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Preface

Thank you for selecting KE200 series frequency inverter from Shenzhen Micno Electric Co., Ltd.

KE200 inverter is a series of high performance vector control frequency inverter with 4 kinds of control
modes - V/F control without PG, V/F control with PG, open loop vector control, close-loop vector control. It
has abundant advanced functions including slip compensation, torque compensation, dwell function, zero
servo function, speed control and parameter autotuning. It is applicable in many situations which need
accurate speed control, fast torque response speed and high start-torque.

This manual describes how to use KE200 series inverter properly. Please read it carefully before installation,
operation, maintenance and inspection. Besides, please use the product after understanding the safety
precautions.

Precautions

® In order to describe the product’s details, the drawings presented in this instruction are sometimes
shown without covers or protective guards. When using the product, please make sure to install the

cover or protective guard as specified firstly, and operate the products in accordance with the
instructions.

® Since the drawings in this manual are represented examples, some are subject to differ from
delivered products.

® This manual may be modified when necessary because of improvement of the product, modification
or changes in specifications. Such modifications are denoted by a revised manual No..

® |f you want to order the manual due to loss or damage, please contact our company agents in each
region or our company customer service center directly.

e |If there is still any problem during using the products, please contact our company customer service
center directly.
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Safety Precautions

During the installation, operation and maintenance of the product, please make sure to follow the safety
precautions.

Caution

Danger

Do not touch PCB and other components before the charging indicator is off after power off.
Prohibit wiring during power on, do not check the components and signals on PCB when
inverter running.

® Do not disassemble or change the inside connection, wiring and components of the inverter
without permission.

® The ground terminal must be connected to ground correctly. 220V class: the third ground

connection, 380V class: special ground connection.

Caution

® Do not do withstand voltage test for the inverter’s inside components, these semiconductor
components will be damaged easily with high voltage.
Never connect the U, V and W output terminals of inverters to AC power.

Do not touch the main PCB, as IC on CMOS of PCB is affected and damaged easily by static.
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Chapter 1 Product Information

Caution

Never install or operate any inverter that is damaged or missing components. If not, injury will be
caused.

1.1 Product Inspection

Checking the following items when receiving the inverter:

Confirmation Items Method

Confirm if the inverter is what you ordered Check KE200 name plate

Inspect the entire exterior of the inverter to see if there are

Damaged or not any scratches or other damage resulting from shipping

Confirm if the fastening parts (screws, etc)

i Check with a screw driver if necessary
are loosing or not

User’s manual, certification and other spares KE200 user’s manual and the relative spares

Please contact the local agent or our company directly if there is any damage on the inverter.

1.2 Model Description

KE200-5R5G-T4

Input voltage
T2: 3AC 220V
T4: 3AC 380V

Vector control G
G: Constant lorque type

inverter series

Power rating
5R5: 5.5KW
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1.3 Nameplate Description

MICNO SHENZHEN MICNO ELECTRIC co, LTD.

Model No. —» | MODEL: KE200-5R5G-T4 SPEC: V1

Power ratihg ——» | POWER: 5.5kW

Input specificaton ——» | INPUT: AC 3PH 380V£15% 50/60Hz

Output specificaton — | ONTPUT: 14A AC 3PH 0~380V 0~400Hz

— OITENTENEDRERTEE VLD ———

0101210002203010001

1.4 Selection Guide

Table 1-1 KE200 Inverter Model and Technical Data

Inverter Model Motor Rated Inp:t Current Rgted O:JtRut
KW HP (A) urrent (A)
3AC 220~240V *15%
KE200-2R2G-T2 2.2 3 12 11
KE200-004G-T2 3.7 5 18 17.5
KE200-5R5G-T2 5.5 7.5 26 25
KE200-7R5G-T2 7.5 10 34 33
KE200-011G-T2 11 15 50 49
KE200-015G-T2 15 20 66 64
KE200-018G-T2 18.5 25 81 80
KE200-022G-T2 22 30 98 96
KE200-030G-T2 30 40 133 130
KE200-037G-T2 37 50 166 160
KE200-045G-T2 45 60 188 183
KE200-055G-T2 55 75 211 224
KE200-075G-T2 75 100 288 300
3AC 380~460V *15%

KE200-004G-T4 4.0 5 9 8
KE200-5R5G-T4 5.5 7.5 16 14
KE200-7R5G-T4 7.5 10 21 18
KE200-011G-T4 11 15 28 27
KE200-015G-T4 15 20 38 34
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KE200-018G-T4 18.5 25 43 41
KE200-022G-T4 22 30 51 48
KE200-030G-T4 30 40 68 65
KE200-037G-T4 37 50 84 80
KE200-045G-T4 45 60 98 96
KE200-055G-T4 55 75 124 128
KE200-075G-T4 75 100 155 165
KE200-090G-T4 90 125 181 195
KE200-110G-T4 110 150 218 224
KE200-132G-T4 132 175 260 270
KE200-160G-T4 160 210 292 302
KE200-185G-T4 185 250 330 340
KE200-220G-T4 220 300 440 450
KE200-300G-T4 300 420 580 605

1.5 Technical Specifications

Table 1-2 KE200 Inverter Technical Specifications

Item Specification
Input Input voltage 220~240V%15%, 3AC 380~460V+15%
npu
P Input frequency 47~63Hz
Output voltage 0 ~ input voltage
Output
Output frequency | 0~400Hz
V/f control (with/without PG)
Control
Control mode Open loop vector control (SVC)
feature

Close loop vector control (VC)

Operation
command mode

Keypad control, terminal control, communication control

Frequency
reference source

Digital setting, analog setting, serial communication setting, multi-step
speed setting, PID setting, etc. These frequency settings can be
combinated and switched between different modes.

Overload capacity

150% 60S, 180% 10S, 200% 3s

Start torque

0Hz/150% (VC), 1Hz/150% (SVC)

Speed adjustment
range

1: 1000 (VC), 1: 100 (SVC)

Speed control
accuracy

+0.02% (VC), £0.2% (SVC)

Speed control
response

<3.5ms (VC), <20m s(SVC)

Torque limit

Available (parameter setting 4 modes)

Torque control
accuracy

+5%(VC)

Torque control
response

40Hz(VC), 20Hz(SVC)

Frequency control
range

0.1~400Hz
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Frequency control
accuracy

Digital reference: 0.01% (-10°C~40°C)
Analog reference: 0.1% (25°C~107C)

Frequency setting

Digital reference: £0.01Hz

resolution Analog reference: 0.03Hz/60Hz (11bit + code)
Output frequency 0.01Hz
resolution '

Frequency setting
signal

-10~10V, 0~10V (20kQ), 4~30mA

Acceleration/
deceleration mode

Linear/S curve, four kinds of acceleration/ deceleration time (range
0.01~6000.0S)

Braking torque

20% (150% when equipped with braking resistor)

V/f curve

15 fixed types and random V/f curve setting

Fault protective
function

Provide more than 30 kinds of fault protective functions, which are
overcurrent, overvoltage, undervoltage, overheating, phase failure,
overload, short circuit, etc. It can record the detailed state of inverter
operation during failure and has fault automatic reset function.

Input terminal

Programmable DI: 8 on-off inputs (2 fixed)
2 Programmable Al: Al1: voltage -10~10V,
Al2: voltage 0~10V or current 0/4~20mA

Input/out 2 programmable open collector outputs
put _ 2 programmable analog outputs: -10 ~ 10V
terminals Output terminal
1 relay output (normal open)
1 programmable relay output
Communication Offer RS485 communication interface, support MODBUS-RTU
terminal communications
Envi tal -10°C~40°C, when it exceeds 40°C, inverters will be derated use. It
nvironmenta must not exceed 50 °C maximum. Derating will be 4% when the
temperature ) o
temperature rise by every 1°C.
Environ- Humidity <90, no condensation
ment Altitude <1000M: output rated power, >1000M: output derating
constraint
Storage -20°C~60C
temperature
Storage Indoor, without direct sunlight, dust, corrosive gas, combustible gas, oil

environment

mist, steam, water, salt, vibration
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1.6 External & Installation Dimensions

1.6.1 Parts Description

Operation keypad

Cover installation hole

inlet

Inverter installation hole
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1.6.2 External & Installation Dimensions

3AC 220V inverter dimension

> =
o

EPE: =
S S E— ‘ S —
2.2~15kW
W
A D
( ®)
0
oI
K_JL JC DN :
18.5~75kW
External Dimension Installation Dimension .
Power (mm) (mm) Mounting
Range Bolt Model
w H1 H2 D A B
2.2~7 5kwW 200 330 300 188.8 90 317 M4
11~15kW 255 440 403 229 140 423.6 M5
18.5~22kW 280 570 521 253 190 552 M6
30~37kW 320 600 552 330 230 582 M8
45~55kW 320 715 662 356 230 695.5 M8
75kW 480 790 725 385 360 768 M10
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3AC 380V inverter dimension

w D
A
( N
dy 7%
L
4 D [ E—
4 b a—n
4 b a—n
4 B a—n
4 b N — a—n
4 b 0O T a—n
d b a—n
d b a—/n
q B a—n
4 b a—n
d b a—n
4 b a—n
4 B a—n
d B a—n
4 b a—n
d b a—n
T T T T T [ E—
NS AN
4.0~30kW
A | D
( @ ]
[} Q
N ~
T O
 — i —
 — i —
 — i —
 — i —
—cC—
 — o |} — |
 — i —
 — i —
 — i —
 — i —
= :
t DA DA

37~200kW (including 90~200kW standard inverter)
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H2

H1

90~200kW nonstandard inverter (with base)

External Dimension Installation Dimension - ’
mm mm ounting
Power Range ( ) ( ) Bolt Model
w H1 H2 D A B
4~5.5kW 150 280 253 206 90 266 M3
7.5~15kW 200 330 300 188.8 90 317 M4
18.5~30kW 255 440 403 229 140 423.6 M5
37~45kW 280 570 521 253 190 552 M6
55~75kW 320 600 552 330 230 582 M8
90~110kW 320 715 662 356 230 695.5 M8
(without base)
90~110kW
(with base) 320 992 962 356
(w1i t?]zoﬁ%%ks\:ev) 480 790 725 385 360 768 M10
132=200kW- 1 g5 1165 | 1125 | 385
(with base)

Note: Base is optional for 90~200kW inverters. Standard invertes are without base.

10
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External Dimension

Installation Dimension

Mounting
mm mm
Power Range ( ) ( ) Bolt Model
w HA1 H2 D A1 A2 B
220~315kW
(without base) 700 970 900 408 160 480 946 M10
220=315kW- | 709 | 4300 | 1350 | 408
(with base)
1.6.3 Keypad External Dimension
27.4
65
15
o 0 © 5
o
@)
()
= o O O

12
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Chapter 2 Installation

Using Environment

Be sure that the inverter is mounted in a location protected against the following conditions:

Ambient temperature range: NEMA 1: -10 to 40°C (14 to 104°F)
Open Chassis: -10 to 45°C (14 to 113°F)

Direct sunlight (not for use outdoors)

Rain, moisture

High humidity

Oil sprays, splashes

Salt spray

Dust or metallic particles in the air

Corrosive gases (e.g. sulfurized gas) or liquids

Radioactive substances

Combustibles (e.g. thinner, solvents, etc.)

Physical shock, vibration

Magnetic noise (e.g. welding machines, power devices, etc.)

When mounting units in an enclosure, install a fan or other cooling device to limit the air temperature

within the inverter to below 45°C.

Inside the cabinet

L] s

28

o

D

5

D

Q

Q

o

D

] ] [] 3

(Correct distribution method) (Incorrect distribution method)

13
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Fan
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{ Correct distribution method) Incorrect distribution method 3

® Please make sure the inverter front is facing forward and the inverter top is facing upward for cooling
when installation.

® The installation clearance must fit the following rules: When the inverter is installed in the cabinet or the
surrounding is OK, the dustproof top cover can be removed for cooling.

Above 30mm Above 20mm '
— — TN Above 150 Air
"‘:E Al - L |iside view
& & j i

[Front viewd

* |
& & Above 150mm Air
i

14
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Chapter 3 Wiring

A terminal configuration diagram is placed in the inverter when shipping, as shown below. Please note the
terminal numbers when wiring.

112 [13] 14 | 15 | 18 | 17

L |2 [ s ] a5 6 |

3.1 Wiring Diagram

The following inverter standard wiring diagram, if keypad operation, only use main circuit terminals.
(R, S, T, input power; U, V, W, motor input)

. Braking resistor (optional)
DC reactor (optional) -
lrﬁ.. _} ",
!

Short circuit plate

Circuit breaker - N ‘@'_"

MccB P1 + PB
N M
otor
3 phase R——0 O © RLY uan ©
200400V s ——C_ O © s V() @°
50/60Hz Te=——0 O © TL3) W(T3) -
: KE200 |
-~ *
Forward / Stopo { ! Forward command @
N T
Reverse / sto 1 (forward when close)
po O— : : o Reverse command . = Ground (below 100Q)
| I hen cl -~ r-
- |External fault b (reverse when dlose) 23] TN}
—0 © 1 3 Analog Amr=— Fq
Fault reset o I o
[t 1 | 4 monitor 2 ) : a1+ Analog output
" H T ¥ s
Multi-step speed command ] N bt
(Main speed / auxiliary switch) 1' : : E '\AM ,' 10v~10v
Factory Default -0 O——rt : 5 Multifunctional Inputs : ' Bt (The factory default is “output current
Multi-step speed command 1 4 P :__ _____ J 5V /inverter rated current)
UL, i ]
0 O s 6 Pt
] =
Jog command N : ) Vr + Analog output
' ) 7 Analog ==L -:"1 -10vV~10V
External base block command [ ) [ » N
O—. : N monitor 1 1 i_ ’ vl (The factory default is “output frequency’
L o—t 8 73 \FM J 0~10V/100% frequency)
I 1 -
] ! 11
Ny T ¢ com
2k Q

Fault terminal output

15 Power for frequency setting

-t +15V 20mA AC 250V Below 1A
External 0~+10V [ 13 speed command DC 30V Below 1A
kQ — -10V~+10V (20kQ)
freq uency 4~20mA P 1 : . (the factory default is 0~10V/100%)
_______ G 14 Main speed command 4~250mA (250Q) ) . )
command b i Multifunctional terminal output
0~+10V (1 16 Multifunctional analog input AC 250V Below 1A
t | -10V~+10V (20kQ) DC 30V Below 1A
ov ] | PI 17  (The factory default is “Auxiliary (The factory default is “signal during operation”)
T frequency command” 0~10V/100%)

~
' ov
33 Power for frequency setting -15V 20mA 25 Open collector 1
— poeOrmrmm——tme-  (the factory defaullt is
by “zero speed signal”)
1 26 Open collector 2 Multifunctional open
N - (the factory default is collector output
. - “speed-signal’) 24V 50mA
R ‘
27]
Multifunctional output COM

15
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Note: 1. ﬁ shielded wire, ﬁp shielded stranded wire.
2. The rated output of terminals 15 and 33 are +15V, —15V, 20mA.

3. The terminals 13 and 14 could not be used at the same time. If used at the same time, the frequency
source is addition.

4. The multifunction analog output terminals are used for external “frequency/current” indicator.

3.2 Instructions of Main Circuit Terminals

Terminal Description
R,S, T Input terminal of three phase power supply
u,v,w Output terminal of inverter
(+), () Negative and positive terminals of DC bus
P1, (+) Connection terminal of external DC reactor
(+),PB Connection terminal of brake resistor

@ Earth terminal

3.3 Function Description of Control Circuit Terminals

The table below outlines the functions of the control circuit terminals.

16
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Classification | Teminal Signal Function Description Signal Level
1 Forward run/stop Forward run when closed, stop when open (2-wire configuration)
2 Reverse run/stop Reverse run when closed, stop when open (2-wire configuration)
) Fault when closed, normal state
3 External fault input when open
4 Fault reset input Reset when closed
Sequence Master/Aux. change Multi-function contact inputs | Photo-coupler insulated
Input Signal | 5| Mult-step speed ref.1) Aux. freq. ref. when dosed (H1-01 to H1-06) Input: +24VDC, 8mA
6 Multi-step speed ref.2 Effective when closed
7 Jog reference Jog run when closed
8 External baseblock Inv. output baseblocked when closed
Sequence  control input o ) o
1 common terminal Signal input when terminal 1~8 short-circuit
+15V +15V (Allowable current
15 Power supply output For analog command +15V power supply 20mA max.)
A5V -15V (Allowable current
33 Power supply output For analog command -15V power supply 20mA max.)
-10 to +10V/~100% to +100% -10 to +10V (20k ),
13 Master frequency ref. (voltage) | o to +10V/100% 0to+10V/(20k )
Multi-function analog input (H3-
Analog 410 20mA/100%. 08, H3-09, 41020mA (250 )
Input Signal 14 Master frequency ref. (current) H3-10, H3-11)
Multi-functi log input (H3-
10 to +10V/100% to +100% ot }'_,;”_g‘;t'on analoginput (3- | 105 +10v (20K ),
16 | Multi-function analog input 0to+10 V/100% H3-06. H3. 07) 0to+10V/(20k )
17 Common terminal for ~ control| Terminal 13, 14 speed command —
Connection fo shield sheath _ —
12 of signal lead
9 Dry contact
: Contact capacity:
Closed when running
. . 250VAC, 1A orless
10 During running (NO contact) Mult-function output 30VDC. 1A orless
25 Zero speed detection Activates at min. freq. (E7-09) or less (H2-01 to H2-03)
Sequence . Open collector output
Outout % Activates when the freq. reaches to 48V, 50mA or less
utpu Speed agree detection +1Hz of set freq. ’
Signal
27 Open collector oufput common —
18 Dry contact
19 Faul i When faulted closed between terminals 18 and 20 Contact capacity:
r\?glt’\(j)gntact outpu When faulted open between terminals 19 and 20 250VAC, 1A or less
20 | (NONC contach) 30VDC, 1A or less
21 Frequency meter output 0 Multi-function analog 0 to +11V Max. 5%
grle::)%% 2 Common 010 +10v/100% frequency monitor 1 (H4-01, H4-02, H4-03) | 2mA or less
Signal ' Multi-function analog _
g 23| Cument monitor SVinverter rated current monitor 2 (H4-04, Hd-05, H4-06)

17
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3.4 Connection to Peripheral Devices

Power supply @

$

Circuit breaker

Contactor @

AC reactor @
'——_____

Braking resistor

]
‘.\J'!’ DC reactor
Output reactor
Output EMC filter @
Motor

Ground =
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® Do not install the capacitor or surge suppressor at the output side of the inverter, otherwise it may cause

inverter failure or capacitor and surge suppressor damaged.

® The Inverter input / output (main circuit) contains harmonic components, it may interfere with inverter
accessories communications equipment. Therefore, please install anti-interference filter to make minimize

interference.

® The details of external devices and accessories selection refer to the manual of external devices.

Using instruction of the external electrical parts

Part Name Installing Location Function Description
Circuit Frontend of input circuit Dlscpnnect the power supply when the equipment at the lower
breaker part is over current.
Contactor S?et\gkeeernatnh:tigcit::\t/e rter Connection and disconnection of inverter. Frequent power-on
) . and power-off operations on the inverter shall be avoided.
input side
Improve the power factor of the input side;
Eliminate the higher harmonics of the input side effectively and
AC input Input side of the inverter prevent other equipment from damaging due to distortion of
reactor voltage wave.
Eliminate the input current unbalance due to unbalance between
the power phases.
Reduce the external conduction and radiation interference of the
. . . inverter.
EMC input | Input side of the inverter Decrease the conduction interference flowing from the power
filter . . . )
end to the inverter and improve the anti-interference capacity of
the inverter.
KE series inverter Improve the power factor of the input side;
Improve the whole efficiency and thermal stability of the inverter.
adopts DC reactor of L : ) . : ;
DC reactor more than 18 .5kW as Eliminate the impact of higher harmonics of the input side on the
' inverter and reduce the external conduction and radiation
standard. .
interference.
The inverter output side generally has higher harmonics. When
the motor is far from the inverter, since there are many
distributed capacitors in the circuit, certain harmonics may
cause resonance in the circuit and bring about the following two
Between the inverter impacts:
AC output |output side and the Degrade the motor insulation performance and damage the
reactor |motor close to the motor if long running.

inverter

Generate large leakage current and cause frequent inverter
protection.

In general, the distance between the inverter and the motor
exceeds 100 meters, installation of output AC reactor is
recommended.

19
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Please check the following items for external wiring & check if it is correct after finishing the connection (do
not use the buzzer on the control circuit to check).

(A) The wiring of main power circuit must be kept away from other power cables with high voltage or big
current to avoid noise interference. Please refer to the below figures.

® A separate power circuit for the inverter.

MCCE
Power fey

o
G —
.-'-'_"\-w

KEZ00

—®

® The general noise filter is not very effective, so it is not recommended.

MCCE :Xi
Power

& B
cG—=
& o=

& M |noige filter

KE200

—®

ﬂﬂﬁ— Genaral —

Machine

® Please install a noise filter or an isolation transformer if the power circuit is shared by the inverter and

other machine.

=c

MCCEB

Powwer
ALY, Moise |

(E}ij_ e s || KEZ200
& oot Tilter
& oM :
S Machine

20
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Fower supply  MCCE

& oM

Q_‘ —_, P
& ot

X

Maoize filter
for genaral

purpose

Machine

Moise
filter

KE200 ﬁ)

hWachine

® |Install a noise filter on the output of the main circuit to restrain the transmission interference. Please
install metal tube on the circuit & keep a distance longer than 30cm from signal cables of other control

machine.

Power MCCB

T Rt
© v
ﬁg_.l"‘u"‘«-

Moise

filter

KEZ00

| Moise

L Tilter

p Ogn

langerthan 30cm

Signal cahble

hMachinge

® When the wiring distance between the inverter and motor is too long, please consider the voltage drop of

the circuit, phase to phase voltage drop (V) = \/5* wire resistance (Q/km) * wire distance (m) * current *
1073, and adjust the carrier frequency according to the wiring distance.

21
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Wiring distance between Below 50M Below 100M Above 100M
inverter and motor
Carrier frequency 15kHz or less 10kHz or less 5kHz or less
Setting value of
parameter C6-01 15.0 10.0 5.0

(B) The wiring of the control circuit must be kept away from the main control circuit’s control cable or other
power cable with high voltage or big current to avoid noise interference.

® Wiring terminals 9, 10, 18, 19, 20 (contact output) of the control circuit must be wired separately from
other terminals.

® Please use shielded cables as the control circuit's cables to avoid fault because of noise interference.
The wiring distance of the control cable must be no longer than 50m.

(C) The inverter’'s ground terminal must be properly grounded, the third ground connection for 220V class, the

special ground connection for 380V class.

® The ground wiring depends on electrical equipment technology (AWG), keep the ground wire as short as
possible.

® Never ground the inverter together with welding machines, motors, or other high-current electrical
equipments. Please make all ground wiring in a separate conduit.

® When several inverters are grounded together, please do not form a ground loop.

v
L L |
-
v
E E E
x

(D) The specifications of wires and the diameter specifications of wiring of main power circuit and control
circuit is selected according to electrical standards, to ensure the safety.

(E) After finishing the wiring, please make sure that the wiring is correct, the wires are good, and the screws
are tighten.

22



micno KE200 Inverter

Chapter 4 Testing & Operation

4.1 Power on Inspection

Inspection before power on:

Check if the wiring of the main circuit is correct.

® Check if the screws are securely tightened.
® Check if the wiring is correct or there is short circuit caused by broken wires.
® Check if the load status is normal.

4.2 Trial Operation

Please reconfirm the power supply voltage and the wiring are correct before power on.

Please cut off the power if there is abnormal noise, smoke or abnormal smell after power on.

Check if the motor runs smoothly, the motor rotation direction is correct and there is abnormal vibration on the
motor.

Check if the motor runs smoothly during acceleration and deceleration.

Check if the load current is in the range of rated value.

Check if the display and signal of the keypad are normal.

The display of the keypad after power on is showed as follow:

O O Q O Function indicator light
RUN/TUNE STOP SEQ rer O } 9
DRIVE RUN/TUNE:Light on during operation or auto
O tuning. _ _
Digital display —| v asf':'gziggnkmg during stop process, light on
Q SEQ:External control command terminal is valid when
REV light on.
— REF:The frequency given by analog input
LOCAL ESC terminal 13 or 14 is valid when light on.
REMOTE
e .
DATA
Joe ENTER
— Keyboard control area
— e
FWD >
REV RESET
‘ RUN ‘ ‘ STOP ‘ I
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KE200 keypad function description:

Function Key Name Function Description
LOCAL , .
REMOTE LOCAL/REMOTE | Switch key for keypad control and external terminal control
MENU Switch key for setting frequency and function code
parameters
Returns display to the previous status, switch operation or
ESC ESC :
monitor parameters at stop status
JOG JOG Jog key, the default jog frequency is 6Hz
%Q FWD/REV Select forward or reverse running
= RESET Selects a digit when setting value.
RESET As reset key at faults.
:\ Increment ke Selects mode, group, function, parameter or setting value
y (Increase).
Selects mode, group, function, parameter or setting value
v Decrement key (Decrease)
DATA Parameter confirmation key, the setting value is entered by
ENTER DATA/ENTER | assing this key.
‘ RUN ‘ RUN Run inverter by pressing this key under keyboard control
mode
STOP STOP i‘;tggeinverter by pressing this key under keyboard control

(1) Example of keypad operation: Reset KE200 default setting (two wire system) from the initialize interface after
power on.
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‘ Complete of power on initialization ‘

'

N2 N A N
O o- O Or
RUNTUNE  SToP SEQ REF
s - DRIVE
\ 1O
} | FWD
.
L= === 1O
REV
&, I )
\/
NV NV |
O o 00 O
RUNTUNE  STOP SEQ REF
———————————————————— — DRIVE

REV
A
\ 4
N NI N
O oo O Py
RUN/TUNE STOP SEQ REF
,,,,,,,,,,,,,,,,,,,, - DRIVE

REV
A
\
N N N
O o- 00 o
RUN/TUNE STOP SEQ REF
bt ~ DRIVE
| O
! — | FWD
L L S S j— 1O
REV
A
DATA
\ 4
N N N
O o pey By
RUN/TUNE STOP SEQ REF
et et - DRIVE
\ . 1O
\ [ ! Fap
| . . |
Lo bt = Y= =1 O
REV
A B
\
N N N
O o- O OF
RUN/TUNE STOP SEQ REF
ettt - DRIVE
====3
| : O
| peed )
| i
L____ b /T T/ O
REV
=
RESET
\
NI | |
O PO e e
RUN/TUNE STOP SEQ REF
et - DRIVE
! i IO
| i | FWD
| i i
Lo = teet =10
REV
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/\ Means press /\ twice

¢ Means LED light on
O Means LED light off
~@- Means LED light blinking

¢ Means blinking

\ 4
NI N N
O - o
RUN/TUNE STOP REF
et - DRIVE
‘ PO
| peesd | FWD
R e S NE)
REV
D
RESET
\ 4
NV N N
O oo O oS
RUN/TUNE ~ STOP SEQ REF
ottt — DRIVE
P |
| F— | O
I [ | FWD
\L " NGO
REV
i A v
\ 4
N NV N
O -O- -C- BeS
7 1 ! O
RUNTUNE ~ STOP SE REF
i - DRIVE
====3
| H } O
} ree=d | FWD
H
L = - L1 O
REV
DATA
ENTER
\ 4
O PO O S
RUN/TUNE  STOP SEQ REF
,,,,,,,,,,,,,,,,,,,, — DRIVE
I Fo=-- '
| : i
! fost TTIOITTT O PwD
‘L I NS
****************** REV
'
H
\
\
\
H
'
'
NI ", N
O oo O oS
RUN/TUNE  STOP SEQ REF
e et - DRIVE
P
\ [ 1O
I [ | FWD
\L " NGO
REV
Y
NI N1 N
o o o O
RUNITUNE  STOP SEQ rer O
,,,,,,,,,,,,,,,,,,,, - DRIVE
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(2) Example of keypad operation: Set 10Hz by keypad, forward/reverse KE200, and test jog function.

‘ Complete of power on initialization ‘

Y

v ~ o

N ~
O o So- Or
RUNTUNE ~ STOP SEQ REF
———————————————————— — DRIVE

O -O- O O

RUNTUNE  STOP SEQ rer O
T - DRIVE
FLOOO =
| P | FWD
L e B 1O
REV

A

O Py O O

RUNTUNE  sTOP SEQ rer O
oo  DRIVE
.
| H IO
| ! | FWD
L ‘ : Ne)
REV
DATA
ENTER
\ 4
N
O BeS O O
RUNTUNE  STOP SEQ rer O

REV
A
\J
N
< o O O
RUN/TUNE STOP SEQ rer O
i - DRIVE
| i O
I H | FWD
] P O
REV
ESC
\ 4
~ o
<o o O O
RUN/TUNE STOP SEQ rer O
,,,,,,,,,,,,,,,,,,,, - DRIVE

BSOS
RUN/TUNE  STOP SEQ rer O
et | DRIVE
| O
} - | FwD
.

Lot == HO

REV

Means blinking bit

Means LED light on
Means LED light off

- Means LED light blinking
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STOP

O SN e O

RUNTTUNE  STOP SEQ

REV
Keep pressing
\ 4
pes O O O

RUN/TUNE STOP SEQ REF O
et - DRIVE
| 1O
} — . | FWD
L == = O]

REV

Release | soe

N
RUN/TUNE STOP SEQ

REV
A4
I
-Cr O O
RUN/TUNE STOP SEQ REF O
———————————————————— ~ DRIVE
O

REV
4
N
O O 0O O
RUN/TUNE ~ STOP SEQ rer O
ettt - DRIVE
| i O
[ ! | FWD
L ‘ : Ne)
REV
A
LOCAL LOCAL
REWOT! REWOT,
Y
N N N
G e o S o8
RUNTUNE  STOP SEQ rer O
B bt - DRIVE
! PO
} | FWD
.
Lo = === O
REV
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Safety precautions during trial operation

Danger

® Do not remove the front cover of the inverter during power on to keep away from electric shock.

® The motor will run automatically after stop if the auto restart function is set, please keep away
from the machine to avoid danger.

® Kindly note, the function of stop switch is only valid after being set, which is different from the
usage of the function of emergency stop switch.

Caution

® Do not touch the heating elements, such as radiator, braking resistor, etc.

® The inverter can run from low speed to high speed easily, please confirm the tolerance range of
motor and machinery.

® Please pay attention to the relative setting when using the braking unit.

® Do not check signals on PCB during operation

® All inverter parameters have been preset at the factory. Do not change the settings unless it is
required.

Parameter access level and control mode setting:
5 kinds of KE200 access level: Special for monitor, Selection of customer usage, Quick-start, Basic, Advanced

4 control modes of KE200: V/F control without PG, V/F control with PG, Open loop vector control, close loop
vector control

Fucr;c(;jt(leon Name I;aec;;%rﬁ/ Frequency command selection
0: Special for monitor (only the drive modes and environment
parameters can be modified)
Parameter 1: Selection of customer usage (only A2-01—A2-32 can be read
A1—01 access 2 & set)
level 2: Quick-start (only read & set 25 required parameters for start)
3: Basic (can read & set normal parameters)
4: Advanced (can read & set all parameters)
Control 0: V/F control w?thout PG
1: V/F control with PG
A1—02 mode 2 :
selection 2: Open loop vector control
3: Close loop vector control

4.3 Setting before Operation

Trial operation in advance without load to avoid damaging the machine because of misoperation. Please do pay
attention to the safety of machine and person if trial operation with load is necessary.
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Chapter 5 Control Mode Setting

5.1 Four Control Modes

KE200 series inverter provides four kinds of control mode:

0. VIF control without PG
1. V/F control with PG

2. Open loop vector control
3. Close loop vector control

Users can select the control mode via keypad accordingly. The factory default control mode is open loop vector
control. Please set the control mode and motor parameters according to the following steps.

E:DI'ID'Dl miode seting D'U;II'BID

Control mode selection

PG parameter
(F1-01) setting

Wit control
Control mode
Current vector condrol
win :i/ e Wit P fES :
MO (A1-02=3)
Control mode selection Cantral mode selection Control mode selection
(A1-02=0) (AL-02=1) (A1-02=2)
P parameter
(F1-01) setting - |
\\\ NO

I

-

Set the below parameters
Input voltage :E 1-01 )
Motor selection ([ ].—02)
Wit curve value [F 1023~ 101

Motor rated current (E2=01)

Dufferent from the inverter capacity

Induction motor

\

YES

/

Different from the inverter capacity

MOt capacity

AW

P

Carry out Autotuning

St the Delow parameters:

Input voltage (E1-012
hotor selection (E1-022
Madmum frequency (E ] —0d )

o
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5.2 Specifications of Four Control Modes

Control mode

V/f control without
PG

V/f control with PG

Open loop vector
control

Close loop vector
control

Basic control

Voltage/frequency
control (open loop)

Voltage/frequency
control with speed

Current vector
control without PG

Current vector
control with PG

corresponding

corresponding

corresponding

corresponding

compensation
Speed detector | Without With PG Without With PG
Option of speed . KE200-PGA2 . KE200-PG2
detection Without KE200-PGD2 Without KE200-PG3
Speed control . ) . .
range 1:40 1:40 1: 100 1: 1000
Starting torque | 150%/3HZ 150%/3HZ 150%/1HZ 150%/0r/min
Spjfguf;’g;m' 2% ~+3% £0.03% £0.2% £0.02%
Torque control | No No No Possible
Low noise Standard Standard Standard Standard

corresponding

Suitable
application

1. Drive several
motors together
2. Motor
parameters are
unknown

3. Can not auto
tuning

The machinery
with pulse
generator

Situations require
varying speed

1. Simple servo
drive

2. High accuracy
speed control

3. Torque control

5.3 Frequency Command and Running Command Selection

Function code Name e Description
default
S Description
Frequency e
B1-01 mmand 1 0 Keypad
c;oelect?on 1 Analog terminals
2 Communication
3 Option card
S Description
Running va(l)ue K d
eypa
B1-02 c;%?;?t?onr? 1 1 No. 1, 2 control terminal
2 Communication
3 Option card
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5.4 Autotuning Program

5.4.1 For Open loop vector control, please confirm the following items before auto tuning.

(1) Please confirm the load disconnects with the motor completely, otherwise it may cause danger and the auto
tuning parameters inaccurate.

(2) Please run with factory default parameters if the load cannot be removed. Or consult the manufacturer to set
motor parameters manually.

Please adopt V/F control mode for the situation which does not require high control accuracy and the load cannot
be fully removed.

Auto tuning procedure of sensorless vector control

Set Data access level to: I Means blinking bit
AL70174: Advanced ¢+ Means LED light on
v O Means LED light off

Set control mode to:
A1-02=2:Sensorless vector control

\ 4
Set motor selection to:

\ 4
T1-01=1: Motor 1 @
press key

\ 4
Set motor rated voltage according to
the nameplate: T2-01

O - O O

A4 [ Q)
Set motor rated current according to 1 EHL / /J %D

the nameplate: T2-02 REv

Y
Set motor rated frequency according to press | = | key
the nameplate: T2-03

\ 4
Set motor rated speed according to the AN e
nameplate:T2-04 T :

\ 4 . REV
Set motor pole according to the

nameplate:T2-05 \ 4
O o S © S e

RUN/TUNE sToP sEQ REF
A | DRIVE

Set auto tuning enabled parameter to :
T1-02=1 |

-
N
—
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5.4.2 Countermeasure to the abnormal auto tuning when open loop vector control

When a fault happens during auto tuning, the following abnormal status will be showed & the motor will stop.
Please check the following reasons and carry out the relative countermeasures. After the problem is solved,

please restart auto tuning. Press “MENU” key to remove the abnormal display.

The motor parameters will restore to the original values if a fault happens. Please reset the parameters when

restarting auto tuning.

Countermeasure to the abnormal auto tuning when open loop vector control

Abnormal content

Reason

Countermeasure

The set data is abnormal
during auto tuning

The relationship between
rated frequency, rated
speed and motor pole
number is abnormal

Revise according to the formula, rated
speed<120*rated frequency/motor pole
number

The actual load rate
exceeds 20% during auto
tuning

Load connects with motor

Disconnect the load with motor

The setting value is
abnormal during auto tuning

Set the correct rated current

Motor bearing is abnormal

Rotate the motor bearing manually when
power off. Please change the motor if the
rotation is not smooth.

Torque command value
exceeds 100% during
auto tuning

Motor’'s power line is broken

Check the wiring, repair the broken line

Load connects with motor

Disconnect the load with motor

Motor does not accelerate
in the set time.

Torque limit function does
not take action

Restore torque limit (L7-01-L7-04) to
factory defaults

The acceleration time is too
short

Extend acceleration time (C1-01)

Load connects with motor

Disconnect the load with motor

Rated slip can be not
adjusted in the set time

Load connects with motor

Disconnect the load with motor

Core saturation coefficient
cannot be adjusted in the
set time

Motor rated speed is set
improperly

Set the proper value

Motor’'s power line is broken

Check the wiring, repair the broken line

Line resistance cannot be
adjusted in the set time,
there is no load current

Motor rated current is set
improperly

Set the proper value

Motor’'s power line is broken

Check the wiring, repair the broken line

During auto tuning, torque
command exceeds 100%
and current without load
exceeds 70% of motor
rated current

Rated voltage and rated
frequency are set
improperly

Set the proper values

Load connects with motor

Disconnect the load with motor
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5.4.3 For close loop vector control, please confirm the following items before auto tuning.

(1) Please confirm the load disconnects with the motor completely, otherwise it may cause danger and the auto
tuning parameters inaccurate.
(2) Please confirm the encoder and PG card are installed well, and make sure their connection is correct.

Auto tuning procedure of close loop vector control

Set data access level to:

;.. Means blinking bit
Al1-01=4: Advanced

“0- Means LED light on
O Means LED light off

\ 4
Set control mode to:
A1-02=3: Close loop vector control

\ 4
Set PG pulse number according to the
encoder pulse number:F1-01

\ 4

Set motor selection to: v
T1-01=1:Motor 1 Press @ key
\ 4
Set motor rated voltage according to
the nameplate: T2-01 o & o o .
e s ses e
¥ LAHL [1f
Set motor rated current according to ! | 8[)
the nameplate:2-02 | | [ REV
\ 4
\ 4
Set motor rated frequency according to Press key
the nameplate: T2-03
\ 4 NI

Set motor rated speed according to the RUNANE  stop st e O
nameplate: T2-04 ‘77;'7"7"7,-"7"7'-‘7:”7””;'7”,-'71DgE
[ - ! ! FWD
v Lf:zf,,‘,,,,,,,i,,i,} %
Set motor pole according to the
nameplate: T2-05 \ 4
O o O X
y T
Set PG parameter according to the | E d O
encoder pulse number: T2-07 IR = s

\4

Set auto tuning enabled parameter to 1:
T1-02=1

Y
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5.4.4 Countermeasure to the abnormal auto tuning when close loop vector control

Countermeasure to the abnormal auto tuning of close loop vector control

Abnormal content

Reason

Countermeasure

The set data is abnormal
during auto tuning

The relationship between
rated frequency, rated
speed and motor pole
number is abnormal

Revise according to the formula, rated
speed<120*rated frequency/motor pole
number

The actual load rate
exceeds 20% during auto
tuning

Load connects with motor

Disconnect the load with motor

The setting value is

abnormal during auto tuning

Set the correct rated current

Motor bearing is abnormal

Rotate the motor bearing manually when
power off. Please change the motor if the
rotation is not smooth.

Torque command value
exceeds 100% during
auto tuning

Motor’'s power line is broken

Check the wiring, repair the broken line

Load connects with motor

Disconnect the load with motor

Motor does not accelerate
in the set time.

Torque limit function does
not take action

Restore torque limit (L7-01-L7-04) to
factory defaults

The acceleration time is too
short

Extend acceleration time (C1-01)

Load connects with motor

Disconnect the load with motor

Rated slip can be not
adjusted in the set time

Load connects with motor

Disconnect the load with motor

Core saturation coefficient
can not be adjusted in the
set time

Motor rated speed is set
improperly

Set the proper value

Motor’'s power line is broken

Check the wiring, repair the broken line

Line resistance can not be
adjusted in the set time,
there is no load current

Motor rated current is set
improperly

Set the proper value

Motor’'s power line is broken

Check the wiring, repair the broken line

PG fault

The connection between
PG (A, B phase), the motor
(U, V, W) and the inverter is
not well

Check the wirings of PG and the motor,
check the PG direction and F1-05.

There is output from
motor, but no input from
PG pulse

PG is disconnected
PG power line is broken

Check & repair the connection

During auto tuning, torque
command exceeds 100%
and current without load
exceeds 70% of motor
rated current

Rated voltage and rated
frequency are set
improperly

Set the proper values

Load connects with motor

Disconnect the load with motor
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Chapter 6 Parameter Description

KE200 Series Parameter Tree

Menu

| Group ‘ Function Display | Access Level
Operation u Monitoring Items ul Status monitoring Monitor QB A
Inverter operation is enabled. Monitor w2 Fault trace Fault Trace Q
TAverter s@ws s dispiay U3 Fault history Fault History Q
A Initialize Al Initialization Initialize Q
L ) = A2 ‘ User setting parameter ‘ User Parameters | A |
tanguage Sefection i LCDdisplay-
Constant access levels, control method ‘ ‘ | |
selection and nitializing passwords. B Application Bl Operation method selection Sequence Q. B, A
] Application B2 DC injection braking DC Braking B
Programming B3 Speed search Speed Search A
— B4 Timer function Delay Timers A
PaTaMeTeTs aTe SevTead: s 1o be ser B PID control PID Control A
read vary depending on the access level -
setting, B6 DWELL function Reference Hold A
B7 Droop control Droop control A
Autotuning B8 Energy-saving control Energy Saving A
B9 Zero Servo Zero Servo A
Motor e AuToTATiCAtly Set c Tuning
by inputting turning data (motor name- Tomng ol Accoldecel tme AccolDecel OB A
plate values) when performing vector. C2 S-curve characteristics S-curve Acc/Dec A
c3 Motor slip compensation Motor-slip Comp B. A
Modified Constants .
c4 Torque compensation Torque Comp B, A
Oty parametersthattavebeermrcanged cs ASR ASR Tuning B, A
from the factory setting are set/read. C6 Carrier frequency Carrier Freq BA
c7 Hunting prevention Hunting Prev A
cs Factory-tuning constant Factory Tuning A
D Reference DI Frequency reference value Preset Reference QA
Reference D2 Upper/lower limits Reference Limits B
D3 Jump frequency Jump Frequencies B
D4 Sequence Sequence A
D5 Torque reference Torque Control A
E Motor Parameters El VI pattern V/F Pattern Q
Motor E2 Motor parameters Motor Setup Q. A
E3 Motor 2 control method Motor 2 Ctl Meth A
E4 VI pattern/2 V/f Pattern 2 A
ES Motor 2 constants Motor 2 Setup A
F Option Fl PG speed control card PG Option setup Q B.A
Option F2 Analog reference card Al-14 Setup B
F3 Digital input card DI-08, 16 Setup B
F4 Analog monitor card AO-08, 16 Setup B
F5 Digital output card DO-02 Setup B
F6 Digital output card DO-08 Setup B
F7 Pulse monitor card PO-36F Setup B
F8 SI-F/G card SIF/G B
F9 DDS-B/SI-B card DDSS/SI-B B
H Control Circuit Terminals H1 Sequence input Digital Inputs B
Terminal H2 Sequence output Digital Outputs
H3 Analoginput Analog Inputs B, A
H4 Analog output Analog Outputs
HS MODBUS communication (RS-485) Serial Com Setup A
L Protection LI Motor electric thermal overload relay Motor Overload B L2
Protection Momentary power loss ride-through PwrLoss Ridethru B, A
L3 Stall prevention Stall Prevention B, A, F
L4 Frequency Detection Ref Detection B, A
L5 Fault retry Fault Restart B
L6 Overtorque detection Torque Detection B, A
L7 Torque limit Torque Limit B
L8 Hardware protection Hdwe Protection B, A
o Digital Operator ol Display selection Monitor Select
Operator 02 Key selection Key Selections | B, A |
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Open Loop| Close Loop

vif VAW/PG Vector Vector

Main Menu: Initialize <ENTER>

A Initialization Parameters

Al Initialization Set-up

AI1-00 Language Selection Select Language ‘ Q ‘ Q ‘ a ‘ a ‘

Select the language displayed on the digital operator according to the following table:

Setting Description
0 English (factory default)
AI-01 Parameter Access Level Access Level ‘ Q ‘ Q ‘ Q ‘ Q ‘

This parameter allows the “masking” of parameters according to user level. See the following table:

Setting Description

0 Operation Only

1 User Program - Accesses parameters selected by OEM (A2-01 to A2-32).
2 Quick Start Level (factory default) - For maintenance-level programming.
3 Basic Level - For basic programming in most applications.

4 Advanced Level - For advanced programming in special applications.

Al-02 Control Method Selection Control Method ‘ Q ‘ Q ‘ Q ‘ Q ‘

Select the control method best suited for your application.

Setting Description

0 VIf Control - For general-purpose and multiple motor applications.

VIf with PG Feedback - For general-purpose applications requiring closed
loop speed control.

Open Loop Vector (factory default) - For applications requiring precise
2 speed control, quick response and higher torque at low speeds (150%
torque below 1Hz).

Close Loop Vector - For applications requiring very precise speed and
torque con- trol at a wide speed range including 0 speed. Uses encoder

1
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A1-03 Operator Status

\%i VIf w/PG

Open Loop
Vector

Close Loop
Vector

Init Parameters ‘ Q ‘ Q ‘ Q ‘ Q ‘

Use this parameter to reset the inverter to its factory default settings. Initialize the inverter after chang-
ing the control PCB, or after selecting language (4 7-00), control method (47-02), or inverter capacity

(02-04).

Setting

Description

0

No Initialization (factory default)

1110

User Initialization - resets the inverter to user-specified initial
values. To set user-specified initial values, make all required
changes to parameter settings, then set 02-03 to “1”. The
inverter will memorize all current settings as the user-specified
initial values. Up to 50 changed parameters can be stored.

2220

2-Wire Initialization - terminal 1 becomes FWD run command
and terminal 2 becomes REV run command. All other param-
eters are reset to their original factory default settings.

3330

3-Wire Initialization - terminal 1 becomes run command, termi-
nal 2 becomes stop command and terminal 3 becomes FWD/
REV run selection. All other parameters are reset to their orig-
inal factory default settings.

A1-04 Password Entry

Enter Password ‘ Q ‘ Q ‘ Q ‘ Q ‘

Parameter A1-04 is used to enter a password into the inverter, to be able to make adjustments to locked param-

eters.

Password protection is provided for:

A1-01 Access Level
A1-02 Control Method
A1-03 Initialization

A2-01 to A2-32 User Parameters (If selected)
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Open Loop | Close Loop

vif VAW/PG Vector Vector

A2 User’s Parameters
The user can select up to 32 parameters for quick-access programming. By setting the user access level
(A1-01) to “User Program”, only the parameters selected in function A2 can be accessed by the user.

Parameter A1-01 must be set to 4 (advanced access level) to input parameter numbers into A2-01
through A2-32, and then A1-01 must be set to 1 (User Level) for only the user selected parameters to
be viewed.

Main Menu: Programming <ENTER>

B Application Parameters

Bl Sequence

BI-01 Frequency Reference Selection Reference Source a a Q Q
BI1-02 Operation Method Selection Run Source Q Q Q Q

Frequency reference and run command can be set independently as shown below:

Setting Description

0 Command from digital operator
Command from control circuit terminal (factory default)

1

2 Command from serial communication
3 Command from option card
4

EWS (Reference from CP-717)* <1110>
This setting will be used with the CP-717 to run and change
the reference through DP-RAM.

* Setting parameter B1-01 or B1-02 to 4 allows reference and/or run source from CP-717 when
either CP-916 or CP-216 option cards are installed.

By depressing the LOCAL/REMOTE key on the digital operator, the operation mode can be
selected as shown below:

Local:  Operation according to frequency reference and run command from digital operator.
Remote: Operation according to frequency reference and run command set by B/-07 and Bi-
02.

The digital operator is reset to remote operation when power is cycled.
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BI1-03 Stopping Method Selection

Open Loop
Vector

Close Loop

Vit Vector

VIf wiPG

Stopping Method ‘ Q ‘ Q ‘ a ‘ a ‘

This function selects the stopping method suitable for the particular application.

Setting

Description

0 Ramp to stop (factory default)

Coast to stop

1
2 DC injection to stop
3 Coast to stop with timer

- Ramp to Stop (BI1-03 =“0")

Output Frequency

Zero Speed Level (Frequency at
DC Injection Braking Start - B2-01)
Factory Default: 0.5Hz

Run Command

ON

Decel time 1 (C1-02)

e

DC injeétion Braking
Time at Stop (B2-04)
Factory Default: 0.5 s

OFF

Figure 1 Stopping Method - Ramp to Stop

Upon removal of the FWD (REV) run command,

the motor decelerates at a rate determined by the

time set in deceleration time 1 (C7-02) and DC injection braking is applied after the minimum output
frequency (E1-09) has been reached. If the deceleration time is set too short or the load inertia is large,
an overvoltage fault (OV) may occur during deceleration. In this case, increase the deceleration time or
install an optional braking transistor and/or braking resistor (braking transistors are provided as stan-
dard for units 230V 7.5kW and smaller, 460V 15kW and smaller).

Braking torque: without braking resistor, approx. 20% of motor rated torque
with braking option, approx. 150% of motor rated torque
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- Coast to Stop (B1-03=1")

Output frequency

R ¢ —————
un comman ON

Vif VIf w/PG

Open Loop
Vector

Close Loop
Vector

Inverter output is shut OFF

- L
when stop command is given.

OFF

Figure 2 Stopping Method - Coast to Stop

Upon removal of the FWD (REV) run command, the motor starts to coast. After a stop command is
given, a run command is accepted and operation will start after the minimum baseblock time (L2-03)
elapses. If there is a possibility that a run command might be entered before the motor has come to a
stop, the speed search function (B3) or Coast to Stop with Timer 1 (B7-03 = “3”) should be employed.

- DC Injection Braking to Stop (B1-03 =“2")

Output Frequency

Inverter Output OFF during
Minimum Baseblock Time (L2-03)
Factory Default: 0.5s

Run Command
ON

DC injec{ion B;raking Time

at Stop (B2-04)

Factory Default: 0.0s

OFF

DC injection
Braking Time

at Stop (B2-04)

Figure 3 Stopping Method - DC Injection Braking to Stop

B2-04 x 10

DC injection Braking Time

Upon removal of the FWD (REV) run command, the motor brakes to stop, according to the DC injec-
tion braking time at stop set in B2-04. If this value is set to “0” (factory default), DC injection braking
is disabled, and the motor coasts to stop. When choosing this function, note that the actual stop time is
the time set in B2-04 multiplied by 10 (see Figure 3 above). This stopping method is disabled during
close loop vector control. Braking duty cycle should allow excess motor heat to dissipate.
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BI1-04

- Coast to Stop with Timer 1 (B1-03=3")

Output Frequency

FWD (REV)
Run Command

[

Coasting

/

Decel Time 1

/(01-02)

Vif VIf wiPG

Open Loop
Vector

Close Loop
Vector

Accel Time 1
“~— (C1-01)

ON [ ON

» Time

ON

Run Command Disabled

Figure 4 Stopping Method - Coast to Stop w/ Timer

After a stop command is given, a run command is not accepted while the coast to stop timer elapses
(same as Decel 1). After the timer runs out, another run command must be given for the inverter to
begin acceleration. This stopping method is disabled during close loop vector control.

Prohibition of Reverse Operation

Reverse Oper

HEEENENER

A “reverse run disabled” setting does not allow a reverse run command from the control circuit termi-
nal or the digital operator. This setting is used in applications where a reverse run command is undesir-

able.
Setting Description
0 Reverse run enabled (factory default)
1 Reverse run disabled
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BI-05 Operation Selection at Zero Speed Zero Speed Oper ‘ - ‘ - ‘ - ‘ A ‘
During close loop vector control, select an operation mode to be employed when the frequency reference
(ana- log input) drops below the minimum output frequency (E/ -09). During V/f or open loop vector
control, baseblock is applied when the output frequency drops below the minimum output frequency (E/
-09).

Setting Description
0 E1-09 disabled, run according to frequency reference (factory default)
1 Baseblock
2 Run at minimum output frequency (E1-09)
3 Zero-speed operation (internal speed reference is set to “0”)

BI1-06 Input Scan Time Cntl Input Scans ‘ B ‘ B ‘ B ‘ B ‘
This parameter selects the microprocessor scan time for reading sequence input data from the control
circuit terminals.

Setting Description
0 2ms scan time for 2 scans
1 5ms scan time for 2 scans (factory default)
Set to “0” when a quicker response is needed from the control circuit terminals.

BI1-07 Operation Selection After Switch to Remote Mode LOC/REM RUN Sel ‘ A ‘ A ‘ A ‘ A ‘
Parameter b1-07 determines how the inverter will function when switching between local and remote
operation. This function prevents the motor from running when switching between local/remote and
the inverter is controlled from the digital operator.

Setting Description

0 (Cycle Extrn RUN) - If the run command is closed when switching from local control to remote control,

the inverter will not run.  The run command must be cycled for the inverter to run. (factory default)

1 (Accept Extrn RUN) - If the run command is closed, when switching from local control to remote con-
trol, the inverter will run.
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BI1-08 Run Command Acceptance During Programming RUN CMD at PRG ‘ A ‘ A ‘ A ‘ A ‘

As a safety precaution the drive will not respond to a change in the run command when the digital
operator is being used to set or adjust parameters. This parameter will allow the drive to accept or
reject a change in the run command when the digital operator is being used to change or adjust param-

eters. <iiio>
Table 1:
Setting Description
0 Run command is disabled when drive is in the programming mode. (factory default)
1 Run command is enabled when the drive is in the program mode
B2 DC Braking
B2-01 DC Braking Frequency (Zero Speed Level) DClnj Start Freq ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0.0 to 10.0Hz
Factory Default:  0.5Hz

Sets the frequency at which DC injection braking (or initial excitation for close loop vector control)
starts, in units of 0.1 Hz. When B2-01 < EI1-09, DC injection braking starts from the minimum
frequency refer- ence (E1-09).

B2-01
DC Injection
Braking Frequency.

B2-03

DC Injection Braking
Time at Start

Figure 5 DC Injection Braking at Starting

B2-02 DC Braking Current DClnj Current ‘ B ‘ B ‘ B ‘ - ‘

Setting Range: 0 to 100%
Factory Default:  50%

DC injection braking current is set as a percentage of inverter rated current. In close loop vector
control mode, initial excitation is performed according to the motor no-load current set in £2-03. This
param- eter should not be set unnecessarily high or motor overexcitation may occur.
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B2-03

B2-04

B2-08

Vi VI /PG Open Loop Close Loop

Vector Vector
DC Braking Time at Start DClInj Time@Start ‘ B ‘ B ‘ B ‘ B ‘
Setting Range: 0.00 to 10.00s
Factory Default: ~ 0.00s
DC injection braking at start can be used to stop a spinning motor (or when motor rotation direction is
unknown) prior to running. DC injection braking time at start (or initial excitation for close loop
vector con- trol) is set in units of 0.1 second. When B2-03 is set to “0”, DC injection braking is
disabled and accel-
eration starts from the minimum output frequency.
DC Braking Time at Stop DClInj Time@Stop ‘ B ‘ B ‘ B ‘ B ‘
Setting Range: 0.00 to 10.00s
Factory Default: ~ 0.00s
DC injection braking time at stop (or initial excitation for close loop vector control) is set in units of
0.1 sec- ond. When B2-04 is set to “0”, DC injection braking is disabled, and the inverter output shuts
OFF.
E1-09
Min. Output Frequengy
;82-04 |
DC injection Braking
Time at Stop
Figure 6 DC Injection Braking Time at Stop
When coast to stop is selected as the stopping method (B1-03), DC injection braking at stop is disabled.
Magnetic Close loop Compensation Level <i10-  FieldComp ‘ - ‘ - ‘ A ‘ A ‘

Setting Range: 0 to 500%
Factory Default: 0%

This parameter allows the magnetizing motor close loop to be boosted when starting the motor. This
parameter will facilitate a quick ramp-up of the torque reference and magnetizing current reference to
reduce motor slip during start. A setting of 100% equals motor no-load current £7-09. This flux level will
be applied below Minimum Output Frequency (E1-09) until the DC Injection Time at Start (B2-03)
expires. This parameter is useful when starting motors that are relatively larger than the inverter, due to the
requirement for increased magnetizing current. This parameter may also compensate for reduced starting
torque due to motor circuit inefficiencies.
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B3

B3-01

B3-02

Open Loop Close Loop

vif VAW/PG Vector Vector

Speed Search
When starting into a coasting motor, use the speed search command or DC injection braking at start, to
prevent a drive trip and motor burnout.

This function allows the restart into a coasting motor without the necessity to stop. It is useful during
inverter bypass operation, when switching between the motor receiving power directly from the line
and from the inverter. Two interlocking contactors must be employed for commercial power switcho-
ver to prevent line power from being applied to the inverter output terminals.

Set the multi-function contact input selection (HI-01 to HI-06) to “61” (start search command from
maximum output frequency), “62” (start search command from the set frequency), or “64” (start
search command from the SFS frequency when baseblock is applied).

Speed Search after Run Command SpdSrch at Start ‘ A ‘ - ‘ A ‘ - ‘
Setting Description
0 Speed search disabled, the motor accelerates to the set frequency from the
min. frequency reference after run command is given (factory default).
1 Speed search enabled after run command is given, according to multi-func-
tion contact input selection. When using an encoder, the motor accelerates/
decelerates to the set frequency from the motor speed.

Note: This parameter is disabled except when (A1-02=1) (V/F w/PG Fdbk) or 3 (Close loop vector)

Speed Search Detection Current Level SpdSrch Current ‘ A ‘ - ‘ A ‘ - ‘

Setting Range: 0 to 200%
Factory Default:  150%

After power loss and recovery, speed search begins to ramp the frequency down from a specified point in
order to locate the frequency of the spinning motor. During initial speed search the inverter’s output cur-
rent exceeds the speed search detection current level. This level is set as a percentage of inverter rated
current. When the inverter’s output current is less than the speed search detection level, the frequency is
interpreted as the speed agree level, and the inverter accelerates/decelerates to the specified frequency.

Note: Factory setting defaults to 150 when A1-02=0 (V/F Control). When A1-02=2 (Open Loop Vec-
tor), the default is 100.
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B3-03 Speed Search Deceleration Time SpdSrch Dec Time ‘ A ‘ - ‘ A ‘ - ‘

B4

B4-01

Setting Range: 0.1to0 10.0s
Factory Default:  2.0s

Sets deceleration time during speed search in units of 0.1 second. When speed search deceleration time
is set to 0.0 second, speed search is disabled. The speed search deceleration time should be set to be
somewhat faster than the decel rate of coasting motor. Build an input sequence so that the speed search
command is input at the same time or prior to the FWD (REV) run command. If the run command is
input before the search command, the search command is not effective. Below is a timing diagram of
the search command input:

FWD (REV) Run Command ON
Speed Search Command _[on |
Max. Output Frequency, Speed Search

Frequency Reference at
Run Command Input,
or SFS Output Frequency

4

Decel Time (B3-03)

Output Frequency

Min. Baseblock { Speed Search
Time (L2-03) Operation

Coasting ‘ Accelerating

—— Speed Agree Detected
: / P g

Output Current

Figure 7 Search Command Input Timing Diagram
Delay Timers
The inverter input and output contacts can be used in place of an external timer. When multi-function
contact input (H/- _=“18”) is closed, a multi-function contact output (H2- = “12") can be set to
close after the On-delay time (B4-01) has expired. When multi-function contact input (H/-__ =“18")
is opened, a multi-function contact output (H2- = “12”) can be set to open after the Off-delay time
(B4-01) has expired. This function operates independently of any action the inverter is performing.

On-delay Timer Delay-ON Timer ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0 to 100.0s
Factory Default: ~ 0.0s

Sets the ON-delay time in units of 0.1 second. The multi-function input must be “closed” for longer
than the ON-delay timer for the multi-function output to close.
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Open Loop Close Loop

vif VAW/PG Vector Vector

B4-02 Off-delay Timer Delay-OFF Timer ‘ A ‘ A ‘ A ‘ A ‘

B5

Setting Range: 0.0 to 100.0s
Factory Default:  0.0s

Sets the OFF-delay time in units of 0.1 second. The multi-function input must be “open” for longer
than the OFF-delay timer for the multi-function output to open.

Multi-function Contact

Input: Timer Function ON I |—| |—| I—I oN
ON ON ON ON ON ON
ON |, ON L
Multi-function Contact i
Output: Timer Function
B4-01 B4-02 B4-01 B4-02

Figure 8 Timing Diagram of Timer Function

PID Control

The Proportional, Integral and Derivative (PID) control function provides closed-loop control and reg-
ulation of a system variable such as temperature or pressure. A control signal based on the difference
(or proportion) between a feedback signal and a desired setpoint is produced. Integration and deriva-
tive calculations are then performed on this signal, based upon the PID parameter settings (B5-01 to
B5-08), to minimize deviation, for more precise control.

Proportional - P

PID refers to the type of action used to control modulating equipment such as valves or dampers. With
proportional control, a control signal based on the difference between an actual condition and a
desired condition is produced. The difference, such as that between an actual temperature and setpoint
is the “error”. The inverter adjusts its output signal related directly to the error magnitude.

Integral - 1

The integral action is designed to minimize offset. An integrating term is used to observe how long the
error condition has existed, summing the error over time. Once the system has stabilized, the offset
would be minimized.

Derivative - D

Overshoot refers to a control loop tendency to overcompensate for an error condition, causing a new
error in the opposite direction. Derivative action provides an anticipatory function that exerts a “brak-
ing” action on the control loop. When combined, the proportional integral, and derivative actions pro-
vide quick response to error, close adherence to the setpoint, and control stability.
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B5-01 PID Control Mode Selection PID Mode ‘ A ‘ A ‘ A ‘ A ‘

To enable PID control, set PID control mode selection to “1” or “4”, according to the description
below. Also be sure to set terminal 16 function selection (H3-05) to PID feedback (setting: “B”).

Setting Description
0 PID disabled (factory default)
1 PID enabled (deviation signal is put through derivative control)
2 PID with feed forward (feedback signal is put through derivative control)
3 <1110> |Reference= Frequency reference + PID output, D is Feedback
4 <1110> |Reference= Frequency reference + PID output, D is feed-forward

Notes:
1. PID with feed forward applies control much quicker than normal PID, without waiting for
the deviation signal to build up.
2. A PID inverse feedback signal can be selected by inverting the settings for terminal 16
gain and bias.

Then select the PID control intended value set point or detected feedback value set point as follows:

Intended Value Setting
The control circuit terminal 16 voltage signal (0 to 10V, -10 to 10V) or multi-step speed parameters H1-
03 to HI-06 can be used to set the PID intended value.

Control circuit terminal 16 voltage signal:
Set reference selection (B1-01) to “1”.

Multi-step speed parameters (H1-03 to H1-06):
Set reference selection (B1-01) to “0”.
(combination of multi-step speed references and jog frequency reference)

Detected Value Setting (Feedback)
The control circuit terminal 14 current signal (4 to 20mA) or voltage signals (0 to 10V, -10 to 10V) can
be used to set the PID detected value.

Control circuit terminal 14 current signal:
Set terminal 14 signal selection (H3-08) to “2”.

Control circuit terminal 14 voltage signal:
Set terminal 14 signal selection (H3-08) to “0”or “1”.
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Notes:

1. Ivalueis reset to ”0” when operation stops.

2. The upper limit of the I value can be set by parameter B5-04.
Increase the value of parameter B5-04 to upgrade control capability by integration. If the control
system vibrates and it cannot be stopped by adjusting the integral time, output delay time, etc.,
decrease the set value of parameter B5-04.

3. PID control can be canceled by a multi-function contact input signal.
By setting any of parameters H1-01 to H1-06 to “19” and by closing the contact during running,
PID control is disabled and the intended value signal itself is used as a frequency reference signal.

B5-02 PID Control Proportional Gain PID Gain ‘ A ‘ A ‘ A ‘ A ‘

B5-03

B5-04

B5-05

Setting Range: 0.00 to 25.00
Factory Default: ~ 1.00

The proportional gain is the value by which the deviation signal is multiplied to generate a new fre-
quency reference.

PID Control Integral Time PID I Time ‘ A ‘ A ‘ A ‘ A ‘
Setting Range: 0.00 to 360.0 seconds

Factory Default: ~ 1.00 seconds

The integral calculation sums the deviation over time, which eliminates the offset, thus achieving the
intended value. The integral time determines how quickly the integral gain increase is added to the
control loop.

PID Control Integral Limit PID I Limit ‘ A ‘ A ‘ A ‘ A ‘
Setting Range: 0.0 to 100.0%

Factory Default:  100.0%

The integral limit value eliminates oscillations and improves stability. This value is set as a percentage
of maximum output frequency (E7-04).

PID Control Derivative Time PID D Time ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.00 to 10.00 seconds
Factory Default:  0.00 seconds

The derivative calculation attempts to control the remaining overshoot left over after the proportion
and integral calculations. If the system is approaching the intended value very rapidly, the derivative
control produces a strong braking action to prevent overshoot. If the system is already stable with very
little deviation change, derivative control has very little effect. The derivative time is used to dampen
oscillations and reduce overshoot, thus improving stability. Setting the derivative time to a larger num-
ber produces more braking action in the control system.
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PID ‘A‘A‘A‘A‘

Setting Range: 0.0 to 100.0% Limit
Factory Default: ~ 100.0%

The PID limit value further eliminates oscillations and improves stability. This value is set as a
per- centage of maximum output frequency (E1-04).

B5-07 PID Control Offset PID Offset B

B5-08

B5-09

Setting Range: -100.0% to
+100.0% Factory Default: 0.0%

The PID offset adds a bias to the calculated PID value, in order to reduce any offset.

PID Control Output Primary Delay Time PID Delay Time‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.00 to 100.0 seconds
Factory Default: ~ 0.00 seconds

The output delay time is used to delay changes in the calculated PID value, which can prevent
oscilla- tions and improve stability.

Parameters B5-04 and B5-06 to B5-08 are preset at the factory to optimum values for most applica-
tions, hence, do not need to be changed. When tuning a system, first adjust the proportional gain

until oscillations are reduced. Then adjust the integral time so that minimal deviation is achieved as
quickly

as possible, without oscillations. Finally, adjust the derivative time to reduce any overshoot at start-up.

PID Output Selection <1110 0utputLevelSel‘ A ‘ A ‘ A ‘ A ‘

The PID output term for the inverter control can be either negative or positive output.
Setting Description

0 PID Normal or Forward Output (factory default)

Increase in the manipulated variable when the process variable is larger than
the setpoint and decrease the manipulated variable when the process vari-
able is smaller.

1 PID Reverse or Inverse Output
Increase the manipulated variable when the process variable is smaller than

the setpoint and decrease the manipulated variable when the process vari-
able is larger than the setpoint.
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PID Output Gain <1110~ Output Gain ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0to0 25.0
Factory Default: 1.0

This parameter sets the gain of the PID output. The PID output can be monitored by parameter U/-37
PID Output Monitor. Refer to PID Block Diagram Figure 9.

PID Output Reverse <1110> Output Rev Sel ‘ A ‘ A ‘ A ‘ A ‘

This parameter is used when the motor is required to change direction during PID operation in
response to a negative PID output signal. The PID output can be monitored using parameter UI-37
PID Output Monitor.

Setting Description
0 Zero limit (factory default)
When PID output is negative, motor direction is not changed. The PID output
is limited to 0.
1 Reverse
When PID output is negative the motor will reverse direction.

Note: When Reverse Prohibit B1-04 is selected, reverse will not operate.

Loss of Feedback Action <1110 Fb Los Det Sel ‘ A ‘ A ‘ A ‘ A ‘

This parameter is used to select what action the inverter will take on a loss of PID feedback. A loss of
PID feedback occurs when the feedback signal falls below the B5-13 Feedback Loss Detection Level
for the time set by B5-14 Feedback Loss Detection Time.

Setting Description
0 Disabled (factory defaulf)
PID feedback missing detection is disabled.
1 Alarm

PID feedback missing detection is enabled. Operation continues after loss of
feedback. The text “Fbl” will be displayed on the digital operator.

2 Fault
PID feedback missing detection is enabled. The inverter output to the motor
is shut off (the motor is stopped) and “Fbl” is displayed on the digital operator.
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PID Feedback Loss Detection Level <i110> Fb los Det Lvl ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0 to 100%
Factory Default: 1%

This parameter sets the level at which a loss of PID feedback is detected. The PID feedback must be at
or below this level for the time defined by BJ5-14 before a loss of feedback can be detected. A setting
of 100% represents 100% of the feedback signal.

PID Output Gain <110 Output Gain ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0to0 25.0
Factory Default: 1.0

This parameter sets the gain of the PID output. The PID output can be monitored by parameter U7-37
PID Output Monitor. Refer to PID Block Diagram Figure 9.

Reference Hold

The reference hold or dwell function is used to temporarily hold the output frequency at a set refer-
ence, for a set time, and then start it again. This function can be used when driving a permanent magnet
motor, or a motor with a heavy starting load. This pause in acceleration allows the magnets in a perma-
nent magnet motor to synchronize with the stator field of the motor, thus reducing traditionally high
starting current.

Dwell Frequency Reference at Start Dwell Ref @Start ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0 to 400.0Hz
Factory Default:  0.0Hz

Sets the dwell frequency reference during acceleration in units of 0.1Hz.

Dwell Time at Start Dwell Time@Start ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0to 10.0s
Factory Default:  0.0s

Sets the amount of time that the frequency reference “dwells” during acceleration in units of 0.1s.

Dwell Frequency Reference at Stop Dwell Ref @Stop ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0 to 400.0Hz
Factory Default:  0.0Hz

Sets the dwell frequency reference during deceleration in units of 0.1Hz.
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B6-04 Dwell Time at Stop Dwell Time @Stop ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0to 10.0s
Factory Default: ~ 0.0s

Sets the amount of time that the frequency reference “dwells” during deceleration in units of 0.1s.

B7 Droop Control
The Drooping function reduces the motor speed based on the load torque of the motor.

B7-01 Droop Control Gain Droop Quantity ‘ - ‘ - ‘ - ‘ A ‘

Setting Range: 0.0 to 100.0
Factory Default: 0.0

Parameter b7-01 sets the amount of motor speed reduction when the motor is producing 100% of rated
torque. The actual amount of motor speed reduction is based on the ratio of the amount of motor
torque and the maximum output frequency (E1-04).

B7-02 Droop Control Delay Time Droop Delay Time ‘ - ‘ - ‘ - ‘ A ‘

Setting Range: 0.03 to0 2.00
Factory Default: ~ 0.05

Parameter b7-02 sets the response time for the drooping function. Decreasing the droop delay time,
will cause the response to become quicker; however, instability may occur.

B8 Energy Saving
This feature can save energy during operation under lightly loaded conditions, by decreasing output
voltage, energy-saving operation is made available. Energy saving control is enabled by a multi-func-
tion contact input, when control mode selection (47-02) is set to “0” (V/f Control) or “1” (V/f w/PG
Fdbk).
Parameters B8-03, B8-04 and B8-05 are for energy savings in the vector modes. B8-01 and B8-02 are
only functional in the V/f modes via a multi-function input command. Parameters B8-03, B8-04 and
B8-05 are for automatic energy savings in the vector modes.

B8-01 Energy Saving Gain Energy Save Gain ‘ A ‘ A ‘ - ‘ - ‘

Setting Range: 0 to 100%
Factory Default: ~ 80%

The output voltage during energy-saving operation is the product of the normal V/f settings (£/-03 to
E1-10) and the energy saving gain. The output voltage decreases and recovers in the voltage recovery
time (L2-04). As the energy saving gain increases, the output voltage increases also. This feature is
only enabled by a multi-function contact input.
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BS§-02

B8-03

BS8-04

BS8-05

Energy Saving Starting Frequency Energy Save Freq ‘ A ‘ A ‘ - ‘ - ‘
Setting Range: 0.0 to 400.0Hz

Factory Default:  0.0Hz

After the multi-function contact input for energy-saving operation closes (H1-__, setting: “63”), the

output voltage is decreased when the output frequency reaches the energy-saving starting frequency.
This feature is only enable by multi-function contact input.

Automatic Energy Saving <1110> Energy Save Sel ‘ - ‘ - ‘ A ‘ A ‘

This parameter is used to select if Automatic Energy Saving Mode is to be on or off. A multi-function
contact input is not required to activate Automatic Energy Saving Mode. This mode of operation auto-
matically searches for the optimum motor voltage required to save energy. This function is separate
and not to be confused with parameters B§-01 and B8-02. The energy saving mode that utilizes B8-01
and B8-02 requires a multi-function input to be activated for operation. This Automatic Energy Sav-
ing Mode selection does not require a multi-function input to activate operation.

Setting Description
0 Disabled (factory default)
Energy saving mode will not be activated under light loads.
1 Enabled
The energy saving mode will be activated under light loads.

Energy Saving Control Gain Energy Save Gain ‘ - ‘ - ‘ A ‘ A ‘

Setting Range: 0to0 10.0
Factory Default: 0.7

The output voltage during energy-saving operation is the product of the normal V/f settings (£/-03 to
E1-10) and the energy saving gain. The output voltage decreases and recovers according to the Energy-
Saving Control Time Constant B8-05. As the energy saving gain increases, the output voltage
increases also.

Note: When the control mode A1-02=3, the default factory setting becomes 1.0

Energy Control Time-Constant Energy Save . T ‘ - ‘ - ‘ A ‘ A ‘

Setting Range: 0.00 to 10.00
Factory Default: ~ 0.50

Parameter B8-05 sets the response time for the Automatic Energy Saving function.

Decreasing the Energy Control Time-Constant, will cause the response to become quicker; however,
instability may occur if this is decreased too much.

Note: When control mode A1-02=3, the default factory setting becomes 0.01.
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B9

B9-01

B9-02

Open Loop Close Loop
vif VAW/PG Vector Vector

FWD

Energy |
Saving I

Command
(Multi-function input

setting = “63") / QB&OZ
Fout . .

Vout

VIf Pattern x Energy Saving Gain (B8-01)

Figure 10 Timing Diagram of Energy Saving Function

Zero Servo

The zero servo function is enabled when the multi-function contact input is set to zero servo command
(HI-__=%“72”). The motor position is then memorized when motor speed feedback is less than the
zero speed level (B2-01).

Zero Servo Gain Zero Servo Gain ‘ - ‘ - ‘ : ‘ A ‘

Setting Range: 0to 100
Factory Default: 5

Sets the zero-servo position loop gain. When adjusting the gain, the higher the setting, the quicker the
response. However, if the gain is set too high, it can cause overshoot and a possible runaway condition.

B9-01

+
0—» O Kp — Speed Reference
(Position Ref.)

~— Motor Speed Feedback
Motor

Position Deviation
Counter

Figure 11 Zero Servo Position Loop

Zero Servo Bandwidth Zero Servo Count ‘ - ‘ - ‘ . ‘ A ‘

Setting Range: 0 to 16383 pulses
Factory Default: 10 pulses
Sets zero servo bandwidth in units of one pulse. During zero servo control, the multi-function contact

output (H2-__ =“33”) is closed until the number of pulses (or bandwidth) is completed. Then the con-
tact output opens.

55



micno

KEZ200 Inverter

C
(&)

Cl1-01
Cl1-02
C1-03
Cl1-04
CI1-05
CI1-06
Ccl1-07
C1-08

Zero Servo Function ON

(Multi-function Input
H1-__setting =“72")

Zero Speed Leve

Motor Speed (B2-:01)

Speed Loop >< Zero Servo Loop

Zero Servo Bandwidth y

Position Deviation  (B9-02)

Zero Servo Completion

A

OFF

(Multi-function Output
H2-__setting = “33")

Figure 12 Timing Diagram of Zero Servo Function

Notes:

1. For multi-function contact input function selection, refer to parameters H7-01 to H1-06.

2. For multi-function contact output function selection, refer to parameters H2-01 to H2-03.

3. This function is only available during close loop vector control (47-02 = “3”).

Tuning Parameters

Accel/Decel

Acceleration time 1
Deceleration time 1
Acceleration time 2
Deceleration time 2
Acceleration time 3
Deceleration time 3
Acceleration time 4

Deceleration time 4

Setting Range: 0.00 to 6000.0s

OFF

(Factory Default: 0.5Hz)

ON
Accel Time 1 Q Q Q Q
Decel Time 1 Q Q Q Q
Accel Time 2 B B B B
Decel Time 2 B B B B
Accel Time 3 A A A A
Decel Time 3 A A A A
Accel Time 4 A A A A
Decel Time 4 A A A A

Note: Setting range may be 0.00-600.0 or 0.0-6000.0 depending on the setting of parameter C1-10.

Factory Default:  10.0s

Acceleration time sets the time necessary for the output frequency to accelerate from 0Hz to maximum
output frequency. Deceleration time sets the time necessary for the output frequency to decelerate from

the maximum output frequency to OHz.
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A Decel Time 2*
Accel Time 1 Decel Time 1* (C1-02) (C1-04) Accel Time 3 Decel Time 3* (C1-06)  Decel Time 4*
(C1-01) , -05) (C1-08)
Accel Time 2 (C1-03)
Output \ Decel Time 1* \ i ) Decel Time 1*
Frequency ¥ (C}OZ) Accel Time 4 (C1-07, (CZ/_OZ)
Time

FWD (REV) Run Command

ON

OFF ON

ON

OFF ON

Accel/Decel Time Selection 1

ON

OFF

ON

(Terminals 3 to 8, Setting = “7")

Accel/Decel Time Selection 2

ON

(Terminals 3 to 8, Setting = “1A”)

* When “deceleration to stop” is selected (B1-03 = “0")

Figure 13 Timing Diagram of Accel/Decel Time Adjustment

When any of the multi-function contact input selections (H1-01 to HI-06) are set to ““7’and “1A”, up to
four accel/decel times can then be selected by opening or closing the appropriate accel/decel time selection

commands (terminals 3 to §).

Accel/decel Time Accel/decel Time
Selection 1 Selection 2 Accel Time Decel Time
Multi-function Input Multi-function Input
Setting = “7” Setting = “1A”
Open or not set Open or not set C1-01 C1-02
Closed Open or not set C1-03 C1-04
Open or not set Closed C1-05 C1-06
Closed Closed C1-07 C1-08
Fast Stop Time ‘ B ‘ B ‘ B ‘ B ‘

CI1-09 Fast-Stop Time

Setting Range:
Factory Default:

10.0s

0.00 to 6000.0s

Fast-stop time is enabled when:

Multi-function contact input is set to fast-stop command (setting = “15”), and the contact closes.
The default stopping method when a fault is detected is fast-stop.
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CI1-10 Accel/Decel Time Setting Unit Acc/Dec Units ‘ A ‘ A ‘ A ‘ A ‘
Setting Description
0 Accelldecel time (C1-01 to C1-09) setting range is in units of 0.01 second.
Accel/decel time setting range: 0.00 to 600.00s
1 Accel/decel time (C1-01 to C1-09) setting range is in units of 0.1 second.
Accel/decel time setting range: 0.0 to 6000.0s (factory default)

If any of the parameters C1-01 to C1-09 is set to 600.1 seconds or more, C/-10 cannot be set to “0”.

Cl-11 Accel/Decel Time Switching Frequency Level Acc/Dec SW Freq ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0 to 400.0Hz
Factory Default:  0.0Hz

Accel/decel times can be changed automatically, without using the multi-function contact inputs.
Use accel/decel times set in parameters C/-0] and C1-02 when output frequency CI-11.

Use accel/decel times set in parameters C/-07 and C1-08 when output frequency < CI-11.

When multi-function contact inputs are set for accel/decel selection, this command has priority over
automatic change of accel/decel.

Accel / Decel Switching Level
(C1-11)

Output Frequency

-< ) > - [ >

C1-07;  C1-01 C1-02 C1-08

Figure 14 Accel/Decel Switching Level Adjustment
c2 S-Curve Accel/Decel
An S-curve pattern is used to reduce shock and provide smooth transitions during machine accelera-
tion and deceleration. S-curve characteristic time is the time from the output frequency to the set accel/

decel time.
C2-01 S-Curve Time at Acceleration Start SCrv Acc @ Start A A A A
C2-02 S-Curve Time at Acceleration End SCrv Acc @ End A A A A
C2-03 S-Curve Time at Deceleration Start SCrv Dec @ Start A A A A
C2-04 S-Curve Time at Deceleration End SCrv Dec @ End A A A A

Setting Range: 0.00 to 2.50s
Factory Default:  0.20s
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Open Loop Close Loop
vif VAW/PG Vector Vector

Frequency Reference

Output Frequency

Output Frequency

= Time

|
S-curve Characteristic
Time (Tsc)
Figure 15 S-curve Characteristic Timing Diagram

The following figure shows FWD/REV run switching during deceleration to stop.

FWD Run Command
REV Run Command | S
C2-02
= DC Injection Braking
e Time at Stop
B2-04
// -"'4
Output Frequency  * ¢/
C2-01
C2-02 C2-03

Figure 16 S-curve Characteristics - FWD/REV Operation

Time to accelerate from the minimum frequency
. . = Cl-__+(C2-01 +C2-02)/2
to the maximum frequency (total acceleration)
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C3

C3-01

C3-02

C3-03

Open Loop Close Loop

Vit VIfwIPG Vector Vector

Motor Slip Compensation
As the load becomes larger, the motor speed is reduced and motor slip increases. The slip compensa-
tion function keeps the motor speed constant even under varying load conditions.

Slip Compensation Gain Slip Comp Gain ‘ B ‘ - ‘ B ‘ B ‘

Setting Range: 0.0to0 2.50
Factory Default: 1.0

This function controls the output frequency in response to the load’s torque demand. Increase the set
value in one tenth (0.1) increments when operating at low speeds; decrease the set value as the motor
speed increases.

During close loop vector control, this gain compensates for motor slip causes by changes in
temperature. Normally, this setting does not have to be modified.

Note: Default factory setting will be 0.0 when parameter A1-02=0 [V/F mode]. When parameter A1-

02=2 [Open Loop Vector] or 3 [Close loop vector] the default factory setting will
be 1.0.

Slip Compensation Primary Delay Time Slip Comp Time ‘ A ‘ - ‘ A ‘ - ‘

Setting Range: 0 to 10000ms
Factory Default: ~ 200ms

Adjust the slip compensation delay time when motor speed is unstable or speed response is slow.
Increase the set value in 10ms increments when operating at low speeds; decrease the set value as the
motor speed increases.

Slip Compensation Limit Slip Comp Limit ‘ A ‘ - ‘ A ‘ - ‘

Sets the slip compensation limit as a percentage of motor rated slip (£2-02).

E1-04

Er.05 < O3 |

C3-03

§ tput F
£1-06 £1-04 Output Frequency

Base Maximum
Frequency Frequency

Figure 17 Slip Compensation Limit Adjustment
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Vi VI /PG Open Loop Close Loop

Vector Vector
C3-04 Slip Compensation During Regeneration Slip Comp Regen ‘ A ‘ - ‘ A ‘ - ‘
Setting Description
0 Slip compensation disabled during regeneration (factory default)
1 Slip compensation enabled during regeneration
C3-05 Flux Calculation Method Flux Select ‘ - ‘ - ‘ A ‘ - ‘
Parameter C3-05 determines if the motor torque characteristic is based on output frequency or motor
speed.
Setting Description
0 Slip Included
Motor torque characteristic is based on frequency. (factory default)
1 Slip Excluded
Motor torque characteristic is based on motor speed.

Torque

100%

1
o
1
—

>

0% 60Hz 1800rpm 120Hz 3600rpm

When running the motor only in the constant torque region, leave parameter C3-05 set to 0 for the
best performance.

When running the motor in the constant horsepower region, set parameter C3-05 to 1 because the
larger flux will result in better motor stability.
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Vif VIf wiPG

Open Loop
Vector

Close Loop
Vector

C3-06 Output Voltage Limit Operation Selection <i10>  Qutput V Limit ‘ - ‘

4

C4-01

[ o [+ ]

Setting

Description

0

Disabled (factory default)

When this parameter is “0” slip compensation will be disabled when the motor
is operating above its base speed. The motor voltage will not be reduced
above base speed.

Enabled

Open Loop Vector Mode: When this parameter is set to “1” the motor volt-
age will be reduced slightly when the motor is operating above 90% base
speed. Slip Compensation is enabled. Speed control accuracy is improved.
This may prevent speed instabilities due to motor voltage saturation. This set-
ting may improve speed regulation however motor torque/amp will be reduced
by up to 10% due to motor voltage reduction above base speed. Close loop
vector Mode: Torque linearity is improved.

Torque Compensation

Motor torque can be adjusted by changing the V/f pattern (E1-03) or by adjusting the torque compen-
sation gain. For details on setting the V/f pattern, see section E1, V/f Pattern Adjustment,.

Parameters C4-03, C4-04 and C4-05 are added for the OLV mode to help improve starting/breakaway
response. Individual torque compensation settings are possible for forward (C4-03) and reverse (C4-

04). The delay time (C4-05) is the time for which the internal torque reference will be increased. This
torque compensation is much like inputting an analog torque reference via an analog input.

Torque Compensation Gain Torq Comp Gain ‘ B ‘ B ‘ B ‘

The motor torque requirement changes according to load conditions. Full-range automatic torque boost
adjusts the voltage of the V/f pattern according to the required torque. The KE200 Series

automatically adjusts the voltage during constant-speed operation as well as during acceleration.

The required torque is calculated by the inverter. This ensures tripless operation and power savings.
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Open Loop Close Loop
Vector Vector

Vif VIf wiPG

Output voltage Torque compensation gain x Required torque

Voltage

% Required torque =>Increase voltage

» Frequency

Figure 18 Torque Characteristics

Normally, no adjustment is necessary for torque compensation gain. When more torque is needed,
increase the torque compensation gain in one tenth (0.1) increments. When the wiring distance
between the inverter and the motor is long, or when the motor generates excessive vibration, decrease
the torque compensation gain.

Increasing torque compensation gain increases motor torque, but an excessive increase may cause the
following:

- Inverter fault trips due to motor overexcitation
- Motor overheat or excessive vibration

C4-02 Torque Compensation Time Constant Torqg Comp Time ‘ A ‘ A ‘ A ‘ - ‘

Setting Range: 0 to 10000ms
Factory Default:  20ms

Increase the torque compensation time constant in 10ms increments when the motor output current is
unstable, and decrease this value when speed response is slow.

Note: When A1-02=2 [Open Loop Vector] the factory default setting is 20 ms. When A1-02=lor 3
[V/F or V/F w/PG] factory default setting is 200 ms.

C4-03 Forward Torque Compensation Value at Start<iio> FToqump@start‘ - ‘ - ‘ A ‘ - ‘

Setting Range: 0.0 to 200.0%
Factory Default: 0.0

This parameter may improve the motor performance during start. This feature functions only when
starting a motor. Torque reference and motor flux can be ramped up quickly to improve speed
response during start. A setting of 0.0 disables this feature.
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C4-04

C4-05

s

Open Loop Close Loop

vif VAW/PG Vector Vector

Reverse Torque Compensation Value at Start<io> RToqump@start‘ - ‘ - ‘ A ‘ - ‘

Setting Range: 0.0 to 200.0%
Factory Default: 0.0

This parameter may improve the motor performance during start. This feature functions only when
starting a motor. Torque reference and motor flux can be ramped up quickly to improve speed
response during start. A setting of 0.0 disables this feature.

Torque Compensation Time Constant@Start<iio> ToqumpDelayT‘ - ‘ - ‘ A ‘ - ‘

Setting Range: 0 to 200 ms
Factory Default: 1 ms

This parameter functions with C4-03 and C4-04. This parameter is the time delay that will be applied
to the Torque Compensation parameters C4-03 and C4-04. A setting of less than 4 milliseconds (ms)
causes this filter to be disabled.

ASR Tuning
The automatic speed regulator (ASR) provides optimum performance during changes in motor speed

or load, when speed feedback is provided.
+

Frequency Reference 9 -0 P Output Frequency
+
C5-01, C5-03
Variation . -

Speed Feedback ——-O- | o . "\ o P B>O— Limit

L C5-05

I
C5-02, C5-04

Figure 19 ASR Block Diagram (V/f Control with PG Feedback)

T Limit
C5-01, C5-03 °rq“|e -
+ +
Speed Reference —— O P T»OJ'_ 1 +1ST — | — Secondary Current Reference
- | C5-06
Speed Feedback | j L7-01~L7-04
C5-02, C5-04

Figure 20 ASR Block Diagram (Close loop vector Control)
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C5-01 ASR Proportional Gain 1 ASR P Gain 1 ‘ - ‘ B ‘ - ‘ B ‘

Setting Range: 0.00 to 300.00
Factory Default: ~ 20.00

The ASR proportional gain 1 adjusts the speed in response to speed deviation, and softens the effect of
changes in load. Speed response increases as the proportional gain is increased. However, the load may
become unstable if the ASR proportional gain is set too high.

Note: When parameter A1-02=1 [V/f w/PG] the factory default setting is 0.20. When parameter
A1-02=3 the factory default setting is 20.00.

C5-02  ASR Integral Time 1 ASR I Time 1 B

C5-03

Setting Range: 0.000 to 10.000s
Factory Default:  0.500s

The ASR integral time 1 adjusts the inverter’s response time to changes in load. Speed response

increases as the integral time is decreased. However, the load may become unstable if the ASR integral
time is set too low.

Note: When A1-02=1 [V/f w/PG] the factory default setting is .200. When A1-02=3 factory default setting is 0.500

When A1-02=1[V/f w/PG] factory default setting is 0.20. When A1-02=3 factory default setting is 20.00.
When A1-02=1 [V/f w/PG] factory default setting is 0.200. When A1-02=3 factory default setting is 0.500
When A1-02=1 [V/f w/PG] factory default setting is 0.02 When A1-02=3 factory default setting is 20.00.

ASR Proportional Gain 2 ASR P Gain 2 ‘ - ‘ B ‘ - ‘ B ‘

Setting Range: 0.00 to 300.00
Factory Default: ~ 20.00

The ASR proportional gain 2 is an additional proportional gain adjustment that can be enabled by a
multi-function contact input (H1-__ = “77”).

Proportional Gain According to Motor Speed
ON OFF (see Figure 22)
C5-03 Proportional Gain

Multi-function Input __OFF | ON
(H1-_="T7) T e —

C5-02 C5-02

Figure 21 ASR Multi-function Input Timing Diagram

Note: When parameter A1-02=1 [V/f w/PG] factory default setting is .02 When A1-02=3 the factory
default setting is 20.00.
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C5-04

C5-05

C5-06

C5-07

Vi VI /PG Open Loop Close Loop

Vector Vector
ASR Integral Time 2 ASR I Time 2 ‘ - ‘ B ‘ - ‘ B ‘
Setting Range: 0.000 to 10.000s
Factory Default:  0.500s
The ASR integral time 2 is an additional integral time adjustment.
ASR Limit ASR Limit A ] ]
Sets ASR frequency compensation limit as a percentage of maximum output frequency (El -04). This
function is enabled when V/f control with PG feedback is selected as the control method (41-02).
ASR Output Primary Delay Time ASR Delay Time ‘ A ‘
Setting Range: 0.000 to 0.500s
Factory Default: ~ 0.004s
Mechanical backlash in an application causes secondary current (I,) reference variations in the motor’s
rotor. This condition can prevent the adjustment of ASR parameters. The output delay time constant is
used to control these secondary current (I,) reference variations.
ASR Switching Frequency Level ASR Gain SW Freq ‘ - ‘ - ‘ - ‘ A ‘

Setting Range: 0.0 to 400.0Hz
Factory Default:  0.0Hz

Sets frequency to change ASR proportional gain and integral time constant in units of 0. 1Hz when
close loop vector control is selected.

C5-01
C5-02 .
g - PN
£ BT 120
& C5-03 where:
s, C5-04 P = Number of Motor Poles
o N = Motor RPM
N WOttt
or Motor Speed g '

E1-04
Figure 22 ASR Switching Frequency Level

Notes:
1.When C5-07 =0, proportional gain 1 (C5-01) and integral time 1 (C5-02) are selected.
2.During V/f control with PG feedback (41-02 =“1”), the frequency switching level becomes
the maximum output frequency (E1-04).
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Open Loop

Vif VIf wiPG Vector

Close Loop
Vector

C5-08 ASR Integral Limit ASR I Limit ‘ - ‘ - ‘

C6

Co6-01
C6-02

|~ ]

Setting Range: 0 to 400%

Factory Default: ~ 400%

.Parameter C5-08 adjusts the amount of Integral control of the automatic speed regulator in the Closed
Loop Vector control mode. Setting parameter C5-08 to zero will make the ASR control propor- tional.

Setting C5-08 to 400% will make the ASR control proportional and integral.

C5-08=0
4 PControl
| C5-08=400%
| P-I Control
Torque /
i » Speed
<« >
Slip

Carrier Frequency

This function sets the inverter output transistor switching frequency (carrier frequency). Increase the

carrier frequency to reduce motor noise and decrease it to reduce leakage current.

Carrier Frequency Upper Limit CarrierFreq Max B B B

Carrier Frequency Lower Limit CarrierFreq Min A A

Setting Range: 0.4 to 15.0kHz
Factory Default:  15.0Hz*

For constant carrier frequency operation, set the gain (C6-03) to “0”, and set the upper limit (C6-01)

and lower limit (C6-02) to the same value.
* Factory defaults vary depending on drive rating. See the following table for more details:
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Open Loop

Close Loop
Vector

Vector

Carrier Frequency Factory Defaults

Upper Limit Lower Limit Gain Upper Limit | Lower Limit Gain
Model No. C6-01 C6-02 C6-03 Model No. C6-01 C6-02 C6-03
Setting Setting Setting Setting Setting Setting
220~240V
KE200-2R2G-T2 15.0 15.0 0 KE200-022G-T2 10.0 15.0 0
KE200-004G-T2 15.0 15.0 0 KE200-030G-T2 10.0 15.0 0
KE200-5R5G-T2 15.0 15.0 0 KE200-037G-T2 10.0 10.0 0
KE200-7R5G-T2 15.0 15.0 0 KE200-045G-T2 10.0 10.0 0
KE200-011G-T2 15.0 15.0 0 KE200-055G-T2 10.0 10.0 0
KE200-015G-T2 15.0 15.0 0 KE200-075G-T2 10.0 10.0 0
KE200-018G-T2 15.0 15.0 0
380~460V
KE200-004G-T4 15.0 15.0 0 KE200-055G-T4 6.0 8.0 0
KE200-5R5G-T4 15.0 15.0 0 KE200-075G-T4 6.0 8.0 0
KE200-7R5G-T4 12.5 15.0 0 KE200-090G-T4 5.0 6.0 0
KE200-011G-T4 12.5 15.0 0 KE200-110G-T4 5.0 6.0 0
KE200-015G-T4 10.0 15.0 0 KE200-132G-T4 5.0 6.0 0
KE200-018G-T4 10.0 15.0 0 KE200-160G-T4 5.0 6.0 0
KE200-022G-T4 8.0 15.0 0 KE200-185G-T4 2.0 5.0 0
KE200-030G-T4 8.0 12.5 0 KE200-220G-T4 2.0 5.0 0
KE200-037G-T4 6.0 12.5 0 KE200-300G-T4 2.0 5.0 0
KE200-045G-T4 6.0 10.0 0
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Vi | VAWIPG Op\fe”ctLo"fp C'\C,’zﬁttfo‘)
C6-03 Carrier Proportional Gain Carrier Freq Gain ‘ A ‘ A ‘ ‘ - ‘
Setting Range: 0to 99
Factory Default: 0
y
601 *K varies depending on the carrier frequency upper limit (C6-01):
graer(r;sermcy C6-01> 10.0kHz K=3
~— Fout x C6-03 x K* 10.0kHz > C6-01 > 5.0kHz K=2
C6-02—= C6-01 < 5.0kHz K=1
- > Fout

Output Frequency

Figure 23 Carrier Frequency Setting
Note: An OPE11 fault occurs if either of the following conditions is present:
1. C6-03 > 6kHz and C6-02> C6-01
2. C6-01 > 5kHz and C6-02 SkHz

C7  Hunting Prevention

Occasionally, in an application, resonance between the internal control system and the mechanical sys-
tem causes current instability. This instability is called hunting, and may cause the machine to vibrate
at lower speeds (up to 30Hz). The hunting prevention function monitors the motor flux and uses a spe-

cial control circuit to “smooth out” any peaks in the output current waveform.

C7-01 Hunting Prevention Selection Hunt Prev Select ‘ A

| |

Enables the hunting prevention function in V/f control mode.

Setting Description
0 Hunting prevention is disabled.
1 Hunting prevention is enabled (factory default).
C7-02 Hunting Prevention Gain Hunt Prev Gain ‘ A

|« ]

Setting Range: 0.00 to 2.50
Factory Default: ~ 1.00

Sets hunting prevention gain in units of 0.01. When hunting is present while driving a light load,
increase the set value in one tenth (0.1) increments. When the motor vibrates or stalls while driving a

heavy load, decrease the set value.
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C8-08

C8-09

C8-30

Open Loop Close Loop
Vector Vector

Vif VIf w/PG

Factory Tuning
This section describes parameters not normally accessed by the user, but which may require adjustment.

Automatic Frequency Regulator Adjustment AFR Gain ‘ - ‘ - ‘ A ‘ - ‘

Setting Range: 0.00 to 10.00
Factory Default: ~ 1.00

Sets AFR gain in units of 0.01. When hunting is present during open loop vector control, decrease the
set value in one tenth (0.1) increments. If the speed or torque response is slow, increase the set value.

Automatic Frequency Regulator Time Constant ~ AFR Time ‘ - ‘ - ‘ A ‘ - ‘

Setting Range: 0 to 2000 milliseconds
Factory Default: 50 milliseconds

Parameter C8-09 sets the AFR (automatic frequency regulator) time. Adjusting C8-09 will increase or
decrease the AFR frequency response, when the load changes.

If the motor is unstable, increase the set value.

If the speed response is slow, decrease the set value.

Carrier Frequency Selection During Auto-tuning Carrier in Tune ‘ - ‘ - ‘ A ‘ A ‘

During normal auto-tuning, the inverter is tuned while running at a carrier frequency of 2kHz. This
parameter allows the user to specify the inverter carrier frequency during auto-tuning. Adjustment may
be necessary when using a spindle motor with low inductance.

Setting Description
0 Carrier frequency during auto-tuning is 2kHz (factory default).
1 Carrier frequency during auto-tuning is set by C6-01.
2 Carrier frequency is 5kHz. Except for 185-300 kW which is 2.5 kHz
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Vi VI /PG Open Loop Close Loop

Vector Vector

D Reference Parameters
D1 Preset References

a a a a
D1-01 Preset Frequency Reference 1 Reference 1 Q Q Q Q
D1-02 Preset Frequency Reference 2 Reference 2 Q Q Q Q
D1-03 Preset Frequency Reference 3 Reference 3 Q Q Q Q
D1-04 Preset Frequency Reference 4 Reference 4 B B B B
D1-05 Preset Frequency Reference 5 Reference 5 B B B B
D1-06 Preset Frequency Reference 6 Reference 6 B B B B
D1-07 Preset Frequency Reference 7 Reference 7 B B B B

D1-08 Preset Frequency Reference 8 Reference 8

Setting Range: 0.0 to 400.0Hz
Factory Default:  0.0Hz

Up to 9 preset speed references (including jog) can be set through multi-function contact input func-
tion selections. When using the multi-step speed references, set the reference selection (B1-01) to “0”,
and set terminal 16 selection (H3-05) to “1F”. See the following table for programming preset speed

references.
Terminal 5 | Terminal 6 | Terminal 7 | Terminal 8 Speed Reference
H1-03=“3" | H1-04="4" | H1-05="5" | H1-06 = “¢”
Open Open Open Open Speed Reference 1 - Set Reference Source
(B1-01) to “0".
Closed Open Open Open Speed Reference 2 - Set Terminal 16 Selection
(H3-05) to “1F”.
Open Closed Open Open Speed Reference 3
Closed Closed Open Open Speed Reference 4
Open Open Closed Open Speed Reference 5
Closed Open Closed Open Speed Reference 6
Open Closed Closed Open Speed Reference 7
Closed Closed Closed Open Speed Reference 8
Closed Closed Closed Closed |Jog Speed Reference
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vif VAW/PG Vector Vector

D1-09 Jog Frequency Reference JOG Reference ‘ Q ‘ Q ‘ Q ‘ Q ‘

Setting Range: 0.0 to 400.0Hz
Factory Default:  0.0Hz

The jog frequency reference can be set in this parameter. Depress the JOG key on the digital
operator, or close terminal 7, to use this function. The jog command always has priority over
other reference commands. When using the multi-step speed references, change the jog com-
mand from terminal 7 to terminal 8 (H7/-06 = “6”).

D1-08
A 60.0Hz

D1-07 [

55.0Hz
D1-06
50.0Hz

D1-05 /
Frequency D1-04 45.0Hz
Reference 40.0Hz /

D1-03
30.0Hz

D1-02
20.0Hz

D1-01 /
10.0Hz / D1-09

6.0Hz

Time

FWD (REV) Run/Stop ON

Multi-step Speed Ref. 1 ON ON ON ON | |
(Terminal 5)

Multi-step Speed Ref. 2 ON ON P
(Terminal 6) |

Multi-step Speed Ref. 3 ON —]
(Terminal 7) |

Jog Ref. [ oN

(Terminal 8)

Figure 24 Multi-step Speed Operation - Timing Diagram

Note: Setting units for D1-01 to D1-09 are dependent upon the setting of digital operator display
mode (O1-03). Possible setting units include Hz, percentage, RPM or engineering units. See
section O1, Monitor Selection, on page 120 for more details.
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D2
D2-01

D2-02

D3

D3-01
D3-02
D3-03
D3-04

Open Loop Close Loop
vit VifwiPG Vector Vector
Reference Limits
Frequency Reference Upper Limit Ref Upper Limit ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0.0to 110.0%
Factory Default: ~ 100.0%

The frequency reference upper limit is set as a percentage of the maximum output frequency (E1-04)
in increments of 1%.

Frequency Reference Lower Limit Ref Lower Limit ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0.0 to 109.0%
Factory Default: ~ 100.0%

The frequency reference lower limit is set as a percentage of the maximum output frequency (E1-04)
in increments of 1%. When a run command is input and the frequency reference is less than the lower
limit, operation continues at the frequency reference lower limit. However, when the lower limit is set
to less than the minimum output frequency (E7-09), operation discontinues.

%

A
100
Internal . D201
Frequency
Reference
D2-02
0 - Hz

E1-04

Set Frequency Reference

Figure 25 Setting Frequency Upper and Lower Limits

Jump Frequencies

Jump Frequency Reference 1 Jump Freq 1 B B B B
Jump Frequency Reference 2 Jump Freq 2 B B B B
Jump Frequency Reference 3 Jump Freq 3 B B B B
Jump Frequency Reference Bandwidth Jump Bandwidth B B B B

This function allows the prohibition or “jumping” of critical frequencies so that the motor can operate
without resonant vibrations caused by some machine systems. This function is also used for dead-band
control. Setting the value to 0.0Hz disables this function.
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Vi VI /PG Open Loop Close Loop

Vector Vector
Hz D3-03
D3-02 n
Output ~ D3-04
Frequency :
D3-01 i
N D304
/I *
" D304 - 2
Set Frequency Reference
Figure 26 Jump Frequencies
D4 Sequence
D4-01 Hold Reference Memory Selection MOP Ref Memory ‘ A ‘ A ‘ A ‘ A ‘

Selects whether the held frequency during motor operated potentiometer (MOP) simulation operation
is stored when operation is stopped (when power is removed or when the run command is removed).

Setting Description

0 Held frequency during MOP operation not retained. If a stop command is given or if
power is removed, the frequency reference is reset to OHz. If the inverter is still decel-
erating when the run command is restored, operation resumes at the frequency refer-
ence which the inverter has ramped down to (factory default).

1 Held frequency during MOP operation is retained. If a stop command is given, or if
power is removed, operation resumes at the held frequency reference when run com-
mand is restored.

Note: MOP operation is set using the multi-function contact input function selections (H1-01 to H1-06,
setting = “10” and “11”). See section H1, Digital Inputs, on page 76 for more information.

D4-02 Trim Control Level Trim Control Lvl ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0 to 100%
Factory Default:  10%

Sets the motor operated pot or “trim” control level as a percentage of maximum output frequency in
units of 1%. When trim control increase and decrease are selected as multi-function contact input func-
tions (setting: H/- = “1C” and “1D”, respectively), the trim control level is added to or subtracted
from the analog frequency reference, when each respective contact closes. This is useful in applica-
tions such as winders and unwinders, where speed compensation may be needed.
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D5
D5-01

D5-02

D5-03

D5-04

Open Loop Close Loop
Vit VIfwWIPG Vector Vector

Torque Control

Torque Control Selection Torg Control Sel ‘ - ‘ - ‘ - ‘ A ‘

Selects between speed and torque control during close loop vector operation (47-03 = “3”).

Setting Description
0 Speed control enabled with torque limit (factory default)
1 Torque control enabled with speed limit

Speed/torque control selection can also be made by using a multi-function contact input function selec-
tion (HI-__ =“71”).

Torque Limit Primary Delay Time Torq Ref Filter ‘ - ‘ - ‘ - ‘ A ‘

Setting Range: 0 to 1000ms
Factory Default:  Oms

Sets delay time constant for torque reference input in the torque control mode, in units of 1ms.

Speed Limit Input Selection Speed Limit Sel ‘ - ‘ - ‘ - ‘ A ‘

Sets speed limit selection in the torque control mode.

Setting Description
1 Speed limit is the analog speed reference set by
terminal 13 or 14 (factory default).
2 Speed limit is the reference set by B1-01.
Speed Limit Value Speed Lmt Value ‘ - ‘ - ‘ - ‘ A ‘
Setting Range: -120 to 120%

Factory Default: 0%

Sets the speed limit value in the torque control mode as a percentage of the maximum output fre-
quency, when D5-03 = “2”.
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D5-05

D5-06

Open Loop Close Loop

vif VAW/PG Vector Vector

Speed Limit Bias Speed Lmt Bias ‘ . ‘ . ‘ . ‘ A ‘

Setting Range: 0to 120%
Factory Default:  10%

Sets the speed limit bias value in the torque control mode as a percentage of the maximum output fre-
quency.

Reference Delay Timer Ref Hold Time ‘ - ‘ - ‘ - ‘ A ‘

Setting Range: 0 to 1000ms
Factory Default:  Oms

Sets delay time from when the speed/torque control selection is made to when the control mode is
actually changed, in units of 1ms.

Torque Control Operation

To select torque control, set torque selection (D5-01) to “17, or close the multi-function contact input
set to speed/torque control (H/- = “71”) and set terminal 16 function selection to torque reference
(H3-05=13").

Torque —~<—p| -
Compensation "2
Torque Limit
+
Torque - 1 ; >
Reference 1+8T -0 + 8
T =D5-02
Speed Limit ' —<—pm| gFs Speed

Motor Speed ——{ Limiting
D5-05 — Circuit

Figure 27 Torque Control Block Diagram

*1: When speed limit selection (D5-03) is set to “1”, the master frequency reference input from termi-
nal 13 or 14 becomes the speed limit; when speed limit selection (D5-03) is set to “2”, the set value
of D5-04 becomes the speed limit.

*2: When terminal 14 function selection is set to torque compensation (H3-09 = “14”), terminal 14 set
value can be used as the torque compensation value.

When torque reference > 0 and speed limit > 0 (winder application sequence), the following sequence
is activated:
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Close Loop
Vector

Vector

- When [-1 x speed limit bias (D5-05)] < motor speed < [speed limit + D5-05], torque control is acti-
vated using the set torque reference.
- When motor speed > [speed limit + D35-05], torque control is activated using the set torque refer-

ence.

- When motor speed < [-1 X D5-05], the speed limiting circuit outputs a positive torque reference to
prevent the motor speed from increasing in the reverse direction.

Therefore, when torque reference > 0 and speed limit > 0, the torque control range is:

[-1 x D5-05] < motor speed < [speed limit + D5-05]

Refer to the following table for more details on the relationship between torque reference, speed limit

and motor speed.

Winder Control

Unwinder Control

Line Direction

Line Direction

—> NT T —>
NN N
\ ¥N
Configuration @ @
Motor Motor
Dlrect'lon of Motor Forward Reverse Forward Reverse
Rotation
Torque
Reference + - - +
Reference | (TREF)
Polarity Speed
Limit + - + -
(NLIM)
Torque Torque Torque Torque
Torque Torque Torque Torque
Limit Limit Limit Limit
—\_ |TREF REH
N NN
0/ NLIM Spﬁd 0 Speed \ 0 Speed NLIM 10 S%d
D5-05 TREF ‘,
Torque 4 N _ Torque Torque
Limit \/ ' Limit D5-05 Limit
D5-05 D5-05
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Speed/Torque Control Switching
When the KE200 is set up for close loop vector control (47-03 =“3"), speed control or torque
control can be selected “on the fly” by using the multi-function input speed/torque control

Open Loop
Vector

Close Loop

Vit Vector

VIf w/PG

selection command (HI- = “717).
Terminal No. | Parameter No. Setting Description
8 H1-06 71 Speed/torque control selection
13 B1-01 1 Frequency reference selection (terminals 13, 14)
D5-03 1 Speed limit selection (terminals 13, 14)
16 H3-05 13 Torque reference/speed limit
Speed/Torque
Selection Command OFF ON OFF ON
(Terminal 8 Input)
Run Command STCE RUN
Control Method Speed Control )(Torque Control )(Speed Control )( Torque Control)( Speed Control (decel to stop)
Terminal 13 Input ~ Speed Reference| Speed Limit  |Speed Reference| Speed Limit

Terminal 16 Input

Sequence

Torque Limit

'Torque Reference

—>

-g—p

®

@

Torque Limit Torque Reference
® @ @

Figure 28 Speed/Torque Control Selection Timing Diagram

Sequence Description
When the speed/torque control selection contact is OFF, speed control is activated.
- Speed reference during speed control depends on the frequency reference selection (B1-01) set-
ting. To use terminal 13 or 14 as the master frequency reference, set Bl-0/ to “1”.
- Torque limit during speed control is the smaller of the absolute value of terminal 16 torque limit,
or the values set in the torque limit parameters (L7-01 to L7-04).
- When a stop command is given during speed control, speed control is maintained and the
smaller of the absolute value of terminal 16 torque limit, or the values set in the torque limit
parameters (L7-01 to L7-04), is used as the torque limit. Then the motor decelerates to stop.

When the speed/torque control selection contact is ON, torque control is activated.

- Speed limit during torque control is the master frequency reference at terminal 13 or 14 when
speed limit selection (D5-03) is set to “1”, and is the speed limit value (D5-04) when D5-03 =
“2”, regardless of the frequency reference selection (B1-01) setting.

- During torque control, the terminal 16 analog input value becomes the torque reference.
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vif VAW/PG Vector Vector

By giving a stop command during torque control, operation changes to speed control automati-
cally, and the motor decelerates to stop. The torque limit during deceleration to stop becomes the
values set in the torque limit parameters (L7-01 to L7-04).

Note: The control mode actually changes after the speed/torque control selection command changes
and after the reference delay timer (D5-06) elapses. The terminal 13 speed reference/speed
limit and the terminal 16 torque limit/torque reference are stored in the inverter until the time
set to D5-06 elapses.

E Motor Parameters

El V/f Pattern

EI1-01 Input Voltage Input Voltage ‘ Q ‘ Q ‘ Q ‘ Q ‘

Setting Range: 155 to 255V (230V class), 310 to 510V (460V class) <i110>
Factory Default: 230V, 460V-i110>

Sets the inverter input voltage in units of 1V.

EI1-02 Motor Selection Motor Selection ‘ Q ‘ Q ‘ Q ‘ Q ‘

Select between fan-cooled, blower-cooled and vector/inverter duty motor types with this parameter.

Setting Description
0 Fan-cooled motor characteristics (factory default)
1 Blower-cooled or TENV motor characteristics

This setting allows 120% motor current at and above 5.6 Hz
continuously, and allows 100% motor current at 0 Hz continu-
ously (w/ linear in between).

2 Vector/inverter duty motor <i110~
This setting allows 120% motor current at all frequencies.

EI1-03 V/f Pattern Selection V/f Selection ‘ Q ‘ Q ‘ Q ‘ Q ‘

Choose a preset V/f pattern for operation in V/f modes only. It may be necessary to change the V/f pat-
tern when using a high-speed motor, or when special torque adjustment is required in the application.

Set values 0 to E:  preset V/f pattern can be selected
F: custom V/f pattern can be set (factory default)

Preset V/f patterns are automatically scaled by the input voltage value set in parameter £7-01. Set the
V/f pattern according to the applications described in the table on the following page:
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Preset V/f Patterns
Specifications | E1-03 V/f Pattern *1 Specifications | E1-03 VIf Pattern *1
230(\/) ngh
Starting 8
0 Torque 1
50Hz 0 50Hz | O
o
17 |-y % ngh
18 L de | S Starting | 9
= Torque 2
=
2 1 v) D High 20|
8 | 60Hz Saturation F 20 5 Starting | A
2 2 T Torque 1 B
© / 60Hz A
= F High §§ o/
© | 50Hz Saturation | 2 A Starting | B i ]
07879 mw " Torque 2 01530 @
23(§V) 230(\/)
3
72Hz 3 90Hz C
17 [ g
A7 foee / wld
12 o 3'¢0 eo ) 07530 5 3
S v
Variable |, R ‘% 20
Torque 1 § ,
50Hz Sy 9 120Hz D
YA / 4 g_
o Variable | o @ 1; """ /
10 |. ; 1
E Torque 2 EY | G S £ 01530 w0 2"
@
S v) v)
5 Variable 5 - SOV
Torque 1 . .
60Hz ol / 180Hz E
) i 4
Variable | 0 1;
Torque 2 015 0 w0 ™ 07530 @ @'
Notes:

1 The following conditions must be considered when selecting a V/f pattern:
- The voltage and frequency characteristics of the motor.
- The maximum speed of the motor.

2 Select a high starting torque V/f pattern only under the following conditions:

- The wiring distance is long - 492 ft. (150m) and above.

- Large voltage drop at start-up.

- AC reactor is connected to the inverter’s input or output.

3 Voltage in preset patterns is doubled for 460V class inverters.
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Custom V/f Pattern

Vif

VIf wiPG

Open Loop
Vector

Close Loop
Vector

Set up a custom V/f pattern by setting parameter £7-03 to “F”, and then setting the values in parame-

ters E1-04to E1-13.

El-04
EI1-05
EI-06
E1-07
EI-08
EI-09
EI-10
El-11
El-12
El-13

Maximum Frequency
Maximum Voltage

Motor Base Frequency
Middle Output Frequency A
Middle Output Voltage A
Minimum Output Frequency
Minimum Output Voltage
Middle Output Frequency B
Middle Output Voltage B
Motor Base Voltage

Be sure to satisfy the following conditions for setting
parameters E7-04 to E1-13:
EI-09 FEI-07 EI-06 EI-11 FEI-04

Max Frequency Q Q a a
Max Voltage Q Q a R
Base Frequency Q Q a Q
Mid Frequency A a Q A
Mid Voltage A Q Q A
Min Frequency Q Q a A
Min Voltage Q a A
Mid Frequency B A A A A
Mid Voltage B A A A R
Base Voltage A A Q a
Voltage
J
E1-05 Vimax s Max
E1-12 Vg e MidB,
E1-13 Vbase Base
E1-08 V mid A e MidA y
E1-10 Vrin -0
0 Fmin FmidA Fbase Fmiss Fmax Frequency

E1-09 E1-07 E1-06 E1-11 E1-04

Figure 28 Custom V/f Pattern Setting

* For 460V class units, the value is twice that of 230V class units.

Increasing the voltage in the V/f pattern increases motor torque. However, when setting a custom
V/f pattern, increase the voltage gradually while monitoring the motor current, to prevent:

- Inverter fault trips as a result of motor overexcitation

- Motor overheat or excessive vibration
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Open L Close L
V/F Pattern for Inverter Capacity 0.4 ~ 1.5kW for 200V Class
Parameter . .
Name Unit Factory Setting
No.
E1-03 V/f Pattern Selection — 0 1 2 3 4 5 6 7
E1-04 Max. Output Frequency Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0
E1-05 Max. Voltage A% 230.0 230.0 230.0 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Max. Voltage Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
E1-07 Mid. Output Frequency \Y 2.5 3.0 3.0 3.0 25.0 25.0 30.0 30.0
E1-08 | “hd Output Frequency v 172 | 172 | 172 | 172 | 402 | 575 | 402 | 575
Voltage
E1-09 Min. Output Frequency Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5
El-10 | Min- Output Frequency v 103 | 103 | 103 | 103 | 92 | 103 | 92 | 103
Voltage
For 460V class units, the value is twice that of 230V class units.
Inverter Capacity 0.4 ~ 1.5kW for 200V Class (Continued)
Parameter . .
Name Unit Factory Setting
No.
E1-03 V/f Pattern Selection — 8 9 A B C D E F
E1-04 Max. Output Frequency Hz 50.0 50.0 60.0 60.0 90.0 120.0 180.0 60.0
E1-05 Max. Voltage A% 230.0 230.0 230.0 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Max. Voltage Frequency Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0
E1-07 Mid. Output Frequency \Y 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0
El.08 | Mid Output Frequency v 208 | 276 | 218 | 276 | 172 | 172 | 172 | 172
Voltage
E1-09 Min. Output Frequency Hz 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5
El.10 | Min Output Frequency v 126 | 149 | 126 | 172 | 103 | 103 | 103 | 103
Voltage

For 460V class units, the value is twice that of 230V class units.
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Open L Close L
V/F Patterns for Inverter Capacity 2.2 ~ 45kW for 200V Class
Parameter . .
Name Unit Factory Setting
No.
E1-03 V/f Pattern Selection — 0 1 2 3 4 5 6 7
E1-04 Max. Output Frequency Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0
E1-05 Max. Voltage A% 230.0 230.0 230.0 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Max. Voltage Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
E1-07 Mid. Output Frequency 2.5 3.0 3.0 3.0 25.0 25.0 30.0 30.0
E1-08 Mid. Output Frequency Voltage 16.1 16.1 16.1 16.1 40.2 57.5 40.2 57.5
E1-09 Min. Output Frequency Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5
E1-10 Min. Output Frequency Voltage \Y 8.0 8.0 8.0 8.0 6.9 8.0 6.9 8.0
For 460V class units, the value is twice that of 230V class units.
V/F Patterns for Inverter Capacity 2.2 ~ 45kW for 200V Class (Continued)
Parameter . .
Name Unit Factory Setting
No.

E1-03 V/f Pattern Selection — 8 9 A B C D E F
E1-04 Max. Output Frequency Hz 50.0 50.0 60.0 60.0 90.0 120.0 180.0 60.0
E1-05 Max. Voltage A% 230.0 230.0 230.0 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Max. Voltage Frequency Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0
E1-07 Mid. Output Frequency 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Frequency Voltage 20.7 26.4 20.7 26.4 16.1 16.1 16.1 16.1
E1-09 Min. Output Frequency Hz 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5
E1-10 Min. Output Frequency Voltage \Y 10.3 12.6 10.3 14.9 8.0 8.0 8.0 8.0

For 460V class units, the value is twice that of 230V class units.
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V/F Patterns for Inverter Capacity 55 ~ 300kW for 200V Class
Parameter Name Unit Factory Setting
E1-03 Y/f Pattern Selec- 3 0 | ) 3 4 5 6 7
tion
104 | Max- OutputFre- Hz | 500, 60.0 60.0 72000 | 5005~ | 500 60.0 60.0
quency
E1-05 Max. Voltage A 230.0 230.0 230.0 230.0 230.0 230.0 230.0 230.0
El0p | Max Voltage Fre- Hz | 500, 60.0 50.0-y,- 60.0 500512 | 50.0-5- 60.0 60.0
quency
17 | Mid Output Fre- % 25 0 3.0 3.0 3.0 250, | 250, 30.0 30.0
quency
Mid. Output Fre-
E1-08 quencyvlzltage v 13820 | 13801 | 13841 | 1385 | 4020 | 57505 | 402 | 5755
109 | Min Output Fre- Hz 13 50 15 15 15 130500 13 51 15 15
quency
Min. Output Fre-
E1-10 in. Output Fre v 6.9 6.9 6.9 6.9 57910 6.9 5.7 1o 6.9
quency Voltage
For 460V class units, the value is twice that of 230V class units.
V/F Patterns for Inverter Capacity 55 ~ 300kW for 200V Class (Continued)
Parameter Name Unit Factory Setting
E1-03 Y/f Pattern Selec- B 3 9 A B c D E v
tion
104 | Max. OutputFre- Hz 500200 | 5000 60.0 60.0 90.0-51. | 120050 | 180.0-5- 60.0
quency
E1-05 Max. Voltage A 230.0 230.0 230.0 230.0 230.0 230.0 230.0 230.0
El0e | Max Voltage Fre- Hz 5000 | 500 60.0 60.0 60.0 60.0 60.0 60.0
quency
107 | Mid Output Fre- \% 2510 25,0 3.0 3.0 3.0 3.0 3.0 3.0
quency
Mid. Output Fre-
E1-08 quencyVEltage v 1720010 | 23000 | 172001 | 2300 | 13855 | 1385 | 13855 | 1384
109 | Min. Output Fre- Hz 130 13092 1.5 1.5 15 1.5 1.5 1.5
quency
Min. Output Fre-
B0 | erney Voliage v 80 | 10350 | 8050 | 12605 6.9 6.9 6.9 6.9

For 460V class units, the value is twice that of 230V class units.
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E2

E2-01

E2-02

E2-03

E2-04

E2-05

Open Loop

Vif VIf wiPG Vector

Close Loop
Vector

Motor Set-up

Motor Rated Current Motor Rated FLA ‘ Q ‘ Q ‘ Q

o

Sets the motor rated current in units of 0.01A for inverter models 27P5, 47P5 and smaller; 0.1A for
models G5U2011, G5U4011 and larger. The default setting varies depending on the inverter model set-

ting (02-04).

Motor Rated Slip Frequency Motor Rated Slip ‘ A ‘ A ‘ a

o |

Setting range: 0.00 to 20.00Hz

Sets the motor rated slip frequency in units of 0.01Hz. The default setting varies depending on the
inverter model setting (O2-04). Use the following equation to calculate the motor rated slip frequency:

N« P
f = f- (N P)
120
where: .
f; : slip frequency (Hz)
f : rated frequency (Hz)
N : rated motor speed (rpm)
P : number of motor poles
Motor No-Load Current No-Load Current ‘ A ‘ A ‘ a ‘ a ‘

Sets the motor no-load current in units of 0.01A for inverter models 27P5, 47P5 and smaller; 0.1A for
models G5U2011, G5U4011 and larger. The default setting varies depending on the inverter model set-

ting (02-04).

Number of Motor Poles Number of Poles ‘ ‘ Q ‘ ‘ a ‘
Setting Range: 2 to 48 poles

Factory Default: 4 poles

Sets the number of motor poles.

Motor Terminal Resistance Term Resistance ‘ A ‘ A ‘ A ‘ A ‘

Sets the motor phase-to-phase resistance value in units of 0.01W.

) ) Phase-to-Phase Resistance at 273 +(25°C + insulation class temperature) / 2
Motor Terminal Resistance =

X

Insulation Class Temperature 273 + insulation class temperature

The default setting varies depending on the inverter model setting (O2-04).
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E2-06

E2-07

E2-08

E2-09

E2-10

Open Loop Close Loop
vit VifwiPG Vector Vector
Leakage Inductance Leak Inductance ‘ - ‘ - ‘ A ‘ A ‘

Sets the motor leakage inductance in units of 0.1%. The default setting varies depending on the
inverter model setting (O2-04).

Core-Saturation Compensation Coefficient 1 Saturation Comp 1 ‘ - ‘ - ‘ A ‘ A ‘

Setting Range: 0.00 to 1.00
Factory Default: 0.5

Sets the motor iron core saturation coefficient at 50% of the magnetic flux. This parameter is set auto-
matically during auto-tuning, so it does not need to be changed.

Core-Saturation Compensation Coefficient 2 Saturation Comp?2 ‘ - ‘ - ‘ A ‘ A ‘

Setting Range: 0.00 to 1.00
Factory Default: ~ 0.75

Sets the motor iron core saturation coefficient at 75% of the magnetic flux. This parameter is set auto-
matically during auto-tuning, so it does not need to be changed.

Motor Mechanical Loss Mechanical Loss ‘ - ‘ - ‘ - ‘ A ‘

Setting Range: 0.0to 10.0%
Factory Default:  0.0%

Sets the motor mechanical loss as a percentage of motor rated output power, in units of 0.1%.

Motor Iron Loss Torque Compensation <iii0> Tcomp Iron Loss ‘ A ‘ A ‘ - ‘ - ‘

Setting Range: 0 to 65535
Factory Default: 14 (Factory default depends on inverter capacity.)

This parameter sets the motor iron loss of the torque compensation.
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E3 Motor 2 Set-up
E3-01 Motor 2 Control Method Selection Control Method ‘ A ‘ A ‘ A ‘ A ‘
The KE200 inverter has the capability to control 2 motors independently. A second motor may be
selected using a multi-function contact input.
Select the control method best suited for your application for Motor 2.
Setting Description
0 VIf Control - For general-purpose and multiple motor applications.
1 VIf with PG Feedback - For general-purpose applications requiring closed
loop speed control.
2 Open Loop Vector (factory default) - For applications requiring precise
speed control, quick response and higher torque at low speeds (150%
torque below 1Hz).
3 Close loop vector - For applications requiring very precise speed and
torque con- trol at a wide speed range including 0 speed. Uses encoder
“ @ Motor 1
KE200
\H\ @ Motor 2
The following is a list of parameters that become effective when motor 2 is selected.
Function E3 Function E4 Function E5
Control Method 2 V/F Pattern 2 Motor Setup 2
E3-01 Control Method 2 |E4-01 Max Frequency |E5-01 Motor Rated FLA
E4-02 Max Voltage E5-02 Motor Rated Slip
E4-03 Base Frequency |E5-03 No-Load Current
E4-04 Mid Frequency |E5-05 Term Resistance
E4-05 Mid Voltage E5-06 Leak Inductance
E4-06 Min Frequency
E4-07 Min Voltage

The inverter must be stopped to switch motors.
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E4-01
E4-02
E4-03
E4-04
E4-05
E4-06
E4-07

E5

E5-01

E5-02

E5-03

E5-04

Open Loop Close Loop
vif VAW/PG Vector Vector

The motor 2 parameters are identical to the motor 1 parameters. Refer to E1-03 through E1-10.

Motor 2 Maximum Frequency Max Frequency A A A A
Motor 2 Maximum Voltage Max Voltage A A A A
Motor 2 Base Frequency Base Frequency A A A A
Motor 2 Middle Output Frequency A Mid Frequency A A A A
Motor 2 Middle Output Voltage A Mid Voltage A A A A
Motor 2 Minimum Output Frequency Min Frequency A A A A
Motor 2 Minimum Output Voltage Min Voltage A A AA
Motor 2 Set-up
Motor 2 Rated Current Motor Rated FLA ‘ A ‘ A ‘ A ‘ A ‘
Sets the motor rated current in units of 0.01A for inverter models 27P5, 47P5 and smaller; 0.1A for
models G5U2011, G5U4011 and larger. The default setting varies depending on the inverter model set-
ting (02-04).
Motor 2 Rated Slip Frequency Motor Rated Slip ‘ A ‘ A ‘ A ‘ A ‘
Setting range: 0.00 to 20.00Hz
Sets the motor rated slip frequency in units of 0.01Hz. The default setting varies depending on the
inverter model setting (O2-04). Use the following equation to calculate the motor rated slip frequency:
x P
f =1f- (N P)
S 120
where: .

fS : slip frequency (Hz)

f: rated frequency (Hz)

N : rated motor speed (rpm)

P : number of motor poles
Motor 2 No-Load Current No-Load Current ‘ A ‘ A ‘ A ‘ A ‘
Sets the motor no-load current in units of 0.01A for inverter models 27P5, 47P5 and smaller; 0.1A for
models G5U2011, G5U4011 and larger. The default setting varies depending on the inverter model set-
ting (02-04).
Motor 2 Number of Motor Poles Number of Poles ‘ . ‘ A ‘ . ‘ A ‘

Setting Range: 2 to 48 poles
Factory Default: 4 poles

Sets the number of motor poles for motor 2.
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Open Loop Close Loop

vif VAW/PG Vector Vector

E5-05 Motor 2 Terminal Resistance Term Resistance ‘ A ‘ A ‘ A ‘ A ‘
Sets the motor phase-to-phase resistance value in units of 0.01W.

Phase-to-Phase Resistance at 273 + (25°C + insulation class temperature) / 2

X
Insulation Class Temperature 273 + insulation class temperature

Motor Terminal Resistance =
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Close Loop

‘ Vit ‘V/fw/PG ‘Ope” Loop | CoseLo

Vector

The default setting varies depending on the inverter model setting (O2-04).

E5-06 Motor 2 Leakage Inductance Leak Inductance ‘ A ‘ - ‘ A ‘ A ‘

Sets the motor leakage inductance in units of 0.1%. The default setting varies depending on the
inverter model setting (O2-04).

F Option Parameters

F1 PG Option Set-up
These parameters can be accessed during operation using a pulse generator (PG) for speed feedback.

When access level is BASIC (A1-03), the parameter is not displayed unless the option card is con-
nected.

FI1-01 PG Pulses per Revolution PG Pulses/Rev ‘ - ‘ Q ‘ - ‘ a ‘

Setting Range: 0 to 60000
Factory Default: 1024

Sets the number of PG pulses per motor revolution (pulses/rev).

FI1-02 PG Disconnection Detection Stopping Method PG Fdbk Loss Sel ‘ - ‘ B ‘ - ‘ B ‘

Selects the stopping method when a disconnected PG is detected.

Setting Description
0 Ramp to stop - according to C7-02
1 Coast to stop (factory default)
2 Fast-stop according to C1-09
3 Alarm flashes, operation continues (this setting is disabled
during close loop vector control)
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Vi VI /PG Open Loop Close Loop

Vector Vector
FI1-03 Overspeed Detection Stopping Method PG Overspeed Sel ‘ - ‘ B ‘ - ‘ B ‘
Selects the stopping method when an overspeed condition is detected.
Setting Description
0 Ramp to stop - according to C1-02
1 Coast to stop (factory default)
2 Fast-stop according to C7-09
3 Alarm flashes, operation continues (this setting is disabled
during close loop vector control)
F1-04 PG Deviation Detection Stopping Method PG Deviation Sel ‘ - ‘ B ‘ - ‘ B ‘
Selects the stopping method when excessive speed deviation is detected.
Setting Description
0 Ramp to stop - according to C1-02
1 Coast to stop
2 Fast-stop according to C7-09
3 Alarm flashes, operation continues (factory default)
FI1-05 PG Rotation Selection PG Rotation Sel ‘ - ‘ B ‘ - ‘ B ‘
Sets the relationship between the motor rotation direction and PG polarity.
Setting Description
0 Motor FWD direction is counterclockwise (factory default).
1 Motor FWD direction is clockwise.
The motor rotation direction applies when viewing the motor shaft from the load side.
FI1-06 PG Division Rate (pulse output) PG Output Ratio ‘ - ‘ B ‘ - ‘ B ‘

Setting Range: 1to 132
Factory Default: 1
Sets the division ratio for monitoring the PG pulse signals.
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Open Loop Close Loop

vif VAW/PG Vector Vector

Division Ratio = -1 Ll
1 | S m: 1to 32
n: 0,1
Setting Example: )
When F1-06 is set to “132”, then the division ratio = 13%1 = E

This parameter is effective only when the printed circuit board PG-B2 is used

F1-07 Integral Value During Accel/Decel PG Ramp PI/I Sel ‘ - ‘ B ‘ - ‘ - ‘

FI-08

FI1-09

Selects whether speed control (ASR) integral operation is activated during acceleration/deceleration.

Setting Description
0 Integral operation disabled (factory default)
1 Integral operation enabled
Overspeed Detection Level PG Overspd Level ‘ - ‘ A ‘ - ‘ A ‘

Setting Range: 0to 120%
Factory Default:  115%

Sets the motor overspeed detection level as a percentage of maximum output frequency (E1-04).

Overspeed Detection Time PG Overspd Time ‘ - ‘ A ‘ - ‘ A ‘

Setting Range: 0.0 to 2.0s
Factory Default: ~ 0.0s

Sets the elapsed time from when an overspeed condition is detected to when a fault occurs.

Overspeed Level (F1-08) L
|Motor Speed|
0
FF ON
Overspeed Fault Signal 0 \l

F1-09

Figure 29 Overspeed Detection Timing Diagram

A fault signal is output to stop operation after the absolute value of the motor speed exceeds the set
value of F'/-08 and after the time set to F'/-09 elapses. The stopping method is set by F1-03.

When parameter A1-02=1 [V/f w/PG] the factory setting will be 1.0. When parameter A1-02=3 [Close
Loop Vector] the factory setting will be 0.0.
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Open Loop Close Loop
vif VAW/PG Vector Vector

F1-10 PG Deviation Detection Level PG Deviate Level ‘ - ‘ A ‘ - ‘ A ‘

FI-11

FI-12
FI-13

Setting Range: 0 to 50%
Factory Default:  115%

Sets the excessive speed deviation detection level as a percentage of maximum output frequency (E1-04).

PG Deviation Detection Time PG Deviate Time ‘ - ‘ A ‘ - ‘ A ‘

Setting Range: 0.0to0 2.0s
Factory Default:  0.0s

Sets the elapsed time from when excessive speed deviation is detected to when a fault occurs.

Motor Speed
Speed Deviation OFF ON OFF
Fault Signal
F1-11

Figure 30 Overspeed Detection Timing Diagram

A fault signal is output to stop operation after the deviation between speed reference and the motor
speed exceeds the set value of F/-10 and after the time set to F'/-11 elapses. The stopping method is set
by FI-04. Also, detection is not activated while accelerating/decelerating or during torque control.

Number of Teeth Gear 1 PG # Gear Teethl - A
Number of Teeth Gear 2 PG # Gear Teeth?2 - A

Setting Range: 0 to 1000
Factory Default: 0

Sets the number of teeth for each gear when gears are installed between the motor and the PG. When the
number of gear teeth is set, the motor revolutions per minute (rpm) are calculated as shown below.

No. of PG Output Pulses x 60 No. of Teeth Gear 2 (F1-13)
PG Pulses/RevolutionfF1-01) X No-of Teeth Gear 1 (F1-12)

No. of Motor RPM’s =

This function is disabled when either F1-12 or F1-13 =“0".
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Fl-14 PGO Detection Time

0.0 to 10 seconds
Factory Default: 2 seconds

F2

F2-01

Setting Range:

PGO Detect Time ‘

Vif

Open Loop
VIf wiPG Vector

Close Loop
Vector

a

h

Parameter F1-14 sets the time from when the pulse generator (PG) signal is missing to when the fault
signal is displayed.
The stopping method when a “PGO” fault is detected is selected by parameter F1-02.
If a speed reference is commanded, but the motor is physically locked, a “PGO” fault will occur even
though the PG is not disconnected from the inverter.

AI-14B Set-up
Bipolar or Unipolar Input Selection Al-14 Input Sel ‘ A ‘ A ‘ A ‘ A ‘
Sets CH1 to CH3 input functions when Al-14B option is connected.
Setting Function CH1 (TC1to TC4) | CH2 (TC2to TC4) | CH3 (TC3 to TC4)
0 3-channel individual Substitute for Substitute for Substitute for
input (factory default)  |terminals 13 and 17 |terminals 14 and 17 |terminals 16 and 17
1 3-channel additional | Sum of CH1 to CH3 input values is used as the frequency
input reference value.

When the 3CH individual input is used, parameter B7-0] is automatically set to “1” (frequency refer-
ence from control circuit terminal). The option/inverter reference selection, which is selected by a
multi-function contact input (H1-__ = “2”), is disabled when using the AI-14B option.
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F3 DI-08/DI-16H Set-up
F3-01 Digital Input Option DI Input ‘ A ‘ A ‘ A ‘ A ‘
Selects the setting mode of the frequency reference input from the DI-08 and DI-16H options.
Setting Frequency Reference Setting Mode
0 BCD 1% unit (factory default)
1 BCD 0.1% unit
2 BCD 0.01% unit
3 BCD 1Hz unit
4 BCD 0.1Hz unit
5 BCD 0.01Hz unit
6 Binary
DI-08: 255/100%
DI-16H, 12-bit selection:  4096/100%
DI-16H, 16-bit selection: ~ 30000/100%
7 Binary, set value is displayed in decimal notation.
F4 AO0-08/4A0-12 Set-up
F4-01 Analog Output Channel 1 Selection AO CHI Select ‘ A ‘ A ‘ A ‘ A ‘

Selects the analog output monitors for channel 1 of the AO-08 and AO-12 options.

Analog Output Channel 1 Selection

F4-01 Setting Function Description
1 Frequency reference Monitors the frequency reference value. 10V= Max frequency
(0-+/-10V possible)
2 Output frequency (factory default) Monitors the output frequency. 10V= Max frequency
(0-+/-10V possible)
Inverter output current Monitors the output current. 10V=Rated current (0 to +10V output)
Motor speed Monitors the motor speed. 10V= Max frequency (0 to +/- 10 V possible)
Output voltage Monitors the inverters internal output voltage reference value.
10V=200 or 400 VAC
7 DC bus voltage Monitors the DC voltage of the inverters internal main circuit.
10V=400 or 800 VDC (0 to +10V output)
8 Output power Monitors the output power, this is an internally detected value. 10V=Max motor
capacity. (0to +/-10V possible)
9 Torque reference (internal) Monitors the internal torque reference value when vector control is used.
10 V=Rated torque. (0 to +/-10V possible)
10-14 Not Used
15 Terminal 13 input voltage level Monitors the input voltage of the frequency reference (voltage). Aninput of 10V
corresponds to 100%. 10V=100% (10 V) 0 to +/-10 V possible.
16 Terminal 14 input voltage or current level | Monitors the input current of the frequency reference. (current) An input of 20 mA
corresponds to 100%. 20 mA=100% (20 mA) Oto + 10V output.
17 Terminal 16 input voltage level Monitors the input voltage of the multi-function analog input. Aninput of 10 V cor-
responds to 100%. 10 V=100% (10 V). (0to +/-10 V possible)
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Open Loop Close Loop

vif VAW/PG Vector Vector

Analog Output Channel 1 Selection (Continued)

F4-01 Setting Function Description

18 Motor secondary current (Iq) Monitors the calculated value of the motors secondary current. (Ig) The motors
rated secondary current corresponds to 100%. 10 V=Rated secondary current.
(0to + 10 V output)

19 Motor excitation current (Id) Monitors the calculated value of the motors excitation current. (Id) The motors
rated excitation current corresponds to 100%. 10 V=Rated excitation current. (0
to + 10 V output).

20 SFS output frequency Monitors the output frequency after a soft start. This is the frequency without the
correction from compensation functions such as slip compensation. 10 V=Max.
frequency (0 to +/- 10V possible)

21 ASR input Monitors the input to the speed control loop. The max. frequency corresponds to
100%. 10 V=Max. frequency (0 to +/- 10 V possible)

22 ASR output Monitors the output from the speed control loop. Analog monitor becomes 10 V/
max. output frequency with V/F control. In vector control the analog monitor be-
comes 10V= motor rated excitation current. (0 to +/-10V possible.)

23 Speed deviation Monitors the speed deviation within the speed control loop. The max. frequency
corresponds to 100%. 10 V=Max. frequency (0 to +/-10 V possible.)

24 PID feedback Monitors the feedback value when the PID control is utilized. The input for the
max. frequency corresponds to 100%. 10 V= Max frequency.

(0to +/-10 V possible.)

25 Not Used

26 Voltage reference (Vq output) Monitors the inverters internal voltage reference value for the motors secondary
current control. 10 V=200 or 400 VAC (0 to =/- 10 V possible.)

27 Voltage reference (Vd output) Monitors the inverters internal voltage reference value for the motors excitation
current control. 10 V=200 or 400 VAC (0 to =/- 10 V possible.)

28-30 Not Used

31 Not Used

32 ACR(q) Output Monitors current control output value for the motors secondary current.
10 V="100%.

33 ACR(d) Output Monitors current control output value for the motors excitation current.
10 V="100%.

34-35 Not Used

36 PID Input Monitor Monitors the input to the PID circuit. This is the PID reference + the PID reference
bias - the PID feedback. 10 V= Max frequency.

37 PID Output Monitor Monitors the output of the PID circuit. 10 V= Max frequency.

38 PID Setpoint or Reference Monitors the PID setpoint. This is the PID setpoint + the PID setpoint bias.

10 V= Max frequency.

F4-02  Analog Output Channel 1 Gain

Setting Range:

0.00 to 2.50

Factory Default: ~ 1.00

AO CHI Gain

e la e ]

Sets the channel 1 output gain for the analog output monitors. To obtain the output level, multiply the
monitor output level by the gain value set in F4-02.
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F4-03

F4-04

F4-05

F4-06

Analog Output Channel 2 Selection AO CH?2 Select ‘ A ‘ A ‘ A ‘ A ‘
Setting Range: Same as F4-01

Factory Default:  Inverter output current (setting = “3”)

Selects the analog output monitors for channel 2 of the AO-08 and AO-12 options.

Analog Output Channel 2 Gain AO CH?2 Gain ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.00 to 2.50
Factory Default: ~ 0.50

Sets the channel 2 output gain for the analog output monitors. To obtain the output level, multiply the
monitor output level by the gain value set in F4-04.

Analog Output Channel 1 Bias AO CH1 Bias ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: -10.0to +10.0

Factory Default: 0.0

Sets the channel 1 output bias for the analog output monitors. This is for the AO-08 and AO-12 option
cards.

Analog Output Channel 2 Bias AO CH?2 Bias ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: -10.0to +10.0
Factory Default: 0.0

Sets the channel 2 output bias for the analog output monitors. This is for the AO-08 and AO-12 option
cards.
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F5 DO-02 Set-up

Vif

VIf wiPG

Open Loop
Vector

Close Loop
Vector

The DO-02C option card has 2 form C type dry contacts. Each of the dry contacts can be individually
set by F5-01 and F5-02.
The DO-02C option card connects to the control board at 3CN.
The table is a list of items that can be selected.

F5-01

DO-02C Digital Output Channel 1 Selection

DO-02 CHI Select

e la e ]

Selects the multi-function output selections for channel 1 of the DO-02C option.
For detailed information on these settings, refer to section H2, Digital Qutputs, on page 88.

Setting Description Setting Description
0 During run 1 (factory default) 13 FreflFout agree 2
1 Zero speed 14 Freflset agree 2
2 FrefiFout agree 1 15 Frequency detection 3
3 Frefiset agree 1 16 Frequency detection 4
4 Frequency detection 1 17 Torque detection 1(N.C.)
5 Frequency detection 2 18 Torque detection 2 (N.O.)
6 Inverter ready 19 Torque detection 2 (N.C.)
7 DC bus undervoltage 1A Reverse direction
8 Baseblock 1 1B Baseblock 2
9 Option frequency reference 1C Motor 2 selected
A Remote operation 1D Regenerating
B Torque detection 1 (N.O.) 1E Restart enabled
C Loss of reference 1F Overload (OL1)
D DB overheat 20 OH pre-alarm
E Fault 30 Current/torque limit
F Not used 31 Speed limit
10 Minor fault 33 Zero servo end
1 Reset command active 37 During run 2
12 Timer output

F5-02 DO-02C Digital Output Channel 2 Selection

Setting Range:
Factory Default:

Same as F5-01
Zero speed (setting = “17)

DO-02 CH?2 Select

e la e ]

Selects the multi-function output selections for channel 2 of the DO-02C option.
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Fé6 DO-08 Set-up

F6-01 DO-08 Digital Output Selection

DO-08 Selection

Selects the multi-function output selections for the DO-08 option.

Vif

VIf w/PG

Open Loop
Vector

Close Loop
Vector

L la [ ]

Setting Terminal No. Description
TD5/TD11 Overcurrent (SC, OC, GF)
TD6/TD11 Overvoltage (OV)
0 TD7/TD11 Inverter overload (OL2)
8-channel TD8/TD11 Fuse blown (FU)
individual TDY/TD11 Not used
(factory default) TD10/TD11 Inverter overheat (OH)
TD1/TD2 During zero-speed detection
TD3/TD4 During speed agree
TD5/TD11
TD6TD11 Binary output *
TD7/TD11
1 TD8/TD11
binary output TDY/TD11 During zero-speed detection
TD10/TD11 During speed agree
TD1/TD2 During run
TD3/TD4 Minor fault

* When F6-01 is set to binary output (setting = “1”"), use the table below to read the DO-08 output.

TD8(TD11 TD7(TD11 TD6{TD11 TD5(TD11 Description
(bit 3) (bit 2) (bit 1) (bit 0)
0 0 0 0 No fault
0 0 0 1 Overcurrent (SC, OC, GF)
0 0 1 0 Overvoltage (OV)
0 0 1 1 Inverter overload (OL2)
0 1 0 0 Inverter overheat (OH)
0 1 0 1 Overspeed (0S)
0 1 1 0 Fuse blown (FU)
0 1 1 1 Not used
1 0 0 0 External fault (EF3 ~ EF8)
1 0 0 1 Controller fault
1 0 1 0 Motor overload (OL1)
1 0 1 1 Not used
1 1 0 0 Power loss (UV1, UV2, UV3)
1 1 0 1 Excessive speed deviation (DEV)
1 1 1 0 PG disconnection (PGO)
1 1 1 1 Not used

Note: When the terminal is open, the bit setting is “0”; when the terminal is closed, the bit setting is “1”.
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F7

F7-01

F8

F8-01

Open Loop Close Loop
vif VAW/PG Vector Vector

PO-36F Set-up
The PO-36F option card outputs pulse signals that correspond to the inverter output frequency. These
signals are used in master/slave configurations where speed matching is needed.

PO-36F Pulse Monitor Output Selection PO-36F Selection ‘ A ‘ A ‘ A ‘ A ‘

Sets the number of pulse signals to be output from the PO-36F option.

Setting Number of Output Pulses
0 Inverter output frequency x 1
1 Inverter output frequency x 6 (factory default)
2 Inverter output frequency x 10
3 Inverter output frequency x 12
4 Inverter output frequency x 36

Function F8 SI-F/G Set-up

The setting of parameter F8-01 selects the stopping method when an E-15 fault is detected.
(E-15) Detection Stopping Method E-15 Det Sel ‘ A ‘ A ‘ A ‘ A ‘

An E-15 fault may occur when using the SI-F or SI-G communication options. The fault will occur
after initial communication has been established then the connection is lost. The following fault code
will be displayed:

Setting Description
0 Ramp to stop according to C1-02 set value
1 Coast to stop.
2 Ramp to stop according to C1-09 set value.
3 Alarm flashes, operation continues.
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Open Loop Close Loop

vif VAW/PG Vector Vector

F9 CP-916 Setup

The CP-916 option card provides PLC and motion type functions. This allows the KE200 inverter to be
a stand-alone control system.

The CP-916 option card connects to the control board at 3CN.

When the CP-916 option is installed, the 4CN speed feedback option port is the only option port that is
supported.

Specifications
* RS 232C communication port - Used for programming the CP-916G and for communication to

other devices such as PLC’s or printers.
 High speed (4 MDb/s) peer to peer communication port.
* Available protocol;
MEMOBUS (MODBUS) 19.2 kbps maximum.
Application Download Tool 19.2 kbps maximum.
CP 717 Programming Tool 9.6 kbps.

F9-01 Option External Fault Selection EFO Selection ‘ A ‘ A ‘ A ‘ A ‘

Parameter F9-01 selects the initial state for an external fault condition when the inverter is configured
for serial communication using the CP-916.

Setting Description
0 When closed, the inverter will trip. (factory defaulf)
1 When open, the inverter will trip.

The “EFO” fault code will be displayed.

F9-02 Option External Fault Detection EFO Detection ‘ A ‘ A ‘ A ‘ A ‘

Parameter F9-02 selects the condition of detection for an external fault when using the CP-916 option.

Setting Description
0 The fault will always be detected, even when the drive is
stopped. (factory default)
1 The fault will be detected only when the drive is running.
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F9-03 Option External Fault Action EFO Fault Action ‘ A ‘ A ‘ A ‘ A ‘
The setting of parameter F9-03 selects the stopping method when an EF0 fault is detected.
Setting Description
0 Ramp to stop according to C1-02 set value.
1 Coast to stop. (factory setting)
2 Ramp to stop according to C1-09 set value.
3 Alarm flashes, operation continues.
F9-04 Trace Sample Time Trace Sample Tim ‘ A ‘ A ‘ A ‘ A ‘

F9-05

Setting Range:

Factory Default:

0-60000
0

Parameter F9-04 sets the trace sample time when using the CP-916B option card.

Torque Reference/Torque Limit Select (CP-916)  Torq Ref/Lmt Sel ‘

Parameter F9-05 allows the CP-916 option card to set the torque limits when the inverter is in the
speed control mode and the torque reference when operating in the torque control mode

Setting Description
0 Disabled -Torque reference/torque limits set by G5 pro-
gram parameters or by analog input.
1 Enabled - Torque reference/torque limits set by G5 pro-

gram parameters, analog input, or by the CP-916. (factory

default)

Operation Truth Table for Parameter F9-05

o

Set Value Speed Control (Torque Limit) Torque Control (Torque Reference)
F9-05=0 |Setby parameter or analog input. Set by analog input terminal 14 or 16.
F9-05=1 |Setby CP-916 option card, parameter, or analog |Set by CP-916 option card.

input.

Note: The inverter will use the lowest value from the CP-916, L7-01 to L7-04, or the multi-function
analog input terminals 14 or 16.
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F9-06 Bus Fault Select Bus Fault Sel ‘ A ‘ A ‘ A ‘ A ‘
The setting of parameter F9-06 selects the stopping method when an BUS fault is detected.
A BUS fault may occur when using the SI-B or the CP-916 communication options. The fault will
occur after initial communication has been established then the connection is lost. The following fault
code will be displayed: “BUS SI-B Com Err”.
Setting Description
0 Ramp to Stop - Ramp to stop according to C1-02 set value.
1 Coast to stop.
2 Fast-Stop - Ramp to stop according to C1-09 set value.
3 Alarm Only - Alarm flashes, operation continues.
H Control Circuit Terminal Parameters
HIl Digital Inputs
The KE200 series has six multi-function contact inputs for the set-up of numerous functions, including
multi-step speed operation, PID, speed search, speed/torque control selection, and many other. This
section includes descriptions of these functions.
HI1-01 Multi-function Input Terminal 3 Selection Terminal 3 Sel B B B
HI1-02 Multi-function Input Terminal 4 Selection Terminal 4 Sel B B B
HI1-03 Multi-function Input Terminal 5 Selection Terminal 5 Sel B B B
HI1-04 Multi-function Input Terminal 6 Selection Terminal 6 Sel B B B
HI1-05 Multi-function Input Terminal 7 Selection Terminal 7 Sel B B B
HI1-06 Multi-function Input Terminal 8 Selection Terminal 8 Sel B B B
The following table lists the function selections for the multi-function contact inputs (terminals 4 to 8),
and indicates the control modes during which each function can be enabled.
H1-01 Control Method (A1-02) Reference
to 6 Function Open Loop Close Loop
Setting Vit Vitwi PG Vector Vector Page
0 3-Wire Control v v v v
1 Local/Remote Selection v v v v
2 Option/Inverter Selection v v v v
3 Multi-Step Ref. 1 (factory default, H1-03) v v v v
4 Multi-Step Ref. 2 (factory default, H1-04) v v v v
5 Multi-Step Reference 3 v v v v
6 Jog Frequency Ref. (factory default, H1-05) v v v v
7 Multi-Accel/Decel 1 v v v v
8 Ext. Baseblock N.O. (factory default, H1-06) v v v v
9 External Baseblock N.C. v v v v
A Accel/Decel Ramp Hold v v v v
B OH2 Alarm Signal v v v v
C Terminal 16 Enable v v v v
D VIf Mode Selection - v - -
E ASR Integral Reset - v - v
10 MOP Increase v v v v
11 MOP Decrease v v v v
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Open Loop Close Loop

Vif VIf w/PG

Vector Vector
Htl-g1 uneton Control Method (A1-002;en oo Gioss Loop Reference
Setting vit Vitwi PG Vector Vector Page
12 Forward Jog v v v v
13 Reverse Jog v v v v
14 Fault Reset (factory default, H1-02) v v v v
15 Fast-Stop v v v v
16 Motor 2 Select v v v v
17 Fast-Stop (Closed, motor decels by C1-09) v v v v
<1110>
18 Timer Function v v v v
19 PID Disable v v v v
1A Multi-Accel/Decel 2 v v v v
1B Program Lockout v v v v
1C Trim Control Increase v v v v
1D Trim Control Decrease v v v v
1E Reference Sample Hold v v v v
1F Terminal 13/14 Switch v v v v
20-2F External Fault (factory default, H1-01) v v v v
30 Closed: PID Integral is Reset v v v v
31 Closed: PID Integral Value is Held <1110> v v v v
60 DC Injection Activate v v v v
61 Speed Search 1 v - v -
62 Speed Search 2 v - v -
63 Energy Saving Command v v - -
64 Speed Search 3 v v v v
65 KEB Ridethrough N.C. v v v v
66 KEB Ridethrough N.O v v v v
71 Speed/Torque Control Change - - - v
72 Zero Servo Command - - - v
77 ASR Gain Switch - - - v

3-Wire Control (setting: “0”)
When HI-__is set to “0”, 3-wire control is enabled. The terminal set to “0” becomes the FWD/REV
run command.

Run Command
(Run when “Closed")

Stop Command
(Stop when “Open”)

3] FWD/REV Run Selection
sc (FWD Run when “Open”
REV Run when “Closed”)
Figure 31 Terminal Function at 3-Wire Sequence Selection (H1-__=“0")
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- Local/Remote Selection (setting: “17)
Selects the operation mode, only when the inverter is stopped.

Local:  Operation according to frequency reference and run command from digital operator.
Remote: Operation according to frequency reference and run command set by B7/-01 and Bi-
02, respectively.

Note: When local/remote selection is set by a multi-function contact input terminal, local/remote
selection from the digital operator key is disabled.

- Option/Inverter Selection (setting: “2”)
Selects whether operation is performed using a reference command from an option card or from the
inverter. Selection is effective only when the inverter is stopped.
Open:  Runs by frequency reference and run command from inverter control circuit termi-
nal or digital operator.
Closed: Runs by frequency reference and run command from an option card.

Multi-Step Ref 1 through 3 and Jog Freq Ref (Set value = 3, 4, 5, and 6)

Terminal 8 Terminal 7 Terminal 6 Terminal 5
(H1-06 = 6) (H1-05 = 5) (H1-04 = 4) (H1-03 = 3) Preset
Jog Freq Ref | Multi-Step Ref 3 | Multi-Step Ref 2 | Multi-Step Ref 1 Reference
(0] (0] (0] (0] Reference 1 (d1-01)
0 0 0 X Reference 2 (d1-02)
(0] (0] X (0] Reference 3 (d1-03)
(0] (0] X X Reference 4 (d1-04)
(0] X (0] (0] Reference 5 (d1-05)
(0] X (0] X Reference 6 (d1-06)
(0) X X (0] Reference 7 (d1-07)
(0] X X X Reference 8 (d1-08)
X — — — Jog Reference (d1-09)
O - Open
X - Closed

-- Has no effect
d1-01 is effective when b1-01 is set to 0 (reference from the digital operator)
d1-02 is effective when the terminal 16 setting (H3-05) is set to anything other than zero.
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Open Loop Close Loop
Vector Vector

Vif VIf w/PG

It is possible to mix analog and digital references in the multi-speed input function. The parameters
must be set as shown below

Parameter Digital Analog
(d1-01) |Reference 1 b1-01=0|b1-01 = 1 (terminal 13 or 14)
(d1-02) |Reference 2 H3-05 0|H3-05 = 0 (terminal 16)
(d1-03) |Reference 3 d1-03
(d1-04) |Reference 4 d1-04
(d1-05) |Reference 5 d1-05
(d1-06) |Reference 6 d1-06 not available
(d1-07) |Reference 7 d1-07
(d1-08) |Reference 8 d1-08
(d1-09) |Jog Reference d1-09

- Multi Accel/Decl (Set value = 7)

Open: Acceleration 1 / Deceleration 1 is set by parameters C1-01and C1-02 respectively.
Closed: Acceleration 2 / Deceleration 2 is set by parameters C1-03 and C1-04 respectively.

Decel Time 1 ;
(C1-02) Decel Time 2

! Accel Time 2 (C1-04)
Accel Time 1
(C1-01) - / (C1-03)

Decel Time 1

. /91-02)
>t

Output
Frequency

FWD (REV) :
Run Command > t

Accel / Decel H
Time Selection | |

(Terminal 3 to 8)

- External Baseblock N.O. (setting: “8”)
Baseblock operation is performed when the contact output is closed. External baseblock operation
differs as described below, depending on the run command input status.

When an external baseblock signal is input while the inverter is running, BB blinks on the digital
operator display, and the inverter output is shut OFF. When the external baseblock signal is
removed, operation restarts at the previous frequency reference before baseblock. Output voltage is
then increased up to its previous level before baseblock, in the voltage recovery time (L2-04).
When a stop signal is input and an external baseblock signal is input while the inverter is decelerat-
ing, BB blinks on the digital operator, the inverter output shuts OFF and the frequency reference is
set to 0.
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- External Baseblock N.C. (setting: “9”)
Baseblock operation is performed similar to setting “8”, except that operation is performed when the

contact output is closed.

- Accel/Decel Hold Command (setting: “A”)
The accel/decel hold command is used to temporarily hold the output frequency at the current fre-
quency reference, when the hold command is input. When a stop command is input, the accel/decel
hold condition is released and operation stops.

Fwd. Run OFF ON OFF
Accel / Decel OFF | ON OFF ON
Hold Command

Frequency

Reference

Output x
Frequency
Figure 32 Accel / Decel Hold Command Timing Diagram

Notes:
1. When hold reference memory selection is enabled (D4-07 = “1”’) and an accel/decel

hold command is input, by inputting a run command again after a stop command is
input, the held output frequency is stored unless the accel/decel stop command is
released. Operation resumes at the stored frequency.

2. When the power supply is turned OFF after the accel/decel hold command is input, the
held output frequency is also stored.

3. When D4-01 is set to “0”. the held output frequency is not stored,

- Inverter Overheat OH2 Alarm (setting: “B”)
When the inverter overheat alarm signal is input, OH2 blinks on the digital operator display. This
contact can be connected to an external temperature switch for monitoring the inverter ambient tem-
perature. A multi-function contact output (H2-__) can be set to “20” to close a contact at this condi-

tion.

- Multi-function Analog Input Selection (setting: “C”)
This setting disables the terminal 16 multi-function analog input.

Open:  Terminal 16 command is not accepted.
Closed: Terminal 16 command is accepted.

- Feedback Mode During V/f Selection (setting: “D”)
Feedback input can be disabled while the inverter is running when this function is selected. How-

ever, the speed control integral value (C5-05) is held until stop.

Open:  Feedback control enabled (closed loop)
Closed: Feedback control disabled (open loop)
This function is available only during V/f control with PG feedback.
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- Speed Control Integral Value Reset (setting: “E”)
The speed control integral value can be reset while the inverter is running when this function is
selected. Reset is effective only when integral control selection during accel/decel (F1-07) = “0”.
Open:  Pl-control (speed control integral values are added.)
Closed: P-control (speed control integral values are reset by the integral time constant. )
- Up/Down Command (settings: Up = “10”. Down = “11”)
With the FWD (REV) run command entered, a change in frequency is performed by inputting the Up
or Down signals to any two contact inputs, so that operation can be performed at the desired speed.

UP command Closed Open Open Closed

DOWN command Open Closed Open Closed

Operation Status Accel Decel Hold Hold
FWD Run J ___
UP Command S5 ——I L
DOWN Command S6 L] | |

Upper Limit Speed

Lower Limit Speed

Output Frequency — -
DiHHU: H iDi H U H D (D1'H U {ULH D DI} H

Frequency Agree Signal J |_| |_| | | | | | | | | |_

Up (accelerating) status
Down (decelerating) status
Hold (constant speed) status
. Up status, with clamping at upper limit speed
. Down status, with clamping at lower limit speed

9cTOoOCc

Figure 33 UP/DOWN Command Timing Diagram

Notes:

1. Besureto set frequency reference selection (B1-01) =“1”. When B1-01 =“0”, Up/Down
operation is disabled.

2. Upper limit speed

= Max. output frequency (E1-04) % Frequency reference upper limit (D2-01), if used

3. The lower limit value is either the master frequency reference from control circuit terminals
13 or 14, or the frequency reference lower limit (D2-01), whichever is larger.

4. When hold reference memory selection is enabled (D4-01 =“1”) and a hold command is
input, the held output frequency is stored even after the power supply is turned OFF.
When D4-01 =“0”, the held output frequency is not stored.

5. Ifthe jog frequency reference is input during Up/Down operation, the jog frequency ref-
erence has priority.
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- Forward and Reverse JOG commands (settings: Fwd. Jog = “12”, Rev Jog = “13”)

Vif VIf wiPG

Open Loop
Vector

Close Loop
Vector

Forward and reverse run jog frequency commands are enabled.

Setting

Description

12

Forward jog command is closed, run at jog frequency ref-
erence (D1-09).

13

Reverse jog command is closed, run at jog frequency ref-
erence (D1-09).

Notes:

1. When either the forward or reverse jog command is input during run, this command has

priority.

2. When both the forward and reverse jog commands are closed for more than 500ms, the
inverter stops according to the stopping method selection (Bl-03).
3. The forward and reverse jog commands can be set independently.

- Fault Reset (setting: “14”)

Closing this contact resets a fault after the condition is removed.

- Fast-Stop (Set value = 15)

Open: The inverter operates normally.
Closed: The inverter decelerates to stop using deceleration time C1-09 (factory set to 10 sec.). The
run command can remain closed during this period of time. The inverter will not run, from the
external terminals or the digital operator as long as this input is closed.
To restart the inverter, the run command must be cycled.

- Motor 2 Select (Set value = 16)
Open: Motor 1 is selected.
Closed: Motor 2 is selected.
When Motor 2 is selected, the following parameters are effective;

The inverter must be stopped to switch motors.
A multi-function digital output may be programmed when motor 2 is selected. Refer to page 88

for more information.

- Fast-Stop (setting: “17”) <1110>
When this input is closed the motor decelerates to a stop using the rate defined by parameter C1-09.

- Timer Function (Set value = 18)

The timer function works independently from the inverter.

The timer input must be on longer than the time in b4-01for the output to close.
The timer input must be off longer than the time in b4-02 for the output to open.

b4-01 is the on-delay time setting (0.0 - 300.0 second)
b4-02 is the off-delay time setting (0.0 - 300.0 second)
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Multi-function Digital
Input: Timer Function

Multi-function Contact N
Output: Timer Function y

a b a b

a-b4-01 b - b4-02

- PID Disable (Set value = 19)
Open: PID control is enabled.
Closed: PID control is disabled

- Program Lockout (setting: “1B”)
Opening this contact prohibits the changing of VS-616GS5 parameters.

- TrimCtl Increase (Set value = 1C)
- TrimCtl Decrease (Set value 1D)

Closed: Increases or decreases the output frequency based on the setting of d4-02 (trim control
level). This function is not available when the reference is set from the digital operator.

- Analog Reference Sample/Hold Selection (setting: “1E”)
If the contact input closes for 100ms or longer, the analog frequency reference is sampled once, after
which the analog frequency reference is held.

.- Analog Input

Fref

- 1100ms ~—~100ms
i Closed

S [

Figure 34 Sample/Hold Selection - Analog Reference

Note: tl, t3 - Reference is held at 100ms or longer.
t2 - Reference is not held at less than 100ms.
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- Terminal 13/14 Selection (setting: “1F”)

Open:

Vif

VIf wiPG

Vector

Open Loop

Close Loop
Vector

Terminal 13 is used for the master frequency reference.

Closed: Terminal 14 is used for the master frequency reference.

Note:

- External Fault (setting: “20-2F")

When the set value of Terminal 14 Selection (H3-09) is other than “1F” and the contact input
is set for terminal 13/14 selection (H1-___= “1F”), a setting error (OPE3) occurs.

Use this contact input to select how the inverter responds to an external fault.

External Fault Selection

Input Level Selection

Detection Method

External Fault Action

N.O.

N.C.

Always | During Run

Ramp to Stop

Coast to Stop

Fast-stop

Alarm Only

Setting
Result

4

20

\4

24

4

28

<K

2C

22

26

2A

<UL

<L

2E

21

25

29

<LK

2D

23

27

2B

<RI

<K

2F

Notes:

1. N.O. = normally open contact; N.C. = normally closed contact
2. Setting “24” is the factory default.
3. Set up the external fault function according to the following tree:
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Open Loop Close Loop
vif VAW/PG Vector Vector

Depress the Data/Enter key.
H1- ="24" — Input Level Selection|—|: N.O. Contact
N.C. Contact

t[%eépresksey. Detection Method | Always

During Run

L1 External Fault Action } Ramp to Stop
Coast to Stop
Fast-stop
Alarm Only

- PID Integral reset (Set value = 30)
Open: PID Integral values are added.
Closed: PID Integral value is set to zero.

- PID Control Integral Hold (Set value = 31) <1110~
Closed: Integral value of the PID control is held.

- DC Injection Braking Command (setting: “60”)
When a DC injection braking command is input while the inverter is stopped, DC injection braking
operation is activated. When a run command or a jog command is input, DC injection braking is

released to start operation (operation has priority).

DC Injection Braking Command __ OFF | ON |_OFF
Fwd Run Command  OFF | ON OFF
DC Injectioné DC Injection
Braking Brakin
e ; DC Injection Braking g
Start Frequency (B2-——=____

Output Frequency o)

Figure 35 DC Injection Braking Contact Input Timing Diagram
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-Speed Search 1 and Speed Search 2 (Set value = 61 and 62)

M Setvalues 61 and
62 are only available in
the open loop V/f and
open loop vector control
modes.

[Searches from max |
frequency when using
61, and set frequency
when using 62.

A 4

Run
Command |

Motor \f

RPM é >

Output

a = (L2-03) minimum
baseblock time

b = (L2-04) voltage
recovery time

= speed search decel
time

d = V/f pattern reduction
during speed search

Frequency

\4

Output
Voltage

A 4

b3-02
(150%)

Inverter is in >

Output
Current

speed search Inverter is in

mode run mode

- Energy Save Mode (Set value = 63)

After the energy savings input is closed and the output frequency is equal to or greater than (b8-02)
energy savings start frequency, the output voltage drops to the value in (b8-01) energy savings gain.
The output voltage increases and decreases based on L.2-04 (voltage recovery time).

Run |
Command

Energy
saving

command

Output /
Frequency

Output
Voltage
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- Speed Search 3 (Set value = 64)

Speed Search

Command

Run
Command

Estimated deceleration
frequency when using
set value 64

RPM

Vif

VIf wiPG

Open Loop
Vector

Close Loop
Vector

\ 4

Motor \/

\4

Output
Frequency

a = (L2-03) minimum
baseblock time

b = (L2-04) voltage
recovery time

= speed search decel
time

d= V/f pattern reduction
during speed search

Output
Voltage

Output
Current

»

v

o

f~—
e

Inverter is in
speed search
mode

Inverter is in
run mode
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- KEB Ridethrough (settings: N.C. = “65”, N.O. = “66”)
In general applications, the Kinetic Energy Braking (KEB) control circuit attempts to maintain the
DC bus voltage at an optimum level [1.35 X input voltage (E1-01)] during momentary power loss, by
using load inertia to regenerate voltage back to the DC bus. The inverter decelerates at the fast-stop
rate (C1-09), until power is restored, or until the time runs out and an undervoltage fault (UV) occurs.
The larger the inertia, the longer the deceleration rate can be extended. If the inertia is small, then the
inverter must decelerate quickly to regenerate voltage back to the DC bus, and thus the ride- through
time is shorter. For most applications, set KEB Frequency Constant (L2-06) to “0” (factory default).

KEB Ridethrough OFF ON OFF
Multi-function Input Contact
(H1-__="65"or “66")
Output Frequency
L2-06
c1-01
C1-09 i \
1.35 x E1-01

Figure 36 KEB Ridethrough Timing Diagram

Note: Larger model inverters (2022 and above, 4018 and above) require a separate uninterruptible
power supply (UPS) for control power, in order for load inertia ridethrough to be effective.

H2 Digital Outputs
The KE200 Series has three multi-function contact outputs for the indication of various conditions,
including frequency detection, speed agree, zero speed, overtorque detection, and many others. This
section includes descriptions of these functions.

H2-01 Multi-function Output 1 Selection (terminal 9, 10) Terminal 9 Sel B B B B
H2-02 Multi-function Output 2 Selection (terminal 25, 27) Terminal 25 Sel B B B B
H2-03 Multi-function Output 3 Selection (terminal 26, 27) Terminal 26 Sel B B B B

The following table lists the function selections for the multi-function contact outputs (terminals 9, 25
and 26), and indicates the control modes during which each function can be enabled.

H2-01 to Control Method (A1-02)

3 Function Open Loop | Closer Loop Reference
Setting vi Vitwl PG Vector Vector Page

0 During run 1 (factory default, H2-01) v vV Vv N4

1 Zero-speed (factory default, H2-02) v v v v

2 Frequency agree 1 (factory default, H2-03) v v v \

3 Desired frequency agree 1 v v v 4

4 Frequency detection 1 v \ v v
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wr | vitwipe | 0% ooP | Cge 0P
H2-01 to Control Method (A1-02) Reference
3 Function Open Loo Closer Loo
Setting vit Vitwl PG pVector i Vector i Page

5 Frequency detection 2 v v 4 4

6 Inverter ready v v \ \

7 DC bus undervoltage v v \a \a

8 Baseblock 1 v v 4 v

9 Option reference v v \ \

A Remote operation v Vv \a \a

B Torque detection 1 (N.O.) v v 4 4

c Loss of reference v v \ \

D DB overheat v Vv Vv \a

E Fault \ v \ \

F Not used - - - -

10 Minor fault v Vv Vv \a

11 Reset command active v v v v

12 Timer output v v \ 3

13 Frequency agree 2 v Vv \a \a

14 Desired frequency agree 2 v v v v

15 Frequency detection 3 v v \ 3

16 Frequency detection 4 v v \a \a

17 Torque detection 1 (N.C.) v v v v

18 Torque detection 2 (N.O.) v v \ 3

19 Torque detection 2 (N.C.) v v \a \a

1A Reverse direction v v v v

1B | Baseblock 2 \ v \ \

1C Motor 2 Selection v Vv Vv \a

1D Regenerating - - - v

1E | Restart enabled v v \ \

1F | Overload (OL1) \ v \ \

20 OH pre-alarm v v v 4

30 Current/torque limit - - v \

31 Speed limit - - - \a

33 Zero servo completion - - - v

37 During run 2 v \ \

- During Run (setting: “0”)
Closes when a run command is input, or when the inverter outputs voltage.

- Zero-speed (setting: “17)
Closes when the inverter output frequency is less than the minimum output frequency (El-09) during
V/f control with PG feedback. Closes when the motor speed is less than the zero-speed level (B2-01)
during close loop vector control
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- Frequency Agree 1 (setting: “2”)
Closes whenever the output frequency “agrees” with the frequency reference, plus or minus the

speed agree detection width (L4-02). This is effective during both forward and reverse operation.

Frequency Reference

Output Frequency

Frequency Agree 1 Signal OFF ON OFF

Figure 37 Frequency Agree Signal 1 Timing Diagram

- Desired Frequency Agree 1 (setting: “3”)
Closes whenever the output frequency “agrees” with the speed agree detection level (L4-01), plus or

minus the speed agree detection width (L4-02). This is effective during both forward and reverse

operation.

Detection Level 1 (L4-01)

Detection Width 1 (L4-02) <= -
Output Frequency
Desired Frequency OFF ON OFF

Agree 1 Signal

Figure 38 Desired Frequency Agree 1 Signal Timing Diagram

- Frequency Detection 1 (setting: “4”)
Closes whenever the output frequency is at or below the speed agree detection level (L4-01). During

acceleration from below the detection level, the output frequency increases through the detection
bandwidth (L4-02) before the contact opens again. This is effective during both forward and reverse

operation.
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Detection Width 1 (L4-02) — i
Detection Level 1 (L4-01)

Output Frequency
Frequency |
Detection 1 Signal ON OFF ON

Figure 39 Frequency Detection 1 Signal Timing Diagram

- Frequency Detection 2 (setting: “5”)
Closes whenever the output frequency is at or above the speed agree detection level (L4-01). During
deceleration from above the detection level, the output frequency decreases through the detection
bandwidth (L4-02) before the contact opens again. This is effective during both forward and reverse
operation.

Detection Level 1 (L4-01)

Output Frequency
Frequency
Detection 2 Signal OFF | ON _OL

Figure 40 Frequency Detection 2 Signal Timing Diagram

- Inverter Ready (setting: “6”)
Closes when the inverter is ready for operation (no faults or alarms).

- DC Bus Undervoltage (setting: “7”)
Closes when the main circuit DC bus voltage or control circuit power supply is drops below the trip
level, or when the main circuit magnetic contactor (MC) turns OFF.

- Baseblock 1 - N.O. (setting: “8”)
Closes when the inverter output shuts OFF.

- Frequency Reference Selection (setting: “9”)
Opens when the frequency reference is input from the control circuit terminals or an option.
Closes when the frequency reference is input from the digital operator.

- Run Command Selection (setting: “A”)
Opens when run command is input from the control circuit terminals or an option.
Closes when run command is input from the digital operator.
- Overtorque Detection 1 - N.O. (setting: “B”)
Closes during overtorque detection 1 (see section L6, Overtorque Detection, on page 113).
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- Loss of Frequency Reference (setting: “C”)
Closes when frequency reference is reduced by 90% within 400ms. The inverter will respond
according to the setting of reference loss selection (L4-05). After reference loss, if L4-05=“1”, then
operation continues at 80% of the previous frequency reference, and the contact closes.

Fwd Run Command __ OFF | ON [_OFF
\ 80%
Master Frequency Reference \ \ 10%
S N— \
400ms: 400ms
N N
Output Frequency 80% Frequency
Reference Loss Contact OFF ON | _OFF ON

Figure 41 Reference Loss Timing Diagram

- Dynamic Braking Resistor Overheat (setting: “D”)
Closes during braking resistor overheating or a braking transistor fault.

- Fault (setting: “E”)
Closes when a fault occurs (except CPF00 and CPF01).

- Alarm (setting: “10”)
Closes while an alarm is displayed.

- Fault Reset (setting: “11”)
Closed while fault is being reset.

- Timer Output (setting: “12”)
Closes when timer contact input closes (after On-delay time elapses).
Opens when timer contact input opens (after Off-delay time elapses).

- Frequency Agree 2 (setting: “13”)
Closes whenever the output frequency “agrees” with the frequency reference, plus or minus the
speed agree detection width (L4-04). This is used for setting up an alternate detection width.

Detection Width 1 (L4-04) <: Frequency Reference

Output Frequency

Frequency Agree 2 Signal OFF ON OFF

Figure 42 Frequency Agree Signal 2 Timing Diagram
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- Desired Frequency Agree 2 (setting: “14”)
Closes whenever the output frequency “agrees” with the speed agree detection level (L4-03), plus or

minus the speed agree detection width (L4-04). Choose forward or reverse operation in L4-03.

Detecton Width 1 (1404 <: Detecton Level 1 (1403

Output Frequency

Desired Frequency OFF ON OFF

Agree 2 Signal

Figure 43 Desired Frequency Agree 2 Signal Timing Diagram

- Frequency Detection 3 (setting: “15”)
Closes whenever the output frequency is at or below the speed agree detection level (L4-03). During

acceleration from below the detection level, the output frequency increases through the detection
bandwidth (L4-04) before the contact opens again. Choose forward or reverse operation in L4-03.

Detection Width 1 (L4-04) — i \

A e Detection Level 1 (L4-03)
Output Frequency \
Frequency |
Detection 3 Signal ON OFF ON

Figure 44 Frequency Detection 3 Signal Timing Diagram

- Frequency Detection 4 (setting: “16”)
Closes whenever the output frequency is at or above the speed agree detection level (L4-03). During

deceleration from above the detection level, the output frequency decreases through the detection
bandwidth (L4-04) before the contact opens again. Choose forward or reverse operation in L4-03.

Detection Level 1 (L4-03)

i\
___________________ \ a2 Detsion Wi 1144

Output Frequency
Frequency
Detection 4 Signal OFF | ON OFF

Figure 45 Frequency Detection 2 Signal Timing Diagram
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- Overtorque Detection 1 - N.C. (setting: “17”)
Closes during overtorque detection 1 (see section L6, Overtorque Detection, on page 113).

- Overtorque Detection 2 - N.O. (setting: “18”)
Closes during overtorque detection 2 (see section L6, Overtorque Detection, on page 113).

- Overtorque Detection 2 - N.C. (setting: “19”)
Opens during overtorque detection 2 (see section L6, Overtorque Detection, on page 113).

- During Reverse Run (setting: “1A”)
Closes during a reverse run command.

- Baseblock 2 - N.C. (setting: “1B”)
Opens when the inverter output shuts OFF.

- Motor 2 Selection (setting: “1C”)
Closed when motor 2 is selected.
Motor 2 may be selected by using a multi-function digital input.

- Motoring/Regenerating Mode (setting: “1D”)
Closes during regenerative operation (close loop vector control only).

- Automatic Restart (setting: “1E”)
Closes during automatic restart operation.

- OL1 Pre-alarm (setting: “1F”)
Closes when the motor-calculated electronic thermal overload value increases to 90% of the internal
fault detection level.

- OH Pre-alarm (setting: “20”)
Closes when the heatsink temperature exceeds the overheat temperature level (L8-02), or when a
multi-function contact input (HI- = “B”) closes.

- Current/Torque Limit (setting: “30”)
Closes during torque limit.

- Speed Limit (setting: “31”)
Closes when the speed limit level (D5-03) is reached during torque control (close loop vector control).

- Zero-Servo Completion (setting: “33”)
Closes when zero-servo operation is completed.

- During Run 2 (setting: “37”)

Closes when a run command is input (does not close during baseblock, injection braking or initial
excitation).
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H3 Analog Inputs
The KE200 series has three analog inputs (two multi-function and one reference), for the external input
of numerous references and limits, including frequency, torque, PID, and others. This section includes
descriptions of these functions.

H3-01 Terminal 13 Signal Selection Term 13 Signal ‘ B ‘ B ‘ B ‘ B ‘

Selects the type of voltage signal input at terminal 13.

Setting Description
0 0 to 10V input (factory default)
1 -10 to +10V input

The resolution of terminal 13 is 11 bit.

H3-02 Terminal 13 Reference % Gain Terminal 13 Gain ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0.0 to 1000.0%
Factory Default: 100.0%

Sets the terminal 13 input gain level when the reference voltage is 10V.

H3-03 Terminal 13 Reference 226 Bias Terminal 13 Bias ‘ B ‘ B ‘ B ‘ B ‘

Setting Range:  -100.0 to 100.0%
Factory Default: 0.0%

Sets the terminal 13 input bias level when the reference voltage is OV.

+100 1 1000

’’’’’’’’’’’’’’’’’’’’’’ ‘|' Gain (%)
Bias (%) 0l

Reference (%)

-100
Figure 46 Analog Input Gain and Bias Adjustment
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H3-04 Terminal 16 Signal Selection

H3-05 Terminal 16 Multi-function Selection

The following table lists the function selections for the multi-function analog inputs (terminals 14 and

Terminal 16 Sel
Selects the type of voltage signal input at terminal 16.

Setting

Description

0

0to 10V input (factory default)

1

-10 to +10V input

The resolution of terminal 16 is 11 bit.

Terminal 16 Sel

Open Loop Close Loop
vif VAW/PG Vector Vector
e [ e [ e [ 6]
RN EEENER

16), and indicates the control modes during which each function can be enabled.

Control Method (A1-02)
Setting Function Vi Vi wl PG Op\?n Loop Close Loop Setting Level
ector Vector

0 Aux. Frequency Ref. (factory default) Vv Vv Vv Vv +100% / £10V
1 Frequency Gain v v v v 100% / 10V
2 Frequency Bias Vv Vv Vv Vv +100% / £10V
4 Voltage Bias v v - - 100% / 10V
5 Accel/Decel Change Vv Vv Vv Vv 100% / 1V
6 DC Injection Braking Current v v v - 100% / 10V
7 Overtorque Level v v v v 100% / 10V
8 Stall Prevention Level v v - - 100% / 10V
9 Reference Lower Limit Vv Vv Vv Vv 100% / 10V
A Jump Frequency v v v v 100% / 10V
B PID Feedback v v v v +100% / +10V
C PID Reference Bias <1110> v v v v 10V/Fmax
D Frequency Reference Bias 2 <1110> v v v v 10V/Fmax
10 Forward Torque Limit - - Vv Vv 100% / £10V
11 Reverse Torque Limit - - Vv Vv 100% / £10V
12 Regenerative Torque Limit - - v v 100% / £10V
13 Torque Reference - - - Vv +100% / £10V
14 Torque Compensation - - - Vv +100% / £10V
15 Forward/Reverse Torque Limit - - v +100% / 10V
1F Not Used - - - - -
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Vi VI /PG Open Loop Close Loop
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- Auxiliary Frequency Reference (setting: “0”) - Frequency Gain (setting: “1") - Forward/Reverse
- Frequency Bias (setting: “2) - Voltage Bias (setting: “4”) Torque Limit
- PID Feedback (setting: “B”) - DC Injection Braking Current (setting: “6") (setting: “15”)
- Torque Reference (setting: “13") - Overtorque Level (setting: “7”)
- Torque Compensation (setting: “14") - Reference Lower Limit (setting: “9”) 100% [z
- Jump Frequency (setting: “A”) ‘
of e,
100% 0
10V
A | 10V
| ° 1o - 1(;V
0 4009 [
............................. -100%
- Forward Torque Limit (setting: “10”)
- Reverse Torque Limit (setting: “11")
- Accel/Decel Change (setting: “5”) - Stall Prevention Level (setting: “8") - Regenerative Torque Limit (setting: “12”)
T — 100%
30%
10%
-10v 01V 10V -10V 0 3v 10V -10v 0 10V
Figure 47 Multi-function Analog Input Selection
H3-06 Terminal 16 Reference % Gain Terminal 16 Gain ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0.0 to 1000.0%
Factory Default: 100.0%

Sets the terminal 16 input gain level when the reference voltage is 10V. See Figure 46, on page 95.

H3-07 Terminal 16 Reference 226 Bias Terminal 16 Bias ‘ B ‘ B ‘ B ‘ B ‘

Setting Range:  -100.0 to 100.0%
Factory Default: 0.0%

Sets the terminal 16 input bias level when the reference voltage is OV. See Figure 46, on page 95.
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Vif VIf wiPG

Terminal 14 Signal Selection Term 14 Signal ‘ A ‘ A ‘ A ‘ A ‘

Selects the type of signal input at terminal 14.

Setting Description
0 0to 10V input
1 -10 to +10V input
2 4 to 20mA (factory default)

The resolution of terminal 14 is 10 bit.

Note: To enable terminal 14 for a voltage signal (settings: “0” or “1”), cut jumper wire J1 on the con-
trol printed circuit board. J1 is located on the bottom left-hand corner of the control board
directly behind terminal 13.

Terminal 14 Multi-function Selection Terminal 14 Sel ‘ A ‘ A ‘ A ‘ A ‘

Selects the multi-function analog input function for terminal 14 (see Terminal 16 Multi-function Selec-
tion for details).

Terminal 14 Reference % Gain Terminal 14 Gain ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0 to 1000.0%
Factory Default: 100.0%

Sets the terminal 14 input gain level when the reference current is 20mA. See Figure 46, on page 95.

H3-11 Terminal 14 Reference 226 Bias Terminal 14 Bias ‘ A ‘ A ‘ A ‘ A ‘
Setting Range:  -100.0 to 100.0%
Factory Default: 0.0%
Sets the terminal 14 input bias level when the reference current is 4mA. See Figure 46, on page 95.
H3-12 Analog Input Filter Time Constant Filter Avg Time ‘ A ‘ A ‘ A ‘ A ‘

Setting Range:  0.00 to 2.00s
Factory Default: 0.00s

Sets up a delay filter time constant at terminals 13, 14 and 16. This filter inserts a delay between the
time the command is input to the time it is received by the inverter.
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H4

Analog Outputs

Open Loop Close Loop

Vit VIfwIPG Vector Vector

The KE200 Series has two analog outputs, for the external monitoring of drive conditions such as
output frequency, output current, PID feedback and others.

e s s [ s ]

H4-01 Terminal 21 Analog Output Selection Terminal 21 Sel
Selects the analog output monitors for terminal 21.
Setting Description
1 Frequency reference
2 Output frequency (factory default)
3 Inverter output current
5 Motor speed
6 Output voltage
7 DC bus voltage
8 Output power
9 Torque reference (internal)
15 Terminal 13 input voltage level
16 Terminal 14 input voltage or current level
17 Terminal 16 input voltage level
18 Motor secondary current (Iq)
19 Motor excitation current (Id)
20 SFS output frequency
21 ASR input
22 ASR output
23 Speed deviation
24 PID feedback
26 Voltage reference (Vq output)
27 Voltage reference (Vd output)
32 ACR (q) Output
33 ACR (d) Output
36 PID Input Monitor <1110>
37 PID Output Monitor<1110>
38 PID Setpoint Monitor <1110>
The resolution of terminal 21 is 9 bit plus sign.
Terminal 21 Analog Output Gain Terminal 21 Gain ‘ B ‘ B ‘ B ‘ B ‘

H4-02

Setting Range:

0.00 to 2.50
Factory Default: ~ 1.00

Sets the terminal 21 output gain for the analog output monitors. To obtain the output level, multiply the
monitor output level by the gain value set in H4-02.
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H4-03

H4-04

H4-05

H4-06

H4-07

Terminal 21 Analog Output Bias

Setting Range:
Factory Default:  0.0%

-10.0 to 10.0%

Terminal 21 Bias

Vif

VIf w/PG

Open Loop
Vector

Close Loop
Vector

NN

Sets the terminal 21 output bias for the analog output monitors. To obtain the output level, multiply the
monitor output level by the gain value set in H4-02, then add the bias value set in H4-03.

+10

Bias (%) 0

-10

Reference (%)

2.50

Figure 48 Analog Output Gain and Bias Adjustment

Terminal 23 Analog Output Selection

Terminal 23 Sel

NN

Selects the analog output monitors for terminal 23 (see Terminal 21 Analog Output Selection). The
resolution of terminal 23 is 9 bit plus sign.

Terminal 23 Analog Output Gain

Setting Range: 0.00 to 2.50
Factory Default: ~ 1.00

Terminal 23 Gain

EE RN

Sets the terminal 23 output gain for the analog output monitors. To obtain the output level, multiply the
monitor output level by the gain value set in H4-05. See Figure 48.

Terminal 23 Analog Output Bias

Setting Range:
Factory Default:  0.0%

-10.0 to 10.0%

Terminal 23 Bias

e s s [ s ]

Sets the terminal 23 output bias for the analog output monitors. To obtain the output level, multiply the
monitor output level by the gain value set in H4-05, then add the bias value set in H4-06. See Figure 48.

Analog Output Signal Selection

Selects the type of voltage signal output at terminals 21 and 23.

AQO Level Select

e s s [ s ]

Setting Description
0 0to 10V input (factory default)
1 -10 to +10V input
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H5 Serial Communication Set-up
The inverter uses communication port 6CN to communicate via MODBUS protocol.
H5-01 Serial Communication Station Address Serial Comm Adr ‘ A ‘ A ‘ A ‘ A ‘
Setting Range: 0 to IF
Factory Default: 1F
Selects a station address for identification of the inverter during serial communication.
H5-02  Serial Communication Baud Rate Serial Baud Rate ‘ A ‘ A ‘ A ‘ A ‘
Selects the baud rate at which the inverter serially communicates with external devices.
Setting Description
0 1200 Baud per Second
1 2400 Baud per Second
2 4800 Baud per Second
3 9600 Baud per Second (factory default)
4 19200 Baud <1110~
H5-03 Serial Communication Parity Selection Serial Com Sel ‘ A ‘ A ‘ A ‘ A ‘

Selects the transmission parity for the 6CN MODBUS port.

Setting Description
0 No parity (factory default)
1 Even parity
2 Odd parity
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H5-04 Stopping Method After Communication Error Serial Fault Sel ‘ A ‘ A ‘ A ‘ A ‘

Selects the stopping method after a transmission error is detected.

Setting Description
0 Ramp to stop according to the time set in C1-02.
1 Fast-stop according to the time set in C1-09.
2 Coast to stop
3 Alarm only, continuous operation (factory default)

H5-05 MODBUS Time Out Detection SerialFaultDtct‘ A ‘ A ‘ A ‘ A ‘

H5-05 enables or disables the MODBUS time out detection function. After initial communication
begins, if communication is interrupted for longer than 2 seconds, then a communication fault will
occur.

During a communication fault, the following fault code will be displayed: “CE Memobus Com Err”.

Setting Description
0 Disabled - Time out detection is disabled.
1 Enabled - Time out detection is enabled.
L Protection Parameters

L1 Motor Overload
The KE200 Series protects against motor overload with a UL-recognized, built-in electronic
thermal overload function.

L1-01 Motor Protection Fault Selection (OL1) MOLFaultSelect‘ B ‘ B ‘ B ‘ B ‘

Selects whether motor overload protection is provided.

Setting Description
0 Motor overload detection is disabled.
1 Motor overload detection is enabled,
motor coasts to stop (factory default).

The electronic thermal overload function estimates motor temperature, based on inverter output cur-
rent and time, to protect the motor from overheating. When the electronic thermal overload relay is
activated, an “OL1” error occurs, shutting OFF the inverter output and preventing excessive overheat-
ing in the motor. As long as the inverter is powered up, it continues to calculate the motor temperature.

When operating with one inverter connected to one motor, an external thermal relay is not needed.
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L1-02

L2

L2-01

Open Loop Close Loop

Vit VIfwIPG Vector Vector

When operating several motors with one inverter, install a thermal relay on each motor. In this case, set
parameter L/-01 to “0”.

Motor Protection Time Constant MOL Time Const ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0.1 to 20.0 minutes <ii10>
Factory Default: 8.0 minutes

Sets the amount of time that the motor withstands 150% overload, when the motor is operated continu-
ously at rated current. This value should be set according to the overload resistance of motors used.

\ ——“Cold” Start
Operating Time \
A N
(when L1-02="1.0")
0.4

X “Hot” Start

= %

0 100 150 200
Motor Rated Current (E2-01)

Figure 49 Electronic Thermal Overload Curve
Notes:
1. If the motor is running at 100% output current or less, the electronic thermal overload relay
will not trip. (continued next page)
2. If the motor is run continuously at 150% output current, the electronic thermal overload relay
will trip after one minute if the motor is started “hot”, and after eight minutes if the motor is
started “cold”.

Power Loss Ridethrough
When momentary power loss occurs, operation can restart automatically, according to the setting of

the following parameters.

Momentary Power Loss Ridethrough Selection PwrL Selection ‘ B ‘ B ‘ B ‘ B ‘

Selects whether the inverter stops when power loss is detected or “rides through” a momentary power
loss. When ridethrough operation is selected, speed search starts from the current output frequency.

Setting Description

0 Momentary power loss ridethrough is disabled (factory default).
When momentary power loss is detected, a fault contact trips,
stopping the inverter.

1 Momentary power loss ridethrough is enabled, for the time set in
L2-02. When momentary power loss is detected, a fault contact
does not trip. If power is not restored within the time set in L2-02, a
fault contact trips, stopping the inverter.
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Setting Description
2 Momentary power loss ridethrough is enabled, within the control
logic time, regardless of the time set in L2-02. The control logic
time differs depending on inverter capacity.
L2-02 Momentary Power Loss Ridethrough Time PwrL RideThru t ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0.0to0 2.0s
Factory Default:  Inverter model dependent

Sets the ridethrough time allowed before the inverter trips, after momentary power loss. This setting is
activated when L2-01 is set to “1”. If power is restored within this time, operation restarts automati-
cally. If power is not restored within this time, a fault contact trips, stopping the inverter.
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L2-03 Minimum Baseblock Time PwrL Baseblock t ‘ B ‘ B ‘ B ‘ B ‘
Setting Range: 0.1t05.0s
Factory Default:  Inverter model dependent
After momentary power loss has occurred, the motor may have residual voltage. This can cause excess
current to be drawn by the motor when operation restarts, and can trip the inverter. The minimum base-
block time allows the inverter to wait for this residual voltage to dissipate before restarting. This is
only effective when L2-02 is set to “1”or “2”.
After momentary power loss:
- If the minimum baseblock time (L2-03) is greater than the power loss ridethrough time (L2-02 or con-
trol logic time), then operation restarts after the minimum baseblock time elapses.
- If the minimum baseblock time is less than the power loss ridethrough time, then operation restarts
after the power loss ridethrough time elapses.
L2-04 Voltage Recovery Time PwrL V/f Ramp t ‘ A ‘ A ‘ A ‘ A ‘
Setting Range: 0.0to0 5.0s
Factory Default:  Inverter model dependent
When operation restarts after momentary power loss, speed search is activated in order to detect the
motor speed. After speed search is complete, the time for the output voltage to increase to its previous
level (before power loss) is defined by the voltage recovery time.
L2-05 Undervoltage Detection Level PUV Det Level ‘ A ‘ A ‘ A ‘ A ‘
Setting Range: 150 to 210V (230V class), 300 to 420V (460V class)
Factory Default: 190V (230V class), 380V (460V class)
Sets the inverter main circuit DC bus undervoltage level.
When setting this value less than the factory default, it is necessary to install an AC reactor on the input
side. The AC reactor reduces peak current input to the inverter and smooths out the DC bus current rip-
ple when operating at low voltages.
L2-06 Kinetic Energy Braking Frequency Constant KEB Frequency ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0 to 100%

Factory Default: 0%

This parameter allows for setting the load inertia ridethrough level, as a percentage of output fre-
quency. This setting is used in conjunction with multi-function contact inputs set for KEB ridethrough
(H1-__=“65" or “66”), after momentary power loss. When the KEB frequency constant is set to “0”,
KEB ridethrough functions as normal, to maintain a controlled deceleration rate for the longest time
possible, during a momentary power loss (see section H1, Digital Inputs, on page 76 for more details).
When the KEB frequency constant is set to any value other than “0”, KEB ridethrough for systems use
is enabled.
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KEB Ridethrough OFF ON OFF
Multi-function Input Contact
(H1-__="65"or “66")

Output Frequency

L2-02 (common bus) \
Fout (1- L206)
100%

Figure 50 KEB Ridethrough Timing Diagram

In system applications requiring multiple drives with a common DC bus, KEB ride-through functions
differently. The inverter decelerates from the output frequency to the KEB frequency level, according
to the momentary power loss ridethough time (L2-02). The KEB frequency constant (L2-06) is set
according to the following equation:

L2-06

KEB Frequency Level = Output Frequency (1 -
quency put Frequency ( 100%

)

This method is ideal when helper drives are being used on a film line, and a loss of power might cause
a line break. This method will allow synchronized deceleration for all of the common-bus drives, to
prevent speed deviation and thus a possible line break. If power is restored within the recovery time
(L2-02), then the inverter accelerates to the previous frequency reference according to acceleration
time 1 (C1-01).
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KEB Ridethrough OFF ON OFF

Multi-function Input Contact
(H1-_="65" or “66")

Motor 1 Output 12.02

Frequency (F1)

- L(? ) Inverter 1
Motor 2 Output 100%
Frequency (F2)

- L(? ) Inverter 2
Motor 3 Output 100%
Frequency (F3)

- % ) Inverter 3

Figure 51 KEB Ridethrough - Common DC Bus Applications

Note: Enabling KEB ridethrough overrides the momentary power loss ride-through selection (L2-01).

L3 Stall Prevention/Current Limit
This function automatically adjusts the output frequency, acceleration and/or deceleration rates in
order to continue operation without tripping or “stalling” the inverter.

L3-01

Stall Prevention Selection During Acceleration

StallP Accel Sel

NN

Enables/disables stall prevention/current limit during acceleration.

Setting

Description

Stall prevention/current limit during acceleration is disabled. The inverter increases
the output frequency at the set acceleration rate. If the acceleration rate is too fast for
the load condition, the inverter may trip on overcurrent (OC) or overload (OL).

Stall prevention/current limit during acceleration is enabled (factory default).

The acceleration rate is automatically reduced according to motor current to prevent
stalling during acceleration. The acceleration time may be longer than the set value
(C1-01).

Stall prevention/current limit during acceleration is enabled, with an intelligent accel-
eration mode. By monitoring motor current, the acceleration rate is automatically
adjusted so that acceleration can be completed in the shortest amount of time,
regardless of the set acceleration time.
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L3-02 Stall Prevention Level During Acceleration StallP Accel Lvl ‘ B ‘ B ‘ B ‘ - ‘

Setting Range: 0 to 200%
Factory Default:  150%

The stall prevention/current limit level during acceleration is set as a percentage of inverter rated cur-
rent. A setting of 200% disables current limit during acceleration. During acceleration, if the output
current exceeds this current limit level (L3-02), acceleration stops and frequency is maintained. When
the output current decreases below this current limit level (L3-02), acceleration restarts.

Motor Current
A

TN AN N ——

> Time
Output Frequency
A

> Time

- > * Controls the acceleration rate to
* prevent the inverter from tripping.

Figure 52 Stall Prevention/Current Limit During Acceleration

L3-03 Stall Prevention Limit (constant output area) StallP CHP Level ‘ A ‘ A ‘ A ‘ - ‘

When a motor is used in the constant output area (constant HP), output frequency max. voltage out-
put frequency (E7-06). In this area, the stall prevention/current limit level during acceleration is auto-
matically reduced for smoother acceleration. This parameter limits the stall prevention/current limit
level during acceleration in the constant output area so that it does not decrease unnecessarily. The
current limit level during acceleration is changed according to the following equation:

Current Limit Level During Current Limit Level During y Max. Voltage Output Frequency (E1-06)
Accel in Constant Output Area Acceleration (L3-02) Output Frequency
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L3-04 Stall Prevention Selection During Deceleration  StallP Decel Sel ‘ B ‘ B ‘ B ‘ B ‘

If deceleration times are set too short for load conditions, the inverter automatically extends the decel-
eration time according to the main circuit DC bus voltage level. When using an optional braking resis-
tor for the KE200 series, set parameter L.3-04 to 0.

Setting Description
0 Stall prevention during deceleration is disabled. An excessively short deceleration
time will generate an overvoltage fault (OV), and the inverter will stop.
1 Stall prevention during deceleration is enabled (factory default).

The DC bus voltage level is monitored, and the deceleration rate is automatically
extended to prevent an overvoltage condition. This deceleration rate may be longer
than the set value (C1-02).

2 Stall prevention during deceleration is enabled, with an intelligent deceleration mode.
By monitoring DC bus voltage, the deceleration rate is automatically adjusted so that
deceleration can be completed in the shortest amount of time, regardless of the set
deceleration time.

3 Overvoltage (OV) countermeasure during deceleration (with braking resistor

installed). Improves stall prevention during deceleration.

Overvoltage (OV) sometimes occurs even under settings 1 or 2 above. The rising of

the DC bus voltage is limited during fast deceleration of the motor. This feature

allows a faster than normal decel time.

Note: When in vector mode setting 3 cannot be used with braking resistor and with
stall prevention.

Frequency

Adjusts the deceleration time to

/ prevent overvoltage fault (OV).

» lime

-

Set Deceleration Time

Figure 53 Stall Prevention During Deceleration

Note: Intelligent stall prevention during deceleration (L3-04 = “2”) cannot be set in the vector con-
trol modes (when 47-02 = “2” or “3”).
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L3-05 Stall Prevention Selection During Running StallP Run Sel ‘ B ‘ B ‘ - ‘ - ‘

Sets a function to prevent stalling during an overload condition while running at constant speed.

Setting Description
0 Stall prevention/current limit during running is disabled. An excessively short deceler-
ation time will generate an overvoltage fault (OV), and the inverter will stop.
1 Stall prevention/current limit during running is enabled (factory default).

When the inverter output current exceeds the current limit level (L3-06) for more than
100ms during speed agree, the output frequency is decreased according to deceler-
ation time 1 (C1-02), and this can prevent stalling. When the load condition is stabi-
lized, the inverter accelerates to the previous frequency.

2 Stall prevention/current limit during running is enabled as in setting “1”, however the
output frequency is decreased according to deceleration time 2 (C1-04).

L3-06 Stall Prevention Level During Running StallP Run Lvl ‘ B ‘ B ‘ - ‘ - ‘

Setting Range: 30 to 200%
Factory Default:  160%

The stall prevention/current limit level during running is set as a percentage of inverter rated current. A
setting of 200% disables current limit during running. During speed agree, if the output current
exceeds this current limit level during running, then deceleration starts.

When the output current exceeds this current limit level (L3-06), deceleration continues. When the
output current decreases below this current limit level (L3-06), acceleration starts, up to the set fre-
quency.

Motor Current
A

n072 // \\

> Time
Output Frequency
/

—

= Time

-~ * Decreases frequency to prevent
" the inverter from tripping.

Figure 54 Stall Prevention/Current Limit During Running
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L4 Reference Detection
The KE200 series utilizes three different functions for detecting output frequency:

- When frequency agree is enabled at the multi-function contact outputs (H2-  =“2" or “13”), the
contact closes whenever the output frequency “agrees” with the frequency reference, plus or minus
the speed agree detection width.

- When desired frequency agree is enabled at the multi-function contact outputs (H2- =“3” or
“14”), the contact closes whenever the output frequency “agrees” with the speed agree detection
level, plus or minus the speed agree detection width.

- When frequency detection is enabled at the multi-function contact outputs (H2- = “4”,“5”, “15”
or “16”), the contact closes whenever the output frequency is less than or more than the speed agree
detection level, depending on which detection is selected.

Refer to section H2, Digital Outputs on page 88, for more detailed information on setting these func-
tions.

L4-01 Speed Agree Detection Level (without sign) Spd Agree Level ‘ B ‘ B ‘ B ‘ B

Setting Range: 0.0 to 400.0Hz
Factory Default:  0.0Hz

Sets the detection level for the desired frequency agree 1 and frequency detection 1 and 2 functions.
The set detection level is effective during both FWD and REV operation.

L4-02 Speed Agree Detection Width Spd Agree Width ‘ B ‘ B ‘ B ‘ B

Setting Range: 0.0 to 20.0Hz
Factory Default:  2.0Hz

Sets the detection width for frequency and desired frequency agree 1 and frequency detection 1 and 2 func-
tions.

L4-03 Speed Agree Detection Level (with sign) Spd Agree Lvl+- ‘ A ‘ A ‘ A ‘ A

Setting Range: 0.0 to +400.0Hz
Factory Default:  0.0Hz

Sets the detection level for the desired frequency agree 2 and frequency detection 3 and 4 functions.
The set detection level is effective during either FWD or REV operation, depending on the set detec-
tion level (positive value for FWD operation, negative value for REV operation).

L4-04 Speed Agree Detection Width Spd Agree Width+- ‘ A ‘ A ‘ A ‘ A

Setting Range: 0.0 to 20.0Hz
Factory Default:  2.0Hz

Sets the detection width for frequency and desired frequency agree 2 and frequency detection 3 and 4 func-
tions.
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Operation When Frequency Reference Loss Ref Loss Sel ‘ A ‘ A ‘ A ‘ A ‘

Selects operation when the frequency reference from the control circuit terminal is reduced by 90%
within 400ms.

Setting Description
0 Stop (factory default).
1 Run at 80% of the previous frequency reference.
Automatic Restart

After a fault occurs, the inverter and its fault detection circuit can be reset. The automatic restart func-
tion allows the inverter to continue operation after certain faults.

Number of Automatic Restart Attempts Num of Restarts ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0to 10
Factory Default: 0

Sets the number of automatic restart attempts. Setting to “0” disables this function.

Automatic Restart Operation

- When a fault is detected, the inverter output shuts OFF for the minimum baseblock time (L2-03).
The digital operator displays the fault while the inverter output is shut OFF.

- While the minimum baseblock time elapses, the fault is reset automatically and speed search starts
from the previous output frequency before the fault occurred.

- When the total number of faults exceeds the number of automatic restart attempts, the faults are not
reset automatically and the inverter output remains OFF. At this time, a fault contact output is acti-
vated.

The inverter can be set to automatically restart after the following faults occur:

- Overcurrent (OC)

- Overvoltage (OV)

- Undervoltage PUV (UV1)

- QGround fault (GF)

- Regenerative transistor fault (rr)

However, automatic restart is not available for the following faults:

- Control circuit undervoltage (UV2) - Excessive speed deviation (DEV)
- MC answer-back fault (UV3) - PG disconnection (PGO)

- Load short-circuit (SC) - Parameter setting error (OPR)

- Heatsink overheat (OH) - Communication error (CE)

- Run command fault (EF) - External fault (EF3 to EFS)

- Overspeed (OS)

The number of restart attempts is reset to 0 when:

- A fault does not occur for more than 10 minutes after restart.
- A fault reset command is input from the control circuit terminal or the digital operator.
- Power is cycled.
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Vi VI /PG Open Loop Close Loop

Vector Vector
L5-02  Automatic Restart Operation Selection Restart Sel ‘ B ‘ B ‘ B ‘ B ‘
Selects whether a fault contact output is activated during automatic restart.
Setting Description
0 No fault relay (factory default)
1 Fault relay active

Lé6 Torque Detection
The overtorque detection circuit activates when the motor load causes the motor current (or torque dur-
ing vector control) to exceed the overtorque detection level (L6-02). When an overtorque condition is
detected, alarm signals are sent to multi-function output terminals 9, 25 and 26.
To output an overtorque detection signal, select torque detection 1 at either of the multi-function con-
tact outputs (H2-__=“B” or “17”). Refer to section H2, Digital Outputs on page 88, for more details.

Motor Current

/ Inverter rated current

e

Multi-function Contact ‘
Output Signal | ON | | ON
(Overtorque Detection Signal) -— 16-03 —| 16-03
Terminal 9, 25, 26

Release width (hysteresis) during overtorque detection is 5% of the inverter rated current level.

Figure 55 Overtorque Characteristics Timing Diagram
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L6-01 Overtorque Detection 1 Selection

Vif

Open Loop

VIf wiPG Vector

Close Loop
Vector

Torg Det 1 Sel

I

Activates overtorque detection, and selects whether detection generates an alarm or a fault.

Setting

Description

0

Overtorque detection is disabled (factory default).

1

Overtorque detection is enabled whenever at the speed agree level (when inverter is not
accelerating or decelerating). Continue running after detection (OL3 alarm).

Overtorque detection is enabled always. Continue running after detection (OL3 alarm).

Overtorque detection is enabled whenever at the speed agree level. Coast to a stop after

detection (OL3 fault).

4

Overtorque detection is enabled always. Coast to a stop after detection (OL3 fault).

L6-01 Notes:

1. To detect torque during acceleration or deceleration, set to “2” or “4”.

2. To continue operation after overtorque detection, set to “1” or “2”. During detection, the digital
operator displays an “OL3” alarm (blinking).
3. To stop the inverter after an overtorque detection fault, set to “3” or “4”. During detection, the dig-
ital operator displays an “OL3” fault.
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L6-02

L6-03

L6-04

L6-05

Open Loop Close Loop

Vit VIfwWIPG Vector Vector

Overtorque Detection 1 Level Torg Det 1 Lvl ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0 to 300%
Factory Default:  150%

Sets the overtorque detection level as a percentage of inverter rated current, during V/f control, and
motor rated torque, during vector control.

Overtorque Detection I Time Torq Det I Time ‘ B ‘ B ‘ B ‘ B ‘

Setting Range: 0.0to 10.0s
Factory Default:  0.1s

The overtorque detection delay time inserts a delay, between the time motor current (or torque)
exceeds the overtorque detection level (L6-02) and when the overtorque detection function is enabled.
The digital operator then displays “OL3”.

Overtorque Detection 2 Selection Torg Det 2 Sel ‘ A ‘ A ‘ A ‘ A ‘

Activates overtorque detection 2, and selects whether detection generates an alarm or a fault.

Setting Description
0 Overtorque detection is disabled (factory default).
1 Overtorque detection is enabled whenever at the speed agree level (when inverter is not

accelerating or decelerating). Continue running after detection (OL4 alarm).
Overtorque detection is enabled always. Continue running after detection (OL4 alarm).

Overtorque detection is enabled whenever at the speed agree level. Coast to a stop after
detection (OL4 fault).

4 Overtorque detection is enabled always. Coast to a stop after detection (OL4 fault).

Overtorque detection 2 functions the same as overtorque detection 1 (L6-01), except that “OL4” is dis-
played on the digital operator instead. This function is used when two types of detection are output to
the multi-function output terminals.

Overtorque Detection 2 Level Torg Det 2 Lvl ‘ A ‘ A ‘ A ‘ A

Setting Range: 0 to 300%
Factory Default:  150%

Sets the second overtorque detection level as a percentage of inverter rated current, during V/f control,
and motor rated torque, during vector control.
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Open Loop Close Loop
Vit VitwiPG Vector Vector
L6-06 Overtorque Detection 2 Time Torq Det 2 Time ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0.0to 10.0s
Factory Default:  0.1s

The overtorque detection 2 delay time inserts a delay, between the time motor current (or torque)
exceeds the overtorque detection level (L6-05) and when the second overtorque detection function is
enabled. The digital operator then displays “OL3”.

L7 Torque Limit
The torque limit function limits the amount of motor torque in all four quadrants of vector control

operation:

- Forward Motoring - Forward Regenerating
- Reverse Motoring - Reverse Regenerating

Torque limit is activated in both the speed and torque control modes.

L7-01 Forward Torque Limit Torq Limit Fwd ‘ - ‘ - ‘ B ‘ B

Setting Range: 0 to 300%
Factory Default: ~ 200%

Sets the motoring side torque limit value during FWD run.

L7-02 Reverse Torque Limit Torg Limit Rev ‘ - ‘ - ‘ B ‘ B

Setting Range: 0 to 300%
Factory Default: ~ 200%

Sets the motoring side torque limit value during REV run.

L7-03 Regenerative Forward Torque Limit Torg Lmt Fwd Rgn ‘ - ‘ - ‘ B ‘ B

Setting Range: 0 to 300%
Factory Default: ~ 200%

Sets the regenerating side torque limit value during FWD run.

L7-04 Regenerative Reverse Torque Limit Torqg Lmt Rev Rgn ‘ - ‘ - ‘ B ‘ B

Setting Range: 0 to 300%
Factory Default: ~ 200%
Sets the regenerating side torque limit value during REV run.
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Open Loop Close Loop

vif VAW/PG Vector Vector

Positive Torque Reference

REV Run Regen
- FWD Run Motor
Torque Limit (L7-04) Torque Limit (L7-04)
REV Motor Rotation 0 FWD Motor Rotation
FWD Run Regen
REV Run Motor Torque Limit (L7-03)
Torque Limit (L7-02)

Negative Torque Reference
Figure 56 Torque Limit - 4 Quadrant Operation
L8 Hardware Protection

The KE200 series comes equipped with a number of built-in functions designed to protect the inverter
and its components from damage. This section describes the set-up of these functions.

L8-01 Protection Selection for Internal DB Resistor DB Resistor Prot ‘ B ‘ B ‘ B ‘ B ‘

When a Anyhertz dynamic braking resistor is used, protection against overheat is enabled with this func-
tion. The duty cycle of the braking resistor is monitored in software so that it does not exceed 3%.

Setting Description
0 DB resistor overheat protection is not provided (factory default).
1 DB resistor overheat protection is provided.

If the duty cycle exceeds 3%, a DB overheat fault (RH) occurs, and the inverter coasts to stop.

L8-02 OH Pre-Alarm Level OH Pre-Alarm Lvl ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0to 100 C
Factory Default: 100 C

Sets the heatsink temperature level for protection against overheat (OH).
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Vi VI /PG Open Loop Close Loop

Vector Vector
L8-03 Stopping Method Selection After OH Pre-Alarm  OH Pre-Alarm Sel ‘ A ‘ A ‘ A ‘ A ‘
Selects the stopping method when heatsink overheat is detected.
Setting Description

0 Ramp to stop according to C1-02 setting.

1 Coast to stop

2 Ramp to stop according to C71-09 setting (fast-stop).

3 Operation continues, alarm only (factory default).
L8-05 Input Phase Loss Protection Ph Loss In Sel ‘ A ‘ A ‘ A ‘ A ‘

The input phase loss detection circuit monitors the DC bus current ripple and activates when the one of
the input phases are lost. The detection circuit calculates the maximum and minimum values of the DC
bus voltage in one second intervals, and compares the difference ( V) between these values with an inter-
nal detection level. If 'V reaches or exceeds the detection level, then after 0.5 second, input phase loss is
detected; a PF fault occurs, and the motor coasts to stop.

Setting Description
0 Input phase loss protection is disabled (factory default).
1 Input phase loss protection is enabled.

Input phase loss detection is disabled in the following cases:

- A Stop command is input.

- Magnetic Contactor (MC) shuts OFF.

- CPU A/D converter fault (CPF5).

- During deceleration.

- Output current  30% of Inverter rated current.
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L8-07

L8-10

Open Loop Close Loop

Vit VIfwIPG Vector Vector

Output Phase Loss Protection Ph Loss Out Sel ‘ A ‘ A ‘ A ‘ A ‘

The output phase loss detection circuit monitors the DCCT and activates when one of the output
phases are lost. The detection circuit calculates the RMS current value (Irys) for each of the phases
and compares it with an internal output detection level. If Iy decreases to or below the detection level
for 10 seconds, an output phase loss (LF) fault occurs, and the motor coasts to stop.

Setting Description
0 Output phase loss protection is disabled (factory default).
1 Output phase loss protection is enabled.
Ground Fault Protection Ground Fault Sel ‘ A ‘ A ‘ A ‘ A ‘

The ground fault detection circuit monitors the output current and activates when one of the output
phases is connected to ground.

A ground fault will occur when the inverter output grounding current has exceeded 50% of the inverter
rated current.

When a ground fault condition occurs, the following fault code will be displayed: “GF Ground Fault”.

Setting Description
0 Disabled - Ground fault protection is disabled
1 Enabled - Ground fault protection is enabled. (factory default).
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Open Loop Close Loop

Vit VIfwIPG Vector Vector

L8-17 IGBT Protection at Low Speed Prtct@L-Spd ‘ A ‘ A ‘ A ‘ - ‘

This parameter assists in protecting the IGBT from overheating of the transistor junction when the out-
put current is high and the output frequency is low. The settings are as follows:

Setting Description
0 Conventional Method (No change in carrier), inverter relies on L8-19 protection (same as 1042
software).
1 Lower fc - When output current is greater than 100%, and output frequency is less than or equal to

10Hz, the carrier frequency is automatically decreased to the L8-18 setting (between 8 and 2 kHz
depending on model). The carrier will automatically return to the normal value after the load is
reduced. (factory default)

2 Short term OL2 - OL occurs in 2 seconds when at low output frequencies (6Hz or less) and in hard
current limit.
3 [-Limit=150% - Current limit is 150% of inverter rated current. The IGBT junction temperature

should be below any critical level provided the output current is less than 150%. <1110>

L8-19 OL2 Characteristics at Low speed <1110> OL2 Chara@L-Spd ‘ A ‘ A ‘ A ‘ A ‘

This parameter allows the selection of normal or fast OL2 protection below 6 or 10 Hz. It is recom-
mended that this parameter be enabled at all times. In some instances fast OL2 protection (L8-19=1)
may not be desired, such as when operating in close loop vector at zero speed. If L8-19 is set to 0
(disabled) L8-17 must be set to 1,2, or 3.

Setting Description

0 Disabled -OL2 protection is disabled at low speed. This OL2
protection is the same at high speed and low speed. (factory
default).

1 Enabled - A current limiting function is performed at low

speed, the inverter OL2 protection responds quickly at 6 Hz or
less.

Caution: When disabling OL2 protection, (L8-19=0) verify that the motor current will not go beyond
the current limit level when operating below 10 Hz. Or set the carrier frequency equal to or
less than 2 kHz.
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Vi VI W/iPG Open Loop Close Loop

Vector Vector
(0) Operator Parameters
(0)) Monitor Selection
OI1-01 Monitor Selection User Monitor Sel ‘ B ‘ B ‘ B ‘ B ‘

The top level in the operation menu allows the viewing of four monitor variables. These are F ¢, F ¢,
Iyt » and a user-selected monitor. This function can replace the output voltage monitor with another
monitor in the operation mode. Choose one of the monitors U/-04 to UI-39 in this parameter.

Setting Description
4 Control method
5 Motor speed
6 Output voltage (factory default)
7 DC bus voltage
8 Output power
9 Torque reference (internal)
10 Input terminal status
1 Output terminal status
12 Internal control status 1
13 Elapsed time
14 FLASH ID number
15 Terminal 13 input voltage level
16 Terminal 14 input voltage or current level
17 Terminal 16 input voltage level
18 Motor secondary current (Iq)
19 Motor excitation current (Id)
20 SFS output frequency
21 ASR input
22 ASR output
23 Speed deviation
24 PID feedback
25 DI-16H reference
26 Voltage reference (Vq output)
27 Voltage reference (Vd output)
28 CPU ID number
32 ACR (q) Output
33 ACR (d) Output
34 OPE Detected
35 Zero Servo Pulse
36 PID Deviation
37 PID Output Monitor
38 PID Setpoint
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Vi VI /PG Open Loop Close Loop

Vector Vector
01-02 Monitor Selection After Power-up Power-On Monitor ‘ B ‘ B ‘ B ‘ B ‘
Selects the monitor to be displayed on the digital operator immediately after the power supply is turned
ON.
Setting Description
1 Displays frequency reference (factory defaulf).
2 Displays output frequency.
3 Displays output current.
4 Displays the monitor setin O1-01.
01-03 Scale for Setting and Monitoring Frequency Display Scaling ‘ B ‘ B ‘ B ‘ B ‘

Units for parameters and monitors related to frequency can be scaled as shown below.

Setting Description
00000 Unit: 0.01Hz (factory default)
00001 Unit: 0.01%

00002 to 00039 {Unit: rpm (0 to 3999)

00040to 03999  |Digits:  5th 4th 3rd 2nd st
(user-selected units) 0 0 0 0 0

The 1st thru 4th digits determine the set value at 100% output frequency.

Decimal point position is set by the 5th digit as follows:
5th digit = 0: displayed as 0000
5th digit = 1: displayed as 000.0
5th digit = 2: displayed as 00.00
5th digit = 3: displayed as 0.000
Example 1
If 100% output frequency is equal to 200.0 units:
Set 01-03 = “12000"; 100% of this reference is displayed as 200.0 and 60%
of this reference is displayed as 120.0.

Example 2
If 100% output frequency is equal to 65.00:
Set 01-03 = “26500"; 60% of this reference is displayed as 39.00.
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Vector Vector
01-04 Display Units for Speed-Related Parameters Display Units ‘ - ‘ - ‘ - ‘ B ‘
Sets the display units for parameters and monitors related to frequency, in the close loop vector control
mode.
Setting Description
0 Displays frequency in Hz (factory default).
1 Displays frequency in rpm.
OI1-05 Parameter Selection Address Display ‘ A ‘ A ‘ A ‘ A ‘

Selects how the parameter addresses are displayed on the digital operator.

Setting Description
0 Displays parameter number (factory default).
1 Displays MODBUS address.
02 Key Selections
02-01 Local/Remote Key Local/Remote Key ‘ B ‘ B ‘ B ‘ B ‘

Enables/disables the digital operator LOCAL/REMOTE key.

Setting Description
0 Local/Remote key is disabled.
1 Local/Remote key is enabled (factory default).

Depressing the Local/Remote key switches operation commands
between the digital operator and the settings of B1-07 and B1-02.

02-02 STOP Key During External Terminal Operation ~ Oper STOP Key ‘ B ‘ B ‘ B ‘ B ‘

Enables/disables the digital operator STOP key, during operation from the external terminals and dur-
ing serial communication.

Setting Description
0 The digital operator STOP key is disabled when Run command does not come from the dig-
ital operator.
1 The digital operator STOP key is always enabled (factory default).
The STOP key is enabled even during external terminal operation and serial communication.
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Vector Vector
02-03 User-Defined Default Value Setting User Defaults ‘ B ‘ B ‘ B ‘ B ‘
Parameters set by user can be stored in the inverter as user default values.
Setting Description
0 No change (factory default)
1 Sets user-specified values as defaults.
Each parameter’s set values are stored as user defaults. Even if
the values are changed after this parameter is set, user defaults
can be restored by setting A7-03 = “1110” (user initialization). Up to
50 changed values can be stored.
2 Clears user defaults.
02-04 Inverter Model Selection Inverter Model # ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 23P7 to 2075, 43P7 to 4300
Factory Default:  Inverter model dependent

Sets the inverter capacity, according to model number. Control parameters with defaults specific to the
inverter capacity are set automatically (i.e. carrier frequency, motor data, etc.). This parameter does not
need changing, unless the control board is replaced.

02-05 Digital Operator M.O.P. Mode Selection Operator M.O.P. ‘ A ‘ A ‘ A ‘ A ‘

Selects whether the ENTER key is used when the frequency reference is set by the digital operator.
The digital operator can simulate a motor operated potentiometer (M.O.P.) by setting this parameter.

Setting Description
0 The digital operator M.O.P. mode is disabled (factory default). The inverter accepts the fre-
quency reference command when the ENTER key is depressed.

1 The digital operator M.O.P. mode is enabled. The inverter accepts the frequency
reference command as soon as changes are made with the arrow keys, without the
ENTER key being depressed.
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Vit VIfwIPG Vector Vector

02-06 Digital Operator Disconnection Detection Oper Detection ‘ A ‘ A ‘ A ‘ A ‘

If the digital operator is disconnected from the inverter, this parameter selects whether the inverter
detects this condition.

Setting Description
0 Detection is disabled. Operation continues (factory default).
1 Detection is enabled. When the inverter detects that the digital operator has been discon-

nected while running, the inverter coasts to stop and the error message “OPR Operator
Disconnected” is displayed on the digital operator, after it is connected again.

This function can only be activated when the run command comes from the digital operator.

02-07 Operation Time Setting Elapsed Time Set ‘ A ‘ A ‘ A ‘ A ‘

Setting Range: 0 to 65535 Hours
Factory Default: 0 Hours

Sets the initial value for the cumulative operation time. Operation time starts accumulating from the set
value. This is very useful for preventive maintenance purposes.

02-08 Cumulative Operation Time Selection Elapsed Time Run ‘ A ‘ A ‘ A ‘ A ‘

Defines the operation time that accumulates in the timer.

Setting Description
0 Power-On time is the accumulated time (factory default).
The timer counts the time while the inverter power supply is turned ON as operation time.
1 Running time is the accumulated time. The timer counts the time while the inverter is running
as operation time.

02-09 Initialization Mode Selection Init Mode Sel ‘ A ‘ A ‘ A ‘ A ‘

Sets factory defaults to worldwide specifications.

Setting Description
0 Japanese specifications
1 American specifications (factory default)
2 European specifications

After changing this setting, reinitialize the inverter in parameter 47-03. This initialization affects mar-
ket-driven parameter settings (motor-related parameters, carrier frequency, inverter rated current, etc.)
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Chapter 7 Parameter List

Change Parameter Access Level
Name (Digital . . during
Funcion No. Operator SRZt:ng S?thirt]g Zae:tt;ry (Digital cF; eenr]:trcl:rs Display) | OPeraion Vi) Open | Close sl[ejtsnenr
' Display) g g graop PRY) | o Enabled| VI w/ | Loop | Loop 9
x: Disabled PG | Vector | Vector
Language
A1-00 (Selection 0.1 0 0 |0: English 0 Q Q Q Q
(Select Language)
0: Operation Only
Access Level 1: User Level (Note 5)
A1-01 (Access Level) 0~4 1 2 |2 Quick-Start [Q] 0 Q Q Q Q
3: Basic Level [B]
S 4: Advanced Level [A]
I :
= Control Method 0 (1)_' m:: Sv(;gtéo:: dbk
E | A1-02 |Selection 0~3 1 ' X Q Q Q Q
8= (Control method) (Note1) | 2: Open Loop Vector
S 3: Close Loop Vector
= 0 0 : Nolnitialize
Initialize 110 1110: User Initialize (Note 7)
A1-03 (Init Parameters) 2220 NIA 0 2220: 2-Wire Initialize X Q Q Q Q
3330 3330: 3-Wire Initialize
Password protection for:
A1-01 Access Level
Password 1* 0000~ A1-02 Control Method
Al-04 (Enter Password) 9999 ! 0000 A1-03 Initialization X Q Q Q Q
A2-01 to A2-32 User Parame-
ters (If selected)
'% S
@ | A2-01 |User Setting
£
S | ~A2- |Parameters — — — 3:2; E::ng ;Zto X A A A A
o 32 |(Function A2)
[}
3
Note 1 Not initialized. (Domestic standard specifications: A1-01=1, A1-02 = 2)
Note 2 Setting range is only 0 and 1 when the control method is set to close loop vector control (A1-02 = 3)
Note 5 Selection “1: User Level” is only available after selecting setting 4: Advanced Level and then entering a user parameter in A2-01.
Note 7 Setting 1110: User Initialize is only available after setting Parameter No. 02-03 to 1.
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Change Parameter Access Level
Name (Digital . . during
Function PaaNr:eter Operator Display) iettlng SEttl'Tg I;aﬁo Y Didital g ematr kSD. | Operation VIt | Open | Close SUtstgr
. ange ni etting |  (Digital Operator Display) o Enabied | V/f wl Loop | Loop etting
x: Disabled PG | Vector | Vector
0: (Operator)
1: (Terminals)
Reference Selec- 2: Communication (Serial
B1-01 |tion 0~4 1 1 Com) X Q Q Q Q
(Reference Source) 3. (Option PCB)
4: (EWS) Reference from CP-
717 <1110-(Note 8)
0: (Operator)
1: (Terminals)
Operation Method 2: Communication(Serial
B1-02 |Selection 0~4 1 1 Com) X Q Q Q Q
(Run Source) 3. (Option PCB)
4: (EWS)Runfrom CP-717
<1110> (Note 8)
0: (Ramp to Stop)
. 1: (Coast to Stop)
Stopping Method . : L
B1-03 |Selection 0~3 | o |% DCinjection tostop X Qa | a | a | a
-3 (Stopping Method) (Note 2) (DClnj to Stop)
2|3 3: Coast to stop with timer
2| g (Coast w/Timer)
§ g Reverse Operation 0: (Reverse Enabled)
@ | = | B1-04 |Prohibit 0,1 1 0 : . X B B B B
2| S 1: (Reverse Disabled)
3|8 (Reverse Oper)
© |2 0: Run at frequency reference
Operation Selec- (Run at Freq Ref)
tion for Setting of . 1: (STOP)
B1-05 E1-09 or less 0~3 ! 0 2: Run at minimum frequency X A
(Zero-Speed Oper) (RUN at Min Freq)
3: (RUN at Zero RPM)
Digital Input Scan ) i
B1-06 |Time 01 | 1 1 ?; §5znTsS- ZZSSCC:n”SS)) X Al A A A
(Cntl Input Scans) '
Operathn §electlon 0: Cycle external run
after switching to (Cycle Extern RUN)
B1-07 [remote mode 0,1 1 0 1 Ac)éept external run X A A A A
(LOC/REM RUN (Accept Extern RUN)
Sel)
R
B1-08 a::eg?m: Uvdhile ot | 1 o |0 Disabled ) Al al Al s
<M 1heing programmed : 1: Enabled
(RUN CMD at PRG)
Note 2 Setting range is only 0 and 1 when the control method is set to close loop vector control (A1-02 = 3)
Note 8 (Tentative) Setting parameter B1-01 or B1-02 to 4 allows reference and/or run source from CP-717 when either CP-916 or CP-216 option cards are
installed.
Note 9 Drive can be switched between local and remote mode while continuing to run. When switching from remote to local the last remote speed command will
be set as the local speed for a bumpless transition.
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Function

Parameter

Name (Digital
Operator
Display)

Setting
Range

Setting
Unit

Factory
Setting

Remarks
(Digital Operator Display)

Change
during
Operation
o: Enabled
x: Disabled

Parameter Access Level

Vif

VI
w/
PG

Open
Loop
Vector

Close
Loop
Vector

User
Setting

Function b2 DC Injection Brake

B2-01

DC Injection
Braking Starting
Frequency

(DClnj Start Freq)

0.0~
10.0

0.1Hz

0.5

B2-02

DC Injection
Current
(DClInj Current)

0~100

1%

50

B2-03

DC Injection Time
at Start

(DClnj Time
@Start)

0.00~
10.00

0.01s

0.00

B2-04

DC Injection
Braking Time at
Stop

(DClnj Time
@Stop)

0.00~
10.00

0.01s

0.50 *

*When 02-09 = 1 (American),
the setting is 0.00s. <24>

B2-08
<1110>

Magnetic Flux Com-
pensation Capacity
(FieldComp)

0~500

1%

100% is no-load current value
at Min. frequency (E1-09)

Group b Application

Speed Search

B3-01

Speed Search
Selection at Start
(SpdSrch at Start)

0,1

0*

0: Disabled

1: Enabled

* Factory setting defaults to 0:
Disabled except when (A1-
02=1) (V/F w/PG Fdbk) or 3
(Close loop vector).

B3-02

Speed Search
Operation Current
(SpdSrch Current)

0~200

1%

150

* Factory setting defaults to 150
when A1-02=0 (V/F Control).
When A1-02=2 (Open Loop
Vector), the default is 100.

B3-03

Speed Search
Deceleration Time
(SpdSrch Dec
Time)

0.1~
10.0

0.1s

20

Delay Timers
Brake Sequence

B4-01

Timer Function
On-delay Time
(Delay-ON Timer)

0.0~
300.0

0.1s

0.0

B4-02

Timer Function
Off-delay Time
(Delay-OFF Timer)

0.0~
300.0

0.1s

0.0
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Change Parameter Access Level
Name (Digital . . during
.| Parameter ; Setting | Setting | Factory Remarks ; VIf | Open User
Function Operator Display) . : . . Operation pen | Close .
No. Range | Unit | Setting (Digital Operator Display) o Enabled|  VIf w/ Loop | Loop Setting
x: Disabled PG | Vector | Vector
0: (Disabled)
1: (Enabled D=Fdbk)
2. Enabled D = Feed-For-
ward (Enabled D=Fdfwd)
PID Control Mode 3. Reference = Frequency
B5-01 |[Selection 0~4 1 0 Reference + PID Output X A A A A
(PID Mode) (Fref+PID D=Fdbk)
4. Reference = Frequency
Reference + PID Output
D is feed-forward
(Fref+PID D=Fdfwd)
Proportional Gain 0.00~ o
B5-02 |((P) 25 00 0.01 1.00 — A A A A
(PID Gain) '
i Integral (1) Time 0.0~ _ 0
B5-03 (PID | Time) 3600 0.1s 1.0 A A A A
! Integral (1) Limit 0.0~ 0 _ 0
B5-04 (PID | Limil 100.0 0.1% | 100 A A A A
_ g o |Derivative (D) Time | 0.00~ _ 0
_% § B5-05 (PID D Time) 10.00 0.01s | 0.00 A A A A
=la o |PID Limit 0.00~ 0 . 0
g a B5-06 (PID Limif) 100.0 0.1% | 100.0 A A A A
<= PID Offset 3
3|<S | B507 |Adjustment _15)8600 01% | 0.0 _ 0 A A A A
@5 (PID Offset) '
PID Primary Delay 0.00~ 0
B5-08 |Time 16 00 0.01s | 0.00 — A A A A
(PID Delay Time) '
0: PID Forward Output [X 1]
PID Output
B5-09 : (Normal Character)
<1110> (Sgbet)cﬂfrlievel Sel) 0.1 ! 0 |1 PID Reverse Output [X-1] X A A A A
P (Rev Character)
B5-10 |PID Output Gain 0.0~ _
<1110> |(Output Gain) 50 | 1|10 X Al A A A
0: When PID output is nega-
tive, motor direction is not
changed, PID output is lim-
B5-11 |PID Output Reverse ited to 0.
<1110> |Selection 0,1 1 0 (0 Timit) X A A A A
(Output Rev Sel) 1: When PID output is nega-
tive, motor reverses direc-
tion.
(Reverse)
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Change Parameter Access Level
.| Parameter Name (Digita Setting | Setting | Factory Remarks dunng VIf | Open User
Function No. Operator Range | Unit | Settin (Digital Operator Display) Operation P Close Settin
: Display) g g gtal Op P& 1o Enabled| VA | W/ | Loop | Loop g
x: Disabled PG | Vector | Vector
: PID feedback missing
detection disabled. (Dis-
abled)
: PID feedback missing
detection enabled. (Alarm)
B5-12 Zrlgnizel\jiZZic:gRef- Operation continues after
: . 0~2 1 0 detection, “Fbl” alarm is dis- X A A A A
<1110> [Detection Selection played.
(Fb Los Det Sel) : PID feedback missing
£ detection enabled. (Fault)
§ Inverter output is shut off
a after detection, “Fbl” is dis-
o- played.
PID Feedback Ref-
B5-13 erence Missing 0~100 1% 0 — N A A A A
<1110> [Detection Level
(Fb los Det Lvl)
PID Feedback Ref-
S B5-14 |erence Missing 0.0~ —
S <1110> |Detection Time 255 | 015 | 10 X A A A A
§ (Fb los Det Time)
< Dwell Frequency at 0.0~
3 B6-01 |Start 40'0 0 0.1Hz | 0.0 — X A A A A
(ORI (Dwell Ref @Start) '
- Dwell Time at Start 0.0~
g B6-02 |(Dwell Time @ 100 | 01 | 00 — X A A A A
2 Start) '
@ Dwell Frequency at | o o
2 | B6-03 |Stop 4000 0.1Hz | 0.0 — X A A A A
2 (Dwell Ref @ Stop) '
E Dwell Time at Stop |
B6-04 |(Dwell Time @ 16 0 0.1s 0.0 — X A A A A
Stop) '
IS Droop Control Gain | 0.0~ 0
E5| B oroop Quantiy) | 1000 | &% | 00 - 0 A
o5
80
S8 Droop Control "~
SS| B7-02 |Delay Time 2'00 0.01s | 0.05 — 0 A
S (Droop Delay Time) |
@
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Change Parameter Access Level
Name (Digital . . during
Function Pa:zeter Operator Display) iettmg SEttl'Tg I;aﬁo Y Diait lCF){ematrksD | Operation VIf | Open | Close SUtstgr
. ange ni etting (Digital Operator Display) o Enabled| V/f w/ Loop | Loop etting
x: Disabled PG | Vector | Vector
Bg.g1 |Eneray-saving Gainl o o5 | yo | g — X A A
(Energy Save Gain)
Energy-saving 0.0~
© | B8-02 |Frequency . 01Hz | 0.0 — X A A
£ 400.0
5| 3 (Energy Save Freq)
T | z | B8-03 |Energy -saving 0.1 1 0 0: (Disabled) X F(A) | F(A)
‘5| @ | <1110~ |Mode Selection ’ 1: (Enabled) Note | Note
<|4 . *When control mode A1-
o | ] - -
S| 2 | B804 ngg’g’ins‘;’gfgc"” 00~ | o4 | g+ |02=3 defaultfaciory . FA) | F(A)
S8 | <o Save Gain) 9y 10.0 : : setting becomes1.0 Note | Note
i
Energy-saving Con- 5 *When control mode A1-
Bi?{f trol Time Constant (1)6080 0.01s | 050 |02 =3, default factory 0 ';l((;\g Eg\g
(Energy Save F .T) ' setting becomes.01
4 |Zero-servo gain . _
g B9-01 (Zero Servo Gain) 0~100 ! 5 X A
% Zero-servo 0~
3 B9-02 |Completion Width 16383 1 10 — X A
(Zero Servo Count)
Note: USA (02x09=1) and EUR. (02x09=2) are
Advanced, others are Factory setting.
Acceleration Time 1
C1-01 (Accel Time 1) 10.0 — o Q Q Q Q
Deceleration Time 1
C1-02 (Decel Time 1) 10.0 — o Q Q Q Q
Acceleration Time 2
C1-03 (ACCG| Time 2) Depends 10.0 — 0 B B B B
c1-04 |Deceleration Time 2 C$n1 0 Depennds 10.0 _ 0 B B B B
(Decel Time 2) : 010- 0 '
c1-05 |Acceleration Time 3 100 _ X A A A A
_ (Accel Time 3) 0.00~
[<F) - - .
_ 3 | 106 DDecelle?tlonsTlmeB 600.00 10.0 _ X A A A A
£l ,(Aecle Itr'neT)' ; or | 001sor
5|8 . cceleration Time 0.0 0.1s _
5 - C1-07 (Accel Time 4) 8 10.0 X A A A A
ERR= Deceleration Time 4| §000.0
o fand uf . —_
s 5 C1-08 (Decel Time 4) 10.0 X A A A A
E Emergency Stop
C1-09 |Time 10.0 — X B B B B
(Fast Stop Time)
. 0: Set unit of accel/decel time is
Accel/Decel Time
C1-10 |Set Unit 0.1 1 1| 001s.(001Seconds) X A A A A
(Acc/Dec Units) 1: Set unit of accel/decel time is
0.1s. (0.1 Seconds)
Accel/Decel Time
Switching 0.0~
C1-11 Frequency 4000 0.1Hz | 0.0 — X A A A A
(Acc/Dec SW Freq)
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Change Parameter Access Level
.| Parameter Name (Digital Setting | Setting | Factory Remarks dunng VIf | Open User
Function |~ Operator Range | Unit | Sefting | (Digital Operator Display) | OPorion PR Close | o tin
’ Display) ange etling gtal Dperator ISplay) | Enapeg| VA | w/ | Loop |Loop | °®MN9
x: Disabled PG | Vector | Vector
S-Curve Character-
istic Time at Accel- | 0.00~
g C2-01 eration Start 250 0.01s | 0.20 — X A A A A
g (SCrv Acc@ Start)
o S-Curve Character-
= istic Time at Accel- | 0.00~
z C2-02 eration End 250 0.01s | 0.20 — X A A A A
) (SCrv Acc@ End)
S S-Curve Character-
2 istic Time at Decel- | 0.00~
2 | C2-03 eration Start 950 0.01s | 0.20 — X A A A A
(SCrv Dec @ Start)
* Default factory setting is 0.0
Slip Compensation when A1-02=0 [V/F mode].
C3-01 |Gain 0.0~25| 0.1 1.0 |When A1-02=2 [Open Loop o B B B
(Slip Comp Gain) Vector] or 3 [Close loop
vector] default factory
* Default factory setting is
= Slip Compensation 2000ms when A1-02=0 [V/F
E C3-02 |Primary Delay Time |0~10000| 1ms | 200* |mode]. When A1-02=2 [Open X A A
O (Slip Comp Time) Loop Vector] default factory
g & setting is 200ms.
5} g Slip Compensation
L | C3-03 |Limit 0~250 1% 200 — X A A
§ (S'Iip Comp Limt')
o Slip Compensation
@ Selection during 0 : Disabled
£ C3-04 Regeneration 0.1 1 0 1. Enabled X A A
= (Slip Comp Regen)
2 0 : Magnetic flux is calculated
2 by output frequency after
ug_ Flux Calculation compensation. (Slip
C3-05 Method 0.1 1 0 IncIudeFj) ' . A
<410~ | H i Select) : 1 . Magnetic flux is calcu-
lated by output frequency
before compensation.
(Slip Excluded)
c Output Voltage
306 || imit Operation 0 : Disabled (Note 10)
<110~ | gelection 0.1 1 0 11 Enabled (Note 11) X Al A
(Output V limit)

speed.

Note 10 When this parameter is “0” slip compensation will be disabled when the motor is operating above its base speed. The motor voltage will not be reduced above base

Note 11 Open Loop Vector: When this parameter is set to “1” the motor voltage will be reduced slightly when the motor is operating above 90% base speed. Slip Compensa+

tion is enabled. Speed control accuracy is improved. This may prevent speed instabilities due to motor voltage saturation. This setting may improve speed regulation
however motor torque/amp will be reduced by up to 10% due to motor voltage reduction above base speed. Close loop vector: Torque linearity is improved.
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Change Parameter Access Level
Name (Digital . . during
.| Parameter ; Setting | Setting | Factory Remarks ; Vi | Open User
Function Operator Display) . : . . Operation p Close )
No. Range | Unit | Setting (Digital Operator Display) o Enabed| VI w/ Loop | Loop Setting
x: Disabled PG | Vector | Vector
Torque Compensa- 0.00~
C4-01 |tion Gain 2 50 0.01 1.00 — 0 B B B
(Torg Comp Gain) '
* When A1-02=2 [Open Loop
Torque Compensa- Vector] factory default setting is
C4-02 |[tion Time 0~10000| 1ms 20* |20 ms. When A1-02=1or 3 [V/ X A A A
5 (Torg Comp Time) F or VIF w/PG] factory default
= setting is 200 ms.
% Functions only when starting a
g Forward Torque motor. Torque reference and
§ C4-03 |Compensation 0.0~ 0.1% 0.0 motor flux can be ramped up < A
2 | <1110> [Value @ Start 200.0 ' ' quickly to improve speed
S (F TorgCmp @start) response during start. A set-
I ting of 0.0 disables this feature.
S Functions only when starting a
= (F;g\é]e;:;;irg:e motor. Torque reference and
L | C4-04 Value @ Start. 200.0~ 01% 0.0 mqtorﬂux'can be ramped up < A
<AM0> | o qoc 0.0 quickly to improve speed
(t torq mp @ response during start. A set-
start) ting of 0.0 disables this feature.
C4-05 Torque Compensa- When 0~4ms is set, it is oper-
) tion Time Constant | 0~200 | 1ms 10 | ated without filter. Functions X A
o <1119 | (TorqCmp Delay T) with C4-03 and C4-04.
E : When A1-02=1 [V/f w/PG] fac-
= ASR Proportional b
. 0.00~ tory default setting is .20.
O *
s c5-01 (f\éga;,”é | 30000 001 1 20.00% |\ynon A1-02=3 factory default | © ) )
5 ( ain 1) setting is 20.00.
When A1-02=1 [V/f w/PG] fac-
ASR Integral (1) o
) 0.000~ . |tory default setting is .200.
€502 |Timet 10,000 | 00018 | 0-500% fyypon A1:02=3 factory default | © B B
(ASR 1 Time 1) setting is 500
. When A1-02=1 [V/f w/PG] fac-
o | c503 APSFéP.r 0‘;"”'0”3' 0.00= | o | 00 | defalt setiingis .02 When| 5 5
= 03 |(P) Gain 2. 300.00 | U9 A1-02=3 factory default setting
2 (ASR P Gain 2) is 20.00.
o
@ When A1-02=1 [V/f w/PG] fac-
= ASR Integral (1) g
S ) 0.000~ . |tory default setting is .050.
c | C504 |Time2 10,000 | 00018 | 0-500% fyypen A1:02=3 factory default | © B B
= (ASR 1 Time 2) setting is .500.
& ASR Limit 0.0~ , _
C5-05 (ASR Limi) 20.0 0.1% 5.0 X A
ASR Primary Delay 0.000~
C5-06 |Time 0 500 0.001s | 0.004 — X A
(ASR Delay Time) '
ASR Switching 0.0~
C5-07 |Frequency 40'0 0 0.1Hz | 0.0 — X A
(ASR Gain SW Freq) '
s |ASR Integral Limit 5 0 _ A
C5-08 (ASR | Limi) 0~400 1 400% X
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(Carrier in tune)

5kHz. (185~300 kW: 2.5
kHz)

Change Parameter Access Level
Functi Parameter Name (Digitl Setting | Setting | Factory Remarks dunng V/f | Open User
unction No. Operator Range | Unit | Settin (Digital Operator Display) Operaon P Close Settin
' Display) ¢ g Uighalop Play) | o Enaled| VIf | W/ | Loop |Loop g
x: Disabled PG | Vector | Vector
> Carrier Frequency 0.4~
g; C6-01 |Upper Limit 15,0+ |0-1kHzZ| 15.0™ Iwhen control mode is vector X B B B B
2 (Carrier Freq Max) control (A1-02=2, 3), the setting
- Carrier Frequency 0.4~ range of C6-01 and C6-02 is
‘£ | C6-02 |Lower Limit (Car- 15 0 0.1kHz| 15.0* [2.0~15.0. X A A
S rier Freq Min) ' ** Setting range and factory
Q Carrier Frequency setting differ depending on
2| 5 | C6:03 |Proportional Gain | 00~99™ | 1 00** | inverter capacity. X A A
E 3 (Carrier Freq Gain)
CCJL = Hunting Prevention N
S| € | CT01 |Selection 01 | 1 1 ?[E)'::é’lff X A A
O |3 (Hunt Prev Select) '
o
jg: Hunting Prevention 0.00~
»5 | C7-02 |Gain 2 50 0.01 1.00 — X A A
5 (Hunt Prev Gain) '
Z
AFR Gain 0.00~
o C8-08 (AFR Gain) 10.00 0.01 1.00 — X A
S AFR Time Constant | , _ _
2 ; C8-09 (AFR Time) 0~2000 | 1ms 50 X A
S| 3 0: Carrier frequency is
o E Carrier 2 kHz.
SO Frequenc 1: Carrier frequency depends
32 | 830 quency N quency aep A A
CHIE- I Selection during 0~2 1 0 on C6-01. X
© 0 Auto-tuning 2. Carrier frequency is
L

161




micno

KE200 Inverter

Change Parameter Access Level
Name (Digital . . during
Function Pa:zeter Operator Display) iettlng Setting | Factory . Remarks Operation VIf | Open | Close | JUser
. ange | Unit | Setting (Digital Operator Display) o Enabled|  VIf w/ Loop | Loop Setting
x: Disabled PG | Vector | Vector
Frequency 5
D1-01 |Reference 1 0.0 0.01Hz | 0.00 — o Q Q Q Q
400.00
(Reference 1)
Frequency 5
D1-02 |Reference 2 0.0 0.01Hz | 0.00 — o Q Q Q Q
400.00
(Reference 2)
Frequency 5
D1-03 |Reference 3 0.0 0.01Hz | 0.00 — o Q Q Q Q
400.00
(Reference 3)
§ Frequency 0.00~
& | D1-04 |Reference 4 400,00 0.01Hz | 0.00 — o Q Q Q Q
< (Reference 4) :
o
3 Frequency 000~
& | D1-05 (Reference 5 400.00 0.01Hz | 0.00 — o B B B B
% (Reference 5) :
5 Frequency 0.00~
S | D1-06 |Reference 6 0.01Hz | 0.00 — o B B B B
S 400.00
o (Reference 6)
g Frequency 0.00~
o D1-07 |(Reference 7 400.00 0.01Hz | 0.00 — 0 B B B B
2 (Reference 7) ’
x Frequency 0.00~
= D1-08 | Reference 8 ' 0.01Hz | 0.00 — 0 B B B B
3 400.00
5 (Reference 8)
Jog Frequency 0.00~
D1-09 |Reference 0.01Hz | 6.00 — o Q Q Q Q
400.00
(Jog Reference)
4 Frequency Refer-
o £ D201 |ence UpperLimit 100~1100| 0.1% | 100.0 — X B B B B
S o (Ref Upper Limit)
S g Frequency Refer-
i & D202 |ence Lower Limit |0.0~1000 0.1% 0.0 — X B B B B
o (Ref Lower Limit)
8 | p3o1 |VumpFreauencyt oo 4000/ 0.1Hz | 0.0 _ X B | B | B | B
% (Jump Freq 1)
g | D302 [UMPFreauency2 oo 4000| 0.1Hz | 0.0 _ X B | B | B | B
e (Jump Freq 2)
E | p3.3 |JumpFrequency3 |06 4000| 0.1Hz | 0.0 — X B | B | B | B
2 (Jump Freq 3)
'g Jump Frequency
= | D3-04 |Width 0.0~20.0| 0.1Hz 1.0 — X B B B B
e (Jump Bandwidth)
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Change Parameter Access Level
Functi Parameter Name (Digital Setting | Setting | Factory Remarks dunng VIf | Open User
uncton No. Operator Range | Unit | Settin (Digital Operator Display) Operation P Close Settin
: Display) g g gtal Op P& 1o Enabled| VA | W/ | Loop | Loop g
x: Disabled PG | Vector | Vector
° 0: (Disabled)
e Frequency Refer- No hold frequency is memo-
S ence Hold Function rized.
& | D40 Jogiection 0.1 ! 0 1y (Enabled) X A A A A
3 (MOP Ref Memory) Hold frequency is memo-
S rized.
§ i +Speed Limits 5 0 « | "When 02-09=1 [USA], the unit
L | D402 (Trim Control Lvl) 0~100 1% 25 is 10%. <24> X A A A A
Torque Control )
D5.01 |Selection o1 | 1 0 T E?gfii %%r:trr‘:l)) X A
§ (Torg Control Sel) - (1o
(&)
3 Torque Reference
& | _ | D5-02 [Delay Time 0~1000 | 1ms 0 — X A
= % (Torque Ref Filter)
3|3 Speed Limit 1: (Analog Input) terminal 13,
© | S | D503 |Selection 1,2 | 1 1 14 X A
S (Speed Limit Sel) 2: (Program Setting)
8 Speed Limit -120 ~ 0
5 D3-04 (Speed Lmt Value) | +120 1% 0 - X A
g e |Speed Limit Bias . 0 _
2 | D5-05 (Speed Lmt Bias) 0~120 | 1% 10 X A
Speed/torque
D5-06 C'ontrol Switching 0~1000 | 1 ms 0 _ < A
Timer
(Ref Hold Time)
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KE200 Inverter

Change Parameter Access Level
Name (Digital . . during
. | Paameter . Setting | Setting | Factory Remarks . VIf | Open User
Functon No. Operator Display) Range | Unit | Setting (Digital Operator Display) 0?‘?;:2?: 4 Vi w/ Lgop (E(I)c())spe Setting
x: Disabled PG | Vector | Vector
Input Voltage 12555; (ﬁ%?e "When 02-09=1 [USA], the
E1-01 (Setting (Note 1V 13) valueis 1.15 times of Japanese X Q Q Q Q
(Input Voltage) 13) spec., which is 230/200
. 0: (Std Fan-Cooled)
E1-02 ?Ill\lloc:?c:rsseelleec(t;lt?:n) 0,1,2 | 1 0 |1: (Std Blower-Cooled) X Q Q Q Q
2: (Vector Motor) <1110>
VIf pattern selection
0: 50Hz
1: 60Hz Saturation
2: 50Hz Saturation
3:72Hz
4:50Hz Variable Torque 1
5: 50Hz Variable Torque 1
= VIf Pattern 6: 60Hz Variable Torque 1
L | E1-03 |Selection 00~0F 1 OF  |7:60Hz Variable Torque 2 X Q Q Q Q
k= a (VIF Selection) 8: 50Hz High Starting Torque 1
=5 9: 50Hz High Starting Torque 2
o = A: 60Hz High Starting Torque 1
3| s B: 60Hz High Starting Torque 2
[CRIE= C: 90Hz
5 D: 120Hz
- E: 180Hz
F: User-defined V/f pattern
*Factory setting differs depend-
Max. Output 40.0~40 60.0* |ing on the inverter capacity 02-
E1-04 |Frequency 0.0 | 0.1Hz | (Note |04. X Q Q Q Q
(Max Frequency) 13) |When 02-09=2 [EUR], the
value is 50.0Hz.
*Factory setting differs depend-
0.0~ 2000 ing on the inverter capacity (02-
Max. Voltage 25.0 (Note 04).
E1-05 (Ma>.< Voltage) (Note | 0.1V 13)" X Q Q Q Q
13) When 02-09=1 (USA), the
valueis 1.15 times of Japanese
spec., which is 230/200
Note 13: This value is for the 200V class. For 400V class, the value is twice that of 200V class.
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KE200 Inverter

Change Parameter Access Level
.| Parameter Name (Digita Setting | Setting | Factory Remarks dunng VIf | Open User
Function No. Operator Range | Unit | Setting (Digital Operator Display) Operation P Close Setting
' Display) o Enabled| VA | W/ | Loop | Loop
x: Disabled PG | Vector | Vector
*Factory setting differs depend-
Max. Voltage 0.0~ 60.0* |ing on the inverter capacity (02-
E1-06 |Frequency 40'0 0 0.1Hz | (Note |04). X Q Q Q Q
(Base Frequency) ' 13) | When 02-09=2 (EUR.), the
value is 50.0Hz.
*Factory setting differs depend-
ing on the inverter capacity (02-
. 3.0% | 04).
Mid. Output
0.0~ (Note | When 02-09=2 (EUR.), A1-
E1-07 (F“;l?gll‘:fgcﬁenc g | 4000 04Hz | 43y 02=0, and E1-03=0F, the value |  * Q | a A F
quency is 5/6 times that of Japan
spec.[for a V/F pattern with a
50Hz base frequency]
*Factory setting differs depend-
Mid. Output 25%0;) 1.0 I(;]f) on the inverter capacity (02-
E1-08 (Fl\;ﬁg‘\‘/irl‘t‘;y Z‘:t)age Note | 01V (?'af’)tf When 02-09=1 (USA), the X Q Q A F
g 13) valueis 1.15 times of Japanese
spec., which is 230/200 .
5|5 *Factory setting differs depend-
2 Min. Output ) ing on the inverter capacity (02-
= e E1-09 | Frequency 0.0~ 0.1Hz 0.5" 04). X Q Q Q A
3|2 (Min Frequency) 400.0 ’ (Note |When 02-09=2 (EUR.), A1-
58 quency 13) | 0220, and E1-03=OF, the value
is 5~6 times of Japan.
*Factory setting differs depend-
Min. Output 205.g~0 20 gkq) on the inverter capacity (02-
E1-10 (Fl\;?r?l\J/iTtCay Z)‘"tage Note | 01V (1N3‘;t*e When 02-09=1 (USA), the x Q | a A F
g 13) valueis 1.15 times of Japanese
spec., which is 230/200.
Mid. Output Fre- 0.0~
E1-11 |quency 2 40'0 0 0.1Hz | 0.0 — X A A A A
(Mid Frequency B) '
0.0~
Mid. Output Fre- 255.0 *When 02-09=1 (USA), the
E1-12 [quency Voltage 2 (Note | 0.1V 0.0 |valueis 1.15times of Japanese X A A A A
(Mid Voltage B) 13) spec., which is 230/200.
0.0~ 200.0
“When 02-09=1 (USA), the
E1-13 (BBa:seeV\%tI?See) fgitg 0.1V (TS;e value is 1.15 times of Japanese X A A Q Q
g ) 2} | spec., which is 2301200,
Note 13: This value is for the 200V class. For 400V class, the value is twice that of 200V class.
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Change Parameter Access Level
Name (Digital . . during
. | Paameter . Setting | Setting | Factory Remarks . VIf | Open User
Functon No. Operator Display) Range | Unit | Setting (Digital Operator Display) o?‘I)Eer::tl])(I):d Vi w/ Lgop (E(I)c())spe Setting
x: Disabled PG | Vector | Vector
Motor Rated
E2:00 (Motor Rated ) o o o X
Motor Rated 04~
E2-01 (Current 15600 0.1A* | 1.9 X Q Q Q Q
(Motor Rated FLA) '
E2-02 ?I"\A"(t)?;fg’;f:dsé'l‘;p) 26085 0.01Hz | 2.90* |* When inverter capacity is X Al A a | a
Motor Nodoad i 7.5 kW or less, min. setting
E203 |Current 1%885 0.01A" | q20 | Unitbecomes 0.01 A X Al A a | a
(No-Load Current) ** Factory setting differs
Number of Motor depending on inverter
E2-04 (Poles 2~48 | 1pole 4 capacity (02-04). X Q - Q
(Number of Poles)
Motor Line-to-line
o | E2-05 [Resistance 250888 0'8\? ! 9.842* X A A A A
e (Term Resistance) '
2|5 Motor Leak 0.0~
=2 | E206 |Inductance 00 | O01% | 1827 X A A
2| D (Leak Inductance) '
5 5 Motor Iron-core
= Saturation Coeffi- 0.00~
| E2-07 |cient1 0'50 0.01 0.50 — X A A
(Saturation Comp '
1)
Motor Iron-core
Saturation Coeffi- 0.00~
E2-08 (cient?2 0'75 0.01 0.75 — X A A
(Saturation Comp '
2)
Motor Mechanical 0.0~
E2-09 |Loss 1'00 0.1% 0.0 — X A
(Mechanical Loss) '
Motor Iron Loss of
Torque Compensa- 0~ Access level is changed from
E210 Vion (Tcomplron | 65535 | V| M [Fi0A <ri0s X AL A
Loss)
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Change Parameter Access Level
.| Parameter Name (Digita Setting | Setting | Factory Remarks dunng VIf | Open User
Function No. Operator Range | Unit | Settin (Digital Operator Display) Operation P Close Settin
: Display) g g gtal Op P& 1o Enabled| VA | W/ | Loop | Loop g
x: Disabled PG | Vector | Vector
2
2
g Motor 2 Control (1) %E \(/:v?;(golpdbk)
& | E3-01 [Method Selection 0~3 1 2 : X A A A A
2: (Open Loop Vector)
e (Control Method)
w 3: (Close loop vector)
s
i
Motor 2 Max. Out- 40.0~ A A A A
E4-01 |put Frequency 40'0 0 0.1Hz | 60.0 — X (Note | (Note | (Note | (Note
(Max Frequency) ’ 14) 14) 14) 14)
Motor 2 Max. "o 200.0 Al A A | A
E4-02 | Voltage (Noie 0.1V | (Note — X (Note | (Note | (Note | (Note
5 (Max Voltage) 13) 13) 14) 14) 14) 14)
o
= Motor 2 Max. 0.0~ A A A A
s « | E4-03 |Voltage Frequency 40'0 0 0.1Hz | 60.0 — X (Note | (Note | (Note | (Note
8| ¢ (Base Frequency) ' 14) | 14) | 14) | 14)
< % Motor 2 Mid. 0.00~ * Factory setting differs A A A F
8- | E4-04 |Output Frequency 1 460 0 0.1Hz | 3.0* |depending on the control X (Note | (Note | (Note | (Note
= (Mid Frequency) ' method [E3-01] 14) 14) 14) 14)
<t .
ugJ gotor t2 F'Y“d. 0 205'g~0 11.0 | * Factory setting differs A A A F
S | E4-05 V:Itgge 1eque oy (Nofe 0.1V | (Note |depending on the control X (Note | (Note | (Note | (Note
Z (Mid Voltage) 13) 13)* | method [E3-01] 14) 14) 14) 14)
Motor 2 Min. 0.0~ * Factory setting differs A A A A
E4-06 |Output Frequency 40'0 0 0.1Hz | 0.5* |depending on the control X (Note | (Note | (Note | (Note
( Min Frequency) ' method [E3-01] 14) 14) 14) 14)
MSIOL?F“:':LJ ooy | 00 20+ " Factory setting diffrs A A A F
E4-07 vO|t2 . auency | 2550 | 0.1v Note13) 2€pending on the control x | (Note | (Note | (Note | (Note
rag (Note method [E3-01] 14) 14) 14) 14)
(Min Voltage) 13)

Note 13: This value is for the 200V class. For 400V class, the value is twice that of 200V class.
Note 14: Control mode is determined by E3-01.
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Change Parameter Access Level
Name (Digital . . during
Function Pa:zeter Operator Display) iettmg SEttl'Tg I;aﬁp y Diital g ematrksD' | Operation VIf | Open | Close SUtstgr
. ange ni etting (Digital Operator Display) o Enabled|  V/f w/ Loop | Loop etting
x: Disabled PG | Vector | Vector
Motor 2 Rated 0.00~ A A A A
E5-01 (Current 15'00 0 0.1A* | 1.9¢ X (Note | (Note | (Note | (Note
(Motor Rated FLA) ' 14) 14) 14) 14)
. A A A A
E5-02 ?,"\A"é?;rszzgdsﬁ“‘; 26080 0.01Hz | 2.90% x | (Note | (Note | (Note | (Note
o P ' 14) | 14) | 14) | 14)
S Motor 2 No-load - Y A A A A
5 | & | E5-03 |Current 10588 o | 0.01A% | 120" ISet]E|r7195ukr\1/|\tl |sr(:.01Afor mod- X (Note | (Note | (Note | (Note
S s (No-Load Current) ' Els o .o KW or less. 14) | 14) | 14) | 14)
o
w = Motor 2 Number of . P - A - A
a Fact i ff
S5 | E504 |poles 248 | 1pole | 4 dep:ncdi"r:é o iange?tlerec:zpa gy X | (Nole | (Note | (Note | (Note
e Motor 2 Line-to-line .
S ; A A A A
L Resistor 0.000~ | 0.001 "
E5-05 (Motor 2 term 65000  w |84 X (l\:zt)e (l;lz;e (l;lz;e (TZ;e
Ohms)
Motor 2 Leak Induc- 0.0~ A - A A
E5-06 |tance 3'0 0 0.1% | 18.2* X (Note | (Note | (Note | (Note
(Motor 2 Leak) ' 14) 41) 14) 14)
Note 13: This value is for the 200V class. For 400V class, the value is twice that of 200V class.
Note 14: Control mode is determined by E3-01.
. PG Constant 0~ + |*When 02-09=1 (USA), 2
FI-01 1 oG puisesiRev) | 60000 | ' | %9 |(EUR) factory setting is 1024 | Q Q
Operation Selec- 0: (Ramp to Stop)
tion at PG Open - 1: (Coast to Stop)
F1-02 Circuit 0~3 ! ! 2. (Fast-Stop) X B B
(PG Fdbk Loss Sel) 3: (Alarm Only)
Operation Selec- 0: (Ramp to Stop)
tion at Overspeed - 1: (Coast to Stop)
F1-03 (PG Overspeed 0-3 ! LEP (Fast-Stop) X B B
o Sel) 3: (Alarm Only)
z Operation Selec- (1) Eggg‘s‘: ttg gtgp;
2| S | F104 [tonatDeviaion | 03 | 1 3 P X B B
S |2 - 2: (Fast-Stop)
=15 (PG Deviation Sel) :
S|2 3: (Alarm Only)
wid 0: Counter-clockwise
3| . PG Rotation (Fwd =C.C.W.)
S| S F1-05 (PG Rotation Sel) 0.1 ! 0 Clockwise X B B
= (Fwd = C.W.)
L
PG Division Rate . .
F1-06 |PG --Pulse monitor | 1~132 | 1 1 E:flfgt(')f; d"glé_"g’;geg fgzté"' o X B B
(PG Output Ratio) '
Integral Value
during Accel/decel 0: (Disabled)
FI-07 | e ablefdisable 0.1 | 1 0 14 (Enabled) x B
(PG Ramp PI/I Sel)
Overspeed
F1-08 [Detection Level 0~120 1% 115 — X A A
(PG Overspd Level)

* When access level is BASIC (A1-03), constant is not displayed unless the option is connected.
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Change Parameter Access Level
Function Parameter Nageeﬁgtlg:tal Setting | Setting | Factory Remarks O?)Z?Qt%n VIf | Open |Close | User
unctio No. D?splay) Range | Unit | Setting (Digital Operator Display) o Enabled | V/f w/ Loop | Loop Setting
x: Disabled PG | Vector | Vector
Overspeed *When A1-02=1 [V/f w/PG] fac-
Det t? n Dela tory setting is 1.0. When A1-
F1-09 Tifneec onLeRY  100~20| 04s | 00* |023]Closeloop vector] X A A
t- ting is 0.0.
(PG Overspd Time) factory set- ting is 0.0
Excessive Speed
F1-10 Deviation Detection 0~50 1% 10 _ X A A
o Level
2 (PG Deviate Level)
L Excessive Speed
2 Deviation detection | 0.0~
=1 - — A
g | F1-11 Delay Time 10.0 0.1s 0.5 X A
g (PG Deviate Time)
", | Number of PG Gear
S| S Teeth 1
BB - ~ — A
5 2| P2 \pg 4 GearTeetn 071000 T O X
s ™ 1)
g Number of PG Gear
Teeth 2
F1-13 (PG # Gear Teeth 0~1000 1 0 — X A
2)
PGO Detection
F1-14 |Time 0~10.0 | 0.1s 2.0 — X A A
(PGO Detect Time)
3
w
<
N Al-14B Card Input ia o
< | F2:01 [Selection 01 | 1 0 (1); gcchhxgg'ifif#f” X A A | A | A
e (Al-14 Input Sel) '
=]
Z

* When access level is BASIC (A1-03), constant is not displayed unless the option is connected.
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Function

Parameter

Name (Digital
Operator Display)

Setting
Range

Setting
Unit

Factory
Setting

Remarks
(Digital Operator Display)

Change
during
Operation
o: Enabled
x: Disabled

Parameter Access Level

Vif

VI
w/
PG

Open
Loop
Vector

Close
Loop
Vector

User
Setting

Function F3 DI-08, 16 Setup

F3-01

Digital Input
Selection
(DI Input)

0~7

(BCD 1%)

(BCD 0.1%)

(BCD 0.01%)

(BCD 1Hz)

(BCD 0.1Hz)

(BCD 0.01Hz)

BCD Special setting 5 digit
input, Binary 255/100%
(BCD (5DG) 0.01Hz)

7: (Binary)*

*Set value is displayed as

decimal.

0:
1:
2:
3
4:
5:
6:

Group F Options *

Function F4 AO-08. 12

F4-01

Channel 1 Monitor
Selection
(AO Ch1 Select)

1~38

Analog Output option Channel 1

1: Frequency reference

2: Output frequency

3: Inverter output current

5: Motor speed

6: Output voltage

7: DC bus voltage

8: Output power

9: Torque reference (internal)

15: External terminal 13 input
voltage

16: External terminal 14 input
voltage

17: External terminal 16 input
voltage

18: Motor secondary current (Iq)

19: Motor excitation current (Id)

20: Primary frequency after SFS

21: Speed controller ASR input

22: Speed controller ASR output

23: Speed deviation

24: PID feedback

26: Voltage reference (Vq out-
put)

27: Voltage reference (Vd out

put)
32: ACR (q) Output
33: ACR (d) Output
36: PID Input <1110>
37: PID Output <1110>
38: PID Reference <1110>

F4-02

Channel 1 Gain
(AO Ch1 Gain)

0.00~
2.50

0.01

1.00

F4-03

Channel 2 Monitor
Selection
(AO Ch2 Select)

1~38

Analog Output option Channel 2
selection
(same as F4-01)

F4-04

Channel 2 Gain
(AO Ch2 Gain)

0.00~
2.50

0.01

0.50

F4-05
<1110>

CH1 Output Bias
(AO Ch1 Bias)

-10.0
~10.0

0,1

0.0

F4-06
<1110>

CH2 Output Bias

-10.0
~10.0

0,1

0.0

* When access level is BASIC (A1-03), constant is not displayed unless the option is connected.
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Change Parameter Access Level
Name (Digital . . during
Funcion No. Operator ?{Zt:ng Sﬁtﬁ'ﬂg Zae:ttﬁry (Digital CF; eenr]:trcl:rs Display) | Operalion VI | Open | Close sgtsnenr
' Display) ¢ 9 Flgatp Play) 1 o Enabled | VIf F\/)Vé Loop | Loop g
x: Disabled ector | Vector
= Channel 1 Output
& | F5-01 |Selection 00~37 | 1 0 — X A A A A
o (DO-02 Ch1 Select)
o
(]
o Channel 2 Output 00~37
' | F5-02 [Selection 1 1 —~ X Al A A A
S <26>
= (DO-02 Ch2 Select)
i
© 5 Output Mode y
S F601 [Selection 01 | 1 0 ?; Eglc:a'r”dgﬁ”fjg X Al A A A
= (DO-08 Selection) - (Binary Dulp
el
~ S 0: (1 X Output Freq)
L & Frequency Multiple 1: (6 X Output Freq)
S w F7-01 |Selection 0~4 1 1 2: (10 X Output Freq) X A A A A
S (PO-36F Selection) 3: (12 X Output Freq)
=9 4: (36 X Output Freq)
o SI-F/G )
ﬁ-:i a Communication (1): E(Fézg]s‘: ttg gttgp))
8 g F8-01 [Error Detection 0~3 1 1 2: (Fast - Sto )p X A A A A
= W Operation Selection 3: (Alarm Onl‘;/)
| I E— .
2\ o (E-15 Det Sel)
o
=4 . 0: When 1is shown, EFO
o Option  External ’
- F9-01 |Fault Selecton | 0,1 1 o, ‘xﬁz;sé'l";'::m oE‘fg) X A | A A A
(% (EFO Selection) occurs. (Normally Closed)
Option External
! Fault Detection 0: (Always Detected)
F9-02 Selection 0.1 ! 0 1: (Only During Run) X A A A A
m (EFO Detection)
? Option External 0: (Ramp to Stop)
! Fault Detection 1: (Coast to Stop)
D o~
o | F03 Operation Selection 0-3 ! LIPS (Fast - Stop) X A A A A
s (EFO Fault Action) 3: (Alarm Only)
& Trace Sampling 0
© .
> F9-04 ([Time ' 60000 1 0 — X A A A A
g (Trace Sample Tim)
P Torque Reference/
s Torque Limit Selec-
= tion through DP- 0: (Disabled)
E FO-05 1 RAM communica- 0.1 ! LEPY (Enabled) X A
tion (Torq Ref / Lmt
Sel)
DP-RAM Communi- )
cation Error Detec- (1): Egi:‘s‘: ttg gttgp))
F9-06 tion Operation 03 | 1 (I P X Al A A A
' 2: (Fast - Stop)
Selection 3: (Alarm Only)
(BUS Fault Sel) : y
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Change Parameter Access Level

. . during
Setting | Setting | Factory Remarks Operation VIf | Open | Close | USer

Range | Unit | Setting (Digital Operator Display) o Enabled|  VIf w/ Loop | Loop Setting
x: Disabled PG | Vector | Vector

Name (Digital
Function Parameter Operator Display)

Multi-function input (terminal 3)
0: 3-Wire Control

1: Local/Remote Selection

2: Option/Inverter Selection

3: Multi-Step Reference 1

4: Multi-Step Reference 2

5: Multi-Step Reference 3

6: Jog Frequency Reference
7: Multi-Accel/Decel 1

8: External Baseblock N.O.

9: External Baseblock N.C.

A: Accel/Decel Ramp Hold

B: OH2 Alarm Signal

C: Terminal 16 Enable

D: VIF Mode Select

E: ASR Integral Reset

F: Terminal Not Used

10: MOP Increase

11: MOP Decrease

12: Forward Jog

13: Reverse Jog

14: Fault Reset

) 15: Fast-Stop N.O.

Terminal 3 16: Motor 2 Select

H1-01 |Selection 00~77 1 24 17: Fast Stop N.C. input X B B B B
(Terminal 3 Sel) <1110

18: Timer Function

19: PID Disable

1A: Multi-Accel/Decel 2

1B: Program Lockout

1C: Trim Control Increase

1D: Trim Control Decrease

1E: Ref Sample Hold

1F: Terminal 13/14 Switch

24: External Fault

30: PID Integral Reset

31: PID Control Integral Hold
<1110>

60: DC Injection Activate

61: Speed Search 1

62: Speed Search 2

63: Energy Save Mode

64: Speed Search 3

65: KEB Ridethrough N.C.

66: KEB Ridethrough N.O

71: Speed/Torque Control
Change

72: Zero Servo Command

77: ASR Gain Switch

Terminal 4 Multi-function input (terminal 4)
H1-02 |Selection 00~77 1 14 |(same as H1-01) X B B B B
(Terminal 4 Sel)
Terminal 5 3(0) |Multi-function input (terminal 5)
H1-03 |Selection 00~77 1 (Note |(same as H1-01) X B B B B
(Terminal 5 Sel) 15)

Terminal Function
Function H1 Digital Inputs
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Change Parameter Access Level
.| Parameter Name (Digital Setting | Setting | Factory Remarks dunng VIf | Open User
Function No. Operator Ran Unit | Settin (Digital Operator Display) Operation p Close Settin
' Display) ange eing gral Dperalor IISPAY) | o Enabled | VIf | w/ | Loop |Loop [N
x: Disabled PG | Vector | Vector
Terminal 6 4(3)
H1-04 |[Selection 00~77 1 (Note — X B B B B
(Terminal 6 Sel) 15)
Terminal 7 6(4)
H1-05 |Selection 00~77 1 (Note — X B B B B
(Terminal 7 Sel) 15)
Terminal 8 8(6)
H1-06 |[Selection 00~77 1 (Note — X B B B B
(Terminal 8 Sel) 15)
Note 15: Factory settings in the parentheses are values obtained at 3-wire initialization.
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Change Parameter Access Level
Name (Digital . . during
Function Pa:zeter Operator Display) iettmg SleJttl'rt1g Fsaﬁp y Didital g ematr kSD. | Operation VIf | Open | Close SUtstgr
. ange ni etting (Digital Operator Display) o Enabed| VI w/ Loop | Loop etting
x: Disabled PG | Vector | Vector
Multi-function Input Multi-function output 1 (terminal
2 | H201 g‘jg"”a' 00~37 | 1 o |% terminal 10) X B | B | B | B
2 (Terminal 9 Sel) (same as F5-01)
=) Multi-function Input Multi-function output 2 (terminal
2 H2-02 ([Terminal 25 00~37 1 1 25, terminal 27) X B B B B
T (Terminal 25 Sel) (same as F5-01)
s Multi-function Input Multi-function output 3 (terminal
u%_ H2-03 |Terminal 26 00~37 1 2 |26, terminal 27) X B B B B
(Terminal 26 Sel) (same as F5-01)
Signal Level Selec- 0.
H3-01 [tion Terminal 13 0,1 1 0 (1): 29101031[8%)%) X B B B B
(Term 13 Signal) '
Frequency reference gain of Al-
0.0~ 0 14U, Al-14B (3ch addition
H3-02 | Torminal 13 Gain) | 10000 | %1% | 1900 liooiy DI08, and D16 is com- | ° B | B | B | B
mon.
-100.0 Frequency reference gain of Al-
’ 14U, Al-14B (3ch addition
| ~ 0,
H303 1 (Terminal 13 Bias) | |, 000 0% | 0.0 liout), D08, and DI-16 s com-|  © B | B | B | B
5 : mon.
€ Terminal 16 Signal )
2 o | H3-04 |Level Selection 0,1 1 0 (1): 291'01 0+Y(?\%C) X B B B B
El (Term 16 Signal) '
= Multi-function analog input selec-
= tion (terminal 16)
< 0: Auxiliary Reference
£ 1: Frequency Gain
s 2: Frequency Bias
2 4:Voltage Bias
5 5: Accel/Decel Change
- 6: DC Brake Current
7: Overtorque Level
Terminal 16 Multi- 8: Stall Prevention Level
i 9: Reference Lower Limit
H3-05 Iﬁnﬁttlon Analog 0~1F 1 0 A: Jump Frequency X B B B B
. B: PID Feedback
(Terminal 16 Sel) C: PID Setpoint
D: Frequency Bias 2
10: Forward Torque Limit
11: Reverse Torque Limit
12: Regenerative Torque Limit
13: Torque reference
14: Torque Compensation
15: Forward/Reverse Torque Limit
1F: Not Used
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Change Parameter Access Level
Function | Farameter Name (Digia Setting | Setting | Factory Remarks durng V/f | Open User
uncton No. Operator Range | Unit | Settin (Digital Operator Display) Operaton P Close Settin
' Display) ¢ g) Uighalop Pl&y) | Enadied| VI | W/ | Loop | Loop g
x: Disabled PG | Vector | Vector
0.0~ 0 .
H3-08 | rerminal 16 Gain) | 1000.0 | 1% | 1000 ° B B B B
H3-07 1000 1949 | 00 _ 0 B | B | B | B
(Terminal 16 Bias) |~+100.0| '
gggg{ilc;r?\%rminal 0:(0-10VDC)
H3-08 0,1,2 1 2 |1:(-10 +10VDC) X A A A A
4 2: (4-20mA)
(Term 14 Signal) '
£ Multi-function The function choices for terminal
== Analog Input 14 are the same as the choices
E| o | H309 Terminal 14 1~1F 1 1F | for terminal 16 [ see H3-05}, X A A A A
S | = ermina except that [setiing 0] “Auxiliary
3 (Terminal 14 Sel) Reference” is not available.
Terminal 14 Gain 0.0~ 0
H340 | Terminal 14 Gain) | 10000 | 1% | 1000 - 0 AL A A A
. . -100.0
H3-11 (T%:T']?:;|1f48é?:s) ~ 1 04% | 00 — 0 Al A A | A
+100.0
Analog Input Filter 0.00~
H3-12 |Time Constant 2 00 0.01s | 0.00 — X A A A A
(Filter Avg Time) '
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Change Parameter Access Level
Name (Digital . . during
. | Paameter . Setting | Setting | Factory Remarks . VIf | Open User
Functon No. Operator Display) Range | Unit | Setting (Digital Operator Display) 09‘?;:2?: 4 Vi w/ Lgop (E(I)c())spe Setting
x: Disabled PG | Vector | Vector
Analog output selection (terminal
21 (same as F4-01)
1: Frequency reference
2: Output frequency
3: Inverter output current
5: Motor speed
6: Output voltage
7: DC bus voltage
8: Output power
9: Torque reference (internal)
15: External terminal 13 input
voltage
16: External terminal 14 input
voltage
Monitor Selection 17: I%tlte;rézl terminal 16 input
H4-01 |Terminal 21 1~38 1 2 18: Motor secondary current (Iq) X B B B B
(Terminal 21 Sel) 19: Motor excitation current (Id)
20: Primary frequency after SFS
21: Speed controller ASR input
22: Speed controller ASR output
23: Speed deviation
» 24: PID feedback
5|3 26: Voltage reference (Vq out-
g5 put)
= 27: Voltage reference (Vd out-
= | S put)
E © 31: Not Used
5|l 32: ACR (q) Output
ClT 33: ACR (d) Output
o |6 36: PID Input <1110>
3| ¢ 37: PID Output <1110>
O | D 38: PID Reference <1110>
Terminal 21 Output 0.00~
H4-02 (Gain 2'50 0.01 1.00 — o B B B B
(Terminal 21 Gain) '
Terminal 210utput 100~
H4-03 |Bias +1d 0 0.0% 0.0 — o B B B B
(Terminal 21 Bias) '
Terminal 23 Analog output selection (terminal
H4-04 |Monitor 1~38 1 3 |23)(same as H4-01) X B B B B
(Terminal 23 Sel)
Terminal 23 Output 0.00~
H4-05 [Gain 2'50 0.01 0.50 — o B B B B
(Terminal 23 Gain) ’
Terminal 23 Output | 44 .
H4-06 |Bias +1d 0 0.1% 0.0 — o B B B B
(Terminal 23 Bias) ’
Analog Output 0.+
H4-07 |Signal Selection 0,1 1 0 (1): 2010\/10)1/53'))(:) X B B B B
(AO Level Select) '
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Change Parameter Access Level
Functi Parameter Name (Digita Setting | Setting | Factory Remarks dunng Vi | O User
unction Operator . : . . Operation pen | Close .
No. Display) Range | Unit | Setting (Digital Operator Display) o Enabled | V/f w/ Loop | Loop Setting
x: Disabled PG | Vector | Vector
= Station Address
% H5-01 (Serial Comm Adp) 0~20 1 1F — X A A A A
E 0 : (1200 Baud)
E Communication 1 : (2400 Baud)
_ | 8 | H5-02 |Speed Selection 0~4 0 3 |2 : (4800 Baud) X A A A A
% K3 (Serial Baud Rate) 3 : (9600 Baud)
== 4 - (19200 Baud) <1110
© g Communication 0 : (No Parity)
£ S | H5-03 |Parity Selection 0,1,2 1 0 |1 : (Even Parity) X A A A A
8| B (Serial Com Sel) 2 : (Odd Parity)
T § Stopping Method 0: (Ramp to Stop)
3= After Communica- - 1: (Coast to Stop)
S| g | M4 lyon Eror 0~3 ! 5y (Fast - Stop) X A A A A
E (Serial Fault Sel) 3: (Alarm Only)
__§ Timeover Detection 0 : (Disabled)
g | HS08 |gerial Fit Dot 01 | 1 T 11 . (Enabled) X Al A A A
L
< Motor Protection A
8 | L1-01 |Selection 0,1 1 1 (1); ng:;'fg)sm ) X B B B B
g (MOL Fault Select) ' P
Sls When 02-09=1 [American
8|2 . Spec] the setting range is
5= Motor Protection .
€15 | 1102 |TimeConstant | 130 g qmin | g |O1~20min. The factory default | B | B | B | B
S ) min. setting then becomes 8 min.
5 (MOL Time Const) 8 min. | L
o min. is the operation time
© from a cold start.
0 : (Disabled)
Momentary Power : .
L2-01 |Loss Detection 01,2 | 1 o |1 Powerlossride through X B B B B
(PwrL Selection) (Pwrl RldeThrg 9
2 : (CPU Power Active)
Momentary Power ** Factory setting differs
< | L2-02 |(Loss Ride Through | 0.0~2.0 | 0.1s | 0.7** |depending on inverter capacity X B B B B
e (PwrL Ridethru t) (02-04).
= * Factory setting differs
3 Min. Baseblock depending on inverter capacity.
| % | L2-03 |Time 0.1~50 | 01s | 0.5 X B B B B
2 8 (PwrL Baseblock t) Lower limit of setting range is
2 5 changed from 0 to 0.1. <1110>
& E Voltage Recovery * Factory setting differs
o~ | L2-04 (Time 0.0~5.0 | 0.1s 0.3* |depending on inverter capacity X A A A A
s (PwrL V/F Ramp t) (02-04).
=
> Undervoltage 150~ *Voltage Class
L2-05 |Detection Level 210 i\ 190" | 200V class=190V Detlevel X A A A A
(PUV Det Level) 400V class=190V x 2= 380V level
KEB Deceleration 0.0~
L2-06 |(Rate 10'0 0 0.1% 0.0 — X A A A A
(KEB Frequency) ’
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Change Parameter Access Level
Name (Digital . . during
Function Pa:zeter Operator Display) iettmg Setting FSactp y Digita g emarksD' | Operation VIf | Open | Close SUsgr
. ange | Unit etting (Digital Operator Display) o Enabled|  V/f w/ Loop | Loop etting
x: Disabled PG | Vector | Vector
Stall Prevention 0: (Disabled)
L3-01 |During Acceleration | 0, 1,2 1 1 1: (General Purpose) X B B B
(StallP Accel Sel) 2: (Intelligent)
Stall Prevention
L3-02 | 2V DUINGACCER | o 550 | 4%, | 150 - X B B | B
eration
(StallP Accel Lvl)
Stall Prevention
L33 |-mitDuingAccel o q00 | 49, | 50 - x | A A A
eration
(StallP CHP Lvl)
0: (Disabled)
1: (General Purpose)
- 2: (Intelligent)
'% <1110> can use setting 2 for
LE Stall Prevention 2”1 8;2301' ?gdes
S | L3-04 [During Deceleration [0,1,2,3| 1 1 o VU X B B B B
c| 5 (StallP Decl Sel) 3: With braking resistor
5|3 (Stall prev w/R)
2l When in Vector w/PG A1-
i = 02=3 setting 3 cannot be set
< with braking resistor and
5 with stall prevention.
IE Stall Prevention .
5 . ) 0: (Disabled)
“ | L3405 gifﬁf:;” auing | g4 9 | 1 |1: (Decel Time 1) C1-02 X B | B
(StallP Run Sel) 2: (Decel Time 2) C1-04
Stall Prevention
L3-06 ;eve'.d”””g 30~200 | 1% | 160 — X B | B
unning
(StallP Run Level)
Stall Prevention 0.10~
L3-07 |Function P Gain 2 00 0.01 1.00 — X F F
(StallP Gain) '
Stall Prevention
La.0g |Functionintegral |40 o5y | 1ms | 100 — X F F
Time
(StallP Intg Time)
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Change Parameter Access Level
Name (Digital . . during
Function Par:zeter Operator Sthrt]lng SEttl'r;g I;act:ttp i Diaital g ematrksD' | Operation VIt | Open | Close SUtstgr
. Display) ge ni etting (Digital Operator Display) o Enabled | V/f w/ Loop | Loop etting
x: Disabled PG | Vector | Vector
Frequency 0.0~
L4-01 (DSetection Level | 40'0 0 0.1Hz 0.0 — X B B B B
pd Agree Level '
é Frequency 0.0~
2 | L4-02 |Detection Width 26 0 0.1Hz | 2.0 — X B B B B
° (Spd Agree Width) '
2 Frequency .
,&2_3 L4-03 |Detection Level £ _fz(t)(())doo 0.1Hz | 0.0 — X A A A A
& (Spd Agree Lvl ) '
E Frequency 0.0~
X L4-04 |Detection Width + 26 0 0.1Hz | 2.0 — X A A A A
S (Spd Agree Wdth +) :
L
Frequency Loss - (Stop)
L4-05 |Detection Selection | 0,1 1 0 : 0 X A A A A
(Ref Loss Sel) . (Run@ 80% PrevRef)
s Number of Auto
R | L5-01 |Restart Attempts 0~10 1 0 — X B B B B
g (Num of Restarts)
i
s |9 Auto Restart )
S| g | L5-02 |Operation Selection | 0,1 1 o | ((gf;g;emve) X B B B B
s|g (Restart Sel)
L
0: (Disabled)
. (@SpdAgree - Alm)
Detected during speed
agree only. Operation con-
tinues after detection and
S OL3 flashes on display.
B : (At RUN - Alarm)
a Overtorque detection during
g SZtee;:;(:i?nue running. Operation contin-
g L6-01 Selection 1 0~4 1 0 ues after detection and OL3 X B B B B
< (Torq Det 1 Sel) flashes on the display.
s . (@SpdAgree - FIt)
B Detected during the speed
iZ agree only. Inverter trips on
OL3, output is shut OFF.
: (At RUN - Fault)
Detected during running,
and the inverter trips on
OL3. Output is shut OFF.
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(Torg Lmt Rev Rgn)

Change Parameter Access Level
Name (Digital . . during
Function Pa:zeter Operator Display) iettlng SleJttl'rt1g Fsaﬁp Y Didital g ematr kSD. | Operation VIf | Open | Close SUtstgr
. ange ni etting |  (Digital Operator Display) o Enabied| VA w/ Loop | Loop etting
x: Disabled PG | Vector | Vector
Overtorque
L6-02 |Detection Level 1 0~300 1% 150 — X B B B B
(Torq Det 1 Lvl)
Overtorque 0.0~
L6-03 [Detection Time 1 1'0 0 0.1s 0.1 — X B B B B
(Torq Det 1 Time ) '
: (Disabled)
: (@SpdAgree - Alm)
Detected during speed
agree only. Operation con-
tinues after detection and
5 OL4 flashes on display.
S : (At RUN - Alarm)
Z Overtorque detection during
(]
o SZteer:;(t)i?nue running. Operation contin-
S | L6-04 . 0~4 1 0 ues after detection and OL4 X A A A A
= Selection 2 flash the disol
] (Torq Det 2 Sel) asnes on the dispiay.
= . (@SpdAgree - Flt)
8 Detected during the speed
iZ agree only. Inverter trips on
s OL4, output is shut OFF.
S : (At RUN - Fault)
S Detected during running,
~ and the inverter trips on
OL4. Output is shut OFF.
Overtorque
L6-05 |Detection Level 2 0~300 1% 150 — X A A A A
(Torq Det 2 Lvl)
Overtorque 0.0~
L6-06 [Detection Time 2 1'0 0 0.1s 0.1 — X A A A A
(Torq Det 2 Time) '
Forward Torque
L7-01 |Limit 0~300 | 1% 200 — X B B
- (Torq Limit Fwd)
€
5 Reverse Torque
% L7-02 |Limit 0~300 | 1% 200 — X B B
S (Torq Limit Rev)
~ Forward Regenera-
§ | L7-03 |tive Torque Limit 0~300 | 1% 200 — X B B
= (Torg Lmt Fwd Rgn)
L Reverse Regenera-
L7-04 [tive Torque Limit 0~300 1% 200 — X B B
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Change Parameter Access Level
.| Parameter Name (Digita Setting | Setting | Factory Remarks dunng VIf | Open User
Function No. Operator Range | Unit | Settin (Digital Operator Display) Operation P Close Settin
' Display) ¢ g) Uighalop Play) | Enaled| VIf | W/ | Loop |Loop g
x: Disabled PG | Vector | Vector
Internal DB
Resistor 0: (Not Provided)
L8-01 Protection Selection 0.1 ! 0 1: (Provided) X B B B B
(DB Resistor Prot)
- Overheat Pre-alarm *Factory setting depends on
S | L8-02 |Level 1deg C| 95C* | inverter model [02-04]. X A A A A
% (OH Pre-Alarm Lvl) | 50~130
a
c| @ N ; N
S| s Operation Selec- 0: (Ramp to Stop) using C1-02
g g tion after OH Pre- ! (Coast o Stop)
22| L8-03 0~3 1 3 |2: (Fast-Stop) using C1-09 X A A A A
P alarm : s
= (OH Pre-Alarm Sel) 3: (Alarm Only)display flashes
S OH Heatsink Ovrtemp
§ Input Phase Loss 0: (Disabled)
*= | L8-05 |Protection 0,1 1 0 | (Enabled) X A A A A
(PH Loss In Sel) '
Output Phase Loss (1) E[E)I::é)lleeg))
L8-07 (F’F:atictlono 56l 0,1 1 0 “When 02-09=1, the factory X A A A A
0ss Dut e default setting is 1.
Short-circuit .
L8-10 |Protection Selection| 0, 1 1 1 ?; E[E)':::lff)) X A | A A A
(Ground Fault Sel) :
0: Conventional
1: (Lower fc)
Carrier frequency is
decreased when fout
10Hz and the load is >
- 100% iac.
2 2: (Short term OL2)
D
3 IGBT Protection OL'occurs after 2 seconds
> | L8-17 |Selection at Low during low speed ffout £
S| & Frequenc 0, 1 1 1 6Hz] current limit. X A A A
g3 ant ! VS ] 3: (I-Limit=150%)
S| £ (Pct@L - Spd) Current limit is set to 150%
3 of the inverter rated current.
S <G5 plus > Addition
g * When 02-09=1 factory set-
L tingis 1.
* When 02-09=2 factory set-
ting is 2.
s Solcton ot 0: Disablec)
L8-19 Low Speed 0.1 1 0 . Low frequency OL disabled < A A A A
<1110> 1: (Enabled)
(OL2 Chara@L- Low f oL |
Spd) ow frequency OL enabled
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Change Parameter Access Level
Name (Digital . . during
. | Paameter . Setting | Setting | Factory Remarks . VIf | Open User
Function Operator Display) . : . . Operation p Close .
No. Range | Unit | Setting (Digital Operator Display) o Enabled|  VIf w/ Loop | Loop Setting
x: Disabled PG | Vector | Vector
Monitor selection
4: Control method
5: Motor speed
6: Output voltage
7: DC bus voltage
8: Output power
9: Torque reference (internal)
10: Input terminal status
11: Output terminal status
12: Internal Control Status 1
13: Elapsed time
14: Flash software ID number
15: External terminal 13 input
s voltage y
ks ; ; 16: External terminal 14 input
| o101 M"”'t",\;lset'temg’”l 439 | 1 6 voltage 0 B B B | B
« (User Monitor Sel) 17: External terminal 16 input
S voltage
S 18: Motor secondary current (Iq)
= 19: Motor excitation current (Id)
S 20: Primary frequency after SFS
S 21: Speed controller ASR input
B 22: Speed controller ASR output
i 23: Speed deviation
24: PID feedback
25: DI-16 reference
26: Voltage reference (Vq out-
S put
© 27: Voltage reference (Vd out
g put)
© 28: CPU ID number
Monitor Selection 1 (Frequency Ref)
after Power Up ' 2: (Output Freq)
» | 0102 |(Power- On Moni- 1~4 1 1 3: (Output Current) o B B B B
é tor) 4: (User Monitor)
@
& Frequency Units of
& Reference Setting 0~
5 | "% |and Monitor 9009 | | | O - X B B | B | B
5 (Display Scaling)
= . . 0: (Hertz)
> 01-04 |(Display Units) 0,1 1 0 1: (RPM) X B
Parameter No. Dis-
X 0: (Parameter Number)
01-05 |play Selection 0,1 1 0 : X A A A A
(Address Display) 1: (Memobus Address)
LOCAL/REMOTE o
02-01 |Key Enable/Disable | 0,1 | 1 1 ?; E[E)'::t;ff)) X B | B | B | B
(Local/Remote Key) '
0: (Disabled) When the inverter
STOP Key Func- : o
0202 tion Selection 0,1 1 1 fp‘;‘;:{::ed from the digtal X B B B B
(Oper STOP Key) 1: (Enabled) Always enabled.

182



micno

KE200 Inverter

Change Parameter Access Level
.| Parameter Name (Digita Setting | Setting | Factory Remarks dunng VIf | Open User
Function |~ Operator Range | Unit | Sefting | (Digital Operator Display) | OPorion PR Close | o tin
: Display) ange eting gial Dperalor DIspiay) | o enapied| V/f | w/ | Loop | Loop | €M
x: Disabled PG | Vector | Vector
0: (No Change)
Micno default values used
User Parameter Ini- 1: (Set Defaults)
02-03 |[tialization Selection| 0, 1,2 1 0 Sets user specified value as X B B B B
(User Defaults) default.
2: (Clear All)
Clears user defaults
. * Not initialized. Sets the
02-04 KVA Selection 0~FF 1 = inverter capacity according X B B B B
(Inverter Model #)
to the model number.
Frequency Refer-
ence Setting 0: (Disabled
0205 \jethod Selection | ' T | 0 EEnabIed)) X AL A A A
(Operator M.O.P.)
S 0: (Disabled) Operation contin-
S Operation Selec- ues even if the digital opera-
.3 tion When Digital tor is disconnected.
% E‘ 02-06 |Operator is Discon- | 0,1 1 0* |1: (Enabled) Inverter fault X A A A A
S~ nected when the digital operator is
© g (Oper Detection) disconnected.
B * When 02-09=1, the value is 1.
i Elapsed Timer 0~
02-07 |Setting 65535 1 hour| — — X A A A A
(Elapsed Time Set)
Elapsed Timer ) )
02:08 |Selection 01 | 1 0 ?; ((F;{%V:‘;irn' %Tn L')me) X Al A A | A
(Elapsed Time Run) : g
0: (Japanese spec)
1: (American spec)
2. (European spec)
Initialization Mode 3: (OMRON spec)
02-09 |Selection 0~3 1 0 X A A A A
(Init Mode Sel) When 02-09 =1 or 2, itis
added by <1032>.
When 02-09 =0 or 3, itis
added by <1040>.
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Monitor Display (Un-XX)

Anal Parameter Access Level
= . nalog
2 | Parameter Name Min. - . Vector
B . . . Description Monitor viiw | € Vector
= No. Digital Operator Displa Unit
S (Digital Op play) Output Level | VIf | "pg \g/g Wl PG
Frequency Reference 10VMax.
U1-01 quency 0.01Hz | The unit differs depending on 01-03 setting. output Q Q| a | a
(Frequency Ref) frequency
Output Frequenc 10V/Max.
U1-02 P quency 0.01Hz | The unit differs depending on 01-03 setting. output Q Q Q Q
(Output Freq) frequency
Outout Current 10V/Inverter
U1-03 P 0.1A | Minimum unit is 0.01 A for 7.5 kW or less. rated Q Q Q Q
(Output Current) current
5 0: V/f control
= Control Method* 1: VIf control with PG
= U1-04 (Control Method) ~ | 2: Vector control without PG - Q Q Q Q
3: Vector control with PG
Motor Speed 10VMax.
U1-05 P 0.01Hz | The unit differs depending on 01-03 setting. Output X Q Q Q
(Motor Speed)
frequency
Output Voltage 10V/200V or
U1-06 (Output Voltage) 0.1V o 400V Q q q q
DC Bus Voltage V 10V/400V or
V1071 (bc Bus Voltage) v - goov | 2| @] @ Q
10V/Inverter
Output Power ;
U1-08 (Output KWatts) 0.1kW — ca(E\z;\?)lty Q Q Q Q
. Torque Reference 0 _ 10V/Motor
U1-09 (Torque Reference) 0.1% rated torque X X Q Q
[0]ojofofo[0]0[0]
L 1: T1“Closed”
L 1: T2 “Closed”
Input Terminal Status* 1. T3 “Closed”
u1-10 (Input Term Sts) - 1: T4 “Closed” - Q Q Q Q
1: TS5 “Closed”
S 1: T6 “Closed”
é 1: T7 “Closed”
1: T8 “Closed”
[0fojofofofofo]0]
L 1 T9~ 10 “Closed”
1 T25 “Closed”
Output Terminal Status* : T26 “Closed”
U111 (Output Term Sts) - . Not used - Q Q Q Q
: Not used
: Not used
: Not used
: Fault

* Cannot be changed by U1-04
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Parameter Access Level

._§ Parameter Name Min. Descriotion I\?rclili?c?r Vector
= No. (Digital Operator Display) | ~ Unit escriptio v | VEwlEL | Vector
o Output Level PG w/ PG
PG
[0fofofoofo]o0[0]
\—1: During running
t——1: During zero speed
) . ——1: Duringreverse
U1-12 a?teé?lt IgPssf)a tus — ‘——————1: During reset signal input — Q Q Q Q
————1: During speed agree
-————1: Inverter operation ready
1: Minor fault
1: Major fault
Elapsed Time*
U113 (Elapsed Time) 1 hour — — Q Q Q Q
Software No. at FLASH
U1-14 | Side* — — — Q Q Q Q
(FLASH ID)
Control Circuit
U1-15 | Terminal 13 0.1% — 10V/10V B B B B
(Term 13 Level)
= Control Circuit Terminal
S | U116 | 14Input Voltage (Term 14 | 0.1% — 10\2/81%\” B | B | B | B
= Level)
Control Circuit Terminal
U117 |16 Input 0.1% — 10V/10V B B B B
(Terminal 16 Level)
Motor Secondary 10\@2?”
U1-18 | Current (Iq) 0.1% — imar B B B B
(Mot SEC Current) primary
current
Motor Excitation 10\@2?“
U1-19 [ Current (Mot EXC Cur- 0.1% — . X X B B
rent) primary
current
Output Frequency after 10V/Max.
U1-20 | Soft-start 0.01Hz — output A A A A
(SFS Output) frequency
10V/Max.
u1-21 f\ASsF;aITnpth) 0.01% — output x | A | x | A
P frequency
10V/Motor
. ASR Output o, | Analog monitor output level becomes 10V/Max. out- rated
ut-22 (ASR Output) 0.01% put frequency for V/f control mode with PG. primary X A X A
current
- 10V/Max.
U123 | Speed Deviation 0.01% — output x | A | x | A
(Speed Deviation) £
requency
i 10V/Max.
PID Feedback Capacity 0
U1-24 (PID Feedback) 0.01% - output A A A A
Frequency

* Cannot be changed by U1-04

185



micno KE200 Inverter

Anal Parameter Access Level
= . nalog
S | Parameter Name Min. - . Vect
= L , , Description Monitor ViEw | V€ | Vetor
e No. (Digital Operator Display) | Unit Output Level i PG wlo W/ PG
PG
Displays input value according to F3-01 setting.
D1-16H Input Status* For example:
U1-25 (DI-16 Reference) - When lower 8 bit is ON, - A A A A
Binary selection: 256, BCD selection: 99
Output Voltage Refer-
U1-26 | ence Vq 0.1V — 10\/‘/1%%3/\/ or X X A A
(Voltage Ref (Vq))
Output Voltage
U1-27 | Reference Vd 0.1V — 10\%%3/\/ x|l x| A A
(Voltage Ref (Vd))
Software No. at CPU
U1-28 | Side* — — — A A A A
(CPU ID)
. ACR (q) Output 0 _ _
U1-32 (ACR (q) Output) 0.1% X X A A
ACR (d) Output
U1-33 0.1% — — X X A A
5 (ACR (d) Output)
s OPE Detection
= U1-34 |Parameter* — — — A A A A
(OPE Detected)
No. of O Servo Moving
U1-35 |Pulses 1 — — X X X A
(Zero Servo Pulse)
U1-36 | PID Deviation PID reference + PID reference bias — PID feedback 10VMax.
0.01% . Output Fre- | A A A A
<1110> | (PID Input) capacity
quency
i 10V/Max.
U1-37 | PID Output Capacity 0.01% | PID output capacity Output Fre- | A A A A
<1110> | (PID Output)
quency
10V/Max.
U138 PID Referep ce 0.01% | PID reference + PID reference bias Output Fre- | A A A A
<1110> | (PID Setpoint)
quency
. Temperature for Cooling _
U139 e 1¢ - F | F F F
<o (Heatsink Temp)

* Cannot be changed by U1-04
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Andl Parameter Access Level
- . nalog
S | Parameter Name Min. - . Vect
= L , , Description Monitor ViEw | V" | Vector
e No. (Digital Operator Display) |  Unit Output Level VI PG wlo W/ PG
PG
Current Fault
v2-01 (Current Fault) - o o Q Q Q Q
Last Fault
U2-02 (Last Fault) - - o Q Q Q Q
Frequency Reference at
U2-03 |Fault 0.01Hz — — Q Q Q Q
(Frequency Ref)
U204 Output Frequency at Fault 0.01Hz _ _ Q Q Q Q
(Output Freq)
Output Current at Fault _
U2:05 (Output Current) 01A - Q| Q Q Q
Motor Speed at Fault _ _
U2-06 (Motor Speed) 0.01Hz X Q Q Q
3 Output Voltage Refer-
= U2-07 |ence at Fault 0.1V — — Q Q Q Q
E (Output Voltages)
L
o~ DC Bus Voltage at Fault _ _
Dg u2-08 (DC Bus Voltage) v Q Q Q Q
B Output Power at Fault _ _
S U2-09 (Output kWatts) 0.1kW Q Q Q Q
U210 | Torque Reference at Fault 0.1% _ _ X X Q Q
(Torque Reference)
Input Terminal Status at
U211 |Fault — | Displays the same status as the U1-10. — Q Q Q Q
(Input Term Sts)
Output Terminal Status at
U212 |Fault — | Displays the same status as the U1-11. — Q Q Q Q
(Output Term Sts)
U2-13 Operation Status at Fault — | Displays the same status as the U1-12. — Q Q Q Q
(Inverter Status)
Elapsed Operation Time
U2-14 | atFault 1 hour — — Q Q Q Q
(Elapsed Time)
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Anal Parameter Access Level
S | Parameter Name Min. - nalog Vi
i L . , Description Monitor ector
E No. | (Digital Operator Display) | Unit Output Level | VI VgGW/ wlo \V{’?gg
PG
Most Recent Fault
U301 (Last Fault) - - - Q Q Q Q
Second Most Recent
U3-02 |Fault - - - Q Q Q Q
(Fault Message 2)
Third Most Recent Fault
_ U303 (Fault Message 3) - - - Q Q Q Q
5 Fourth/oldest Fault
2 U3-04 (Fault Message 4) - - - Q Q Q Q
E Elapsed Operation Time
s U3-05 |atFault 1 hour - - Q Q Q Q
2 (Elapsed Time 1)
£ Elapsed Time of
u%_ U3-06 | Second Fault 1 hour - - Q Q Q Q
(Elapsed Time 2)
Elapsed Time of
U3-07 | Third Fault 1 hour - - Q Q Q Q
(Elapsed Time 3)
Elapsed Time of Fourth/
U3-08 | oldest Fault 1 hour - - Q Q Q Q
(Elapsed Time 4)
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Chapter 8 Maintenance & Trouble Shooting

8.1

Maintenance & Inspection

This section describes basic maintenance and inspection procedures for the KE200 inverter.

Periodic Inspection

The KE200 inverter will function longer if it is kept clean, cool and dry, and if all precautions highlighted
in this manual are observed. Periodically inspect the inverter as described in the table below to prevent

accidents and to ensure high performance with high reliability.

To prevent electrical shock, disconnect all power before servicing the inverter. Then wait at least five

minutes after the power supply is disconnected and all LEDs are extinguished.

Component Check Corrective Action
External Terminals,
Connectors, Mounting |Loose screws or connectors Securely tighten.
Screws, etc.
Blow with dry, compressed air [39.2
Heatsink Build-up of dust and dirt 10*t058.8 10*Pa (4 to 6kg-cm?)
pressure].
Blow with dry, compressed air [39.2
Printed Circuit Board |, e tive dustor o 10*t058.8 10*Pa (4 to 6kg-cm?)
(PCB) pressure]. If dust and oil cannotbe
removed, replace the board.
Cooling Fan For abnormal noise and vibration Replace the cooling fan.
Blow with dry, compressed air [39.2
Power Components | Accumulation of dust and dirt 10*t0 588 10*Pa (410
6kg-cm2) pressure].
Smoothing Capacitor | Discoloration or odor Replace the capacitor or the inverter.

8.2 Alarm & Fault Displays

This section describes the alarm and fault displays, explanations for fault conditions, and corrective

actions to be taken if the KE200 inverter malfunctions.

Inverter Alarms & Faults

When the KE200 inverter detects a fault, the fault is displayed on the digital operator and activates a
fault contact output, after which the motor coasts to a stop. Check the causes listed in the table below
and take the corresponding corrective actions. To restart the inverter, remove any run command and
turn ON the reset input signal or depress the RESET key on the digital operator, or cycle power to
reset the stop status. If taking the corrective actions described does not solve the problem, contact your

Micno representative immediately.

Unlike faults, alarms do not activate fault contact outputs. After the cause of the alarm is corrected, the

inverter returns to its former operation status automatically.

Fault Diagnosis and Corrective Actions
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Fault Display Name Description Corrective Action Class
Undervoltage in the DC main circuit
uv1 Main circut g”rt'”gt.r””{“”gl' A
DC Bus Undervolt {undervoltage (PUV) —etection bve! _
230V class: Approx. 190 V or less -Check the power supply wir-
460 V class: Approx. 380 V or less ing.
uv2 Control circuit under- | Undervoltage in the control circuit dur- ‘Correctihe line voltage A
CTL PS Undervolt |voltage (CUV) ing running.
uv3 MC fault The pre-.charge contactor opened dur- A
MC Answerback ing running.
-The main circuit DC voltage fell below
the PUV level.
uv
Momentary power loss |- The control power source fell below - B
Under Voltage
the CUV level.
-The pre-charge contactor opened.
-Check the motor coil resis-
0oC The inverter output current exceeded tance.
Overcurrent Overcurrent (OC) the OC level P -Extend the accel/decel time.| A
ereurre ' -Check the motor insulation.
-Multi-meter check.
-Check that motor insulation
GF Inverter output grounding current has not deteriorated.
Ground fault (GF) exceeded 50% of inverter rated cur- |- Check that connection A
Ground Fault .
rent. between inverter and motor
is not damaged.
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Fault Display Name Description Corrective Action Class
The main circuit direct current voltage
exceeded the OV level.
ov Ovenvoltage (OV) Detection level Extend the deceleration time, A
Overvoltage g 230V class: Approx. 410 V add braking circuit.
460 V class: Approx. 820 V
sC -Check the motor coil resis-
- Load short-circuit (SC) | Inverter output (load) is short-circuited. | tance. A
Short Circuit . .
-Check the motor installation.
. : Check for damaged transis-
PUF Fuse blown (FU) The DC bus fusg 's blown. tor, load side short circuit, A
DC Bus Fuse Open -The output transistors were damaged. .
grounding, etc.
OH Heatsink overheat The transistor heatsink temperature  |Check the fan and ambient A
Heatsink Overtmp |(OH1) exceeded the allowable value. temperature.
OLt Motor overload (OL1) Inverter output exceeded the motor Reduce the load. A
Motor Overloaded overload level.
OL2 Inverter overioad (OL2) Inverter output exceeded the inverter |Reduce the Iqad, extend the A
Inv Overloaded overload level. acceleration time.
Inverter input power supply has open | Check the line voltage.
PF . . .
Inout Pha Loss Input open-phase phase. ‘Re-tighten the inputterminal | A
P Large unbalance in input voltage. SCrews.
-Check the output wiring.
-Check the motor imped-
LF Output open-phase |Inverter output has open-phase ance A
Output Pha Loss putopen-p P pen-p ' g .
‘Re-tighten the output termi-
nal screws.
RR Braking transistor fail- . . . . . .
Dyn Brk Transistr |ure The braking transistor has failed. The inverter requiresrepair. | A
RH Braking resistor unit The braking resistor unit temperature Reduce the regenerative
. has exceeded the allowable value. A
Dyn Brk Resistor |overheat . e load.
(Protects only inverter built-in type)
0S Overspeed (0S) The motor speed exceeded the over- N A
Over speed speed level.
PGO -Check the PG line.
PG open circuit (PGO) | The PG line is broken. -Check the condition of the A
PG open
motor lock or the load.
DEV The deviation of the speed reference
... |Speed deviation (DEV) |and speed feedback exceeded the Check the load. B
Speed Deviation )
regulation level.
. Both FWD and REV run commands
EF Simultaneous forward/ . . o
are simultaneously input for 500ms or |Check sequence circuit. B
External Fault  |reverse run commands longer
BB Extenal baseblock External base_blogk command 's input Check sequence circuit. B
Base Block from control circuit terminal.
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Fault Display Name Description Corrective Action Class
Check the condition of the
EF3 External fault at Fault occurred in the external control |_nput terminal. If Fhe l.'ED
. S lights when terminal is not A
External Fault 3 [terminal 3 circuit. .
connected, then the inverter
requires repair.
EF4 External fault at
External Fault4 [terminal 4
EFS External fault at y
External Fault5 |terminal 5 Check the.ooln?f't'ﬁn E‘;Be
EF6 External fault at Fault occurred in the external control |_nput terminal. t e
. - lights when terminal is not B
External Fault6 [terminal 6 circuit. .
connected, then the inverter
EF7 External fault at requires repair.
External Fault7 [terminal 7
EF8 External fault at
External Fault8 [terminal 8
OPEO1 kVA setting error . Check and set the parameter
KVA Selection | (OPEO1) Inverter kVA setting error. data (02-04). ¢
OPEOQ2 Parameter setting Parameter data is out of ranae Check the parameter data c
Limit range error (OPEQ2) ge. settings.
-Multi-function input settings in H1-01
OPEO3 Multi-function input to H1-06 are notin ascending order. Check the function selection. | C
Terminal setting error (OPEQ3) |-Or, set values other than “F” are over- ’
lapping.
OPE10 V/f data setting error Vi da.ta S set tsuch tfhadt.the following Check the parameter data c
vif (E1-04 toE1-10) | Sqvatons nofsatisfied: settings.
E1-04 E1-06>E1-07 E1-09
When one of the following setting
errors occurs:
-Carrier frequency upper limit (C6-01)
FS%H E)I Parameter setting error| > 5kHz, and Carrier frequency lower g;ﬁﬁk;he parameter data C
Uy limit (C6-02) 5kHz gs.
-Carrier frequency proportional gain
(C6-03)> 6 and (C6-01) < (C6-02)
ERR EEPROM writing fault |EEPROM internal data did not match Replace the control board B
EEPROMR/W Err |(ERR) when initializing the parameter. P '
CALL - Control datawas not received correctly | Check transmission devices
. SI-B transmission error L C
Serial Com Call when power supply was turned ON.  |and transmission signals.
CE - Control datawas not received correctly | Check transmission devices
Transmission error o A
Memobus Com Err when power supply was turned ON.  |and transmission signals.
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Fault Display Name Description Corrective Action Class
-Transmission between the inverter Insert the operator connec-
Control circuit fault 1 and digital operator cannot be estab- for aqain P
CPF00 (CPF00) lished 5 seconds after supplying . Chec?k thé wiring of control A
COM-ERR(OP&INV) | Digital perator trans- | power. L g
ey . circuit.
mission fault -MPU peripheral element check fault
. ‘Replace the control board.
(on-line)
-Transmission between the inverter
Control circuit fault 2 and digital operator is established ‘Insert the digital operator
CPEO1 (CPFO1) once after supplying power, but later | connector again.
COM-ERR(OP&INV) | Digital perator trans- tLansgwlssmn ;ault continues for more -Ch.eclf Fhe digital control cir- | A
mission fault than seconds. Ccuit wiring.
-‘MPU peripheral element check fault  |-Replace the control board.
(on-line).
CPF02 Baseblock circuit fault A
BB Circuit Err  [(CPF02)
CPFO03 EEPROM fault A
EEPROM Error |(CPF03
( _ ) Inverter PCB control board fault. Replace the control board.
CPF04 CPU intemal A/D con- A
Intemal AID Err  |verter fault (CPF04)
CPF05 CPU external A/D con- A
External A/D Err |verter fault (CPF05)
CPFO06 Option connection fault | The option card is not installed cor- Install the option card acain. | A
Option Error | (CPF08) rectly. P gam.
A/D converter fault in .
0 tic%P/[\: /2DOError analog speed refer- gﬁ:‘ton card (A-148) AID converter Replace the option card. A
P ence card (CPF20)

Classes are described as follows:

A:

minals 18 & 19) is activated.
B: Fault. Operation continues, operation indicator illuminates, and multi-function fault signal is
output (when multi-function output is selected). Fault contact output is not activated.
C: Alarm (warning). Operation cannot be performed, and operation indicator illuminates, but no
fault signal is output.
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Motor Faults

If a motor fault occurs, follow the checkpoints listed in the table below and take the corresponding cor- rective
actions. If taking the corrective actions described does not solve the problem, contact your Micno representative

immediately.

Motor Faults and Corrective Actions

Fault Check Point Corrective Action
-Tum ON power supply.
Power supply voltage applied to power supply ter- |- Tum OFF power supply, and then ON again.
minals L1, L2, L3? Charge LED is ON? -Check power supply voltage.
-Make sure terminal screws are tight.
Use rectifier type voltmeter to test. Voltage output .
to output terminals T1, T2, T3 correct? Tum OFF power supply, then tum ON again.
Motor does not rotate

Motor locks due to excessive load?

Reduce the load and release the lock.

Fault displayed in operator display?

Check troubleshooting table on page 64.

FWD or REV run command entered?

Check the wiring.

Frequency setting voltage entered (when using
terminals 13 or 14)?

-Check the wiring.
-Check frequency setting voltage.

Are reference and run source settings correct?

Check reference and run source selections
(B1-01, B1-02).

Motor rotation reverses

Wiring of terminals T1, T2, T3 correct?

Match wiring to the phase order of the motor
leads T1, T2, T3.

FWD and REV wiring run signals entered?

Correct the wiring.

Motor rotates, but vari-
able speed not avail-
able.

Wiring of frequency setting circuit correct?

Correct the wiring.

Are reference and run source settings correct?

Check reference and run source selections
(B1-01, B1-02).

Load excessively large?

Reduce the load.

Motor rpm too high or
too low

Motor ratings (number of poles, voltage) correct?

Check motor nameplate specifications.

Accel/decel speed change ratio for gears, etc.
correct?

Check speed changer (gears, etc.)

Maximum frequency set value correct?

Check the maximum frequency set value.

Use rectifier voltmeter. Voltage between motor
terminals not excessively reduced?

Check V/f characteristics values.

Motor rpm not stable
during operation

Load excessively large?

Reduce the load.

Load variation excessively large?

‘Reduce the load variation.
‘Increase inverter motor capacity.

3-phase or single-phase power supply used?
For 3-phase power supply, open phase?

-For 3-phase power supply, check the wiring
if power supply is open phase.

-For single-phase power supply, connect AC
reactor to the power supply.

194




micno KE200 Inverter

Chapter 9 MODBUS Communication Protocol

KE200 series inverter provides RS485 communication interface, and adopts MODBUS communication
protocol. User can realize centralized monitoring through PC/PLC, host computer, and also can set inverter’s
operating commands, modify or read function parameters, read operating status and fault information, etc.

Grounding——© KE200
485 o RS485 Communication Card
+

485+ 0O

9.1 About Protocol

This serial communication protocol defines the transmission information and use format in the series
communication. It includes the formats of master-polling, broadcast and slave response frame, and master
coding method with the content including slave address (or broadcast address), command, transmitting data
and error checking. The response of slave adopts the same structure, including action confirmation, returning
the data and error checking etc. If slave takes place the error while it is receiving the information or cannot
finish the action demanded by master, it will send one fault signal to master as a response.

9.2 Application Method

The inverter could be connected into a “Single-master Multi-slave” PC/PLC control network with RS485 bus.

HMI

RS485 Line

KE200 KE200 KE200 KE200 KE200

M

9.3 Bus Structure
(1) Interface mode
RS485

(2) Transmission mode
There provide asynchronous series and half-duplex transmission mode. At the same time, just one can send
the data and the other only receives the data between master and slave. In the series asynchronous
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communication, the data is sent out frame by frame in the form of message.

(3) Topological structure

In Single-master Multi-slave system, the setup range of slave address is 0 to 247. 0 refers to broadcast
communication address. The address of slave must be exclusive in the network. That is basic condition of
MODBUS communication.

9.4 Protocol Description

KE200 series inverter communication protocol is a kind of asynchronous serial master-slave communication
protocol. In the network, only one equipment (master) can build a protocol (Named as “Inquiry/Command”).
Other equipment (slave) response “Inquiry/Command” of master only by providing the data, or doing the
action according to the master’s “Inquiry/Command”. Here, master is Personnel Computer, Industrial control
equipment or Programmable logical controller, and the slave is inverter or other communication equipment
with the same communication protocol. Master not only can visit some slave separately for communication,
but also sends the broadcast information to all the slaves. For the single “Inquiry/Command” of master, all of
slaves will return a signal that is a response; for the broadcast information provided by master, slave needs
not feedback a response to master.

The parameter of H5-01~H5-05 should be set correct before build the communication with the host machine.
H5-01~H5-03 should be reset after switching on the power of KE200.

It should be pay more attention that when you set the communication parameters by the operator, after setting,
the power supply of KE200 should be switched off and then switched on, and then the setting will be effective.
The communication parameters are listed as below:

Parameters code Name Setting 'V"”“T‘“m Default Remark
range setting
0: Operator
1: Terminals
Reference Selection 2: Communication
B1-01 (Reference Source) 0~4 0 1 (Serial Com)
3: Communication
(Serial Com)
0: Operator
Operation Command ; Terrrélgranlrsn nication
B1-02 Selection 0~4 0 1 (Serial Com)“ catio
(Run Source) ) C
3: Communication
(Serial Com)
Station Address
H5-01 (Serial Comm Adr) 0~20 0 1F KE200 Adr
Communication (1) ;421885:22
H5-02 Speed Selection 0~4 0 3 :
(Serial Baud Rate) 2: 4800BPS
3: 9600BPS
Communication 0: No Parity
H5-03 Parity Selection 0,1,2 0 1 1: Even Parity
(Serial Com Sel) 2: Odd Parity
Stopping Method 0: Ramp To Stop
After Communication - 1: Coast to Stop
H5-04 Error 0-3 0 1 2: Fast — Stop
(Serial Fault Sel) 3: Alarm Only
Timeover Detection 0: Disabled
H5-05 (Serial Flt Dtct) 0.1 0 ! 1. Enabled
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9.5 Communication Data Structure

MODBUS protocol communication data format of MICNO series inverter is shown as following:

In RTU mode, the Modbus minimum idle time between frames should be no less than 3.5 bytes. The
checksum adopts CRC-16 method. All data except checksum itself sent will be counted into the calculation.
Please refer to section: CRC Check for more information. Note that at least 3.5 bytes of Modbus idle time
should be kept and the start and end idle time need not be summed up to it.

The entire message frame must be transmitted as a continuous data stream. If a idle time is more than 1.5
bytes before completion of the frame, the receiving device flushes the incomplete message and assumes that
the next byte will be the address field of a new message. Similarly, if a new message begins earlier than 3.5
bytes interval following a previous message, the receiving device will consider it as a continuation of the
previous message. Because of the frame’s confusion, at last the CRC value is incorrect and communication
fault will occur.

RTU frame format:

START Transmission time of 3.5 bytes

Slave Address Communication addr. : 0 to 247

03H:Read slave parameters

C d Cod
ommand Code 06H: Write slave parameters

DATA (N-1) Data:
DATA (N-2) Function code parameter address, the number of
______ function code parameter, Function code parameter,
DATAO ete.

CRC Low byte
CRC High byte

Detection Value: CRC value

END Transmission time of 3.5 bytes

9.6 Command Code and Communication Data Description

9.6.1 Command code: 03H (0000 0011) , reads N words. (There are 16 characters can be read at the
most.)

For example: The inverter start address 0026H (DC Bus Voltage) of the slave 01 (H5-01=1) continuously
reads two consecutive values.

Master command information

START T1-T2-T3-T4 (Transmission time of 3.5 words)
Address 01H
Command Code 03H
Start Address High byte O0H
Start Address Low byte 26H
Data Number High byte O0H
Data Number Low byte 02H
CRC CHK Low byte 25H
CRC CHK High byte COH

END T1-T2-T3-T4 (Transmission time of 3.5 words)

197



micno KE200 Inverter

Slave responding information

START T1-T2-T3-T4 (Transmission time of 3.5 words)
Address 01H
Command Code 03H
Byte Number 04H
Data Address 0004H High byte 02H
Data Address 0004H Low byte 4DH
Data Address 0005H High byte O00H
Data Address 0005H Low byte 00H
CRC CHK Low byte 6BH
CRC CHK High byte 9CH
END T1-T2-T3-T4 (Transmission time of 3.5 words)

9.6.2 Command code: 10H (0001 0000) , write a word

For example: Write 0001H into address 0000H (communication start-up address of KE200), slave address
01H (H5-01=1).

Master command information

START T1-T2-T3-T4 (Transmission time of 3.5 words)
Address 01H
Command Code 10H
Write Data Start Address High byte O00H
Write Data Start Address Low byte O00H
Write Data Number High byte O00H
Write Data Number Low byte 01H
Write Data Number 02H
Write Data Content High byte O0H
Write Data Content Low byte 01H
CRC CHK Low byte 67H
CRC CHK High byte 90H

END T1-T2-T3-T4 (Transmission time of 3.5 words)

Slave responding information

START T1-T2-T3-T4 (Transmission time of 3.5 words)
Address 01H
Command Code 10H
Write Data Start Address High byte O00H
Write Data Start Address Low byte O00H
Write Data Number High byte O00H
Write Data Number Low byte 01H
CRC CHK Low byte 01H
CRC CHK High byte C9H

END T1-T2-T3-T4 (Transmission time of 3.5 words)

Command code: 08H (0000 1000) , diagnostic function

Meaning of subsidiary function code:

Subsidiary Function Code Remark
0000 Feedback inquiry data

Example: if we do loop detection for the driver address 01H, we will get the same inquiry string content and
response string content, the format is as below:
RTU Master Command Information
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START T1-T2-T3-T4 (Transmission time of 3.5 words)
ADDR 01H
CMD 08H
Subsidiary Function Code High byte OOH
Subsidiary Function Code Low byte OOH
Data Content High Byte 12H
Data Content Low Byte ABH
CRC CHK Low Byte ADH
CRC CHK High Byte 14H
END T1-T2-T3-T4 (Transmission time of 3.5 words)

RTU Slave responding information

START T1-T2-T3-T4 (Transmission time of 3.5 words)
ADDR 01H
CMD 08H
Subsidiary Function Code High byte O0H
Subsidiary Function Code Low byte O0H
Data Content High Byte 12H
Data Content Low Byte ABH
CRC CHK Low Byte ADH
CRC CHK High Byte 14H
END T1-T2-T3-T4 (Transmission time of 3.5 words)

Communication Frame Error Checking
It includes two parts for the frame error checking, bit checking of byte (Odd / Even Parity Checking) and
complete data checking (CNC checking and LRC checking)

Bit checking of byte

Customers can choose different bit checking type based on different request, No parity checking also can
selected, it will affect the bit checking setting for each byte.

Meaning of Even Parity Checking, add additional Even Parity Checking bit before transmission, it's used to
check whether the number of “1” in the transited data is Odd or Even, if it is Even, the checking bit will be
changed as “0”, otherwise it will be changed as “1”, to keep the parity of data to be unchanged.

Meaning of Odd Parity Checking, add additional Odd Parity Checking bit before transmission, it's used to
check whether the number of “1” in the transited data is Odd or Even, if it is Odd, the checking bit will be
changed as “0”, otherwise it will be changed as “1”, to keep the parity of data to be unchanged.

For example, if the data of “11001110” will be transited, it includes 5 Nos of “1”, if we adopt Even Parity
Checking, the Even Parity Checking bit is “1”, if we adopt Odd Parity Checking, the Odd Parity Checking bit is
“0”, during the data transiting, parity check bit will be put to the checking bit of frame after calculating, the
receive equipment will also do the parity checking, if the parity of the received data is different with the preset
value, that means the communication error has happened.

9.6.3 CRC checking

In RTU mode, messages include an error-checking field that is based on a CRC method. The CRC field
checks the contents of the entire message. The CRC field is two bytes, containing a 16-bit binary value. The
CRC value is calculated by the transmitting device, which appends the CRC to the message. The receiving
device recalculates a CRC during receipt of the message, and compares the calculated value to the actual
value received in the CRC field. If the two values are not equal, an error results.

The CRC is started by OXFFFF. Then a process begins of applying successive eight-bit bytes of the message
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to the current contents of the register. Only the eight bits of data in each character are used for generating the
CRC. Start and stop bits, and the parity bit, do not apply to the CRC.

During generation of the CRC, each eight-bit character is exclusive ORed with the register contents. Then the
result is shifted in the direction of the least significant bit (LSB), with a zero filled into the most significant bit
(MSB) position. The LSB is extracted and examined. If the LSB was a 1, the register is then exclusive ORed
with a preset, fixed value. If the LSB was a 0, no exclusive OR takes place. This process is repeated until
eight shifts have been performed. After the last (eighth) shift, the next eight-bit byte is exclusive ORed with the
register's current value, and the process repeats for eight more shifts as described above. The final contents
of the register, after all the bytes of the message have been applied, is the CRC value.

When the CRC is appended to the message, the low byte is appended first, followed by the high byte. The
following are C language source code for CRC-16.

unsigned int crc_cal_value(unsigned char *data_value,unsigned char data_length)

{
inti;
unsigned int crc_value = Oxffff;
while(data_length--)
{

crc_value "= *data_value++;
for(i=0;i<8;i++)
{
if(crc_value&0x0001)

crc_value = (crc_value>>1)"0xa001;
else
crc_value = crc_value>>1;

}
}
return(crc_value);

}

9.6.4 Address definition of communication parameter

Here is about address definition of communication parameter. It's used to control the inverter operation, status
and related parameter setting.

( I) holding register address list: Command data (both write and read are available)

Register Address BIT display content

Address of Running Command
0 1: Forward running
1 1: Reverse Running
2 1: Make 3# external terminal close

0000H 3 1: Make 4# external terminal close
4 1: Make 5# external terminal close
5 1: Make 6# external terminal close
6 1: Make 7# external terminal close
7 1: Make 8# external terminal close
8-F Not used

0001H Address of frequency reference

0002H-0005H Not used

0006H Address of PID target value
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Setting address of Analog output 1 (-11V/-726 valid when the setting of

0007H
H4-01is 1F)
0008H Setting address of Analog output 2 (-11V/-726 valid when the setting of
H4-01is 1F)
Terminals output setting address
0 1: Terminal output ( terminal 9, 10) close
1 1: PHC1 (terminal 25, 27) close
2 1: PHC2 (terminal 26, 27) close
0009H 3-5 Not used
5 1: Fault terminal (terminal 18, 20) Determined by
7" Bit
7 1: Fault terminal close
8-F Not used
000EH Not used 000EH
Command selection setting address
0 0: frequency / detection unitis 0.01HZ
1. frequency / detection unit is Determined by 01-
03
1 0: the PID target value which is sent from the
dataway is invalid
1: the PID target value which is sent from the
dataway is valid
O000FH 2-B Not used
c 1: the terminal 5 which is transmitting the data at
the same time is valid
D 1: the terminal 6 which is transmitting the data at
the same time is valid
£ 1: the terminal 7 which is transmitting the data at
the same time is valid
1: the terminal 8 which is transmitting the data at
F the same time is valid
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Address of KE200 status
0 1: running
1 1: 0 speed running
2 1: reverse running
0010H 3 1: the reset signal is inputting
4 1: speed matching
5 1: KEZ200 is ready
6 1: Minor fault
7 1: major fault
8-F Not used
Address of operator status
0 1: OPE happening
1 1: ERR happening
2 1: PRG state
0011H 3 1CN state
00: JVOP-130
01: JVOP-132
4 10: JVOP-100
11: computer
5-F Not used
0012H Address of OPE serial number
0013H Not used address
Address of fault 1
0 FU fuse burn-out
1 UV1 under voltage of main power
2 UV2 under voltage of control power
3 UV3 MC fault
4 SC load short-circuit
5 GF short-circuit to ground
6 OC over current
0014H 7 OV over voltage
8 OH KE200 over heat
9 OH1 KE200 over heat
A OL1 motor over load
B OL2 KE200 over load
C OL3 over torque 1
D OL4 over torque 2
E RR braking transistor fault
F RH braking resistor over heat
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0015H

Address of fault 2

EF3 external fault 3

—_

EF4 external fault 4

EF5 external fault 5

EF6 external fault 6

EF7 external fault 7

EF8 external fault 8

FAN cooling fan fault

OS over speed

DEV speed deviation is too large

PGO PG disconnection

PF input phase failure

LF output phase failure

Not used

OPR operator is pulled out

ERR EEPROM write fault

T m O O W > © 0 N O O M O DN

Not used

0016H

Address of fault 3

0

CE MEMOBUS communication fault

1-3

Not used

4

CF control fault

5

SVE zero servo fault

6-F

F not used

0017H

Address of CPF 1

Not used

Not used

CPFO02 happening

CPFO03 happening

CPFO04 happening

CPFO05 happening

CPFO06 happening

N O O M O WN

F not used

0018H

Address of CPF 2

CPF20 happening

—_

CPF21 happening

CPF22 happening

CPF23 happening

Al WD

F not used
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0019H

Address of minor fault 1

UV under voltage detecting

—_

OV over voltage detecting

OH KE200 over heat

OH2 warning of INV over heat

OL3 over torque 1 detecting

OL4 over torque 2 detecting

EF 2 line input fault

BB external BB block

EF3 external fault 3

EF4 external fault 4

EF5 external fault 5

EF6 external fault 6

EF7 external fault 7

EF8 external fault 8

FAN cooling fan fault

T m O O W > © 0 N O O M O DN

OS over speed

001AH

Address of minor fault 2

EV speed deviation is too large

PGO PG disconnection

OPR operator is pulled out

CE MODBUS communication fault

Not used

Not used

OL1 motor overload

OL2 KE200 over load

| N O O M WO DN

F not used
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(1) U1-XX Monitor Display

Register address Parameters Content

0020H u1-01 Frequency reference
0021H U1-02 Output frequency
0022H U1-03 Output current
0023H U1-04 Control method
0024H U1-05 Motor speed

0025H U1-06 Output voltage
0026H u1-07 DC bus voltage
0027H U1-08 Output power
0028H U1-09 Torque reference

Input terminal status:

bit0 setas 1 T1 “Closed”
bit1 setas 1 T2 “Closed”
bit2 setas 1 T3 “Closed”
0029H uU1-10 bit3 setas 1 T4 “Closed”
bit4 setas 1 T5 “Closed”
bit5 setas 1 T6 “Closed”
bité setas 1 T7 “Closed”
bit7 setas 1 T8 “Closed”

Output terminals status

bit0 setas 1 T9~T10 “Closed”

bit1 setas 1 T25 “Closed”

bit2 setas 1 T26 “Closed”

bit3-6 Not used

bit7 Fault output terminal T18 “Closed”

002AH u1-11

Running status

0 1: During running

1 1: During zero speed

2 1: During reverse

002BH U1-12 3 1: During reset signal input

4 1: During speed agree

5 1: Inverter operation ready

6 1: Minor fault

7 1: Major fault

002CH U1-13 Elapsed time

002DH ui-14 Software No. (BLINK)

002EH U1-15 Input current of control circuit terminal 13
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Register address Parameters Content

002FH U1-16 Input current of control circuit terminal 14
0030H u1-17 Input current of control circuit terminal 16
0031H U1-18 Motor secondary current

0032H u1-19 Motor excitation current

0033H U1-20 Output frequency after soft-start

0034H u1-21 ASR input

0035H u1-22 ASR output

0036H U1-23 Speed deviation

0039H U1-26 Output voltage reference Vg

003AH u1-27 Output voltage reference Vd

003BH U1-28 Software No. (CPU)
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(III> U2-XX Monitor Display

0080H U2-01 Current fault
0081H U2-02 Last fault
0082H u2-03 Frequency reference at fault
0083H u2-04 Output frequency at fault
0084H U2-05 Output current at fault
0085H U2-06 Motor speed at fault
0086H u2-07 Output voltage at fault
0087H u2-08 DC bus voltage at fault
0088H u2-09 Output power at fault
0089H uz2-10 Torque reference at fault
Input terminal status at fault
0 1:Tl“Closed”
1 1: T2 “Closed”
2 1: T3 “Closed”
008AH uz2-1 3 1. T4 “Closed”
4 1:T5“Closed”
5 1. T6 “Closed”
6 1:T7 “Closed”
7 1. T8 “Closed”
Output terminal status at fault
0 1:T9~T10 “Closed”
008BH U212 1 1:T25 “Closed”
2 1:T26 “Closed”
3-6 Not used
7 1: Fault output terminal T18 “Closed”
Running status at fault
0 1: During running
1 1: During zero speed
2 1: During reverse
008CH uz2-13 3 1: During reset signal input
4 1: During speed agree
5 1: Inverter operation ready
6 1: Minor fault
7 1: Major
008DH uz2-14 Elapsed operation time at fault
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(IV) U3-XX Monitoring Display

Register address Parameters Content

0090H u3-01 Most recent fault

0091H U3-02 Second most recent fault

0092H U3-03 Third most recent fault

0093H U3-04 Forth / Oldest fault

0094H U3-05 Elapsed operation time at fault
0095H U3-06 Elapsed time of second fault
0096H u3-07 Elapsed time of third fault

0097H U3-08 Elapsed time of forth / oldest fault

Fault No. of 0080, 0081, 0090~93

Display Meaning Fault No.
FU Fuse burn-out 01HO1H
uv1 Main circuit under voltage | 02H
UV2 Control circuit  under 03H
voltage
uv3 MC fault 04H
SC load short-circuit 05H
GF Short-circuit to ground 06H
ocC Over current 07H
ov Over voltage 08H
OH Inverter over heat 09H
OH1 Inverter over heat OAH
oL1 Motor over heat OBH
OoL2 Inverter over load OCH
OoL3 Over torque 1 ODH
oL4 Over torque 2 OEF
RR Braking transistor failure OFH
RH Braking resistor over heat | 10H
EF3 External fault 3 11H
EF4 External fault 4 12H
EF5 External fault 5 13H
EF6 External fault 6 14H
EF7 External fault 7 15H
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EF8 External fault 8 16H
FAN Cooling fan fault 17H
0Ss Over speed 18H
DEV iplfgzd deviation is too 19H
PGO PG open circuit 1AH
PF Input open-phase 1BH
LF Output open-phase 1CH
OPR Operator is pulled out 1EH
ERR EEPROM writing fault 1FH
CE Zg?BUS communication 21H
CF Control fault 25H
SVE Zero servo fault 26H

(V) parameters data (both write and read are available), please refer to the manual for the setting range
details.

Register address Function codes Name

0100H A1-00 Language selection

0101H A1-01 Access level

0102H A1-02 Control method selection
0103H A1-03 Initialize

0104H A1-04 Password 1

0105H A1-05 Password 2

0106H 0125H A2-01-A2-32 User setting parameters
0180H B1-01 Reference selection

0181H B1-02 Operation method selection
0182H B1-03 Stop method selection
0183H B1-04 Reverse operation prohibit
0184H B1-05 operation selection for setting or E1-09 or less
0185H B1-06 Digital input scan time
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Register address

Function codes

Name

0196H B5-03 integration time (1)

0197H B5-04 Integral (1) limit

0198H B5-05 Derivative time (D)

0199H B5-06 PID limit

019AH B5-07 PID offset adjustment

019BH B5-08 PID primary delay time

019CH B6-01 DOWEL frequency at start

019DH B6-02 DOWEL time at start

019EH B6-03 DOWEL frequency at stop

019FH B6-04 DOWEL time at stop

01A0H B7-01 Droop control gain

01A1H B7-02 Droop control delay time

01A2H B8-01 Energy-saving gain

01A3H B8-02 Energy-saving frequency

0186H B1-07 Operation selection after switching to remote
mode

0187H B2-01 DC injection braking start frequency

0188H B2-02 DC injection current

0189H B2-03 DC injection time at start

018AH B2-04 DC injection braking time at stop

018BH B2-05 DC braking proportion multiples

018CH B2-06 DC braking integration time

018DH B2-07 DC braking limit

018EH B3-01 Speed search selection at start

018FH B3-02 Speed search operation current

0190H B3-03 Speed search deceleration time

0191H B3-04 V/F value during speed searching

0192H B4-01 Timer function On-delay time

0193H B4-02 Timer function Off-delay time

0194H B5-01 PID control mode selection

0195H B5-02 Proportional gain
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01A4H B9-01 Zero-servo gain

01A5H B9-01 Zero-servo completion width

0200H C1-01 Acceleration time 1

0201H C1-02 Deceleration time 1

0202H C1-03 Acceleration time 2

0203H C1-04 Deceleration time 2

0204H C1-05 Acceleration time 3

0205H C1-06 Deceleration time 3

0206H C1-07 Acceleration time 4

0207H C1-08 Deceleration time 4

0208H C1-09 Emergency stop time

0209H C1-10 ACC / DEC time set unit

020AH C1-11 ACC / DEC time switching frequency

020BH C2-01 S-curve characteristic time at acceleration start
020CH C2-02 S-curve characteristic time at acceleration end
020DH C2-03 S-curve characteristic time at deceleration start
020EH C2-04 S-curve characteristic time at deceleration end
020FH C3-01 Slip compensation gain

0210H C3-02 Slip compensation primary delay time

0211H C3-03 Slip compensation limit

0212H C3-04 Slip compensation selection during regeneration
0242H C3-05 Slip compensation of V/F characteristic

0213H C4-01 Torque compensation gain

0214H C4-02 Torque compensation time

0215H C5-01 ASR proportional gain 1

0216H C5-02 ASR integral gain 1

0217H C5-03 ASR proportional gain 2

0218H C5-04 ASR integral gain 2

0219H C5-05 ASR limit

021AH C5-06 ASR primary delay

021BH C5-07 ASR switching frequency

0241H C5-08 ASR integral limit

021CH C6-01 Carrier frequency upper limit

021DH C6-02 Carrier frequency lower limit
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021EH C6-03 Carrier frequency proportional gain
021FH C7-01 Hunting prevention selection
0210H C7-02 Hunting prevention gain

0221H C7-03 Hunting prevention parameter
0222H C7-04 Hunting prevention limit

Register address Function codes Name

0229H C8-07 ACRd limit

022AH C8-08 AFR gain

022BH C8-09 AFR parameter

022CH C8-10 AFR limit

022DH C8-11 Voltage DROP compensation parameter
022EH C8-12 Parameter during AVR

022FH C8-13 PWM adjustment method selection

0230H C8-14

0231H C8-15 QN delay time

0232H C8-16 QN delay time adjusted value

0233H C8-17 Delay time of current detection

0234H C8-18 COS detection filter 1

0235H C8-19 COS detection filter 2

0236H C8-20 Testing (simulating) mode

0237H C8-21 OBSERVER selection

0238H C8-22 Observer output phase compensation gain
0239H C8-23 Observer output phase compensation filter
023AH C8-24 Observer output voltage compensation gain
023BH C8-25 (Cj)etz(z:i\;ir proportional value during speed
023CH C8-26 Observer gain

023DH C8-27 Inverter rated current

023EH C8-28 DCCT gain

023FH C8-29 PWM2 phase / 3 phase switching level
0223H C8-01 Current feedback gain

0224H C8-02 ACRq multiples

0225H C8-03 ACRq integral time

0226H C8-04 ACRq limit
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0227H C8-05 ACRd multiples

0228H C8-06 ACRd integral time

0240H C8-30 Carrier frequency selection during Auto-Tuning
0280H D1-01 Frequency reference 1

0281H D1-02 Frequency reference 2

0282H D1-03 Frequency reference 3

0283H D1-04 Frequency reference 4

0284H D1-05 Frequency reference 5

0285H D1-06 Frequency reference 6

0286H D1-07 Frequency reference 7

0287H D1-08 Frequency reference 8

0288H D1-09 Jog frequency reference

0289H D2-01 Frequency reference upper limit
028AH D2-02 Frequency reference lower limit
028BH D3-01 Jump frequency 1

028CH D3-02 Jump frequency 2

028DH D3-03 Jump frequency 3

028EH D3-04 Jump frequency width

028FH D4-01 Frequency reference hold function selection
0290H D4-02 +speed limit

0291H D5-01 Torque control selection

0292H D5-02 Torque reference delay time
0293H D5-03 Speed limit selection

0294H D5-04 Speed limit

0295H D5-05 Speed limit bias

0296H D5-06 Speed / torque control switching timer
0300H E1-01 Input voltage setting

0301H E1-02 Motor selection

0302H E1-03 V/F curve selection

0303H E1-04 Max. output frequency

0304H E1-05 Max. voltage

0305H E1-06 Max. voltage frequency

0306H E1-07 Mid. output frequency

0307H E1-08 Mid. output frequency voltage
0308H E1-09 Min. output frequency
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0309H E1-10 Min. output frequency voltage

030AH E1-11 Mid. output frequency 2

030BH E1-12 Min. output frequency voltage 2
030CH E1-13 Base voltage

030EH E2-01 Motor rated current

030FH E2-02 Motor rated slip

0310H E2-03 Motor no-load current

0311H E2-04 Number of motor poles

0312H E2-05 Motor line-to-line resistance

0313H E2-06 Motor leak inductance

0314H E2-07 Motor iron-core saturation coefficient 1
0315H E2-08 Motor iron-core saturation coefficient 2
0316H E2-09 Motor mechanical loss

0317H E3-01 Motor 2 control method selection
0318H E4-01 Motor 2 Max. output frequency

0319H E4-02 Motor 2 Max. voltage

031AH E4-03 Motor 2 Max. voltage frequency
031BH E4-04 Motor 2 Mid. output frequency

031CH E4-05 Motor 2 Mid. output frequency voltage
031DH E4-06 Motor 2 Min. output frequency

031EH E4-07 Motor 2 Min. output frequency voltage
031FH E5-01 Motor 2 rated current

0320H ES5-02 Motor 2 rated slip

0321H E5-03 Motor 2 no-load current

0322H E5-04 Motor 2 number of poles

0323H E5-05 Motor 2 line-to-line resistance

0324H E5-06 Motor 2 leak inductance

0380H F1-01 PG constant

0381H F1-02 PG operation selection at PG open circuit
0382H F1-03 PG operation selection at over speed
0383H F1-04 ::?g;)peration selection at speed deviation is too
0384H F1-05 PG rotation

0385H F1-06 PG division rate

0386H F1-07 Integral value during ACC / DEC
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0387H F1-08 Over speed detection level
0388H F1-09 Over speed detection delay time
0389H F1-10 Excessive speed deviation detection level
038AH F1-11 Excessive speed deviation detection delay time
038BH F1-12 Number of PG gear teeth 1
038CH F1-13 Number of PG gear teeth 2
0397H F1-14 PGO detection time

038DH F2-01 Al-14B card input selection
038EH F3-01 Digital input selection

038FH F4-01 Channel 1 monitor selection
0390H F4-02 Channel 1 gain

0391H F4-03 Channel 2 monitor selection
0392H F4-04 Channel 2 gain

0393H F5-01 Channel 1 output selection
0394H F5-02 Channel 2 output selection
0395H F6-01 Output mode selection

0396H F7-01 Frequency multiple selection
0400H H1-01 Terminal 3 selection

0401H H1-02 Terminal 4 selection

0402H H1-03 Terminal 5 selection

0403H H1-04 Terminal 6 selection

0404H H1-05 Terminal 7 selection

0405H H1-06 Terminal 8 selection

0406H H2-01 Terminal 9-10 selection

0407H H2-02 Terminal 25 selection

0408H H2-03 Terminal 26 selection

0409H H3-01 Terminal 13 signal level selection
040AH H3-02 Terminal 13 gain

040BH H3-03 Terminal 13 bias

040CH H3-04 Terminal 16 signal level selection
040DH H3-05 Terminal 16 function selection
040EH H3-06 Terminal 16 gain

040FH H3-07 Terminal 16 bias

0410H H3-08 Terminal 14 signal level selection
0411H H3-09 Terminal 14 function selection
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0412H H3-10 Terminal 14 gain

0413H H3-11 Terminal 14 bias

0414H H3-12 Analog input filter time constant

0415H H4-01 Terminal 21 monitor selection

0416H H4-02 Terminal 21 output gain

0417H H4-03 Terminal 21 output bias

0418H H4-04 Terminal 23 monitor selection

0419H H4-05 Terminal 23 output gain

041AH H4-06 Terminal 23 output bias

041BH H4-07 Analog output signal selection

041CH H5-01 Station address

041DH H5-02 Communication speed selection

041EH H5-03 Communication parity selection

041FH H5-04 Stopping method after communication error

0420H H5-05 Timeover detection

0480H L1-01 Motor protection selection

0481H L1-02 Motor protection time constant

0482H L2-01 Momentary power loss detection

0483H L2-02 Momentary power loss ride through

0484H L2-03 Min. base-block time

0485H L2-04 Voltage recovery time

0486H L2-05 Under voltage detection level

0487H L2-06 KEB deceleration rate

0488H L3-01 Stall prevention during acceleration

0489H L3-02 Stall prevention level during acceleration

048AH L3-03 Stall prevention limit during acceleration

048BH L3-04 Stall prevention during deceleration

048CH L3-05 Stall prevention during running

048DH L3-06 Stall prevention level during running

048EH L3-07 Stall prevention function P gain

048FH L3-08 Stall prevention function integral time

04A4H L8-01 Internfdl dynamic braking resistor protection
selection

04A5H L8-02 Over hear pre-alarm level

04A6H L8-03 Operation selection after over heat pre-alarm

216




micno

KEZ200 Inverter

04A7H L8-04 Over hear detection level

04A8H L8-05 Input phase loss protection

04A9H L8-06 Input phase loss detection level

04AAH L8-07 Output phase loss protection

04ABH L8-08 Output phase loss detection level

04ACH L8-09 Short-circuit protection selection at load side
04ADH L8-10 Short-circuit protection selection for grounding
04AEH L8-11 Inverter overload protection selection

0490H L4-01 Frequency detection level

0491H L4-02 Frequency detection width

0492H L4-03 Frequency detection level (+/-)

0493H L4-04 Frequency detection width (+/-)

0494H L4-05 Frequency reference loss detection selection
0495H L5-01 Number of auto restart attempts

0496H L5-02 Auto restart operation selection

0497H L5-03 Retry interval time after fault

0498H L6-01 Over torque detection selection 1

0499H L6-02 Over torque detection level 1

049AH L6-03 Over torque detection time 1

049BH L6-04 Over torque detection selection 2

049CH L6-05 Over torque detection level 2

049DH L6-06 Over torque detection time 2

049EH L7-01 Forward torque limit

049FH L7-02 Reverse torque limit

04A0H L7-03 Forward regenerative torque limit

04A1H L7-04 Reverse regenerative torque limit

04A2H L7-05 Torque limit proportion

04A3H L7-06 Torque limit integral time

04AFH L8-12 AVR function selection

04BOH L8-13 Testing method while leaving factory

04B1H L8-14 UV3 detection

0500H 01-01 Display selection at detection mode

0501H 01-02 Detection selection while switch on the power
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Frequency reference / detection setting / display

0502H 01-03 unit
0503H 01-04 fSr:;thegnéj;it of parameters which are related to
0504H 01-05 Meaning selection of function codes
0505H 02-01 Function selection of LOCAL/REMOTE button
0506H 02-02 Function selection of STOP button
0507H 02-03 Customer defined initial value selection
0508H 02-04 Inverter capacity selection
0509H 02-05 Frequency reference setting method selection
050AH 02-06 Operation selection after operator disconnection
050BH 02-07 Accumulated operation time setting
050CH 02-08 Accumulated operation time selection
050DH 02-09 Initial method

(VL) ENTER command
Register address Function codes Name

FFFDH

ENTER

Write the data to EEPROM

ENTER command the master to use communication mode, write the parameters into the internal RAM data
area of KE200, ENTER command is to write the data in the RAM into the internal nonvolatile memory of
KE200. Write “0” to the register of FFFDH, that command will be activated. Cause the internal nonvolatile
memory of KE200 can be written not more than 100,000 times, so that don’t use the ENTER command
frequently. It is not to use ENTER command to write the data into internal nonvolatile memory while setting

parameters by the operator.

ENTER command

Slave inverter address 01H
The function No. 10H

superior FFH
initial address

inferior FDH

inferior O0OH
Numbers

inferior 01H
Data numbers 02H

inferior O0OH
ENTER correspond data

inferior O0OH

inferior BCH
CRC-16

inferior B2H
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Response for error messages

While the slave equipment gives response, it uses a function code or fault address to indicate whether it is a
correct response or not. For correct response, the slave inverter gives the related function codes and data
address or subsidiary function codes. For incorrect response, the slave equipment feeds back a code which
is the same as normal code, but the logic of the first place is 1.

For example, the signal which is sent from master equipment to slave equipment is requested to read the
address data of inverter function codes, the function code is as below:

00000011 (hexadecimal O3H)

For correct response, the slave equipment feeds back the same function code, for incorrect response, it will
feed back the function code as below:

10000011 (hexadecimal 83H)

Except for the function code is modified due to the mistake, the slave equipment will feed back a 1 bit
abnormal code, it defines the reason of abnormal. After the master equipment gets the abnormal response,
it needs to resent the massage in normal condition, or to make command modification for the correspond
fault.
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Meaning of

incorrect codes

lllegal command

Error of function codes
* The function codes from PLC are not 01H,08H,10H

lllegal data address

Error of register address
* The register addresses which will be stored are not registered

* The start address which are transmitting at the same time are not
0000H, 0001H, 0002H

Operation failure

Numbers are error

* Read or write data numbers are not in the range of 1-16

llegal data
limitation data

or over

Data setting error

* Control data or parameters only have the upper and lower
limitation while writing.

* Related parameters setting is not correct while writing the
parameters.

Data frame error

Write method error
* PLC is trying to write parameters while running.
* PLC output ENINT write command while running

* PLC is trying to write parameters besides A1-00-05,E1-03,02-04
after * CPF03” appearing

* Try to write private data for reading

Parameters are read only

Write into UV
* while "UV” fault happening, PLC is trying to write data

* while "UV” fault happening, PLC is trying to output ENINT
command

EEPROM busy

Writing while the parameters are in the deal processing

* during the data processing, PLC is trying to write data.

About the reset of communication error “CE”

To reset “CE” fault, before 2 second to get the reset signal, the inverter should receive a normal data at least
one time. The “CE fault cannot be reset if the inverter is not in the communication status.

220




micno KE200 Inverter

Appendix 1 Wiring of KE200 PG Card

PG card is required for KE200 close loop vector control mode, KE200 PG card model: PG-B2

(1) The specifications of PG-B2 (special for close-loop vector control) terminals

PG-B2 terminals and specifications

Terminal NO. Content Specification
1 DC+12V(£5%)Max.200mA
Power for pulse
5 generator bcov
(Ground grounding connection terminals for power)
H:+8~12V

’ A phase pulse input (The maximum rL: Bellnow ;'1\/ ncy is 30KH
TA1 terminal e maximum response frequency is z)

4 Pulse input COM

H:+8~12V
5 B phase pulse input _ L: Below +1V _
terminal (The maximum response frequency is 30KHz)
6 Pulse input COM
1 i Open collector output
A phase pulse monitor DC24V Max.30mA

2 output terminal A phase pulse monitor output COM

TA2 3 Open collector output
B phase pulse monitor DC24V Max.30mA
tput terminal
4 outptt termina B phase pulse monitor output COM
Shielded wire

TA3 (E) connection terminal o
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(2) The two connection modes between PG-B2 and encoder.

AC Power

Differential output

TA1
4CN D:D 4CN
TA2
S S |
E TA3(E)

Power+12V

PG

Power OV

A phase pulse input(+)

B phase pulse input

(
A phase pulse input(-)

(

(

B phase pulse input(-)

-
-

OOOOHOOOOOO

A phase pulse
monitor output
B phase pulse
monitor output

%Signal cable, must use twisted shielded cable.
% PG power, can only be used for PG (encoder). Being used as other power

will cause fault because of interference.

% PG wiring length<<100m.

% The direction of rotation of PG is set by F1-05, the factory default is A phase

advance when the motor forwards.

The wiring diagram of differential encoder and PG-B2

Open collector output

TA2

o
o
o
o
o

PG

Power+12V

|

2KQ/0.25W Power OV

A phase pulse input

2KQ /0. 25W

-
-

B phase pulse input

A phase pulse
monitor output

B phase pulse
monitor output

\
\

% Signal cable, must use twisted shielded cable.
% PG power, can only be used for PG (encoder). Being used as other power
will cause fault because of interference.

% PG wiring length<<100m.

% The direction of rotation of PG is set by F1-05, the factory default is A phase

advance when the motor forwards.

The wiring diagram of collector encoder and PG-B2
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TA1
1
O
2
O
3 150 180
3 /
470 } t Apput;:s © frequency
o4 N\ divider
150 180 <
5 150 180
O /
470 } : B phase
6 pulse
O L
150 180 <

1 TA2
1
L
A
}\ 2
O
3
—__
1}
4
O

e To connect with voltage output type PG (encoder), please select the PG card

which has bigger than 12mA current output interface at the optical coupling (diode).

e The frequency dividing ratio of pulse monitoring is adjustable by F1-06
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Appendix 2 Comparison Table of LED Display & English Letter

LED Display | English Letter | LED Display @ English Letter
| —
”—, A ’E o)
] b | T
[ [
L C L] U
Q’ d I: r
- e Pk
— - —
— 7 S
H H L v
| [
L - L] G
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