Constant No.

Name

Description

Remarks

C3-04 Slip compensation .
i i Set Value Description
during regeneration
0 Slip compensation disabled during regeneration
1 Slip compensation enabled during regeneration
C4-01 Torque compensation Torque compensation is a function to calculate load torgue
gain 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 C4-01 Adjustment *
When sufficient torque is not Increase the set value.
obtained at low-speed operation
When motor current value is not Decrease the set value.
stable, or motor current value is
excessively large at light loads
operation
* : |f torque compensation is increased excessively, the following
faults may oceur;
* 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
C4-02 Torque compensation | Adjusted when motor output current is not stabilized or speed
time constant response is slow.
In open loop vector, torque compensation time constant does not
have to be adjusted.
Run Status C4-02 Adjustment *
When motor current value is not Increase the set value.
stable
hlhen speed responseis slow Decrease the set value.
* : Adjust the value by 10 msec.
c5-01 ASR proportional Sets ASR proportional gain in units of .01
gain 1
c5-02 ASR integral time Sets ASR integral time 1 in units of msec
1
C5-03 ASR proportional Sets ASR proportional gain in 2 in units of 0.01.
gain 2
C5-04 ASR integral time Sets ASR integral time 2 in units of msec.
2
C5-05 ASR limit Sets ASR limit of frequency to be :ompensatan for by aSH in units
of 1% when V/f control with PG feedback 15 se &= MAL cutput
frequency (E1-04) is regarded as 100%
C5-06 ASR primary delay Sets primary delay time constant toc conirol secondary current
time reference variation in units of 1 msec when flux vector control
15 selected.
€507 ASR switching Sets frequency to change ASR P-gain and integral time constant in

frequency

units of 0. 1Hz when flux vector contral is selected.
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Constant No.

Description

ASR of flux vector

Q© The fol lowing shows the block diagram.

TORQUE LIMIT
¢5-01, 03
" SECONDARY
FREQUENCY ol " , > T I i > CURRENT
REFERENCE ~ * 1+8T -/1 REFERENCE
C5-02. 04 €5-06 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 line
by motor speed as shown below.

P=C5-01
1=05-02

0 €5-07 fre (e 2N
Motor Speed 120
P = Number of poles
* When C5-07 0; N = r/min

Fixed to P = C5-01, | = C5-02

If 77 is 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 {
- -
C5-02 C5-02

* Changed at time set by C5-02.

Integral time is not changed.
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Constant No.

Description

ASR of V/f control with PG

O The following shows the block diagram.

. OUTPUT FREQUENCY

FREQUENCY
+ —-
REFERENCE .
Cc5-01, 03
SPEED o LINIT OF +
DETECTED ——» VARIATION |— p — LIMIT

VALUE RATI0 0502, iT‘
C5-05

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

P=C5-01
1=05-02

— e
0 E1-04 fre
P-N
Motor Speed fr8= —T30— %
P=Number of motor poles
N=r/min
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Constant No.

Description

Remarks

C6-01 Carrier frequency The following shows the relation between carrier frequency and
upper limit output frequency according to the set values of C6-01 to 03.
i Only G601 is effective in vector control.
C6-02 Carrier frequency
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.
C6-03 Carrier frequency
proportional gain ‘
Carrier C6-01
Freguency “— Fout X C6-03 x K
C6-02]
o
Output Frequency s
Note : ValueK varies depending on the upper |imit of carrier
frequency as described below.
C6-012=10. OkHz K=3
10. OkHz >C6-0125. OkHz K=2
C6—01<5. OkHz K=1
In the following cases, a setting error (OPE11) occurs :
M C6-03>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 is called hunting.
Selects the hunting prevention function in V/f control mode.
Set Value Description
0 Disabled
1 Enabled
Cc7-02 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 |ight load Increase the set value
Machine vibration or stepout | pecrease the set value.
under heavy load i
* . 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 808 Adiustment *

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

Hunting Decrease the set value.

* . Adjust the value by 0.1
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D FREQUENCY REFERENCE-RELATED CONSTANTS

Constant No. Name Description Remarks
p1-01 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 fregquency reference selections, up to 9 steps can be
selected.
D1-05 Frequency reference 5
Terminal Factory| Set Name
D1-06 Frequency reference 6 Constant No. |Setting|Value
p1-07 Frequency reference 7 5 HI-03 3 3 [Multi-step speed reference 1
- B . 2 6 Hi-04 4 4 [Multi-step speed reference 2
FRISIGY rererense 7 HI-05 8 5 |Wulti-step speed reference 3
D1-09 8 HI-06 8 6 Jog reference selection
Jog frequency o
reference FRE RIEIEFaus
A REF 7
X :
FREQUENGY  |FREQUENCY 3 3 :
i I
wbrer S A
:ﬁmc RN S A T FREQUENCY
: : : d : & : (Di-08}
—_— ——>
2 2 ¢ : : 3 : LTI
JERNIHAL © OLOSED; L A i } 1 i -
morw L P o0 i E i Lopex
comwo O F I S S S
Qossn: :  : : i i
WULT!- | bﬂl I l | | : l
RIIE:;TERAUK A A T
(= o ) z f"“’”"——1: e

LT ol s

REF 2 3 : : ;

LTI ¢ 1 :

REF 3 : : . CLOSED

06 REF {OPEN :
seLECT 0N (8) —_—

« 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 IF 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
K (%) for max. frequency (E1-04).
upper limit
® When frequency reference is zero and a run command is input, the
02-02 sy pafarams motor accelerates from the min. frequency to the frequency reference

lower limit

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

limit.
(%)
100
D2-01
Internal
Frequency
Reference

D2-02

ok :
E'I_—CM ﬁ'lz)
Set Frequency Reference
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Constant No.

Name

Description

Remarks

® When some jump

D3-01 Jump frequency ] Sets the jump fregquency width by combining D3-01 to 04. By setting
jump frequency to 0.0Hz, this function is 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 =D3-01~03+D3-04
na-6t over | apped, be
D3-04 Jump frequency JUNP FREGUENCY WIDTH sure to set
width % '(-— D3-03=
INTERNAL 03-02 : D3-02=D3-01
FREQUENCY JUNP
REFERENGE FREQUENCY 2
D3-01
03-03 Juwe
Juwe FREQUENCY1
FREQUENG
P SET FREQUENCY REFERENCE
Note : Constant speed operation is 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 is input during HOLD by multi-function
requency he 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.
; .
=slwctien Set Value Description
Speed limit becomes analog master speed frequency
' reference set by control terminal 13 or 14,
disregarding the setting of frequency reference
selection (B1-01).
2 Speed limit value becomes the set value of the
constant.
05-04 Speed limit Sets speed limit value in the torque control mode in the ratio (%)
for the max. frequency when D5-03 = 2.
D5-05 Speed limit 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 is input until Speed/torque

control switching
timer

the control mede is actually changed in the units of Ims.

control select is
executed by
multi-function
input function

(set value : 71)
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Function

Description

Torque
Control
Operation

* When A1-01 = 03 (flux control), torgque control is enabled.

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

13).

“torque reference”

(BI ock Diagram]

TORQUE P -
COMPENSAT I ON 7 —
(Tcwe) 2
@ TORQUE LIMIT
TORQUE [ - 1 Y- I/-
REFERENCE van >E Lo —® 1q
(TREF) | I 14ST + ‘ ./|
T=D5-02
SPEED LIMIT L
(NLIW) 1 < ’@ SPEED
MOTOR SPEED —P»t LINITING
05-05 —P  CIRCUIT

#] : 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 |imit.

*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.

[Seque nce)

When torque reference> 0 and speed |imit> 0 (winder sequence). the following sequence is performed.
+ When -1X speed limit bias (05-05) <motor speed <

the set torque reference.

“speed |imit +D5-05" ,

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

When motor speed > 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:

“~1xD505" < 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
------ N T - - = = ===
I T N —
Configuration LINE DIRECTION LINE DIRECTION
(M) woTOR WOTOR
Rotating Direction FWD run REY run FWD run REV run
T - —
R:;:::nca + t
Reference | (TREF)
Polarity Speed Limit + - -+ -
(SLIM)
TORQUE TORQUE TOROUE
THRQUE ToRwE ~ |OTOE TORGUE TOROUE
LIMIT LNt ‘ LT * LINIT A
'—\—_ £F \ TREF -
Generated Torque | o \ (' - (>
NLIM NLIM o K
— S Y LIRS ui
D £0 . D seeed p . spee NLIM /D £0
D5-05 |NLIM me ] :
o e\ o D5-05
TCRQ.IE_ " TORGUE
LimiT TORQUE [RT'Ths
LINT
D5-05 D505
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Function

Description

Speed/Torque
Control
Switching

When A1-03 = 3 (flux control), speed control or torque control can be selected during run by using the
multi—function input speed/torgque control select command (set value = 71). The following shows an example

of selection.

(Constant Settingl

[ Termica! ! Canstant No. Factory Set Value Description

P N, i Setting
; | 9 j H1-08 # T Speed/torque control select
: : L ' B1-01 1 1 Frequency reference selection {terminals 13, 14)
p ! 4'- 05-03 1 1 Speed limit selection (terminals 13, 14)
i , H3--05 1 13 Torque reference/speed |imit
S O W
i

{tice Uhart)

CLOSED CLOSED

?5:“‘_"'5” TrA0E GONTRAL 3TLECT OPEN | | OPEN I

TFUMAL 8 INPUT)

sToP ] l
SPEED CONTROL %muue CONTROL _Xm CONTROL x:: TORQUE_CONTROL

RN ORMAMDY

CONTROL METHOD Xspesn CONTROL (DECEL TO STOP)

SPEED LIMIT SPEED LIWIT
SPEED :
SPEED REFERENCE REFERENCE :
TERMINAL 13 INPUT
TORQUE LINIT . TORQUE LIMIT
TERMINAL 16 INPUT TOROUE
REFERENCE TORGUE REFERENCE

[Sequence]

1)  When torque/speed control select command is “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.

L]

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 is input duringspeed control, speed control is maintained and the smal ler absolute
value of terminal 16 torgue !imit or constant set values (L7-01 to 04), is used as torque limit.
Then the motor decelerates to a stop.

®

When torque/cspeed control select command is “CLOSED” , torque control is performed.

Spaed timit under torque control uses terminal 13 or 14 master frequency reference as frequency
reference when speed |imit selection (05-03) = 1 and as constant set value (D5-04) when D5-03 = 2,
disregarding frequency reference selection (B1-01) setting.

During torque contro!, terminal 16 analog input value becomes torque reference.

3 By inputting a stap command during torque control, it 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).

Note : 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 toraue |imit/toraue reference are held in the inverter until the time set to D5-06 elapses.
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E MOTOR-RELATED CONSTANTS

Constant No.

Name

Description

Remarks

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/t pattern selection Selects 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 is fixed to F in the vector control mode.
E1-04 Max. output frequency | when E1-03=1, V/f pattern setting can be adjusted by E1-04 to 10.
E1-05 Max. voltage ‘
E1-05 | """ TTTTTTT T, 1 X
! |
E1-06 Max. voltage ] !
frequency _ i i
E1-08 |77 77770 ! 1
E1-07 Mid. output frequency : ! '
E-0 Y ! i
| 1 I
E1-08 Mid. output frequency | ! i 1
voltage ! F
E1-09 E1-07 E1-06 E1-04 (Frequency)
E1-09 Min. output frequency
E1-10 Min. output frequency | Set frequency so that E1-09 = E1-07 ( E1-06 < E1-04 will be

voltage

obtained.
Note :1f V of the V/f pattern is increased excessively, motor
torque can be obtained but the following faults may occur
* Excessivemotor current may cause the inverter malfunction
* Motor generates heat and vibration.

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

Name

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-1line
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 in 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 inunits of 0. 01A for 7. SkW or less: 0. 1A
for 11kW or more.

Sets the number of motor poles.

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

Motor line-to-line resistance

Phase-to-phase
resistance at >(2]’3+|[25"C+insulatil:n class temperature) / 2

=1 insulation

class 273+insulation class temperature
temperature

Sets motor leakage inductance in units of 0. 1%

Setsmotor iron-core saturation coefficient at 50% of magnetic flux.
This constant does not have to be set since it is 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 is set automatically
by auto-tuning

Sets motor mechanical loss in units of 0.1%
100% of this value is motor rated output.
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