| YASKAWA

VARISPEED-676H5
DESCRIPTIVE MANUAL FOR CONSTANTS

INVERTER FOR SYSTEM DRIVES (VS-676H5)

200V CLASS 0.4 to 75kW (1.0 to 100kVA)
400V CLASS 0.4 to 300kW (1.0 to 400kVA)

Upon receipt of the product and prior to initial operation, read these
instructions thoroughly, and retain for future reference.

REFERENCE
VARISPEED-676H5 INSTRUCTION MANUAL (TOEZ-S676-7)
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1. CONTROL METHOD SELECTION.-

1 1 INTRODUCI'ION

1.

The VS-676HS is provnded with five control methods operi loop vector, flux vector, V/f control with PG feedback, V/f

control, and EMS control. The control method can be selected easily by’using the operator accordmg to the users'

applications.-

-

“

N

The method is set to open loop vector prior to shlpment Set the control method and motor-relatcd constams accordmg to

the followmg procedures before using the VS-676H5

/ Seftmg pmédu}e for

) Control method |
- . - . | selection (A1-02=0)

Control }n:ethod -
| selection (A1-02=2) .
-| PG constant (F1-01)

settmg

) (;Jo_pt;ol method
_ | selection (A1-02=2)

i
1
i
.

-~ %

Set the following constants -
Input voltage (E1-01)
Motor selection (E1-02)
V/f pattern constants (E1-03 to 10). -
Motor rated current (E2-01)

. Control method - _ ) i
|
T — EMS control
Control method =
Vector comrol ) - i
YES L

Control method ™

setting

| selection (A1-02=2)
PG constant (F1-01)

" Perform Euto'-tunfng -

" | Control method
selection (A1-02=4)

|
: of motor_constants N o
- T
:I -
I .
T ’ . : e o
! Set the following constants
| - | - Input voltage (E1-01)
i - : Motor rated currérit (E2-01)
| ; : 5
| pie |
—_—
( End




1.2 FEATURES OF FIVE CONTROL METHODS

Control Method V/f Control V/f with PG Feedback| Open Loop Vector Flux Vector EMS Control
Basic control Voltage/frequency Voltage/frequency |Current vector control| | Current vector Current/frequency
control (open loop) | control with speed without PG " control control .
compensation . - ; T I
Speed detector . Not needed - Needed Not needed Needed " Not needed -
) - (pulse generator) . - (pulse generator) S
Speed detection Not needed PG-A2/H Not needed PG-B2/H Not needed
option . (SP-A2/H for
- . - - _synchronous control)
Speed control 1:40 .1:40 1:100 1.1000 _
range ’
Starting torque 150%/3Hz 150%/3Hz 150%/1Hz 150%/0Or/min —
Speed control _ *+2t0 3% +0.03% +0.2% +0.01% —
accuracy - . .
Torque limit Not possible Not possible Possible Possible —
. Torque control Not possible Not possible Not possible Possible —
| Application Multiple motor drives [Application where, |General-purpose Simplified servo Magnetic agitator
Replacement of pulse generator is. varable speed _{drives - -
existing motors whose |provided to machine’ [applications which do [High-accuracy speed--
motor constants are  |side not require high- control

not known

Application requiring
constant accuracy or

accuracy or high-
response.

constant speed

Torque control




1.3 AUTO-TUNING

Notes_: - . . - -

-

. (1) Since the motor starts running automatically during auto-tuning, disconnect the motor from the machine-

so that starting the motor does not create hazardous conditions.
(2) In the auto-tuning mode, signals-input to the control circuit terminals are all disregarﬂed.

(3) Atthe start of tuning, input the RUN command only after making sure that the motor has been stopped.

1.3.1 Operation Procedure - -
(1) Confirm the safety: -
.Confirm the following:

O The motor is disconnected from the machine.
[ The lock key is removed from the motor shaft. - - -
O There are no persons or objects near the motor shaft

I:I The brake has been released (for the motor with the brakmg umt)

El Inspection and setting have been made according to the instruction manual.

(2) Tumn the power to the inverter ON.

Confirm the following:

[0 There are no abnormalities.

[ Rotation direction of the PG (for the inverter with the PG).

(3) Select the program mode.

Select the program mode by the [DRIVE/PRGM] key. When the program mode is selected, the
‘DRIVE LED is turned off. i




(4) Input the values 1ndicated on the nameplate or motor constants.

B Auto-tuning by inputting the values indicated on the nameplate

Input the nameplate values to the T2 constants.

Colr\\litant Input Data’ Setting Range Description
T2-01 Motor base voltage 00to2550V Input the value indicated on the nameplate
Input the value indicated on the nameplate
T2-02 | Motor rated current 0001020000 A | Input the base side value
75 kW or smaller types 001 A units
T2-03 Motor base frequency | 000 to 400 00 Hz | Input the value indicated on the nameplate
T2-04 | Motor base speed 0 to 24000 r/min | Input the value indicated on the nameplate
T2-05 Number of poles 2t048 Input the value indicated on the nameplate
Input the number corresponding to the value indicated
on the nameplate
Insulation class A (100°C) 0
T2-06 Motor insulation class Oto4 E (120°C) 1
B (130°C) 2
F (155°C) 3
H (180°C) 4
T2-07 PG constants 0 to 10000

8 Auto-tuning by inputting the motor constants to the E constants

Input the data directly to the E constants.

(5) Input the motor selection and tuning mode selection.

Input the data to the T1 constants

Constant
No.

Input Data

Setting Range

Descriptiori

T1-01

Motor selection

172

No 1 motor
No 2 motor

T1-02

Tuning mode

Oto4

Normal operation mode

Tumng by 1nputting nameplate value

(digutal operator)

2. Tunming by inputting motor constants
(digital operator)

3 Tuning by inputting nameplate value
(master controller)

4' Tuning by iputting motor constants

(master controller)

—_ 0 N -

Note: No. 2 motor setting 1s valid for VSH701030 and later. With previous model inverters,

selection of No. 2 motor is not permitted. With No. 2 motor, auto-tuning 1s possible only in

the “open loop vector control” if the PG card is not installed

(6) Select the drive mode.

Select the drive mode by pressing the [DRIVE/PRGM] key. When the drive mode is selected, the

DRIVE LED 1s turned ON.

The following is displayed.

[ALCONA

[O: Selected motor No.

l: Tuning mode




(:7) Execute the auto-tuning. =~ . S
I:‘ressthé_[RUN]-key. )

The following—begins flashing and tuning starts.
CALOM S

(8) End of tuning ) o '

Endmg normally: E-nd-is drsplayed .- : -

Endmg abnormally: E r-- XX is drsplayed (see Table 1)

- Warning: If the load exceeds 20% during: tumng, warnmg message of ¢ E n d? D is dlsplayed

1.3.2 Error Processing in Auto-tuning

L Fault (major, minor) which coilld occur during normal operation is detected during auto-tuning. ...

= If a fault occurs lncludrng minor fau]t the motor stops after coasting (base block) and auto-tumng is mterrupted

regardless of the fault stop mode.

® During auto-tuning, errors indicated i Table 1 are also detected in addition to the faults which could occur in normal

operation.

- -

The motor stops after coasting (base block) and auto-tumng is mterrupted if any of these €rTors is detected

The error messages are not logged in the fault hlstory | . . -~

B It is possible to forcibly mterrupt auto-tuning by pressmg the [STOP] key When the [STOP] key 1s pressed, the 1hotor
stops after coasting (base block). - " " -

The stop command grven from the master controller has the same effect as the 1nput of the [STOP] key

- When the auto-tuning is interrupted, the value set for T1-02 is gutomatically retumed to “0” and the setting for all

constants (including TD:OD) 1s automatically returned.to the setting‘ made before the start of auto-tuning. - -

.
-

® If an error has occurred‘ during coastiné and regaining speed or during deceleration to stop at the end of tuhing, error -
display is given in the‘disp_lay umit of the digital operator. In this case, the auto:tuning is not interrupted and the results

of tuning are valid. - - o - T




Table 1 Auto-tuning Error Messages -

Error Message . Contents Description R
E - D ’ Motor data error The mmal values calculated by the input data are outside the setting range
r (only 1n the nameplate value mput mode) R
E - D e Acceleration error The set speed 1s not reached within the time of “acceleration time + 10
r : seconds™ .
Motor rotation direction error Dunng acceleration, torque reference 1s 100% or larger and the signs of
E a 3 (only 1n the control with PG) _| speed reference and detected speed value do not agree with each other
r . - = Incorrect connection of PG (A- and B-phase) or inverter output U-, V-,
’ and W-phase)
Motor speed error With PG ~

Duning acoelerattol_t, torque reference 1s 100% or larger and the signs of
. - -speed reference and detected speed value agree with each other
E - a Y : - = Motor overload, setting error of number of PG pulses

. - | Without PG
i Duning acceleration, torque reference 1s 100% or larger
= Motor overload

Line resistance error "+ Voltage command exceeds 100%.

. ) - Feedback current 1s less than 1% of motor rated current even when the volt-
E r - a 5 age reference exceeds 50%

+ Result of tuning 1s negative . ’

+ Tunming has not been completed wnthtn 5 minutes

E PR B 5 No-load current error i These errors are detected according to the setting for the constants
+ The result of tuning 1s outside the setting range of a constant.
E r- a 7 Iron-core saturation coefficient 1 error In the case of upper limut over of wron-core saturation coefficient 1 and 2, 1t1s
E a 8 Iron-core saturation coctficent 2 error processed as limit over and it does not cause an error
r -
- + Tuning has not been completed within 1 minute for the mdmdual tumng and
E re- a 9 Rated shp error ) constants
- Stop command nput The stop command 1s 1nput by the pressing of the [STOP] key, etc
r

1.3.3 Processing after the Completion of Tuning

® According to the selection of No. 1/No. 2 motor, the results of tuning are entered into the constants. The constants other

than the tuning results such as accel./decel. time and ASR gain are automatically returned to the previously set values.

® After the completion of entire processing of auto-tuning, the setting for T1-02 is returned to “0” and “E n d” display is

given for 3 seconds.

® If load exceeds 20% during tuning, the warning message indicated in Table 2 is given.

Table2  Auto-tuning Warning Messages

Warning Message Contents Descniption

E n d e a Overload during tuning l?unng tuning, torque reference has exceeded 20%




1.4 SETTING THE INVERTER OPERATION ENVIRONMENT .

Access level to set/read constants or control method (V/f control, vector-co_ntrol) can be set as indicated below.
Make sure to set the environment constants before using the VS-676H5. The following table shows the major
environment setting constants. _

Constant No. Name ’ Description
. 0: Exclusive for monitoring -
- 2: QUICK-START

" Al1-01 Access level - (To set/read the constants necessary for simplified operation)
(can be changed during run) |3: BASIC

(To set/read the basic constants) - -
4: ADVANCED

(To set/read the application constants.)

0: V/f control

. 1: V/f control with PG feedback
Al1-02 Control method selection 2: Open loop vector

3: Flux vector

4: EMS control

A1-03 Initialization 2220: 2-wire initialization

Al-04 Password 1 (for inputting) Input password 1.

Al-05 Password 2 (for setting) Input password 2. (Set/read is possible only in the MEMOBUS. )

Note: If password 1 differs from password 2, setting is dlsabled for A1-01 to A1-03. For these constants, only reading
i§ permitted and all constants of VS-676HS5 are locked at the setting made by the user.

1.4.1 Constant Access Level

Constants to be set/read by dlgltal operator can be selected by setting constant A1-01 as shown below.
A1-01 =2 (QUICK- START) is preset at the factory

Al-01 Name Description
0 Exclusive for monitoring QUICK-START level for A1-01 and Ux-xx.
2 QUICK-START Constants required for quick-start operation are set/read.
3 BASIC Basic constants are set/read.
4 ADVANCED Advanced constants are set/read.
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3. CONSTANT LIST

3.1 CONSTANTS ARRAY OF DIGITAL OPERATOR DISPLAY FUNCTIONS

Group Function Access
Level
IMENU} Drnive Mode — U | Monitoring Items M u Status monitoring Q,B, A
Inverter operation 1s enabled U2 Fault trace QA |
Inverter status is displayed. U3 Fault history Q
— A | Environment Seting |~ Al Imtialization Q |
—{ B | Application — B1 Operation method selection Q,B, A
B2 DC injection braking B
B3 Speed search A
B4 Not used
BS EMS current control A
~— Program Mode — B6 Not used
Constants are set/read. Items B7 DROOP function A
to be set/read vary depending B8 Energy-saving control A
on the access level setting. B9 Zero servo A
— C | Tuning M a Accel/Decel time Q,B, A
C2 Not used
C3 Slip compensation B,A
C4 Torque compensation B, A
C5 ASR B,A
C6 Camner frequency B, A
C7 Hunting prevention A
C8 Factory-tuning constant A
C9 Special control B, A
— D | Reference — D1 Frequency reference value QA |
D2 Upper/lower hmits B
- D3 Jump frequency B
D4 Sequence A
D5 Torque reference A
D6 External magnetic flux reference A
— E | Motor Constants — E1 V/f pattern QA
E2 Motor constants QA
E3 Motor 2 control method A
E4 V/f pattern 2 A
ES Motor 2 constants A
E6 EMS frequency upper/lower limit Q
— F | Option H m PG speed control card Q,B, A
F2 Not used
F3 Not used
F4 Analog monitor card B
F5 Not used
F6 Digital output card B
F7 Not used
F8 EMS synchronous control A
F9 Master communication A
— H | Control Circuit Terminals — H1 Sequence mnput B
H2 Sequence output B
H3 Analog 1nput B
H4 Analog output B,A
H5 Not used
— L | Protection I-—— L1 Motor electronic thermal overload relay B
12 Momentary power loss nide-through B, A
L3 Stall prevention B, A
L4 Frequency detection B, A
LS Fault retry B
L6 QOvertorque detection B
L7 Torque limit B
L8 Hardware protection B, A
19 Motor protection B, A
— 0] Digital Operator =1 01 Display selection B,A
02 Key selection B,A
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3.3 TABLE OF MULTI-FUNCTION INPUT/OUTPUT TERMINAL SETTING

Multi-function Input Terminal Functions

] - - Setting Value (H1-01, 02, 03, 04, 05, 06)
02 Option/inverter selection
08 External base block (NO contact)
09 External base block (NC contact)
. OF . | Through mode
14 Fault reset
15 Emergency stop
20
T oF External fault
satmguave | MO Ol Tl s
00 Duning run
01 Zero speed
02 Frequency agree 1
03 Destred frequency agreé 1
06 Inverter ready .
07 Low voltage detected
08 Base block
. OE Fault -
' OF Through mode
11 Fault reset
1A Duning reverse run




3.4 CONSTANTS FOR WHICH FACTORY SET VALUES VARY DEPENDING ON CONTROL MODE

The following constants are changed when the set value of A1—02 1s changed

A e

i3

- . -

p - 0 R Factory-set Values

Constant ConstantName. — .-~ -~ - P VAwith PG .| Open Loop

No. e Do VA - W'

) ) o - o -V/f_ Qon_tr?l |+ Feedback Vector Flux Vector EMS.
B3-01 | Speed search 'se]egtlon atstat - - Tt - 70 o - -0 . L] -
C3-01 | Ship compensation gamn i - 00, - 10 ~ |- 00 -

€302 | Shp compensation pnmary delay time - N -. 200 - -

-.C4-02 | Torque compensation time constant =~ - 200- =T 5200 20" .- -
C5-0t  |'ASR proportionial (P) ga'l -- -~ "= - . = - 020 - =~ 2000 -

. C5-02 | ASR mtegral (I) time 1 - o — = t170200 - -- 0500, -
C5-03 | ASR proportional (P) gan 2 - s = =TT 2002 - ©2000 7 -
C5-04 | ASR mtegral (I) time 2 . .- 0050 - 0500 -
C5-05 __ | ASR imut L = s - . 50 = - -
C506 |ASR primary delay tme- ) S _“—_‘\.‘ T - e 0000 -
E1-04 o e L L T I o - ..

E4-01 Rated r/min i S . ;| ) _1_80() ' - : 1350 -

EI-06 - T - - S

E4-03 - -Base speed _ — e e - o _:‘,‘- ‘18(_)0 - - 1750 -
" - s @150 - -

E‘tgg Middle voltage . _ -- -- "~ . _ .~ N @140 -".." B 5 A - -

PEEE R R - @120 - - - .

) g:gz Minimum speed _’— T A i: :_ L 45 - 15 0 -

B ®9o *] I
El-10 I Minimum voltage . - T T @70 20 - -
E4-07 ! N .
-~ - ST T I _@60 b -
o1y |Bmsevoltnge . . S Y Sl - 1s00. ) -

- F1-09 | Overspeed detection delay time - - 10 - 00 - .-
L2-04 Voltage recovery time ) 0300 0300 0300 0100 -
L3-03 | Stall prevention himit duning acceleration 500 50 100 - - -

- L4-02 Speed detection width - 120 Hz -120Hz 2 00% 2 00%. 2 00%
L9-01 | Thermistor provided/not provided selection . 0. ) 1 -1 -
L9-04 :\Ir::l)ltor 2-thermistor provnded/not provided selec- 0 . 0 1 1 .
O1-03 | Setting/display umt of speed refere'noelmonitor - 0 0- 1 1 -

45

Note: *]
® 04to15kW

@ 22t045kW

. ® 55kW or larger

Constants that vary dependmg on kVA selection




3.5 CONSTANTS FOR WHICH FACTORY-SET VALUES VARY DEPENDING ON INVERTER OUTPUT
02-04) (1) -

The following constants are changed when the set value of 02-04 1s changed.

200 V Class
Coazt.ant Constant Name Unit Factory-set Values
- Inverter capacity kW | 04 |075 ] 15 22 37 55 75 11 15 185
02-04 |kVA selection i 1 0 1 2 3 4 5 .6 7 8 9
C6-01 | Carmer frequency upper limat kHz | 20 [ 20 20 20 20 20 20 20 20 | 20
- Upper it range of carnier frequency kHz {150 | 150 | 150 | 150 [ 150 {150 | 150 {150 [ 150 | 150
C6-02 | Carrier frequency lower limit kHz | 20 20 | 20 20 20 20 20 | 20 20 | 20
C6-03 | Carner frequency proportional gain 1 0 0 | 0. 0 .0 0 0 0 0 0
- Inverter rated-current A 32 1 60 | 80 | 110|175 {250 | 330 | 490 | 640 | 800
1 E2-01 | Motor rated current } A 190 |3.30 | 6.20:{ 850 [14.00 |1960 [26'60 | 397 | 530 | 658
E2-02 | Motor rated shp Hz (290 [250 [260 | 290 [ 273 [-150 [ 130 | 170 [ 160 | 167
E2-03 | Motor no-load current . A 120 | 180 | 280 | 300 | 450 | 510 (800 | 112 | 152 [ 157
_E2-05 | Motor line-to-lne resistance ' Q 19842 |5156 | 1997 | 1601 |0771 (0399 (0288 |0.230.[0138 |0.101
E2-06 | Motor leak inductance ~ "| % | 182 | 138 | 185 | 184 [ 196 [ 182 | 155 [ 195 | 172 [ 201
L2-02 |Momentary power loss ndethru time sec 10 10 10’10 |10 |10 [10 |10 10 | 10
"L2-03 | Mimmum base block time "sec | 05 | 05 | 05 |05 |05 |07 |07 |07 [-07 10
1200 V Class , .
Co’f;zt'ant Constant Name Unit Factory-set Values
- Inverter capacity kW 22 30 37 45 55 75
02-04 | KVA capacity selection 1 | A |B|C]|D]|E]|F .
C6-01 | Carnier frequency upper himit kHz | 20 | 20 | 20 | 20" ] 20 | 20 ° !
- Upper limit range of carrier frequency kHz | 100 | 100 | 100 | 100_| 100 | 100
C6-02 | Carrier frequency lower limit kHz | 20 20 {20 | 20 | 20 20 . a
C6-03 | Carrier frequency proportional gain 1 0 0 0 0 |_o0 0 - '
- Inverter rated current A 960 (1300 [1600 [183.0 (2240 |3000 ‘
E2-01 | Motor rated current _ A (772 [1050 |1310 [1600 {1900 |2600
E2-02 | Motor rated shp* Hz- 1170 | 180 | 133 | 160 |1 43 | 1.39
E2-03 | Motor.no-load current - A 1851219 [ 382 | 440 | 456 | 720
E2-05 ‘| Motor hne-to-line resistance Q 10079 (0064 (0039 {0030 | 0022 {0023 .
E2-06 | Motor leak inductance % |195 208 1188 [202 |205 [ 200 ’ ' e
L2-02 |Momentary power loss ndethru tinie sec 10 1.0 10 10 10 10 i
L2:03 | Mimmum base block tie sec [ 10 |10 [ 10 |10 ['10_| 10




CONSTANTS FOR WHICH FACTORY-SET ‘VALUES VARY DEPENDING ON INVERTER OUTPUT
(02-04) (2) '

The following constants are changed when the set value of O2-04 1s changed.

400 V Class ) i o o o
Co'r;zt-ant Constant Name | unit . T . Factory-set Values . ' ) .
- Inverter capacity . kW | 04 075 15 22 | 37 | 40 | 55 [.75 (-1 | 15 [ 185
- 02-04 . |kVAselecion - - 1 20 - 21 22 23 24 .25 26 27 | 28 29 2A
- C6-01. | Carner frequency upper hmit © |kHz | 20 | 20 20 20 | 20 (20 | 20 [ 20.{ 20 |20 | 20

- Upper hmit range of carrier frequency |kHz | 150 |- I50 150 [ 150 [ 150 | 150 | 150 |.150 | 150 | 150 [ 150

C6:02 | Carner freq;xency‘lower it kHz | 20 20 20 20 | 20 [ 20 | 20 | 20 | 20 | 20 20

.C6-03 | Carmier frequency proportional gain 1] .0 "0 0 0 0"| O 0 o (0. 0 | O
"= -~ | Inverter rated current - - A 18 7| 34 48 62 | 80 (110 | 140 [ 180 [ 270 | 340 | 410

. E2-01 | Motor rated current ~ A 1.00 | 160 310 [ 420700 | 700 | 980 |1330| 199 [265 | 329
E2-02 | Motor rated shp . Hz | 290 260 2507300 {270 {270 [ 150 (130 | 170 [ 160 ['167
E2-03 - | Motor no-load current A | 060 080 7| 140 | 150 {230 | 2307|260 {400 | 56 | 76 [ 78
E2-05 |Motor hne-t;):lme‘reslstance _| @ | 38198 | 22459 | 10,100 | 6495 [3333 (333311595 | 1152|0922 (0550 |0403
E2-06 |Motor leak inductance - "% | 182 143. [ 183 [ 187 [ 193 | 1937|182 | 155 | 196 | 172 [ 201
L2-02 |Momentary power loss ndethru ime sec [-10 10 10 10 10 10 10 10 10 10 10
L2-03 Minimum base block time sec 05 05 05 05 05 07 07 07 07 07 10

400 V Class T _ -

Coait‘ant ‘Constant Name Unit . Factory-set Values . ..

- Inverter capacity . kW | 22, 30 [ 37 45 55 75 110, [T 160 |-185 | 220 | 300
02-04 | kVA selection o 1 2B° 2C 2D "| 2E | 2F 30 32 | 34 35,7 36 37
C6-01 | Carnier frequency upper hmat | - kHz 20 [ 20 20°|1 20| 20720 | 20 | 20 | 20 | 20- | 20

- Upper imut range of carner frequency | kHz | 150 150 |, 100 | 100 | 100 {100 | 100 |.100_( 25 25 25
C6-02 | Camer frequency lower hmit - =~ kHz (- 20 20 |1 20 | 20 20 { 20 | 20 | 20 20| 207|-20"
C6-03 | Camner frequency proportional gain 1. 0 0°"-, O 0 0 0 0 0 0 0 0

- Inverter rated current A .| 480 | 650 °| 800 |960 |1280 (1650 2240|3020 [3400 |4500-| 6050
E2-01 | Motor rated current A 386, | 523 656 | 797 | 950 |1300|1900 [2700./3100 |3700 |5000
E2-02 | Motor rated shp © | Hz 170 |~180-| 133 | 160 | I46 | 139 [ 140 | 135 | 130 | 130 ] 125
E2-03 | Motor no-load current ) | A 92 | 109 191 | 220 | 240 | 360. 490 | 700 |810 | 960 1300
E2-05 | Motor line-to-line resistance B Q [ 0316 | 0269 [ 0155 |0122 |0088 (0092 |0.046 0029 {0025 |0020 j0014
E2-06 |Motor leak inductance Tl % 235 207 188 | 199 {200 | 200 | 200 | 200" (200 | 200 | 200
L2-02 |Momentary power loss ndethru time sec 10 10 10 10 10 10 10 10 10 10 10
L2-03 | Mimmmum base block time sec 10 10 10 10 10 10 | 40 | 40 | 40 | 40 | 40
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3.6 CONSTANTS THAT CAN BE CHANGED BY SETTING V/f PATTERN (E1-03)

(ENABLED ONLY IN V/f CONTROL)
200V Class (0.4 to 1.5kW) (For 400V class, the voltage is doubled.)

Specifications | E1-03 V/f Pattern™ Specifications  |E1-03 V/f Pattern’1
V) Low
200 starting 8
torque
50 Hz 0 N 50 Hz
| High
195 % starting 9
[ é torque
(=]
c
1 g Low
g g‘;ul;l:_ 7 starting A
a on F 5 torque
32 T
I 60 Hz 60 Hz
©
] High
5 SS 0 Hz 2 starting B
15] atura- torque
tion q ‘
0153 60(Hz)
72 Hz 3 90 Hz C
w
kK
[
=
S
Variable 4 ]
torque 1 =3
c
a 2
g S0 Hz T 120 Hz D
7} @
® [<%
T Variable 5 (o)
S torque 2 5
© 2
< E 5
g °
ge g
e i Vanable | P
o torque 3
8
o 60 Hz 180 Hz E
>
Varnable 7
torque 4 :

*] Consider the following items as the conditions for selecting a V/f pattern. They must be suitable for:

- The voltage and frequency charactenstics of motor
+ The maximum rotation speed of motor

*2 Select high starting torque only 1n the following conditions. Normally, this selection 1s not required.

- The wiring distance 1s long (150 m and above).

« Voltage drop at startup is large.

+ AC reactor 1s mnserted 1n the input or output of the inverter.

+ A motor smaller than the nominal output of the inverter 1s used.



200V Class (2.2 to 45kW) (For 400V class, the voltage is.doubled.) -

7 Vi Pattern™

Specifications | E1-03 V/f Pattern™ . Specifications | E1-03
V) Low | - 4
. starting 8-
- ) torque : -
S0Hz - 0 o | SOHz
- o High’
> starting | 9
= torque
2 _
o
. N £ -
- - =
o R IS S S Low
§ - 863‘;':_‘ - ‘_2 starting |- A
g. - - | tion- F‘ ) %, t_orque
| 60Hz = 60Hz [ -
© | - . .
@ : High
& - S5_0 Hz . 2 starting B 9t
o ztzgurg- . S torque -
tion 01.53 50 60(Hz) - : 0153 60(Hz)
72 Hz 3 < . 90Hz -1 ¢
)
S .
-
)
p p
5
Variable ]
torque 1 | _4 3 B o B
- c.
£ | 50Hz w 120 Hz ° D
2 r o .
[ Q.
B~ Vanable | ~ 5 o
g torque 2 4 3
5 S 01.3 25. 50(Hz) | 5
ol (@) -
N —1 o —
eg V) - e i 1Ml
S Varable | o 20t c. -
o] torque 3 |’ - -
e} } - -
8
§ 60 Hz 5 180 Hz 'E B
. 3 : 14t
Vanable 7 7 "
torque 4 6F -
015 g0 (Hz) 0153 o

g |

Consider the followmg 1tems as the conditions for selecting a V/f pattem They must be su:table for: .

- The voltage and frequency characteristics of motor
< The maximum rotation speed of motor

- The wiring distance is long (150 m and above)
- Voltage drop at startup'is large:
- AC reactor is inserted 1n the input or output of the inverter.

L

* A'motor smaller than the nomunal output of the inverter 1s used

B

*2 Select hlgh starting torque only in the following conditions. Normally, thls selection 1s not required.




200V Class (55kW and above) (For 400V cléss, the voltage is doubled.)

Specifications

E1-03 V/f Pattern™ Specifications | E1-03 V/f Pattern™
V)
Low 2(0 --------
starting 8
torque
50 Hz 0 ™ 50 Hz
° High
& starting 9
= torque
01325  50(Hz) |~ d
o
£
.. t _l
1 © Low
Q 60 Hz = '
] Satura- . ‘_2 | starung. A
g. tion F =) torque
I =
T | 60Hz -} 60Hz |—
©
@ High
& 30 Hz 2 starting | B
o] Satura- torque
tion : 0153 60(Hz)
72 Hz 3 90 Hz . C
)
-
L
[1]
= -
Varnable ]
torque 1 B . E
- =
[ - 2
L2 | 50Hz B 120 Hz D
g,‘ -Variable 5 O-
g 4 torque 2 §_
55 : 013 25 50(Hz) [ 5-
a . O:
g o
&2 - 2
S | Vanable | ¢ c
o torque 3 |- .
s
E 60Hz 180 Hz _E
Variable | - )
torque 4

*1 Consider the following items as the conditions for selecting a V/f pattern. They must be suitable for:
« The voltage and frequency charactenstics of motor
- The maximum rotation speed of motor
*2 Select high starting torque only 1n the following conditions. Normally, this selection is not required.

- Voltage drop at startup 1s large.
+ AC reactor is mserted in the 1nput or output of the inverter.

+ A motor smaller than the nominal output of the inverter 1s used.

_ - The wining distance 1s long (150 m and above).
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4. CONSTANT DESCRIPTION

B APPLICATION-RELATED CONSTANTS

Constant No.

Name

Description

- Remarks

B1-01

B1-02

Reference selection

Operation method
selection

Speed reference-and run command can be set independently as shown

* |below. -

Description
Run by digital operator reference
Run by control circuit terminal reference (9CN-4)
Run by MEMOBUS senal communication reference
Run by master controller

Set Value -
0:

1:
2:
3:

By using the digital operator LOCAL/REMOTE key, operation mode can
be selected during stop as shown below.
LOCAL: Run by speed reference and run command from digital
" operator ; . -
REMOTE: Run by speed reference and run command set by B1-01
© and B1-02, respectively.
Note: REMOTE is set when the power supply is turned ON.

B1-03

Stopping method
selection

The stopping method can be set ‘as shown below.

1. B1-03 =00 Deceleration to stop”~ 2. B1-03 =01 Coast to stop

Run command Ciosed

Run command Closed . -
1 Open

Open

Motor speed .
(Output frequency) Decel time

Motor speed
(Output frequency)

Inverter output

+ OFF when stop
command 1s
input

DC injection
braking
Vs

p o
e B g

Zero-s| ;ed tovel e
(-01‘), -

Run disabled until
at least BB time

- elapses after motor
coasts to stop

DC injection braking
time at stop

(B2-04)

3. B1-03 = 02 Full-range DC injection braking stop .

: DC injection braking time differs as shown
_ below, depending on motor speed(output
- frequency)obtained when stop command 1s
input .
Run command Open R B2-04X10
Closed DC injection g
braking time

Motor speed

(Output frequency)
DC njection
braking time

A, -

& [NV
¢ LA\ 4

Inverter output OFF
(Min BB time)

|n|ecl.bn braking
time at stép
(B2-04)

10% speed 100% speed

Motor speed(output frequency)
at stop command input

4. B1-03 = 03 Coast to siop (with timer function)
Run command Closed

Motor speed [
(Frequency output)

Closed

Open -
Decel time
< Inverter output off

at stop command input :
. T1 time

T1time

Once stop command is input, run
command I1s disregarded for T1 time
Atter elapse of T1 time, inverter
does not restart unless run command
1s input again

100% speed

Motor speed(output frequency)
at stop command input

Only 00 and 01 can be
selected when A1-02
= 3 (flux vector
control).

. |Deceleration time is

selected among C1-02
and C1-04.

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.)
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Constant No. Name Description Remarks
B1-05 Operation selection at {When flux vector control is set, select operation mode for speed This setting is
a speed lower than reference less than E1-09. disabled when E1-09
minimum r/min. (E1- issetto " 0".
09) Selection  Description
) 0: Run according to speed reference (E1-09 disabled) ‘When speed reference
1: Baseblock “lis less than the min.
2: Run with the setting of E1-09 speed reference at
3: Zero-speed operation (Internal speed reference is set to A1-02 =0,10r2,
zero.) baseblock is applied.
The following shows the time chart of inverter internal speed reference
and initial excitation when initial excitation time is set at start and stop.
1
Run command - ON
OFF| | -
Speed reference by
analog |nput .
.................. [ N £1-09 .
0 .
: Inverter intemal speed
: reference(soft-start input)
: Initial excitation started
: when motor speed becomes
: B2-01 or less after run
31 05=C : ommand is closed
A N
BB A i . .. iA B8
" Initial excitation - : § Inital excitation started
- X - when motor speed becomes
B2-01 or less after speed
B1-05 =1 reference becomes lower than
51-09
’ 4 >
Y S C— : ; BB
BB | . : > Intal excrtation started
: : , . : + when motor speed becomes
B2-01 or less after
run command s closed
B1-05=2
‘ M '_ . ' '
38 - : 8B
Inial excitation started
- when motor speed becomes
: -01 or less after
B1-05 =3 : n command is closed
+“—> Z
BB BB
B1-06 Read sequence input  |Selection  Description Set "0" when control
twice 0: 2 scans of control circuit terminal input signal for 1 ms circuit terminal
1: 2 scans of control circuit terminal input signal for 5 ms response is needed.
B2-01 Zero-speed level (DC  [Sets speed which starts DC injection braking (initial excitation for flux  [The unit can be

injection braking
starting speed)

vector control) in units of 0.01% when deceleration to stop 1s selected.
When B2-01 < E1-09, DC injection braking is started from E1-09.

changed by 01-03.
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“Name

-Remarks ]

Constant No. . - Descnpuon )
B2-02 DC'injection braking [Sets DC injection-braking current in units of 1%. - . ) Imtra] excitation is
" |current Inverter rated curreént becomes 100%. "~ -+ * = |performed with

k]

- - - e T e
PR - = ;oam e . - . - -

current value set in
E2-03 when A1-02 =
3 (flux vector cortrol).

“|Iiitial excitation (DC

m_]ecuon braking) tlme
at start - -

When the motor rotating direction is not defined, DC injection braking at
start is-used in"order to stop the coastmg motor temporarlly and start it
again without tripping, =7:". 3 -

Set the time to perform mmal excitation (DC injection brakmg except for
flux vector control) at start in-units of 0.1 second.

- - . - - -

When the set value is
0, initial excitation at
start is not performed. -

DC injection braking:

Used to prevent coastmg after stop command is input.

. |deceleration time__

-

-|[Speed search trme chart at start wnth V/f control] -
" |When inverter output current is larger than B3-02, the motor decelerates

in the deceleration time of B3-03. When output current becomes lower -_
than B3-02, speed search is completed'and the motor accelerates or
decelerates to the set speed in the set-accel/decel time.

Run command ON
OFF B .
) ' ™ Decel time set s
Rated r/min | -\ n'B3-03- . .

Set speed reference _

- Min baseblock time ot .

When the-set value is
B -|time at stop Se the time to perform DC injection braking (mmal excitation for flux - {0, DC injection
- - vector control) af stop i units of 0.1 second. = - braking at stop is not
: ) : o I L performed.
- |DC injection braking time chart (initial excitation) ,
- - " E1-09 D - h .
. anmum rh'mn -
B R seds : e
B3-01 Speed search selectron Set Value Descngtlo > Factory setting of B3-
. at start 0: - - When run.command is mput the motor aocelerates to the set {01 is 01 for control
speed from 0. with PG.
-- - T - 1 When run command 1s input, speed search is performed from
ST . ’ the rated r/min for a control method without PG. Fora _ -
S . control method with PG, the motor accelerates/decelerates to :
I IR the set speed from the motor speed. , -
B3-02 Speed séarch operating |Sets speed searcti operating level in the ratio (%) for the inverter rated !
current at start current. o -
B3-03- - |Speed search Sets decel_eration time during speed search in units of 0.1 second. '




Remarks

Constant No. Name Description
B5-02 EMS current control  |Sets proportional gain of EMS current control in units of 0.01.
- proportional gain | )
B5-03 EMS current control  [Sets integral time of EMS current control in units of 10ms.
integral time
B5-04 EMS current control  [Sets integral limit in the ratio for the maximum voltage reference
integral limit (8192/100%).
B5-06 PI limit Sets P1 output limiter of EMS current control in the ratio for the
} maximum voltage reference.
: +
141 (Aimed value) - V r(Ourput volage reference)
(U1-25) ) .~ - ’ (U1 06)
(Detected -
ifo vaiue) Limiter
o e |
B7-01 . |Droop amount This is a function to provide speed drooping characteristics in propomon This function is
to load torque. enabled only at A1-02
Set speed reduction amount under rated (100%) load status to B7-01 in  |= 2 or 3 (vector
) the ratio (%) for maximum r/min (E1-04). control).
. Zero servo function is to perform position control at a posmon where the B
- motor speed becomes less than the zero-spéed level. ‘ o
B9-01 Zero-servo gain Sets zero-servo gain.
B9-02 Zero-servo completion |Sets zero-servo completion width in value of four multlphcatmn of PG

width

pulse. ) - :

‘1. -

' i Closed

d Open

Zero-servo ¢
(Run signal bit d)

(Status signal bit f)

Motor spesd 258 gm (inal value 0 5Hz)

]

T ; =

1
Sequence Speed control ¥ - Zero-servo
. Completion wmm * ‘(\\ .. ) . ;
Positon deviation (E-02) .

1 _! Closed )
Zero-servo completion . Open

This function is
enabled only at A1-02
= 3 (flux vector
control).




C. CONSTANTS FOR ADJUSTMENT _

Constant No. " Name

Description

Remarks

C1-01
C1-02
C1-03
C1-04

Acceleration time 1
Deceleration time 1
Acceleration time 2
Deceleration time 2

(E1-04), and deceleration time 1 or-2 to decelerate from the rated r/min..
to Or/min.

6. (Can be changed during running.)

Accel/decel time selection : ,
run operation signal bit-6 Accel time- Decel time
OFF C1-01 C1-02

ON C1-03 C1-04

Sets acceleration time 1 or 2 to accelerate from Or/min to the rated r/mm.

Accel/decel time can be changed in two steps by Tun operatlon 51gnal bit

C1-05

C1-06

Current reference
rising time (EMS)

Current reference
falling time (EMS)

In EMS control mode, sets rising time from OA to rated current (E2-01)
to C1-05 and falling time from rated current to 0A to C1-06.

C1-09

Emergency stop time

Emergency stop time becomes enabled in the following cases.

* Multi-function input emergency stop command (set value = 15) is
closed.

* Selection at fault detectlon is set to emergency stop

C1-10

Accel/decel time
setting unit

Set Value Descngtlo .
0: Accel/decel time (C1 -01 to 09) setting range is in units of
’ 0.01 second.
Setting range: 0 to 600.00 seconds
. 1: _- -Accel/decel time (C1-01 to 09) setting range is in units of
0.1 second.

Setting range: 0 to 6000.0 seconds

"+

When C1-10 is changed, the setting unit of accel/decel time (C1-01 to
09) stored in the inverter is changed automatlcally as follows.

When C1-10 is changed from O to_1 at C1-01 = 12.4 seconds, 12.40
|seconds is automatical]y set to-Cl-Ol .

If either of C1-01-to 09 is set to 600.1 seconds or more, C1 10 cannot be
changed ffomOto1. ~°°

C3-01

Slip compensation
gain

Meaning of slip compensatlon gain dlffers dependmg on the control
method. - - e -

» V/f control, open loop vector control p

Calculates motor torque according to output current and sets gain to
| compensate for motor speed in units of 0.1.

Adjust when speed accuracy is reduced at operation with a load.

Run Status - C3-01 Adjustment *
When actual speed is low: Increase the set value.
When actual speed is high: Decrease the set value.

*Adjust the value by 0.1.
* Flux vector control

Gain to compensate for slip caused by temperature variation.
Normally, this setting does not have to be modified.




Constant No.

Name

Description

Remarks

C3-02

Slip compensation
primary delay time

Adjust the value when speed is not stabilized or speed response is slow
when operating with a load in V/f control or open loop vector control.

Run Status . C3-02 Adjustment *
When actual speed response is slow: Increase the set value.
‘When actual speed is unstable: Decrease the set value.

*Adjust the value by 10 ms.

C3-03

Slip compensation
limit

Sets slip compensation limit in the ratio (%) for motor rated slip (E2-02).
The limit is as shown below in the constant torque area and constant
output area.

.E1'_°‘xc3.03
E1-06 1

C3-03
motor speed

E1-06 E1-04
Base frequency Max frequency

Slip compensation
selection during
regeneration

Set Value Description
0: Slip compensation disabled during regeneration
1: Slip compensation enabled during regeneration

C4-01

Torque compensation
gain

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

In open loop vector, torque compensation gain does not have to be
adjusted. '

The following outlines the adjusting method in V/f control.

Run Status C4-01 Adjustment *
‘When sufficient torque is not
obtained at low-speed operation: Increase the set value.
‘When motor current value is not
stable, or motor current value is
excessively large at light loads
operation: - Decrease the set value.

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

C4-02

Torque compensation
time constant

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

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

Run Status C4-02 Adjustment *
‘When motor current value is not stable: Increase the set value.
When speed response is slow: Decrease the set value.

*Adjust the value by 10 ms.
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. .Name . . ) . Description . B Remarks

Constant No. -
C5-01 © |ASR propomonal (P) |Sets ASR propomonal gam 1 in umts of 0.01. . .. B -
~ o |gainl - R T
C5-02 ASR integral (T) time Sets ASR mtegral time 1 in umts of l -ms. i e
1 - -
Cs-03 ASR proportional (P) [Sets ASR proportlonal gam 2 in units of 0.01. -~ s
gain 2 - - ) ) -
C5-04 ASR integral (I) time |Sets ASR mtegral time 2 in"units of 1 ms.- ’ -
) . o .
C5-05 ASR limit Sets the limt of frequency to be compensated for by ASR in units of 1%-
) ~ |when V/f control with PG feedback is selected Rated r/min. (E1- 04) is . A
regarded as 100%. T
C5-06 |ASR primary delay  [Sets primary delay time constant to control secondary current reference
) T |time variation in units of T ms when flux vector control is selected.
C5-07 Switching speed of  [Sets speed to change ASR proportional gain and integral time constant in |Can be changed by

ASR constants units of 0.01% when flux vector control is selected. 01-03.,
* ASR of flux vector control
The following shows the block diagram.
. i €5-01.03 - Torque imit
S - - Se
+° ; 1 l/— . re«g‘r)enr?:ery cu"e,m
Speed ref % P- >
‘X 45T ] - .
- -1 -
! -t 3-
] ; C5-02, 04 c3-06 L7-01~04
Actu_al speed .____J' . " - b T ’

IS

Proportional gain and mtegral time are approxnmated ina stralght line by motor speed as shown below

- - fe T

P=C5-01
. I=C5.02

M= BN ’
, 120
C5-07 =| l
Siotor speed . fra zsgrl:‘r:‘ber of motor pol os
When C5-0' . N
Fixed to P=CS-01 I=C5-02 - = °
* ASR of V/f control with PG feedback )
The following shows the block diagram. _ !
Freq i -
' 5-01,03 -
To- Limit of - - + . . -
Actual speed ——————3»=CO—2»{ vanarion p Limiter
ratio

C5-02,04 7+ :
- ) C5-05 .
: i

- . . I

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

P=C5-01

P T 1=C5-02

I
fra= PN

120
" P=Number of motor poles
N=r/min
0 E1-04 te
Motor speed
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Constant No. Name . Description ' ; Remarks
C6-01 Carrier frequency The following shows the relation between carrier frequency and output
upper limit frequency according to the set values of C6-01 to 03.
Only C6-01 is effective in vector control.
C6-02 Carrier frequency :
lower limit For constant carrier frequency (C6-01 set value);
; Set C6-03 to 0 and C6-01 and C6-02 to the same value.
C6-03 Carrier frequency ~A - ’
propo rtional gain Carner frequenc(y: o1 L .
C6-02 _'
) — Output frequency Fout
Note: Value K varies depending on the upper limit of carrier frequency as
described below.
C6-01=10.0kHz: K=3
10.0kHz>C6-01 =5.0kHz: K=2
C6-01<5.0kHz: K=1
In the following cases, a setting error (OPE11) occurs:
1. C6-03> 6 and C6-02>C6-01
2. C6-01>5kHz and C6-02=5kHz.
C7-01 Hunting prevention  |Current amplitude is varied or the machine vibrates because of frequency
selection of 10 to 30Hz under a light load, which is called hunting.
Selects the hunting prevention function in V/f control mode.
Set Value Description
0: Disabled
1: Enabled ,
C7-02 Hunting prevention  |Sets hunting prevention gain in units of 0.1.
gain The following shows how to adjust hunting prevention gain.
Run Status C7-02 Adjustment *
Hunting under light load: _ Increase the set value.
Machine vibration or stepout under heavy load: Decrease the set value.
*Adjust the value by 0.1.
C8-08 AFR gain_ In open loop vector, adjust the value as shown below when the motor is

hunting or in order to ificrease response.

" Run Status ~ C8:08 Adjustment *
Torque or speed response is slow: K=2
Hunting: K=1 -~

*Adjust the value by 0.1.




Constant No. Name -
C8-20 Test (simulation) _|Selection  Description
mode 0: Normal operation-
1: Simulation mode
2: Base test mode
3 V/f test mode

Description - -

Note: When any of -1 to 3 is selected, the digital operotor REMOTE-
(SEQ, REF) LEDs blink altemately to inform that operation is -
under the test mode

[Features of each mode]

1. Simulation mode
Simulates running procedure at communication (current is not output even when running.)

- Transmission option
Control command Control response )
Speed ref I Torque ref ]Tqrque comp | Speed ref lSpeed tdbk[ Torque ref @ Simulation mode

. ®

O
N Torhe fo/ % ‘

® Go ¥

@ Normal mode

Vector
control

Note Low-voltage detection )
1s not performed

2. Base test mode
A test mode for hardware check. Used wnh main circuit DC voltage less than 20V.
« If main circuit DC voltage exceeds 20V; the digital operator displays

_|” "bASE" to interrupt running. _

- * V/f control is performed dlsregardmg the control mode setting.

" | *» Undervoltage is not detected.

* Contents that are set in the 'V/f test mode are not stored.

A mode where the motor is rotated merely to check the machine system.

* V/f control is performed disregarding the control mode setting.

* When PG detecting opnon is mounted, detected speed can be
monitored. ~

* Contents that are set in the V/f test mode are not stored

3. V/ftestmode -~ - - o . -
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Constant No. Name Description - Remarks
C9-01 Rated speed Fine-adjust motor rotating speed for speed reference. Used for fine
adjustment ' adjustment of
difference of rotating

Speed monitor (r/min)
Speed detection
(%)
SADI=13
130 -
Motor r/min
G 0 .....
50 = ¢ W Serenn - :
Speed reference
0 100 ~ (%)

109

speed caused by gears.




Constant No.

Name

Descnptlon B i

TR aYe o

" Remarks

902

:|Energy-saving control
- ."|selection

this constant to 0 enters thé normal mode.

By settlng thls constant to 1, the energy-saving mode is entered. Setting.

- C9-03 -

Energ);-sa;ling'
coefficient K2

" . |Lm: primary. winding inductance (mH)h -

Sets energy- savmg coefficient K2. Calculate the value according to-the
followmg equations by using motor constants R1, R2, L, Rm and Lm -
R1: primary resistance (Q) -

R2: secondary resistance of pnmary calculatlon Q)

L: sum of primary and secondary leak inductances (mH)

Rm: iron loss resistance (m Q/W)

60 [Hz]_>

= 2xrfhkn

Xm = o f = .
l:mm = ,ererr .
- . 'Xf"n -
bm_b Xm2 4 rmm2 B
. 'mm )
gm - = XmZ 4 rmm2
t = _b'mzR"i + gm
"tz = 1+ 2Rigm
3= Rt . .
ta. . = Rat2 )
sqrt = VRt +13 + te) ]
.-tz +Rasqrt - -
Symax = L Ri+ta
X" = =xfL
Sr»max
4 = __._.L
b g'n + B>
. x1Sr max2
b% ) = bn‘]_"l" R22
¢t = 1+Ribi+xib:2
c2 = Ribz2-x:b"
~1.1000(c12 + ©22)

K =
_2 \ . bra+bac
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Constant No. : Name Description Remarks
C9-04 Energy-saving voltage [Sets the upper and lower limits of output voltage. When voltage -
upper limit (at 60Hz) [reference value calculated in the energy-saving mode exceeds the upper - |-
or lower limit, this upper or lower limit value is output as voltage
C9-05 Energy-saving voltage [reference value. In order to prevent over-excitation at low frequency.
’ upper limit (at 6Hz)  |The upper limit value is set. The lower limit is set to prevent stall at light
. " [load. The values at 6Hz and 60Hz are set for the limit voltage. For any -
C9-06 Energy-saving voltage [limit value other than at 6Hz and 60Hz, the value obtained by linear
lower limit (at 60Hz) [interpolation of these values is set. Setting is made in the percent of rated .
voltage.
C9-07 Energy-saving voltage
lower limit (at 6Hz)
S C9-04 *
C8-05 | .
C9-06
Co-07
6Hz 60Hz .
C9-08 Power average time  |Averages power used for energy-saving control by set time. '
Energy-saving probing operation = * :
In the energy-saving mode, the optimum voltage is calculated according
to the load power to supply the voltage to the load. However, since set
motor constants differ depending on temperature variations or use of
other manufacturers' motors, the optimum voltage is not always output.
In probing operation, voltage is varied finely to control inverter for the
: optimum operating conditions.
C9-09 Probing operation Limits the range to control voltage at probing operation. Setting is made
voltage limit in the percent of rated voltage. Setting this value to 0 does not perform
probing operation. -
Ce-09
-C9-09
) ' T * Vhold -
) C?-IO Pr(1>tbing (:peratxon Sets voltage variation width in one probing operation cycle. Setting is )
vot 3gets le(g)o % made in percent of rated voltage.
(at Vou ) Since voltage variation is increased by increasing this value, variation in
C9-11 Probi " rotating speed is also increased. This voltage variation width is set at
) "l’ Ing operation 100% and 5% of probing starting voltage. . For any voltage other than at |
vo'tage step 100% and 5%, voltage variation width obtained by linear interpolation is
(at'Vout 5%) Iset - LR o
. €809} -...
Co-11
5% 100%
C9-12 Power detection filter |Sets power detection filter time constant. Although response becomes
time constant better at load variation by decreasing this value, rotation with a light load
at a low frequency may be unstable.
C9-13 Power detection filter |When power variation is smaller than this value, oufput voltage is held. If

switching width

this status lasts more than 3 seconds, the probing operation mode is
entered. Since output voltage cannot be held by setting switching width
to O, probing operation mode is not éntered. This switching width is set
in percent of power that is currently held.




Constant No. Name Description Remarks
C9-14 Torque observer Sets whether torque observer control-is enabled. - ‘
selection - . .
Set value Description -
0: Disabled - .
-1t Enabled o -
C9-15 Speed/torque control |A constant to prevent overrun of integral control at torque control or -
switching - droop control. 1 is selected when the observer control section is set to PI
control. -
Set value Description
0: Normal
1: Prevents overrun of integral control
C9-16 Droop control Changes an input to observer at droop control. 1 is selected at droop
selection control.
Set value Description
0: Normal
1: ~ Atdroop control
C9-17 Motor mechanical Sets motor mechanical time constant (© M) that is obtained by the
time constant - [following equatlon
GD2xN 100
TME oo - (seqj
ME kT G
GD? : Moment of inertia _[kg . m2]
N100: Rated revolutions per minute [r/mm]
. T100: Rated torque [kg * m] -
C9-18 Torque observer Sets torque observer proportional gain.
proportional gain
C9-19 Torque observer Sets torque observer integral time. The following shows the block
integral time diagram.
Intemal ‘°’q”°—.+'—>0-'—;—- P F—'"“""“““""—"‘“’O"'“"fTorque observer
A ) E +1 control Pl output
co18 _ | . - -
L
Accel/decel torque
- spectfied value- ‘Co18
C9-20 Torque observer " |Sets secondary filter time constant that cuts observer control output
secondary filter time  |harmonic components (100Hz or miore). Set crossover frequency to 50 to|,
constant 1 100Hz, considering shaft vibration frequency to be controlled; and”
damping coefficient to 0.5. The following shows the block diagram.
C9-21 - [Torque observer

secondary filter time
constant 2

Primary filter - Primary filter
+ 1 1
Input O G = 3» Output
. 1+71,5 1+T,8 T
T lG=100 T,co-20  T,:C9-21
(fixed)

+

By setting time constant to 0, the Prima_r)—/ filter is byga.séed.




Constant No. Name Description Remarks

C9-22 Torque observer Compensates for motor torque control lag time by phase leading.
output leading time ~ |However, increasing gain excessively, operation becomes unstable.
Therefore, normally setitto 0. |

The following shows the block diagram.

Input +' O——» Output
+
Ts
T:C9-22

C9-23 Filter time constant for|Sets primary filter time constant for acceleration torque monitor. Used to

torque observer cut harmonic components caused by motor speed detection error, etc. and

acceleration torque  |to output average torque. Setting this constant to 0, filter is disabled.

monitor :
C9-24 Torque observer Sets hold value of torque observer control integral component. Intégral

control integral hold |component is held when the absolute value of speed reference is less than
this set value.

Used to eliminate torque observer control integral component since speed
detection is disabled at zero-speed; normally, the zero-speed level is set.




D FREQUENCY REFERENCE RELATED CONSTANT S o

r

Constant No. * Name - +o o ) Descnptron - R "+ "Remarks

D1-01 Speed reference Sets speed reference . .

- Setting unit of speed reference can bé changed by speed reference/
' monitor setting/displaying unit.(01-03).

This reference is enabled by reference selection (B1-01 =0).

.D1-02  _[Current reference Sets current refeérence at EMS control.
(EMS) i This reference is enabled by reference selection (B1-01 = 0)

D1-09 Jog speed reference  [Sets speed reference at jog operanon
Setting unit of speed reference can be changed by speed reference/
i momtor settmg/dlsplaymg unit (01-03).

o

D5-02  [Torque reference  [Sets pnmary delay tlme constant for torque reference mput in umts of
) delay time Ims. -

- D5-03 Speed limit selection [Selects speed limit value in the torque control mode. -

- - - -t = . -

Set value ~ Description -

) . 0: Speed limit: master controller speed reference
A 1 1 Speed limit value Set value of constant
D5-04 - |Speed limit - Sets speed limit in"the torque control mode in the ratio (%) for rated e

r/min (E1-04) when D5-03 is set to 2.

D5-05 Speed limit bias Sets bias for-speed limit input in the torque control mode in the ratio (%) |
: i for rated r/min (E1-04) when D5-03 is set to 2.

D5-06" [Speed/torque control [Sets tim¢ from when sﬁeed/torque'control switching command input to |Speed/torque control

switching timer the actual control mode change in umts-of Ims. - - is alternated by run
: . . operation signal bit E.
D5-07 Torque reference Selects torque reference (communication control-command) function: . -

function selection ; -
: Set value  Description ’ . A
0: Functions as torque reference (10000/100%). -
1:"  Functions as torque limit (10000/100%).
- Enabled in all quadrants by convertmg an mput value to an
absolute value.

D6-Ql _ |External magnetic flux|Selects how to give magnetic flux reference. _

reference selection )
’ ~ 0:  Internal magnetic flux reference is used
1: - External magnetic ﬂux reference from master controller is -
used -




Function -

Description -

Torque
control
operation

Torque control is enabled when A1-02 = 03 (flux vector).
To select torque control, set run operation signal bit E to "1".

[Block diagram)
T 7| * f——— ,
O Torque hmit
- 1 + o
Torque reference 3o . -;." - - Ig*
(TREF) L 1esT +
L T - D5-62 ) o
Speed limit 2 [ SFS | _ -
NLIM 7
(NLIM) x ¢ Motor speed m Iimiting
Ds-05 . —>

*1: Speed reference from the master controller becomes speed limit when speed limit selectlon (D5-03) = 1, and set
constant value (D5-04) becomes speed limit when D5-03 = 2.

[bescription of operation]

When both torque reference and speed limit are more than 0 (winder operation), the following procedures are taken:

* When -1 X speed limit bias (D5-05) < motor speed < "speed hmlt + D5-05" torque is controlled according to the
set torque reference. -

* When motor speed > "speed limit + D5- 05" ‘the speed hmxtmg cxrcult outputs negative torque reference to prevent
motor speed from i increasing. - . -

* When motor speed < "-1 X + D5-05", the speed llmttmg CII’Clllt outputs posmve torque Teference to prevent motor
speed from increasing at the reverse run side. - - -

Therefore, The range where torque control is enabled when both torque reference and speed limit are more than 0 is

"-1 X D5-05" < motor speed < "speed limit + D5-05", ~ - . : -

For detailed relation between torque reference, speed limit and motor speed, refer to the followmg table.

&

’\\‘

\ Winder operation Rewnder operation

=T ©)I

Configuration
"Motor
. '{gggg) reference @ e e ’ ® )
polarity| N
(sm Iimit . Y o & e
Torque Torque Torque Torque Torque Toraue
imit Torque | it Torque it A limit \

Generating torque

\ TREF — y TRER
()' ("
Al N1 NIV /' )

NLIM \Speed \ " [0. speed 0 speed | T NLIMAO \ speed
D5-05 TREH ° \ : DS-OS‘)/
TR T

Torque . Torque R Torque
tmit a7 LS m ket

Wi (.




Function Description
Speed/Torque |When A1-03 = 3 (flux vector control), speed control or torque control can be selected during run. The following shows
Control an example of selection. 7 ’ LT
Switching -

[Time Chart] -

ON - T OoN

Speeditorque control select signal Ol l | OFF

(Operation signal bit E) } b . N ’ o= ’
. Run . )

Run command -Stﬁ’J - l

Control method
° Speed control X Torque conlrolX Speed control X Torque control XSpsed control (decel to stop)
Speed limt Speed imit
Speed reference . Speed reference
Torque mit Torque Iimit
l Torque reﬁerenﬁ - * |- Torque referefice )
— 1————-—-» —r —

1G) N - N '

\‘) \?) @ Q'/ : \C‘\ - .
[Sequence] ) . ! .

1. When torque/speed control select command is OFF, speed control is performed.
» Speed reference at speed control depends on speéd refererice selection (B1-01) setting.
2. When torque/speed control select command is ON, torque control is performed. :
* Speed limit under torque control uses master controllér speed reference when speed limit selection (D5-03) = 1
and uses constant set value (D5-04) when D5-03 =2, .
3. 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 oontrol mode is changed after the torque/speed oontrol select command is changed and the speed/torque
select timer (D5-06) elapses. Speed reference/speed limit are held.in the inverter until the time set to D5-06
elapses. -
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E MOTOR-RELATED CONSTANTS

Constant No. Name - Description - Remarks
E1-01 Input voltage setting |Sets inverter input voltage in units of 1V, _
E1-02 Motor selection Motor protective characteristics are changed by this setting.
h(V/f or vector)
Set Value Description
0: General-purpose motor
1: V/f control motor - . -
2: Vector control motor (not available now)
E1-03 V/f pattern selection  |Selects a V/f pattern in the V/f control mode.
Set Value Description
[oto E,00to OE: Preset V/f pattern can be selected.
(For details, refer to Par. 3.6.)
OF: Custom V/f pattern can be set.
This setting is fixed to OF in vector control mode.
E1-04 Rated r/min When E1-03 = OF, V/f pattern setting can be adjusted by E1-04 to 10.  |The units of the
E1-05 Rated voltage following constants
E1-06 Base r/min Voltage (V) A can be changed by
E1-07 Mid. r/min E1-05 f—t—m—mmmmrm e e 01-04:
E1-08 Mid. voltage E112 bommmmeccmm e mm s : E1-04
E1-09 Minimum r/min £1-13 pmmmm——— ! ] E1-06
E1-10  |Minimum voltage _ ! i ' E1-07
E1-11  |Mid. t/min 2 €1-08 oo Yo | : E1-09
E1-12  |Mid.voltage 2 £1-10 F-- Lo 1 ! E1-11
E1-13 Base voltage ! o : !
0 L - I 3w r/min
£1-09 E1-07 Y\

E1-12 E1-04

E1-06

Set speed so that E1-09=<E1-07<E1-06<E1-13= E1-04 will be
obtained.
Notes:
1. If V of the V/f pattern is increased excessively, motor torque can be
obtained but the following faults may occur.
* Excessive motor current may cause the inverter malfunction.
* Motor generates heat and vibrates.
Therefore, increase the value of V little by little, checking motor
current each time.
2. In flux vector control, the V/f pattern becomes a straight line
connecting the origin and the values of constants E1-05 and E1-06.




Constant No. Name _ - -Description - - y - Remarks
E2-01 Motor rated current Sets motor rated current in umts of 0 01A for 7.5kW or less, 0. 1A for - |~ T
-~ |11kW or more. - h -
g E2-02 Motor rated slip T Sets motor rated slrp in uhrts of 0. 01Hz - s )
B To convert (r/min) t6x (Hz) use the following equatron, -
fs [rated sllp(Hz)] - N
rated r/mln number-of poles
[rated frequency(Hz)] - - X P ) -
. - . i N . 120 .
E2-03- -7 l\totor‘no-loa d current | S€tS motor no—load carrent in units of 0.01A for 7. SkW or less, 0. 1A for -
R - - L. 11kWormore R . ;’ - .
- E2-04 Number.of motor _ - Sets_ the number of motor poles oo - _

E2-06 --

E207

E2-08

E2-10

resrstanoe

_ |resistance

poles

Motor line- to—lme

Motot-leak inductance

Motor 1ron-core -
saturation-coefficient
1

Motor iron-core -
saturation coefficient

2 .- S N

Motor mechanical *
loss

v,

Motor cverheat z
temperature

Motor feeder

B b . R

Motor Ime—to line resrstancet

- -
P VS ST

Sets motor line-to-line resrstance value in umts of 0.01 Q —e.

+

a.._.‘n-.. - .—' S .

Llne-to-lrne . .
_[ resrsltatn ?t . x 234 5+(25°C + msulatlon class)/2
-+ - ~ Insulauon ciass - - |-~ ° -
) temperature 234 5 + insulation class temperature

~

Set motor leakage inductance;in units of 0.1%.

- ' -

" - - - - s - - - -
ot .
~ -~ T N

Sets motor- 1ron-core saturation coefficient at 50% of magnetic flux. '

- | This constant does not have to be set since it 157set automatically by

auto-tuning.

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

- . ~ 7 > -

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

Sets operatmg temperature of motor overheat (OH3) only when the -
motor is provided. with.a thermlstor M

. Operatron mode at- OH3 occurrence s selected by L9-03.

Set Value- ~ "Description’
0: Motor decelerates to stop at the value set by C1 -02
1: - Inverter shuts OFF outputting. (Motor coasts to stop.)
2: " Motor decelerates to stop at the value set by C1-09..
; (Quick deceleration to stop) -
.3 Operation oontinues.

" .|Sets wiring resistance between the inverter and the motor in percent of|

inverter rated. voltage

fxlm

0
Vb X'NO

Rfeed? = _-—-——

- [1m: Tated current
) \Vb. base voltage

'

P.




Constant No. Name Description T - Remarks”
Constants related to motor 2 (E3-01 to E5-11) correspond to the -
following constants related to motor 1. For details, refer to the
description of the constants related to motor 1. ‘

E3-01  |Motor 2 control — A1-02 ("4: EMS control" is not available.)
method selection . ' it - -
E3-03 Motor 2 PG constant | F1-01
E4-01 Motor 2 rated r/min - E1-04
E4-02  |Motor 2 rated voltage 5 E1-05 ) ST ” ;
E4-03 Motor 2 base r/min —> E1-06 - L
E4-04 Motor 2 mid. r/min
i - E1-07
E4-05 Motor 2 mid. voltage
| — E1-08
E4-06 . |Motor 2 minimum
r/min — E1-09
E4-07 Motor 2 minimum - i i
voltage - E1-10
E4-08  [Motor 2 input voltage
selection - E1-01
E4-09 Motor 2 motor
selection — E1-02
(V/f or vector)
E4-10 Motor 2 V/fpattern  |_, g1.03 ' -
E4-11 Motor 2 mid.t/min 2 |_, El1-11 B i
E4-12 Motor 2 mid.voltage 2 S EL12
E4-13 Motor 2 base voltage
— E1-13
E5-01 Motor 2 rated current -
- - — E2-01 *- - -
ES-02 Motor 2 fated slip ' ; :
— E2-02 -
E5-03 Motor 2 no-load
current — E2-03
E5-04 Moto_r 2 numberof |- E2-04 )
poles ’ - .
ES-05 Motor-2 line-to-line - E2-05 ST - -
i resistance : .
E5-06 ~ |Motor 2 leak — E2-06 - i T
inductance - .
E5-07  [Motor 2 iron-core - E2-07 )
saturation coefficient .
1 -
E5-08 Motor 2 iron-core
|saturation coefficient |~ E2-08 -
2
E5-09 Motor 2 mechanical
- - E2-09

loss
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Constant No. Name Description Remarks
E5-10 Motor 2 overheat — E2-10 R
temperature
ES-11 Motor 2 feeder — E2-11
resistance
E6-01 Maximum output Limits of frequency reference at EMS control (A1-02 = 04).

frequency (EMS)

Minimum output
frequency
(EMS)

Set values which make E6-01 = E6-02.
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F OPTION-RELATED CONSTANTS

Constant No. Name Description Remarks

F1-01 PG constant Sets the number of pulses of PG (pulse generator) to be used. The set

value is the number of pulses per motor revolution (pulses/rev).
F1-02 Operation selection at [Sets the stopping method at PG disconnected detection. If O or 3 is set when
PG open circuit 0: Deceleration to stop (deceleration time: C1-02) the mode is changed
1: Coasting to stop to flux vector control,
2: Emergency stop (deceleration time: C1-09) the value is changed
3: Continuous operation (displayed only) to 1.
(Setting disabled when A1- 01 = 3: flux vector control.)
F1-03 Operation selection at |Sets the stopping method at Overspeed detected.
overspeed detection. 0: Deceleration to stop (deceleration time: C1-02)
1: Coasting to stop
2: Emergency stop (deceleration time: C1-09)
3: Continuous operation (displayed only)
(Setting disabled when A1-01 = 3: flux vector control.)

F1-04 Operation selection at [Sets the stopping method at excessive speed deviation detected.
excessive speed 0: Deceleration to stop (deceleration time: C1-02)
deviation detection 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 polarity.  |Motor FWD rotation
0: Phase A advanced in motor FWD rotation is in the counter-
1: Phase A advanced in motor REV rotation clockwise (CCW)
When option card PG-A2/H is connected, this constant becomes direction viewed from
disabled. the load side.

F1-06 PG division rate Sets the division rate when pulse signals from PG are monitored. Division is only for
(PG pulse monitor pulse monitoring and
output) [Setting of division rate} has nothing to do with

control.
o o = D+ 1 __1_. - 1 Enabled only when
wvision rate = { setting range ] 33 PG-B2/H card is
Data *+ - . {mounted.
l Tt m:1~32
n: 0, 1

F1-07 Integral value during [Sets whether speed control section (ASR) integral operation is performed
accel/decel during accel/decel in V/f control with PG feedback. .
enable/disable
selection 0: Disabled

1: Enabled

F1-08 Overspeed detection  |Sets the motor overspeed detection level in the ratio (%) for E1-04 (rated |Stopping method at
level r/min.). overspeed detection

depends on the setting

F1-09 Overspeed detection  [Sets the time from when overspeed is detected to when it is regarded as a |of F1-03.
delay time fault.

A fault signal is output to stop operation after the absolute value of motor
speed exceeds the set value of F1-08 and the time set to F1-09 elapses.

Overspeed level K\‘-*

H

(F1-08) / Motor speed absolute value
1
0 +

<>
Open I Closed
Overspeed l\\ ose
(fault signal) F1-09
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.. Constant No.

Name

- Description

Remarks

" F1-10 .

Excessive speed .
deviation detection
level

Excessive speed

Sets the excessive speed deviation detection level in the ratio (%) for
E1-04 (rated r/mm) ”

r -

Stopping method at
excessive speed
deviation detection
depends on the-

F1-11 Sets the time from when excessive speed deviation is detected to when |setting of F1-04.
deviation detection it is regarded as a fault
delay time i . ) . |This is not detected
A fault signal is output to stop operation after-deviation-between speed |during accel/decel or
reference and motor speed exceeds the set value of F1-10 and the time |torque control
set to F1-11 elapses. - T
Excessive speed w _Cipe—n__
dewviation . -
(fault signal) - ©F1-11°
. .F1-12 Number of PG'gear  [Sets the number of gear teeth' when there are gears between the motor [ This function is
" - |teeth 1 _ and the PG. - When the number of gear teeth is set, the motor r/min is [disabled when F1-12
..|calculated in the inverter as shown below. - =0orF1-13=0.
F1-13 - Number of PG gear L '
+.- |teeth2. -
Motor r/min
_ No of PG output pulses><60 No of gear teeth 2 (F1-13)
PG constant (F j-01 ) No of gear teeth 1(F1-12).
AO-12/H Selects item to be output to AO-12 /H(option), and sets output gain and
- output bias.
F4-01 Channel 1 monitor  |For output item, sef the monitor number (U1-XX) to be output.
- - [selection Output level and output bias are calculated by converting monitor item
3 .- - output level to 30000/100%; subtracting the set value of output bias-
F4-02 Channel 1 gain - [from the above value and multiplying it by output gain. The result of -
this calculation is output to AO-12/H channel-as 10V/30000:~ The
F4-03 Channel 2 monitor  |following shows the procedure.
selection ) ) -
F404  |Channel2 gain ' '3000% 100%" - 30000/10vV B .
+ _ .
. F&-OS: Channel 1 bias E@_‘_’g s F4 02 D/A | t-_1 o
' ) (74.03) 4 (F4-04) o )
. F4-06 . "|Channel 2 bias

| F4-05 (:‘4-05) (Constants in parentheses are -
-J‘.767~ 2767 used in case of channel 2.)

F4-02 and 04 éan be set from the digital operator only in the range of
-99.99 to0 99.99; F4-05 and 06 can be set in the range of 9999 to 9999.
To set any value other than these ranges, setting must be made by the
master controller or MEMOBUS.




Constant No. Name Description Remarks
F6-01 DO-08/H The following table outlines items to be output from DO-08/H (optlon)
Output mode selection accordmg to F6-01 setting.
Set Output Contents
Value
Terminal No. Qutput Contents
TDS-TD11: Overcurrent (SC, OC, GF)
TD6-TD11: Overvoltage (OV)
TD7-TD11: Inverter overload (OL2)
0 TD8-TD11: Fuse blown (FU)
TD9-TD11: Not used
TD10-TD11: Inverter overheat (OH)
TD1-TD2: During zero-speed detection
TD3-TD4: . During speed agree
Terminal No. Output Contents
TD5-TD11: Bit 0 Sign output (See below.)
TD6-TD11: Bit1 Sign output (See below.)
TD7-TD11: Bit2 Sign output (See below.)
TD8-TD11: Bit3 Sign output (See below.)
TD9-TD11: During zero-speed detection
TD10-TD11:  During speed agree
TD1-TD2: During run
TD3-TD4: Minor fault
Bit 3210 Output Contents Bit 3210 Output Contents
0000: No fault 1000: External fault . -
- 0001: Overcurrent 1001: Controller fault -
0010: Overvoltage 1010: Motor overload
0010: Inverter overload 1010: Not used
0011: Inverter overheat. 1011: Power loss
0100: Not used 1100: Not used
0101: Fuse blown 1101: Not used
N 0110: Not used 1110: Not used T i
Universal individual output -
2 (Output from master controller is output without being
changed.) ’
F8-01 Division rate setting |Set when synchronous operation is performed in EMS control (A1-02 = |For synchronous
(EMS) 04). Sets the division ratio of master inverter 1f pulse output. operation, SP-A2/H

Master inverter -
—_———————
| reference ———pd el VWV
freference ——p! - - L AMA i
$P-A2/H Llﬂ_t "1 1f pulse output
n
$P-A2/H <

Slave inverter

| reference ———

f reference ——p»

—e

(option card) is

_|needed.
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Constant No. Name . Description Remarks
F8-06 Synchronous control _|Set when synchronous operation is performed in EMS control (A1-02 =
ON/OFF selection 04). Synchronous operation is actually performed when both this
(EMS) constant and run operation signal (master controller) bit E are set to "1".
) F8-06 - 1 B
3 ;:D——y Synchronous operation
Operation signal (bit E) — start
F9-01 External fault bit Selects run operation signal (bit No. 4) operation from the master
|selection ) controller. : ) ‘ -
Set value Description
0: . - Fault at bit "1"
1: Fault at bit "0"
F9-02 External fault Determines the-effective range of external fault signal.
| detection mode - T
Set value Description
0:  Always detected.
1:  Detected during running.
F9-03 Operation selection at |[Set value Description }
external fault 0:  Motor decelerates to stop at the value set by C1-02.
detection 1:  Inverter shuts OFF output. (Motor coasts to stop.) _
“2:  Motor decelerates to stop at the value set by C1-09.
(Quick deceleration to stop)
3: . Operation continues.
F9-04 Operation selection at |Selects stop procedure when an error occurs in communication with the
bus error master controller.
Set value Description - Y
0 Maotor decelerates to stop at the value set by C1-02.
_ 1:  Inverter shuts OFF output. (Motor coasts to stop.) _
- 2:.  Motor decelerates to stop at the value set by C1-09.
- (Quick deceleration to stop)
3:  Operation continues.
F9-05 Control data item Sending data item can be selected among control data from the master
selection at high- controller by the parameters described in the following table.
speed side 1 -
Constant Data area to be controlled
F9-06 Control data item F9-05:  Third )
selection at high- F9-06:  Fourth
speed side 2 - | F9-07:  Fifteenth )
) F9-08:  Sixteenth -
F9-07 Control data item .
selection at low-speed
side 1
F9-08 Control data item

" |side 2

selection at low-speed
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Constant No. Name Description Remarks
F9-09 Monitor data item U1 variable item can be selected among control response data to the
selection at high- master controller by the parameters in the following table. U1 variable
speed side 1 . number is set by the parameters shown below.
F9-10 Monitor data item Constant Response data area to be controlled
selection at high- F9-09:  Third T
speed side 2 F9-10:  Fourth
F9-11:  Fifteenth
F9-11 Monitor data item F9-12:  Sixteenth
selection at low-speed
side 1
F9-12 Monitor data item
selection at low-speed
side 2
F9-13 Trace sampling cycle |Number of trace sampling times in C-option inverter trace function. 1
Set value Description
0: Trace at every scan
1to 60000: Number of sampling times .
Example: Inverter trace is executed once every 5 scans 2
when "5" is set.

*1: Control response data sent from inverter are traced.

The upper 4 words are traced at high-speed scan and the remaining
12 words at low-speed scan; the result of tracing can be seen by
using the programming panel.

*2: "scan" means C-option scan. Both CP-916A and CP-216IF/INV are
provided with two types of scans (high-/low-speed), which are
variable for CP-916A and fixed for CP-216IF/INV.

F9-14 Transmission ASR  |[Selected when ASR proportional gain is sent in control data from the
proportional gain master controller.
|selection -

Set value Description

0: Inverter constant (C5-01) is used.
1: Control data from master controller is used.
F9-15 Transmission Selected when regeneration side torque limit is sent in control data from

regeneration side
torque limit selection

the master controller. -

Set value Description

0: Inverter internal constant (L07-03 or L07-04) is used.
1: Control data from master controller is used. Common in
forward and reverse run.
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H CONTROL CIRCUIT TERMINAL-RELATED CONSTANTS

Constant No. Name - N Description - i
Multi-function input [Selects the function of a signal input form control circuit terminals 9CN-19 to 24.
terminal function -

- Lt et

selection Set Value - - Function .
) 02: Option/inverter selection . )
H1-01  [Multi-function input - 08: " External baseblock/NO contact .
. [(terminal 9CN-19) 09: . External baseblock/NC contact e, .
T I 14: Fault reset : - -
H1-02  [Multi-function input 15: ° " Emergency stop - -,
(terminal 9CN-20) OF: . Through mode . .o
20, 21 to 2F:  External fault N P o2
H1-03  |Multi-function input ) . ’ T

(terminal 9CN-21)

H1-04 |Multifunetioninput | - - = T - -
(terminal 9CN-22)

- H1-05  |Multi-function input : _ o :
(terminal 9CN-23) o : - N

H1-06  [Multi-function input - ) o - - ; o
(terminal 9CN-24) . ) L . -
Set Value ) _ - Description
02 - » Option/inverter selection S : -
Selects whether operation i$ performed-with option*card teference or inverter reference. Opnon/mverter selection is
effective only during stop.

Open - Runs by speed reference and run command from inverter control circuit lermmal or dlgltal operator
Closed: Runs by speed reference and run command from mastér controller.

08 . F_.xternal baseblock .
Baseblock operation is performed at "closed". . External baseblock operation differs as described below,
depending - '

on the run command mput status. '

- When an external baseblock signal is input during run, BB blinks on the digital operator to shut OFF inverter
output. When the external baseblock signal is gone, operation restarts with the speed feference-obtained
before baseblock. At this time, voltage recovers up to the set value in the voltage recovery time (1.2-04).

- When a stop signal is input and an external baseblock signal is input while thé inverter is decelerating, BB blinks
on the dlgltal operator to shut OFF inverter output and stop the operation.

4

09 . |[*External baseblock .- - T
. Baseblock is performed at "open". The other sequence is the same as that of set value =08. —- - - - - .

14 e Fault reset
Closed: Resets a fault.

15 * Emergency stop
Closed: Emergency stop (Deceleration time: C1-01)

OF * Through mode

20to 2F | External fault




Constant No.

Name . Description

-

. |[Multi-function output {Selects the functlons of signals output from the control circuit terminals.

terminal function
rselection Set Value Function
’ 00:  During run

H2-01 Multi-function output | 01:  During zero-speed ‘
(terminal TB2-4, 5) 02:  Speed agree 1
03:  Desired speed agree 1
H2-02 Multi-function output | 06:  Inverter operation ready
(terminal 10CN-10) 07:  During undervoltage detection
08:  During baseblock
H2-03 "|Multi-function output’| OE:  Fault )
(terminal 10CN-12) OF:  Through mode
11:  During fault reset
H2-04 Multi-function output 12:  During REV run
(terminal 10CN-14) .
Note: TB2-1, 2 and 3 terminals become fault output signals when the hardware malfunctions.
H2-05 Multi-function output t
(terminal 10CN-16) ’
H2-06 Multi-function output
(terminal TB2-1, 2, 3)
Set Value Description )
00 * During run
'Closed when the inverter is outputting voltage or a run command is input.-
01 * During zero-speed
Closed when the inverter output frequency is less than the minimum r/min. (E1-09) in V/f control with PG feedback.
Closed when the motor speed is less than the zero-speed level (B2-01) in flux vector control.
Motor speed :
_\ - Zero-speed level (B2-01)
During zero-speed —_.-—-[——C_";SI—
02 * Speed agree 1
Closed when motor speed is within the detection range shown below.
Speed reference - L4-02 < SFS output = 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.
14-01 - L4-02 < SFS output (without a sign) < 14-01 + L4-02 )
06 * Inverter operation ready
Closed when inverter operation is ready.
07 * During undervoltage detection )
Closed when the main circuit or control circuit power supply is reduced or the main circuit MC is turned OFF.
08 ¢ During baseblock
Closed during inverter output baseblock. (NO contact output) -
OE * Fault
Closed during a fault excluding CPFOO and CPFO1.
OF * Through mode
11 * During fault reset
Closed while a fault is being reset.
1A * During REV run
Closed during REV run.
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Constant No. Name . _ _ Description Remarks
H3-01 Signal level selection [Set Value Description i Resolution
(terminal 9CN-4) 0: 0 to 10V input [11 bits + sign input]
1: -10 to +10V input
H3-02 Gain Sets the input gain (level) when speed reference voltage is 10V. -
(terminal 9CN-4)
H3-03 Bias Sets the input gain (level) when speed reference voltage is OV.
(terminal 9CN-4) T - ’
H3-04 Signal level selection |Set Value Description Resolution
(terminal 9CN-8) 0: 0 to 10V input [11 bits + sign input]
1: -10 to +10V input
H3-06 Gain Sets the input gain (level) when terminal 9CN-8 is 10V,
: (terminal 9CN-8)
H3-07 Bias Sets the input gain (level) when terminal 9CN-8 is 0V.
(terminal 9CN-8)
H3-08 Signal level selection [Set Value Descriptio}x Resolution
(terminal 9CN-8) 0: 0 to 10V input [10-bit input]
- . N -10 to +10V input
- - 2: 4 to 20mA input
Note: Inputs the set value of multi-function analog reference. (Refer to
H3-05.)
H3-10 Gain - - |Sets the input.gain (level) when terminal 9CN-6 is 10V.
- |(terminal 9CN-6) -
H3-11 Bias Sets the input bias (level) when terminal 9CN-6 is OV.
(terminal 9CN-6) .
H3-12 Analog input filter Sets terminals 9CN-4,6,8 to primary delay filter time constant.
time constant - -
H4-01 Multi-function AO  [Selects control circuit terminals 10CN-2 (multi-function analog monitor) [Resolution
(terminal 10CN-2)  |items to be output. [9 bits + sign]
- Sets a monitor No. (Ul-XX) to be output to an output item.
H4-02 Gain . Multiplies the value obtained by subtracing H4-03 set value from monitor )
(terminal 10CN-2) constant output ]evel by H4-02 Set va]ue i
H4-03 Bias Subtracts the H4-03 set value from the monitor constant output level.
(terminal 10CN-2)
H4-04 Multi-function AO  [Selects control circuit terminals 10CN-4 (multi-function analog monitor) [Resolution
(terminal 10CN-4) to items to be output. [9 bits + sign]
Séts a monitor No. (U1-XX) to be output to an output item.
H4-05 Gain Multlplles the value obtained by subtracting H4-06 set value from the
(terminal 10CN-4) monitor constant output level by H4-05 set value.
H4-06 Bias Subtracts the H4-06 set value from the monitor constant output level by
(terminal 10CN-4) H4-05 set value.
H4-07 Analog output signal |Set Value Description Enabled for inverter

level selection

0: 0 to 10V.input
1: -10 to +10V input

AO and AO-12/H.
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L PROTECTION-RELATED CONSTANTS

Constant No. Name Description Remarks
L1-02 Motor OL operation |* Sets motor OL protective operation range.
time
L1-03 Motor OL detection  |* OLI: Setting of motor OL operation point. Set in the percent
|starting current for motor rated current (IM). .
* Motor OL time (T) for output current I (percent of motor rated current)
is expressed by the following equation.
40 (%)
T(s) = x L1-02(s)
[{%)-L1-03 (%)
A
T . -
Operation
time (s) £1-02
L1031 OLI+40(%)
Output current (%)
L1-04 Operation selection at |Selects an operation mode when motor overload is detected.
motor overload
Set Value  Description

0: Motor decelerates to stop at the value set by C1-02.

1: Inverter shuts OFF output. (Motor coasts to stop.)

2: . Motor decelerates to stop at the value set by C1-09.

. (Quick deceleration to stop)
3: Operation continues.
L2-01 Momentary power Selects whether the inverter is stopped at momentary power loss
loss detection detection or operation restarts after recovery if a momentary power loss
occurs.
ISet Value Description

0: Operation does not restart after recovery. A fault contact is
output to stop the inverter when a momentary power loss is
detected. .

1: Operation restarts after recovery. Operation restarts at
recovery within the time set to 1.2-02. In this case, a fault
contact output is not activated. If it does not restart within
the L2-02 set time, a fault contact output is activated to
stop the inverter after elapse of the L2-02 set time.

2: Operation restarts after recovery.

Regardless of 1.2-02 set time, when the power supply can
be recovered while the inverter control power supply can be
held, a mode to restart operation is entered.
A fault contact output is not activated. The control power
supply holding time differs depending on the inverter
capacity. ’

L2-02 Momentary power Sets the allowable value of power supply recovery time for a process at

loss ridethru time

momentary power loss occurrence. 1f the power supply recovers within
this time, operation restarts. if not, a fault contact output is not activated
to stop the inverter after this set value from detection of a power loss.




Constant No.

Name .

- Description

- Remarks °

L2-03

Min. baseblock time

To restart operatron after detectmg a momentary power ]oss, (1f the motor.
has residual voltage) excessive current is applied to the motor at the -
moment of startup and the invertér. may detect a fault.- The minimum
baseblock time is the time to wait for restart until the motor residual
voltage is almost dissipated. Effective when_ L2 01 = 1 isselected.

* When "min. baseblock time = recovery time" -0
Operation restarts after elapse of the min. baseblock time from a
momentary power-loss. -t .
 When "min. baseblock-time < recovery ‘time"
Operatlon restarts after_recovery.

-

Voltage recovery time |

At restart after recovery from a momentary power loss, the inverter . -

completion of speed-search,. the time to start-up output voltage to normal
V/f pattern is set. -It is defined as follows:
200V class: Timie to increase output voltage from 0 to 200V -

performs speed search operatron in order to detect the motor speed. After|-

400V class: Time to mcrease output voltage from 0 to 400V o

1205

Undervoltage'
detection level

_|input side.

" |Sets inverter main circuit DC bus bar voltage valué to detect

undervoltage . <

400V class: 380VDC), it may be necessary to insert an AC reactor at the

-~ PR IS e,

To set the value less than the standard set value (200v class: 190VDC, - '

Stall prevention

L3-01 . Sets a functlon to prevent the motor from stalling at acceleratlon -
i [selection during accel R _ L s
i - - |Set Value - Contents - - —_ - - - ot
- i "0: _ Motor stall prévention during acceleratlon drsabled T -
- Regardless of the motor status, the inverter increases ! -
output frequency at the set acceleratron rate. With a large-
) load the motor may stall.
. 1: -Motor stall preventlon during acceleratron enabled
= " Acceleration rate is automatically reduced according to _ -
) B motor current to prevent the motor from stalling during
acceleration. .
- - - ; Acceleratiori time may bc longer | than the set-value
according to the load. ° - -
- K *2: - Optimum acceleration mode )
: . By monitoring motor current, acceleration rate 1s
automatically adjusted so that acceleration canbe
- . accomplished in the shortest trme dlsregardmg the settmg of
- - - == 7 | - 7 acceleration time.
1L3-02 Stall prevention level ‘When motor stall prevention during acceleration (L3-01 = 1) or optimum i
durmg accel ) acceleration function (L3 01-= 2) is selected, the inverter adjusts the :
- A - acceleration rate automatlcally so that motor current at acceleration will
- __|not exceed the set value. :
-13-03 Stall preventxon 11m1t When a motor is usedina constant output area, the stall preventron level
- dunng accel during acceleratlon is automatically reduced for smoother acceleration.

1
i
1

" | .dunng accel _

This constant isa limiting value to control the stall prevention level

~ |during acceleration in the constant output section so that it will not be
; reduced unnecessanly

Constant-torque Constant-torque °
_|section - _+ section -

Stall prevention level
—= e u2-02

" Stall prevent-l\on it
dunng accel
) L3-03

0. Base rimln

"

81




Constant No." Name - Description Remarks
1L3-04 Stall prevention Sets a function to prevent mverter DC bus bar overvoltage during .
selection during decel |deceleration. -
Set Value Descri gtlo
0: Stall prevention during deceleration disabled.
Inverter decelerates at the set deceleration time.
) Excessively short deceleration time detects overvoltage fault
(OV) to stop the inverter.
1: Stall prevention during deceleration enabled.
By monitoring DC bus bar voltage status, the deceleration
rate is automatically reduced to prevent overvoltage.
Deceleration time may be longer than the set value.
2: Optimum deceleration mode
Deceleration rate is automatically. adjusted so that the
inverter can decelerate in the shortest time. N
* For deceleration using a braking unit or braking resistor, set the value
to 0 (stall prevention during deceleration disabled). The motor may
- hunt.
-1* Optimum decelefation function (1.3-04 2) cannot be set in the vector .
control mode
L3-05 Stall prevention Sets a function to prevent motor stalling status at a overload during
selection during - constant speed operation.
running -
: Set Value Description .
) 0: Stall prevention durmg run disabled.”
The motor may continue stalling even if the load is reduced
- after a load exceeding the inverter overload resistance is )
applied during speed agree.
- 1: Stall prevention during run enabled.
- " When inverter output current exceeds the value set to L3-06
"and it continues more than 100ms during speed agree,
- " speed is decreased (deceleration time: C1-02) to control the
motor stalling. When the load returns to the normal state,
acceleration restarts to continue operation at the former
" speed.
2: Stall prevention dunng run enabled
Stall prevention during run enabled.
The basic operation is the same as that of set value 1 except
that the deceleration time to decrease speed is the value set
to C1-04.
L3-06 Stall prevention level [Sets the inverter output current level to start stall prevention during run
during running (preventing the continuous stalling status by decreasing speed). T
- _Sp; ed N Decel ime N
_ ) Hysterzeils : \Accel yme
Detection level of stall prevention 4, C
dunng run (L3-06) - £
Recoverylevel 4/ = — .
Inverter output current ¢ ;
detection time 100ms Actlvatmg stall prevention ' )
dunng run
L4-01 Desired speed agree | This constant is used to detect speed agree, etc. Output speed to be Refer to next page.
© 7 |detection level detected is set. This detection is performed both for FWD and REV rur. |Unit can be changed
- When A1-02 is set to 04 (EMS control), set the current to be detected, in |by O1-03 setting.
i units of 0.01% (fixed).
14-02 Speed detection width |Set detection width at L4-01 speed detection. Refer to next page.

When A1-02 is set to 04 (EMS control), set the detection width for L4-01
current detection in units of 0.01% (fixed).

Unit can be changed
by O1-03 setting.
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DESCRIPTION OF SPEED DETECTION OPERATION

Related Constants LA4-01 (Speed Detection ixvel)
L4-02 (Speed Detection Width)

Speed Agree Speed Agree 1

Speedreference = = e =7 1407 . -
Output frequency _ﬂi ] ’
or motor speed : : N + .
S T\ ey g 402
i [ -
| I

Speed agree 1
(Mult-function contact output set value = 02)

Desired Speed Agree |Desired Speed Agree 2

Output frequency
or motor speed

Spoed agree 1 lclosladll Open r—}

(Multi-function contact output set value = 03) 4

N -




Constant No.

Name

Description

Remarks

L5-01

Number of auto restart
attempts

Fault retry is a function to reset the fault in the inverter and restart
automatically to continue operation if a fault occurs.  This constant sets
the number of fault retry times.

By setting 0, fault retry operation is not performed.

[Fault retry operation]

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

2. When the min. baseblock time (L2-03) elapses, a fault is reset auto-

matically and speed search operation is performed from the output

frequency obtained at fault occurrence.

3. 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 d _l } When L5-02 = 1

T4 Fault contact output
Is activated

Fault contact j

Output frequency.

‘ - ~_ Motor rotating speed
ORI
[Clearing the number of retry times]
'The number of retry times is cleared to O in the following cases:
1. A fault does not occur for more than 10 minutes.
2. A fault reset signal is input from the control circuit terminal or digital
operator.

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

However, fault retry is disabled for the following faults.

UV2  (Control circuit undervoltage)
uUvs3 (MC answer fault)

SC (Load short-circuit)

OH (Heatsink overheat)

EF (Run command fault)

0s (Overspeed)

DEV (Excessive speed deviation)
PGO (PG disconnection)

OPR (Constant setting error)

CE (Transmission error)

EF3 to 8 (External fault)

L5-02

Auto restart operation
selection

Sets whether a fault contact output is activated during fault retry.

Set Value Description
0: A fault contact output is not activated during fault retry.
1: A fault contact output is activated during fault retry.




Constant No. Name Description. . Remarks .
L6-01 Overtorque detection |Sets a function to detect overtorque. . __ '
- selection 1 * |Overtorque is detected according to-output current value in the V/f )
control mode and using the mverter internal torque reference in the
vector control mode. .- T
N Set Value Description . j
0: Overtorque detection dlsabled (factory settmg)
- 1: Overtorque detection enabled
Overtorque detection is performed only during constant-speed
- run and "OL3" is displayed, blmkmg, to contmue operation
after detection. ~ .. - -
2: Overtorque detection enabled - )
Overtorque detection is performed during run and "OL3" is )
-displayed, blinking, to continue operation after detection.
-.3;.  Overtorque detection enabled - - -
Overtorque detection is performed only during constant-speed
run and "OL3" is displayed, lighting at overtorque detection,
) _and a fault contact is output to stop ‘operation. _
4: ~ Overtorque detection enabled _ -
- Overtorque detection is performed dunng run. "OL3" is
displayed, lighting at overtorque detection, and a fault contact
output is activated to stop operation.
L6-02 Overtorque detection [Sets the overtorque detection level: ; i
level V/f control mode: Inverter rated current becomes 100%.
. Vector control mode: Motor-rated torque becomes 100%.
"L6-03  |Overtorque detection [Overtorque 1s detected-if the time when motor current or torque exceeds
time | _ |the value set to L6- 02 is longer than the time set by this constant.
i Digital operator dtsplays "OL3".
L6-04 Overtorque detection _[The functions are the same as thiose described for.constants L6-01 to L6-
selection 2 03.. -
L6-05 Overtorque detection |Used when two types of overtorque detection are output to multi-function
level 2 “|outputs. Dlgltal operator displays "OLA4". .
L6-06  |Overtorque detection D
time 2
L7-01 Forward torque limit |Sets motoring side torque limit value during FWD run. Refer to the figure
- ) below.
L7-02 Reverse torque limit  |Sets motoring side torque limit value during REV run. Refer to the figure
- ' below.
L7-03 Forward regenerative [Sets regenerating side torque limit value during FWD run. Refer to the figure
torque limit - below:
L7-04 Reverse regenerative  |Sets regenerating side torque limit-value during REV run.

torque limit

Torque reference

Plus’ » Fwd run motoring side

torque mst
L7-01

Rev run regenerating
side torque imit

L7-04 . N D
Minus Plus Motor rotation
- o - - R,

Fwd run regenerating
side torque hmit

Rev run motoring side 1.7-03

torque himit

L7-02 Minus
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Constant No.

Name

Description

Remarks

L8-01

Braking circuit
protection selection

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

Built-in braking resistor
. overheat protection
Not provided
Provided
Not provided

Set Value . Built-in braking transistor
fault detection.
0: Provided
1: Provided
2: Not provided

L8-02

Inverter overheat pre-
alarm level

Sets the heatsink temperature to predict heatsink overheat.

“* .=

L8-03

Operation selection
after inverter overheat
pre-alarm -

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

Set Value  Description - )
0: Deceleration to stop at value set to C1-02-
1: Inverter output OFF
(Coasting to'stop) - -
2: Deceleration to stop at value set to C1-09
(Quick deceleration to stop)
3: Continuous operation

1.8-05

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 détection disabled

1: Excessive ripple detection enabled

18-07

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.

19-01

Thermistor
provided/not provided
selection

Sets whether the first motor is provided with thermistor.

Set Value Description
0: Not provided
1: Provided

When "provided" is selected, the following procedures are taken:

* Motor overload is detected in both aspects of current and temperature.
* Motor overheat is detected.

* Thermistor disconnection is detected.

* Motor temperature is displayed (U1-39).

19-02

Operation selection at
thermistor open circuit

Selects an operation mode when thermistor disconnection is detected. .

Set Value Description
0: Motor decelerates to stop at the value set by C1-02.
1: Inverter shuts OFF output. (Motor coasts to stop.)
2: Motor decelerates to stop at the value set by C1-09.
(Quick deceleration to stop)
3: Operation continues.
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Constant No.

Name

Description

Remarks

19-03 Operation selection at [Selects an operation mode when motor overheat is detected.
- |motor overheat (OH3) -
Set Value Description : -
0: Motor decelerates to stop at the value set by C1-02.
1: Inverter shuts OFF output. (Motor coasts to stop.)
2: Motor decelerates to stop at the value set by C1-09.
(Quick deceleration to stop)
-3 Operation continues.
L9-04 Motor 2 thermistor  |Sets whether the second motor is provided with thermistor.

provided/not provided
selection

Set Value Description
0: Not provided B .
1: Provided . .-

‘When "provided” is selected, the following procedures are taken:
 Motor overload is detected in both aspects of current and temperature.
* Motor overheat is detected.

* Thermistor disconnection is detected.

* Motor temperature is displayed (U1-39).
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O DIGITAL OPERATOR-RELATED CONSTANTS

Constant No.

Name

Description

Remarks

01-01

Monitor selection

4 items can be monitored in operation. This constant can select an item
to be monitored instead of output voltage. Set 01-01 to (1] in monitor
constant U1-[1{7.

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

1

Description
Displays speed reference.

2: Displays motor speed or output frequency

3: Displays output current.

4: Displays a monitor item selected by 01-01.
(factory setting: output voltage)

01-03

Setting/display units
of speed reference/
monitor

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

Set Value  Description
0: Unit: 0.01Hz Displayed as F(1[1. OO
1: Unit: 0.01% Displayed as PO . OO
2t039:  Unit: r/min (0 to 3999)
r/min = 120 X frequency reference (Hz) / E2-04(E5-04)
Displayed as n(J1010]

40 to 3999: Decimal point position set with 5th digit value of 01-03.
5th digit value= 0: Displayed as vC1[10O O
5th digit value= 1: Displayed as vCO (0. O
5th digit value= 2: Displayed as v(1[. OO
5th digit value= 3: Displayed as v(J. 010
01-03 4th to 1st digits determine the set value of 100%
speed.
(Example 1)
Assuming that 100% speed set value is 200.0, set O1-
03 = 12000.
When 01-03 = 12000 is set, 100% frequency is displayed
as 200.0 and 60% speed is displayed as 120.0.

(Example 2)
Assuming that 100% frequency set value is 65.00, set O1-
03 =26500.
When 01-03 = 26500 is set, 60% frequency is displayed
as 39.00.
01-04 Setting unit of V/f Setting unit of V/f pattern constants can be changed to Hz. V/f pattern constants:
pattern E1-04
Set Value Description E1-06
0: Setting monitor unit: Hz E1-07
1: Setting monitor unit: r/min. E1-09
El-11
E4-01
E4-03
E4-04
E4-06
E4-11
02-01 LOCAL/REMOTE  |[Sets digital operator LOCAL/REMOTE key enabled/disabled.
key enable/disable

Set Value Description
0: Digital operator LOCAL/REMOTE key disabled.

1: Digital operator LOCAL/REMOTE key enabled.
Priority of speed reference and run command is alternated
with priority set by digital operator or by B1-01 and B1-02.




Constant No.

Name

- . -. Description. < ) S

_Remarks .

02-02

STOP key
enable/disable
selection during .
REMOTE operation

 |operation.

Sets digital operator STOP key enabled/dlsabled dunng REMOTE )
Set Value Value Descngtro - . , -
0:-  Digital operator STOP key dlsabled I

Digital operator STOP key is disabled during run by run

1: . . Digital operator STOP key enabled
i _ Digital operator. STOP key is enabled even  during run by run”
command other “than that given from the drgrtal operator. ~

stop command other than-that given from the digital operator, it is
necessary to turn OFF the ran command once. .

o . command other than that given from the drgltal operator. -

When the set value is "1 (factory settmg)" ‘and operatlon is stopped by a .

02-04 -

kVA selection

Sets inverter capacrty By this constant. settmg, control constants
peculrar to the inverter can be set- automatrcally

- - _<—n-‘_‘=_-__ - ~v e - v .- ~d

“IRefer to para. 3._5.>
S -

02-05

Speed reference
setting method - -
selection -

Whether-ENTER‘ key operafion is né'edea can be set when speed
reference is set by d_igital operator. -

- e,
- -Tel

Set Value
0.7 "~

Descnptro .
* Digital operator ENTER key needed

To sét speed refefence by digital operator, the inverter
accepts speed reference at the time when the digital
operator ENTER key is depressed. :
1: Digital operator ENTER key not needed. -

- Inverter accepts speed reference displayed on the digital
operator speed reference without ENTER key operation.

02-06

Digital operator
disconnection -
detection enable/ _ .
disable selection

-F - 0:

When running by, digital 6perator, inverter-operation selection at
comimunication fault occurrence between the digital operatof and the
inverter (cable disconnection, removal of digital operator, etc.) is set.

Description S N
.- Operation continues. -- ;.
1: Coasting to stop and an error message "OPR"’is mdlcated
- on-the digital operator. -

Set Value

02-07

Cumulative operation
time setting

Sets an initial value of cumulative, operation time. Accumulation of
operation time starts from this set value. . !

~02-08"

Cumulative operation
time selection

Set Value ; ) .
’ 0: - All time while the inverter-power supply is tumed ONis .,

Defines the operation time.”

s e

Description

..accumulated as operation time.
1:  Only the time whilé the inverter is runnmg is accumulated as
operation time. “ .

- - vt 5
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