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1 OPERATION MODE SELECTION

1.1 CONTROL METHOD SETTING

When setting up the VS-686SS5, make sure to follow the procedures below. Mistakes
in setup order may cause values to be written over resulting in poor operation.

STEP 1 Control method selection (Page 40 of the INSTRUCTION MANUAL)

STEP2 Constant torque/variable torque motor setting (Pages 41 to 43 of the
INSTRUCTION MANUAL)

STEP 3 Motor capacity selection (Pages 41 to 43 of the INSTRUCTION
MANUAL )

STEP 4 Nameplate value setting (Pages 41 to 43 of the INSTRUCTION
MANUAL)

The VS-686SS5 is equipped with two current vector control methods (with or without 6
. PG). Either ri'@ethod can be easily selected by using the digital operator to meet user -
application needs.. Open loop vector control is set at the factory prior to shipment. In
. the following cases, observe the following procedures to set and verify the control
method and motor related constants. -

e When condixcting initial operation of the VS-686SSS5.
e When replacing either motor or inverter

e When replacing PG



Setting and verification
before operation

Initial operation?

Motor or inverter replaced?

No

Select control method. .
(Refer to paragraph 1.3 of the
DESCRIPTIVE MANUAL FOR
CONSTANTS.)

-Set motor related constants.
(Refer to page 41 of the
INSTRUCTION MANUAL.)

No

With PG 2
Yes

* Verify motor speed detection.
(Refer to page 44 of the
INSTRUCTION MANUAL.)

* Adjust PG zero-pulse.

(Refer to page 45 of the
INSTRUCTION MANUAL.)

PG replaced?

* Verify motor speed detection.
(Refer to page 44 of the
INSTRUCTION MANUAL.)

* Adjust PG zero-pulse.

(Refer to page 45 of the
INSTRUCTION MANUAL.)




1.2 FEATURES OF TWO CONTROL METHODS

Table 1 shows the features of open loop vector control and flux vector control.

Table 1 Features of Two Control Methods

Control Method Open Loop Vector Flux Vector
Basic control Current vector control without PG Current vector control with PG
Speed detector Not needed Needed (pulse generator)
Speed detection option Not needed _ PG-X2
Speed control range 110 1 500
Starting torque 50%/0 Hz 150%/0Hz
Speed control accuracy +02% +002%
Torque accuracy +10% *+5%
Torque limit Possible Possible
Tordue control Not possible Possible

Higher than approx 200% of inverter

Higher than approx 200% of inverter

Momentary overcurrent
rated output current rated output current
. Protection by electronics overload Protection by electronics overload
Motor protection
thermal relay thermal relay
M -
lomentary power loss ride: Possible Possible
through
Stall prevention Overvoltage prevention Overvoltage prevention

Application

Fans, blowers (Root_variable torque

’ charactenistics)

General variable speed (constant
torque characteristics)

~



1.3 CONTROL METHOD CHANGING PROCEDURE

The following procedure shows how to select or change the control method.

Step Description Key Sequence Digital Operator Display
Q) Power ON
* Displays speed reference P IO- O O
value REMOTE LEDs (SEQ,REF) ON
@ | control method selection .
-Move to program mode D RIV% RGM Constant No.display
\ ! A |
<)) *Move to control method
selection REiT /\ J \/ J A 1 - ’O 2
(A1-02)
\+
@ - Verify the set value DATA 0l5
ENTER (Initial setting: op‘eniloop vector)
= 2
® +Change to flux vector !
g > /\J vJ 0|6
RESET —~
® * Wnite-1n the value DATA E n d
ENTER
Displays for 0.5 seconds.
1l 2
LIK4
Setting completed.
@ Retumn to drive mode
DRIVE/ P| |0.[0|0
PRGM




1.4 INITIALIZE MODE

As described below, the access level to set/read constants and control method can be

selected. Set initialize mode constants before use of the VS-686SSS5.

The following table shows the constants for initialize mode.

Constant
No

Name » Description

A1-01

0 Exclusive for monitoring

A1-01 can be set/read and U constants in QUICK-START level can
be read
’ * QUICK-STAR
Access level QU S T
Constants required for quick-start operation can be set/read

(change enabie during
o Constants required for basic operation can be set/read”
4 ADVANCED

Constants réquired for advanced operation can be set/read

A1-02

5 Open loop vector

Control method
~ontrol metho 6 Flux vector

A1-03

Constant imitialization
2220 2-wire sequence
Initialize
(Returns to the value set at the factory prior to shipment )

- 3330 3-wire sequence

A1-04

Password (for input) For future use (Do not set because of special function )

1.4.1 CONSTANT ACCESS LEVEL

_ Constants to be set/rea(i By digital operator can be selected by setting constant
Al-01 as shown below. A1-01=2 (QUICK-START) is preset at the factory.

-

A1-01 Name Description
Operation mode and initialize mode are enabled  Constants cannot be
Exclusive for
0 . set/read by digital operator in programming mode or modified constants
monitoring
mode
) Constants required for quick-start operation are set/read  For details, refer
2 K-START -
QUICK-S to the VS-686SS5 access level list 1n Table 2
3 BASIC Basic constants are set/read For details, refer to the VS-686SSS5 access level
list in Table 2
4 ADVANCED Advanced constants are set/read For details, refer to the VS-686SS5 access
level list in Table 2




Table2 VS-686SSS5 Access Level List

Group Function - Function Access Level

No Group No. Name Q B A

b Application b1 Operation mode selection @) (o} O
b2 Zero-speed level o (0]

b3 Initial magnetic pole pull-in (o]

b4 Timer function o)

b5 PID control O

b6 DWELL function 0]

b7 DROOP function O

c Tuning c1 Accel/decel time O (o} 0]

c2 Phase compensation (o]

c3 Energy-saving control selection O

C5 ASR O (o}

Cc6 Carrier frequency (o]

d Reference d1 Speed reference value - o} (o] (o}

d2 Limits (o] (o}

d3 Jump speed (o] o

d4 Sequence (o}

d5 Torque reference o

E Motor E1 Motor constants (o) o O

F Options F1 PG speed control card (0] O o

F2 Analog reference card (o] O

F3 Digital input card o o)

F4 Analog output card (o] (o]

F5 Digital output card o (o]

F6 Dugital output card o o

H Control circutt terminal H1 Sequence input (o] o

function H2 Sequence output o} (o}

H3 Analog input o (o]

H4 Analog output (o] (o]

L Protection L1 Motor protection (o) 0]

L2 Momentary power loss nde-through (o]

L3 ‘Overvoltage prevention (o] (o}

L4 Speed detection O

L5 Fault retry (o] (o]

L6 Overtorque detection O (o]

L7 Torque limit (o] (o}

L8 Hardware protection (o]

L9 Step-out protection (o]

0 Operator o1 Selection of display o] o]

02 Operation (key function) (@)

T Auto-tuning T1 Auto-tuning o o (o)

Following letters indicate each access level

Q: QUICK-START (A1-01=2) B: BASIC (A1-01=3) A: ADVANCED (A1-01=4)




1.4.2 CONSTANT INITIALIZATION

To return the inverter constants to the factory setting or to replace the control circuit
boards, initialize the constants after control method selection (A1-02) and kVA
selection (02-04).

All the constants are returned to initial setting by initialization. Several constants
such as motor constants cannot be initialized. For details, refer to 2.2 CONSTANT
LIST.

The contents of initialization differ as shown below, depending on the set values.

A1-01 Name Description

Terminal 1 becomes FWD run command and terminal 2 becomes REV run

2220 2-wire mitialize
command.

Terminal 1 becomes run command, terminal 2 becomes stop command and

3. .
3330 wire initialize terminal 3 becomes FWD/REV run selection

The following shows an example of constant initialization.

Step Description Key Sequence Digital Operator Display Remarks
Displaying speed ‘ H
reference B 1 O 0. 0
© Move to program mode DRI V% RGM Constant No. diplay Displays the constant No
. selected formely
@ | select A1-03 | l '
RE&T i /\J v J 1|- OI 3
® Display the set value DATA OIO OIO
ENTER
@ Input 2220 . ]
- BIBINIREEERS
® Write-in-the value DATA d Displays for 0 5 i
i E— 1splays for 0 5 secon
ENTER En
h Olo OIO Dasplays return to 0
® Retumn to constant No |
display DSPL All|- O|3
@ | Return to drive mode )

DRI VE/PRGM P|O[O O. 0] Speed reference return to 0




2 CONSTANTLIST

*1: Constant Access Level

2.1 CONSTANTS ARRAY OF DIGITAL OPERATOR (JVOP-132)
DISPLAY FUNCTIONS .
. ccess
Group |Function Level*1
—[ Operation mode ﬂ Ul Monitoring Items I— U1 |Status monitoring Q,B,A
Inverter operation is enabled U2 |Fault t’_‘"ce Q,BA
Inverter status is displayed. U3 |Fault history Q
—  |Programming mode {Al Inttialization I'_LA1 [Initialize [ a |
(Programming)
l—— b1 |Operation method selection |Q, B, A
Constants are set/read. _I b I Application b2 Z:ro-speed level B
ltems to be set/read vary
?eandltrt\g on the access :i !Il_illr:zlrl';:le:‘%rtl;trl‘c pole pull-in 2
evel settin
2 b5 |PID control A
b6 |DWELL function A
u_l Venfied Constants *2 b7 |DROOP function A
(Modified Constants)
Only constants that have —‘lC [ Tuning | g; ::zes';dxl m::ation Q AB A
been changed from the e pe e — 2
factory settings are o Ager";gy'sa"‘“&w" selectio 5
set/read ]
C6 |Carrier frequency A
—I d I Reference I—— d1_|Speed reference value QB
d2 |Lmits B
d3 |Jump speed B
d4 |Sequence A
d5 | Torque reference A
-—I EI Motor Constants l—-—[ E1 JMotor constants [Q,B, Al
—[Fl Option l——— F1 |PG speed control card Q,BA
F2 |Analog reference card B
F3 |Digital input card B
F4 |Analog output card B
F5 |Digital output card B
F6 |Digital output card B
L H Control Circuit H1 [Sequence input B
Terminals H2 |Sequence output B
H3 |Analog input B, A
H4 |Analog output B
—| L| Protection I._ L1 {Motor protection B
L2 Momentary power loss ride- B A
through !
L3 |Overvoltage prevention B
L4 |Speed detection B, A
L5 |Fault retry B
L6 |Overtorque detection B,A
L7 |Torque limit B
L8 |Hardware protection B, A
L9 |Step-out protection A
_| ol Operator I__ o1 |Display selection B
02 |Key selection B A
L_{ 7| Auto-tuning | — [T TAutotuning [ B.A]

Setting or reading possible when Q: QUICK-START (A1-01=2), B BASIC (A1-01=3) or A ADVANCED (A1-01=4).

*2. Verified Constants

Verified Constants can be read in the operation mode.
The mode can be changed by pressing the RESET key and DRIVE/PRGM key of operator JVOP-132 at the same

time.



2.2 VS-686SS5 CONSTANT LIST (1)

. Change Constant Access
Con- Facto- During Level
Function stant Name g:;trt:ng Sﬁtrt:irtrg ry Remarks Operation Open Fi
No 9 Setting (O Enabled | Loop Vi :tx
- ) x. Disabled) { Vector ector
A1-01_| Constant Oto4d 1. 2 0 Exclusive for monitor O Q Q
access level 2 Quick-start( Q)
- |3 Basic (B)
B 4 Advanced (A)
A (Refer to page 6 )
8 8 [ A1-02 | Control 5,6 1 5 5 Open loop vector X Q Q
S ® . ‘method 6. Flux vector
5 g selection . (Refer to page 4)
A1-03 | Initialize 0000 to | 1 0000 |2220° 2-wire Inttialize x Q TQ
- .{ 9999 3330 3-wire Initialize ) -
- (Refer to page 8)
A1-04 | Password 1 0000 to { 1 0000 |(Refer to page 6) X Q Q
(for input) 9999
b1-01 | Speed refer- | Oto 3 1 1 0 Dugital operator x Q Q
ence selec- 1. Control circuit terminal
tion - 2 -
) 3. Option card
(CP-916B/G, 2161/F)
4' Personal computer
(CP-717)
(Refer to page 38 )
b1-02 | Operation 0to6 3 1 i 1 0- Digital operator X Q Q
method 1. Control circuit terminal
selection 2 -
3" Option card
- (CP-916B/G, 2161/F)
4 Personal computer
- (CP-717)
(Refer to page 38 )
b1-03 | Stopping Oto3 1 0 0 Ramp to stop X Q Q
3 method 1: Coast to a stop
§ selection 2 —
c g - 3 Coast to a stop with
S w timer .
3] - (Refer to page 38) N
§ b1-04 | Prohibitionof | 0, 1 1 0 0. Reverse enabled x B B
< reverse 1: Reverse disabled
operation (Refer to page 39 ) -
b1-05 | Operation - Oto3 1 1 * Factory setting differs X A A
selection for *1 depending on the control .
setting of E1- method (A1-02)
- 08 or less (Refer to pages 28 and
- - 39.) .
b1-06 | Operation 0.1 1 0 0 Does not operate even x A A
selection - if run command 1s-ON
after switch- when switching LOCAL
.| ing to remote to REMOTE
. mode 1: Operates If run com-
- “mand 1s ON when
switching LOCAL to
- REMOTE -
b2-01 | Zero speed 000to | 001% 1.00* |* Changing the control x B B
? level 10 00 . method (A1-02) changes
§ S the set value automati-
o8| cally
K (Refer to pages 28 and
]40)

*1 Setting range 1s only 1 and 2 when the control method is set to flux vector control

10



CONSTANT LIST (2)

Change Constarnt Access
Con- | Facto- Durning - Level
Function stant Name sReat:ng Sﬁtrt"l't‘g ry Remarks Operation Open Flux
No 9 Setting (O'Enabled | Loop | %
x: Disabled) | Vector -
82 . | b3-02 |Magnetic-pole Oto 1% 80 |(Refer to page 40.) X A A
23 lead-in current | 150
& & | b3-04 [Currentrising | 0.0to | O.isec | 0.2 |(Refer to page 40.) x A A
= time start 50 _
S E b3-05 |Magnetic-pole | 00to 0.1sec 00 |(Refer to page 40.) b3 A A
£ lead-in time 50
b4-01 |Timer function | 00to 0.1sec 00 |(Referto page 41.) X A A
ON-delay time | 300.0
g (Delay-ON
E Timer)
'; b4-02 |Timerfunction | 00to | 0.1sec 00 |[(Refer to page 41.) x A A
L) OFF-delay 3000 ' . .
a time
(Delay-OFF
Timer)
b5-01 |PID control 0,1,2 1 0 0: Disabled X A A
mode selection 1: Enabled
2: Enabled
(D=Feed-Forward)
(Refer to page 41.)
b5-02 |Proportional 000 to 001 1.00 |(Refer to page 42) (o] A A
ain (P) 25 00
s b5-03 |Integral time (I)| 0.0to 0.1sec 10 |(Referto page 42) (o] A A
= S 3600 ' .
§ % b5-04 |integral limit 00to 01% 100 0 |(Refer to page 42 ) (0] A A
a 8 100.0 _
< o b5-05 |Differential 000to | 001sec | 000 |[(Referto page 42) (o] A. A
0. time (D) 10 00
b5-06 |PID limit 00to 0.1% 100 0 |(Refer to page 42.) (@] A A
1000
b5-07 {PID offset -100.0 01% 0.0 |(Refer to page 42.) (0] A A
adjustment to
1000
b5-08 |PID primary 0.00to | 0.01sec | 0.00 |[(Referto page 42.) (o] A A
+|delay time 1000
constant _
c b6-01 |Dwell speed at| 0.00to | 0.019 | 000 |Setting unitdiffers de- x A A
] start 100 00 pending on 01-03 settin:
?g b6-02 |Dwell time at 0.0to 0.1sec 00 |(Refer to page 43.) X A A
Z start 100
= b6-03 {Dwell speed at| 0.00to | 0.01% 000 |Setting unit differs de- x A A
g stop 100.00 pending on 01-03 setting. .
a b6-04 |Dwelltimeat |- 00to 0.1sec 0.0 |(Referto page 43) x A A
stop 100
a5 b7-01 |Droop value (130% tg 001% |. 00 [(Referto page 43) (o) - A
§ E b7-02 |Droop delay 000to | 001sec | 010 [(Referto page 43) (o] — A
L time 1.00

11



CONSTANT LIST (3)

Change Constant Access
Con- . Facto- Dunng Level
Function stant Name SReatrt‘mg Sﬁt:::t'g ry Remarks Operation Open Fi
No 9 Setting (O Enabled | Loop v :tx
- x. Disabled) | Vector ector
C1-01 |Acceleration 100 |(Refer to page 44.) (o} Q Q
time 1
C1-02 |Deceleration 100 |(Refer to page 44.) (o] Q Q
time 1
C1-03 |Acceleration 100 |(Referto page 44 ) [e) B B
time 2 000 to
C1-04 |Deceleration 600 00 . 100 |(Refer to page 44.) (o) B B
time 2 (atC1- | 01sec
C1-05 |Acceleration 10=1) or 100 |(Refer to page 44) X A A
= time 3 00to [001 _
g C1-06 |Deceleration | 60000 | sec 10.0 |(Refer to page 44.) X A A
aQ time 3 (atC1-
g C1-07 |Acceleration | 10=0) 10.0 [(Refer to page 44.) x A A
time 4
< [C1-08 |Deceleration 100 _|(Refer to page 44 ) x A A
time 4
C1-09 |Emergency 100 |(Refer to page 44.) X B .B
stop time
C1-10 |Accel/decel | O, 1 1 1 0 001 seconds x A A
_ |time setting - 1. 0.1 seconds
unit (Refer to page 44.)
C1-11 |Accel/decel | 000to | 001% | 000 . |(Referto page 44) X A A
time switching | 100 00 - -
speed
g | C2-12 |Leading phase | -180to | 01deg | -66 |Not initialized by Initialize. X Q -
® _ |compensation | +180.0 . |(Refer to page 45 )
% 2 amount -
& & [ c2-13 [PG zero-pulse | -180to | 0 1deg | 0.0 Not intialized by Initialize. X - A
g compensation | +180 0 (Refer to page 45)
O amount
_g' | = C3-01 |Energy-saving | O, 1 1 1 0 Disabled X A A
] 255 control 1 Enabled
Ll ] .E B selection (Refer to page 45.)
§ <.°> % C3-05 |Voltage limit 0,1 1 1 0 Disabled x A A
] control 1. Enabled .
| selection (Refer to page 45.)
C5-01 |ASR 000to | 001 15 00* |* Changing the control (o] B B
proportional 300 00 method (A1-02)
(P)gan 1 : changes the set value
automatically.
(Refer to pages 28, 45
and 46 )
C5-02 |ASR integral 0000_ | 0.001 0.500 |(Refer to pages 45 and (@) B B
(1) time 1 to sec 46)
10.000" | -
C5-03 |ASR ~ 000to | 001 15 00* |* Changing the control o) B B
proportional 300 00 i method (A1-02)
(P) gain 2 changes the set value
x - automatically
\h (Refer to pages 28, 45
< and 46 )
C5-04 |ASR Integral 0000 0001 0.500 [(Refer to pages 45 and (o] B B
(1) time 2 to - sec 46.)
10.000
C5-05 |ASR primary | 0.000 0.001 0.004 |(Refer to pages 45 and O A A
delay time to sec 46.)
0500
C5-06 |[ASR switching | 000to | 0.01% | 0.00 |[(Refer to pages 45 and X A A
speed 100 00 46.)
C5-07 |ASR 000to | 001 20.00 |(Refer to pages 45 and x A
Proportional 300 00 46)
(P) gain at
start

12




CONSTANT LIST (4)

Change Constant Access
Con- . During Level
Function stant Name SRettmg Setting | Factory Remarks Operation Open
No ange Unit | Setting (O. Enabled Loop Flux
x . Disabled) | Vector | Vector
C6-02 |Carrier fre- 2,4,8 | 2kHz 2™ Input effective value X A A
quency selec- | 12 (Refer to page 47)
tion
3 C6-07 | v -axis voltage | -1000 | 01% -1.0  |Not initialized X A A
€ offset to (Refer to page 47.)
o | 2 +1000
£ [ C6-11 |Adaptive 0,1 1 0 0: Disabled X A A
2 w control selec- 1. Enabled
g tion (Refer to page 47 )
3 C6-12 |Adaptive 070to | 001 0.95 ** | ** Factory setting differs x A A
control com- 1.30 depending on kVA
pensation gain capactity (02-04)
(Refer to pages 29
and 47)
d1-01 {Speed 0.00to | 0.01% 000 |Changing 01-03 setting (@] Q Q
reference 1 100.00 changes the setting unit
automatically. (Refer to
page 48 )
d1-02 |Speed 000to |001% | 000 |Changing 01-03 setting (o] Q Q
reference 2 100 00 changes the setting unit
automatically (Refer to
page 48)
d1-03 |Speed 000to | 001% | 0.00 |Changing 01-03 setting o] Q Q
reference 3 100 00 changes the setting unit
’ automatically. (Refer to
page 48 )
d1-04 |Speed 000to | 001% | 0.00 |Changing 01-03 setting O Q Q
reference 4 100.00 changes the setting unit
automatically (Refer to
§ page 48)
o d1-05 |Speed 000to | 001% | 000 |Changing 01-03 setting O B B
'%’, reference 5 100 00 changes the setting unit
x automatically, (Refer to
8 9 page 48)
c g d1-06 |Speed 0.00to |001% | 000 |Changing 01-03 setting (o) B B
E, reference 6 100.00 changes the setting untt
] automatically. (Refer to
page 48.)
d1-07 |Speed 000to |001% | 000 |Changing 01-03 setting (o) B B
reference 7 100.00 changes the setting unit
automatically (Refer to
age 48 )
d1-08 |Speed 0.00to | 0.01% | 000 |Changing 01-03 setting (o] B B
reference 8 100 00 changes the setting unit
automatically. (Refer to
page 48 )
d1-09 |Jog speed 000to | 0.01% 1000 |Changing 01-03 setting O Q Q
reference 100.00 changes the setting unit
automatically (Refer to
age 48 )
E d2-01 Speed 0.0to 01% 100.0 |(Refer to page 49) X B B
g reference 110.0
8 upper imit
g [ d2-02 [speed 00to |0.1% 00 (Refer to page 49 ) x B B
$ reference 1000
[v4 lower imit

13



CONSTANT LIST (5)

Change

- - Constant Access
. Con- - . Dunng Level
Function stant Name Sthrt‘mg sﬁt:"sg I;aect:ttic:‘ry Remarks Operation Open Fi
el g g (O Enabled | Loop | |
- - x Disabled) | Vector ector
d3-01 |Jump speed1 | 00 to 01% 0.0 (Refer to page 49 ) X B B
. 1000
§ d3-02 |Jump speed 2 gg)otg 01% |00 (Refer to page 49.) X B B
aQ 5 - .
‘g_ d3-03 |Jump speed 3 | 0.0 to 01% 00 (Refer to page 49) X B B
£ . 1000
3 | d3-04 [Jumpspeed | OOto |01% |10 |(Referto page 49) x B B
| width 100.0 s
8 d4-01.|Speed 0,1 1 0 0 Disabled X A A
5 reference hold 1. Enabled
o function (Refer to pages 49, 51 -
s 1 selection and 52)
d5-01 |Torque control | O, 1 1 -0 0 Speed control - - A
8- selection 1 Torque control
c > (Refer to pages 49, 51
2 ) and 52 )
E d5-02 | Torque Oto 1msec |0 (Refer to pages 49, 51 - - A
reference 1000 . and 52 )
— delay time i
% d5-03-|Speed limit 1,2- 1 .1 1. Speed reference value - - A
] selection set by b1-01
% : _ 2 _d5-04 set value
E‘ - (Refer to pages 50, 51
5] - - . |and 52)
© [d504 [Speedimit | -120t0 | 1% 0 (Refer to pages 50, 51 - - A
+120 R _{and 52) -
d5-05 |Speed limit 0to 1% _* 10 (Refer to pages 50, 51 - - A
bias 120 | and 52) )
d5-06 |Speed/torque | Oto 1msec | O (Refer to pages 50, 51 - - A
control 1000 - and 52) -
switching timer : -
E1-01 |Input voltage 18 to 1V 200 For 400V class, the value X Q Q
sefting 230 is twice as that of 200V
class. .
Not initialized by intialize -
(Refer to page 53 ) _
E1-02 |Motor capacity | 000 to - e Oxx Rated 1750 (r/min) x Q Q
selection 2FF 1xx Rated 1450 (r/min)
2xx Not initialized at
rated 1150 (r/min)
- **** Factory setting differs
depending on inverter
capacity selection
(02-04) and the value
of rated 1750 (r/min)
E1-03 |Motor rated 00to 01V bl For 400 V class, the value X . A A
voltage 2550 1s twice that of 200 V
5 class.
k<] *** Factory setting differs
= depending on motor
selection (E1-02)
(Refer to pages 30 to
37 and 53)
Not intialized by initialize
. E1-04 |Motor rated 00to "|O01A i Least setting unit 0 01 for X Q Q
current 200.0* 7 5 kW or less.
*** Factory setting differs
depending on motor
selection (E1-02)
(Refer to pages 30 to
37 and 53)
| . Not intialized by intiahze
E1-05 |Number of 2,4 6,-|2poles | 6 Four types 2,4,6and 8 X A A
motor poles 8 poles Not initialized by initialize.
(Refer to pages 30 to 37
and 53)

*: Set value for 200 Vclass For ftOOV class, the value is twice as that of 200 V class
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CONSTANT LIST (6)

Function

Con-
stant
No

Name

Setting
Range

Setting
Unit

Factory
Setting

Remarks

Change
During
Operation
(O Enabled
x Disabled)

Constant Access

Level

Open
Loop
Vector

Flux
Vector

Motor

E1-06

Motor max
r/min

Oto 1.5
X (E1-
07)

1 r/min

"Rk

*** Factory setting differs
depending on motor
selection (E1-02).
(Refer to pages 30 to
37 and 53.)

Not initialized by inttialize

X

A

A

E1-07

Motor base
r/min

1000 to
3600

1 r/min

wdewr

*** Factory setting differs
depending on motor
selection (E1-02)
(Refer to pages 30 to
37 and 53 )

Not initialized by initialize

E1-08

Motor min.
r/min

Oto
3600

1 r/min

Initial value without PG

175 r/min

Initial value with PG 30

r/min

* Factory setting differs
depending on control
method selection (A1-
02). (Refer to pages 28
and 53)

Not initialized by initialize

E1-09

Motor arma-
ture resistance

0000
to
65 000

0001Q

ke

Resistance value for

armature winding one ~

phase

*** Factory setting differs
depending on motor
selection (E1-02)
(Refer to pages 30 to
37 and 53)

Not initialized initialize

E1-10

Motor d-axis
inductance

0.00 to
300 00

001 mH

*hk

*** Factory setting differs
depending on motor
selection (E1-02)
(Refer to pages 30 to
37 and 53)

Not intialized by initialize

E1-11

Motor g-axis
inductance

000to
600 00

001 mH

ok

*** Factory setting differs
depending on motor
selection (E1-02).
(Refer to pages 30 to
37 and 53.)

Not initialized by initialize

E1-13

Induced
voltage

1000
to
20000

01mvV-
sec/rad

Phase voltage wave
height value (electrical
angle).

*** Factory setting differs
depending on motor
selection (E1-02)
(Refer to pages 30 to
37 and 53.)

Not initialized by initialize

E1-14

Variable
torque/con-
stant torque
selection

0,1

0 Motor for variable
torque

1. Motor for constant
torque

Not inttialized by inttialize

(Refer to page 53.)

E1-15

Motor
mechanical
loss

00to
10.0

01%

0.0

Not initialized
(Refer to page 53 )

E1-16

Motor wiring

resistance

0.0to
10.0

0.1%

1.0

Not inttialized by initialize
(Refer to page 53 )
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CONSTANT LIST (7)

Change Constant Access
Con- Facto- During Level
Function stant Name SReatrt‘mg Sﬁt:‘lr:g ry Remarks Operation Open FI
No 9 ® | setting (O'Enabled | Loop | \/pctor
x - Disabled) | Vector 0
F1-01 |PG constants (O to 1 1024 |(Refer to page 54.) X - Q
10000 .
F1-02 |Operation Oto3 1 1 0 Ramp to stop x - B
selection at PG 1 Coast to stop
open-circuit 2' Fast-stop
(PGO) 3- Continues operation
detection (Refer to pages 54 and
55)
F1-03 |Operation Oto3 1 1 0 Ramp to stop x B B
selection at 1 Coast to stop
overspeed 2 Fast-stop
(OS) detection 3 Continues operation
(Refer to page 54.) i
F1-04 |Operation Oto3 1 3 0 Ramp to stop x B B
selection at 1. Coast to stop
deviation 2: Fast-stop
(DEV) 3- Continues operation
detection (Refer to pages 54 and
3 55.)
& | F1-05 [PG rotation |0, 1 1 1* 0 Motor forward run with x - B
5 detection phase A leading
= 1. Motor reverse run with
o phase A leading
2 (Refer to page 54.) -
F1-08 |Overspeed 0t0120 | 1% 115 |(Refer to page 55.) X A A
(OS) detection
level
F1-09 |Overspeed 00to20| 0.1sec |00 (Refer to page 55.) X A A
(OS) detection
delay time
F1-10 |Speed 0to 50 1% 10 (Refer to page 55.) X A A
» deviation
5 (DEV)
a detection level
o F1-11 |Speed 00to 0O1sec | 05 |(Referto page 55) x A A
deviation 100
(DEV) delay
time
F1-13" | PG open- 00to O1sec |30 (Refer to page 55 ) x - A
circuit (PGO) |10.0
detection delay
. time
:3 F2-01 |Al-14Binput |0, 1 1 0 0. 3-channel individual x B B
2532 function 1: 3-channel addition
g «g (&} selection (Refer to page 56 )
o
- F3-01 |DI-08, DI-16H2|0to 7 1 0 0-BCD 1% X B B
a speed 1.BCDO0 1%
=B reference 2 BCD0O01%
73] setting 7' Binary (Displays set
c‘—;’ selection value in decimal )
3 (Refer to page 56 )
F4-01 |AO-08, 12CH1 |0 to 60 1 5 (Refer to page 56 ) O B B
output item
selection
e F4-02 |AO-08, 12CH1 |-3000to | 0 1 10 (Refer to page 56 ) (o] B B
S outputgain _ |+3000
% | F4-03 [AO-08, 12CH1 |-1092to | 0 1% 00 |(Referto page 56) (o] B B
g output bias +109 2
O | F4-04 |AO-08, 12CH2 |0 to 60 1 3 (Refer to page 56 ) (@) B B
Q output item
© selection
< | F4-05 |AO-08, 12CH2|-3000to | 01 1.0 {(Refer to page 56) o) B B
output gain +3000
F4-06 |AO-08, 12CH2 [-1092to | 0 1% 00 |(Refer to page 56 ) o) B B
output bias +109 2

* The initial value is “0” with the software numbers (at flash side) (U1-14) up to 1031: it s “1" with those after 1031.
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CONSTANT LIST (8)

Change Constant Access
Con- . Facto- During Level
Function stant Name sRea‘:""g Slejt:irt\g ry Remarks Operation Open Flux
No. g Setting (O Enabled | Loop Vector
x - Disabled) | Vector
F5-01 |DO-02 CH1 00 to - 0 Refer to H2-xx for setting. x B B
output selec- |FFH (Refer to page 55.)
® tion
& | F5-02 [DO-02CH2 |00 to - 1 Refer to H2-xx for setting x B B
5 output selec- |FFH (Refer to page 55.)
.g- tion
(o] F6-01 |DO-08 output [0to 2 1 0 0' 8-channel individual X B B
® mode selection output
i) 1: Code output
o 2 General-purpose
individual output
(Refer to page 57 )
F9-01 |Input level of |0, 1 1 0 (Refer to page 58 ) X B B
external fault
from transmis-
sion option
» F9-02 |External fault |0, 1 1 0 (Refer to page 58.) x B B
5 from transmis-
a sion option
O | B [Fo03 |Operationat |0to3 1 1 (Refer to page 58.) x B B
o external fault
& input from
a transmission
2 option
2 F9-04 |Trace sam- 0to6000( 1 0 (Refer to page 58.) x B B
K] pling cycle of
E transmission
e option
,g F9-05 |Torque refer- |0, 1 1 1 (Refer to page 58) X B B
ence selection
of transmission
option
F9-06 |Operation Oto3 1 1 (Refer to page 58.) X B B
selection at
BUS error
detection
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CONSTANT LIST (9)

Change Constant Access
Con- . During Level
Function | _stant Name SReatrtlmg Sﬁtrt‘llrt\g I;aett:tt:‘ry Remarks Operation Open Fi
No 9 9 (O Enabled Loop v e:tx
. ] x Disabled) | Vector or
H1-01 |Muiti-function |00 to - 24 (Refer to pages 59 to 64 ) x B B
input FFH -
(terminal 3-11)
H1-02 |Multi-function |00 to 14 (Refer to pages 59 to 64.) | b B B
Input FFH
(terminal 4-11) i
€ [H1-03 [Multr-function |00 to 3(0) |(Refer to pages 59 to 64) x B B
2 input FFH o
8 (terminal 5-11) i
S | H1-04 |Multi-function |00 to 4 (3) |(Refer to pages 59 to 64.) X i B B
3 input FFH el
8 (terminal 6-11)
H1-05 |Multi-function |00 to 6 (4) |(Refer to pages 59 to 64.) X’ B B
input FFH *1 -
(terminal 7-11) |
H1-06 |Mult-function 100 to- 8 (6) |(Refer to_pages 59 to 64.) X B B
input FFH - *q
(terminal 8-11)
H2-01 |Multi-function |00 to 0 (Refer to pages 65 to 68 ) X B B
output FFH
2 (terminal 9-10) -
.g- H2-02 |Multi-function |00 to 1 (Refer to pages 65 to 68 ) X B B
(@) output FFH
8 (terminal 25- -
S 27) -
% H2-03 |Multi-function |00 to 2 (Refer to pages 65 to 68 ) X B B
7] output FFH R
(terminal 26-
27)
H3-01 |Signal level 0,1 1 0 0:0to 10 VDC X B B
selection ‘ 1 -10to +10VDC
(terminal 13) (Refer to page 69) -
® H3-02 [Gain 00to 01% 100 0 |(Refer to page 69 ) (o] B B
< (terminal 13) |1000 0
g H3-03 [Bias -1000to { 01% 00. |(Referto page 69) (o] B B
= (terminal 13) |+100 0 ..
H3-04 |Signal level 0,1 1 0 0 Oto 10VDC x B B
selection - 1--10 to +10 VDC
(terminal 16) (Refer to pages 69 to 71 )
H3-05 |Multi-function |{0to 1F - 00 (Refer to pages 70 to 71) X B B
analog input
(terminal 16)
43 H3-06 |Gain 00to 01% 100.0 |(Refer to pages 70to 71) (@] B B
e (terminal 16)  |1000.0
‘= [ H3-07 [Bias -1000 01% 00 (Refer to pages 70 to 71) (@] B - B
g (terminal 16) _[to +100 0
& | H3-08 [Signal level 0,1,2 1 2 0 O0to 10VDC x A -A
selection 1:-10to +10 VDC -
(terminal 14) 2' 410 20 mA
(Refer to pages 69 to 71 )
H3-09 |Multi-function [00to 1F | — 1F (Refer to pages 69 to 71) X A A .
analog input )
(terminal 14)
H3-10 |Gan 00to 01% 100 0 |(Refer to pages 69 to 71.) (@] A
- (terminal 14) |1000 0 i
H3-11 |Bias -1000 01% 00 (Refer to pages 69 to 71) O A A
(terminal 14) [to+100 0
H3-12 |Analog input |0 00 to 001 000 [(Referto pages 69to 71) x A
filter time 200 sec
constant _
N H4-01 |Monitor 0to 60 1 5 (Refer to page 71 ) (o] B- B
;g selection (Multi-
s unction AO)
e (terminai 21-22)
-4 H4-02 |Gain -3000to | 01 1.0 (Refer to page 71.) (o] B B
© terminal 21-22){ +300 0
< | H4-03 [Bias -109.2t0 [01% | 0.0  |(Refer to page 71.) ) B B
(terminal 21-22)| +109.2

*1 Factory settings in the parentheses are values obtained at 3-wire initialization.
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CONSTANT LIST (10)

Change Constant Access
X Con- . During Level
Function stant Name - ﬁeat;'ng sg‘:{t'g l;:ct:ttl?‘ry Remarks Operation Open Flux
No 9 9 (O Enabled Loop Vector
x: Disabled) | Vector
H4-04 | Monitor 0to 60 1 3 (Refer to page 71.) (o) B B
selection
(terminal 23-
22)
. ] H4-05 | Gain -{-300 0 to 0.1 1.0 (Refer to page 71.) (@) B B
& (terminal 23- |+3000
® e 22) ‘
£ 6 H4-06 | Bias -1092to| 01% 00 (Refer to page 71.) (@) B B
El o (terminal 23- {+109 2
F | w 22)
< | H4-07 [ Analog 0,1 1, 1 | AG-12signal o) B B
"| output signal characternistics used in
level common.
selection 0 without sign
(Multifunction 1 with sign
AQ) _ (Refer to page 71)
L1-01 | Motor 0,1 1 1 0 Disabled X B B
.6 protection 1: Enabled
E=R3] selection - (Refer to page.72 ) -
2 £ [11-02 | Motor 01to 0.1sec | 600 | (Refertopage 72) x B B
[ protection 3000 .
time -
L2-01" | Momentary |0, 1 1 0 0" Disabled x B B
power loss 1' Power loss ride -
detection (Refer to page 72)
L2-02 | Momentary [00to20]| 01 sec bl ** Factory setting differs x B B
power loss depending-on inverter
) ‘ndethru time capacity.
S x (Refer to pages 23, 24
B § ' and 72)
S - L2-03 | Deceleration {0 1to 0.1sec | 300 | (Referto page 73.) x B B
a. g “| tme at 1000
[ momentary
o power loss .
L2-05 | Undervoltage |150 to 1v 190 | Set value for 200V (o) A A
’| detection 210 . class For 400V class,
level the value Is twice as that
of 200V class
(Refer to page 73 )
[ B¢ | L3-07 [ Overvoltage |0, 1 1 1 | 0' Disabled x B B
'—E% prevention 1 Enabled
>0 selection (Refer to page 73 )
¥
5 o
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CONSTANT LIST (11)

Change Constant Access
Con- . . | Dunng Level
Function stant Name gzt:ng sle}:"i't‘g ';ae%t::‘ry Remarks Operation Open Fi
No ge 9 (O Enabled | Loop Voot
x . Disabled) | Vector or
L4-01 |{Speed 00to 01% 0.0 |(Refer to pages 73 and X B B
detection level | 1000 74.)
L4-02 {Speed 00to 01% 2.0 |(Refer to pages 73 and X B B
c detection width{ 1000 74 )
k=) L4-03 |Speed 00to 01% 0.0 |(Refer to pages 73 and x A A
B detection level | £1000 74.)
3 (+/-)
- L4-04 |Speed 0.0to 01% 20 |(Referto pages 73 and x A A
2 detection 1000 74)
& width(+/-)
L4-05 |Operation 0,1 1 0 0 Disabled x A A
when speed 1: Enabled
reference Is (Refer to page 75.)
missing
L5-01 [Number of 0to10 | 1time 0 |(Referto page 76 ) x -— B
= auto restart
= *3 attempts
fric & L5-02 |Auto restart 0,1 -1 0 |0: Disabled x - B
operation 1: Enabled
selection (Refer to page 76 )
L6-01 |Torque Oto4 1 0 0 Disabled x B B
detection 1 Detected during speed
selection 1 agree, and operation
continues after
detection
2' Detected dunng
running, and operation | -
continues after
detection
3' Detected during speed
s agree, and inverter
B output is shut OFF
S 4. Detected during
o running, and inverter
output is shut OFF
(Refer to page 76 )
L6-02 [Torque Oto - 1% 150 |(Referto page 76) X B B
detection level 300
1 .
5 L6-03 |Torque 00to | 01sec 01 |(Referto page 76.) X B B
B detectiontime | 100
© 1
S 604 [Torque Otod 1 0 |0. Disabled x A A
E- detection 1: Detected during speed
2 selection 2 agree, and operation
continues after
detection
2: Detected during
running, and operation
continues after
detection
3: Detected during speed
agree, and inverter
output i1s shut OFF
4: Detected during
running, and inverter
output is shut OFF
(Refer to page 76.)
L6-05 |Torque 0to 1% 150 |(Refer to page 76) X A A
detection level 300
2
L6-06 |Torque 0.0to | 01sec 01 |(Referto page 76) X A A
detection time 100
2
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CONSTANT LIST (12)

Change Constant Access
Con- . During Level
Function stant Name SR?:""S sﬁt:"i't‘g ';aeﬁ;'y Remarks Operation Open Fi
No 9 9 (O.Enabled | Loop Vi ;x r
x: Disabled) | Vector ecto
L7-01 |Forward Oto 1% 160 |(Refer to pages 76 and X B B
torque limit 300 77)
o L7-02 {Reverse Oto 1% 160 |(Refer to pages 76 and X B B
E torque limit 300 77)
2 | L7-03 [Forward Oto 1% 160 |(Refer to pages 76 and x B B
§. regenerative 300 77)
5 ] torque limit
g | T [1704 [Reverse Oto 1% 160 |(Refer to pages 76 and x B B
B regenerative 300 77.)
a torque limit
L8-01 |Protect 0,1 1 0 0 Disabled X B B
eS selection for 1 . Enabled
£g internal DB (Refer to page 77.)
® 2 resistor
T o | L8-02 [Inverter pre- 50 to 1 deg 95 X A A
alarm level 110
L8-03 |Operation Oto3 1 3 0: Ramp to stop X A
selection after 1: Coast to stop
OH pre-alarm 2 Fast-stop
3: Alam only
H (Refer to page 77.)
8 | L8-05 |Input open- 0,1 1 0 |0 Disabled x A A
% phase 1 Enabled
- a protection (Refer to page 78.)
] ] selection
8 | & [1807 [Outputopen- | 0.1 1 0 [0. Disabled x A A
<] g phase 1. Enabled
o I protection (Refer to page 78.)
selection
L8-10 |Ground fault 0,1 1 1 0" Disabled X A A
protection 1. Enabled
selection (Refer to page 78 )
&= S| L9-01 |Step-out 0,1 1 1 0 Disabled x A -
> 3 § Protection 1: Enabled
E selection (Refer to page 78 )
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CONSTANT LIST (13)

- i Change Constant Access
Con- - During Level
" Function | stant Name g:trt""g Sﬁtrt:::g g:‘::;’y Remarks Operation Open Fi
- No. ) 9 9 (O Enabled | Loop v ;x
x Disabled) | Vector ector
01-01 |Monitor 4 to 54 1 6 (Refer to page 79 ) B B B
} selection
01-02 |Monitor -1to4- 1 1 1: Speed reference X B. B
5 selection after i 2' Motor speed
o power up (U1-05 or eguivalent)
é 3 Output current
5 4 Monitor selected by
s | o1-01" -
=° - - - |(Refer to page 79 ) _ -
01-03 |Speedunitsof | Oto 1 0 (Refer to page 79.) b3 B B
i reference 39999 ’
setting and
monitor -
02-01 [LOCAL/ 1 01 1 1 0 Disabled X B B
REMOTE key ) 1: Enabled
enable/disable )
02-02 |STOP key 0,1 1 0 0 Disabled X . B B
dunng control 1' Enabled
circuit terminal
operation
02-04 |kVA selection | 0toFF -1 * * Not intialized  Factory x B B
- " © 7| setting differs depending
- on the inverter capacity
8 (Refer to pages 29
8 | o and 80.) . -
& 2 | 02-05 [Speed 0,1 1 0 |0 Disabled x A A
7] reference. 1 Enabled
> setting method _ (Refer to page 80)
x selection -
02-06 |Operation 0,1 1 0 -|0. Disabled X A - A
selection when 1 Enabled
digital operator (Refer to page 81 )
- Is -
_ disconnected -
-02-07 |Cumulative Oto .1 hour — |(Refer to page 81) X A - A
operation tme | 65535 )
setting
02-08 |Cumulative 0,1 1 0 0. Power-on time X - A A
- operation time 1: Running time -
_ selection (Refer to page 81.)
T1-02 |Auto-tuning 0,2 1 0 - |0 Nommal mode X Q Q
mode only 2 Tuning mode
o (Refer to page 82 )
‘€ | T1-03 |Auto-tuning 0,1 1 1 |0 All auto-tuning exe- x .= Q
2 item selection cuted ’ - -
£ ; 1. Auto-tuning executed
< N only for PG origin pulse
- compensated value
(Refer to page 82 )
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2.3 MONITOR CON_STANT LIST (1)

* Analog monitor output selection 1s disabled.

Constant Access
- L e . Analog Level ~
Function Coaitant -Name sﬁ:'irt'g _ Remarks Monitor Open Flux
Output Level Loop Vector
) _ . Vector -
U1-01 |Speed reference 001% |Setting unit differs depending on setting of| 10 V/max. Q -Q
(Frequency Ref) 01-03. r/min
U1-02 |Output frequency 0 01 H; |Refer to u1-05 for motor rotation 10 V/max Q Q
i ¢ output
- - - frequency
U1-03 |Output current 01A |Setting unitis 0 01 A for 7 5 kW or less 10 V/inverter Q Q
- rated current
U1-04 |Control method * - 5. Open loop vector - Q Q
6 Flux vector -
U1-05 |Motor speed ; 001% |Selting unit differs depending on setting of| 10 V/max Q Q
i ) 01-03 . £/min
U1-06 |Output voltage o1V 10 vi200V Q - Q- -
T - ) or400 VvV
U1-07 |DC bus voltage 1V 10 V/400 V Q Q
or .
. 800V
U1-08 |[Output power 01kw B 10 Viinverter Q Q
capacity
kW) -
U1-09 |Torque reference 01% - 10 V/motor Q
(internal) rated torque
U1-10 [inputterminal status *| — | mrormmrrn - Q@
- E Control circuit terminal 1 “Closed”
Control circuit terminal 2 “Closed”
Control circuit terminal 3 "Closed”
—-——Control circuit termnal 4 “Closed”
——— Control circutt terminal 5 "Closed”
——— Control circuit terminal 6 "Closed”
Control circutt terminal 7 "Closed”
Control circuit terminal 8 "Closed”
U1-11 |Output terminal status| — [0oooooEg| - Q Q
- E Control circut terminal 9-10 "Closed"
A Control circuit terminal 25 “Closed”
Control circuit terminal 26 “Closed”
Monitor —— Not used
= Not used
—— Not used
~ Not used
Fault contact output operates 3
U1-12 |Operation status * - FFFEFRRER] - Q | Q
E During run N
During zero-speed
- During reverse run
—— During reset signal inputting
- Durning speed agree -
- - Inverter ope 1 ready
Minor fauit
Major fault
U1-13 [Cumulative operation | 1 hour - Q Q
. |tme*
U1-14 |Software No. - - “Q
(at flash side) * .
U1-15 |Control circuit 01% 10 V/100 % B B
terminal 13 input } T
voltage
U1-16 |Control circuit 01% 10(V), 4 B B
terminal 14 input (mA) to 20
current/voltage (mA) /100 %
U1-17 [Control circuit 0.1% - 10 V/100 % B B
terminal 16 input
(Term 16 Level)
. U1-18 |Motor g-axis current 01% 10 V/motor A B
(lq) rated current
U1-19 [Motor d-axis current 0.1% 10 V/motor A B
(d) - rated current
U1-20 |Output frequency 001% |Setting unit differs depending on seting of 10 V/imax. A A
- after soft-start 01-03. r/min
U1-21 |ASR input 0.01% 10 V/imax A A
r/min

23



- MONITOR CONSTANT LIST (2)

Constant Access
. Analog Level
Function Co:;tant Name Sﬁtt{ng Remarks Monitor Open
. nit o Flux
) . utput Level | Loop Vector
Vector
U1-22 |ASR output 001% |Analog monitor output level becomes 10 10 V/motor A A
V/max output frequency with V/f control rated primary
current
U1-27 |qg-axis current refer- 0.1% 10 V/motor A A
ence - rated current
U1-28 |d-axis current refer- 01% 10 V/motor A A
ence rated current
U1-29 |Voltage limit control 01% 10 V/motor A A
output rated current
U1-30 |qg-axis current controf | 0.1% 200 for 200-V class, 400 for 400 V class 10 V/200 V or A A
output 400 V
U1-31 |d-axis current control | 0 1% |200 for 200 V class, 400 for 400 V class 10 V/200V or A A
output - 400 V .
U1-32 |Output voltage 01V |V§ without PG 10 V/200 V or A A
3 reference Vq 200 for 200 V class, 400 for 400 V class. 400V
U1-33 |Output voltage 01V {Vy without PG 10 V/200 V or A A
reference Vd 200 for 200 V class, 400 for 400 V class 400V
U1-36 |{Output voltage phase | 0 1 deg 10 V/360 deg A A
U1-37 |Magnetic pole posi- | 0 1 deg 10 V/360 deg - A
tion detection value
(with PG)
U1-38 |Magnetic pole posi- | 0 1 deg 10 V/360 deg A -
tion detection esti-
mated value (without
PG)
U1-41 |LED check (diagno- - Analog output
sIs) disabled
U1-42 |Operation status 2 - [00ooonao! Analog output
E 1 Dunng reference error input disabled
1 Recovery from power loss (0
recovery from momentary power
1 gﬁ:znty given to controlier
Monitor — } 33223 rc?:grreé:\et;lat:;:ge(?lm'?tmmng)
‘———— 1 Dunng speed limit
0 Notused
0 Notused
U1-43 |Command 1 from - Cleared by initialization - Q
transmission option
U1-44 |Command 2 from — Cleared by initialization. - Q
transmission option -
U1-45 |External torque 001% 10 V/motor A A
reference rated torque
U1-46 |Torque compensation| 001% 10 V/motor - A
rated torque
U1-47 |DO-08/H output - Dooooooal Analog output A A
status E‘ TD5 ON disabled
1 TD6 ON
1 TD7 ON
-——1 TDBON
——1 TDSON
————1 TD10ON
1 TD1ON
1 TD3ON . .
U1-48 |Momentary power 001% |Setting unit differs depending on 01-03 10 V/max. A A
loss drop amount selting r/min
U1-49 |Software No. (at CPU - Analog output A A
side) disabled
U1-50 |Speed detection PG Pulse 10 V/65536 - A
counter value
U1-51_|Output current phase | 0 1 deg _ 10 V/360 deg A A
U1-53 |PID feedback amount| 0.01% |Setting unit differs depending on 01-03 10 V/max A A
setting r/min
U1-54 |DI-16H input status - Displays input value according to F3-01 Analog output A A
setting. disabled
(Example) When lower 8 bits are ON:
Binary selection- 256
BCD selection* 99

24




MONITOR CONSTANT LIST (3)

Constant Access
. Analog Level
Function Co;itant Name Sﬁtrt:ir:g Remarks Monitor Open Flux
Output Level { Loop Vector
Vector
U2-01 |Current fault - Cleared by fault reset - Q Q
U2-02 [Last fault - Cleared by intialization - Q Q
U2-03 |Speed reference at 001% |[Cleared by Intialization. - Q Q
fault
(U1-01)
U2-04 |Output frequency at | 0 01Hz |Cleared by intialization. - Q Q
fault (U1-02)
U2-05 (Output current at fault; 0.1 A |Cleared by intialization - Q Q
(U1-03)
U2-06 {Motor speed atfault | 0.01% [Cleared by intialization. - Q Q
(U1-05)
U2-07 |Output voltage 0.1V |Cleared by intialization - Q Q
reference at fault
(U1-06)
U2-08 |DC bus voltage at 1V |[Cleared by intialization - Q Q
fault
(U1-07)
U2-09 |{Output power at fault | 0 1 kW |Cleared by intialization. - Q Q
(U1-08)
U2-10 [Torque reference at 01% |Cleared by intialization - Q Q
fault (U1-09)
U2-11 |{Input terminal status - Displays the same status at that of U1-10. - Q Q
at fault (U1-10) Cleared by intialization.
U2-12 |Output terminal status - Displays the same status at that of U1-11 - Q Q
at fault (U1-11) Cleared by intialization.
U2-13 |Operation status at - Displays the same status at that of U1-12. - Q Q
fault Cleared by intialization
(U1-12)
Fault U2-14 |Cumulative operation | 1 hour |Cleared by intialization. - Q Q
Trace time at fault (U1-13)
U2-15 |Motor g-axis current 0 1% |Cleared by initialization. - A B
at fault (U1-18)
U2-16 |Motor d-axis current 0.1% |Cleared by initialization - A B
at fault (U1-19)
U2-17 |Operation status 2 at - Displayed in the same format as U1-42 - A A
fault (U1-42) Cleared by Initialization.
U2-18 |Command 1 from - Cleared by initialization - Q Q
transmission option at
fault (U1-43)
U2-19 |Command 2 from - Cleared by initialization. - Q Q
transmission option at
fault (U1-44)
U2-20 |External torque 0 01% |Cleared by initialization — A A
reference at fault
U1-45)
U2-21 |Torque compensation| 0 01% |Cleared by initialization — - A
at fault (U1-46)
U2-22 |ASR output at fault 0.01% |Cleared by initialization. - A A
(U1-22)
U2-23 |Output voltage phase | 0.1 deg |Cleared by initialization - A A
at fault (U1-36)
U2-24 |Magnetic-pole posi- | 0 1 deg |Cleared by initialization - - A
tion detection value at
fault (U1-37)
U2-25 [Magnetic-pole posi- | 0.1 deg |Cleared by initialization - A -
tion detection esti-
mated value at fault
(U1-38)
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MONITOR CONSTANT LIST (4)

; Constant Access
L . Analog Level
Function Coasz,tant Name Sle}rt"i';'g Remarks Monitor Open. ~Flux
3 Output Level | Loop Vector
Vector
U3-01 |Most recent fault - Cleared by intialization — "Q Q
) U3-02 |Second most recent - Cleared by intialization - Q Q
fault :
U3-03 |Third most recent - Cleared by intialization. - Q Q
fault
U3-04 |Fourth/oldest fault - Cleared by intialization. - Q Q
Fault U3-05 |Cumulative operation | 1 hour |Cleared by intialization = Q Q
History " |time at fault T )
U3-06 |Accumulated tme of | 1 hour |Cleared by intialization - Q Q
second fault . N ) )
U3-07 |Accumulated time of | 1 hour |Cleared by intialization. - Q Q
third fault _ | - -
U3-08 |Accumulated time of | 1 hour [Cleared by intialization - Q Q
fourth/oldest fault
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2.4 MULTI-FUNCTION I/0 TERMINAL SETTING LIST

Set Multi-function Input Temminal Function Multi-function Oqtput Terminal Multi-function Analqg Input Temminal
Value (H1-01, 02, 03, 04, 05, 06) Function Punction
(H2-01, 02, 03) (H3-05)
00 :;\Il\elgt?;(;quenoe (FWD/REV run During run Auxiliary speed reference
01 Local/remote selection Zero-speed FGAIN
02 Option/inverter selection Frequency agree 1 FBIAS
03 | Multi-step speed reference 1 Desired speed agree 1
04 Multi-step speed reference 2 Speed detection 1 Not used
05 Multi-step speed reference 3 Speed detection 2
06 Jog reference selection Inverter operation ready
07 ] Accel/dece! time selection 1 During undervoltage detection Overtorque detection level
08 External baseblock (NO contact) During baseblock (No contact) Not used
09 External baseblock (NC contact) Operation reference mode Speed reference lower limit level
0A | Accel/decel prohibit (hold) Speed reference mode Setting prohibit speed
0B Inverter overheat alarm (OH2) gilgr:gogg;%rgt:igetedlon 1 PID feedback
oc zﬂnllalt;-lil;ggg’r:eanalog input Speed reference missing
0D | Not used Braking resistor fault Not used
0E Speed control integral reset Fault
OF Not used For transmission option
10 UP command Alam FWD torque limit
11 DOWN command During fault reset REV torque limit
12 | FJOG command Timer output Regeneration side torque limit
13 RJOG command Speed agree 2 L‘irg::er:fféﬁﬂgﬁ (at torque control), hmit
14 Fault reset Desired speed agree 2 Torque compensation
15 Emergency stop Speed detection 3 FWD/REV torque limits
16 Speed detection 4
17 Not used During overtorque detection 1 (NC
contact)
18 | ON-OFF-gelay timer input ooy veoraue detection 2 (NO
19 PID control cancel cDour:';:%t;)vertorque dgtectlor) 2(NC
1A | Accel/decel time selection 2 During reverse run
1B | Constant write-in prohibit During baseblock 2 (NC contact)
1C Not used Not used
1D Motoring/regenerating mode
1E | Analog speed reference sample/hold During retry )
1F | Analog input terminal (13/14) selection OL1 pre-alarm Not used
20 OH pre-alarm
21.2F | EXtemal fault Not used
30 PID control integral reset During current/torque limiting
31 During speed limit
gi Not used
37 During run 2
34-5F
801 Not used Not used
61
62
63
64, 65,
66
67-70
71 Speed/torque control selection
72 -
7376 Not used
77 Speeq control proportional gain
selection
78-FF | Not used

Note: Values which can be set depends on the control method (A1-02).
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2.5 CONSTANTS THAT CAN BE CHANGED BY SETTING CONTROL
METHOD (A1-02)

Factory Setting
Constant Setting .
No Name Range Setting Unit Open Loop Flux Vector
Vector A1-02 = 06
A1-02 =05
b1-05 Operation selection for setting of E1-08 or less Oto3 1 1 0
b2-01 Zero-speed leve! 0.00 to 10 00 001% 1.00%* 050%
i 000 to
C5-01 ASR proportional gain 1 300.00 001 15 00 2000
c503 | ASR proportional gain 2 on 001 15.00 2000
0,

E1-08 | Motor minimum r/min 0 to 3600 1 r/min 10 A(Ef:g;)e *rlmm 30*

% Setting unit depens on the 01-03 setting
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2.6 CONSTANTS THAT CAN BE CHANGED BY SETTING

INVERTER CAPACITY (02-04)

* Not initialized by Inttialize (A1-03)

| Sl ]
1 200 V Class .
Constant Name Unit Factory Setting
— Inverter capacity kw 04 0.756 1.5 2.2 3.7 55 75 11 15
02-04 | Inverter capacity selection - 0 1 2 3 4 5 6 7 8
C6-12 | Adaptive control compensation gain - 0.95 | 095 095 | 095 | 095 | 095 | 095 | 095 | 095
L2-02 | Momentary power loss ride time sec 0.7 1.0 10 1.0 20 20 20 20 20
Constant Name Unit Factory Setting
- Inverter capacity kw 18.5 22 30 37 45 55 75
02-04 | Inverter capacity selection - 9 A B (o D E F
C6-12_| Adaptive contro! compensation gain - 095 0.95 095 095 095 095 095
L2-02 | Momentary power loss ride time sec 20 20 20 20 2.0 20 20
*: Not initialized by Initralize (A1-03).
. [m==—==m=—————- 1
' 400 V Class :
Constant Name Unit Factory Setting
— Inverter capacity kW 04 075 15 22 37 40 55 75 11
02-04 | Inverter capacity selection - 20 21 22 23 24 25 26 27 28
C6-12_| Adaptive control compensation gain — 095 095 095 0.95 095 095 095 095 095
L2-02 | Momentary power loss ride time sec 1.0 1.0 1.0 1.0 2.0 20 2.0 20 20
Constant Name Unit Factory Setting
- Inverter capacity kW 15 185 22 30 37 45 55 75 110
02-04 | Inverter capacity selection - 29 2A 2B 2C 2D 2E 2F 30 32
C6-12 | Adaptive control compensationgain | — 095 | 095 | 095 | 0.95 100 095 | 095 | 095 | 0.95
L2-02 | Momentary power loss ride time sec 20 2.0 20 20 2.0 20 20 20 20
Constant Name Unit Factory Setting
— Inverter capacity kw 160 185 220 300
02-04 | Inverter capacity selection - 34 35 36 37
C6-12 | Adaptive control compensationgain | — 095 1 095 | 095 | 095
. L2-02 | Momentary power loss ride time sec 20 20 20 2.0
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2.7 CONSTANTS THAT CAN BE CHANGED BY SETTING MOTOR
CAPACITY SELECTION (VARIABLE TORQUE) .

(1) 200V Class, 1750 r/min Rating

Constant No Name | Unit i Factory Setting
— Motor capacity kW 04 0.75 1.5 2.2 37 55 75 - 11 15
E1-02 Motor capacity selection - 000 001 002 |- 003 004 005 006 007 008
E1-03 Motor rated voltage . \'4 .200 200 200 200 200 200 200 200 200
E1-04 Motor rated current A 172 319 5.66 855 | 14 205 262 | .394 | 532
E1-05 Number of motor poles Pole 6 6 6 6 6 -6 6 6 6
E1-06 . | Motor max r/min r/min ]"1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-07 Motor base r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-09 Motor armature resistance "Q -] 1058 | 3.006 | 1.996 | 107 | 0645 |-0.332 | 0.266 | 0.112 [ 0.0862
E1-10 Motor d-axis inductance - mH 4166 | 1906 | 1512 | 9803 | 7839 | 5034 | 4431 | 3014 | 2403
E1-11 Motor g-axis inductance mH 6526 | 2985 | 23.69 | 1348 | 1077 | 7187 | 6326 | 4404 | 3652
E1-13 - | Induced voltage mV-sec/rad 2237 | 22221 | 24557 | 23904 | 243 63 | 247 73 | 265 77 | 254.12 | 253 85
Constant No Name Unit Factory Settin
- Motor capacity kW 185 22 30 37 45 55 75
" E1-02 Motor capacity selection - 009 00A | 00B | o00C 00D 00E 0OF
E1-03 Motor rated voltage v 200 200 200 200 200 200 200
E1-04 Motor rated current A 64.4 77.3 997 | 1266 | 1528 | 176 3 | 2425
E1-05 Number of motor poles- Pole 6 6 6 6 6 6 6
E1-06 Motor max. r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 -| 1750
"E1-07 Motor base r/min r/min 1750 1750 | 1750 1750 1750 1750 1750
E1-09 Motor armature resistance Q 00664 | 0.0493 | 00412 | 00272 | 0.0188 | 0 0169 | 0 0096
E1-10 Motor d-axis inductance mH 1994 | 1.602 | 1383 | 0973 | 0788 | 0.778 | 0515
E1-11 Motor g-axis inductance mH 3031 | 2435 | 2188 | 1538 | 1229-| 1.214 | 0804
E1-13 Induced voltage mV-sec/rad | 259 92 | 256 05 | 277 07 | 265 59 | 264.33 | 294 84 | 285 08
(2) 200V Class, 1450 r/min Rating
Constant No Name Unit Factory Setting
- Motor capacity kw 04 0.75 1.5 22 37 55 75 11 15
_ E1-02 Motor capacity selection - 100 101 102 103 104 105° 106 107 108 -
E1-03 Motor rated voltage \' 2000 |"2000 | 2000 | 2000 | 200.0 | 2000 | 2000 | 200.0 | 2000
E1-04 Motor rated current A . 1.78 3.12 588 8.55 141 20 257 386 51.6
E1-05 Number of motor poles Pole . 6 6 6 6 6 6 6 6 6
E1-06 Motor max r/min r/min 1450 | 1450 | 1450 | 1450 | 1450. | 1450 | 1450 | 1450 | 1450
E1-07 |-Motor base r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 |-1450 | 1450 | 1450
E1-09 Motor armature resistance Q 4405 | 2425 | 1.647 | 0936 | 0462 |'0341 | 0247 | 0.13 | 00986
E1-10 Motor d-axis inductance mH 2662 | 1914 | 1453 | 1129 | 7098 | 5899 | 6414 | 3.589 | 3 004
E1-11 Motor g-axis inductance mH 417 | 2998 | 19.98 | 155 | 1014 | 8.423 | 9026 | 5456 | 4.565
E1-13 Induced voltage mV-sec/rad | 262 62 | 276.26 | 291.02 | 292 37 | 294 26 | 306.63 | 333 | 31028 | 318 96
Constant No Name Unit Factory Setting
- Motor capacity kW 185 22 30 37 45 55
- E1-02 Motor capacity selection - 109 |1 10A 10B 10C 10D 10E .
E1-03 - | Motor rated voltage v 2000 | 2000 | 2000 | 2000 | 200.0 | 200 0
E1-04 Motor rated current A 64.3 74 101.7 | 1244 | 1486 | 1727
E1-05 - Number of motor poles Poie 6 | 6 6 6 6 6 .
E1-06 Motor max. r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-07 Motor base r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-09 Motor armature resistance Q 00747 | 00567 | 0 0407 | 0 0284 | 0 0214 |0 0164
E1-10 Motor d-axis inductance mH 2393 | 1.883 | 1453 | 1.177 | 0985 | 0834
E1-11 Motor g-axis inductance mH 3.637 | 2978 | 2298 | 1.837 | 1.537 | 1.302
E1-13 | Induced voltage mV-sec/rad | 31298 | 323.33 | 318.78 | 323.1 | 331.74 | 362.84
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(3) 200V Class, 1150 r/min Rating

Constant No Name Unit Factory Setting
— Motor capacity kw 04 075 1.5 22 37 55 75 11 15
E1-02 Motor capacity selection - 200 201 202 203 204 205 206 207 208
E1-03 Motor rated voltage \'/ 200.0 | 200.0 | 2000 | 200.0 | 2000 | 200.0 | 200.0 | 2000 | 200.0
E1-04 Motor rated current A 1.74 317 | 59 8.84 142 18.6 25.8 386 531
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max r/min r/min 1160 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150
E1-07 Motor base r/min r/min 1150 | 1150.| 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150
E1-09 Motor armature resistance Q 6763 | 3.66 148 | 0696 | 0502 | 0414 | 0262 | 0149 | 0.111
E1-10 Motor d-axis inductance mH 42.88 | 2859 | 1764 | 104 | 8495 | 106 | 7.529 | 4487 | 3604
E1-11 Motor g-axis inductance mH 6717 | 4478 | 24.23 | 14.85 | 1213 | 1492 | 1097 | 6.82 | 5479
E1-13 Induced voltage mV-sec/rad }333 32 [ 337 68 | 36545 | 356.18 | 368.01 | 428.18 | 410 [ 38984 [ 384.12
Constant No Name Unit Factory Setting
— Motor capacity kw 18 5 22 30 37 45
E1-02 Motor capacity selection - 209 20A 20B 20C 20D
E1-03 Motor rated voltage \'/ 2000 | 200.0 | 2000 | 2000 | 2000
E1-04 Motor rated current A 638 74.1 1006 | 124.7 | 1489
E1-05 Number of motor poles Pole 6 6 6 6 6
E1-06 Motor max r/min r/min 1150 | 1150 | 1150 | 1150 | 1150
E1-07 Motor base r/min . r/min 1150 | 1150 | 1150 | 1150 | 1150
E1-09 Motor armature resistance Q 0083 | 00653 | 0.0461 | 0 0324 | 0.0214
E1-10 Motor d-axis inductance mH 2776 | 2354 | 1.907 | 1.472 | 1.09
E1-11 Motor g-axis inductance mH 4391 | 3722 | 2975 | 2.296 17 - ~
E1-13 Induced voltage mV-sec/rad | 392.58 | 40572 [ 411.21 | 4055 | 414.72 )
(4) 200V Class, 1750 r/min Rating
Constant No Name Unit Factory Setting
— Motor capacity kw 04 075 1.5 2.2 37 5.5 75 11 15
E1-02 Motor capacity selection - 020 021 022 023 024 026 027 028 029
-E1-03 Motor rated voltage Vv 400 400 400 400 400 400 400 400 400
E1-04 Motor rated current A 086 1.6 283 | 4.28 699 10.3 131 197 266
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-07 Motor base r/min r/min 1750 | 1750 1750 1750 1750 1750 1750 1750 1750
E1-09 Motor armature resistance Q 4232 | 1202 | 7984 | 428 | 2578 | 1328 | 1.065 | 0.4995 | 0.345
E1-10 Motor d-axis inductance mH 166.6 | 76.24 | 60.48 | 39.21 | 31.36 [ 2014 | 17.72 { 1206 | 9.611
E1-11 Motor g-axis inductance mH 261 119.4 | 94.76 | 5392 | 4307 | 2875 | 253 | 17.62 | 1461
E1-13 Induced voltage mV-sec/rad | 447 44 | 444 47 | 491.18 | 478 04 | 487 35 | 4955 | 531.41 [ 508.41 | 507 92
Constant No Name Unit Factory Setting
— Motor capacity kw 185 |- 22 30 37 45 55 75
E1-02 Motor capacity selection - 02A 02B 02C 02D 02E 02F 030
E1-03 Motor rated voltage \'4 400 400 400 400 400 400 400 .
E1-04 Motor rated current A 322 38.6 49.9 63 3 76.4 882 | 121.2
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6
E1-06 Motor max. r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-07 Motor base r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-09 Motor armature resistance Q 0.266 | 0197 | 0.165 | 0.1088 | 00751 | 0.0674 | 0 0385
E1-10 Motor d-axis inductance mH 7976 | 6.407 | 5533 | 389 | 3153 | 3.114 | 2.06
E1-11 Motor g-axis inductance mH 1212 | 9739 | 8751 | 6.153 | 4917 | 4.856 | 3.214
E1-13 Induced voltage mV-sec/rad | 51989 | 512 24 | 554.36 | 521.82 | 528.53 | 589 77 | 570.15
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(5) 400V Class, 1450 r/min Rating

Constant No Name Unit Factory Setting
- Motor capacity kKW 04 075 15 22 3.7 55 75 11 15
E1-02 Motor capacity selection - 120 121 122 123 124 126 127 128 129
E1-03 Motor rated voltage Vv 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 400.0 | 400.0 | 4000
E1-04 Motor rated current A 089 1.56 294 | 428 707 10 129 193 258
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max " r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-07 Motor base r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-09 Motor armature resistance - Q 17 62 9.7 6588 | 3.743 | 1.848 | 1.366 | 0987 | 052 | 0394
E1-10 Motor d-axis inductance mH | 1065 | 7656 | 5812 | 4516 | 28.39 | 23.6 | 25.66 | 14.36 | 1201
E1-11 Motor g-axis inductance mH 1668 | 1199 | 7991 | 6202 | 4054 | 3369 | 361 2182 | 1826
E1-13 Induced voltage mV-sec/rad | 52515 | 552 47 | 582.12 | 584 51 | 588 33 | 613 26 | 665 91 | 620 42 | 638 15
Constant No Name Unit Factory Setting
- Motor capacity kW 185 22 30 37 45 55
E1-02 Motor capacity selection - 12A 12B 12C 12D 12 12F
E1-03 Motor rated voltage \ 4000 | 4000 | 4000 | 4000 | 4000 | 4000
E1-04 | Motor rated current A 322 37 509 | 622 | 743 | 864
E1-05 Number of motor poles Pole 6 6 6 6 6 6
E1-06 Motor max r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-07 Motor base r/min r/min 1450 | 1450. | 1450 | 1450 | 1450 | 1450
E1-09 Motor armature resistance Q 0299 | 0227 | 0163 | 0.113 | 00856 | 0.0654
E1-10 Motor d-axis inductance mH 9572 | 753 | 5812 | 4709 | 3941 | 3338 R
E1-11 Motor g-axis inductance . mH 1455 | 11.91 | 9192 | 7346 | 6147 | 5206
E1-13 Induced voltage mV-sec/rad | 626 18 | 646 74 | 637 65 | 646 29 | 663 53 | 725 76
(6) 400V Class, 1150 r/min Rating
Constant No Name Unit Factory Setting
— Motor capacity kw 04 075 1.5 2.2 37 556 7.5 11 15
E1-02 Motor capacity selection - 220 221 222 223 224 226 227 228 229
E1-03 Motor rated voltage \' 4000 | 4000 | 400.0 | 400.0 | 4000 | 4000 | 4000 | 4000 { 4000
E1-04 Motor rated current A 087 1.59 295 | 442 71 | 931 129 193 26 6
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max r/min t/mn | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150
E1-07 Motor base r/min r/min | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150
E1-09 Motor armature resistance Q@ 2705|1464 | 5921 | 2783 | 2006 | 1.657 | 1.049 0595 | 0444
E1-10 Motor d-axis inductance mH 1715 | 1144 | 7056 | 4161 | 33.98 | 4241 | 3012 | 1795 | 1442
E1-11 Motor g-axis inductance mH 2687 | 1791 | 96.9 | 5941 | 4852 | 59.68 | 4388 | 2728 | 21.91
E1-13 Induced voltage mV-secirad | 66686 | 6755 | 73103 |71235] 7358 | 85644 | 82004 | 779 85 | 768 33
Constant No Name Unit Factory Setting
- Motor capacity kw 185 22 30 37 45
E1-02 Motor capacity selection - 22A 22B 22C 22D 22E
E1-03 Motor rated voltage \") 4000 | 4000 | 4000 | 400.0 | 4000
E1-04 Motor rated current A 31.9 37 50.3 | 62.3 744
E1-05 Number of motor poles Pole 6 6 6 6 6
E1-06 Motor max. r/min r/min 1150 | 1150 1150 | 1150 1150
E1-07 Motor base r/min r/min 1150 | 1150 _| 1150 | 1150 | 1150
E1-09 Motor armature resistance Q 0.332 | 0261 | 0185 | 0.129 | 0 0857
E1-10 Motor d-axis inductance mH 111 | 9414 | 7629 | 5887 | 4.359
E1-11 Motor g-axis inductance . mH 1756 | 14.89 119 | 9182 | 6799
E1-13 Induced voltage mV-sec/rad |785.12 | 811.44 | 822 47 | 810 95 | 829 62
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2.8 CONSTANTS THAT CAN BE CHANGED BY SETTING MOTOR CAPACITY
SELECTION (CONSTANT TORQUE)

(1) 200V Class, 1750 r/min Rating

Constant No Name Unit Factory Setting
— Motor capacity kW 04 075 1.5 22 37 5.5 7.5 11 15
E1-02 Motor capacity selection - 000 001 002 003 004 005 006 007 008
E1-03 Motor rated voltage \'J 200.0 | 200.0 | 2000 | 200.0 | 200.0 | 200.0 | 2000 | 200.0 [ 2000
E1-04 Motor rated current A 18 3.5 6.5 89 14.6 20.0 29.3 379 532
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-07 Motor base r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-09 Motor armature resistance Q 3.006 | 1.474 | 1.048 | 0.645 | 0.331 | 0370 | 0.223 | 0.153 | 0095
E1-10 Motor d-axis inductance mH 18.16 | 11.03 | 696 7.03 4.78 539 358 346 246
E1-11 Motor g-axis inductance mH 2710 | 1646 | 1058 | 971 6 52 736 4.89 4.96 370
E1-13 Induced voltage mV-sec/rad | 214.61 | 207 54 | 220.82 | 235.31 | 239 31 | 254 25 | 236.97 | 269 96 | 254.25
Constant No Name Unit Factory Setting
' — Motor capacity kw 18.5 22 30 37 45 55 75
E1-02 Motor capacity selection - 009 00A 00B ooC 00D 00E 00F
E1-03 Motor rated voltage \'J 2000 | 200.0 | 2000 | 2000 | 2000 | 2000 | 2000
E1-04 Motor rated current A 65.0 76.4 | 1035 | 133.1 | 1494 | 181.6 | 241.0
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6
E1-06 Motor max r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-07 Motor base r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 } 1750
E1-09 Motor armature resistance Q 0.069 | 0054 | 0041 | 0027 | 0.022 | 0016 | 0011
E1-10 Motor d-axis inductance mH 1.99 1.70 1.29 091 0.90 072 0.57
E1-11 Motor g-axis inductance mH 299 255 200 1.41 1.39 1.11 088
E1-13 Induced voltage mV-sec/rad | 256 73 | 261.05 | 260 37 | 245 07 | 27599 | 277 07 | 292 23
(2) 200V Class, 1450 r/min Rating
Constant No Name Unit Factory Setting
— Motor capacity kw 04 0.75 15 2.2 37 5.5 75 11 15
E1-02 Motor capacity selection — 100 101 102 103 104 105 106 107 108
E1-03 Motor rated voltage \'J 200.0 | 2000 | 200.0 | 200.0 | 2000 | 200.0 | 200.0 | 2000 | 2000
E1-04 Motor rated current A 1.8 32 6.1 9.4 139 19.5 260 392 52.9
. E1-05 | Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max. r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-07 Motor base r/min r/min 1450 1450 1450 1450 1450 1450 1450 1450 1450
E1-09 Motor armature resistance Q 4669 | 2425 | 0.966 | 0.429 | 0.514 | 0.338 | 0.247 | 0.155 | 0.099
E1-10 Motor d-axts inductance mH 27.36 | 1824 | 1060 | 6.05 7.47 637 6 04 434 286
E1-11 Motor g-axis inductance mH 4082 | 2721 | 1399 | 825 | 10.19 | 8.69 8 86 6.31 430
E1-13 Induced voltage mV-sec/rad | 263 39 | 266 81 | 282.33 | 269 24 | 299.12 | 315 95 | 321 66 | 309.92 | 308 12
Constant No Name Unit Factory Setting
— Motor capacity kW 18 5 22 30 37 45 55 75
E1-02 Motor capacity selection - 109 10A 10B 10C 10D 10E 10F
E1-03 Motor rated voltage v 2000 | 200.0 | 2000 | 200.0 | 200.0 | 2000 | 200.0
E1-04 Motor rated current A 65.0 740 | 1011 | 1233 | 1463 | 178.2 | 246.8
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6
E1-06 Motor max. r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-07 Motor base r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-09 Motor armature resistance Q 0.078 | 0065 | 0.048 | 0033 | 0.025 | 0016 | 0009
E1-10 Motor d-axis inductance mH 239 2.01 1.61 1.29 1.12 077 055
E1-11 Motor g-axis inductance mH 3.58 313 2.50 2.00 1.74 1.19 0.91
E1-13 Induced voltage mV-sec/rad | 309.15 | 32549 | 326.75 | 331.2 | 346.37 | 340 97 | 325.67
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(3) 200V Class, 1150 r/min Rating -

Constant No Name Unit Factory Setting
’ - Motor capacity kw 04 075 1.5 22 37 55 7.5 11 15

E1-02 Motor capacity selection - 200 201 202 203 |. 204 205 206 207 208

E1-03 Motor rated voltage V_ 12000 ] 2000 | 2000 | 200.0 | 2000 | 200.0 |-2000 | 2000 | 2000

E1-04 Motor rated current A 18 34 61 88 14.8 188 27.8 393 546

E1-05 Number of motor poles " Pole 6 6 6 6 6 6 6 6 6

E1-06 Motor max r/min r/min 1150 | 1150 | 1150 | 1150 | 1150 [ 1150 | 1150 | 1150 | 1150

E1-07 Motor base r/min r/min 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 { 1150

E1-09 Motor armature resistance Q 3660 | 2100 | 1480 | 0747 | 0502 | 0414 | 0262 | 0.177 | 0 111

E1-10 Motor d-axis inductance mH 27.25 | 1472 | 1582 | 10.75 | 8.06 9.98 709 543 343

E1-11 _ | Motor g-axis inductance " mH 40.66 | 2238 | 21.85 | 1467 | 11.00 | 1464 | 1029 | 788 516

E1-13 Induced voltage™ mV-sec/rad | 326 16 | 321 21 | 352 98 | 358 97 | 355 46 | 413 55 [-360 86 | 389 39 | 371.03

ConstantNo | . Name Unit . . . Factory Setting )

- Motor capacity kW 185 22 30 37 45 .| 55 75"

E1-02 Motor capacity selection - 209 20A 20B 20C 20D 20E 20F

E1-03 Motor rated voltage \'4 2000 | 2000 | 2000 | 2000 | 200.0 | 2000 | 2000

E1-04 Motor rated current A 643 743 | 1007 | 1235 | 144.7 | 1751 | 248.4

E1-05 Number of motor poles Pole 6 6 6 6 . 6 6 | 6

E1-06 Motor max. r/min r/min 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150

E1-07 Motor base r/min r/min 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150

E1-09 Motor armature resistance Q 0093 | 0075 | 0049 | 0036 | 0025 | 0.017 | 0011

E1-10 Motor d-axis inductance mH 289 251 202 1.62 127 0.97 | 072

E1-11 Motor g-axis inductance mH 4.50 3.91 3.12 2.50 1.97 162.1 1.1

E1-13 Induced voltage mV-sec/rad 390.6 | 408 47 | 41396 | 41558 | 438 35 | 434.21 | 4127



(4) 400V Class, 1750 r/min Rating

Constant No Name Unit Factory Setting
- Motor capacity kw 04 0.75 1.5 2.2 37 4.0 5.5 7.5 11
E1-02 Motor capacity selection - 020 021 022 023 024 025 026 027 028
E1-03 Motor rated voltage \' 4000 | 400.0 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 400.0
E1-04 Motor rated current A 0.9 1.8 33 45 73 8.6 10.0 14.6 190
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max. r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-07 Motor base r/min r/min 1750 | 1750 { 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-09 Motor armature resistance Q 12020 | 5.804 | 4.192 | 2658 | 1.329 | 1.819 | 1.479 | 0892 | 0.613
E1-10 Motor d-axis inductance mH 7266 | 4412 | 2783 | 2812 | 1911 | 1918 | 21.58 | 1433 | 1384
E1-11 Motor g-axis inductance mH 1084 | 65.84 | 4232 | 38.85 | 26.08 | 3235 | 2944 | 1956 | 1983
E1-13 Induced voltage mV-sec/rad | 429 21 [ 415.04 | 441.68 | 47057 | 478.62 | 556 8 | 508.41 | 47385 | 540
Constant No Name Unit Factory Setting
— Motor capacity kw 15 185 22 30 37 45 55 75 90
E1-02 Motor capacity selection - 029 02A 02B 02C 02D 02E 02F 030 031
E1-03 Motor rated voltage \' 4000 [ 4000 | 400.0 [ 4000 | 4000 | 4000 | 4000 | 4000 | 400.0
E1-04 Motor rated current A 266 325 382 51.8 66.6 74.7 908 | 1205 | 1477
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max. r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | .1750
E1-07 Motor base r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-09 Motor armature resistance Q 0378 | 0276 | 0217 | 0165 | 0107 | 0087 | 0064 | 0045 | 0025
E1-10 Motor d-axis inductance mH 9.85 7.95 6.80 515 362 359 287 226 1.52
E1-11 Motor g-axis inductance mH 14.79 | 11.94 | 10.22 | 8.00 563 5.55 4.44 350 2.53
E1-13 Induced voltage mV-sec/rad | 508 41 | 513 68 | 522 27 | 520.83 | 490 23 | 551.97 | 554.36 | 584.51 | 542 88
Constant No Name Unit Factory Setting
= Motor capacity kw 110 132 160 200 250 300
E1-02 Motor capacity selection - 032 033 034 035 036 037
E1-03 Motor rated voltage v 400.0 | 4000 | 4000 | 400.0 | 4000 | 4000
E1-04 Motor rated current A 174.2 | 212.8 | 2429 | 311.5 | 3828 | 453.2
E1-05 Number of motor poles Pole 6 6 6 6 6 6
E1-06 Motor max. r/min r/min 1750 | 1750 | 1750 1750 | 1750 1750
E1-07 Motor base r/min r/min 1750 | 1750 | 1750 | 1750 | 1750 | 1750
E1-09 Motor armature resistance Q 0022 | 0016 | 0011 | 0009 | 0006 | 0.005
E1-10 Motor d-axis inductance mH 1.46 1.12 0.95 067 0.57 049
E1-11 Motor g-axis inductance mH 227 174 1.48 104 0.98 084
E1-13 Induced voltage mV-sec/rad | 589 77 | 567 27 | 627 62 | 590.27 | 596 97 | 617.54
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(5) 400V Class, 1450 r/min Rating

Constant No Name Unit Factory Setting
- Motor capacity kW 04 075 1.5 2.2 37 40 5.5 7.5 11
E1-02 Motor capacity selection — 120 121 122 123 124 125 126 127 128
E1-03 Motor rated voltage \' 400.0 | 4000 | 4000 | 400.0 | 4000 | 400.0 | 4000 | 400.0 | 4000
E1-04 Motor rated current A 09 17 31 44 7.4 62 9.4 13.9 197
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max r/min r/min 1450 1450 1450 1450 | 1450 1450 1450 | 1450 1450
E1-07 Motor base r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-09 Motor armature resistance Q 14640 | 8400 | 5.921 | 2.987 | 2006 | 2.546 | 1.657 | 1.049 | 0708
E1-10 Motor d-axis inductance mH [10900| 5888 | 6328 | 43.00 | 3224 | 29.22 | 3994 | 28.35 | 21.70
E1-11 Motor g-axis inductance mH [16260| 8952 | 8740 | 58.68 | 4400 | 52.83 | 58 56 | 41.18 | 31.52
E1-13 Induced voltage mV-sec/rad 6525 | 64247 | 7061 | 71807 | 71091 | 6127 | 827.24 | 73962 | 778.91
Constant No Name Unit Factory Setting
— Motor capacity kw 15 18.5 22 30 37 45 55 75 90
E1-02 Motor capacity selection - 129 12A 12B 12C 12D 12E 12F 130 131
E1-03 Motor rated voltage \' 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 400.0 | 400.0 | 4000
E1-04 Motor rated current A . 273 | 322 371 50.3 | 61.8 723 876 | 124.2 | 1463
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max. r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-07 Motor base r/min r/min 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450 | 1450
E1-09 Motor armature resistance Q 0444 | 0371 | 0300 | 0.196 | 0144 | 0102 | 0067 | 0045 | 0036
E1-10 Motor d-axis inductance mH 1374 | 1158 | 10.05 | 8.08 | 647 509 389 | 287 253
E1-11 Motor g-axis inductance mH 2063 | 18.00 | 1563 | 1249 | 999 787 646 | 445 3.92
E1-13 Induced voltage mV-sec/rad | 7420178129 |81671 | 827 73 | 831 06 | 876 56 | 868 41 | 825.3 | 850 68
Constant No Name Unit Factory Setting
- Motor capacity kW 110 | 132 [ 160 | 200 | 250
E1-02 Motor capacity selection - 132 133 134 135 136
E1-03 Motor rated voltage \4 4000 | 4000 | 4000 | 4000 | 4000
E1-04 Motor rated current A 1759 | 2076 | 2470 | 3144 | 4000
E1-05 Number of motor poles Pole 6 6 6 6 6
E1-06 Motor max r/min r/min 1450 | 1450 | 1450 | 1450 | 1450
E1-07 Motor base r/min r/min 1450 | 1450 | 1450 | 1450 | 1450
E1-09 | Motor armature resistance Q 0020 | 0.016 | 0013 [ 0009 | 0.004 |
E1-10 Motor d-axis inductance mH._ 1.79 1.50 127 095 050
E1-11 Motor g-axis inductance mH 280 2.35 220 1.65 080
E1-13 Induced voltage mV-sec/rad | 863 15 | 885 65 | 895 68 | 864.59 | 652.7




(6) 400V Class, 1150 r/min Rating

Constant No Name Unit Factory Setting
— Motor capacity kw 04 0.75 1.5 2.2 3.7 4.0 55 75 11
E1-02 Motor capacity selection — 220 221 222 223 224 225 226 227 228
E1-03 Motor rated voltage \'4 4000 | 4000 | 4000 | 400.0 { 4000 | 400.0 | 400.0 | 400.0 | 400.0
E1-04 Motor rated current A 0.9 1.6 31 4.7 7.0 62 97 130 19.6
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max r/min r/min 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150
E1-07 Motor base r/min r/min 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 1150 | 1150
E1-09 Motor armature resistance Q 18680 9700 | 3862 | 1715 | 2057 | 2753 | 1.554 | 0.987 | 0.619
E1-10 Motor d-axis inductance mH |10940| 7296 | 4240 | 24.19 | 2986 | 3549 | 2548 | 24.16 | 17.36
E1-11 Motor g-axis inductance mH [16330}10880 | 55.96 | 33.00 | 4076 | 64.19 | 3477 | 3542 | 2522
E1-13 Induced voltage mV-sec/rad | 526.59 | 533.79 | 564.89 | 538.56 | 598 41 | 7797 | 631 94 | 643.41 | 619 97
Constant No Name Unit Factory Setting
— Motor capacity kw 15 185 22 30 37 45 55 75 90
E1-02 Motor capacity selection - 229 22A 22B 22C 22D 22E 22F 230 231
E1-03 Motor rated voltage \'4 4000 | 4000 | 4000 | 4000 | 4000 | 4000 { 4000 | 400.0 | 4000
E1-04 Motor rated current A 26.4 32.5 370 506 61.6 731 89.1 1234 | 1427
E1-05 Number of motor poles Pole 6 6 6 6 6 6 6 6 6
E1-06 Motor max r/min rimin 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150
E1-07 Motor base r/min r/min 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150 | 1150
E1-09 Motor armature resistance Q 0394 | 0311 | 0260 | 0190 | 0131 | 0099 | 0065 | 0037 | 0032
E1-10 Motor d-axis inductance mH 1145 | 9.54 804 6.43 5.17 4.49 3.08 219 2.10
E1-11 Motor g-axis inductance mH 17.19 | 14.33 | 1250 | 1000 | 800 694 4.76 364 328
E1-13 Induced voltage mV-sec/rad 616.1 | 618.53 | 651.06 | 653.45 | 662.54 | 692.73 | 681.71 | 651 56 | 707 54
Constant No Name Unit Factory Setting
— Motor capacity kw 110 132 160 200
E1-02 Motor capacity selection - 232 233 234 235
E1-03 Motor rated voltage \' 400.0 | 4000 | 4000 | 4000
E1-04 Motor rated current A 1744 | 2073 | 2546 | 311.4
E1-05 Number of motor poles Pole 6 6 6 6
E1-06 Motor max r/min r/min 1150 | 1150 | 1150 | 1150
E1-07 Motor base r/min r/min 1150 | 1150 | 1150 | 1150
E1-09 Motor armature resistance Q 0025 | 0014 | 0009 | 0008
E1-10 Motor d-axis inductance mH 1.76 1.20 091 077
E1-11 Motor g-axis inductance mH 272 1.88 142 133 .
E1-13 Induced voltage mV-sec/rad | 70898 | 706 1 | 688 91 | 696 56
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3. CONSTANT DESCRIPTION

b APPLICATION-RELATED CONSTANTS

@ b1-03 = 0 Deceleration to stop @ b1-03 = 1 Coast to stop
RUN COMMAND RUN COMMAND
CLOSED CLOSED
T oeen |_oeen -
SPEED REFERENCE SPEED REFERENCE IINVERTER
) <— OUTPUT OFF
WHEN STOP
DC INJECTION BRAKING COMMAND IS
ZERO-SPEED ‘ INPUT
LEVEL (b2-01) )
® B1-03 = 3 Coasting to a stop (with timer function)
(T1 TIME)
CLOSED CLOSED /
T ]_OPEN |_'|_!“ DECEL 100% SPEED
SPEED & INVERTER OUTPUT ! TIME
REFERENCE OFF AT STOP i
COMMAND INPUT 5/
(T1 TIME) >
(MOTER SPEED)

T1 TIME IS SPECIFIED
ACCORDING TO MOTOR SPEED
AT STOP COMMAND INPUT

ONCE STOP COMMAND IS INPUT, RUN
COMMAND IS DISREGARDED FOR T1 TIME
AFTER ELAPSE OF T1 TIME, INVERTER DOES
NOT RESTART UNLESS RUN COMMAND IS
INPUT AGAIN

Constant No. Name Description - Remarké
b1-01 Speed reference Frequency reference.and run command can be set independently in-| When b1-01 is
selection the REMOTE mode as shown below selected, frequency.
- reference Is a sum of
- terminals 13 and 14 -
b1-02 Operation method Set Value Description (When terminal 14 is
. selection : ) selected as a multi-
0. Run by digital operator reference function input, only
- terminal 13 1s input )
1 Run by control circuit terminal reference
2 - —_— -
3 Run by option card (CP-916 B/G or 216 IfF
- reference)
4 . -| Run by personal computer (CP-717)
* By using the digital operator LOCAL/REMOTE key, operation mode
can be selected dyring stop as shown below
LOCAL Run by frequency reference and run command from
dlgital 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 I1s turned ON
b1-03 Stopping method The stopping method can be set as shown below. ‘Deceleration time is
selection selected among C1-

02, C1-04, C1-06

and C1-08




Constant No. Name Description Remaks™
b1-04 Prohibition of reverse
operation Selection Description
0 REV run enabled
1 REV run prohibited (REV run command and
minus speed reference are not accepted )
b1-05 Operation selection When flux vector control is set select operation mode for speed | - This setting 1s
for setting of E1-08 reference less than E1-08. - disabled when

or less

Selection Description
0 Run according to speed reference
(E1-08 invalid)
1 Baseblock
2 "Run with min speed reference (E1-08)
3 Zero-speed operation
(Internal speed reference is set to zero.)

Time Chart of Inve

RUN COMMAND

rter internal speed reference

CLOSED
OPEN | 1|_oPeN
;
SPEED ,:
REFERENCE E1-08
BY ANALOG
INPUT /'/’INVERTER INTERNAL SPEED
'REFERENCE
// ‘I (SOFT-START INPUT)
® b1-05=0 .7 BASEBLOCK WHEN MOTOR SPEED
BECOMES b2-01 OR LESS
< N
bb { - 1\ bb

@ b1-05=1

—>

® b1-05=2

bb

@ b1-05=3

e bb

bb

bb

bb

BASEBLOCK WHEN SPEED
| REFERENCE BECOMES

BASEBLOCK WHEN MOTOR SPEED
\ ! BECOMES b2-01 OR LESS AFTER RUN
) , % COMMAND IS OPENED

IBASEBLOCKWHEN MOTOR SPEED J
! BECOMES 52101 OR LESS AFTER RUN
! 1 COMMAND 18 GPENED

E1-08=0 (INITIAL
VALUE)

When A1-02 = 05
(open loop vector
control), only 1
and 2 can be
selected at less
than the minimum
r/min (E1-08)
since the rotor
position is not
defined
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In time

magnetic-pole lead-in (Unit 0 1 sec).

Current vanation at initial-magnetic-pole lead-in is as shown below.

CURRENT VALUE

TIME

XX —>
0 b304 1 b30S5

The following outlines the adjustment for reduction of starting time or
increase of starting torque at startup in open loop vector control
method

Operation b3-02 b3-04 b3-05

Status Adjustment Adjustment Adjustment
Startup is - Decrease set | Decrease set
slow. value value.
Starting torque | Increase set - -
1s short and value.
“STO” is
output

Constant No Name Description Remaks
b1-06 Operation selection . When the set value
after switching to Set Value Description 18 0, turn OFF the run
remote mode N command once and
Does not operate even if REMOTE run then turn it ON to
0 command 1s ON when switching LOCAL to start the operation
REMOTE
1 | Operates if REMOTE run command is ON
when switching LOCAL to REMOTE
b2-01 Zero-speed level (BB | Set speed which starts baseblock in units of 0. 01%, when deceleration | The initial values are
starting speed) to stop I1s selected 1.00% at A1-02=5
(open loop vector
control) and 0.50%
at A1-02=6 (flux
vector control). The
setting unit can be
changed by 01-03.
b3-02 Magnetic-pole lead- | Sets current at initial magnetic-pole lead-in (Unit 1%)
in current Motor rated current (E1-04) becomes 100%
To increase starting torque, increase this value
b3-04 Current nising time Sets current rising time at initial magnetic-pole lead-in (Unit 0 1 sec).
b3-05 Magnetic-pole lead- | Sets the waiting time for lead-in after current positive start at initial | Control operation by

b3-02 to b3-05
differs depending on
the control method
(A1-02)

Flux vector control
(A1-02=06)
Operates only at
origin pulse tuning
Does not operate
under normal
operation

Open loop vector
control (A1-02=05)
Performs magnetic-
pole lead-in
operation at every
startup
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Constant No

Name

Description Remaks

For selection of
multi-function input
terminal function,
refer to H1-01 to H1-

By combining multi-function input terminal timer 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
inverter

b4-01 Timer function ON- | Sets ON-delay time in units of 0.1 second 06
delay time
b4-02 Timer function OFF- | Sets OFF-delay time in units of 0.1 second.
delay time - N N N 7 ~
CLOSED CLOSED CLOSED
TIMER INPUT
b4-01 CLOSED 'y o0
TIMER OUTPUT
_____J b4-01 L J b0
OPERATION STATUS ) > @ ® @
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 1s “OPEN,” time output becomes “OPEN” after the time set to b4-02
elapses
b5-01 PID control method « PID process control is enabled in the inverter

selection

AIMED VALUE ——4

DETECTED
VALUE

b5-01 PID Control Function
0 PID control disabled
1 PID control enabled (Deviation is D-controlled )
2 PID control enabled (Feedback value is D-controlled.)

The following shows the PID control block diagram.
WHEN CLOSED WITH MULTI-FUNCTION

b5-01
INPUT SETTING =19 0 Eg:ﬁEgEncE
PRIMARY DELAY R
+ b5-02 b5-06 v
1 '
1 1+TS 1'. 2 _E

+ Set this constant to 1 or 2 for PID control.
differential type PID contro! of set value 2

Normmally, use measured value

+ When “PID control enabled” 1s selected, the aimed value input is determined
by b1-01 (speed reference selection)

+ Input the feedback value from multi-function analog input terminal or speed
reference (current) terminal  Set PID feedback (set value B) either to
multi-function analog input terminal 16 function selection (H3-05) or speed
reference (current) terminal 14 function selection (H3-09) Set gain and
bias of the analog input to be used for adjustment of feedback amount.
Proportional gain (P), integral time (l), differential time (D)' b5-02, b5-03,
b5-05

* Adjust the response of PID control using proportional gain (P), integral time
() and differential tme (D).
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éonstant No

"Name - R - Description ) Remaks -
b5-02 Proportional gain (P) | Sets P-control proportional gain. “For multi-function
.. .- Setting to 0 0 does not perform P-control  _ ’ analog input terminal
. - . . function, refer to H3-
. ' 4 .
b5-03 Integral (I) time Sets |-control integral time. - 04 o H3-12
’ i Setting to 0.0 does not perform I-control.
b5-04 Integral (1) limit Sets integral imit in the ratio for motor r/min max (E1-06).
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 imiter in the ratio for motor max. r/min (E1-06). .
b5-07 PID offs-et | sets offset for output after PID control in the ratio for motor max. )
i adjustment r/min(E1-06) - - .
PID primary delay Sets pnmary delay time constant for frequency réference after PID

b5-08

time . control ) o

(When variation is of step forfn)

TEMPERATURE -
. AIMED VALUE
DEVIATION -
DETECTED VALUE
(OUTPUT P = DEVIATION x b5-02)
(P)
20 S0 (OUTPUT | BECOMES THE SAME
OUTPUTAS  DEVIATION xb5-02
AFTER ELAPSE OF b5-03)
N
DEVIATION x b5-02
(n
A
1
! OUTPUT P VARIATION x —220
! 10 m(sec)
]
() -
v
10 msec

* Value | 1s 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 1s set to DISABLED
@ For selection of multi-function input PID control integral reset, terminal i1s set to CLOSED and integration is reset.

» The upper limit of value | can be set by b5-04.
To increase control capability by integration, increase the value of b5-04 If the control system vibrates and it cannot
be resolved by adjusting integral time or primary time constant, decrease the value of b5-04

* By selei:ting ‘multi-function input PID DISABLED/ENABLED and closing the contact during run, PID control is
canceled and the aimed value signal is used as frequency refererice without being changed.
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Constant No.

Name

Description -

Remaks

Dwell (temporary stop) function is used to stop motor speed or speed
reference temporarily and hold it when driving a motor with a heavy
starting load.

The unit of b6-01
and b6-03 can be
changed by 01-03

tting.

b6-01 Dwell speed at start | Sets speed reference to hold motor speed during acceleration in units seliing

of 0.01% with motor max r/min (E1-06) as 100%. Dwell function at

X . startup becomes

b6-02 Dwell ime at start- | Sets time to hold motor speed during acceleration in units of 0.1sec invalid when b6-01
b6-03 Dwell speed at stop | Sets speed reference to hold motor speed during deceleration in units | =E1-08 (motor min

of 0 01% with motor max r/min (E1-06) as 100% r/min).
b6-04 Dwell time at stop Sets time to hold motor speed during deceleration in units of 0 1sec Dwell function at

stopping becomes
RN invalid when b6-03
v <E1-08
Fout A
MOTOR
SPEED
i SET SPEED
. <> p6-01 b6-03 &> t
b6-02 b6-04

b7-01 Droop control gain Drooping is a function to provide speed drooping characteristics in | Function only for

proportion to load torque A1-02 = 6 (flux

ct trol
Sets b7-01 to speed reduction amount in the rated (100%) load status vector control)
in the ratio (%) for motor max r/min (E1-06)
b7-01
Speed droop amount (%) = ( 100 ) x100% (rated torque)

Sets the drooping response time to b7-02

b7-02 Droop control delay

time

By decreasing b7-02, drooping response quicker, however, the motor
would hunt more easily

The following shows the speed drooping characteristics when a step
load 1s applied -

N
LOAD
TORQUE
>t
MOTOR 63%
SPEED SPEED DROOP AMOUNT
5
S~

b7-02




C CONSTANTS FOR ADJUSTMENT

Constant No Name Description Remaks
C1-01 Acceleration time 1 Sets acceleration time to accelerate from 0(r/min)-to the max r/min For multi-function
C1-02 D 5 (E1-06), and deceleration time to decelerate from the max. r/min to Input terminal

1-0 eceleration time 1 | o(y/min). function selection,
. -01 to H1-
C1-03 Accelerationtime 2 | gy accel/idecel time selection commands 1 and 2 of multi-function Beefer to H1-01 to
C1-04 Deceleration time 2 | 'nputs, accel/decel time can be changed up to 4 steps. (Changeable
even during run )
C1-05 Acceleration time 3 -
C1-06 Deceleration time 3 Accel/decel Tme | Accel/decel Time
Selection 2 Selection 1 Accel Decel
C1-07 Acceleration time 4 Multi-function Input | Multi-function Input Time Time
C1-08 Deceleration time 4 Set Value =1A Set Value =07
Open or not set Open or not set c1-01 C1-02
Open or not set Closed C1-03 C1-04
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 Turn OFF operation
signal and
» Multi-function input emergency stop command ( set value = 15) is e,?,e,ge,,cy stop
closed signal at reactivation
- Selection at fault detection is set to emergency stop after emergency stop
Cc1-10 Accel/decel time Accel/decel Time Setting Unit
setting unit
Set Value Description
Accel/decel time (C1-01 to 09) setting range is in
0 units of 0.01 second
Setting range 0.00 to 600 00 seconds
Accel/decel time (C1-01 to 09) setting range 1s In
1 units of 0 1 second
Setting range’ 0 0 to 6000.0 seconds
When C1-10 i1s changed, the setting unit of accel/decel time (C1-01 to
09) stored In the inverter is changed automatically as follows
When C1-10 1s changed from 1 to 0 at C1-01 = 12.4 seconds, 12 40
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 1to 0
C1-11 Accel/decel time By using C1-11, accel/decel time can be changed automatically.
switching speed .
Run at C1-01 and 02 accel/decel time at motor speed = C1-11.
Run at C1-07 and 08 accel/decel ime at motor speed < C1-11.
c1-11
ACCEUDECEL TIME
MOTOR CHANGEOVER LEVEL
SPEED
o107 ' 101 1oz c10s !
Multi-function input accel/decel time selection has priority over
automatic change of accel/decel




Constant No Name Description Remaks
C2-12 Leading phase Compensates for difference between estimated magnetic-pole position | Not initialized
compensation (control axis) and actual magnetic-pole position in units of 0.1 degree
amount (electncal angle).
Set automatically by auto-tuning of open loop vector control. Do not
change it unnecessarily after setting.
C2-13 PG zero-puise Sets the gap between magnetic pole and Z-phase pulse (Zero-pulse) in | Not initialized
compensation units of 0.1 degree (electrical angle) Set automatically by auto-tuning
amount of flux vector control Do not change 1t unnecessarily after setting
C3-01 Energy saving Sets energy-saving control selection. Normally, set the
control selection value to “1”.
Set Value Description
Controls d-axis current as 0 in a constant torque
area.
0 Apples d-axis current required to limit output
voltage by C3-05 setting in a constant output area
Controls d-axis current and g-axis current so that
motor efficiency will be the maximum according to
1 torque reference
Energy-saving operation is not enabled since output
voltage limit has a priority in a constant output area
C3-05 Voltage limit control | Sets voltage limit control selection. Normally, set the
selection value to “1”
Set Vaiue Description
0 Disabled
Enabled
1 Applies d-axis current to control voltage so that the
voltage imit control set value (peculiar to motor) will
not be exceeded when output voltage is increased.
C5-01 ASR proportional . P Refer to the block
gain 1 Sets ASR proportional gain in units of 0.01. diagram on page 46
C5-02 ASR integral time 1 Sets ASR integral time 1 in units of 1 msec
C5-03 ASR proportional Sets ASR proportional gain in 2 in units of 0 01.
gain 2
C5-04 ASR integral time 2 Sets ASR integral time 2 in units of 1 msec
C5-05 ASR primary delay Sets the primary delay time (Unit 1 msec).
time
C5-06 ASR switching speed | Sets the speed to switch ASR proportional gain and integral time in | -Refer to the block
units of 0 01%. diagram on page
46
*The setting unit can
be changed by 01-
03
C5-07 ASR proportional ASR proportional gain used at magnetic-pole lead-in or startup (Setting
gain at start unit 0 01).

45



Constant No

Description
ASR of vector control
The following shows the block diagram
. C5-01, 03 PRIMARY DELAY | QRQUE LIMIT
. + -1 I ; | /
SPEED o ~ > TORQUE
REFERENCE" ~P + |- 148 REFERENCE
C5-02, 04 506 L7-01 TO 04
SPEED DETECTED ) \
VALUE -

Note: ASR P-galn in flux vector oontrol 1S based on motor max r/min (E1-06).

_Pandl”’

T p=cs01 ] ,
,r\ h T 1=C5-02 ..
. e
P=C5-03 - - -
: 1=c504 | --
0

Motor Speed (%)

+ When C5-06 0, Fixed to P = C5-01, 1 =C5-02

If 77 1s selected to multi-function input termina!, proportional gain can be changed.

Proportional gain and |ntegra| time are approxlmated ina straight line by motor speed as shown below

—— <— P-GAIN ACCORDING TO MOTOR SPEED SHOWN ABOVE

- <— P-GAIN SET BY C5-03 )
CLOSED -
OPEN_ | <— ONIOFF SIGNAL OF TERMINAL WHERE MULTI-FUNCTION
> Py INPUT FUNCTION 77 IS SET
502

C5-02

+ Changed at time set by C5-02.
 Integral time is not changed
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Constant No. Name Description Remaks
C6-02 Camer frequency Sets carrier frequency. 2 kHz is set prior to
selection Set value must be either 2, 4, 8 or 12 kHz To reduce carrier noise, shipment.
setto 12kHz To reduce noise, set to 2 kHz
C6-07 v -axis voltage offset | Compensates for offset between voltage reference and actual voltage. | Not initialized
Set in unit of 0.1% with voltage class as 100%.
Set automatically by auto-tuning
Do not change it unnecessarily after setting
Cé6-11 Adaptive control A function to compensate for torque accuracy according to motor
selection parameter variation caused by heat generation at operation.
Set Value Description
0 Disabled
1 Enabled
C6-12 Adaptive control Sets the gain for power estimated value

compensation gain

The smaller the set value is, the greater the torque compensation that
can be obtained
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d SPEED REFERENCE-RELATED CONSTANTS

«1 Master speed reference becomes constant set value (d1-01) when B1-01 =0,
and analog reference set by control terminal 13 or 14 when b1-01 = 01

«2 Auxiliary speed 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 H3-05 to 1F when multi-function analog input
(terminal 16) 1s not used  [H3-05 constant access level A1-01 is “3" (BASIC)
or “4” (ADVANCED) ]

[Example of 3-step speed operation]
The following shows an example of 3-step speed operation at the
speed set by a constant in the inverter

d1-03
d1-02 /'—
inal A N\,
SPEED REF f
CLOSEp
RUNIREV RUN commanp _OPEN]
DO OR® CLOSED
OPEN
MULTI-STEP SPEED REF1 ®
CLOSED
OPEN | '
MULTI-STEP SPEED REF 2 ®

Constant No. Name Description Remaks
d1-01 Speed reference 1 Sets speed reference Setting unit of speed
d1-02 Speed reference 2 [Example of multi-step speed operation] :acgot:ziggatgg;ied
41-03 Speed refe 3 By combining multi-function input mutti-step speed references 1to 3 reference/monitor

- peed reterence and jog speed reference selections, up to 9 steps can be selected display untt (01-03).
d1-04 Speed reference 4 T ‘ ot
ermina . )
d1-05 | Speed reference 5 ConstantNo | FactorySetting /) Name
d1-06 Speed reference 6 3 (Mult-step speed Multi-step speed
® H1-03 | for 1 3 fe >
d1-07 | Speed reference 7 reference 1) reference
d1-08 Speed reference 8 4 (Multi-step speed Multi-step speed
P ©® H1-04 reference 2) 4 reference 2
d1-09 Jog speed reference -
6 (Jog speed Multi-step speed
@ H1-05 |[reference 5 reference 3
selection)
8 (External Jog reference
H1-06 baseblock NO) 6 selection
SPEED REF 8 (d1-08)
SPEBOREX 7 (d1-07)
SPEEBREF 6 (H1\06)
SPEEP/REF 5 (11-09)
SPEED SPEEP REF 4 e:a1-oi)
AUY/SPEED REF2 (d1:02) SPEED
MASTER SPEED REF *14d1-01) “’1’\09)
TIME
TERMINAL CLOSED
FWD RUN
COMMAND @ N
MULTI-SPEED croseo I
REF1 ® wur_‘
(msTER/Aux cLoskD
SPEED CHANGE OREN L__
MULTI-SPEED CLOBED
REF2 @
MULTI-SPEED OPEN I
REF3 @ CLOSED
JOG REF OPEN ——I_
SELECTION ® i




Constant No

Name

Description

Remaks

d2-01 Speed reference + Sets the upper/lower limit values of motor speed in the ratio (%) for
upper Iimit motor max r/min (E1-06).
d2-02 Speed reference * When speed reference is zero and a run command s input, the
lower it motor accelerates from the min speed to the speed reference lower
limit and maintains operation at the speed reference lower limit
%) N
100 =
d2-01 L
INTERNAL SPEED
REFERENCE
d2-02 =~
okl >
E1-06 (Hz)
Set Speed Reference
d3-01 Jump speed 1 Sets the jump speed width by combining d3-01 to 04. By setting jump | -When some jump
speed to 0 (%), this function I1s disabled. speed width set by
d3-02 | Jump speed 2 d3-01 to 03—d3-04 < Sets th d Width<d3-01 to 03+d3.04 | 9301 to0dare
P spe -01 to =9ets the jump speed width=do-U1 to - overlapped, be sure
d3-04 to set d3-03=
d3-03 Jump speed 3 A JUMP SPEED WIDTH d3-02=<d3-01
INTERNAL
SPEED 4302
d3-04 Jump speed width REFERENCE JUMP
SPEED 2
d303 e
Jump J
SPEED 3 \l’: 3
e  SET SPEED
“ REFERENCE
Note Constant speed operation is prohibited in jump speed
However, output speed does not jump during accel/decel and
smooth accel/decel is available
d4-01 Reference speed Sets whether speed at HOLD is stored when the power supply is turned
hold function OFF or a stop command is input during HOLD by multi-function input
selection terminal UP/DOWN commands or accel/decel stop command
Set Value Description
0 Does not store speed during HOLD (but it becomes
0)
1 Stores speed during HOLD and runs at stored
speed at restart of operation
d5-01 Torque contro! Selects speed/torque control Torque control 1s
selection enabled only when
Set Value Description A1-02 = 06 (flux
vector control)
0 Speed control method
1 Torque control method
d5-02 Torque reference Sets primary delay time constant for torque reference input in torque

delay time

control method in units of 1 ms
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switching timer

control méthod I1s actually changed in the units'of 1 ms

Constant No - Name _Description Remaks . -
d5-03 Speed limit selection | Selects speed limit value in the torque control method -
Set Value Descnptldn
1 i Speed imit becomes speed reféreneé set by the
-| setting of speed reference selection (b1-01). -

2 -Speed limit value becomes the set value of d5-04

d5-04 -Speed fimit Sets speed limit value in the torque control method.in the ratlo (%) for
- motor max r/min (E1-06) when d5-03 = 02 ) -
d5-05 Speed Iimit bias Sets bias value for speed limit input n the torque control mode In the
- ratlo (%) for motor max r/min (E1-06) B

d5-06 Speedhbrque control | Sets time when s'peedlto’rque control select command is input until the -|_Speed/torque control

select 1s executed by
multi-function input
function (set value
71).
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Function

Description

Torque
Control
Operation

* When A1-02 = 06 (flux control), torque 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 selectionto “torque reference” (H3-05 = 13)

[Block Diagram]
TORQUE
COMPENSATION
(TCMP) =2
TORQUE LIMIT
G-AXIS CURRENT
TORQUE . ] 0+ |/' REFERENCE
REFERENCE : >
(TREF) 1+TS
T=d5-02
SPEED LIMIT N| SFS - SPEED
(NLIM) =1 ] LIMITING
MOTOR SPEED —>]
- d5-05 —| creur

*1 At speed imit selection (d5-03) = 01, constant set value (d5-04) becomes the speed limit when the speed reference selected by speed
reference selection (b1-01) 1s d5-03 =02  To input the speed limit to terminal 14, set H3-09 to “IF” (Refer to the description of H3-08
to11)

“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 (Refer to the description of H3-08 to 11 )

[Sequence]
When torque reference> 0 and speed Iimit> 0 (winder sequence), the following sequence is performed
* When -1 X speed limit bias (d5-05) <motor speed < “speed limit +d5-05" torque control 1s performed with the set
torque reference .
*When motor speed > “speed limit +d5-05” , the speed limiting circuit outputs minus toque reference to prevent motor
speed from increasing.
*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 s,
“—1xd5-05” <motor speed < “speed imit +d5-05” . -
For the detailed relation of torque reference, speed limit and motor speed, refer to the table shown below

Winding Rewinding
R N T _
= @) | (=
Configuration LINE DIRECTION LINE DIRECTION
0 MOTOR MOTOR
Rotating Direction FWD run REV run FWD run REV run
Torque . ]
Reference + - - +
Reference (TREF)
Polarty Speed Limit + _ + —
(NLIM)
TORQUE TORQUE TORQUE TORQUE
TORJSE Que LIMIT  TORQUE umT  TORQUE LIMIT A
e
> NLIM
NLI'M H i > ﬂuLm
Generated Torque* i |o iSPEED \ 0 i  SPEED 0 SPEED
TREF ! b
> e\ e e
TORQUE ! H ) d5-05
LIMIT 'k ) ' QUE I&TSUE
d5-05 - d505 LT
7/
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Function Description
Note* The speed limit (NLIM) pofarity of generating torque is specified according to the speed limit input polarity
selected by d5-03 (speed limit selection and run command (FWD/REV).
eed Limit Input Polarity + _
Run Command
Forward run + -
Reverse run - - +
When A1-02 = 06 (flux control). Speed control 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]
Te:r:nal Constant No Factoryéettmg Set Value Description
8 H1-06 ) 8 71 Speed/torque control select
13 b1-01 1 1 -| Speed reference selection (terminals 13, 14)
d5-03 1 1 Speed limit selection (terminals 13, 14)
16 H3-05 1 ’ 13 Torque reference/speed imit
Speed / [Time Chart]
Torque ___CLOSED CLOSED
Control SPEED/TORQUE CONTROL QPEN OPEN
sW|tch|ng SELECT SIGNAL ———
(TERMINAL 8 INPUT) RUN -

STOP
RUN COMMAND I

CONTROL METHOD SPEED CONTROL __ ORQUE CONTRODKSPEED CONTROLXTORQUE CONTROL _ XSPEED CONTROL (DECEL TO STOP)

SPEED LIMIT
’ SPEED
SPEED REFERENCE RE|
TERMINAL 13 INPUT: £D ENC REFERENCE -
TORQUE LIMIT TORQUE LIMIT

TERMINAL 16 INPUT —1 TORQUE

REFERENCE TORQUE REFERENCE

> —>— > >
1
) @ ® @ ®

[Sequence]
@ When torque/speed control select command is “OPEN” , speed control is performed

Speed reference at speed control depends on speed reference selection (b1-01) setting. To change terminal 13 or
14 master speed reference to speed reference, set b1-01 to 01

+ Torque limit 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 during speed control, speed control 1s maintained and the smaller absolute value of
terminal 16 torque Iimit or constant set values (L7-01 to 04), is used as torque Iimit Then the motor decelerates to
a stop

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

- Speed limit under torque control uses terminal 13 or 14 master speed reference as frequency reference when
speed limit selection (d5-03) = 01 and as constant set value (d5-04) when d5-03 = 02, disregarding speed
reference selection (b1-01) setting

- During torque control, teminal 16 analog input value becomes torque reference

® By inputting a stop 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 torque limit/torque 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 Remaks
E1-01 Input voltage setting | Sets inverter input voltage in units of 1V The value for 400 V
class will be twice as
large as that for 200
V class
E1-02 Motor capacity Sets motor capacity. Motor constants are set automatically by this Referto Par 27.
selection constant setting
Do not change it unnecessarily after setting  Motor constants will be
initralized.
E1-03 Motor rated voltage | Sets motor rated voltage in units of 0 1 V
E1-04 Motor rated current Sets motor rated current in units of 0.01A for motor capacity of 7 5 kW
or less or in units of 0 1 A for 11 kW or more
E1-05 Number of motor Sets the number of motor poles 2, 4,6 or 8 poles can
poles be selected
E1-06 Motor max r/min Sets the motor maximum r/min in units of 1 (r/min) 100% reference of
speed
E1-07 Motor base r/min Sets the motor base r/min in units of 1 (r/min)
E1-08 Motor min. r/min Sets operable motor minimum r/min in units of 1 (r/min)
E1-09 Motor armature Sets resistance per motor phase in units of 0 001Q
resistance Set automatically by auto-tuning
Do not change unnecessarily after setting
E1-10 Motor d-axis Sets motor d-axis inductance in units of 0 01 mH
inductance Set automatically by auto-tuning
Do not change unnecessarly after setting
E1-11 Motor g-axis Sets g-axis inductance at motor rated load in units of 0.01 mH
inductance
E1-13 Induced voltage Sets wave height value of induced voltage per motor phase in units of
0 1 mV/(rad/s) [electrical angle]
Set automatically by auto-tuning
Do not change unnecessarily after setting
E1-14 Vanable Selects whether variable torque motor or constant torque motor is to be
torque/constant used
torque selection This constant matches the motor overload protective characteristics to
the motor overload resistance
E1-15 Motor mechanical Sets motor mechanical loss in units of 0 1% Motor rated output is
loss 100%
E1-16 Motor wiring Sets wiring resistance between the inverter and the motor according to
resistance percent of inverter rated voltage.
RfXIm
Rfeed%= "y, %100
V3
Rf: feeder resistance (Q)
Im Rated current (E1-04) (A)
Vd- Rated voltage (E1-03) (V)

Note. E constants cannot be initialized.
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F OPTION-RELATED CONSTANTS

Constant No Name _ Description Remaks
F1-01 PG constants 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 -
-| (PGO) detection Set Value Description
0 Deceleration to stop (deceleration time C1-02)
1 Coasting to stop
2 Emergency stop (deceleration time. C1-09)
3 Continuous operation (displayed only)
F1-03 Operation selection Sets the stopping method at overspeed detection
at overspeed (OS)
detection Set Value R Description
0 ) Deceleration to stop (d;eoelerationEtime C1-02)
i 1 Coasting to stop
2 ér_nérgency stop (deceleration tme C1-09)
3 Continuous operation (dfsplayed only)
F1-04 Operation selection Sets the stopping method at excessive speed deviation detected
at deviation (DEV) - -
detection Set Value Description
0 Deceleration to stop (deceleration tme 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 polanty « Motor FWD
detection 0 Phase A advanced in motor FWD rotation gﬁ:&?&%g‘k:::e
1: Phase A advanced in motor REV rotation (CCW) direction
viewed from the
load side




Constant No Name Description Remaks
F1-08 Overspeed (OS) Sets the motor overspeed detection level in the ratio (%) for E1-06 + Stopping method
detection level (motor max r/min). at overspeed
detection
depends on the
F1-09 Overspeed (OS) Sets the time from when overspeed I1s detected to when it Is regarded setting of F1-03.
detection delay time | as a fault
A fault signal 1s 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 =
(F1-08) “\ MOTOR SPEED
ABSOLUTE VALUE
]
F1-09
OVERSPE-ED “OPEN” “CLOSED”
(FAULT SIGNAL)
F1-10 Speed deviation Sets the excessive speed deviation detection level in the ratio (%) for + Stopping method
(DEV) detection level | E1-06 (motor max. r/min) at excessive
speed deviation
detection
- depends on the
setting of F1-04
F1-11 Speed deviation . Sets the time from when excessive speed deviation i1s detected to when | . This is not
(DEV) detection it 1s regarded as a fault. detected during
delay time accel/decel or
A fault signal 1s output to stop operation after deviation between speed torque control
reference and motor speed exceeds the set value of F1-10 and the
time set to F1-11 elapses.
SPEED
REFERENCE > F1-10
/
MOTOR SPEED
- F1-11 - -
EXCESSIVE SPEED _“OPEN" | l “cLosep” |_“OPEN"
DEVIATION -
(FAULT SIGNAL) }
F1-13 PG open-circuit Sets the ime from when PG open-circuit is detected to when it is + Stopping method
(PGO)_detectlon regarded as a fault. at detection of PG
delay time open-circuit

depends on F1-03
setting.




Constant No. Name Description Remaks
F2-01 Al-14B input function | Selects CH1 to 3 input functions when Al-14B (optional) 1s connected The function of multi-
selection function input
Set Function CH1 CH2 CH3 (option/inverter
- Value (TC1-TC4) | (TC2-TC4) | (TC3-TC4) reference selection)
- (set value 02)1s
3CH Substitute Substitute Substitute disabled
0 indwvidual | for terminals | for terminals | for terminals
input 1317 14-17 16-17
3CH Sum of CH1 to 3 input values is regarded
1 addition | a5 3 speed reference value
input
Sets b1-01 to 01 (speed reference from control circuit terminal) when
3CH indwvidual input 1s used
F3-01 DI-08, DI-16H2 Selects the setting mode of frequency reference input from DI-08 *: When 01-03 I1s set
speed reference (optional) or DI-16H2 (optional). to 2 or more, the
setting selection Sot BCD setting unit
V. 'e Speed Reference Setting Mode becomes the o1-
alue 03 setting unit
0 BCD 1% unit *
1 BCD 0.1%unit *
2 BCD 001%unt *
3to6 Not used
Binary
7 DI-08 255/100%
DI-16H2, 12-bit selection  4096/100%
DI-16H2, 16-bit selection. 30000/100%
AO-08, 12
F4-01 CH1 output tem Selects item to be output to AO-08 (optional) and AO-12 (optional) and
- selection sets output gain and output bias
Set the monitor number (U1-XX) to be output
F4-02 CH1 output gain For calculation of output level and output bias, convert the monitor item
output level into 30000/100%, and subtract the output bias set value
from the converted value and multiply it with output gain This
F4-03 CH1 output bias calculated value 1s output to AO-08 or AO-12 channel as 10 V/30000
The following diagram shows this calculation
F4-04 CH2 output tem 300001100% 3000010V
selection + /
[Fao1] >0 — Fa02 | { oa |—>+10v
F4-05 CH2 output gain (F4-04) = (F4-05)
[ F403 |(Face)
—32768 to 32767
F4-06 CH2 output bias (Constants in parentheses indicate channel 2)
DO-02C
F5-01 CH1 output Sets multi-function output items to be output to DO-02C (optional)
selection For the selecting method of output items, refer to H2-01 to H2-03
F5-02 CH2 output
selection
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Constant No. Name Description Remaks
F6-01 DO-08 The following table outlines items to be output from DO-08 (optional)
according to F6-01 setting
Output mode
selection Set Value Output Contents
Terminal No. Output Contents
TD5-TD11 | Overcurrent (SC, OC, GF)
TD6-TD11 | Overvoltage (OV)
TD7-TD11 | Inverter overload (OL2)
0 TD8-TD11 | Fuse blown (PUF)
TD9-TD11 | Overspeed (OS)
Inverter overheat (OH1) or motor
TD10-TD11 | 4veriord (OL1)
TD1-TD2 | During zero-speed detection
TD3-TD4 | During speed agree
Terminal No Output Contents
TD5-TD11 | bit0
TDE-TD11 | bitd Sign output (See the table
TO7-TD11 | bit2 | PEIOW)
TD8-TD11 | bit3
TD9-TD11 | During zero-speed detection
TD10-TD11 | During speed agree
TD1-TD2 | During run
TD3-TD4 | Minor fault
bt Output Contents bit Output Contents
3210 P 3210 P
External fault
0000 | No fault 1000 (EFxx)
1
Overcurrent Controller fault
0001 | sc.oc.ep) | 1907 | (cPuxx)
Overvoltage Motor overload
0010 ©V) 1010 ©L1)
Inverter overiord :
0011 (OL2) 1011 | Hunting (STO)
Inverter overheat Power loss
0100 | (oH, oH1) 100 | (uv1, uvz, uv3)
Speed deviation
(DEV), Z-phase
0101 | Overspeed (OS) | 1101 pulse error
(ZDEV)
Fuse blown PG open-circuit
0110 (PUF) 1110 (PGO)
Braking resistor
unit overheat
0111 | (RH), braking 1111 | Not used
transistor error
(RR)
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Constant Ne

e Description

Name R Remaks™
F9-01 Input level of -z | Sets the level to detect an external fault from a-transmissu;n option )
external fault from - - -
transmission option Set.Value Description
" "0 | Detected by NO contact
\ 1 Detected by NC contact
_ F9-02 1 “External fault from i Spectﬁes the detectcon timing of an external fault from a transmlsslon
_{ transmission option _| optlon .
. Set Value . - "Description
) o . ] --Alway-s -detected
) 1 Qetected during running
F9-03 Operation at external Sets the stoppmg method at external fault mput from a'transmission
T fault input from option i
transmission option .
_Set Value Description
i 0 - Ramp to stop
1 Coast to a stop
- T2e T E_meré;ency stop i
3 .| Continue operation
F9-04 Trace sampling-time | Sets the sampling cycle of the inverter trace function - Setting it to 0- -
of transmission executes trace at every scan (processing basic cycle of transmission
option option) Settmg it to N executes trace once at N scan. -
F9-05 Torque reference Selects whether torque reference (torque limit at.speed oontrol) from a
selectionof - transmission optlon 1s to be enabled or disabled )
transmission option
‘Set Value Descrlpuon .
Torque reference (limit) from transmission option
) 0 - | disabled Inverter torque reference (Ilmnt) )
enabled. - .
N ;| Torque reference (hmit) from transmission option
- 1 _| enabled Set control reference item No. 3 to the
- reference value.
F9-06 Opération selection | Sets the stopping method at BUS error detection from a transmission -| -
- at BUS error option B
) detection . z z -
- : | setvalue - Description .
) - -0 ~ .|-Ramp to stop ) i
1 -Cdest te astop - -
. i 2 Emergency stop -
— 3 =3 ‘Continue operation
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H CONTROL CIRCUIT TERMINAL-RELANTED CONSTANTS

Constant No

Name

Description

Multi-function input
terminal function

Selects the function of a signal input form control circuit termanals 3 to 8

ecti
selecton Set Value Function N \?gfg V';I::lt);r Re;eargezce
H1-01 Multi-function input ector
(terminal 3-11) 00 3-wire sequence FWD/REV run selection (o] (o) 60
. 01 LOCAL/REMOTE selection O O 60
H1-02 x:::;t:’:lc:ﬂ ;nput 02 Option/inverter selection e} o) 60
03 Multi-step speed reference 1 (o] (@) 48
H1-03 Multi-function input 04 Mult-step speed reference 2 o O 48
(terminal 5-11) 05 Multi-step speed reference 3 (@] (o] 48
H1-04 Multi-function input 06 Jog speed reference o o 48
{terminal 6-11) 07 Accel/decel time selection 1 (0] (o) 44
08 External baseblock/NO contact (@) (0] 60
H1-05 Multi-function input 09 External baseblock/NC contact [¢) ) 61
(terminal 7-11)
0A Accel/decel stop (0] (@] 61
H1-06 Multi-function input 0B Inverter overheat prediction (OH2) (@) O 61
(terminal 8-11) oc Multi-function analog input enable/disable (@] () 61
oD Not used - - -
OE Speed control integral reset (o] O 61
OF Not used - - -
10 UP command (@) o 62
1 DOWN command (o] (o] 62
12 FJOG command (FWD jog run) (@) (o] 63
13 RJOG command (REV jog run) (o] 0] 63
14 Fault reset O (o] 63
15 Emergency stop (@) (o] 44
16 Not used - - -
17 Not used ) - - -
18 ON-delay, OFF-delay timer input o] o] 41
19 PID control cancel (@) (o] 41
1A Accel/decel time selection 2 (@] (o] 4
1B Constant write-in prohibition (o] (o] 63
iC Not used - - -
1D Not used - - —
1E Analog speed reference sample/hold (o) (o] -
1F Terminal 13/14 selection (@) o 63
20 to 2F | External fault 0] (o] 64
30 PID control integral reset o O 64
60 Not used - - -
61 Not used - - -
62 Not used - - -
63 Not used - - -
64 Not used - - -
65 Not used - - -
66 Not used - - -
71 Speed/torque control selection x (@) 52
72 Not used - - -
77 Speed control proportional gain selection 0] o] 47
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Set Value

Description

00

- 3-wire sequence
When 00 1s 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-686885
(Typical Setting) STOP RUN

RUN COMMAND (RUN AT "CLOSED")

STOP COMMAND (STOP AT "OPEN")

FWD/REV RUN SELECTION

(FWD RUN AT "OPEN", REV RUN AT "CLOSED")

H1-03=00

The following shows the time chart

*CLOSED" *CLOSED”
*OPEN" “OPEN" OR "CLOSED" |
—>4 &—50 ms OR MORE *CLOSED" *CLOSED"

STOP “OPEN" : “OPEN" I

RUN’

“CLOSED" -
“OPEN’ (FWD RUN) (REV RUN)

FWD/REV

MOTOR SPEED  =————r?/

b
OPERATION sToP X FWD RUN REVRUN X sTop X

01

- LOCAL/REMOTE selection

Operation signal selection is effective only during stop
Open Runs according to the setting of b1-01 or b1-02 in the remote mode
Closed Runs by digital operato} speed 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 seiection

Selects whether operation is performed with option card reference or inverter reference Option/inverter selection Is
effective only during stop

Open: Runs by speed reference and run com}nand from inverter control circuit terminal or digital operator.

Closed. Runs by speed reference and run command from option card.

08

External baseblock

Baseblock operation 1s performed at “closed” External baseblock operation differs as described below, depending
on the run-command input status

When an external baseblock signal 1s 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 speed reference obtained before
baseblock

When a stop signal is input and an external baseblock signal 1s input while the inverter is decelerating, bb blinks on
the digttal operator and the inverter output 1s shut OFF to stop the operation

At open loop vector control, releasing bb durning coasting drives may cause OC (overcurrent) or OV (overvoltage).
In this case, do not release bb until the motor stops
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Set Vaiue

Description

09

» External baseblock

Baseblock is perfformed 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 accel/decel stop command is input, and the current motor speed is held. When a

stop command is input, the accel/decel stop status is released to stop operation The following shows the time
chart

FWD RUN

CLOSED

ACCEL/DECEL STOP
(HOLD) COMMAND

SPEED REFERENCE —>

<— MOTOR SPEED \

Note *  When d4-01 1s set to 1 and accel/decel stop command is input, by inputting a run command again after a
stop command is input, the held motor speed is stored unless the accel/decel stop command Is released.
Therefore, operation is performed at the stored motor speed

When the power supply is turned OFF in the status where the accel/decel stop command is input, the held
motor speed 1s still stored

When d4-01 1s set to 0, the held motor speed is not stored

oB

* Inverter overheat prediction (OH2)

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

oC

Multi-function analog input enable/disable

When this function is selected for multi-function terminal, the functions set to multi-function analog input have the
following limitation

Open. Multi-function analog input is not accepted.

Closed' Multi-function analog input 1s accepted

OE

- Speed control integral value reset
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

10,11

+ UP/DOWN commands

By inputting UP and DOWN signals, accel/decel can be performed for operation at an amed speed without changing
speed reference while a FWD(REV) run command is input

Set value = 10 UP signal
Set value = 11 DOWN signal

UP Command dlosed Open Open Closed

DOWN Command Open | Closed | Open | Closed

Status ‘Accel | Decel | HOLD | HoOLD

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

FWDRUN __| Closed

UP COMMAND

Closed

DOWN COMMAND

- UPPER LIMIT SPEED
(Note2)

LOWER LIMIT SPEED
(Note3)

MOTOR SPEED H
D1 U H D} H

=~
o
[ - J——
=
c

U1 D

weo UL LT L L

-.g_-----.
o

AGREE SIGNAL

U = UP (acceleration) status

D = DOWN (deceleration) status _

H = HOLD (constant speed) status -
U1 = During clamping at upper limit speed in UP status

D1 = During clamping at lower limit speed in DOWN status

Notes
1 Touse UP/DOWN commands, be sure to set 1 to b1-01 setting (speed reference selection)
Set value =1 UP/DOWN commands enabled
Setvalue # 1 UP/DOWN commands disabled
2 Upper imit speed
= motor max r/min (E1-06)x speed reference upper limit (d2-01)

3 Lower mit value I1s either speed reference over imit (d2-01) or master speed reference from control circuit terminal 13
or 14

4 When d4-01=01, even If the power supply is tumed OFF in the status where accel/decel stop (HOLD) command 1s
input, the held motor speed is stored

When d4-01=0, the held output frequency Is stored
5 If ajog speed reference Is input during run by UP/DOWN commands, the jog reference has pnionty
6 When UP and DOWN commands are set together, a setting error (OPE03) occurs
7 When multi-function input accel/decel stop (HOLD) command i1s set simultaneously, a setting error (OPE03) occurs
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Set Value

Description

12,13

FJOG command, RJOG command
FWD and REV run jog speed operations are enabled
Set value = 12 FJOG command closed. FWD run at Jog speed reference (d1-09)
Set value = 13 RJOG command closed. REV run at Jog speed reference (d1-09).
Notes
1 When FJOG command is input during run, FJOG command and RJOG command have priority.

2 When both FJOG command and RJOG command are closed more than 500 ms, inverter stops according to
the stopping method selection (b1-03)

3 FJOG command or RIOG command can be set independently.

14

* Fault reset B .

Closed* Resets a fauit

1B

Constant write-in prohibition
Open'  To write in constants is prohibited
Closed. To write in constants is permitted.

1E

Analog speed reference sample/hold

Analog input value 100 msec after setting to “closed” 1s to be the speed reference.

CLOSED CLOSED CLOSED

1
SAMPLE/HOLD _9:100 i
nsec

ANALOG INPUT

4 ~, 100 :
%Imsecﬁ 9"!“00$ £

|

. SPEED REFERENCE

Notes
1 Analog speed reference sample/hold 1s enabled only for analog inputs from terminals 13, 14, 16 or Al-14U, B-option

2 An error (OPE03) will occur if more than one of accel/decel stop (0A), UP/DOWN commands (10, 11) and analog speed
reference sample/hold (1E) are set simultaneously

1F

* Terminal 13/14 selection

Open  Terminal 13 1s regarded as the master speed reference

Closed Terminal 14 is regarded as the master speed reference

When “1F” (terminal 13/14 selection) i1s not set to mult-function input terminal function selection (H1-01 to H1-06)
and when of terminal 14 (H3-09) 1s “1F” (master speed reference), the master speed reference becomes the sum of
terminals 13 and 14.

When the set value of H3-09 i1s other than 1F and multi-function input terminal 13/14 selection (set value 1F) 1s set, a
setting error (OPE03) occurs




Set Value Description
20 + External fault
to Used to stop the inverter or send an alarm to external devices at fault of peripheral devices, etc
2F
Set Value :
(HEX input) Selection Mode
(Same date }
cannot be set ) Contact Mode Detection Mode Stopping Method
Decel to Coasting |Emergency |Continuous
2nd 3rd |NO contact| NC contact| Always Detected sto to stop stop operation
Digit Digit input Input detected | during run (major ’f)ault) (major (major (major
I fault) fault) fault)
0 O O O
1 (o) O O
2 O A (@) (O]
3 (o] A (o] (0]
- 4 O O ©]
5 0] O O]
6 0] A O (o)
7 o} A o O
2 |78 ¢} [¢] ¢}
9 o o (o)
A (o] A (@) (o]
B O A O ®)
c @) 0 @)
D O O O
E ®) O] 0]
F o} (0] (]
(Example) When “24" is set to HI-06 (terminals 8-11 function selection)
. An external fault occurs when it 1s closed between terminals 8 and 11 (NO contact)
- An external fault is always detected
« An external fault 1s regarded as a major fault and the motor coasts to stop
Note: Setting “closed” during stop causes a minor fault when the detection mode 1s set to “Detected duning run”
and the stopping method Is set to major fault (set value = 22, 23, 26, 27, 2A, 2B) (in the sections marked with
A).
30 * Integral reset

Reset at stop command input or during stop at PID control.




Constant No

Name

Description

Multi-function output
terminal function

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

selection Viﬁ:e Function \?ggg Vzltl:jt);r Reference
H2-01 Multi-function output ector
(terminal 9-10) 00 During run fo) o) 66
H2-02 | Muiti-function output 01 | Zero-speed S &6
(terminal 25-27) 02 Speed agree 1 (o] (0} 66
03 Desired speed agree 1 O (o] 66
H2-03 :\tlleurlrt:‘-lf:;c;lg.nz%u tput 04 Speed detection 1 o (o] 66
05 Speed detection 2 (o] O 66
06 Inverter operation ready (o] o] 66
07 During undervoltage detection (o) o 66
08 During baseblock (NO contact output) (o] 0] 66
09 Speed reference mode O (0] 66
0A Run command mode (o] o 66
0B Overtorque detection 1 (NO contact output) (o] (o) 66
oc Speed reference missing (o) (o] 67
oD Braking resistor fault (o} (o] 67
OE Fault (o] (o] 67
OF For transmission option - - 67
10 Minor fault (o] ®) 67
11 During fault reset (o] O 67
12 Timer output (@) 0] 67
13 Speed agree 2 (0} O 67
14 Desired speed agree 2 o o 67
15 Speed detection 3 (o] (o] 67
16 Speed detection 4 (@) (@) 67
17 Overtorque detection 1 (NC contact output) (0] (o) 68
18 Overtorque detection 2 (NO contact output) () (@) 68
19 Overtorque detection 2 (NC contact output) (o] (o] 68
1A Duning REV run (o} (o] 68
1B During baseblock 2 (NC contact output) (o} (o] 68
1C Not used - - -
1D Motoring retry X (@] 68
1E During retry (o] (o] 68
1F OL1 pre-alarm (o] 0] 68
20 OH pre-alarm (o] (o) 68
21to 2F | Not used - - -
30 During torque Iimit O (o] 68
31 During speed limit X (@) 68
32 Not used - - -
33 Not used - - -
37 During run 2 (o} (o] 68

34 to 3F | Not used - -
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Set Value Desdription
00 * During run . B
Closed when the inverter outputs voltage or when run command is input
01 + During zero-speed
Closed when the motor speed is less than the zero-speed level (b2-01) in flux vector control
MOTOR SPEED —\
Y=g 77~~ZERO SPEED LEVEL (62-01) N
CLOSED
DURING ZERO-SPEED -
02 + Speed agree 1
Closed when output speed is -7 .
Speed reference — L4-02 < SFSoutput < Speed reference + L4-02
03 - Desired speed agree 1
’ - Closed when the set value =02 (speed agree status) and motor speed is within the detection range shown below
L4-01 — L4-02 < SFS output (without a sign) < L4-01 + L4-02
04 - Speed detection1 .
Closed when output frequency is less than the detection level shown below.
SFS output (without a sign) < L4-01 + L4-02 ~
05 - Speed detection 2‘ )
Closed when motor speed is less than the detection level shown below
SFS output (without a sign) = L4-01
06 * Inverter operation ready
Closed when inverter operation is ready
07 * Dunng undervoltage detection
Closed when the main circurt or control circuit power supply 1s reduced or main circuit MC 1s turned OFF.
08 » Dunng baseblock
Closed during inverter output baseblock (NO contact output)
09 + Speed reference mode
Open during run with speed reference given by control circutt terminal or option.
Closed during run with speed reference from the digital operator
0A~ « ‘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
0B + Overtorque detection 1

Closed while overtorque detection 1 is being detected (Refer to L6-01 to 03)
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Set Value Description
oc + During speed reference is missing
Closed when speed reference is missing.
(Example) ‘ A
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 1s reduced to 10% or less of the reference obtained 0 4 second before,
operation continues at 80% of the master speed reference obtained 0 4 second before. At this time, during speed
reference missing signal is closed.
FWD RUN COMMAND ———
-\\ 80%
MASTER SPEED REFERENCE \ f 10%
<>
0 4sed 0 4sec!
/ N N 80% SPEED
MOTOR SPEED =—i
CLOSED
DURING SPEED
REFERENCE MISSING
0D + Braking resistor fault -
Closed during braking resistor overheating or a braking transistor fault
OE * Fault -
Closed during a fault excluding CPF00 and CPFO01.
OF * For transmission option
Reserved for transmission option. Do not use unnecessarily
10 * Minor fault
Closed while an alarm s displayed .
11 * During fault reset
Closed while fault is being reset
12 * Timer output
Closed while a timer input is being output
13 + Speed agree 2
Closed when motor speed I1s within the detection range shown below.
Speed reference—L4-04 < SFS output < speed reference + L4-04
Same as speed agree 1 (set value = 02) except that the detection width is L4-04. B
14 + Desired speed agree 2 )
Closed when the set value is 13 (speed agree status) and it 1s within detection range shown below.
L4-03—L4-04 < SFS output (with a sign) = L4-03 + L4-04
15 - Speed detection 3
Closed when motor speed is less than the detection level shown below.
SFS output (with a sign) < L4-03
16 + Speed detection 4

Closed when motor speed is less than the detection level shown below.
SFS output (with a sign) = L4-03
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Set Value

Description

17

Overtorque detection 1

Open while overtorque detection 1 i1s being detected (NC contact output)
(Refer to L6-01to 03 )

18

Overtorque detection 2

Closed while overtorque detection 2 is being detected (NO contact output).
(Refer to L6-04 to 06 )

- -

19

Overtorque detection 2

Open while overtorque detection 2 is being detected (NC contact output).
(Refer to L6-04 to 06 )

1A

» During REV run

Closed during REV run

1B

During baseblock
Open duning inverter output baseblock (NC contact output)

1D

Motoring retry

Closed In the regenerating mode in flux vector control.

1E

During retry
Closed during retry operation at fault retry  Valid only at A1-02 = 06 (flux vector control).

1F

+ OL1 pre-alam

Closed when electronic thermal overload relay integrated value becomes 90% of the fault detection level
(Refer to 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 hmit
Closed during torque limit -

31

During speed limit
Closed when either of the following constants limits the speed reference

* (1) Speed reference upper imit (d2-01)

(2) Speed reference lower limit [d2-02, multi-function analog input (set value = 09)]
(3) Motor min, r/min (E1-08)

37

Duning run 2

Closed, except during baseblock (bb), or iniial magnetic-pole lead-in, on; during initial status estimation
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Constant No. Name Description Remaks
H3-01 Signal level selection * Resolution
(terminal 13) Set Value Description
[11-bit + sign input]
0 0to 10 V input SPEED
REFERENCE
1 —10 to +10 Vinput H3-02
H3-02 Gain (terminal 13) Sets the speed reference when speed reference voltage 1s 10 V. Ha03 L INPUT
H3-03 Bias (terminal 13) Sets the speed reference when speed reference voltage 1s 0 V 0V 10VVOLTAGE
H3-04 Signal level selection * Resol
(tegrmmal 16) Set Value Description esolution
[11-bit + sign input]
H3-05 Multi-function analog 0 0to 10V input

input (terminal 16)

1

—10 to +10 V input

Set terminal 16 to multi-function analog reference

The following table shows the set values

Vileute Function \%)Egr v';t’t’ér Input Level Remarks
00 Auxiliary speed reference (@) O |£100%/ +=10V]|100% Motor max r/min (E1-06)
01 FGAIN o} O 100%/10V
02 FBIAS (o] O {+100%/ =10V]|100%. Motor max r/min (E1-06)
04 Not used - - 100%/ 10V
05 Not used - - 100%/1V
06 Not used - - 100%/10V
07 Overtorque detection level (o] (@) 100% /10V |100% Motor rated torque
08 Not used - - 100%/ 10V
09 Speed reference lower limit level (@] O 100%/10V ]100% Motor max r/min (E1-06)
0A | Jump speed (0] o] 100%/10V |100% Motor max r/min (E1-06)
0B PID feedback (0] O |£100%/ £10V|100%: Motor max. r/min (E1-06)
0C to OF| Not used - - _—
10 FWD side torque imit (o} O | 100%/ 10V |100%' Motor rated torque
11 REV side torque hmit (o] O 100% / =10V |100% Motor rated torque
12 Regeneration side torque limit O O 100% / =10V |100% Motor rated torque
13 Torque reference (at torque control) x O |£100%/ £10V]|100% Motor rated torque
Torque limit (at speed control) '
14 Torque compensation (bias) x O |%100%/ +10V|100%: Motor rated torque
15 FWD/REYV side torque fimit O +100%/10V |100% Motor rated torque
1610 1F| Not used e - prfiliag] (?1 -:);) o used |
[ Description of torque imits ] +TORQUE
A
FWD SIDE TORQUE LIMIT
REGENERATION SIDE
TORQUE LIMIT
-f 5 >«
REGENERATION SIDE TORQUE LIMIT
REV SIDE TORQUE LIMIT
- TORQUE
Note f;:ro %que hmit, smaller value between constants (L7-01 to 04) and analog reference has the
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Constant No Name N - . Description Remaks

« Auxihiary speed reference = A product of FGAIN (set value = 01)

(set value = 00) and F-gain setting (H3-01)
-+ FBIAS (set value = 02) * Overtorque detection level (set value = 07)
R - PID feedback . * Speed reference lower Iimit (set value = 09)
) (set value = 0B) = Jump speed (set value = 0A) -
(100% = fmax)
100% |= 100%
-1V . —10V
0 0V 0 0V
) —100%
. + Torque reference _ * Torque Imit ~~ « Torque hmit (set value = 15)
- (set value = 13) (set value = 10, 11, 12) 100%
+ Torque compensation
(set value = 14)
100% .. 0
100%
10V
-0V )
0 10V ~Tov 0 10V —100%
—100%
H3-06 Gain (teminal 16) | Sets the input gain (Ievél) when terminal 16 1s 10 V )
H3-07 Bias (terminal 16) Sets the input bias (level) when terminal 161s 0 V
H3-08 Signal level selection - * Resolution
Set Value Description
(terminal 14) - [10-bit input]
0 0 to-10 V input .
} 1 —10 to +10 V inputt
- 2 -| 4to 20 mA input

- Note. To change the analog reference level from current input (4 to 20
mA\) to voltage input (0 to 10 V,etc ), it is necessary to cut a
Jumper-wire (J1) on the control board

" H3-09 _ | Mult-function analog | Inputs the sei v;Iue of multi-function analog referer;ce
input (terminal 14) (Refer to H3-05)

However, Set values “00” and “1F" have funct]ons different from those
of H3-05 as described below )

00 Not used
. - 1F_ Master speed reference -

When “1F” (terminal 13/14 selection) 1s not set to multi-function input
terminal function selection (H1-01 to H1-06) and when terminal 14
(H3-09) 1s set to “1F” (master speed reference), master speed
reference I1s the sum of terminals 13 and 14

When any value other than “1F” (master speed reference) is set to
terminal 14 (H3-09) and when-“1F” (terminal 13/14 selection) 1s set to
muiti-function input terminal function selection (H1-01 to H1-06), setting
error (OPE 03) occurs
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Constant No. Name Description Remaks
H3-10 Gain (terminal 14) Sets the input gain (level) when terminal 14 is 20 mA (10 V). LEVEL(%)
H3-11 Bias (terminal 14) Sets the input bias (level) when terminal 14is 4 mA oVv). H3-10 /v NPUT
Note* When master speed reference is the sum of terminals 13 and 14 - VOLTAGE/
(when H3-09 is set to™IF” and H1-01 to 06 Is not set to “IF” ),H3- |H311 1o CURRENT
10[Gain (terminal 14)] and H3-11 [Bias (terminal 14)] become @va)  (2oma)
invalid In this case,H3-02 and H3-03 set gain and bias for the
master speed referense that is the sum of terminals 13 and 14
H3-12 Analog input filter Sets terminals 13, 14 and 16 to primary delay filter time constant
time constant -
H4-01 Monitor selection Selects item to be output to terminals 21-22 and 23-22 (multi-function * Resolution
(terminal 21-22) analog monitor) function selection and sets output gain and output bias. L
[9-bit + sign output]
H4-02 Gain (terminal 21-22) | For output item, set the monitor number (U1-XX) to be output )
H4-03 Bias (terminal 21-22) | For calculation of output level and output bias, convert the monitor item
output level into 30000/100%, and subtract the output bias set value | Setvalue Ois a
from the converted value and muitiply it by output gain. This calculated | Special function for
value is output to multi-function analog monitor channel as 10 V/30000. ga":gzlss;‘;g gptlon
. 0 not sef
The following diagram shows this calculation
H4-04 Monitor selection * Resolution
(terminal 23-22) .
m a0t | DIA +11V [S-bit + sign output]
(H4-04) (H4-05)
H4-05 Gain (terminal 23-22 Setvalue Ois a
( ‘ (H4-06) special function for
H4-06 Bias (terminal 23-22) 32768 to 32767 transmission option.
Do not set to 0.
(Constants in parentheses indicate terminals 23-22 )
H4-07 Analog output signal .
level selection Set Value Description
0 0to 10 V input
1 —10to +10 V inputt
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L PROTECTION-RELATED CONSTANTS

Constant No Name Description - Remaks
L1-01 Motor protection Selects whether motor overload protection is provided at electronic
selection
Set Value | Description
0 Disabled
1 Enabled

If the inverter power supply is turned OFF, the assumed value of the
motor temperature 1s cleared to 0 Therefore, in some applications
where the inverter power supply I1s turned OFF, protection may not be

effective
L1-02 Motor protection time | Sets the electronic thermal overload relay protection time when 150%
constant of overload 1s 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

’ OPERATING -
- TIME
(SEC)
420 \
180
\ &— COLD START
60

24

«<— HOT START

g
1]
v

|
100 150 200
MOTOR CURRENT (%) E2-04 BECOMES 100%

0

L2-01 Momentary power Selects whether the inverter stops at momentary power loss detection
loss detection or operation restarts after recovery if momentary power loss occurs

Set Value Description

Operation does not restart after recovery

When PN voltage reaches the undervoltage detection
leve!l (L2-05), a fault occurs immediately resulting in
basebloock

Operation restarts after recovery.

@ Operation restarts it PN voltage is held by
regenerative energy using L2-03 and the power

1 supply is recovered within the L2-05 set time.

@ Operation restarts if the power supply is
recovered within the L2-02 set time even after

clapse of the C2-05 set time.
1L2-02 Momentary power Sets the allowable value of power supply recovery time when restart of | Valid only at L2-
loss ride time operation after recovery of the power supply (L2-01=1) 1s selected fora | 01=1

process at momentary power loss occurrence
Setting unit 0 1sec
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Constant No. Name Description Remaks
L2-03 Deceleration time at | Sets deceleration time at momentary power loss occurrence Valid only at L2-
momentary power Deceleration time is set in order that motor regenerative energy 01=01.
loss followed by deceleration is returned to the DC bus bar to maintain the
controller power supply and control Reduction of deceleration time
can maintain the controller power supply longer.
Contents C2-03 Adjustment
Overvoltage (OV) display Increase by 5 seconds
Momentary power loss (UV) display | Decrease by 5 seconds
L2-05 Undervoltage Sets inverter main circuit DC bus bar voltage value to detect
detection level undervoltage
To set this value less than the standard set value (200V class
190 VDC, 400 V classs 380 VDC), it may be necessary to insert at the
input side
L3-01 Overvoltage Sets a function to prevent the inverter DC bus bar from overvoltage.
prevention function
selection Set Value Description
Disabled
Inverter does not maintan DC bus bar voltage
0 When overvoltage (OV) is detected, the inverter
outputs a fault contact and stops
Enabled.
Regenerative side torque limit is decreased
automatically to prevent overvoltage (OV), monitoring
1 DC bus bar voltage status  For automatic adjustment
of deceleration rate, the deceleration time may be
longer than the set value
Set the value to 0 when decelerating using braking unit/braking resistor
unit,
L4-01 Speed detection This constant is used to detect speed agree, etc  Motor speed to be Refer to page 74
level detected is set.
This detection i1s performed both for FWD and REV run.
L4-02 Speed detection Set detection width at L4-01 frequency detection Refer to page 74.
width
L4-03 Speed detection This constant i1s used to detect speed agree, etc. Motor speed to be Refer to page 74.
level (+/—) detected is set.
This detection is enabled either for FWD or REV run  (Motor speed
polarity i1s provided at detection )
L4-04 Speed detection Sets detection width at L4-03 speed agree detection Refer to page 74
width (+/—)
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DESCRIPTION OF SPREED DETECTION ON OPERATION

(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=03)

Related L4-01 (Speed Detection Level) L4-03 (Speed Detection Level)
Constants L4-02 (Speed Detection Width) L4-04 (Speed Detection Width)
Speed Agree 1 Speed Agree 2
[ SPEEb S,
§§EERENCE—>.:::--- ":4': L4-02 REFERENCE —~ 22213 "&LW
AT - N
Speed Agree MOTOR SPEED MOTOR SPEED
(SPEED \ / y (SPEED ] \ / U
DETECTION | 1 =777 |\ i U ¥ DETECTION TN ITI404
SIGNAL) T SIGNAL) |
OPEN OPEN
SPEED . SPEED ‘
AGREE 1 CLOSED AGREE 2 CLOSED
(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=02) (MULTI-FUNCTION CONTACT OUTPUT SET VALUE=13)
Desired Speed Agree 1 Desired Speed Agree 2
/. \lJ - - / 2\
L4-01—> X-Y-L402 - 14-03—> z Y- -La04
Desired Speed | motorspeeD /' \1-
Agree (SPEED- - - 1\ 71 MOTOR SPEED
DETECTION L401} > NI, 0p | (SPEED
SIGNAL) /I\ DETECTION
SIGNAL)
’ CLOSELD
OPEN OPEN
SPEED ; SPEED
AGREE 1 CLOSED AGREE 2

(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=14)

Speed Detection

Speed Detection 1

Speed Detection 3

L4-01—>- L4-02
MOTORSPEED _ /

(SPEED
DETECTION
SIGNAL) /I\

SPEED
DETECTION 1 PEN

CLOSED
(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=04)

_\

L4-03—>272 \::i:: L4-04
MOTOR SPEED
(SPEED
DETECTION
SIGNAL)
SPEED
DETECTION 3 OPEN| CLOSED

(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=15)

Speed Detection 2

Speed Detection 4

L401 —> \ L4-02
MOTOR SPEED N
(SPEED "N
DETECTION i1 > L4-02
SIGNAL) - /[\
SPEED CLOSED QFEN
DETECTION 2

(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=05)

L4-03 —>==-=A-=oN\ -.\|/.-L4—04
MOTOR SPEED \}
(SPEED
DETECTION
SIGNAL)
SPEED CLOSED 2=
DETECTION 4

(MULTI-FUNCTION CONTACT OUTPUT SET VALUE=16)

74



Constant No Name Description Remaks
L4-05 Operation when Selects when speed reference from the control circuit terminal is
speed reference I1s quickly reduced.
missing
Set Value . Contents
0 Normal operation (Following variation of reference)
When speed reference from control circuit
1 terminal 1s reduced by 90% within 400 ms, op-
eration continues at 80% of speed reference
obtained before reduction.
L5-01 Number of auto Fault retry is function to reset the fault in the inverter and restart
restart attempts automatically to continue operation if a fault occurs

This constant sets the number of fault retry times.
By setting 0, fault retry operation 1s not performed

LFauIt retry operation I

@® When a fault 1s detected, the inverter output is shut OFF resulting in
baseblock The digital operator displays the fault while the inverter
output is shut OFF

@ The fault 1s reset automatically to continue opration

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

FAULT DETECTION WHEN L5-02=1 FAULT
/ CONTACT OUTPUT IS
FAULT CONTACT ACTIVATED
OUTPUT

SPEED TTTTTTTe--- M
MOTOR ROTATING'SPEED

®""e

LCIearlng the number of retry times —I

The number of retry times is cleared to 0 in the following 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 1s shut OFF and the control power supply has
dissipated, and then the power supply is turned ON again.

Fault retry is disabled for the following faults.

uv3 (MC answer fault)

SC (Load short-circuit)

OH (Heatsink overheat)

EF (Run command fault)

oS (Over speed)

DEV (Excessive speed deviation)

ZDEV  (Z-phase error) —_—
PGO (PG disconnection)

OPR (Constant setting error)

CE (Transmission error)

EF3 to 8 (External fault)

STO (Hunting prevention)

ERR (EEPROM write-in error)

uv1 (Main circuit under voltage) * Only when L2-01=00
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Constant No Name Description Remaks
L5-02 Auto restart Sets whether a fault contact output is activated during fault retry.
operation selection
Set Value Description
0 ‘A fault contact output is not activated during fault
retry.
1 A fault contact output 1s activated during fault retry
L6-01 Torque detection Sets a function to detect overtorque. .
selection 1 Overtorque Is detected using the inverter internal torque reference
Set Value Description
) 0 Overtorque detection disabled (factory setting)
Overtorque detection enabled
1 Overtorque detection is performed only during speed
agree and “OL3" s displayed, blinking, to continue
operation after detection
Overtorque detection enabled .
2 Overtorque detection is performed during run and
“OL3” is displayed, blinking, to continue operation
after detection
Overtorque detection enabled
_ Overtorque detection 1s performed only during speed
3 agree “OL3” s displayed, lighting at overtorque
detection, and a fault contact 1s output to shut OFF
inverter output
Overtorque detection enabled
Overtorque detection 1s performed during run
4 “OL3" is displayed, lighting at overtorque detection,
and a fault contact output is activated to shut OFF
inverter output.
L6-02 Torque detection Sets the overtorque detection level. Motor rated torque becomes
level 1 100% .
L6-03 Torque detection Overtorque Is detected if the tme when motor current or torque
time 1 exceeds the value set to L6-02 is longer than the time set by this
constant Digital operator displays “OL3” .
L6-04 Torque detection The functions are the same as those described for constants L6-01 to
selection 2 L6-03 Used when two types of overtorque detection are output to
L6-05 Torque detection multi-function outputs Digital operator displays “OL4" .
level 2
L6-06 Torque detection
. time 2
L7-01 Forward torque imit | Sets motoning side torque limit value during FWD run
Torque limit value decreases automatically in reverse proportion to
speed in a constant output area [base r/min (E1-07) or more].
L7-02 Reverse torque imit | Sets motoring side torque limit value during REV run
Torque mit value decreases automatically in reverse proportion to
speed In a constant output area [base r/min (E1-07) or more]
L7-03 Forward Sets regenerating side torque imit value during FWD run
regenerative torque | Torque lmit value decreases automatically in reverse proportion to
limit speed 1n a constant output area [base r/min (E1-07) or more]
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Constant No.

Name

Description

Remaks

L7-04

Reverse
regenerative torque
limit

Sets regenerating side torque limit value during REV run.
Torque Imit value decreases automatically in reverse prorortion to
speed in a constant output area [base r/min (E1-07) or more].

TORQUE REFERENCE

PLUS  FWD RUN MOTORING SIDE
REV RUN TORQUE LIMIT

REGENERATING SIDE (L7-01)

TORQUE LIMIT
(L7-04)

o MOTOR
MINUS 0 PLUS  ROTATION

FWD RUN REGENERATING
SIDE TORQUE LIMIT
REV RUN MOTORING SIDE (L7-03)
TORQUE LIMIT
(L7-02) MINUS

TORQUE LIMIT VALUE
TORQUE LIMIT SET

/ VALUE

0  BASE [/mn) SPEED

L8-01

Protect selection for
internal DB resistor

When a braking resistor that can be built in the inverter is used,
overheat protection is enabled by using this function. (Overheat i1s
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

L8-03

Operation selection
after OH pre-alarm

Selects the operation mode when the inverter detects heatsink
overheat prediction.

Set Value Description

Deceleration to stop at either C1-02, 04, 06, or 08,
0 set value whichever is selected at detection of
overheat prediction

1 Inverter output OFF (Coasting to stop)

2 Deceleration to stop at value set to C1-09 (Quick
deceleration to stop)

3 Continuous operation (Displayed only)
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"Constant No

Name

Description

Remaks

L8-05

Input open-phase

protection selection

if power supply open-phase, excessive power supply voltage |.

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 ripple detection enabled

L8-07

Output open-phase

protection selection _

A function to detect inverter output open-phase

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

L8-10

Ground fault
protection selection

A function to detect grounding fault

Set Value Description

0 Ground fault protection disabled

1 Ground fault protection enabled

L9-01

Step-out protection
selection

A function to select operation when step-out is detected at open loop
vector control

Set Value | Description
0 Step-out protection disabled
1 Step-out protéction enabled
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o DIGITAL OPREATOR-RELATED CONSTANTS

Constant No

Name

Description

Remaks

01-01

Monitor selection

Four items can be monitored in drive mode This constant can select an
item to be monitored instead of output voltage. Set 01-01 to 0O n
monitor constant U1-000]

01-02

Monitor selection
after power up

Set an item to be monitored immediately after the power supply is

turned ON. Digital operator displays the item set by this constant after
the power supply is turned ON

Set Value Description

1 Displays speed reference”

Displays motor speed

2
3 Displays output current
4

Displays a monitor item selected by 01-01

01-03

Speed units of
reference setting and
monitor

Units for speed related reference or monitor can be selected as shown
below.

Set Value Description

1 Unit 001%
Speed reference indicated as PO 00O

2t0 39 * Unit r/min

* r/min = 120 x speed reference (Hz)/ (E1-05)
» Speed reference indicated as nJO1CI01.

40 to 3999 | Decimal point position set with 5th digit value of o1-
03. -

5th digit value = 0. Displayed as v OO0

5th digit value = 1 Displayed as vO1OO1 O

5th digit value = 2: Displayed as v OO0

5th digit value = 3 Displayed as vl OOC1

01-03 1st to 4th digits determine the set value of
100% speed.

(Example 1)

Assuming that 100% speed 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

1200
"(Example 2)

Assuming that 100% speed set value Is 65 00, set
01-03 = 26500

When 01-03 = 26500 is set, 60% speed Is displayed
as 39 00

02-01

LOCAL/REMOTE
key enable/disable

Sets digital operator LOCAL/REMOTE key enabled/disabled.

Set Value Description

0 Digital operator REMOTE/LOCAL key disabled

1 Digital operator REMOTE/LOCAL key enabled.
Priorty of speed reference and run command is

alternated with priority set by digital operator and b1-
01/02.
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Constant No. Name Description Remaks
02-02 STOP key during Sets digital operator STOP key enabled/disabled in operétlon mode
control circuit
terminal operation Set Value Descnption
Digital operator STOP key disabled }
0 Digital operator STOP key is disabled during run by
run command other than that given from the digital
operator
Digital operator STOP key enabled
1 Digital operator STOP key 1s enabled even dunng run
by run command other than that given from the digital
operator.
When the set value is “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 inial | Constants set by user can be stored in the inverter as user intial
value values
Set Value Description
User constant initial value setting
Each constant obtained when 02-03 = 1 is set, Is
stored as a constant inial value. Even if each
0 constant setting 1s changed after setting this
constant, it can be returned to the user constant initial
value by setting A1-03 = 1110 (initiahzation to user
nitial value)
Clea}lng user constant initial value
1 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 resetsto “0”
02-04 kVA selection Sets inverter capacity. By this constant setting, control constants + Referto Par 2 6 of
peculiar to the inverter can be set automatically. this manual.
» Do not change it
unnecessarily
Not initialized
(A1-03 setting)
02-05 Speed reference Whether ENTER key operation is needed can be set when speed
setting method reference Is set by digital operator
selection
Set Value Description
Digital operator ENTER key needed
0 To set speed reference by digital operator, the
inverter accepts speed reference at the time when
the digital operator ENTER key Is depressed
Digital operator ENTER key not needed .
1 Inverter accepts speed reference displayed on the
digital operator speed reference without ENTER key
} operation
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Constant No

Name

Description

Remaks

02-06 Operation selection When running by digital operator, inverter operation selection at
when digital operator | communication fault occurrence between the digital operator and the
1s disconnected inverter (cable disconnection, removal of digital operator, etc ) is set

Set Value Description
0 Operation continues
1 Coasting to a stop and an error message “OPR” is
indicated on a digital operator.

02-07 Cumulative Sets an initial value of cumulative operation time Accumulation of
operation time operation time starts from this set value
setting The operator display returns to “0" for 02-07 set value after setting.

02-08 Cumulative Defines the operation time.
operation time
selection - Set Value Description

0 All time while the inverter power supply is turned ON

Is accumulated as operation time.

Only the time while the inverter is running 1s
accumulated as operation time.
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T AUTO-TUNING CONSTANTS

selection

Set Value

Description

0

Executes all auto-tuning items.

1

Executes only PG ongin pulse adjustment

Constant No Name Description Remaks
T1-02 Auto-tuning mode Sets the auto-tuning mode Pressing the [RUN] key of the digital | For auto-tuning, refer
operator in the drive mode after setting “2” executes auto-tuning. to APPENDIX 5 of
the instruction
Set Value Description manual
0 Normal operation mode
2 Auto-tuning mode
Returns to “0” automatically after completion of auto-tuning
T1-03 Auto-tuning item Selects auto-tuning tems in the flux vector control mode
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