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1. CONTROL METHOD SELECTION

1.1 INTRODUCTION

The VS-616G5 is provided with four control modes : open loop vector, flux vector, V/f control with PG feedback, and Vif control.

The control method can be selected easily by using the operator according to the users’ applications.

The method is set to open loop vector prior to shipment. Set the control method and motor-related constants according to the following
procedures before using the VS-616G5

( SETTING PROCEDURE FOR CONTROL METHOD )

V/f CONTROL

YES VECTOR CONTROL
WITH PG ?

No

YES

CONTROL METHOD
SELECTION (A1-02=3)

CONTROL METHOD CONTROL METHOD SELECTION

SELECTION (A1-02=0) (A1-02=1)
PG CONSTANT (F1-01) CONTROL METHOD :‘ET‘T’?:?““T (F1-o1)
SETTING SELECTION (A1-02=2)

YASKAWA No

SET THE FOLLOWING CONSTANTS
INPUT VOLTAGE (E1-01)
MOTOR SELECTION (E1-02)
V/f PATTERN CONSTANTS (E1-03 TO 10)
MOTOR RATED CURRENT (E2-01)

DIFFERENT FROM
INVERTER CAPACITY

SAME AS INVERTER

CAPACITY AUTO-TUNING EXECUTION

| .
) ‘/

SET THE FOLLOWING CONSTANTS
INPUT VOLTAGE (E1-01)
MOTOR SELECTION (E1-02)
MAX FREQUENCY (E1-04)

* YASKAWA standard motors
are total ly-enciosed and
external ly-cooled FEK 4-
pole motors.

N|

1.2 FEATURES OF FOUR CONTROL METHODS

Control Method V/f Control V/f with PG feedback Open Loop Vector Flux Vector
Basic control Voltage/frequency control Voltage/frequency Current vector Current vector control
(open loop) control with speed control without PG
compensation
Speed detector Not needed Needed Not needed Needed
(pulse generator) (pulse generator)

Speed detection Not needed PG-A2, PG-D2 Not needed PG-B2, PG-X2
option
Speed control 1:40 1:40 1:100 1-1000
range
Starting torque 150%/3Hz 150%/3Hz 150%/1Hz 150%/0r /min
Speed control +2~+3% =+0.03% +0 2% +0 02%
accuracy 8
Torque limit Not possible Not possible Possible Possible ‘,‘:,,::?.“'
Torque control Not possible Not possible Not possible Possible v
Noise reduction Standard * Standard * Standard * Standard * 3
Application Muitiple motor drives Application where pulse | All range of variable | Simplified servodrives

Replacement of existing motors | generator 1s provided to | speed applications -

whose motor constants are not | machine side mﬁzrzfcuracy speed

known

When auto—tuning is disabled Terque control ,

* Some capacity models cannot be applied for noise reduction. ,“'



1.3

CHANGING CONTROL METHOD

(Example) The control method is changed from open loop vector to V/f control.

Description

Key Sequence Digital Operator Display Remarks

Displaying frequency reference.

Displays Operation.

Displays Initialize.

Select Initialize.

Change the constant name.
(Displays Control Method.)

By depressing DATA/ENTER key,
Constant No. and set value are
displayed.

Change the control method.
(Displays V/f Control.)

Select V/f Control.

Return to Operation.

Select Operation to display
frequency reference.

Frequency Ref

U1-01=60. 00Hz
*kMain Menusk
MENU Operation
*Main Menuk
! IIII[ Initialize
DATA/ENTER Select Language When selecting Initialize,

English Select Language is displayed.

l 1 Control Method
Open Loop Vector
A1-02=02
DATA/ENTER Open Loop Vector
A1-02=00
V/F Control
Af isplayi
DATA/ENTER Entry Accepted ter displaying Entry
Accepted for 0.5 second,
returns to the control method
*iMain Menukx .
MENU Operat ion display.
Frequency Ref
DATA/ENTER U1-01=60 00Hz

1.4

SETTING PROCEDURE AT V/f CONTROL (A1-02=0, 1)

Set the motor related constants in the fol lowing procedure.

Order Contents Description
1 Input voltage setting | Set the inverter input voltage in constant E1-01 in units of 0 1V
2 Motor selection Set 00 (standard motor) or 01 (inverter motor) in constant E2-01.
Select V/f pattern
= At E1-03=0 to OE, 15 preset V/f patterns can be selected.
For each V/f pattern, refer to Par 2 7, “V/f PATTERN”
» At E1-03-0F, custom V/f patterns can be set in constants E1-04 to E1-10.
The fol lowing shows the relation of E1-04 to E1-10
A
3 V/f pattern selection B
Qutput . :
Voltage ©E1-08 | ..... ' .
€1-10 |- » . E E
0E1-09 E1-07 E1-08 E1-04
Output Frequency
Set motor rated current in constant E2-01
4 Mot ted nt
oror ;:t:inzurre Motor rated current setting unit 1s 0.01A for models of 7. 5kW or below and 0. 1A
for models of 11kW or above




1.5 AUTO-TUNING PROGEDURE

Perform auto—tuning, referring to the following description

‘ PRECAUT |ONS .

Since the motor rotates automatically during auto—tuning, disconnect the motor from the machine system for safe
operation.

All control circuit terminal input signals are disregarded in the auto—tuning mode.

@
@
® Since carrier frequency is changed to 2kHz during auto-tuning, motor noise may be increased.
@

Verify that the motor is stopped before starting tuning.

[ Operation Procedure ]

Procedure . Description
1 | Verify safety - Is the motor disconnected from the machine system ?
. Is the motor shaft key removed ?
. Is there any person or object around the motor shaft ?

* |s the brake released ? ( In case of motor with brake )
- "  Are inspections or settings described in Pars. 4.2 and 4.3 of the instruction manual
performed ?

2 | Turn ON inverter power| " Verify that no fault has occurred.

supply - Verify the PG rotating direction ( when PG is provided ).
3 | Select tuning mode * Depress MENU key and select ,Main Menu,, / Operation. Thendepress V or A keytodisplay
wMain Menu,, / Auto-Tuning
4 | Input tuning data * After depressing DATA / ENTER key, input the motor nameplate data.
Data Name - Input Value ‘
Rated Voltage' Set motor rated voltage [VAC]
Rated Current Set motor rated current [A]
Rated Frequency Set motor rated frequency [Hz]
Rated Speed Set rated rotating speed [r/min] (with constant torque
motor).

Set base rotating speed [r/min] (with constant output motor)

Number of Poles Set the number of motor poles.

Select Motor 1/2 1 . For driving the connected motor as the 1st motor
2 . For driving the connected motor as the 2nd motor.

PG Pulses/Rev Set the number of pulse generator pulses [PPR].
(Displayed only when Set 0 when tuning without PG.

control with PG is
selected.)

Depress DATA/ENTER key to display Rated Voltage

Change the set value by depressing V, A or > /Reset keys, and then depress DATA/ENTER
key

Depress A key to display Rated Current

To change the data, perform the same procedure as step @

@ ®&0 60

Input the data in Rated Frequency, Rated Speed, Number of Poles, Select Motor 1/2, PG

Pulses/Rev, respectively.

Note : PG pulse/Rev is not displayed when control without PG is selected

® -Depress A key to display Tuning Ready ? / Press RUN Key. ( “Press RUNKey” isblinking. ) "
v



Execute tuning = Verify the motor rotating direction by LED and change it by FWD/REV key when necessary
Depress RUN key to execute tuning. During tuning, “Tune Proceeding” (blinking) is
displayed After completing tuning, “Tune Successful” (blinking) 1sdisplayed. After
the motor stops, “Tune Successful” is displayed

Note : By depressing STOP key during tuning, auto—tuning 1s interrupted and the motor
coasts to stop. The data under tuning are returned to the data obtained before
tuning

After Completion of »  After completion or interruption of tuning, depress MENU key to return to the drive mode.

Tunin
€ * To perform tuning again, start from step 1




[ FAULT DISPLAYS AND CORRECTIVE ACTIONS AT AUTO-TUNING ]
The fol lowing are fault displays and corrective actions at auto~tuning |f any of the following faults are found, the digital
operator displays the fault contents ; the motor coasts to stop if 1t is under operation Fault contact output or minor

fault contact output does not operate i
Fault Display Contents Description Corrective Action
Data [nvalid Motor data fault Motor data input tuning was not | * Check the input data
proper * Check the inverter and motor capacities
Resistance Line-to-line Tuning was not completed * Check the input data
resistance fault within the specified time * Check the motor wiring

No—load Current No-load current fault

Saturation - 1 Iron core saturation

coefficient 1 fault

Saturation - 2 Iron core saturation
coefficient 2 fault

Rated Slip Rated slip fault
Accelerate Acceleration fault Motor did not accelerate inthe | * Increase acceleration time (C1-01)
specified time * Increase torque |imit values (L7-01, 02) If
they are small values
* When the motor is connected to the machine,
separate them from each other
PG Direction Motor rotating Inverter, PG (phases A and B) | * Check the PG wiring
direction fault and motor (phases U, V and W) | . (heck the motor wiring ’
were not connected properly i
Motor speed Motor speed fault Torque reference became * If the motor 1s connected to the machine,
excessive (100%) at tuning separate them from each other
* Increase acceleration time (C1-01)
* Check the input data, especially the number
of PG pulses
ALARM  Over Load Excessive tuning load | Torque reference exceeded 20% [ (For display at tuning with motor single-unit)
(Displayed after at tuning * Check the input data, especially the number
completion of tuning) of PG pulses




1.6

INITIALIZE MODE

As described below, the language displayed on the digital operator, the access level to set/read constants or constants

or control method (V/f control, vector control) can be selected.

C
——a

Make sure to set this mode before using the VS—

61665. The following table shows the main constants for initialize mode.

Constant Digital
No. Operator Name Description
Display
A1-00 | Select Language selection 0 ' English
Language (can be changed during] 4 . Japanese
run)
A1-01 | Access Level | Access level 0 : Exclusive for monitoring
f::;‘ be changed duriing 1 * Constants for user selection
(Constants to be set/read can be programmed by digital operator.)
2 . QUICK-START
(Constants required for test run are set/read.)
3+ BASIC
(Normal ly-used constants are set/read )
4 . ADVANCED
(All constants are set/read.)
., A1-02 | Control Control method 0 : V/ control 1 . V/f control with PG feedback
- Method selection
2 * Open loop vector 3 ' Flux vector
A1-03 Init Reset to factory 1110 . Initialization of user setting
Parameters | defaults 2220 . 2-wire initialization
3330 . 3-wire initialization
A1-04 | Enter Password 1 Input password 1
Password ’
A1-05 | Select Password 2 Input password 2
Q Password
4 A2-01 | User Param 1’| User select constants| Up to 32 constants required for the user can be selected.
~32 | to 32 When A1-01=01 (user program) is selected, only constants specified
by A2-01 to 32 can be selected Set the constant Nos. you select.

Note . When password 1 differs from password 2, A1-01 to A1-03 and A2-01 to 32 cannot be set (can be read only) and all

constants belonging to the VS-616G5 are locked in the status initialized by the user.

If you depress both > /RESET key and MENU key simultaneousiy, password 2 is displayed and i1t can be set/read.

1.6.1

Constants to be set/read by digital operator can be selected by setting constant A1-01 as shown below.

Constant Access Level

(QUICK-START) is preset at the factory.

A1-01=2

A1-01 Name Description
0 Exclusive for Operation mode and initial ize mode are enabled. Constants cannot be set/read
monitoring by digital operator in programming mode or modified constants mode.
1 User selected Up to 32 constants to be set/read by digital operator can be selected
constants
When A1-01=01 is selected, constants specified by A2—01 to 32 can be set/read
by digital operator. Set the constant Nos. in A2-01 to 32.
When constant Nos. are not set in A2-01 to 32, user selected constants by A1-01
. cannot be set/read.
2 QUICK-START Constants required for quick—start operation are set/read. For details, refer
to the access level list in Table 1.
O 3 BASIC Basic constants are set/read For details, refer to the access level list in
Table 1.
4 Advanced Advanced constants are set/read For details, refer to the access level list
’ in Table 1.




Table 1

Access Level List

Group Group Function Function Digital Operator Access Level
No. No. N% Disglay Q B A
B Application B1 Operation mode selection Sequence () )] O
B2 DC injection braking DC Braking (@) O
B3 Speed search Speed Search O
B4 Timer function Delay Timers O
B5 PID control PID Control O
B6 DWELL function ' Reference Hold (@)
B7 DROOP function Droop Control O
B8 Energy-saving control Energy Saving O
B9 Zero servo Zero Servo (@)
c Tuning Ct Accel/detel time Accel / Decel O O O
C2 S-curve characteristics $—Curve Acc/Dec O O
c3 Slip compensation Motor-Sliip Comp O @)
c4 Torque compensation Torque Comp (0] (@)
5 ASR ASR Tuning ®) o]
C6 Carrier frequency Carrier Freq O O
C7 Hunting prevention Hunting Prev (@)
C8 Factory adjusted constant Factory Tuning O
D Reference D1 Frequency reference value Preset Reference (o] (@) o
D2 Upper/lower limits Reference Limits (@) O
D3 Setting prohibiting frequency Jump Frequencies O O
D4 Sequence Sequence O
D5 Torque reference Torque Control O
E Motor E1 V/f characteristics V/F Pattern (0] O O
E2 Motor constants Motor Setup O O O
E3 Motor 2 control method Motor 2 Ctl Meth O
E4 V/f characteristics 2 V/F Pattern 2 )]
E5 Motor 2 constants Motor 2 Setup O
F Options F1 PG speed control card PG Option Setup (o) (0] o]
F2 Analog reference card Al-14 Setup O O
F3 Digital input card DI-08, 16 Setup O O
F4 Analog monitor card A0-08, 12 Setup O (@]
F5 Digital output card D0-02 Setup O O
F6 Digital output card D008 Setup O (@)
F7 Pulse monitor card PO-36F Setup O o
H Terminal H1 Sequence input Digital Inputs O (@)
H2 Sequence output Digital Outputs O O
H3 Analog 1nput Analog Inputs (0] (@)
H4 Analog output Analog Outputs O O
H5 MODBUS communication (RS-485) Serial Com Setup O
L Protection L1 Motor electronic overload thermal Motor Overload O (@)
L2 Momentary power loss ride—through PwrlLoss Ridethru O (@]
L3 Stall prevention Stall Prevention (@] (o]
L4 Frequency detection Ref Detection O O
LS Fault retry Fault Restart O O
L6 Overtorque detection Torque Detection O O
L7 Torque limit Torque Limit (@) (@)
L8 Hardware protection Hdwe Protection O O
0 Operator 01 Selection of display Monitor Select O (@)
02 Operation (key functions) Key Selections (0] (o)




1.6.2 Constant Initialization

To return the inverter constants to the factory settings or to replace the control circuit boards, initialize the consta'nts
after setting language selection (A1-00), control method selection (A1-02)," or kVA selection (02-04).
The contents of initialization differ as shown below, depending on the set values.

A1-03 Name Description

3

1mo User Initialize * Returns to the initial value of user setting.

» By setting 02-03=1, constants stored in the inverter are stored as user setting initial
values.

« Up to 50 constants can be stored in the inverter as user setting initial values. When
the constants are not stored as user setting initial values, this initialization is
not possible.

2220 2-Wire Initialize | Terminal 1 becomes FWD run command and terminal 2 becomes REV run command.
3330 3-Wire Initialize | Terminal 1 becomes run command, terminal 2 becomes stop command and terminal ecomes
FWD/REV run selection.
Ls ¢
O The following shows typical operation to initialize to English display and open loop vector control. T{_(V\
Description Key Sequence Digital Operator Display Remarks
» Displaying frequency reference Frequency Ref
U1-01=60. 00Hz

. m *Main Menukx
» Displays Main Menu Operation
_#Main Menuk*
Initialize

» Displays Initialize

H

- Select Initialize DATA/ENTER Select Lgnguaze » When selecting Initialize,
English Select Language is
displayed.
» Displays Control Method Control Method * To change control method,

depress ENTER key and then {

en Loop Vector
O P : key to select control method.

Initialize

» Displays Initialize Selection
' - No Initialize

- H ) H
H H

frequency reference U1-01=60 00Hz

* Depress DATA/ENTER key DATA/ENTER A1-03=0 *
No Initialize
"+ Displays 2-Wire Initialize - - A1-03=2220 *
. 2-¥ire Initial
. Perform initialization After displaying Entry Accepted
DATA/ENTER Entry Accepted for 1 5 seconds, returns to
display of Initialize
Selection.
* Return to Operation @ *kMain Menutk
Operation
» Select Operation to display DATA/ENTER Frequency Ref



2.

2.1 CONSTANTS ARRAY OF DIGITAL OPERATOR DISPLAY FUNCTIONS

CONSTANT LIST

&r . . Access
tad Function Display Level
Operation U | Monitoring Items Status monitoring Nontor a.8.A
MENU I " U2 Fault trace Fault Trace Q,B.A
nverter operation i1s enable Monitor
Inverter status 15 displayed U3 Fault history Fault History Q,8,A
4A Initialize Al Initialization Initialize Q,B.A
A2 User setting constant User Constants A
(Initialize) .
JLanguage display in LCD 18 . "
selected Constant access B Application E [Operation method selection Sequence G,B.A
levels, control method B2 DC tngection braking DC Braking B.A
selection and in1tialize Application
passwords are set B3 Speed search Speed search A
I B4 Twmer function Delay Timers A
B5 PID control PID Control A
_I Programming - BS DNELL funotion Referance Hold A
B7 DROOP function Droop Control A
(Programming) B8 Energy-saving control Energy Saving A
JConstants are set/read  items| BY Zero servo Zero Servo A
to be set/read vary dependingg
lon the access level setting _1 c Tuning Acce!/decel time Accel /Decel 0,B,A
C2 | S-curve characteristics $~Curve Acc/Dec A
- Tuning C3 Slip compensation Notor-Si1p Comp B,A
C4 Torque compensation Torque Comp B, A
-l Auto-tuning ‘ T5 ASR ASR Tuning Y
(Auto~tuning) C6 Carrier frequency Carrier Freg B.A
- Cc7 Hunting prevention Hunting Prev A
tant: "n
I:::?;-T‘I"y‘ss:t ;y.::p::::?_ng C8. Factory—tuning constant Factory Tuning A
tuning data (motor name-plate
values) when performing vector 4 D Reference Bl Frequency reference value Preset Reference Q,B,A
D2 Upper/lower limits Referencs Limits B A
Referonce D3 Jump frequency Jump Frequencies B,A
D4 Sequence Sequence A
-r Kodified Constants D5 Torque reference Torque Control A
(Modi1fied Constants)
- tante that have be 4 E Motor Constants El V/f pattern V/F Pattern Q
y constants tha ve been E2 Motor constants Motor Setup Q,B,A
lchanged .from the factory
settings are set/read Votor E3 Motor 2 control method Motor 2 Ctl Meth A
E4 V/f pattern/ 2 V/F Pattern 2 A
E5 Motor 2 constants Motor 2 Setup A
4 F Option F1 PG speed control card PG Option Setup QB A
F2 Analog reference card Al-14 Setup B A
Option F3 Digital input card DI-08 . 16 Setup B.A
F4 Analog monitor card A0-08 , 12 Setup B.A
F5 Digital output card D002 Setup B,A
F6 Digital output card D0-08 Setup B.A
F7 Pulse monitor card PO-36F Setup B,A
—1 H | control Gircuit Termnals E Sequence input Digital Inputs B.A
H2 Sequence output Digital Outputs B A
Terminal H3 Analog tnput Analog Inputs B.A
H4 Analog output Analog Outputs B.A
H5 MODBUS oomsunication (RS—-485) Serial Com Setup A
m lect t= I
{L Protection L1 °’°:.:f°:§“::|“ rma Motor Over load B,A
L2 | Momentary &Wﬂ'hlﬂs ride- PurLoss Ridethru B.A
Protection rou
L3 Stall prevention Stall Prevention B.A
L4 Frequency detection Ref Detection B,A
LS Fault retry Fault Restart B,A
L6 Overtorque detection Torque Detection B8.A
L7 Torque himit Torque Limit B,A
L8 Hardware protection Hdwe Protection B,A
0 Digital Operator '6'1 display selection Monitor Select B.A
02 Key selaction Key Selections B,A

10

Operator

L J
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2.2 VS-61665 CONSTANT LIST (1)

' Change | *3 Constant Acoess Leval
F Con~ Name Setting| Setting |Factory] During
unat fon stant (Digital Operator Display) | Rangs | * Unit  |Setting Remarks Operation |y , o [V/F Open Flux
No (O Enabled mith Loop Voot
* Disabled) " Veator
A1-00| Language selection for digital 0,1 1 1 0 English
operator display *1 |1 Japanese 0 Q Q Q Q
(Seleot Language)
)| A1-01| Constant access level 0~4 1 2 |0 Exclusive for monitor
(Access Level) 1 User program (o} Q Q Q [e]
2 Quick-start( Q)
3 Basic (B)
4  Advanced (A)
Imtialize] A1-02 | Control method seiection 0~3 1 2 |0 V/f Control
(Control Method) *1 1 V/f with PG feedback x Q Q Q Q
2 Open loop vector
3 Flux vector
Inttialize| A1-03 | Initialize 0000~ 1 0000 | 1110  User Imitialize
(Init Parameters) 9999 2220 2-Wire Initialize x Q Q Q Q
3330 3-Wire Initialize
s | A1-04| Password 1 0000~ 1 0000 x Q Q Q Q
, {Enter Password) 0989
A1-05 | Password 2 0000~ 1 0000 x Q Q Q Q
(Select Password) 9909 .
User A2-01 | User setting constant
Constants | (User Param 1 to 32) - - - x A A A A
A2-32
B1-01 } Refarence selection 0~3 1 1 0 Digital operator x Q Q Q Q
(Reference Source) 1 Termnal .
2  Serial communiocation
! 3 Option PCB
B1-02 | Operation method selection 0~3 1 1 0 Digital operator
. (Run Source) 1 Terminal x Q Q Q a
2 Serlal communication
3 Option PCB
, B1-03 | Stopping method selection 0~3 1 0 0 Ramp to stop
Sequence (Stopping Method) L] 1 Coast to stop x [+] Q Q Q
2 DC injection to stop
3 Coast with timer
B1-04 | Prohibition of reverse operation| 0, 1 1- 0 |0 Reverse enabled x B B B B
(Reverse Oper) 1 Reverse disabled
Application] B1-05 | Operation selection for setting | 0~3 1 [} 0 Run at frequency reference
of E1-09 or less 1 STOP x x x x A
{Zero-Speed Oper) 2 Run at min frequency
3 Run at zero speed ’
B1-08 | Read sequence input twice 0,1 1 1 0 2ms - 2 Scans x A A A A
(Ont| Input Scan) 1 5ms - 2 Scans
B2-01 | Zero speed level (DC injection [0 O~| O 14, 05 X 8 B B B
braking starting frequenoy) 100
(DCIny Start Freq)
Dc Bukmq B2-02 | DC injection braking current 0~ 100 1L 50 x B8 B B X
(DCIny Current)
B2-03 ] DC injsctionbraking time at start |0 00~] O Olsec | 0 00 x - B B B B
(DCIns Time @Start) 10 00 ‘
B82-04 | DC injection braking time at stop {0 00~| O Oisec| 0 50 x B B8 -] B
(DCiny Time @Stop) 10 00

*1
* 2
*3

Not initialized

(Domestic standard specifications

A1-01=1, A1-02=2)

Setting range 15 only 0 and 1 when the control method 1s set to flux vector control (A1-03=3)

Constant access levels

Setting / reading enabled at Q Quick-start(A1-01=2), B Basic(A1-01=3), A

Advanced (A1-01=4)

X Setting / reading disabled

1"



VS—616G5 CONSTANT LIST (2)

Change | *3 Constant Access Level
Con— Name Setting] Setting Factory During
Function stant (MDigital Operator Display) Rangs | Umit Setting Remarks Operatical | v/f | Open Flux .
No (O Ensblad with Loop Veotor
X Disebled) Pa Veotor
B3-01 | Speed search selection at start | 0,1 1 [} 0 Disabled X A A A A
(SpdSrch at Start) * 1 Enabled
. * Changing the control method
, (A1-02) changes the set value
peed Searc) automatically
F ' (Refer to page 25 )
B3-02 | Speed search operating current 0~200F 1% 150 x A x A x
(SpdSrch Current)
B3-03 | Speod search deceleration time |0 1~ | O lIsec 20 x A x A x
__(SpdSrch Dec Time) 10 0
84-01 | Timer function ON-delay time 00~} 0 1sec [N x A A A A
Delay (Delay-ON Timer) 300 0
Timers B4-02 | Timer funotion OFF-delay time 0 0~ ] O 1sec 00 x A A A A
(Delay-OFF Timar) 300 0 -
B5-01 | PID control mode selection 0,1,2 1 [} 0 Disabled x A A A A
(PID Mode) 1 Enabled (D=Feedback)
2 _Enabled (D=Feed-Forward)
B5-02 | Proportional gain (P) 0 00~| 001 100 X A A A A
(PID Gain) 10 00
B5-03 | Integral (1) time 0 0~| 0 1sec 10 x A A A A
i (PID | Timo) 360 0 .
B5-04 | Integral (I) lLimit oo~] O01% 100 0 x A A A A
PiD (PID | Limit) 100 O
Applicatio] Control [ B5-05| Differential (D) time 0 00~] 0 Olsec 0 00 x A A A A
(PID D Time) 10 00
85-08 | PID limit 00~] 01% 100 0 x A A A A
(P1D Luﬂi) 100 0
B5-07 | PID offset adjustment ~100 0 0 1% 00 x A A A A
(PID Offset) ~
" "] 100 0
B85-08 | PID primary dolay time constant |0 00~] O Qlsec 0 00 x A A A A
(PID Delay Time) 10 00 .
B86-01 | Dwell frequency at start 00~] O 1K, 00 x A A A A
(Dwei| Ref @ Start) 400 0 ‘
B86-02 | Dwel! time at start 0 0~ | O tsec 00 x A A A A A
Reference (Dwei| Time @ Start) 10 0
Hold B6-03 | Dweli frequency at stop 00~| O1H 00 x A A A A
{Dwel| Ref @ Stop) 400 0
B6-04 | Dwel! tims at stop 0 0~| O 1sec 00 x A A A A
(Dwell Time @ Stop) 10 0
B7-01 | Droop control gain - 000~| oot 000 x x x x A
Droop (Droop gain) 100
Control | B7-02 | Droop control delay time 0 00~] 0 Olsec 0 00 x x X x A
(Droop Delay Time) 100
B8-01 | Energy-saving gain 0~100] 1% 80 x A A x x
Energy (Energy Save Gain)
Saving B8-02 | Energy-saving frequency 00~| 01K 00 x A A X x
(Energy Save Freq) 400 0
B9-01 | Zero-servo gain 0~100| 1 5 x x x x A
Zero Servo| (Zero Servo Gain)
B9-02 | Zero~servo completion width 0~ 1 10 x x x x A
(Zero Servo Count) 16383
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VS-616G5 CONSTANT

LIST (3)

Change *3 Constant Access Level
Con— Name Setting| Setting |Factory| During
Function stant (Digital Operator Display) Range Unit  |Setting] Remarks Operation |y , ¢ v/t Open Flux
No (O Enebled with Loop Vector
) x Disabled) P Vector
C1-01 | Acceleration time 1 100 (o] Q Q Q Q
(Accel Time 1)
€1-02 | Deceleration time 1 100 o Q Q Q Q@
(Decel Time 1)
C1-03 | Acceleration time 2 Depend—|Depend-ing| 10 O (o] B B -] B
(Accel Tima 2) ing on on
©1-04 | Deceleration time 2 ci-to] c1-10 | 100 (o] B B B B
(Decel Time 2)
C1-05 | Acceleration time 3 100 x A A A A
(Accel Time 3) .
Accel / [ C1-06 | Deceleration time 3 000- |O O1 sec| 10 O x A A A A
Decel (Decel Time 3) 800 00 or
C1-07 | Acceleration time 4 ) or |013ses]| 100 , x A A A A
(Accel Time 4)
C1-08 | Deceleration time 4 00 100 x A A A A
(Decel Time 4) 6000 O]
C1-09 | Emergency stop time 100 (o] B B B B
(Fast Stop Time)
C1-10| Accel / decel time setting unit | 0,1 1 1 0 0 01 Seconds x A A A A
(Acc / Dec Units) 1 01 Seconds
C1-11 | Accel / decel time swmitching 00~] O1H, | 000 x A A A A
frequenocy (Acc / Dec SN Freq) | 400 O
C2-01} S-curve characteristic time at [0 00~] 0 Olsec| 0 20 x A A A A
Tuning acceleration start (SCrv Accé 250
Start)
02-02 | S-curve characteristic time at |0 00~| O Olsec| 0 20 x A A A A
S—~Curve acceleration end (SCrv Accd End) | 2 50
ACC / Dec ] C2-03 | S-curve characteristic time at |0 00~| O Olsec| 0 20 x A A A A
doceleration start (SCrv Dec@ | 2 50
Start)
02-04 | S—curve characteristic time at |0 00~] O Olsec | O 00 x A A A A
dece leration end (SCrv Dec@ End) | 2 50
C3-01| Slip compensation gain 0 0~ 01 1 0 |* Changing the control method (o] B x B 8
, (Slip Comp Gain) 25 * (A1-02) changes the set value
automatically
(Rofer to page 25 )
Motor-Slipj| C3-02| Slip compensation primary delay | 0~ ms 200 |* Changing the controi method x A X A X
Compensa— time 10000 * (A1-02) changes the set value
tion (S11p Comp Time) automatically
(Refer to page 25 )
C3-03| Slip compensation Limit 0~ 1% 200 x A X A x
(Slp comp Limit) 250
C3-04| Slip compensation selection 0,1 1 0 0 Disabled X A A A x
during regeneration 1 Enabled
(Slip Comp Regen)
C4-01 | Torque compensation gain 0o00~] 001 100 (o] B B B x
(Torq comp Gain) 2 50
Torque C4-02 | Torque compensation time constant | O~ ims 20 |[* Changing the control method X A A A x
Compensa— (Torq Comp Time) 10000 * (A1-02) changes the set value
tion automatical ly
(Refer to page 25 )
€5-01 | ASR proportional (P) gain 1 0 00~| 001 |20 00|* Changing the control method O x B x B
(ASR P Gain 1) 300 00] * (A1-02) changes the set value
automatically
(Refer to page 25 )
€5-02 | ASR integral (1) time 1 0 000| O 001 |0 500|* Changing the control method (o] x B x 8
Constant No (ASR | Time 1) -~ sec * (A1-02) changes the set value
10 000] automatically
(Refer to page 25 )
€5-03 | ASR proportional (P) gain 2 0 00~] 001 |20 00|* Changing the control method [0} x B x B
(ASR P Gan 2) 300 oof * (A1-02) changes the set value
sutomatical |y
(Refer to page 25 )
C5-04 | ASR integral (I) time 2 0 000] 0001 |0 500|* Changing the control method (o] x B x B
(AR | Time 2) ~ sec * (A1-02) changes the set value
10 automatically
°°°| (Refor to page 25 )
I

13



VS-616G5 CONSTANT LIST (4)

Change | *3 Constant Access Level
Con- Name Setting] Setting Faotory During
Function stant (Digital Oparator Display) | Renge | Umit Setting Remarks Operation) [V /£ | Open f .
No (O Erabled} with Loop Vec‘t':r
X Diseble PG Vector
C5-05| ASR Iimit 00~| 01% 50 - x x A x X
(ASR Limit) 20 0
C5-08| ASR primary delay time -]0 000|0 001seac] O 004 - x x x x A
ASR (ASR Delay Time) ~
0 500
C5-07| ASR switching frequency 00~| O 1H, 00 ' x x x x A
(ASR Gain SW Freq) 400 0 i
C6-01| Carrier frequency upper limit |0 4~ | 0 1KH; 150 When vector control (A1-02=2 or x 8 B B B
(Carrier Freq Max) 15 Ok *k 3) 1s selected, the setting range
of C6-01 and 02 16 2 0 to 15 0
Tuning C8-02| Carrier frequency lower limit |0 4~} 0 1KH; 150 *k Setting range and factory x A A x x
Carrier (Carrier Freq Min) 15 0N ok setting differ depending on
Fr the inverter capacity”
C8-03] Carrier frequency proportional }00~989 1 00 (Refer to page 28 or 27 ) x A A x x
gain (Carrier Freq G_am) fad fad -
C7-01 | Hunting prevention selection 01 1 1 0 Disabled x A A X x
Hunting (Hunt Prev Select) 1 Enabled
Prevention§ C7-02| Hunting prevention gain 0 00~| 0 01 100 ) X A A x x
- (Hunt Prev Gain) 2 50 -
C8-08| AFR gain 0 00~| 0 01 1 00 ' x x x A x
Factory (AFR Gain) 10 00
Tuning
D1-01 | Frequency refarence 1 00~] 0 1H; 00 (o] Q Q Q Q
(Refarence 1) 400 0
D1-02| Frequency reference 2 00~] 0 1H; 00 (o] Q Q Q Q
(Reference 2) 400 0
D1-03 | Frequency reference 3 00~ 01H,; 00 - (o] Q Q Q Q
(Reference 3) 400 0
Presat [ Di-04| Frequency reference 4 00~| 0 1H, 00 o Q Q Q Q
Reference (Reference 4) 400 0
Reference D1-05| Frequency refsrence 5 00~]| 01H, 00 O B B B B
(Raference 5) 400 0 .
D1-08 | Frequency refarence 6 00~] 01H, 00 o] B B B B .
(Refarence 8) 400 0
01-07| Frequency reference 7 00~| 0 1H, 00 (o] B B B B
(Refarence 7) 400 0
D1-08] Frequency reference 8 00~| 0 1H; 00 (o] B B B8 B
(Reference 8) 400 0
D1-08] Jog fraquency refarence 00~| O 1H,; 60 @] Q Q Q Q
(Jog Refarence) 400 0
D2-01{ Frequency reference upper [imit]0 O~ 0 1% 100 0 x B B B B
Reference (Ref Upper Limit) 110 0
Limst D2-02| Frequency referance lower | 1imit]0 O~ | 0 1% 00 x B B B B
(Ref Lower Limit) 100 0

14



VS-616G5 CONSTANT LIST (5)

Change 43 Constant Acoess Level
Con— Name Setting| S-ttm‘v Factor During
Funation stant (Digital Operator Display) Rongs | tnit  [Setting * Remarks operation |y , V7§ | Open Flux
No (O Ensbled =ith Loop Vactor
' . x Disabled) re Veotor
D3-01 | Jump frequency 1 " loo~| o, [ 00 x B B B B
(Jump freq 1) 400 0
Jump D3-02 | Jump frequency 2 00~] O 1H 00 x B B B B
freq! (Jump freq 2) 400 O
D3-03 | Jump frequency 3 00~| OW, | OO X B B -] B
(Jump freq 3) 400 0
D3-04 | Jump frequency width 00~| 01K 10 x B B B B
{Jump Bandwidth) 20 0
D4-01 | Frequency reference hold functio 0,1 1 0 0 Disabled x A A A A
Sequence selection (MOP Ref Memory) 1 Enabled
Reference D4-02 | +— Speed limits 0~100] 1% 25 X A A A A
(Trim Control Lvl)
D5-01 | Torque control seleotion 0,1 1 0 | 0 Speed control X X x x A
(Torq Control Sel) 1 Torque control
D5-02 | Torque reference delay time 0~ 1msec o x x x x A
(Torque Ref Filter) 1000
Torque J D5-03 ] Speod |imit selection 1,2 1 1 1 Analog input (terminals 13, 14) x x X x A
Control (Speed Limit Sel) 2 Program setting
D5-04 | Speed limit =120 1% [} x x x x A
(Speed Lmt Value) ~
+120
D5-05 | Speed | imit bias 0~120] 1% 10 x x x X A
. (Speed Lmt Bias)
D5-08 | Speed/torque control switching 0~ imseo ] x x x x A
timer (Ref Hold Time) 1000
E1-01 | Input voltage setting 155~ v 200 x Q Q Q Q
(Input Voltage) 255 *1 ¥
E1-02 | Notor selection 0,1 1 0 | 0 Standard motor x Q Q Q Q
(Motor Selection) . 1 _Inverter motor
E1-03| V / f pattern selection 00~0OF] 1 OF | 00 to OE 15 preset V/f patterns x Q Q x x
(V/F Selection) OF Custom V/f patterns
E1-04 | Max output frequency 500~| O1H, | 600 x Q Q Q Q
(Max frequenoy) 400 0
E1-05 | Max voltage 00~| O01v |2000 x Q Q Q Q
(Max Voltage) . 12550 *1
*] '
Motor \ VA E1-08 | Hax voltage frequency 00~| O, | 600 ' x Q Q Q Q
Pattern (Base Frequency) 400 0
E1-07 | Mid output frequency 00~]| O.1H, | 3 0 |* Changing the control method x Q Q A
(Mi1d Frequency A) , | 4000 * (A1-02) changes the set value
automatically
(Refer to page 25 )
E1-08 | Mid output frequency voltage 00~] 01V | 11 0 |* Changing the control method x Q Q A
(Mid voltage A) 255 0 *1 (A1-02) changes the set value
*1 * automatical ly
(Refer to page 25 )
E1-09 | Min output frequency 00~| O 1K, 0 5 |* Changing the control method x Q Q Q A
(Min Frequency) 400 0 * (A1-02) changes the set value
eutomatical ly
(Refer to page 25 )
E1-10| Min output frequency voltage 0.0~] 01V | 20 |* Changing the control method X Q Q A
(Min Voltage) 255 0 *1 (A1-02) changes the set value
Ll * automatically
(Refer to page 25 )

*1 Set value for 200V class

For 400V class, the

value 15 twice

as that of 200V class
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VS—61665 CONSTANT

LIST (6)

Change #3 Constant Access Lavel
Con— Name Setting| Setting Factory During
Funotsan stant (Digital Operator Display) Range | Uit Setting Remarks Operation| v/f | Open
/f Flux
No (O Ensbled| with Loop Veotor
X Disebled) Pe Veotor
E2-01] Motor rated current 001~| 01A 190 *1  Setting umit 1s 0 O1A for x Q Q Q Q
(Motor Rated FLA) 1500 0] *1 Lo models of 7 5kW or below
E2-02 | Motor rated slip 0 00~{ 0 O1H; 2 80 #x Factory setting differs x A A Q Q
(Motor Rated siip) 20 00 Lad depending on tnverter
capacity
E2-03 | Motor no-loed current 0 00~] 0 01A 120 (Rofer to page 26 or 27 ) x A A Q Q
(No-Load Current) 1500 0 fad
Motor E2-04 | Number of motor poles 2~48| 1pole 4 X X Q 3 Q
setup (Number of Poles)
E2-05 | Motor line~to-line resistance 0 000| 0 001Q 9 842 X A A A A
(Term Resistance) ~ Eed
65 000)
E2-06 | Motor leak i1nductance 00~]| 01% 18 2 x x x A A
(Leak Inductance) 30 0 i
E2-07 | Motor iron—core saturation 0 00~| 001 0 50 x x X A A
coefficient 1 (Saturation comp 1)] 0 50
E2-08 | Motor i1ron-core saturation 0 00~{ O0O1 075 x x x A A
coofficient 2 (Saturation comp 2)] 0 75
E2-09 | Motor mechanical loss 00~| 01% oo x X x x A
(Mechanical Loss) 10 0
Motor 2 J| E3-01 | Motor 2 control method selection] 0~3 1 2 0 V/f control x A A A A
Control (Control Method) 1 V/f with PG feedback
Method 2 Open loop vector
3 Flux vector
Notor E4-01] Motor 2 max output freguency 50 O~| O 1H; 60 0 X A A A A
(V/F2 Max Freq) 400 0
E4-02 | Motor 2 max voltage 00~| O1V 200 0 x A A A A
(V/F2 Max Voltage) 255 0 *2
32
E4-03 | Motor 2 max voltage frequency 00~] 01K 60 0 X A A A A
(V/F2 Base Freq) 400 0
€404 | Motor 2 mid output frequency 1 10 0~ | O 1H, 30 * Changing the control method X A A A
(V/F2 Mid Freq) 400 0 * (A1-02) changes the set value
v/ § . automatically
Pattern 2 (Refer to page 25 )
. E4-05 ] Motor 2 mid output frequency 00~]| 01V 100 * Changing the control method x A A A
voltage 1 (V/F2 Mid Voltage) 255 0 2 * (A1-02) changes the set value
2 automatically
(Refer to page 25 )
E4-06 | Motor 2 min output frequency 00~{ O1H, 05 * Changing the control method x A A A
(V/F2 Min Freq) 400 O * (A1-02) changes the set value
automatically
(Refer to page 25 )
E4-07 | Motor 2 min output frequency 00~| 0OW 17 * Changing the control method x A A A
voltage (V/F2 Min Voltage) 255 0 * (A1-02) changes the set value
2 automatically
(Refer to page 25 )
E5-01 | Motor 2 rated current 0 00~| O 1A 19 *1  Setting unit 1s 0 O1A for x A A A A
(Motor 2 rated FLA) 1500 0] *1 -+ models of 7 5kW or below
E5-02 | Motor 2 rated slip 0 00~| 0 O1H, 2 9% *« Factory setting differs x A A A A
(Motor 2 Siip Freq) 20 00 L] depending on inverter
capacity
Notor 2 E5-03 | Motor 2 no—load current 0 00~| 0 O1A 120 x A A A A
Setup (Motor 2 No—load |) 1500 0 bad
E5-04 | Motor 2 number of poles 2~48| 1pole 4 x x A x A
(Motor 2 # Poles)
E5-05 { Motor 2 line-to-line resistor 0000} 0001Q 9 842 X A A A A
(Notor 2 term Ohms) ~ -
85 000!
E5-06 | Motor 2 leak inductance 00~| 01% 18 2 x x x A A
(Motor 2 Leak) 30 0 b
*2 : Set value for 200V class For 400V class, the value is twice as that of 200V class

16
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VS-616G5 CONSTANT

LIST (7)

Change *3 Constant Access Level
Con— Name Setting] Setting |Factory| During
Function stant (Digital Operator Display) | Ranes | Unit [Setteng Remarks Operation |y, o (V7 F :"" Frux
No (O Erabled with .00p Veotor
X Disebled) Pe Veator
F1-01 | PG constant 0~ 1 600 x x Q x Q
(PG Pulses/Rev) 60000
F1-02 | Operation selection at PG open | 0~3 1 1 |0 - Ramp to stop 2 Fast-—stop x x B x B
circurt (PG Fdbk Loss Sel) 1 Coast to stop 3 Alarm only
F1-03 | Operation seliection at overspeed | 0~3 1 1 0O Ramp to stop 2 Fast-stop x x B X B
(PG Overspsed Sel) 1 Coast to stop 3 Alarm only
F1-04 | Operation selection at deviation| 0~3 1 3 O Ramp to stop 2 Fast-stop x x B x B
(PG Deviation Ssl) 1 Coast to stop 3 Alarm only
F1-05| PG rotation 0,1 1 0 |0 Counter—clockwise x x B x B
(PG Rotation Sel) 1__ Clockwise
F1-068 | PG division rate (PG pulse 1~132 1 1 Effective only with control circuit x x B x B
monitor) (PG Qutput Ratio) board PG-B2
PG F1-07 | Integral value dur ing accel/decel | O, 1 1 0 |0 Disabled x x B x x
Prtion Sety enable/disable (PG Ramp Pi/1 Sel) 1 Enabled
F1-08 | Overspeed detection level 0~120 1% 115 x x A X A
(PG Overspd Level)
F1-09 | Overspeed detection delay time |0 O~ | O 1sec | O O |* Changing the control method x x A x A
(PG Overspd Time) 20 * (A1-02) changes the set value
automatically
(Refer to page 25 )
F1-10 | Excessive speed deviation 0~50 1% 10 x x A x A
detection level (PG Deviate
Level)
F1-11 | Excessive speed deviation 00~} O1lsec | 05 X x A X A
detection delay time (PG Deviate | 10 0
Time)
Options F1-12 | Number of PG gear teeth 1 O~ 1 ] x x A X x
(PG# Gear Teeth 1) 1000
F1-13 | Number of PG gear teeth 2 0~ 1 o : x X A X x
(PG# Goar Teeth 2) 1000
Al F2-01 | Bi-polar or uni-polar input 0,1 1 0 | O 3-channel individual x B 8 B x
salection (Al-14 Input Sel) 1 3-channel addition
F3-01 | Digital input option 0~7 1 0 |0 BCD 1% x B B B B8
D! ®1 Input) 1 BCD O 1%
2 BCD O 01%
3 BCD 1H,
4 BCDO 1K
5 BCD 0 O1H,
6 BCD (50G) O OIHz
7 0 01Hz
8 Binary
—
F4-01 | Channel 1 monitor selection 1~31 1 2 x B 8 B B
(AQ Chl Select)
F4-02 | Channel 1 gain 0 00~] 001 1 00 0 B B B B
A0-08 - 12 (AO_Ch1_Ga:n) 2 50
F4-03 | Channel 2 monitor selection 1~31 1 3 x B B8 B B
(AO Ch2 Select)
F4-04 | Channel 2 gain 000~ 001 } 050 (o] B B B B
(A0 Ch2 Gain) 2 50
I
F5-01 | Channel 1 output selection 00~FF| 1 [} x B B B B
DO-02 (D0-02 Ch1 Select)
F5-02 | Channel 2 output selection 00~FF| 1 1 . x B B B B
(D0-02 Ch2 Select)
DO-08 F6-01 | Output mode selection 0,1 1 0 0 8-channel individual x B B B B
(D0-08 Seloction) 1 Binary output
F7-01 | Frequency multiple selection 0~4 1 1 0 1XOutput frequency x B B B B
(PO-36F Selection) 1 8x0utput frequency
PO-36 2 10xQutput frequency
3  12X0utput frequency
4 36 x0utput freguency
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VS-61665 CONSTANT LIST (8)

" Change | *3 Constant Access Level
Con— Name Setting| Setting Factory During
Function stant (Digital Operator Display) Range | Uit~ Setting Remarks Operation Ve V/f | Open | .
No (O Enabled| with Loop |\ ootor
x Disabled)| Pa Veotor
H1-01 | Multi—function 1nput- 00~FF 1 24 x 8 B B B
(termnal 3)
(Terminal 3 Sel)
H1-02 | Multi-function 1nput 00~FF 1 14 x B B B B
(terminal 4)
(Terminal 4 Sel)
N Digital § H1-03 ] Multi-function input 00~FF 1 3(0) x 8 8 B B
Inputs (terminal 5) *1
(Torminal 5 Sel)
H1-04 | Multi—function 1nput 00~FF 1 4(3) X B B B B
(terminal 6) *
(Terminal 6 Sel) -
H1-05 | Multi-function input 00~FF 1 8(4) x B B B B
(terminal 7) *1
(Terminal 7 Sel)
H1-08 | Multi—function 1nput 00~FF 1 8(68) x B B B 8
(terminal 8) *
(Terminal 8 Sel)
H2-01 | Multi-function input 00~FF 1 0 x B B B B
(termnal 9-10)
(Terminal 9 Sel) -
Digital H2-02 | Multi-function input 00~FF 1 1 x B B8 B B
Outputs (terminal 25-27)
(Terminal 25 Sel)
H2-03 | Multi-function input 00~FF| 1 2 x B B B B
(terminal 26-27)
(Terminal 28 Sel)
H3-01 | Signal level selection 0.1 1 0 0 O to 10 WC x B B B B
(terminal 13) 1 —10 to +10VDC
(Term 13 Signal)
Terminal H3-02| Gain (terminal 13) 00~| 01% 100 0 8 B B B
(Terminal 13 Gain) 1000 0
H3-03 | Bras (terminal 13) -100 0 0 1% 00 B B B B
(Terminal 13 Bias) ~
+100 0
H3-04 | Signal level selectton 01 1 0 0 0 to 10 VDC x B B B B
(terminal 16) 1 —10 to +10VDC
(Term 16 Signal)
H3-05 | Multi-function analog tnput 0~1F 1 0 X B8 B B B
(terminal 16) (Terminal 18 Sel)
H3-08 | Gain (terminal 16) 00~| 01% 100 0 o] B B B B
(Terminal 18 Gain) 1000 O]
Analog H3-07 | Bias (terminal 16) -100 0 1% 00 o] B B B8 B
Inputs (Terminal 16 Bias) ~ 1
+100 0|
H3-08 | Signal leve! selection 0,1,2 1 2 0 O to 10 WDC x A A A A
(terminal 14) 1 —10 to +10VDC
(Term 14 Signal) 2 4 to 20mA
H3-09 | Multi—function analog Input 0~1F 1 iF x A A A A
(terminal 14) (Terminal 14 Sel)
H3-10| Gain (terminal 14) 00~| 01X 100 0 A A A A
(Terminal 14 Gain) 1000 0
H3-11] Bias (terminal 14) -1000 0 1% 00 A A A A
(Terminal 14 Bias) ~
- +100 0|
H3-12 | Analog input filter time constan0 00~| O Olsec 0 00 x A A A A
(Filter Avg Time) 2 00
H4-01 | Monitor selection (terminal 21) | 1~31 1 2 x B B B B
(Terminal 21 Sel)
Analog H4-02 | Gain (terminal 21) 0 00~| 0 01 100 B B B B8
Outputs (Terminal 21 Gain) 2 50
! H4-03 | Bias (terminal 21) -100] 0 0% 00 B B B B
(Terminal 21 Bias) o
+10 0

18

*| Factory settings in the parentheses are values obtained at 3-wire initialization




VS-616G5 CONSTANT LIST (9)

— Change *3 Constant Access Leve!
' F Con- Neme Setting] Setting |Factory| During
W unct 1on stant ©ig1tal Operator Display) | Rangs | Unit [Setting Remarks Ooeration |y , o |V/F | O )
o No (O Ensbled with Loop Veotor
X Dissbled) Fa Vactor
H4-04 | Monitor selection (terminal 23; 1~31 1 3 x B ) B B
{Terminal 23 Sol)
Anatog || H4-05 | Gain (terminal 23) ozog(; 001 o050 O B B
Qutputs (Terminal 23 Gain) _
H4-08] Bras (terminal 23) =100 0% 040 . Q B B B B
(Terminal 23 Bias) ~
+10 0
H4-07 | Analog ocutput signal level 0,1 1 ['] 0 0 to 10VDC x B B
f selection (AD Level Select) , 1 —10 to +10VDC
v o — i
H5-01 | Station address 0~1F 1 1F X A A A
(Serial Comm Adr)
Terminal Serial H5-02 | Communication speed selection 0~3 1 3 0 1200 baud 2 4800 baud x A A
Communica- (Serial Baud Rate) 1 2400 baud 3 9800 baud
tion H5-03 | Communication parity selection [0, 1,2 1 0 0 No parity 2 0dd parity X A A A A
Setup (Sertal Com Sel) 1  Even parity
H5-04 | Stopping method after 0~3 1 3 0 Ramp to stop 2 Fast-stop x A A A A
communication error 1 Coast to stop 3 Alarm only
— (Serral Fault Sel) - -
Notor L1-01 | Motor protection selection 0,1 1 1 0 Disabled x B B B B
Over load (MOL Fault select) 1 Enabled
L1-02 | Motor protection time constant [O 1~]| O imnn | 10 X B B B B
- (MOL Time Const) 5 0 - - -
L2-01 | Momentary power loss detection |0,1,2 1 0 ] 0 Disabled x 8 B B
(PwrL Selection) 1 Power loss ridethru
i 2 CPU power active
L2-02 | Momentary power loss ridethru QO0~]| Olsec | O 7 | »== Factory setting differs x B 8 B8 B
time 20 o depending on inverter
(PwrL Ridethru t) oapacity
(Refer to page 26 or 27 )
Power Lossf] L2-03 | Min baseblock time 00~| Olsec| 05 | »  Factory setting differs X B B B B
Rideth (PwrL Baseblock t) 50 ok depending on inverter
1dethru capacity
(Refor to page 26 or 27)
L2-04 | Voltage recovery time 00~| O1sec ] 03 x A A A
Protection (PurL V/F Ramp ) 20
L2-05 | Undervoltage detection level 150~ v 190 | * Set value for 200V class X A A A
(PUV Det Level) 210 1 For 400V class, the value is
twice as that of 200V class
——— S T ———— _— - —
L3-01[ Stall prevention selectionduring| 0, 1,2 1 1 0 Disabled 2 Inteliigent X B B B x
accel 1 General-purpose
(Stal IP_Accel Sel)
- L3-02 [ Stall prevention level during [0~200] 1% 150 x B B B x
accel
(StalIP Accel Lvl) . —
Stall L3-03 | Stall prevention limit during |0~100] 1% 100 |+ Changing the control method X A A A x
Prevention acoel (StalIP CHP LvI) * (A1-02) changes the set value
automatical iy
' ) (Refer to page 25 ) _
L3-04 | Stall prevention selectionduring] 0,1,2 1 1 0 Disabled 2 Intelligent x B B8 B8 B
decel 1 General-purpose 2
(Stal IP Decel Sel)
L3-05| Stall prevention selectionduring| 0, 1, 2 1 1 0 Disabled x B B X x
running 1 Decel time 1
(StaliP Run Sel) 2 Decel time 2
3-06 | Stall prevention level during 30~ 1% 180 x B B x x
running 200
o (Sta11P fun Lovel)

#2  When vector control (A1-02 = 2 or 3) 1s selected, set value 2 (intelligent) cannot be set
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VS-616G5 CONSTANT

LIST (10)

Change | *3 Constant Access Level
Con— Name Setting| Setting Factory During
Functon stant (Digital Operator Display) Range |  Unit Setting Remarks Operation; V/£ | Open
/1 Flux
No (O Enabled with Loop v
x Disablod) PG Veotor | Yootor
L4-01] Speed agree detection level 00~]| O1H 00 X B B B B
(Spd Agree Level) 400 0
L4-02 | Speed agree detection width QO0~| 01K, 20 x B B B B
(Spd Agree Width) 200
L4-03 | Speed agree detection level (+/—)] 0 0~ | 0 1H, 00 x A A A A
Reference (Spd Agree Lvl +—) +400 O
Detection
L4-04 | Speed agrae detection width(+/=)] 0 O~ | 0 1H, 20 x A A A A
(Spd Agree Wdth +—) 20 0
L4-05 | Operation when frequency referencqd O, 1 1 0 0 Stop X A A A A
1s mssing (Ref Loss Sel) 1 Run at 80% of frequency
reference N
L5-01 | Number of auto restart attempts | 0~10]| 1time 0o x B B B B
Fault (Num of Restarts)
Restart J| L5-02 | Auto restart operation selection] 0,1 1 [} 0 No fault retry X B B B B
(Restart Sel) - 1 Fault retry active
L6-01 | Torque detection selection 1 0~4 1 0 0 Disabled X B 8 B B
(Torq Det 1 Sel) 1 Detected dur ing speed agree,
and operation continues
after detection
2 Detected during running, and
- operation continues after
detection
3 Detected during speed agree,
and inverter output is shut
OFF
4 Detected during running, and
Protection| inverter output Is shut OFF
L6-02 | Torque detection level 1 0~300] 1% 150 x B B B B
Torque (Torq Det 1 Lvl)
N Detection § L6-03 | Torque detection time 1 0 0~| O 1sec 01 x B B B B
. (Torq Det 1 Time) 10 0
L6-04 | Torque detection selection 2 0~4 1 0 0 Disabled x A A A A
(Torq Det 2 Sel) 1 Detected during speed agree,
and operation continues
after detection
2 Detected dur ing running, and
operation continues after
detection
3 Detected during speed agree,
and Inverter output 1s shut
OFF
4 Detected during running, and
inverter output 158 shut OFF
L8-05 | Torque detection level 2 0~ 300} 1% 150 X A A A A
: (Torq Det 2 Lvl)
L6-06 | Torque detection seiection 2 00~] 0 tsec o1 x A A A A
(Torq Det 2 Time) 10 0
L7-01 | Forward torque limit 0~300 % 200 X x x B B
(Torq Limt Fwd)
L7-02 | Reverse torque [imit 0~300| 1% 200 X X x B B
(Torq Limit Rev)
Torque L7-03 | Forward regenerative torque |imi40~300 % 200 X x x B 8
Limt (Torq Lmt Fwd Rgn)
L7-04 | Reverse regenerative torque |imi40~300 1% 200 x x x B B
(Torq Lmt Rev Rgn)
L8-01 | Protect selection for internal D 0,1 1 0 0 Not Provided x B B B B
Hardware resistor (DB Resistor Prot) 1 Provided
Protection] L8-02 | Over Heat pre—alarm level 50~ 1deg 95 X A A A A
(OH Pre-Alarm Lv|) 110
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VS—-616G5 “CONSTANT

LIST (11)

Change 43 Constant Access Level
Con- Name S Setting |Factory| During
Functon stant (igital Operator Display) | Renge | unit |s Remarks Ooarastion|y , o (V74 | O
No (O Enabled with Loop Vector
x Disabled) L] Vector
L8-03 | Operation selection after OH : 0~3 1 3 0 Ramp to stop 2 Fast-stop x A A A A
pre—alarm (OB Pre~Alarm Sel) 1 Coast to stop 3 Alarm only
Protection] Hardware J| L8~05] Input open—phase protection 0.1 1 [ 0 Disabled x A A A A
Protection selection  (Ph Loss In Sel) 1 Enabled ’
L8-07 | Output open—phase protection 01 1 4] 0 Disabled x A A A A
selection (Ph Loss Out Sel) 1 Enabled
01-01 | Nonitor selection 4~29 1 8 ' B B B B
(Nonitor Select)
01-02 | Monitor selection after power 'up| 1~4 1 1 1 Frequency reference B B B B
(Power-0n Monitor) 2 Output frequency
3 Output current
N 4 Selected monitor
Monitor [ 01-03 | Frequency units of reference 0~ 1 0 x 8 B B B
Select setting and monitor (Display 39009
Scaling)
01-04 | Frequency units of constant 0,1 1 /] 0 H x x x x B
setting 1 r/min '
(Display Units)
01-05 | Constant No display selection 0,1 1 [} 0 Constant number x A A A A
(Address Display) 1 MODBUS address
02-01 | LOCAL/REMOTE key onable/disable | 0,1 1 t 0 Disabled x B B -] B
(Local/Remote Key) 1  Enabled
02-02 | STOP key during control cirouit | 0,1 1° ] 0 Disabled x B B 8 B
tarminal operation (Oper STOP KnL)J 1 Enabled
02-03 | User constant initial value 0,1,2 1 0 1 Set default x B B8 B B
(User Defaults) _ 2 Clear all
02-04 | kVA selection 0~FF 1 - *  Not imtialized Factory x B B B B8
Operator (Inverter Model #) * setting differs depending on
the inverter capacity
Key Select] 02-05] Frequency reference settingmethod O, 1 1 1] 0 Disabled x A A A A
seloction 1 Enabled
: (Operator M 0 P)
02-06 | Operation selection when digital} O, 1 1 0 0 Disabled X A A A A
operator 18 disconnected 1 Enabled
(Oper Detection)
02-07 | Cumulative operation time setting 0~ Thour - . x A A A A
(Elapsed Time Set) 85535
02-08 | Cumulative operation time 0,1 1 [\] O Power-on time X A A A A
seloction (Elapsed Time Run) 1__Running time
02-09 | imitialize mode selection 0,1,2 1 2% 0 Jaspanese specification X A A A A
(In1t mode sel) ' 1 US specification
2 European specification
* Factory setting differs
depending on the area
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2.3 VS-61665 MONITOR CONSTANT LIST (1)
* Analog monitor output selection 15 disabled
3 Constant Access Level
Functionfl C Name Setting Remarks Analog Monitor v/ ¢ Open
No (Digital Operator Display) Unit Output Level |V/f | Loop | Flux
Pa Veotor Vector
U1-01 | Frequency reference 0 OH; | Setting unit differs depending on setting of 10V/max output Q Q Q Q
(Frequency Ref) 01-03 frequency
U1-02 | Output frequency 0 O1H; | Setting umit differs depending on setting of 10V/max output Q Q Q Q
(Output Freq) 01-03 frequency
U1-03 | Output current 0 1A Setting unit 1s O O1A for 7 5kW or less 10V/inverter rated] Q Q Q Q
(Output Current) current
U1-04 { Contro! method * - 0  V/f control - Q Q Q Q
(Control Method) 1 V/f with PG feedback
) 2 Open loop vector
, 3 Flux vector
U1-05 | Motor speed 0 O1H; 10V/max output X Q Q Q
(Motor Speed) . frequency
U1-06 | Output voltage o1 10V/200V or Q Q Q Q
(Output Voltage) 400V
U1-07 | DC bus voltage v 10V/400V or Q Q Q Q
(DC Bus Voltage) 800V
U1-08 | Output power 0 1kW 10V/ inverter Q Q Q Q
(Output kNatts) capacity (kW)
U1-08 | Torque reference (internal) 0 1% 10V/motor rated X x Q Q
(Torque Reference) torque
Ui-10 | Input terminal status * = 1o1ofojojofojeiof - Q Q Q Q
(Input Term Sts) Lcontrol otrouit terminal 1 “Closed”
Control 2 “Closed”
b Contro | 3 “Closed”
v Control 4 “Closed”
e Gon'troll 5 “Closed”
e Control 6  “Closed”
Control 7 “Closed”
Control cirouit terminal 8  “Closed”
1
Moni tor ur-1 Output terminal status * - oJofefofoJo]e]o - Q Q Q Q
(Output Term Sts) L_l—ce-nrel orrourt terminal 9-10  “Closed”
Control osrourt terminal 25 “Closed”
Control owourt terminal 26  “Closed™
. Not used
hemmemes. Not used
Not used
Not used
Fault contact output operates
U1-12 | Operation status B coopooce gl - Q Q Q Q
'
(int Cti Sts 1) |_Ll)ur|u n
Dur ing zero—~speed
During reverse run
e Dur ing reset signal inputting
Dur ing speed agree
— |nverter operation ready
= Minor fault
Major fault
U1-13 | Cumulative operation time * 1hour - Q Q Q Q
(Elapsed Time)
U1-14 | Software No (at FLASH side) * - - Q Q Q Q
(FLASH D)
U1-15 | Control circuit terminal 13 input 0 1% 10V/10V B B B B
voltage  (Term 13 Level)
U1-16 | Control circuit terminal 14 input 0 1% 10V/10V or B B B8 B8
voltage (Torm 14 Level) 20mA
U1-17 | Control circuit terminal 16 input 0 1% 10v/10V 8 B B B
voltege _ (Term 16 Level)
Ut-18 | Motor secondary current (iq) 0 1% 10V/motor rated B B B B
(Mot SEC Current) primary current
U1-18 | Motor exciting current (id) 0 1% 10V/motor rated x x B B
(Mot EXC Current) primary current
U1-20 | OQutput fregquency after soft-start | 0 OlH, 10V/max output A A A A
(SFS Output) fr
U1-21 | ASR 1nput 0 01% 10V/max output x A x A
(ASR Input) frequency
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VS—616G5 MONITOR CONSTANT LIST (2)

* Analog monitor output seleotion.is disabled

*3 Constant Access Level
Function] Constant Name Setting Remarks Analog Honitor v/ 1§ Open
No (Digital Operator Display) Unit Output Level V7t |aen Loop Flux
Pa Veotor Veotor
U1-22 | ASR output 0 01% | Analog monitor output level bocomes 10V/max 10V/motor rated x A x A
(ASR Output) output fr with V/f control primary current
U1-23 | Speed deviation 0 01% 10V/max output x A X A
(Speed Deviation) fr
U1-24 | PID feedback amount 0 01% 10V/max output A A A A
(PID Feedback) frequency
Monitor | U1-25 | DI-16H input status * - Displays an input value according to the - A A A A
(D1-18 Reference) setting of F3-01
{ex ) At lower digit 8-bit ON
Binary selection 256, BCD
seleotion 89
U1-26 | Output voltage reference Vg 01v 10V/200V or x X A A
(Voltage Ref (Vo) ) 400V
U1-27 | Output voltage reference Vd 01w 10V/200V or X x A A
(Voltage Ref (vd) ) 400V
U1-28 | Software No (at CPU side) * - - A A A A
(CPU_1D)
U2-01 | Current fault - - Q Q Q Q
(Current Fault)
U2-02 | Last fault - - Q Q Q Q
(Last Fault)
U2-03 | Frequenoy reference at fault 0 01K, - Q Q Q Q
(Fr Ref)
U2-04 | Output frequency at fault 0 01H, - Q Q Q Q
Output Freq)
U2-05 | Output current at fault 0 1A N - Q Q Q Q
(Output Current)
Fault U2-08 | Motor speed at fault 0 01H; - x Q Q Q
Trace (Notor Speed)
U2-07 | Output voltage reference at fault 0w ' - Q Q Q Q
{Output Voltage)
U2-08 | DC bus voltage at fault v - Q Q Q Q
(DG Bus Voltage)
U2-09 | Output power at fault 0 1kW - Q Q Q Q
(Output kWatts)
U2-10 | Torque reference at fault 01% - x X Q Q
(TorLu- Reference)
u2-11 Input terminal status at fault - Displays the same status at that of U1-10 - Q Q Q Q
{Input Term Sts)
U2-12 | Output terminal status at fault - Displays the same status at that of U1-11 - Q Q Q Q
(Output Term Sts)
U2-13 | Operation status at fault - Displays the same status at that of U1-12 b Q Q Q Q
(Inverter Status)
U2-14 | Cumulative operation time at fault 1hour - Q Q Q Q
(Elapsed Time)
U3-01 | Most recent fault - - Q Q Q Q
(Last Fault)
U3-02 | Second most recent fault - - Q Q Q Q
(Fault Message 2)
U3-03 | Third most recent fault - - Q Q Q Q
(Fault Message 3)
Fault U3-04 | Fourth/oldest fault - - Q Q Q Q
History (Fault Message 4)
U3-05 | Cumulative operation time at fault Thour - Q Q Q Q
(Elapsed Timo 1)
U3-08 | Accumulated time of second fault 1hour - Q Q Q Q
(Elapsed Time 2)
U3-07 | Acoumulated time of third fault Thour - Q Q Q Q
(Elapsed Time 3)
U3-08 | Accumulated time of fourth/ Thour - Q Q Q Q
oldest fault (Elapsed Time 4)
I
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2.4 MULTI-FUNCTION

1/0 TERMINAL SETTING LIST

Set Multi-function Input Terminal Function | Multi—function OQutput Terminal Function Multi—function Analog Input Terminal Funotion
Value (H1-01, 02, 03, 04, 05, 06) (H2-01, 02, 03) (H3-05)

00 3-Wire sequence (FWD/REV run selection) | During run Auxiliary frequency reference

01 Local /remote selection Zero~speed FGAIN

02 Option/inverter selection Frequency agree 1 FBIAS

03 Multi-step speed reference 1 Desired frequency agree 1 Not used

04 Multi—step speed reference 2 Fr y detection 1 VBIAS

05 Multi-step speed reference 3

Frequency detection 2

Accel/dece! time reduction coefficient

06 Jog reference selection

Inverter operation ready

DC injection braking current

07 Accel/decel time selection 1

Dur ing undervoltage detection

Overtorque detection level

08 External baseblock (NO contact)

Dur ing baseblock

Stall prevention level during run

09 External baseblock (NG oontact)

Frequency reference mode

Frequency reference lower limit level

0A Accel/decel prohibit (hold) Operation reference mode Jump frequency
[¢:] Inverter overheat aiarm During overtorque detection 1 PID feedback
(NO contact output)

0c Multi—function analog 1nput Frequenoy reference missing

enable/disable
oD Speed control cancel Braking resistor fault Not used
OF Speed control integral reset Fault
oF Not used Not used
10 UP command B Alarm FWD torque limit
11 DOWN command During fault reset REV torque limit
12 FJOG d Timer output Regeneration side torque limit
13 RJOG command Frequency agree 2 Torque reference (at ‘torque control), limit (at

speed control)

14 Fault reset

Desired frequency agree 2

Torque compensation

15 Emergency stop

Frequency detection 3

FWD/REV torque |imits

16 Not used

Frequenoy detection 4

17 Not used

Dur ing overtorque detection 1 (NC
contact)

18 Timer Input

Dur ing overtorque detection 2 (NO
contact)

19 PID control cancel

Dur ing overtorque detection 2 (NC
contaot)

1A Accel/decel time selection 2

During reverse run

1B Constant write—in prohibit

During baseblock

1C Not used

Motor selection

1D Not used

Motor ing/regenerating mode

1E Analog frequenoy reference S/H

During retry

1F Analog input terminal (13/14) selection

OL1 pre-alarm

20 External fault

OH pre—alarm

21-2F Not used
30 During current/torque |imiting
31 During speed limit
32 Not used Not used
33 Zero—servo completed
37 During run
34-5F
60 DC injection braking command
61 External search d 1
62 External search command 2
63 Energy—saving operation Not used
67-70 | Not used
7 Speed/torgue control selection .
72 Zero-servo command
73-76 | Not used
77 Speed control proportional gain
so.loctlon
78—FF | Not used

Not used
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2.5 CONSTANTS THAT CAN BE CHANGED BY SETTING CONTROL METHOD (A1-02)

Faotory Setting I
Constant No Name Satting Range Setting Unit v/ V/ f with PG Open Loop Flux Vector
(Digitat Operator Display) Vector
A1-02=0 A1-02=1 A1-02=2 A1-02=3
83-01 Speed search at start 0,1 1 0 1 0 1
{SpdSrch at Start)
€3-01 Slip compensation gain 00~25 0t 00 - 10 10
(S)ip Comp Gain)
©3-02 Slip compensation primary delay time 0~10000 1msec 2000 - 200 -
(Slip Comp Time)
4-02 Torque tion time t 0~10000 1msec 200 200 20 -
(Torq Comp Time)
€5-01 ASR proportional gain 1 0 00~300 00 0ot - 020 - 20 00
(ASR P Gain 1)
€5-02 ASR integral time 1 0 000~10 000 0 001sec - 1 000 - 0 500
(ASR | Time 1)
©5-03 ASR proportional gain 2 0 00~300 00 00 - 002 - 20 00
(ASR P Gain 2)
C5-04 ASR integral time 2 0 000~10 000 0 001sec - 1 000 - 0 500
(ASR | Time 2)
E1-07 Wid output frequency 0 0~400 0 0 1H, 30 30 30 00
E4-04 (Mid fr A, V/F2 Mid Freq)
E1-08 Mid output frequency voltage 0 0~255 0 o1V * * 10 00
E4-05 (Mid Voltage A, V/F2 Min Voltage) (0 0~510 0) (22 0)
E1-00 Min output frequency 0 0~400 0 0 1H, 15 15 05 o0
E4-06 (Min Frequency, V/F2 Min Freq)
E1-10 Bin output frequenoy voltage 0 0~255 ¢ 01 * * 20 00
E4-07 (Min Voltage, V/F2 Min Voltage) (0 0~510 0) (4 0)
F1-09 Overspeed detection delay time 00~20 0 1sec - 10 - g0
(PG Overspd Time)
L3-03 Stall prevention level during acceleration 0~100 1% 50 50 100 -
(StalIP CHP Lvl)
Note Values in the parentheses are for 400V class

* Factory setting differs depending on the inverter capacity as follows

200V class
INVERTER CAPAGITY (kW) 04~15 2 2~45 55, 75
E1-08 150 140 120
E4-05
E1-10 90 70 60
E4-08
400V class
INVERTER GAPACITY (kW) 04~15 2 2~45 55~300
E1-08 300 28 0 24 0
E4-05
E1-10 180 140 120
E4-08
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2.6 CONSTANTS THAT CAN BE CHANGED BY SETTING INVERTER CAPACITY (02-04) (1)

» 200V Class , .
b resemcecaaal
Constant No Name : Unit Factory Setting .
- Inverter Capacity kN 04 07 15 22 37 55 15 11 15 185 22
02-04 kVA selection . 1 0 1 2 3 4 5 [} 7 8 9 A
c6-01 Carrier frequency upper limit kH; 150 150 150 150 150 150 150 150 150 150 100
- Carrier frequency upper Limit range kH; 150 150 150 150 150 150 150 150 150 150 125
C6-02 Carrier frequency lower limit kH, 150 150 150 150 150 150 150 150 150 150 100
6-03 Carrier frequency proportional gain 1 0 0 0 1] 1] [ 0 [} 0 [} 0
£2-01 Motor rated current A 190 330 620 8 50 1400 | 1960 | 26 60 397 530 858 m2
E2-02 Motor rated slip H; 2 80 2 50 2 60 2 60 273 150 130 170 160 167 170
E2-03 Motor no-load current A 120 180 280 3 00 4 50 510 8 00 1m2 152 157 185
E2-05 Motor-1ine—to-line resistance Q 9842 | 5156 | 1887 1601 |- 0N 0399 | 0288 | 0230 | 0138 | 0101 | 0079
E2-08 Notor leak inductance % 182 138 185 18 4 196 18 2 155 195 172 201 195
L2-02 Momentary power loss ride—through ‘ sec 07 10 10 10 20 20 20 20 20 20 20
L2-03 Min baseblock timo s60 05 05 05 05 05 07 07 07 07 10 10
R
i 200V Class
 rceccemceaat
Constant No Name Unit Factory Setting .
- Inverter Capacity kW 30 37 45 55 s
02-04 kVA selection 1 B 4 0 E F
c6-01 Carrier frequency upper Itmit kH, 100 100 100 100 100
- Carrier frequency upper limit range kH; 100 100 100 100 100
c6-02 Carrier frequency lower limit kH, 100 100 100 100 100
c6-03 Carrier frequency proporttonal gain 1 Q 0 0 0 ]
E2-01 Motor rated current A 105 0 131 0 160 0 180 0 260 0
E2-02 Motor rated slip H; 180 133 1 60 143 138
€2-03 Motor no-load current A 219 38 2 40 45 6 720
E2-05 Motor~line—to-line resistance Q 0 064 0 039 0 030 0 022 0 023
E2-08 Motor leak i1nductance % 208 188 202 205 200
12-02 Momentary power loss ride-through sec 20 20 20 20 20
L2-03 Min baseblock time sec 10 10 10 10 10

26



\!

o

CONSTANTS THAT CAN BE CHANGED BY SETTING .INVERTER CAPACITY (02-04)

(2)

. 400V Class

Constant No Name Unit Factory Setting
- Inverter Capacity kW 04 075 ‘1 5 22 37 40 5% 75 1" 15 185
02-04 kVA selection 1 20 21 22 23 24 25 28 27 28 29 2A
€6-01 Carrier frequency upper limit kH, 150 150 150 150 150 150 150 150 150 150 150
- Carryer frequency upper |imit range kH, 150 150 150 150 150 150 150 150 150 150 150
©6-02 Carrior frequency lower limit kH, 150 150 150 150 150 150 150 150 150 150 15 0
€6-03 Carrier frequency proportional gain 1 V] 1] 0 ] [1] 0 0 0 0 V] ]
E2-01 Motor rated current A 100 160 310 420 7 00 7 00 9 80 13 30 199 265 329
E2-02 Motor rated slip H; 2 90 2 60 2 50 3 00 2170 27 150 130 170 1 60 167
E2-03 Motor no-load current A 0 60 0 80 140 150 230 230 2 60 4 00 §6 76 78
E2-05 Motor-!ine-to—iine resistance Q 38 188 | 22 459 | 10 100 | 6 495 3 333 3333 1505 1152 0022 | 0550 | 0403
E2-08 Motor leak inductance % 18 2 143 ;8 3 187 193 193 18 2 155 198 172 201
L2-02 Momentary power loss ride-through sec 10 10 10 10 20 20 20 20 20 20 20
L2-03 Min baseblock time sec 05 05 05 05 05 07 07 07 07 07 10
I
. 400V Class
Ecccceeaaman
Constant No Name Unit Factory Setting
- Inverter Capacity kW 22 30 37 45 55 75 110 180 185 220 300
02-04 kVA selection 1 2B 2¢ 2D 2E 2F 30 32 34 35 36 37
C&-01 Carrier frequency upper limit kH, 150 15:0 100 100 100 100 100 100 20 20 20
- Carrier frequency upper limit range kH, 150 150 100 100 00 100 100 100 25 25 25
c6-02 Carrier frequency lower limit kH, 150 150 100 100 100 100 100 100 10 10 10
c6-03 Carrier frequency proportional gain 1 0 0 0 0 [} 0 0 0 36 36 36
E2-01 Motor rated current A 86 523 656 797 850 130 0 180 0 270 0 3100 | 3700 500 0
E2-02 Notor rated slip H, 170 180 133 160 146 139 1 40 135 130 130 125
E2-03 Notor no-load current A 92 109 191 220 240 360 490 700 810 96 0 130 0
E2-05 Motor-line~to~line resistance Q 0316 | 0269 | 0155 | 0122 0 088 0 092 0 046 0020 | 0025 | 0020 0 014
E2-08 Notor leak inductance % 235 207 188 199 200 200 20 200 200 200 200
L2-02 Momentary power loss ride-through sec 20 ' 20 20 20 20 20 20 20 20 20 20
L2-03 Min baseblock time sec 10 10 10 10 10 10 40 40 40 40 40
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2.7 CONSTANTS THAT CAN BE CHANGED BY SETTING V/f PATTERN (E1-03) (ENABLED ONLY IN V/f CONTROL)

200V Class (0 4 to 1 5kN)
(For 400V class, the voltage 15 doubled )

Application Specifications E1-03 V/f Pattern *1 Application Specifications E1-03 V/f Pattern #1 .
Low starting
torque @
50Hz o]
50Hz
High starting
torque ®
High
Starting
Torque
a0Hz 10) Low starting A
Saturation F torque
General-
purpose 60Hz
60Hz
50Hz ® High starting 8
Saturation torque
72Hz ® 90Hz c .
0153 60 72Hz
[High Speed
Operation
(Machine
Variable Tools)
torque 3 @
50Hz 120Hz D
Variable
®
torque 2
Variable
Torque
Character-
istics Varisble ®
torque 3
S0H7 180Hz E
Variable
torque 2 @ L
0153 60 180Hz
#1  Consider the following items as the conditions for selecting a V/f pattern They must be suitable for 2
(1) The voltage and frequency characteristics of motor
(2) The maximum rotation speed of motor 4

*2 Select high starting torque only in the following conditions Normally, this selection 1s not required
(1) The wiring distance is long (150m and above)
(2) Voltage drop at startup 1s large
(3) AC reactor s inserted in the input or output of the inverter
(4) A motor smaller than the nominal output of the inverter i1s used
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200V Class (2 2 to 45kW)

(For 400V class, the voitage 15 twice )

Applicstion Specifications E1-03 V/f Pattern #1 Application Specifications E1-03 V/f Pattern *1
Low starting
torque ®
50Hz [+]
50H7
High starting
torque ®
High
'Sturtm;
Torque
80Hz 0] Low starting A
Saturation F torque
General-
purpose 60Hz
60Hz
S0Hz ® High starting 8
Saturation torque
T2Hz ® 90Hz c
0153 60 72Hz 0153 60 90Hz
High Speed
Operation
(Machine
Variable Tools)
torque 3 @
50Hz 120Hz D
Variable
®
torque 2
Variable 0153 60 120Hz
Torque
Character—
Variable
1stics
tor: ®
que 3
8oz 180Kz E
Variable
torque 2 @
013 60Hz 0153 60 180Hz

*1 Consider the following items as the conditions for solsctl)ng a V/f pattern

(1)  The voltage and frequency characteristics of motor
(2) The maximum rotation speed of motor

*2 Select high starting torque only in the fol lowing conditions
(1)  The wiring distance is long (150m and above)

(2) Voltage drop at startup 1s large
(3) AC reactor is inserted in the input or output of the inverter
(4) A motor smaller than the nominal output of the inverter i1s used

Normally, this selection ts not required

They must be suitable for -
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200V Class (55kW and above)
(For 400V class, the voltage 15 twice )

Applicstion Specifications E1-03 V/f Pattern ¥ Application Specifications E1-03 V/f Pattern #1 .
Low starting
torque ®
50Hz o
S0H>
High starting
torque @
High
Starting
[()] Torque
80Hz ® Low starting R
Saturation F torque-
Goneral-
purpose 60Hz
ROH7
50Hz ® High starting s
Saturation torque
T2Hz a 80Hz c .
High Speed
Operation
(Machine
Variable Tools)
torque 3 @
50Hz 120Hz D
Varisble
®
torque 2
Variable
Torque
Character—
1stics Variable ®
torque 3
P 180Hz E
Variable
torque 2 @
0153 80 180Hz
#1 Consider the following i1tems as the conditions for selecting a V/f pattern They must be suitable for P
(1) The voltage and frequency characteristics of motor

(2) The maximum rotation speed of motor »
*2 Select high starting torgque only in the following conditions Normally, this selection 1s not required

(1) The wiring distance is long (150m and above)

(2) Voltage drop at startup 15 large

(3) AC reactor is inserted in the input or output of the inverter

(4) A motor smaller than the nominal output of the inverter is used
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3. CONSTANT DESCRIPTION

B APPLIGATION-RELATED CONSTANTS &
Constant No Name Description Remarks
B1-01 Reference selection Frequency reference and run command can be set independently as When B1-01 is
shown below. selected,
. frequency
B1-02 Opertion method Set Value Description reference is a
selection . sum of terminals
0 : Run by digital operator reference 13 and 14. (When
1 Run by control circuit terminal reference terminal 14 is
2 Run by serial communication reference selec.:ted as.a
multi—function
3 Run by option reference input, only
terminal 13 is
® By using the digital operator LOCAL/REMOTE key, operation mode input.)
can be selected during stop as shown below.
LOCAL:  Run by frequency reference and run command from digital
" operator
REMOTE: Run by frequency reference and run command set by
B1-01 and B1-02, respectively.
Note' REMOTE is set when the power supply is turned ON.
B1-03 Stopping method The stopping method can be set as shown below

selection

@ B1-03=00 Deceleration to stop
RUN CONMAND

@ B1-03=01 Coast to stop

CLOSED RUN COMMAND  GLOSED
OPEN OPEN
OUTPUT FREQUENCY
OUTPUT FREQUENGY __ o
1INVERTER OUTPUT OFF
WHEN STOP COMMAND IS

INPUT

INJECTION BRAKING
ZERO-SPEED LEVEL

(B2-01)

RUN DISABLED UNTIL AT LEAST

DG INJECTION BRAKING TIME AT STop BB TINE ELAPSES AFTER MOTOR
(B2-04) COASTS TO STOP

@ B1-03=02 Ful I-range DC injection braking stop

RUN COMMAND
CLOSED DG INJECTION BRAKING TINE DIFFERS
L open
QUTPUT FREQUENCY AS SHOWN BELOW, DEPENDING ON OUTPUT

FREQUENCY OBTAINED WHEN STOP COMMAND |S

lnc INJECTION BRAKING TIME
m INPUT

INVERTER OUTPUT OFF
(MIN BB TIME)

B2-04x 10

INJECTION
BRAKING
TINE

DG INJECTION BRAKING

TIME AT STOP
¥~ B2

10% SPEED

100% SPEED
OUTPUT FREQUENCY AT STOP COMMAND {NPUT

@ B1-03=03 Coasting to a stop (with timer function)
RUN COMMAND
oL

OSED CLOSED
OPEN : DECEL TIME
OUTPUT FREQUENCY i
=< INVERTER OUTPUT : ;
OFF AT STOP . ! T TiNE
COMMAND INPUT  :
El T1_TIME IE
: ' 100% SPEED
ONCE STOP COMMAND IS INPUT, RUN COMMAND |S OUTPUT FREQUENGY AT STOP COMMAND
DISREGARDED FOR T1 TIME AFTER ELAPSE OF T1 INPUT

TIME, INVERTER DOES NOT RESTART UNLESS RUN
COMMAND IS INPUT AGAIN

Only 00 and 01 can
be selected when
A1-02=3 (flux
vector control).
Deceleration
time is selected
among C1-02, C1-
04, C1-06 and
C1-08.
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Constant No Name Description Remarks

B1-04 Prohibition of Selection Description
reverse operation 0 REV run enabled
1 REV run prohibited (REV run command and minus .
frequency reference are not accepted.)

B1-05 Operation selection | When flux vector control is set, select operation mode for frequency |® This setting is
for setting of E1-09 | reference less than E1-09. disabled when
f E1-09=0 (INITIAL
(min. frequency Selection Description VALUE)O (
reference) or less 0 Run according to frequency reference ® When frequency
(E1-09 invalid) reference is less
1 Baseb lock than the min,
. . frequency
Ruin with min frequency reference (E1-09) reference at Al-
Zero-speed operation 02=0, 1 or 2,
(Internal speed reference i1s set to zero.) baseblock is
. applied
Time Chart of Inverter internal frequency reference and inttial excitation when
inttial excitation time 1s set at start and stop
RUN COMMAND CLOSED
FREQUENGY REF:ERENGE BY .
ANALOG INPUT ‘

INVERTER INTERNAL FREQUENCY REFERENCE
(SOFT-START INPUT)

INITIAL EXCITATION STARTED WHEN MOTOR
SPEED BECOMES B2-01 OR LESS AFTER RUN
COMMAND 1S CLOSED

3 Y A s
INITIAL EXCITATION . .

i INITIAL L EXCITATION STARTED WHEN MOTOR SPEED
/ | BECOMES B2-01 OR LESS AFTER FREQUENCY
: REFERENCE BECOMES LOWER THAN E1-09

B1-05=1

— i BB

INITIAL EXCITATION STARTED WHEN MOTOR
SPEED BECOMES B2-01 OR LESS AFTER RUN
COMMAND 1S CLOSED

B1-05=2

INITIAL EXCITATION STARTED WHEN MOTOR
B1-05=3 SPEED BECOMES B2-01 OR LESS AFTER RUN .

COMMAND 1S CLOSED

BB BB
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Constant No Name Description Remarks
B1-06 Read sequence input Selection Description Set “0” when
. 0 Twice reading of control circuit terminal input . .
twice signal for 2 msec control circuit
s . . . . N terminal response
1 Twice reading of control circuit terminal input .
signal for 5 msec is needed.
B2-01 Zero—speed level Set frequency which starts DC injection braking (initial
(DB starting excitation for flux vector control) in units of 0. 1Hz when
frequency) deceleration to stop is selected. When B2-01 <E1—09, DC injection
braking is started from E1-09.
B2-02 DC injection braking | Sets DC injection braking current in units of 1% Inverter rated | Note : Initial
current current becomes 100%. excitation is
performed with
current value set
in E2-03 when Al-
02=3 (flux vector
control)
B2-03 DC injection braking | When the motor rotating direction is not defined, DC injection When the set value
time at start braking at start is used in order to stop the coasting motor is0, DCinjection
temporarily and start it again without tripping braking at start
Set the time to preform DC injection braking (initial excitation| 18 not performed.
for flux vector control) at start in units of 0 1 second
B2-04 DC injection braking | Used to prevent coasting after stop command is input. When the set
time at stop Set the time to perform DC injection braking (zero speed control | value is 0, DC
for flux vector control) at stop in units of 0 1 second injection
braking at stop
is not performed.
E1-09
.. MIN OUTRUT
FREQUENCY B2-01
B2-03 B2-04
DC Injection Braking Time Chart (Initial Excitation)
B3-01 Speed search Set Value Description ¢ Factory setting
; of B3-01 is 01
selection at start 0 When run command is input, the motor accelerates to § trol with
the set frequency from the min. output frequency P;r control wi
1 When run command is input, speed search is performed .

from the max. output frequency. For a control method
with P@, the motor accelerates/decelerates to the set
frequency from the motor speed.
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Constant No.

Description

Remarks

B3-02

Speed search
operating current

Set speed search operating level in the ratio (%) for the inverter
rated current.

B3-03

Speed search
deceleration time

Sef deceleration time during speed search in units of 0.1 second

O Speed search time chart at start with V/f control
When inverter output current 1s larger than B3-02, the motor
decelerates to the set frequency in the set accel/decel time

SET FREQUENCY
REFERENCE

OUTPUT CURRENT
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Constant No.

Name Description Remarks

For selection of
multi—function

By combining multi—function input terminal input (set value=18) and
multi-function output terminal timer output (set value=12), a timer
to be mounted on the outside of the inverter can be enclosed in the | input terminal

function, refer

to H3—04 to H3-12

inverter.

B4-01 Timer function ON- Sets ON-delay time in units of 0.1 second.
delay time
B4-02 Timer function OFF- | Sets OFF-delay time in units of 0.1 second.
delay time
< (
CLOSED 1 CLOSED ) j r j
TIMER INPUT ! . l I—I I_——
"b4-01: : l b4-02
TIMER OUTPUT . 4—’
g )\ Tba02
\ J . > J
b4-01 ) ® [©)) @
Sequence
@ When timer input “CLOSED” time is shorter than b4—01, timer output remains OPEN.
@ When timer input is “CLOSED” time output becomes “CLOSED” after the time set
to b4-01 elapses
@ When timer input “OPEN” time is shorter than b4~02, timer output remains “CLOSED” .
@ When timer input is “OPEN” time output becomes “OPEN" after the time set to b4-02
elapses
B5-01 PID control mode ® PID process control is enabled in the inverter

selection
B5-01 PID Control Function

0 PID control disabled
1 PID control enabled (Deviation is D-controiled.)

2 PID control enabled (Feedback value is D-controlled.)

The following shows the PID control block diagram. YHEN GLOSED WITH MULTI-

FUNCTION INPUT SETTING=19  B5-07

lo, 1
B5-02 . BS06 : /ré-b
1 FREQUENCY
>o+ LIMITER " ST L ZREFERENCE

DETCTED l_1 LIMITER B5-08
VALUE OFFSET
y II I B5-07

+
AINED VALUE >O-I_TI_| .
|
|
|
2
|

+
B5-05 B85-01

B I
H: To perform PID control, be sure to set

terminal 16 function selection (H3-05) to PID
B5-01 feedback (set value OB)

® Setting of aimed value
Frequency reference selection (B1-01), multi-function input multi-step speed
references 1 to 3 and frequency reference selected by jog reference become
aimed values.
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Constant No. Name Description Remarks

B5-02 Proportional gain (P)| Sets P-control proportional gain. For multi-

Setting to 0.0 does not perform P-control. function analog

R input terminal .

B5-03 Integral (1) time Sets |-control integral time. function, refer

Setting to 0.0 does not perform |-control. to H3-04 to H3-

12.

B5-04 Integral (1) limit Sets integral limit in the ratio for max. frequency (E1-04).
B5-05 Differential (D) time| Sets D-control differential time.

Setting to 0.0 does not perform D—control.

B5-06 PID Iimit Sets PID limit control limiter in the ratio for max. frequency
(E1-04).
B5-07 PID offset Sets offset for output after PID control in the ratio for max.
ad justment frequency.
B5-08 PID primary delay Sets primary delay time constant for frequency reference after PID
time constant control.

(When variation is of step form)

TENPERATIRE g —------ AINED VALUE
y VAT .
DETECTED VALUE
: (OUTPUT P = DEVIATIONX B5-02)
) ! B85-03 ! (OUTPUT | BECOMES THE SAME OUTPUT
b AS “DEVIATIONxB5-02 AFTER
: 7T ELAPSE OF B5-03))
: DEVIAT ION x B5-02
m S = -
H A OUTPUT P VARIATION X B5-05 msec
y
D) .
5r‘ns'ec

®Value | is reset to 0 in the following cases; Stop command is input or operation held
For selection of multi—function input PID control, terminal is set to CLOSED and PID control
is set to DISABLED.

® The upper limit of value | can be set by B5-04.
To increase control capability by integration, increase the value of B5-04. |f the control system
vibrates and it cannot be resolved by adjusting integral time or primary time constant, decrease
the value of B5-04.

® By selecting multi—function input PID DISABLED/ENABLED and closing the contact during run, PID
control 1s canceled and the aimed value signal is used as frequency reference without being e
changed. .
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Constant No. Name Description Remaks
Dwell (temporary stop) function is used to stop output frequency
temporarily and start it again when driving a motor with a heavy
starting load.
B6-01 Dwe!l frequency at Sets frequency to stop output frequency during acceleration inunits
start of 0.1Hz.
B6-02 Dwell time at start | Sets time to stop output frequency during acceleration in units of
0. 1Hz.
B6-03 Dwell frequency at Sets frequency to stop output frequency during deceleration inunits
stop of 0.1Hz
B6-04 Dwell time at stop Sets time to stop output frequency during deceleration in units of
0. 1Hz
RUN
ESET FREQUENCY
Fout
: $86-01 Be—oaI
o wal T N
— ot
B6-02 B6-04
B7-01 Droop control gain Drooping is a function to provide speed drooping characteristics Function only for
in proportion to load torque. A1-02 =3 (flux
Sets B7-01 to speed reduction amount in the rated (100% load | vector control)
B7-02 Droop control delay status in the ratio (%) for max. frequency (E1-04) (Not available at
time , t time)
By decreasing B7-02, drooping response quicker, however, the present time
motor would hunt more easily.
When output does not have to be large after completion of This function is
acceleration, by decreasing output voltage, energy-saving validated only at
operation is enabled. A1-02 = 1 or 2 (V/f
B8-01 Energy-saving gain control).
When multi-function input energy-saving command is input, output
B8-02 Energy-saving voltage is decreased during speed agree at energy-saving starting

frequency

frequency (B8-02) higher

Output voltage during energy-saving, normal V/f (E1-03 to 10)
setting X energy-saving gain (E8-01. Output voltage declines and
recovers in V-recovery time (L2-04).

D —

ENERGY— .
SAVING
COMMAND

NUTTI-FUNCTION )

INPUT SET wu_ti/ QEB&OZ
Fout i E

Vout

L2-04

E1-03 TO 10 SETTING
X ENERGY-SAVING GAIN(E8-01)
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Constant No. Name Description Remarks
Zero servo function 1s to perform position control at a position
where the motor speed becomes less than the zero—speed level.
B89-01 Zero—servo gain Sets zero-servo gain.
(B9-01)
B9-02 Zero-servo 0

completion width

Sets zero-servo completion width in units of one pulse.

“CLOSED”

ZERO-SERVO ___“OPEN”

(luu 1-FUNCT | ON

INPUT SET VALUE=72

ZERO-SPEED LEVEL® _ _(INITIAL VALUE : 0 5Hz)
MOTOR SPEED (82-01) .

J
SELECTION SPEED CONTROL >K ZERO-SERVO

COMPLETION WIDTH ¥ V/2\ _
POSITION DEVIATION —_(B8-0D)] (\\
* “CLOSED”

ZERO-SERVO COMPLET ION “OPEN"

( MULT §~FUNCT | ON OUTPUT SET)

VALUE=33

NOTOR
POSITION

® For multi-
function input
terminal function
selection, refer
to H1-01 to H2-06.

® For multi-
function output
terminal function
selection, refer
to H2-01 to H2-03.

® This function is
enabled only at
A1-02 = 1 or (V/f
control).
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C CONSTANTS FOR ADJUSTMENT

Constant No. Name Description Remaks
c1-01 Acceleration time 1 | Sets acceleration time to accelerate from OHz to the max. frequency | For multi-

. ; ; (E1-04), and deceleration time.to decelerate from the max. function input
C1-02 Deceleration time 1 fronueney to Ofts e e terminal function
c1-03 Acceleration time 2 quency ) selection refer to

. R H1-01 to H1-06
C1-04 Deceleration time 2 By accel/decel time selection commands 1 and 2 of multi—function
C1-05 Acceleration time 3 inputs, accel/decel time can be changed up to 4 steps. (Changeable
C1-06 Deceleration time 3 even during run.)
c1-07 Acceleration time 4 Accel/decel Time Accel/decel Time ‘
C1-08 Deceleration time 4 Selection 2 Selection 1 Accel Decel
Multi-function Multi—function Time Time
Input Set Value =1A] Input Set Value =07
' Open or not set Open or not set C1-01 C1-02
Open or not set Closed C1-03 G1-04
Closed Open or not set C1-05 C1-06
Closed Closed C1-07 C1-08
c1-09 Emergency stop time | Emergency stop time becomes valid in the following cases.
(@) Multi-furction input emergency stop command ( set value = 1)
is closed.
O Selection at fault detection is set to emergency stop.
C1-10 Accel/decel time Accel/decel Time Sei:ting Unit
setting unit
Set Value Description
0 Accel/decel time (C1-01 to 09) setting range is in|
units of 0.1 second.
Setting range ' 0 to 6000. 0seconds
1’ Accel/decel time (C1-01 to 09) setting range is in|
units of 0.01 second.
> | Setting range * 0 to 600.00seconds
When C1-10 is changed, the setting unit of accel/decel time
(C1-01 to 09) stored in the inverter is changed automatical ly
as follows. -
When C1-10 1s changed from 0 to 1 at C1-01 = 12, 4 seconds, 12.4
seconds is automatically set to C1-01.
If either of C1-01 to 09 is set to 600.1 seconds or more, C1-10
‘ cannot be changed from 0 to 1.
c1-11 Accel/decel time

switching frequency

By using C1-11, accel/decel time can be changed automatically.

Run at C1-01 lm'l~ 02 accel/decel time at output frequency £ C1-11
Run at C1-07 and 08 accel/decel time at output frequency < C1-11

QUTPUT
FREQUENCY

C1-02 :C1-08

¢1-07: c1-01

Multi—function input accel/decel time selection has priority
over automatic change of accel/decel.
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Constant No. Name Description Remarks
c2-01 S-curve S—curve characteristic is used to prevent the machine from shock Time to accelerate
characteristic time-| at transfer or stop. As shown below, S—curve characteristic time from 0 to the
at acceleration can be set independently at 4 points * at acceleration start/stop | Mmaximum frequency
start ) and decéleration start/stop. can be calculated
as follows .
c2-02 S-curve .

: . . Accelerate t
characteristic time FWD RBN—I_C'LSED_I : ccelerate time
at acceleration end COMNAND . L OPEN 4 L2-01 + €202

: : : 2

: H CLOSED :

S-curve REV RUN
02-03 T COMMAND :  OPEN I '
characteristic time : : :
at deceleration :
start
02-04 S-curve
characteristic time
at decele;ation end
(7,
c2-02 C2-03
C3-01 Slip compensation Meaning of slip compensation gain differs depending on the control
gain method.
. OPG-less control. PG-less vector control (open loop vector)
oCalculates motor torque according to output current and sets gain
to compensate for output frequency in units of 0.1. .
Adjusts when speed accuracy 1s reduced when operating with a load
Run Status C3-01 Adjustment *
When actual speed is low | Increase the set value.
When actual speed is high Decrease the set value.
% - Adjust the value by 0. 1
. OVector control with PG (flux vector control)
Gain to compensate for slip caused by temperature variation.
Normally, this setting does not have to be modified.
©3-02 Slip compensation Adjusted value when speed is not stabilized or speed response is
primary delay time slow when operating with a load in PG-less V/f control or PG-less
vector control.
Run Status 03-02 Adjustment *
When actual speed is low Increase the set value.
When actual speed is high Decrease the set value
* : Adjust the value by 10 msec.
¢3-03 Slip compensation Sets slip compensation limit in the ratio (%) for motor rated slip

limit

(E2-02).
The limit is as shown below in the constant torque and constant
output area.

E1-04
E1-06

x 03-03

€3-03

OUTPUT FREQUENCY

E1-08 E1-04
BASE MAX
FREQUENCY FREQUENCY
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Constant No

Name Description Remarks
C3-04 Slip compensation
'? pe ! . Set Value Description
during regeneration
. 0 Slip compensation disabled during regeneration
) i Slip compensation enabled during regeneration
C4-01 Torque compensation

Torque compensation is a function to calculate load torque
according to output current and to compensate for output voltage
required to obtain torque characteristics

In open loop vector, torque compensation gain does not have to be
ad justed

The following outlines the adjusting method in V/f control

Run Status

When sufficient torque is not
obtained at |low-speed operation

C4-01 Adjustment *
Increase the set value.

When motor current value is not
stable, or motor current value Is
lexcessively large at light loads
operation

Decrease the set value.

* . If torque compensation is increased excessively, the fol lowing
faults may occur;
* Excessive motor current is applied to cause the inverter to
malfunction
* Motor generates excessive heat or vibration.
Therefore, adjust this value little by little, checking the
motor current

e

Torque compensation

time constant

Adjusted when motor output current i1s not stabilized or speed
response is slow.
)

In open loop vector, torque compensation time constant does not
have to be adjusted.

Run Status

When motor current value is not
stable ' -

C4-02 Adjustment *
Increase the set value.

|When speed respone is slow Decrease the set value

* Adjust the value by 10 msec

C5-01

€5-02
c5-03
C5-04

C5-05

1!!" C5-06

C5-07

ASR proportional
gain 1

ASR integral time

1

ASR proportional
gain 2

ASR integral time
2

ASR limit

ASR primary delay
time

ASR switching
frequency

Sets ASR proportional gain in units of 0.01.

Sets ASR integral time 1 in units of msec.

Sets ASR proportional gain in 2 in units of 0.01.

Sets ASR integral time 2 in units of msec.

Sets ASR limit of frequency to be compensated for by ASR in units
of 1% when V/f control with PG feedback is selected . MAX. output
frequency (E1-04) is regarded as 100%.

Sets primary delay time constant to control secondary current
reference variation in units of 1 msec when flux vector control
is selected.

Sets frequency to change ASR P-gain and integral time constant in
units of 0.1Hz when flux vector control is selected.
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Constant No.

Description

ASR of flux vector

QO The fol lowing shows the block diagram

TORG!
cs-01. 03 UE LIMIT
+ + SECONDARY
FREQUENCY > P 9 o LU K- —— CURRENT
REFERENCE _ + 1+8T REFERENCE
C5-0
€5-02, 04 8 L7-01~04

SPEED DETECTED
VALUE |

Note . ASR P-gain in flux vector control is based on the max frequency

Proportional gain and integral time are approximated in a straight |ine
by motor speed as shown below

P=C5-01
1=05-02

. >
0 €5-07 frB P-N
fre= ——
Motor Speed 120
: P = Number of poles
= When C5-07 0, N = r/min
Fixed to P = C5-01, | = €5-02

1¥ 77 1s selected to multi—function input terminal, proportional gain
can be changed

P-GAIN ACCORDING TO MOTOR
SPEED SHOWN ABOVE

P-GAIN SET BY C5-03

CLOSED

OPEN :
o o
C5-02 C5-02
* Changed at time set by C5-02

* Integra! time 1s not changed
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Constant No

Description

FREQUENCY

VALUE RaTio €5-02, 04
C5-05

' ASR of V/f control with PG

O The fol lowing shows the block diagram.

+ OUTPUT FREQUENCY

+ -0 —
REFERENCE +
. €5-01, 03
SPEED _t LINIT OF .
DETECTED ———»O—»{ variaTion [— p O LIMIT

Proportional gain and integral time are approximated in a straight line
by motor speed as shown below.

P=C5-01
1=C5-02

b e e e e

-
0 E1-04 B
N PN
otor Speed fre= —T30—

P=Number of motor poles
N=r/min
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Constant No.

Description

Remarks

6-01 Carrier frequency The following shows the relation between carrier frequency and
upper |imit output frequency according to the set values of C6-01 to 03.
Only C6-01 is effective in tor control.
602 Carrier frequency y ective (n vee
lower limit For constant carrier frequency (C6—01 set value);
Set C6-03 to 0 and C6—01 and C6-02 to the same value.
06-03 Carrier frequency
proportional gain +
Carrior 0601 b4
Frequency “— Fout X C6-03 XK
C6-021
>
' Output Frequency Fout
Note - Value K varies depending on the upper limit of carrier
frequency as described below.
C6-01=10. OkHz K=3
10 OkHz>(G6-015. OkHz K=2
06-01<5. OkHz K=1
In the following cases, a setting error (OPE11) occurs :
@ €6-03>6 and C6-02>C6-01
@ ©6-01>5kHz and C6-02=5kHz
Cc7-01 Hunting prevention Current amplitude is varied or the machine vibrates because of
selection frequency of 10 to 30Hz under a light load, which 1s called hunting
Selects the hunting prevention function in V/f control mode.
Set Value Description
0 Disabled
1 Enabled
C7-02 Hunting prevention Sets hunting prevention in units of 0.1.
gain The following shows how to adjust hunting prevention gain.
Run Status C7-02 Adjustment *
Hunting under light load Increase the set value
Machine vibration or stepout |pecrease the set value.
under heavy load
* * Adjust the value by 0 1
C8-08 AFR gain In open loop vector, adjust the value as shown below when the motor

is hunting or in order to increase responsibility.

Run Status

C8-08 Adiustment *

Torque or speed response Is slow | Increase the set value.

Decrease the set value

Hunting

* . Adjust the value by 0 1




.‘

D FREQUENCY REFERENCE-RELATED CONSTANTS

Constant No. Name Description Remarks
D1-01 Frequency reference 1| Sets frequency reference
Setting unit of frequency can be changed according to frequency
D1-02  |Frequency reference 2| reference/monitor display unit (01-03)
D1-03  [|Frequency reference 3| [Example of multi-step speed operation]
By combining multi—function input multi-step speed references 1 to
D1-04 Frequency reference 4| 3 and jog frequency reference selections, up to 9 steps can be
selected.
D1-05 Frequency reference 5
Terminal Factory| Set Name
D1-06  [Frequency reference & Constant No. [Setting| Value
D1-07  [Frequency reference 7 5 .HI-03 3 3 |Multi-step speed reference 1
1-08 c ¢ o 6  HI-04 4 4 Jﬂulti-step speed reference 2
0 requency reterence 7 HI-05 8 5 |Multi-step speed reference 3
D1-09 Jog frequency 8  HI-08 8 ] I Jog ref:ﬁ:"::":vselectlon ]
reference FREQUENCY REF 8
‘l REF 7 )
FREQUENCY .
FREQUENGY
REFERENCE
TERMINAL
: FD RUN
COMMAND
MURLTI-SPE
REF

MASTER/AUX

SPEED CHANGE ||

MULTI-S

R ©

MULTI-SPEED | :

REF 3 C5 : GLOSED

JOG REF H * \OPEN S
SELECTION R

« 1. Master speed frequency reference becomes constant set value
(D1-01) when B1-01 = 0, and analog reference set by control
terminal 13 or 14 when B1-01 = 1.

«2 : Auxiliary frequency reference becomes analog frequency
reference input from terminal 16 when H3-05 = 00 and the
constant set value (D1-02) at any setting other then H3-05 =
00. Set H3-03 to tF when multi—function analog input (terminal
16) is not used.

D2-01 Frequency reference |°Sets the upper/lower limit values of output frequency in the ratio
L. (%) for max. frequency (E1-04).
upper limit
* When frequency reference is zero and a run command is input, the
motor accelerates from the min. frequency to the frequency reference,
D2-02 Frequency reference

lower |imit

lower |imit and maintains operation at the frequency reference |ower
limit.

D2-01
Internal '
Frequency
Reference

D2-02

ok :
E]-04
Set Frequency Re}erenSEZ)
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Constant No.

Description

Remarks

® When some jump

D3-01 Jump frequency 1 Sets the jump frequency width by combining D3-01 to 04 By setting
jump frequency to 0.0Hz, this function 1s disabled frequency width
D3-02 Jump frequency 2 set by D3-01 to
04 are
D3-03 Jump frequency 3 D3-01~03—D3-04 SSets the jump frequency width SD3-01~03+D3-04)
03-04 overlapped, be
D3-04 Jump frequency | o rremer WIDTH sure to set
width ] 1— D3-03=<
INTERNAL D3-02 HE D3-02=D3-01
FREQUENCY JUNP
REFERENCE FREQUENGY 2
D3-01
D3-03 Juwp
JUNP FREQUENCY1
FREQUEN
P SET FREQUENCY REFERENCE
Note . Constant speed operation 1s prohibited in jump frequency
However, output frequency does not jump during accel/decel
and smooth accel/decel is available.
D4-01 Reference Sets whether frequency at HOLD is stored when the power supply is
£ hold turned OFF or a stop command 1s input during HOLD by multi-function
requency ho input terminal UP/DOWN commands or accel/decel stop command.
function selection
Set Value Description
1 Does not store frequency dur ing HOLD (but it becomes 0).
2 Stores frequency during HOLD and runs at stored
frequency at restart of operation.
D5-01 Torque control Selects speed/torque control Torque control is
selection enabled only when
Set Value Description A1-01 = 3 (Flux
0 Speed control vector control).
1 Torque control mode
D5-02 Torque reference Sets primary delay time constant for torque reference input in
delay time torque control mode in units of 1ms.
D5-03 Speed limit Selects speed | imit value in the torque control mode.
selection Set Value Description
Speed | imit becomes analog master speed frequency
1 reference set by control terminal 13 or 14,
disregarding the setting of frequency reference
selection (B1-01).
2 Speed | imit value becomes the set value of the
constant.
D5-04 Speed limit Sets speed 1 imit value in the torque control mode in the ratio %)
for the max freouencv when D5-03 = 2
D5-05 Speed |imit bias Sets bias value for speed limit input in the torque control mode
in the ratio (%) for max. frequency.
D5-06 Speed/torque Sets time when speed/torque control select command i1s input until Speed/torque

control switching
timer

the control mode 1s actually changed in the units of Ims

control select is
executed by
multi—function
tnput function
(set value . 71)
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Function Description

= When A1-01 = 03 (flux control), torque control is enabied.

* To select torque control, set torque selection (D5-01) to 1 or close multi—function input terminal
N speed/torque control selection and set terminal 16 function selection to “torque reference” (H3-05 =
13).

[Block Diagrm]

TORQUE . -
COMPENSAT ION va -
(TCWP)  #2
@ TORQUE LIMIT
TORQUE " 1 + ' +
REFERENCE - L @ —1q
(TREF) 148T +A
T=D5-02
SPEED LINMIT ||
oL w -7‘-..[555} SPEED
NOTOR SPEED —»t LINTING
D5-05 —Pt  CIRCUIT
®

Torque
Control
Operation

When speed | imit selection (D5-03) = 1, master frequency reference input from terminal 13 or 14 becomes
the speed limit , when D5-03 =2, the constant set value (D5-04) becomes the speed limit.

*¥2 * When terminal 14 function selection is set to torque compensation (H3-09 = 14), terminal 14 input value
can be used as torque compensated value.
[Sequence]

When torque reference> 0 and speed |imit> 0 (winder sequence), the following sequence is performed.

* When -1X speed |limit bias (D5-05) <motor speed <
the set torque reference.

“speed |imit +D5-05" torque control is performed with

When motor speed > “speed Iimit +D5-05" , torque control is performed with the set torque reference.

When motor speed < “~1 x D5-05" , the speed limiting circuit outputs plus torque reference to prevent
motor speed from increasing to the reverse run side.

Therefore, when torque reference > 0 and speed limit > 0, the possible torque control range is;
“~1xD5-05" < motor speed “speed limit +D5-05"

For the detailed relation of torque reference, speed |limit and motor speed, refer to the table shown below.

Winding Rewinding

—-
LINE DIRECTION

T{N

Configuration

wrr (M)
Rotating Direction FWD run REV run FWD run REV run
Torque + —_ —_ +
Reference
Reference (TREF)
Polarity | Speed Limit + - -+ —_
(SLIM)
TORQUE TORQUE TORQUE
TORQUE TORQUE
LIMIT I?:?‘T’E

Generated Torque

S8

NL IM

D5-05

\ b sp' \NLIM D s
e T | owes
K TORQUE
TORQUE LinmT
LINIT
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Function Description
When A1-03 = 3 (flux control), speed contro! or torque control can be selected during run by using the
multi—function input speed/torque control select command (set value = 71). The following shows an example .
of selection.
[Constant Setting)
Terminal | Constant No. Factory Set Value Description
No. Setting
8 . H1-06 8 n Speed/torque control select
13 B1-01 1 1 Frequency reference selection (terminals 13, 14)
: D5-03 1 1 Speed limit selection (terminals 13, 14)
16 H3-05 1 13 Torque reference/speed |imit
(Time Chart]
) CLOSED CLOSED
SPEED/TORQUE CONTROL SELECT I I I
SIGNAL o ; : i :
:I'E!IlNAL 8 INPUT) : RUN E :
STOP : : :
Speed/Torque CONTROL METHOD sPeED GONTROL  YQORGUE CONTROL ) SPEED CONTROL X _ ToRouE conToL ) SPEED CONTROL (DECEL TO STOP)
Control . :
Switching SPEED LIMIT SPEED LINIT :
SPEED :
TERMINAL 13 INPUT EED REFER® ' EFERENCE :
TORQUE LIMIT i TOROUE LINIT :
TERMINAL 18 INPUT - TORQUE :
REFERENCE TORQUE REFERENCE : .
> < > > > 4
® @ @ @ ®

[Sequencel

@ When torque/speed control select command 1s “OPEN” , speed control is performed.

® Speed reference at speed control depends on frequency reference selection (B1-01) setting. To change
terminal 13 or 14 master frequency reference to frequency reference, set B1-01 to 1.

Py

® Torque |imit at speed control is the smaller absolute value of terminal 16 torque limit or constant
set values (L7-01 to 04).

When a stop command 1s input during sped control, speed control i1s maintained and the smaller absolute

value of terminal 16 torque |imit or constant set values (L7-01 to 04), is used as torque limit.
Then the motor decelerates to a stop.

@  When torque/speed control select command 1s “CLOSED” , torque control is performed.

® Speed !imit under torque control uses terminal 13 or 14 master frequency reference as frequency
reference when speed |imit selection (D5-03) = 1 and as constant set value (D5-04) when D5-03 = 2,
disregarding frequency reference selection (B1-01) setting

® During torque control, terminal 18 analog input value becomes torque reference.

® By inputting a stop command during torque control, 1t is changed to speed control automatically,
and the motor decelerates to a stop. Torque limit during deceleration to a stop becomes constant

set value (L7-01 to 04). ‘.
Actual control mode is changed after the torque /speed control select command is changed and the
speed/torque select timer (D5-06) elapses. Terminal 13 speed reference/speed |limit and terminal
16 torque limit/torque reference are held in the inverter until the time set to D5-06 elapses.

Note
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E MOTOR-RELATED CONSTANTS

Constant No. Name Descrfptnon Remarks
Q E1-01 Input voltage setting|Sets inverter input voltage in units of 1V,
E1-02 Motor selection Motor protective characteristics are changed by this setting
Set Value Description
0 Standard motor protective characteristics
1 Inverter motor protective characteristics
E1-03 V/f pattern selection| Sejects a V/f pattern in the V/f control mode.
Set Value Description
0~E | Preset V/f pattern can be selected.
(For details, refer to Par. 2.7.)
F Custom V/f pattern can be set.
This setting 1s fixed to F in the vector control mode.
E1-04 Max. output frequency | yhen E1-03=1, V/f pattern setting can be adjusted by E1-04 to 10.
E1-05 Max. voltage
E1-05
E1-06 Max. voltage
frequency
E1-08
E1-07 Mid. output frequency
E1-10
E1-08 Mid. output frequency
vol tage »-F
E1-09 E1-07 E1-06 E1-04 (Frequency)
E1-09 Min. output frequency
E1-10 Min °utput frequency Set frequency so that E1-09 é E1-07 < E1-06 § E1-04 wal] be
voltage obtained. .

Note .1f V of the V/f pattern i1s increased excessively, motor
torque can be obtained but the following faults may occur.

* Excessive motor current may cause the inverter mal function.

* Motor generates heat and vibrates.

Therefore, increase the valueof V Iittle by little, checkingmotor
current each time.
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Constant No.

Description

Remarks

E2-01

E2-02

E2-03

E2-04

E2-05

E2-06

E2-07

E2-08

E2-09

Motor rated current

Motor rated slip

Motor no-load current

Number of motor poles

Motor line-to-Iline

resistance

Motor leakage
inductance

Motor iron—core
saturation
coefficient

1

Motor iron-core
saturation
coefficient

2

Motor mechanical
loss

Sets motor rated current in units of 0.01A for 7. SkW or less, 0. 1A
for 11kW or more.

Sets motor rated slip i1n units of 0.01Hz.
To convert (r/min) to (Hz), use the following equation ; fs (Rated

slip [Hz])

fs (Rated slip gy)
(Rated revolutions ..) (No. of poles)

120

= (Rated frequency g ) —

Sets motor no-load current 1n units of 0. 01A for 7. 5kW or less 0. 1A
for 11kW or more. ~

Sets the number of motor poles.

Sets motor phase-to-phase resistance value in umits of 0.01Q.

Motor line-to-line resistance

Phase-to-phase
resistance at

=1 insulation
class 273+insulation class temperature
temperature

273+(25°C+insulation class temperature) / 2

Sets motor leakage inductance in units of 0. 1%.

Sets motor iron-core saturation coefficient at 50% of magnetic flux.
This constant does not have to be set since 1t 1s set automatically
by auto-tuning

Sets motor iron-core saturation coefficient at 75% of magnetic flux
This constant does not have to be set since it 1s set automatically
by auto-tuning.

Sets motor mechanical loss 1n units of 0. 1%
100% of this value i1s motor rated output.
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F OPTION-RELATED CONSTANTS

Constant No. Name Description Remarks
F1-01 PG constant Sets the number of pulses of PG (pulse generator) to be used. The
set value is the number of pulses per motor revolution (pulses/rev).
F1-02 Operation selection | Sets the stopping method at PG disconnected detection.
at PG open circuit 0 : Deceleration to stop (deceleration time : C1-02)
1 Coasting to stop
2 : Emergency stop (deceleration time : C1-09)
3 Continuous operation (displayed only)
(§etting disabled when A1-01=3 : flux vector control )
F1-03 Operation selection | Sets the stopping method at Overspeed detected
at overspeed 0 : Deceleration to stop (deceleration time : C1-02)
1 Coasting to stop
2 : Emergency stop (deceleration time : C1-09)
3 : Continuous operation (displayed only)
(Setting disabled when A1-01=3 : flux vector control.)
F1-04 Operation selection | Sets the stopping method at excessive speed deviation detected.
at deviation 0 : Deceleration to stop (deceleration time : C1-02)
1 : Coasting to stop
2 : Emergency stop (deceleration time : C1-09)
3 : Continuous operation (displayed only)
F1-05 PG rotation Sets the relation between the motor rotating direction and PG | e Motor FWD
polarity. rotation is in
0 : Phase A advanced in motor FWD rotation the
1 : Phase A advanced in motor REV rotation counterclockwise
When PG-A or-D option is connected, this constant is disabled. (CCW) direction
viewed from the
load side.
F1-06 PG division rate Sets the division ratio when pulse signals from PG are monitored. "o Division s
(Effective only when| [setting of division ratio] only for pulse
PG-B2 card is monitoring and
mounted) Division ratio = (Setting range-l-—» 1 ) has nothing to
1 32 do with
control.
m, 1~32
n. 0, 1
F1-07 Integral value Sets whether speed control sectioﬁ (ASR) integral operation is

during accel/decel
enable/disable

performed during accel/decel
0 : Enabled
1 : Disabled
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Constant No.

Name

Description

Remarks

® Stopping method at

F1-08 Overspeed detection |Sets the motor overspeed detection level in the ratio (%) for El-

level 04 (max frequency) overspeed detection
depends on the
setting of F1-03.

F1-09 Overspeed detection |gets the time from when overspeed is detected to when it is regarded
delay time as a fault.

’ N\
A fault signal is output to stop operation after the absolute
value of motor speed exceeds the set value of F1-08 and the time
set to F1-09 elapses. ‘/”’______

OVERSPEED LEVEL l S
(F1-08) I MOTOR SPEED
I ABSOLUTE VALUE
0
|
OVERSPEED OPEN L \\l “CLOSED”
(FAULT SIGNAL) F1-09

\ /

F1-10 Excessive speed Sets the excessive speed deviation detection level in the ratio (%) |® Stopping method at
deviation detection | for E1-04 (max. frequency). excessive speed
level ’ deviation detection

depends on the
setting of F1-04

F1-11 Detection delay time | Sets the time from when excessive speed deviation is detected to |® This is not detected

when 1t is regarded as a fault. during accel/decel

, \ or torque control.
A fault signal is output to stop operation after deviation between
speed reference and motor speed exceeds the set value of F1-10
and the time set to F1-11 elapses

SPEED

REFERENCE F1-10

SR T
|
MOTOR SPEED | |
“ ” i= : “ ”

EXCESSIVE SPEED “OPEN «cLosep” | OPEN

DEVIATION

L (FAULT SIGNAL) F1-11 )

F1-12 Number of PG gear Sets the number of gear teeth when there are gears between the motor ® This function 1s
teeth 1 and the PG. When the number of gear teeth I1s set, the motor r/min disabled when F1-

F1-13 Number of P@ gear is calculated in the inverter as shown below. 120 or F1-13=0.

teeth 2

Motor revolutions [r/min]

_ No. of PG output pulses X 60 x No. of gear teeth 2 (F1-13)

PG constant (F1-01) No of gear teeth 1 (F1-12)
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Constant No.

Description

Remarks

selection

F2-01 Bi-polar or uni~polar | Selects CHl to 3 input functions when Al-14B (optional) is |The function of
input selection connected multi—function
Q‘ input
R . CH1 CH2 CH3 (option/inverter
Set Value| Function (TC1-TC4) (1C2-1C4) (1c3-1C4) reference select)
0 3CH Substitute | Substitute | Substitute (set value : 02) is
lndividuplfor.terminalsfor terminals{for terminals disabled
- Input @-@ 1 W
3CH , . .
1 Addition Sum of CH1 to 3 input values is regardad1
Input as a frequency reference value
Sets B1-01 to 01 (frequency reference from control circuit terminal)
when 3CH individual input is used.
F3-01 Digital input option| Selects the setting mode of frequency reference input from DI-08
. , | (optionald or DI-16H (optional).
Set Value Frequency Reference Setting Mode
0 BCD 1% unit
1 BCD  0.1% unit
2 BCD 0.01% unit
9 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
A0-08, A0-12
F4-01 Channel 1 monitor Selects items to be output to AO—OS (optlonal) or A0-12 (optional),
selection and sets output gain.
F4-02 Channel 1 gain For output items, set the monitor No. {U1-XX) to be output.
F4-03 Channel 2 monitor To obtain.the output level, multiply the monitor item output level
selection by F4-02.or F4-04 set value. .
F4-04 Channel 2 gain .
D0-02C
, F5-01 Channel 1 output Sets multi—function output items to be output to D0-02C (optional).
selection For the selecting method of output items, refer to H2-01 to 03.
F5-02 Channel 2 output
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Constant No. Name Description Remarks
F6-01 DO-08 The following table outlines items to be output from DO-08
Output mode selection| (optional) according to F6-01 setting.
ISet ValuJ Output Contents
Terminal No. Output Contents
" TD5-TD11 | Overcurrent (SC,0C, GF)
TD6-TD11 Overvoltage (OV)
_ TD7-TD11 Inverter overlioad (0L2)
0 TD8-TD11 Fuse blown (FU)
TD9-TD11 Not used
TD10-TD11 Inverter overheat (OH)
TD1-TD2 During zero-speed detection
B TD3-TD4 Dur ing speed agree:
Terminal No. Output Contents
TD5-TD11 )
) TD6-TD11 | Sign outpirt (See the table below)
TD7-1D11
TD8-TD11
’f” TD9-TD11 During zero-speed detection
TD10-TD11 During speed agree
%" TD1-TD2 Dur ing run
" NS 103104 | Winor fault
)
bit Output Contents | bit Output Contents
3210 3210
0000 | No fault 1000 | External fault
0001 | Overcurrent 1001 | Controller fault
0010 | Overvoltage 1010 | Motor overload
0011 | Inverter overload | 1011 | Not used
0100 | Inverter overheat | 1100 | Power loss
0101 | Not used 1101 | Not used
0110 | Fuse blown 1110 | Not used
0111 | Not used 1111 | Not used
F7-01 PO-3F The fol lowing table shows the number of pulses to be output from PO-3F

Frequency multiple
selection

(optional) according to the setting of F7-01.

F7-01

Number of Output

Pulses

0

Inverter output frequency

x1

Inverter output frequency

X6

Inverter output frequency

x10

Inverter output frequency

x12

&l N

Inverter output frequency

x 36
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H CONTROL CIRCUIT TERMINAL-RELATED CONSTANTS

Constant No.

Description

\! .

Multi—function

Selects the function of a signalinput form control circuit termanals 3 to 8.

;::::i::r::l’:zl:tion Value Function V£ Lyith bl v | Veotar R’?Jg
00 | 3-wire ssquence FWD/REV run salection O (@) O] o 56
H1-01 Wulti-function 01 | Local/remote selection o] (o] [®) ] 56
input (terminal 3) 02 | Option/inverter selection (] 0] O 0 56
H1-02 "u|ti—fun;ti°n 03 | Multi-step speed reference 1 (@) 0] 0o O 45
input (terminal 4) 04 | Multi-step speed reference 2 O (0] O () 45
] ] 05 | Multi-step speed reference 3 ] 0] (o] o] 45
H1-03 T:;::i:::::::l 5 06 'Jog frequency refereml:e O o o] o] 45
. 07 | Accel/decel time seiection 1 O O O ] 39
H1-04 Multi-function 08 | External baseblock/NO contact ®) O O ®) 56
input (terminal 6) 09 | External baseblock/NC contact O O O 0] 57
‘ H1-05 Multi—function OA | Accel/decel stop O 0] o] O 57
g ~ input (terminal 7) 0B | Inverter overheat prediction O O O o] 57
0C | Multi—function analog input - O o) @) o 57
H1-08 Multi-function enable/disable
input (terminal 8) 0D | Speed control disabled x O x x 57
0E | 'Speed control integral reset X O x o] 57
OF |.Not used - - - = -
10 | UP command (o) o (o} (o] 58
Q 11_| DOMN command ocololo]lo 58
12 | FJOG command (FWD jog run) o O O (®) 59
13 | RJOG command (REV jog run) O o o] (o] 59
14 | Fault reset O o] o] O -
15 | Emergency stop O o O O 39
16 | Not used - - — - -
17 | Not used - - - - -
18 | ON-delay, OFF-delay timer input (@) (@] O (@) 35
. 19 | PID control cancel O o] (o] (o] 35
1A | Accel/decel time selection 2 O o] (o] o) 39
1B | Constant write—in prohibition O (o] O O 59
1C | Not used — — - - 59
1D | Not used - - - - 59
1E | Not used - - - 59
1F | Terminal 13/14 selection ®) O O o] 59
:2 External fault o|lo}l o] o 59
2F
60 | DC injection braking command (@) O O O 60
61 | External search command 1 (o] X O X 60
62 | External search command 2 (@] x O X 80
63 | Energy-saving operation (@) (@) X X 37
’ 71 | Speed/torque control selection x x x o) 48
h 72 | Zero-servo command X x X O 38
77 | Speed control proportional gain X b3 x (o) 42
selection
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Set Value

Description

® 3-wire sequence

00 .
When 00 is set to HI-01 to-06, 3-wire sequence is entered.
The terminal having set value of 00 becomes a FWD/REV run command.
. Vs-81685
A . RUN
(Typical Setting) sTop ]
—0 | O—e—o0 RUN COMMAND (RUN AT “CLOSED” )
H1-01=00
STOP COMMAND (STOP AT “OPEN” )
¢————— 5 3 () FWD/REV RUN SELEGTION
1 (FWD RUN AT “OPEN™ , REV RUN AT “CLOSED” )
The fol lowing shows the time chart. -
RUN
- i sToP
FWD/REV
MOTOR SPEED
OPERATION
o1 ® | ocal/remote selection
Operation signal selection is effective only during stop.
Open :  Runs according to the setting of B1-01 or B1-02 in the remotemode.
Closed : - Runs by digital operator frequency reference or run command in the local mode
Note . When local/remote selection is set by multi—function input terminal, digital operator
local/remote selection becomes invalid.
02 ® Option/inverter selection
Selects whether operation is performed with option card reference or inverter reference. Option/inverter
selection is effective only during stop.
Open * Runs by frequency reference and run command from inverter control circuit terminal or digital
operator.
Closed - . Runs by frequency reference and run command from option card.
08

® External baseblock

Baseblock operation is performed at “closed” . External baseblock operation differs as described below,
depending on the run command iﬁput status.

" - When an external basebiock signal is input during run, BB blinks on the digital operator to shut OFF inverter
output. When the external baseblock signal is removed, operation restarts with the frequency reference
obtained before baseblock. At this time, voltage recovers up to the set value I1n the voltage recovery
time (L2-04).

- When a stop signal is input and an external basebiock signal is input while the inverter is decelerating,
BB blinks on the digital operator to shut OFF inverter output and stop the operation.
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Set Value

Description

09

® External baseblock

Baseblock is performed at “open” . The other sequence is the same as that of set value =08.

0A

® Accel/decel stop (HOLD) command

Accel/decel is stopped while an acce!/decel stop command is . input, and the current output frequency is
held. When a stop command is input, the accel/decel stopped status is released to stop operation. The
fol lowing shows the time chart.

FWD RN — CLOSED

ACCEL/DECEL STOP
(HOLD) GOMMAND

FREQUENCY REFERENCE —*

SRR T R
|

«— FREQUENCY REFERENCE

Note - When D4-01 is set to 1 and accel/decel stop 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
cpmnand is released. Therefore, operation is performed at the stored frequency.

When the power supply is turned OFF in the status where the accel/decel stop command is input,
the held output frequency is also stored

When D401 is set to 0, the held output frequency is not stored.

oB

® |nverter overheat alarm

While the inverter overheat alarmsignal is input, only OH2 is displayed, blinking, on the digital operator.
Used for monitoring inverter ambient temperature.

0C

® Multi-function analog input enable/disable
When this function is selected for multi—function terminal, the functions set to muiti—function analog
input have the following {imitation.

Open . Multi—function analog input 1s not accepted.

Closed * Multi—function analog input is accepted.

oD

® Speed control disabled
Speed control disabled/enabled selection is possible even during running.
However, speed control integral value is held until stop.
Open + Speed control enabled (closed loop)

Closed . Speed control disabled (open loop)

OE

® Speed control integral value reset

This function is effective only when F1-07 (integral control selection during accel/decel)=0.
Speed control integral value reset is enabled even during running.

Open * Pl-control (Speed control integral values are added.)

Closed * P-control (Speed control integral values are reset by integral time constant.)
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Set Value Description

® UP/DONN commands

By inputting UP and DOWN signals, accel/decel can be performed for operation at an aimed speed without
changing frequency reference while a FWD(REV) run command i1s input. .
Set value = 10: UP signal
Set value = 11 DOWN signal

1. 1

UP Command Closed Open Open Closed
DOWN Command Open Closed Open Closed
Status Accel Decel HOLD HOLD

The following shows the time chart where UP/DONN commands are used.

FWD RUN —J Closed l_

e e e e e b e e e e e e ——— —\ = —— —b —

UP  COMMAND

UPPER LIMIT SPEED

LOWER LIMIT SPEED
OUTPUT FREQUENCY

D1 u u ik iy
FREQUENCY _I_L_I U

COINCIDENCE $SIGNAL
U = UP (acceleration) status .

= DOWN (deceleration) status
H = HOLD (constant speed) status
Ul = During clamping at upper | imit speed 1n UP status
D1 = During clamping at lower limit speed 1n DOWN status

H

S

Notes

1 To use UP/DOWN commands, be sure to set 1 to B1-01 setting (frequency reference selection).
Set value = 1. UP/DOWN commands enabled.
Set value = 1 UP/DOWN commands disabled.

2 Upper limit speed
= Max. output frequency (E1-04) XFrequency upper limit (D2-01)

3 Lower limit value 1s either frequency reference limit (D2-01) or master frequency reference from
control circuit terminal 13 or 14

4 When D4-01=1, even 1f the power supply Is turned OFF in the status where accel/decel stop (HOLD)
command 1s input, the held output frequency 1s stored.
When D4-01=0, the held output frequency is stored.

5 if a jog frequency reference 1s input during run by UP/DONN commands, the jog reference has
priority.

6 When UP and DOWN commands are set together, a setting error (OPE03) occurs.

7 Whenmulti-function input accel/decel stop (HOLD) command 1s set simultaneously, a settingerror
(OPEO3) occurs.




Set Value

Description

® FJOG command, RJOG command

FWD and REV run jog frequency operations are enabled.

Set value = 12 FJOG command closed : FND run at jog frequency reference (D1-09).

Set value = 13 RJOG command closed . REV run at jog frequency reference (D1-09).
Notes.

1 When FJOG command 1s input during run, FJOG command and RJOG command have priority.

2 When both FJOG command and RJOG command are closed more than 500ms, the inverter stops according
to the stopping method selection (B1-03).

3 FJOG command or RJOG command can be set independently.

® Fault reset

Closed Resets a fault.

® Constant write-in prohibition

Open . To write in constants s prohibited.
Closed : To write in constants 1s permitted.

® Terninal 13/14 selection

Open . Terminal 13 is regarded as the master frequency reference.
Closed . Terminal 14 1s regarded as the master frequency reference.

When “1F” (terminal 13/14 selection) is not set to multi—function input terminal function selection
(H1-01 to H1-06) and when terminal 14 (H3-09) 1s set to “IF" (master frequency reference), the master
frequency reference becomes the sum of terminals 13 and 14

When the set value of H3-09 1s other than 1F and multi-function 1nput terminal 13/14 selection (set value
1F) s set, a setting error (OPEO3) occurs.

‘I!', 12, 13
14
1B
1F
20
to
2F

® External fault

Used to stop the inverter or send an alarm to external devices at fault of peripheral devices, etc.

Set Value (HEX input) Sslection Mode

(smeh:'::‘ c)'""“ Contact Mode Detection Mode Stopping Wethod

ot |t | o [ ot | e ottt st | S B St
0 O O O
1 O O O
2 O O @)
3 o) e 0
4 O ®)] - O
5 O ®) . O
§ O O @)

2 7 . O O ®)

8 O [} e}
9 O O O
A O O ®)
B O O O
c O O O
D ©) O @]
E O O O
F ®) O O

(Example) When “24” s set to HI-06 (terminals 8-11 function selection)

® An external fault occurs when 1t is closed between terminals 8 and 11 (NO contact).
® An external fault 1s always detected.

® An external fault i1s regarded as a major fault and the motor coasts to stop.
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Set Value Description

® DC injection braking command

60 When a DG injection braking command i1s input during inverter stop, DC injection braking operation is ~
performed '

When a run conmand or a jog command is input, DC injection braking is released to start operation.

(Operation has a priority.)

The following shows the time chart

CLOSED
. DC INJECTION
BRAKING COMMAND ——J: |——
FWD RUN CONMAND ___r I ;

DG INJECTION
BRAKING :

DG INJECTION
BRAKING* DG INJECTION BRAKING
i STARTING FREQUENCY

OUTPUT FREQUENCY

+ : When A1-01=3 (flux vector control), initial excitation (exciting current) is executed.

® Search command
61, 62
To start a coasting motor for commercial power supply and inverter changing operation etc , operation is

enabled without tripping the motor by using the speed search function.

Set value = 61 Starts speed search from the max. frequency.

Set value = 62: Starts speed search from the frequency reference value set at search command Input

Note : For V/f control with PG feedback and flux vector control (A1-02=01 or 03), acceleration starts
from set motor speed. .

The following shows the time chart when a speed search command is input.

FWD RUN COMMAND —_‘|7
SEARCH COMMAND —J

WA FREQUENGY i AGREE SPEED DETECTION
OR SET FREQUENCY : \ |

OUTPUT FREQUENCY n——————

CLOSED

When the search command is closed and run command 1s input during baseblock, speed search starts after
the min. baseblock time (L2-03).
Note :
1. In the continuous operation mode at a power loss, speed search starts from the current output
frequency disregarding whether any run command or search command isprovided After completion
of speed search, operation is performed according to the run command.

2 Search commands with set values 61 or 62 cannot be set simultaneously
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Constant No

Description

Multi-function
output terminal
function selection

Selects the function of signals output from control circuit terminals 9, 25 and 26.

Multi—function

H2-01 output

(terminal 9-10)

Multi—function
H2-02 output

(terminal 25-27)
H2-03 Multi—function

output
(terminal 26-27)

V:ﬁe Function v/f Li:{\fP op‘;: c:::p V:l:: r Reference
00 |During run O O o] 0 62
01 | Zero-speed O O (o] o] 62
02 |Frequency agree 1 o] O () (0] 62
03 |Desired frequency agree O o] Q ®) 62
04 |Frequency detection 1 (o] O (o] @) 62
05 |Frequency detection 2 (@) O O (@) 62
06 | Inverter operation ready @] O O O 62
07 |During undervoltage detection 0 () 0] O 62
08 |During baseblock O O o] O 62
09 |Frequency reference mode Q O @] o 62
0A |Run command mode O O o] (o) 62
OB |Overtorque detection 1 (o] (o} o] (o] 63

(NO contact output)
0C |Frequency reference missing O O o] O 63
0D [Braking resistor fault O o] O o 63
0E |Fault () (0] o] (@) 63
OF | Not used - - - - -
10 |Alarm o] o] O O 63
11 |During fault reset O (o] O o] 63
12 | Timer output @) O O @) 63
13 | Frequency agree 2 O o] O O 63
14 |Desired frequency agree 2 ] O O o] 63
15 |Frequency detection 3 (o] O O (0] 64
16 |Frequency detection 4 O O (o] O 64
17 |Overtorque detection 1 (o] (o] (o] (o] 64
(NC contact output)
18 |Overtorque detection 2 (0] (o) (o] o 64
(NC contact output)
19 |Overtorque detection 2 (@) (o] o 64
(NC contact output)
1A | During REV run ol o O (@) 64
1B | During baseblock O (o] o] o 64
1C | Not used - - - - -
1D | Motoring retry X X x (o) 64
1E |During retry o] O O O 84
1F | OL1 pre-alarm ®) O o] ®) 64
20 |OHt pre-alarm @) o o] O 64
21~2F] Not used — — - - -
30 |During torque limit X lo) o) 64
31 |During speed limit X x x 0 64
32 | Not used - - — - -
33 |Zero servo completion X X X (@] 65
37 |During run 2 O (o] (o] 65
34~3F| Not used - - - — -
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Set Value Description
. .
00 . During run
Closed when the inverter .i1s outputting voltage or a run command is input.
® During zero-speed
01
Closed when the inverter output frequency is less than the min. output frequency (E1-09) in V/f control
with PG feedback Closed when the motor speed is less than the zero-speed level (B2-01) in flux vector
control -
OUTPUT A
\—'{— ZERO SPEED LEVEL
|‘:|
DURING ZERO-SPEED
°
02 Frequ?ncy agree 1
Closed when output frequency is
Frequency reference -’L4-02 = SFS output = frequency reference + L4-02
® Desired frequency agree 1
03 -
Closed when the set value = 02 (frequency agree status) and output frequency is within the detection
range shown below
L4-01 - L4-02 =< SFS output (without a sign) < L4-01 + L4-02
® Frequency detection 1
04
Closed when output frequency is less than the detection shown below
SFS output (without a sign) < L4-01 + L4-02
® Frequency detection 2
05
Closed when output frequency is less than the detection level shown below.
SFS output (without a sign) = L4-01
06 ® |nverter operation ready
Closed when inverter operation is ready
07 ® During undervoltage detection
Closed when the main circuit or control circuit power supply is reduced or main circuit MC is turned OFF
. .
08 Dur ing baseblock
Closed during inverter output baseblock. (NO contact output)
09 ® Frequency reference mode
Open during run with frequency reference given by control circuit terminal or option
Closed during run with frequency reference from the digital operator.
.'OA ® Run command mode

Open during run by run command given by control circuit terminal or option. Closed during run by run
command from the digital operator
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Set value

Description

0B ® Overtorque detection 1
Closed while overtorque detection 1 is being detected. (Refer to L6-01 to 03.)
0c ® During frequency reference is missing.
Closed when frequency reference is missing.
(Examp | )
By setting this constant to ENABLED (L4-05), operation is continued at 80% of the frequency reference
as shown below.
By setting L4-05 = 1, master frequency reference obtained 0.4 second before is always compared with the
current reference; when the current reference is reduced to 10% or less of the reference obtained 0. 4
second before, operation continues at 80% of the master frequency reference obtained 0.4 second before.
At this time, during frequency reference missing signal is closed.
‘‘‘‘‘‘‘‘‘ ~ 80%
MASTER FREQUENGY REFERENCE —--;--12— X\ —- - —
L . :
10 4sec! P 0 4sec!
: ) ap, R
INVERTER p : ' ; N\ 9% FREQUENCY
OUTPUT FREQUENCY : : :
. P oLosED ! :
DURING FREQUENCY —J L_I
REFERENCE MISSING
oD ® Braking resistor fault
Closed during braking resistor overheating or a braking transistor fault.
OE ® Fault
Closed during a fault excluding CPFO0 and CPFO1.
10 ® Alarm
Closed while an alarm is displayed.
n ® During fault reset
Closed while fault is being reset.
12 ® Time output
Closed while a time input' is being output
13 ® Frequency agree 2
Closed when output frequency is within the detection range shown below.
Frequency reference -L4-04 < SFS output S frequency reference + L4-04
Same as frequency agree 1 (set value = 02) except that the detection width is L4—04.
14 ® Desired frequency agree 2

Closed when the set value is 13 (speed agree status) and it is within detoctlon range shown below.
L4-03 —L4-04 < SFS output (with a sign) < L4-03 + L4-04
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Set Description
15 Frequency detection 3
Closed when output frequency is less than the detection level shown below
SFS output (with a sign) < L4-03
16 Frequeny detection 4
Closed when output frequency is less than the detection level shown below.
SFS output (with a sign) < L4-03
17 Overtorque detection 1
Open while overtorque detection 1 is being detected (NC contact output).
(Refer to L6-01~03.)
18 Overtorque detection 2
Closed while overtorque detection 2 is being detected (NO contact output).
(Refer to L6-04, 05, 07.)
19 Overtorque detection 2
Open while overtorque detection 2 is being detected (NO contact output).
(Refer to L6-04, 05, 07.)
1A During REV run
Closed during REV run.
1B Dur ing baseblock
Open during inverter output baseblock (NC contact output).
1D Motor ing/regenerating mode
Closed in the regenerating mode in flux vector control.
1E During retry
Closed during retry operation at fault retry.
1F OL1 pre-alarm
Closed when electronic thermal overload relay integrated value becomes 90% of the fault detection level.
(L8-02, 03.)
20 OH pre-alarm
Closed when the cooling fin temperature exceeds the cooling fin overheat temperature
(Refer to L8-02, 03 )
30 During torque limit
Closed during torque limit.
31 During speed limit

Closed when the speed limit level is reached at torque control in flux vector control.
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Set Value

Description

33 ® Zero-servo completion
Closed when zero-servo is completed
37 ® During run 2

Closed, Except during baseblock (BB), or injection braking (OB), or during initial excitation
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Constant No. Name Description Remarks
°

H3-01 Signal level Set Value Description Resolution
selection (terminal 0 0 to 10V raput (11 bit +sign 1nput] ‘
13) 1 =10 to 10V + input

H3-02 Gain (terminal 13) |Sets the input gain (level) when frequency reference voltage 1s 10V.

H3-03 Gain (terminal 13) |Sets the input bias (level) when frequency reference voltage 1s OV.

H3-04 Signal level @ Resolution
selection (terminal Set Vatue | Description
16) 0 0 to 10V input [11 bit + sign 1nput]

H3-05 Multi-function ! —10 to 10V + input
analog 1nput
(terminal 16) Set terminal 16 to multi-function analog reference.

The following table shows the set values.

Set v/f | Open | Flux
Value Function V/f |with pg| Loop |vector| Input Level
Vector
00 | Auxiliary frequency reference Q| OO O +100% /7 10V
01 FGAIN O OOl O 100% / 10V
02 FBIAS O O|]0O0]| O +100% / 10V
04 | VBIAS O O X X 100% / 10V
05 | Accel/decel time reduction Oj0o0j0O]|0O 100% / 1V
coefficient
06 | DC injection braking current O O]l O | x 100% / 10V
07 | Overtorque detection level OjO0l0O]0O 100% / 10V
08 | Stall prevention level during run OO | x| X 100% / 10V ’
09 | Frequency reference lower Ilimit level] O | O | O | O 100% / 10V
0A | Jump frequency O]l]O|O] O 100% / 10V
0B PID feedback O OO O +100% / +10V
0C~0F| Not used - — -1 - —_—
10 | FWD side torque limit X x| O} O 100% / +£10V
11 | REV side torque limit X x| O] O 100% / 10V
12 | Regeneration side torque limit X x| O] O 100% / +10V
13 | Torque reference (at torque control)} x x | x| O x100%/ +10v
Torque limit (at speed control)
14 | Torque compensation (bias) X X | X1 O £100% / 10V
15 | FWD/REV side torque limit X X Ol O +£100% / 10V
16~1F| Not used -1 -1- —
[Description of torque limits]
+TORQUE
A
FWD SIDE TORQUE LIMIT
REGENERATION SIDE ]
TORQUE LIMIT
- 5 -+ f
REGENERATION $IDE TORQUE LIMIT
REV SIDE TORQUE LIMIT ‘
- TORQUE

Note For torque limit, one of the smallest, (L7-01 to 04) or analog reference
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Constant No

Name

Description

Remarks

® FGAIN (set value=01)

® VBIAS (set value=04)

® DC injection braking current (set value=08)

® Overtorque detection leve! (set value=07)

® Frequency reference lower limit (set value=09)
® Jump frequency (set value=0A)

® Auxiliery frequency
reference (set value=00)

® FBIAS (set value=02)

® PID feedback
(set value=0B)

(100%=fmax)
100% e ,

® Aocol/dece! time reduction
coefficient (set value=05)

—10v

A {=100%

® Dc injection braking current ® Stall prevention level during run

(sot value=06) (set value=08) value=09)
® Overtorque detection level (set
value=07)

100% b3 : 100%
: —

=10y

=10V

100%

01V tov

® Frequency reference lower limit (set

® Jump frequency (set value=0) (100%=fmax)

0 3viov

0 10v

—=10v

® Torque Iimt
(set value=10,11,12)

® Torque reference
(set value=13)

® Torque compensation
(set value=14)

100% [ - "

—=10v

0 10v =10V 0 1ov

L. —100%

0 1ov

® Torque limit (set value=15)

H3-06 Gain (terminal 16) Sets the input gain (level) when terminal 16 is 10V.
H3-07 Bias (terminal 16) Sets the input bias (level) when terminal 18 is OV.
H3-08 Signal level Set value Description
selection 0 0 to 10V input * Resolut ion
(terminal 14) [10-bit input]
1 —10 to +10V inputt
2 4 to 20mA input
Note : Toactivate the settingvalue “0” or “1”, it is necessary
to cut a Jumper-wire (J1) on the control board. Located
in the bottom left hand corner directly behind terminal 13.
H3-09 Multi—function Inputs the set value of multi-function analog reference. (Refer to

analog input
(terminal 14)

H3-05.)

However, set values “00” and “1F”
those of H3-05 as described below.
00 : not used

1F : master frequency reference
When “1F” (terminal 13/14 selection) is not set to multi-function
input terminal function selection (H1-01 to H1-06) and when terminal
14 (H3-09) is set to “IF” (master frequency reference), master
frequency reference is the sum of terminals 13 and 14.

When any value other than “IF” (master frequency ref ) is set to
terminal 14 (H3-09) and when “1F” (terminal 13/14 selection) is set
to multi-function input terminal function selection (H1-01 to
H1-06), setting error (OPE03) occurs.

have functions different from
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Constant No. Name Description Remarks
H3-10 Gain (terminal 14) Sets the input gain (level) when terminal 16 1s 10V
H3-1 Bias (terminal 14) |gots the input bias (level) when terminal 16 1s OV
H3-12 Analog input filter | Sets terminals 13,. 14 and 16 to primary delay filter time constant.
time constant
H4-01 Monitor selection Selects control circurt terminals 21-22 (multi-function anaiog
(terminal 21) monitor) i1tems to be output.
Sets a monitor No. (U1-XX) to be output. ® Resolution
. [9 bits + sign]
H4-02 Gain (terminal 21) |Multiplies the monitor constant output level by H4-02 set value.
H4-03 Bias (terminal 21) Adds the H4-03 set value to the value obtained by multiplying the
monitor constant output level by H4-02 set value.
Ha-04 Moni tor Selects control circurt terminals 23-22 (muiti—function and analog
selection
(terminal 23) monitor) to items to be output. ® Resolution
Sets a monitor No. (U1-XX) to be output. [9 bits + sign]
H4-05 Gain (terminal 23) |Miltiplies the monitor constant output level by H4-05 set value.
H4-06 Bias (terminal 23) |Adds the H4-06 set value to the value obtained by multipiying the
moni tor constant output level by H4-05 set value.
H4-07 Analog output signal
level selection Set value Description
0 0 to 10V input
1 -10 to +10V inputt
H5-01 Station address Sets an inverter station address.
HS5-02 Communication speed | Sejects 6CN MEMOBUS transmission speed.
selection . .
Set value Description
0 1200BPS
1 2400BPS
2 4800BPS
3 9600BPS
H5-03 Communication parity | Sejects 6CN MEMOBUS transmission parity.
selection
Set value Description
0 No parity
1 Even parity
2 0dd parity
H5-04 Stopping method after | sejects the stopping method at transmission error detected.

communication error

Set value “Description
0 Decel to stop (decel time C1-02)
1 Emergency stop (decel time C1-09)
2 Coasting to stop
3 Continuous operation (displayed only)
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L PROTECT ION-RELATED CONSTANTS

Constant No

i Description

Remarks

L1-01

Motor protection
selection

Selects whether motor overload protection is provided at electronic
thermal overload relay.

Set
Value

0 Disabled
1 Enabled

Description

'® To drive several motors by one inverter simultaneously, this
electronic thermal overioad relay cannot protect the motors
from over loading. A thermal overload relay must be inserted in
each motor cable.

® |f the inverter power supply is turned OFF, the assumed value
of the motor temperature is cleared to 0. Therefore, in some
applications where the inverter power supply is turned OFF,
protection may not be effective.

L1-02

-

Motor protection time
constant

Sets the electronic thermal over load relay protection time when 150%
of overload is applied (hot-start) after the motor is operated
continuously at rated current. The factory setting is one minute.

Set the value according to the overload resistance of motors to be
used

OPERAT ING

i
100 150 200

MOTOR CURRENT (%) E2-Ot BECOMES 100%

Typical Electronic Thermal Overload Relay Protection Time
Charactertics
(L1-02=1.0, run at 60Hz, general-purpose motor characteristics)

L2-01

Momentary

Selects whether the inverter i1s stopped at momentary power loss
detection or operation restarts after recovery if momentary power
loss occurs

V§7ze Description
0 Operation does not restart after recovery.
A fault contact is output to stop the inverter when a
momentary power loss is detected.
1 Operation restart after recovery.
Operation restarts at recovery within the time set to
L2-02.

In this case, a fault contact output is not activated
If it does not restart within the L2-02 set time, a fault
contact output is activated to stop the inverter after
elapse of the L2-02 set time.

2 Operation restarts after recovery.

Disregarding the L2-02 set time, when the power supply
can be recovered while the inverter control power
supply can be held. a mode to restart operation is
entered. A fault contact output is not activated. The
control power supply holding time differs depending on
the inverter capacity.
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Constant No.

Name

Description

Remarks

L2-02

Momentary power loss
ridethru time

Sets the allowable value of power supply recovery time when restart
of operation after recovery of the power supply (L2-01=1) is
selected for a process at momentary power loss occurrence I[f the
power supply recovers within this time, operation restarts. If not,
a fault contact is not activated to stop the inverter after this
set value from detection of a power loss.

L2-03

Min baseblock time

To restart operation after detecting a momentary power loss. (If
the motor has residual voltage) excessive current is applied to the
motor at the moment of startup and the inverter may detect a fault
The baseblock time is the wait time for restart until the motor
residual voltage is almost dissipated. Effective when L2-02=1 or
2 is selected.
® When “min. baseblock time = recovery time”
Operation restarts after elapse of the min. baseblock time
from a momentary power loss.

® When “min. baseblock time < recovery time”
Operation restarts after recovery.

L2-04

Voltagergstartstiﬁe

At restart after recovery from a momentary power loss. the inverter
performs speed search operation in order to detect the motor speed
After completion of speed search, the time to start up output voltage
to normal V/f pattern is set It is defined as follows.

200V class : 0—time to increase output voltage from 0 to 200V.
400V class : 0—time to increase output voltage from 0 to 400V

L2-05

Undervoltage
detection level

Sets inverter main circuit DC bus bar voltage value to detect
undervol tage. ’

To set this value less than the standard set value (200V class
190VDC, 400V classs. 380VDC), it may be necessary to insert at the
input side.

L3-01

Stall prevention
selection during
accel

Sets a function to prevent the motor from stailing at acceleration.

Set
Value

0 Motor stall prevention during acceleration disablied.
Disregarding the motor status, the inverter increases|
output frequency at the set acceleration rate. With a
large load, the motor may stall.

1 Motor stall prevention during acceleration enabled.
Acceleration rate is automatical |y reduced according to|
motor current to prevent the motor from stal | ing during
acceleration. Acceleration time may be longer than the
set value according to the l|oad

2 Optimum acceleration mode.

By monitoring motor current, acceleration rate i1s

automatically adjusted so that acceleration can be
accomplished 1n the shortest time disregarding the
setting of acceleration time.

Contents

70




Constant No.

Name

Description

Remarks

L3-02

Stall prevention
level during accel

When motor stall prevention during acceleration (L3-01=1) or optimum
acceleration function (L3-01=2) is selected, the inverter adjusts the
acceleration rate automatical ly so that motor current at acceleration
will not exceed the set value

L3-03

Stall prevention
limit during accel

When a motor i1s used in a constant output area, the stall prevention
level during acceleration is automatically reduced for smoother

acceleration.

This constant is a limiting value to control the stall prevention
level during acceleration in the constant output section so that
it will not be reduced unnecessarily.

CONSTANT CONSTANT
TORQUE SECTION OUTPUT SECTION

STALL PREVENTION
LEVEL DURING
ACCELERATION

- 13-02 STALL PREVENTION LEVEL
LIMITER DURING ACCELERATION

!
!

0 BASE FREQUENCY Fout

L3-04

Stall prevention
selection during
decel

Sets a function to prevent inverter DC bus bar overvoltage during
deceleration.

Set

Value Description

0 Stall prevention during deceleration disabled.
Inverter deceleration time. Excessively short
deceleration time detects overvoltage fault (OV) to
stop the inverter.

1 Stall prevention during deceleration enabled

By monitoring DC bus bar voltage status, the
deceleration rate is automatically reduced to prevent
overvoltage Deceleration time may be longer than the
set value

2 Optimum deceleration mode.
Deceleration rate 1s automatical ly ad justed so that the
inverter can be decelerated in shortest time.

® For deceleration using a braking unit or braking resistor, set
the value to 0 (stall prevention during deceleration disabled).

The motor may hunt.

® Optimum deceleration function (L3-04=2) cannot be set in the
vector control mode
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Constant No.

Description

Remarks

L3-05 Stall prevention Sets a function to prevent motor stall ing status at a overload during
selection during constant speed operation.
running Set .
Value Description
0 Stall prevention during run disabled
A load exceeding the inverter overload capacity is
applied during speed agree The motor may continue
stalling even if load is reduced
1 Stall prevention during run enabled.
When inverter output current exceeds the value set to
L3-06 and it continues more than 100ms during speed
agree, output frequency is decreased (deceleration
time: C1-02) to control the motor stalling. When the
load returns to the normal state, acceleration restarts
to continue operation at the former frequency.
2 Stal| prevention during run enabled
The basic operation is the same as that of set value 1
except that the deceleration time to decrease frequency|
is the value set to G1-04
L3-06 Stall prevention Sets the inverter output current level to start stall prevention
level during running{ during run (preventing the continuous stalling status by decreasing
frequency).
DECEL TIME
oUTPUT FREWW
HYSTERES1S | YK T :
DETECTION LEVEL 2% i AOCELTIME .
OF STALL PREVENTION & . Lo
DURING RUN (L3-08) .. ¥ .
RECOVERY LEVEL = = ¥
INVERTER QUTPUT CURRENT '< d
DETECTION TINE 100ms : AT e onLL
DURING RUN
L4-01 Speed agree detection| This constant is used to detect speed agree, etc Output frequency Refer to page 73
level to be detected is set.
This detection is performed both for FWD and REV run.
L4-02 Speed agree detection| Set detection width at L4-01 frequency detection. Refer to page 73.
width
L4-03 Speed agree detection| This constant is used to detect speed agree, etc Output frequency | Refer to page 73.
level (+/-) to be detected is set.
This detection is enabled either for FWD or REV run. (Output
frequency polarity 1s provided at detection.)
L4-04 Speed agree detection| Sets detection width at L4-03 frequency detection. Refer to page 73

width (+/-)
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DESCRIPTION OF FREQUENCY DETECTION OPERATION
(1) When A1-02 set value is 0, 1 or 2 (control method selection is set to V/f, V/f with

PG or open loop vector)

Related L4-01 (Frequency Detection Level) L4-03 (Frequency Detection Level)
constants L4-02 (Frequency Detection Width) L4-04 (Frequency Detection Width)
Frequency Agree 1 Frequency Agree 2
FREQUENCY —>—‘k L4-02 FREQUENCY —>-:-
REFERENCE REFERENCE
Frequency | outpur OUTPUT
FREQUENCY FREQUENCY
Agree
FREQUENCY : FREQUENCY I
AGREE_1 CLOSED  OPEN AGREE 2 CLOSED) OPEN
(MULTI-FUNCTION COTACT OUTPUT SET VALUE=02) (MULT | -FUNCT ON CONTACT OUTPUT SET VALUE=13)
Desired Frequency Agree 1 Desired Frequency Agree 2
Desired
Frequenc
9 v FREQUENCY
Agree
cLoséD . : cLoseD
FREQUENCY FREQUENCY i
AGREE_1 I—l OPEN AGREE_2 H OPEN
(MULT|-FUNCT ION CONTAGT OUTPUT SET VALUE=03) (MULTI-FUNCTION CONTACT OUTPUT SET VALUE=14)
Frequency Detection 1 Frequency Detection 3
L4-01=> = == fmimiiiis f L4-02
OUTPUT
FREQUENCY
Frequency | rreauency OPEN | CLOSED FREQUENCY OPEN | cLoseD
Detection | DETECTION 1 DETECTION 3

(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=04)

(MULT|-FUNCTION CONTACT OUTPUT SET VALUE=15)

Frequency Detection 2

Frequency Detection 4

FREQUENCY
* DETECTION 2

CLOSED| OPEN
(MULT{-FUNCTION CONTACT OUTPUT SET VALUE=05)

FREQUENCY .
DETECTION 4 CLOSED|  OPEN
(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=16)
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DESCRIPTION OF FREQUENCY DETECTION OPERATION

(2) When A1-02 set value is 3 (control method selection is set to flux vector)

Related L4-01 (Frequency Detection Level) L4-03 (Frequency Detection Level)
constants L4-02 (Frequency Detection Width) L4-04 (Frequency Detection Width) .
Frequency Agree 1 Frequency Agree 2
FREQUENCY ===\ 7.
REFERENCE AR N |
Frequency ' MOTOR SPEED :
Agree (SPEED DETECT Im (SPEED [ETECTI(N
g SIGNAL) SIGNAL) '
FREQUENCY ' | FREQUENCY ‘
AGREE_1 CLOSED] OPEN AGREE_2 CLOSED| OPEN | -
(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=02) (MULTI-FUNCTION CONTACT OUTPUT SET VALUE=13)
Desired Frequency Agree 1 Desired Frequency Agree 2
Desired - :
(SPEED DETECTION (SPEED DETECTION :
Frequency SIGNAL) : SIGNAL) v
Agree . , & P
CLIOSED Lo CLOSED
FREQUENCY i FREQUENCY
AGREE_1 |_ﬂi OPEN I_I AGREE 2 I—I OPEN .
(MULTI-FUNCT ION CONTACT OUTPUT SET VALUE=03) (MULTI-FUNCTION CONTACT OUTPUT SET VALUE=14)
Frequency Detection 1 Frequency Detection 3
L4 03.9.'.:.'."..":.'.".'.':.'L.I'Z'_"4. L4-04
' MOTOR SPEED / :
(SPEED DETECTION (SPEED DETECTIOI!
SIGNAL) - SIGNAL) 5 ;
Frequency | rrequEncy oPEN| CLOSED FREQUENCY OPEN | cLoseD
Detection | DETECTION 1 DETECTION 3
(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=04) (MULTI-FUNCTION CONTACT OUTPUT SET VALUE=15)
Frequency Detection 2 Frequency Detection 4
L4-01 > ~r-rfrmrnis ""‘k L4-02 L4—03->-:.-:-.::':.‘::.'.::: -* L4-04
MOTOR SPEED / ° § MOTOR SPEED / :
(SPEED DETECTION ' (SPEED DETECTION
SIGNAL) ; N SIGNAL) P
NV b il ek ;;FL'H’Z : :
I e . &
FREQUENCY ' FREQUENCY '
DETECTLON 2 CLOSED| OPEN DETECTION 4 _ CLOSED| OPEN
{MULTI-FUNCTION CONTACT OUTPUT SET VALUE=05) (MULT I-FUNCTION CONTACT OUTPUT SET VALUE=16)




Constant No

Name Description Remarks
L4-05 Operation when Selects when frequency reference from the control circuit terminal
frequency reference is quickly reduced. -
is missing
Set
4 Value Contents
0 Normal operation (Following variation of reference)
1 When frequency reference from control circuit terminal
is reduced by 90% within 400ms, operation continues at
80% of frequency reference obtained before reduction.
L5-01 Number of auto Fault retry is function to reset the fault in the inverter and

restart attempts

restart automatically to continue operation if a fault occurs.
This constant sets the number of fault retry times
By setting 0, fault retry operation is not performed

| Fault retry operation1

@ When a fault is detected, the inverter output is shut OFF for
the min. baseblock time (L2-03). The digital operator displays
the fault while the inverter output is shut OFF.

@ When the min. baseblock time (L2-03) elapses, a fault is reset
automatical ly and speed search operation is performed from the
output frequency obtained fault occurrence.

@ When the total number of faults exceeds the number of fault
retry times (L5-01), the faults are not reset automatical ly and
the inverter output remains OFF. At this time, a fault contact
output is activated.

| I -

FAULT DETECTION X .
I'—L WHEN L5-02=1 FAULT

FAULT CONTACT o N CONTACT QUTPUT IS ACTIVATED
Ll 1
i o
FREQUENCY —

| MOTOR ROTATING SPEED
D)
——
1

D

I Clearing the number of retry times I

The number of retry times is cleared to 0 in the fol lowing cases:

® A fault does not occur for more than 10 minutes.

@ A fault reset signal is input from the control circuit terminal
or digital operator.

@ The power supply is shut OFF and the control power supply has
dissipated; and then the power supply is turned ON again.

However, fault retry is disabled for the following faults.
UvV2 (Control circuit undervoltage) '
UV3 (MC answer fault)

SC  (Load short-circuit)

OH  (Heatsink overheat)

EF  (Run command fault)

0S  (Over speed)

DEV (Excessive speed deviation)
PGO (PG disconnection)

OPR (Constant setting error)
CE  (Transmission error)

EF3 to 8 (External fault)
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Constant No.

Name

Description

Remarks

L5-02

Auto restart
operation selection

Sets whether a fault contact output 1s activated during fault retry

Set Value

0 A fault contact output is not activated during fault
retry

Description

1 A fault contact output is activated during fault
retry

L6-01

Torque detection
selection 1

Sets a function to detect overtorque.

Overtorque is detected according to output current value in the V/f
control mode and using the inverter internal torque reference in
the vector control mode.

Set Value Description

0 Overtorque detection disabled (factory setting)

1 Overtorque detection enabled.

Overtorque detection 1s performed only during speed
agreeand “OL3” isdisplayed, blinking, tocontinue]
operation after detection

2 Overtorque detection enabled

Overtorque detection is performed during run and
“0L3” isdisplayed, blinking, to continue operation

after detection

3 Overtorque detection enabled

Overtorque detection is performed only during speed
agree. “OL3” is displayed, lighting at overtorun
detection, and a fault contact 1s output to shut OFF]
inverter output.

4 Overtorque detection enabied

Overtorque detection is performed during run. “OL3"
is displayed, lighting at overtorque detection, and
a fault contact output is activated to shut OFF F
inverter output.

L6-02

Torque detection
level 1

Sets the overtorque detection level.
V/f control mode. Inverter rated current becomes 100%.
Vector control mode. Motor rated torque becomes 100%.

L6-03

Torque detection time
1

Overtorque is detected if the time when motor current or torque
exceeds the value set to L6-02 is longer than the time set by this
constant Digital operator displays “OL3"

L6-04

L6-05

L6-06

Torque detection
selection 2

Torque detection
level 2

Torque detection time
2

The functions are the same as those described for constants L6-
01 to L6~03. Used when two types of overtorque detection are output
to multi—function outputs. Digital operator displays “OL4”

L7-01

Forward torque limit

/s

Sets motoring side torque | imit value during FWD run.

Refer to page 77.

L7-02

Reverse torque limit

Sets motoring side torque limit value during REV run.

Refer to page 77

L7-03

Forward regenerative
torque limit

Sets regenerating side torque |limit value during FWD run.

Refer to page 77
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Constant No.

Description

" Remarks

L7-04

Reverse regenerative
torque limit

Sets regénerating side torque |imit value during REV run.

TORQUE REFERENCE
PLUS  FWD RUN MOTORING SIDE

REV RUN REGENERATING TORQUE LIMIT
SIDE TORQUE LIMIT L7-0t
L7-04
MOTOR
MINUS Io PLUS ROTAT ION
FWD RUN REGENERATING
————] SIDE TORQUE LIMIT
REV RUN MOTORING SIDE L7-03
TORQUE LIMIT
L7-02 MINUS

L8-01 Protect selection When a braking resistor that can be built in the inverter is used,
for internal DB overheat protection is enabled by using this function. (Overheat
resistor is detected at operating duty 3% of braking resistor.)

Set Value Description
0 Braking resistor overheat protection disabled
1 ' Braking resistor overheat protection enabled
L8-02 OH pre-alarm level Sets the heatsink temperature to predict heatsink overheat.
L8903 J'foberation selection | Selects the operation mode when the inverter detects heatsink
e after OH pre-alarm overheat prediction
Set Value Description
0 Deceleration to stop at value set to C1-02
1 Inverter output OFF (Coasting to stop)
2 Deceleration to stop at value set to C1-09
" | (Quick deceleration to stop)
3 Continuous operation
L8-05 Input open—phase IF power, supply open-phase, excessive power supply voltage
protectibn selection| imbalance or main circuit electrolytic capacitor deterioration
occurs, excessive inverter DC bus bar ripple voltage is detected
to stop the inverter
Set Value Description
0 Excessive ripple detection disabled
1 Excessive Fipple detection enabled
L8-07 Output open-phase A function to detect inverter output open—phase.

protection selection

Set Value Description
0 . | Inverter output open—phase detection disabled
1 Inverter output open-phase detection enabled

Output open—phase may be detected inadvertently when applied
motor capacity is small for inverter capacity, etc.
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0 DIGITAL OPERATOR-RELATED CONSTANTS

Constant No.

Description

Remarks

01-01 Monitor selection 4 1tems can be monitored in operation. This constant can select an
item to be monitored instead of output voltage Set 01-01 to O
O in monitor constant U1-000.
01-02 Monitor selection Set an item to be monitored immediately after the power supply is
after power up turned ON. Digital operator displays the item set by this constant
after the power supply is turned ON.
Set Value . Description
1 Displays frequency reference.
2 Displays output frequency.
3 Displays output current
4 Displays a monitor item selected by 01-01.
01-03 Frequency units of Units for frequency related reference or monitor can be selected
reference setting and| as shown below.
monitor
Set Value Description
0 Unit: 0.01Hz
1 Unit 0.01%
2 to 39 |Unit: r/min (0 to 3999) Effective except
r/min=120 X frequency reference (Hz)/ [ when in flux
01-03 (01-03 Number of motor poles)] vector control
) 40 to 3999 Decimal point position set with 5thdigit value of 01-03.
5th digit value=0: Displayed as OO0
5th digit value=1: Displayed as O0OO. O
5th digit value=2: Displayed as 00O OO
5th digit value=3. Displayed as (0. OO0
01-03 1st to 4th digits determine the set value of 100%
frequency.
(Example 1)
Assuming that 100% frequency set value is 200.0 set
01-03=12000.
When 01-03=12000 is set, 100% frequency is displayed
as 200.0 and 60% speed is displayed as 120.0.
(Example 2)
Assuming that 100% frequency set value 1s 65 00, set
01-03=26500.
When 01-03=26500 1s set, 60% frequency 1s displayed
as 39.00.
01-04 Frequency units of V/f related constant (E1-04, 06, 07 and 09) setting unit can be
constant setting changed to r/min.
Set Value Description
0 Setting monitor unit: Hz
1 Setting monitor unit: rpm
01-05 Constant No. display | How to display operator constant No. can be selected

selection

Set-Value Description
0 Normal display (A1-00, etc.)
1 Displays constant No. specified by MODBUS communication
(address)
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Constant No.

Description

Remarks

02-01 LOCAL / REMOTE key Sets digital operator LOCAL / REMOTE key enabled/disabled
enable/disable
Set Value Description
0 Digital operator REMOTE/LOCAL key disabied.
1 Digital operator REMOTE/LOCAL key enabled.
Priority of frequency reference and run command is
alternated with priority set by digital operator and
B1-01/02.
02-02 STOP key during Sets digital operator STOP key enabled/disabled in the run mode
control circuit
terminal operation Set Value Description

0 ' |Digital operator STOP key disabled.

' Digital operator STOP key is disabled during run by
run command other than that given from the digital
operator.

1 Digital operator STOP key enabled.

Digital operator STOP key is enabled even during run
by run command other than that given from the digital
operator.
When the set value 1s “1 (factory setting)” and operation is
stopped by a STOP command other than that given from the digital
operator, it is necessary to turn OFF the RUN command once.
02-03 User constant initial | Constants set by user can be stored in the inverter as user initial
value values
Set Value Description

1 User constant initial value setting.

Each constant obtained when 02-03=1 is set, is stored
as a constant initial value. Even if each constant
setting 1s changed after setting this constant, it
can be returned to the user constant initial value
by setting A1-03=1110 (initialization to user
initial value).

2 Clearing user constant initial value.

Clears the user constant initial values that are set
as above.
After setting the value, the indication on the digital operator
. shows “Entry accepted” then resets to “0”
02-04 kVA selection Sets inverter capacity By this constant setting, control
constants peculiar to the inverter can be set automatically
02-05 Frequency reference | Whether ENTER key operation is needed can be set when frequency

setting method
selection

reference is set by digital operator.

Set Value Description

0 Digital operator ENTER key needed.

To set frequency reference by digital operator, the
inverter accepts frequency reference at the time when
the digital operator ENTER key is depressed.

1 Digital operator ENTER key not needed.

Inverter accepts frequency reference displayed on
the digital operator frequency reference without
ENTER key operation.
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Constant No.

Description Remarks
02-06 Operation selection | When running by digital operator, inverter operation selection at
whendigital operator | communication fault occurrence between the digital operator and the
is disconnected inverter (cable disconnection, removal of digital operator, etc )
is set.
Set Value Description
0 Operation 1s continued
1 Coasting to a stop and an error message “OPR” is
indicated on a digital operator
02-07 Cumulative operation| Sets an initial value of cumulative operation time. Accumulfation
time setting of operation time starts from this set value.
02-08 Cumulative operation

time selection

Defines the operation time.

Set Value Description
0

All time while the inverter power supply is turned
ON is accumulated as operation time

1 Only the time while the inverter is running is
accumulated as operation time.
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