 110 | 132 | 160 | 200 | 250 | 315 | 400
T
Carrier frequency .
(Note 4) 1 to 15kHz (Default : Soft sound 4kHz)
Ov_erload current 150% for 1 min., 175% for 2.5 seconds
rating
g g |Rated inputvoltage:| 500 to 230 +10% 380 to 480V 5%
55 P 50 or 60Hz 5% 50 or 60Hz +5%
o o [frequency
Rated output
voltage 200 to 230V (Max.) 380 to 480V (Max.)
Output (Note 5) (Note 6)
Output frequency 0.1 to 440Hz
EMC filter Standalone (option)
’gm DC reactor Built-in (option) | Standalone (option)
£ 9 . -
g% Dynamic braking Standalone (option)
£5% circuit
2 . .
Dyr_1am|c braking Standalone (option)
resistor
c Structure Wall-mounted (standard), Free-standing type (option)
-% Enclosure IP0OO (standard), IP20 (option)
% Cooling method Forced air cooling
§ Approx. weight (kg) | 45 | (65) [ (100)| 42 | 45 | (60) | (65) | (90) | (100) | (200) | 285 | 290 | 295

Working environment

Indoors, Working ambient temperature : -10 to 50°C (Note 7)
Relative humidity: 95%RH or below (no dew condensation),
Altitude: 1000m or less, Vibration: 4.9m/s? or less

Freedom from corrosive or explosive gases, steam, dust, oil mist or cotton lint.
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(Note 1) The output voltage indicates the output capacity [kVA] at 200V for the 200V series, and 400V
for the 400V series.

(Note 2) Indicates the total effective value including the higher harmonics. When using the normal-duty
setting, the load rate must be limited to 80% to satisfy a life of five years at an annual average
ambient temperature of 35°C.

(Note 3) Indicates the case for the MEIDENSHA standard 4-pole squirrel cage motor.

(Note 4) If 4kHz is exceeded when using the normal-duty setting, and if 4, 6, 8 or 10kHz is exceeded
when using the heavy-duty setting, the maximum continuous rated current must be lowered.

* For 200V series, normal-duty setting

Capacity 4kH 6kHz 8kHz 10kHz 12kHz 15kHz Derating
OP7L 5.0 4.7 4.4 4.1 3.9 3.6
1P5L 8.0 7.5 7.0 6.6 6.2 5.8
2P2L 11.0 10.3 9.7 9.0 8.6 7.9
4P0OL 16.0 15.0 14.1 13.1 12.5 11.5 - no
5P5L 24.0 226 211 19.7 18.7 173 13:2 {g 12?:@ goﬁﬂ mz
7P5L 33.0 31.0 29.0 271 25.7 23.8
011L 46.0 43.2 40.5 37.7 35.9 33.1
015L 61.0 57.3 53.7 50.0 47.6 43.9
018L 76.0 714 66.9 62.3 59.3 54.7
022L 88.0 82.7 774 72.2 66.9 59.0
030L 118.0 110.9 103.8 96.8 89.7 79.1 o
037L 146.0 137.2 128.5 119.7 111.0 97.8 3%I1kHz
045L 174.0 163.6 153.1 142.7 132.2 116.6

* For 400V series, normal-duty setting

Capacity 4kH 6kHz 8kHz 10kHz 12kHz 15kHz Derating
OP7H 2.5 2.3 2.0 1.8 1.6 1.4
1P5H 3.6 3.2 2.9 2.5 2.3 2.0
2P2H 5.5 5.0 4.4 3.9 3.5 3.0
4POH 8.6 7.7 6.9 6.0 5.5 4.7
5P5H 13.0 1.7 10.4 9.1 8.3 7.2 4k to 10kHz: 5%/1kHz
7P5H 17.0 15.3 13.6 11.9 10.9 9.4 10k to 15kHz: 3%/1kHz
011H 23.0 20.7 18.4 16.1 14.7 12.7
015H 31.0 27.9 24.8 21.7 19.8 17.1
018H 37.0 33.3 29.6 25.9 23.7 20.4
022H 44.0 39.6 35.2 30.8 28.2 24.2
030H 60.0 54.0 48.0 42.0 36.0 27.0
037H 73.0 65.7 58.4 511 43.8 32.9 o
045H 87.0 78.3 69.6 60.9 52.2 39.2 S%I1kHz
055H 108.0 97.2 86.4 75.6 64.8 48.6

* For 200V series, heavy-duty setting

Capacity 4kH 6kHz 8kHz 10kHz 12kHz 15kHz Derating
0P7L - - - 3.0 2.9 2.7
1P5L — - — 5.0 4.8 4.5
2P2L - - - 8.0 7.7 7.2
4P0OL - - — 11.0 10.6 9.9 10k to 15kHz: 2%/1kHz
5P5L - - — 16.0 15.4 14.4
7P5L - - — 24.0 23.0 21.6
011L - - - 33.0 31.7 29.7
015L - - 46.0 43.2 39.8 37.2 8k to 10kHz: 3%/1kHz
018L - —> 61.0 57.3 52.8 49.3 10k to 15kHz: 2%/1kHz
022L — 76.0 71.4 69.2 66.9 58.8 6k to 10kHz: 3%/1kHz
030L - 88.0 82.7 80.1 774 68.1 10k to 15kHz: 2%/1kHz
037L 118.0 110.9 97.6 80.0 89.7 79.1 o
045L 146.0 137.2 120.8 99.0 111.0 97.8 3%I/1kHz
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* For 400V series, heavy-duty setting

Capacity 4kH 6kHz 8kHz 10kHz 12kHz 15kHz Derating

OP7H - - - 1.5 1.4 1.3

1P5H - - — 2.5 2.4 2.1

2P2H - — — 3.6 3.4 3.1

4POH - - - 55 52 4.7 |10k to 15kHz: 3%/1kHz

5P5H - - - 8.6 8.1 7.3

7P5H - - — 13.0 12.2 11.1

011H — — — 17.0 16.0 14.5

== F et mr e b s e e
10k to 15kHz: 3%/1kHz

022H — — 37.0 33.3 31.1 27.8

030H - - 44.0 39.6 35.2 28.6 8k to 15kHz: 3%/1kHz

037H - 60.0 54.0 48.0 42.0 33.0 6k to 15kHz: 5%/1kHz

045H — 73.0 65.7 58.4 51.1 40.2

055H 87.0 78.3 69.6 60.9 52.2 39.2 5%/1kHz

The carrier frequency automatic reduction function may automatically reduce the carrier
frequency to 2.0kHz depending on the output current or inverter temperature. This function is
valid only when C22-6 is set to 1. The reduction function is enabled as the factory setting. The
setting value and actual carrier frequency may differ, so check the actual carrier frequency with
D03-3. The reduction conditions for each capacity are shown below.

» For OP7H to 5P5H, OP7L to 5P5L
If the power module temperature exceeds 110°C, the carrier frequency is automatically
reduced to 2.0kHz.

» For 7P5H to 022H, 7P5L, 011L
If the power module temperature exceeds 85°C, the carrier frequency is automatically
reduced to 2.0kHz.

» For 030H or more, 015L or more
If the heat sink temperature 75°C is exceeded and the output current exceeds 110% or if the
heat sink temperature 95°C is exceeded, the carrier frequency will automatically change to
2.0kHz.

* Check the power module and heat sink temperature with D02-4.

(Note 5) An output voltage exceeding the input voltage cannot be attained.
(The upper limit of the output voltage effective value is the DC voltage/1.37.)

(Note 6) The rated output voltage for the sensor-less vector control mode, vector control with sensor
mode, PM control with sensor mode and the sensor-less PM control mode is as follows.
200V series : 160C/180V/190V respectively in respect to input voltage 200V/220V/240V
400V series : 300V/320V/360V/380V respectively in respect to input voltage
380Vv/400V/440V/480V
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(Note 7) The following conditions apply to the upper limit of the working ambient temperature when using
the normal-duty setting.

Output current (%)
100

90 —+

80 ——-—mmmmmmmmmmmmeeo oo

70 T

60 ——

I [
< 30 35 40 45 50

Ambient temperature (°C)

(1) 5P5L

If the ambient temperature exceeds 40°C, reduce the output current by 2% per 1°C.
(2) 011L/5P5H (NF)/015H

If the ambient temperature exceeds 40°C, reduce the output current by 0.5% per 1°C.
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B Control specifications table

Speed Vector control PM motor Sensor-less PM
VI/f control sensor-less with speed control with motor control
vector control | sensor (Note 1) | sensor (Note 2) (Note 4)
All digital control
Control method Sine wave approximation PWM
Mono-sound mode : 1 to 15KHz (0.1kHz increments)
5 | Transfer Soft sound mode : Average frequency 2.1 to 5kHz
£ |frequency Frequency modulation method
8 (3 tone modulation, 4 tone modulation)
& | output frequenc
£ | uibu requency 0.01Hz
2 |[resolution
o
19 . 0.01Hz (digital)
T Freque_ncy setting 0.025% (analog)
resolution )
In respect to maximum frequency
Frequency +0.01% (digital) at 25+10°C
accuracy 10.0% (analog) at 25+10°C
Middle V/f point of five Randomly set
Voltage/frequency | points randomly set Randomly set between 150 and between 150 and | Currently being
characteristics between 3 and 440Hz can | 9999min™ (max. 180Hz) 9999min” reviewed
be set (max. 210Hz)
Manual/automatic
Torque boost selective -
Max. torque for applicable
Max. torque boost motor is output when _
-orq used with automatic
tuning.
Automatic measurement of motor constants En.code phase
Aut ti t of vari t adjustment c tlv bei
o | Automatic tuning utomatic measurement of various parameters Magnetic pole urrently being
S Basic method which does not rotate motor, and extended osition reviewed
T method which rotates motor are available position
3 estimation
5 : Set between 0.1 and Currently being
(] —
g Starting frequency | 5 o1y, reviewed
g 200% or more  (Note 3)
S » Using Meidensha Approx. 80%
) standard motor
Starting torque * At 150% of rated - Details are
current currently being
+ Attainment time approx. reviewed
3 sec.
Acceleration/ 0.01 to 60000sec
deceleration time Acceleration/deceleration time x 2, jogging dedicated x 1, program cushion x 8
Accelerat]on/ Linear/S-character selective
deceleration mode
3 modes selective
) » Forward run/reverse run
Operation method
* Run stop/forward run reverse run
» Forward run pulse/reverse run pulse/stop

(Note 1) The IM speed detection option PCB is required.
(Note 2) This is for the Meidensha standard PM motor. The PM speed detection option PCB is required.

(Note 3) Differs according to the motor capacity, rated voltage and rated frequency. If 45kW is exceeded, starting
torque is approx. 150%.

(Note 4) The specifications for the sensor-less PM motor control are currently being reviewed. The inverter and
motor combination must be adjusted, and as this is not a universal combination, the applications and users
will be limited. Contact Meidensha for more details.
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B Control specifications table (continued)

PM motor
control with
sensor (Note 2)

Vector control
with speed
sensor (Note 1)

Speed
sensor-less
vector control

VIf control

Sensor-less PM
motor control
(Note 4)

Stop method

Deceleration stop in respect to run, emergency stop and inching, coast to stop selective

Braking start frequency,
randomly set between 0.1
and 60.0Hz

Braking start speed, randomly set between 0.00 and 50.00%

frequency setting

Acceleration/deceleration time as changeable
5-bit non-encode mode

DC braking Braking voltage, randomly Braking current ,randomly set between 50 and 150%.
set between 0.1 and
@ 20.0%
% Braking time Randomly set between 0.0 and 20.0 seconds
% Output frequency 0 to 440Hz 0 to 180Hz 0to 210Hz 0 to 440Hz
8 - —
2 Control range | SIMPI€ ASR function is 1:100 1:1000 1:100
5 not specified
£ | = |Constant . . . .
8 % output range Upto1:7 Upto1:2 Upto1:4 Upto1:1.5
8 | control Currently being
o reviewed
3 ?Xf;ﬁ:i’( N +0.01% +0.5% +0.01% £0.01%
9 | 50Hz)
Control Simple ASR function is 5Hz 30Hz _
response not specified
Multi-step 8 steps

Ratio interlock
setting

During remote setting
mode
y=Ax+B+C

During remote setting mode
y=Ax+B+C

y: Operation results
x: Operation input

A: 0.000 to £10.000
B: 0.00 to +440.00Hz
C: Auxiliary input

y: Operation results
x: Operation input
A: 0.000 to £10.000
B: 0 to +9999min™"
C: Auxiliary input

With output upper/lower
limit

With output upper/lower limit

Three places can be set

_E’ Frequency jump Width can be varied -
5 between 0.0 and 10Hz
@ Operation/non selective
Slip compensation | Slip compensation gain: -
0.0t0 20.0
Automatic run 10-step automatic run function
function Synchronous/asynchronous selective
i Arithmetic operations, logical operations, size comparison and LPF operations, etc., in respect to the
Built-in PLC . log i ibl
function sequence |nput_/output and analog input/output are pOSS|_b e. _
Program capacity: max. 64 commands * 5 banks, operation cycle: 1 bank in 2ms
PID control
K'Ck'uP . Deceleration control at power failure
Others utomatic st::_lrt . Multi-pump
Restart after instantaneous power failure L0
. Spinning frame
Reverse run prevention
Traverse pattern
- Local/remote changeover operation, forward run/reverse run direct operation, reference, change and
2 | Operation panel copy of all parameters
‘g Mountable outside unit (extension cable max. 3m)
35 Display 16 characters * 2 lines  Status display LED: 4 points
_E‘ LCD type Operation Operate with knob and set key
E’ LED tvpe Display 7-segment LED x 5 digits + sign  Status/unit display LED: 7 points
§ P Operation . Operate with AV keys + set key

Sequence input

Programmable : 7 points sink/source changeable, PSI7 is used as pulse train input
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B Control specifications table (continued)

Speed Vector control PM motor Sensor-less PM
V/f control sensor-less with speed control with motor control
vector control | sensor (Note 1) | sensor (Note 2) (Note 4)
Relay 1c contact: 1 point (programmable), relay 1a contact: 1 point (programmable),
- open collector: 3 points (programmable), PS03 is used as pulse train output
2 | Sequence output | The programmable details can be changed between speed detection, pre-charging complete, reverse
= run, speed reached, direction operation, current reached, speed reached, acceleration, deceleration
S and fault code
g
5 Voltage input (0 to 10V, 0 to 5V, 1 to 5V) or current input (4 to 20mA, 0 to 20mA): 2 points
b= . Voltage input (0 to £10V, 0 to +5C, 1 to 5V): 1 point (used with sequential ratio operation or PID
8 Frequency setting feedback, etc.)
Pulse train input (max. 10kHz): 1 point
% Meter outout Voltage output (0 to 10V) or current output (4 to 20mA): 2 points (programmable)
8 P Change between output frequency, output voltage, output current, DC voltage, etc.
c
2 Communication protocol: Modbus-RTU or VT240S series dedicated communication (standard serial)
_S Connection method: RS485, 2-wire type, Transmission distance: total extension distance 150m or less,
S | Serial interface Transmission method: Start-stop synchronization, half-duplex communication, Baud rate: select from
E 4800/9600/14400/19200/38400bps, No. of stations: max. 32 units, Error detection: Sum check, parity,
o) framing
(&]
Overcurrent limit (primary current limit level changeable in three stages), overcurrent limit, undervoltage
Preventive limit, overload warning, carrier frequency automatic reduction at overload (cooling fin overheat)
(selective)
Shut-off Overcurrent, overvoltage, undervoltage, IGBT fault, phase failure (input/output), overload, cooling fin
temperature rise, ground fault, other self-diagnosis
c Past four faults recorded. Recorded details: primary cause, secondary cause, output
-% Fault history frequency/current/DC voltage before shutoff, hardware latch, cumulative ON time, cumulative operation
@ time
Qe_ Normal-duty setting
120% for 1 minute, 140% for 2.5 seconds (reduced to 60% for 1 minute from 1Hz to 0.1Hz),
Overload inverse time characteristics
withstand level Heavy-duty setting
150% for 1 minute, 175% for 2.5 seconds (reduced to 75% for 1minute from 1Hz to 0.1Hz),
inverse time characteristics
Retry Randomly set between 0 and 10 times
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Appendix 2 Outline Dimension Drawings
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Fig. 1 Fig. 2

B 200V Series VT240S-0P7L to 045L, 400V Series VT240S-0P7H to 055H

Type Dimensions (mm) cl:l:ta::?it Weight Fig
o0 [0 wo [wi [ w0 [ wi [ o [ oo |mina
OP7L OP7H
1P5L 1P5H
2P2L 2P2H 155 140 250 235 180 6 3
4P0OL 4POH M4
5P5L 5P5H

7P5H
011H
015H 205 190 275 260 196 5 1
7P5L
011L - M5
018H
022H
030H 260 240 350 330 298 M6 12
015L
018L
037H
022L 045H 470 450 23
M8
030L 300 200
055H 317 10 27 2
520 500
037L
045L 340 240 M10 30
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H
HO

ee

B 200V Series VT240S-055L to 090L, 400V Series VT240S-075H to 475H

Type Dimensions (mm) cl:l:zlunit Weight Fig
200V | 400V |\, w1 HO H1 D od | terminal | (K9
Series Series
42
gggﬂ 430 300 615 595
055L 45
350 10
1 (60)
1323 500 | 400 | 740 | 714 M10
075L (65)
160H (%0) ’
200H 580 400 1020 990
090L (100)
250H 580 400 1300 1270 470 15 (200)
315H M16 285
400H 840 600 1300 1270 290
475H 295
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Appendix 3. Fault Codes

Code Display Fault Description Retry
00 I N No fault No fault recorded. x
01 - - EMS Emergency | Indicates that sequence signal EMS has been input in C00-4 = 2 (fault <

Dl T ) |stop output at emergency stop) mode.
Power module fault
_ Power n: sub-code  1: during stop 2: during operation at
02 |22 _ module the set speed o
o T m (PMen) error 3: during acceleration  4: during deceleration
5: during braking 6: during ACR
7: during excitation 9: during automatic tuning
The output has risen to or beyond 300%.
n: sub-code  1: during stop 2: during operation at
03 000 00 0 Over the set speed o
22 T (OCn) | eyrrent 3: during acceleration  4: during deceleration
5: during braking 6: during ACR
7: during excitation 9: during automatic tuning
The DC voltage has risen to or beyond the preset level. (Vdc > 800 or
400V)
- - Over n: sub-code  1: during stop 2: during operation at
04 S T (Oven) voltage _ _ the_set speed _ O
3: during acceleration  4: during deceleration
5: during braking 6: during ACR
7: during excitation 9: during automatic tuning
While the drive is running, the DC voltage has lowered to or beyond the
preset level (65% of the rating).
n: sub-code  1: during stop 2: during operation at
- the set speed
" Under . . . . . .
05 |pges =11 (UV-n) voltage 3: during acceleration  4: during deceleration x
- : 9 5: during braking 6: during ACR
7: during excitation 9: during automatic tuning
When C08-0=2, 3 (automatic start), only the symbol is displayed, and the
FLT LED does not operate.
06 ooy PHL Phase This indicates that there is a phase failure in the AC input power supply. "
[l T ) | failure n: sub-code 1: Input phase failure 2: Output phase failure
- The heatsink temperature has risen.
07 :_: () H "1 (UOHN) Overheat n: sub-code 1: Detected w?th thermistor O
2: Detected with thermostat
This indicates that the motor rotation speed is abnormal.
n: sub-code
1: Overspeed (C24-0 over)
I 2: Speed (magnetic pole position) detection error (C24-2)
08 " M1, (SP-n) |Speederror 3: Speed deviation error (C24-5) *
4: Reverse run detection error
5: Encoder initialization error 1
6: Encoder initialization error 2
O I Converter | This indicates that trouble has occurred in the converter cooling fan.
09 00 CONV O
o ( ) |fan fault (Only on parallel machines mounted with a converter fan.) (Note 1)
This indicates that the automatic tuning did not complete normally.
n: sub-code (Automatic tuning step)
Automatic 1: Setting error 2: Calculation operation error
D tuning 3: Operation error 4: Load error
A I s =1 - x
UL . (ATT-n) abnormal 5: End process error 6: Convergence operation error
completion 7: Magnetic pole position estimation motor rotation error
8: Magnetic pole position estimation voltage stability error
9: Magnetic pole position estimation retry error
Indicate that the output current exceeded the thermal operation time
having inverse time characteristics. When Normal-duty is set, the
standard characteristics are 120% for one minute in respect to the motor
rated current value. At 122% or more in respect to the inverter rated
0B =00 100 Overload current, this will be 140% for 2.5 seconds. o
o T, (OLn) verioa When Heavy-duty is set, the standard is 150% for one minute in respect
to the motor rated current value. At 155% or more in respect to the
inverter rated current, this will be 175% for 2.5 seconds.
n: sub-code
1: Equipment overload 2: DBR overload  3: Motor overload

A-12
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Code Display Fault Description Retry
The Drive has sensed grounded conditions on the output.
n: sub-code  1: during stop 2: during operation at
oo the set speed
OC fiw’™ . (GRD. n) |Ground 3: during acceleration  4: during deceleration ©
5: during braking 6: during ACR
7: during excitation 9: during automatic tuning
There has been an error in communications through the 1/0 port.
n: sub-code
1: Gate shutdown circuit error. A feedback signal has disagreed to a
gate shutdown command.
2: A/D convertor error. The A/D convertor has been jammed.
3: Current detector offset. The offset of the current detector has
increased to or beyond 0.5V.
4: Retry time out. Indicates that the operation was not successful
oo within the No. of retries set in C21-0.
0D |y o (10n) 1/0O error 7: This indicates that the PROFIBUS interface option cannot be x
: started up.
8: This indicates that a watch dog error occurred in the PROFIBUS
interface option. Indicates that an operation delay occurred in the
PROFIBUS interface option.
B: PID error
C: External brake IDET error
D: External brake RUN error
E: External brake answer error
F: Thermistor fault
There has been an error while the CPU, RAM or ROM is in the
self-diagnosis mode at power-up.
n: sub-code
1: Watch-dog error, indicating that the CPU has been jammed. This
fault may appear during at-speed operation.
2: CPU calculation error.
3: CPU RAM error.
= 4: External RAM error.
OE =- =-' =-=.'-'. (CPU.n) |CPU error 6: E°PROM check-sum error. *
7: E?PROM read error.
8: E’PROM write error. This error is only displayed, and the gate will
not shut down and FLT will not be output.
A: Stack overflow
B: Simple PLC overload
* CPU1 to 6, 7 and 8 are specific fault output functions and cannot
be output.
OF :— :_: '—, :: (FUSE) |Fuse blown | Indicate that the main circuit's fuse has blown. O
10 ::. F' F :_ :: (BPFLT) ;Z:Z“el unt Ionfgicates that the connection signal with the parallel unit has been cut o
cutoff ’
Indicates that there is an error in the various data stored in the E2PROM.
e E2PROM For details, enter the monitor mode: D20-2, and correct the data.
- O, (dEn) data error Caution) If this appears when starting up, the details will not be stored x

internally. Thus, after starting up normally, these details

cannot be read with the fault history (D20-0).

A-13




Appendix

Appendix 4. Display Messages
Display Name Explanation
orF OFF Indicates that the motor is stopped.
Indicates that the motor is running.
-in RUN Occurs when a parameter, which cannot be changed
during operation, was changed during operation.
Indicates that the parameters are locked.
- LOCK Occurs when a parameter locked with C09-0 was operated.
o Also occurs when a key other than the STOP key was
pressed while key operations were prohibited with C09-1.
Indicates that the operation is being retried.
b RETRY The value displayed at the same time is the number of
retries.
o BREAK Indicates that the brakes are being applied.
P Pick Up Indicates that pick-up is being applied.
- - o Indicates that the scale display has exceeded the upper
DI ver

limit 99999.

EEPROM Error

Indicates that an error occurred during the parameter copy
function's verify check using the operation panel.

- ERROR Indicates that the fault display mode is active.
.:._E - Minor Error Indicates that the minor fault display mode is active.
L LIST Indicates that the list display mode is active.

Auto Tuning Start

Indicates that automatic tuning will be started.

Auto Tuning End

Indicates that automatic tuning has ended.

o -+ Data ERROR
oD Data CHANGE Indicates the head of the list display.
acno Data END Indicates the end of the list display.
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Appendix 5. Segment LED Display

(1) Numeric

Display | & [ + | 2| 3|45 [&|0%]8]%
Numerics 0 1 2 3 4 5 6 7 8 9
(2) Alphabet
Display F: ::l :: |:= E F ::l H | _:
Alphabet A B (b) C D (d) E F G H [ J
Display :_ l:l (| ::: P ':= . - :: :_:
Alphabet L M (m) | N (n) (0] P Q) | R(r) S T (t) U
Display |:| “ - Vo A
I
Alphabet | V (v) Y - (Braékets)
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Revision history

Revision history

Revision Page Revision details CP.U RO.M
version version
- - 9457.0 9458.0
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