Varispeed-676VG3/VH3 DRIVE
INSTRUCTIONS

MULTI-PURPOSE VECTOR-CONTROLLED INVERTER

MODEL CIMR-VG{___}, -VH__]
200 to 230V 0.5 to 100HP (0.4 to 75kW) 1 to 100kVA
380 to 460V 0.5 to 400HP (0.4 to 300kW) 1 to 400kVA

H

Before inttia! operation, read these Instructions thoroughly, = -
and retain for future reference T

YASKAWA TOE-S676-3F
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INTRODUCTION

The Varispeed-676VG3/VH3 (VS-676VG3/VH3) is an inverter that drives squirrel-cage
induction motors by vector control. This inverter employs IGBT’s as main circuit elements
to provide low-noise, flexible, variable speed operation with high-performance speed and
torque control.

Read this nstruction manual thoroughly before installing and operating the inverter. This
instruction manual will also be necessary for maintenance and troubleshooting.

NOTE
In this manual, information 1n shaded areas (] apply only to inverters with revision “E” and after
MODEL CIMR-VGU
MODEL CIMR-VGU20P4 SPEC 20P40E YM
A C INPUT A C OUTPUT
VOLTS 20010220 Hz 50 VOLTS 010200 MAX
VOLTS 200 to 230 Hz 60 PHASE 3 AMPS 32
PHASE 3 AMPS 20 HP 05 kKVA 10
FILENO E131457 NPIT41075 1
L REVISION ORDER
MODEL CIMR-VGA
~
MODEL CIMR-VGA20P4
200V CLASS INVERTER
INPUT AC 3PH 200 to 220V/50Hz
200 to 230 V/60Hz 2 0A
DC 270 to 330V 2 5A
OUTPUT AC 3PH 0 to 200V 1kVA 3 2A
SPEC 20P40E
L YASKAWA ELECTRIC CQRPORATION JAPAN
NPIT41181 10 j
“- REVISION ORDER
Documents related to the VS-676VG3/VH3
Document No
BRAKING RESISTOR UNIT, BRAKING UNIT TOE-C736-50 5
DIGITAL REFERENCE CARD MODEL DI-16H TOE-C736-30 16
DIGITAL OQUTPUT CARD MODEL DO-08 TOE-C736-30 24
ANALOG REFERENCE CARD MODEL Al-14B TOE-C736-30 14
ANALOG MONITOR CARD MODEL AO-08 TOE-C736-30 21
ANALOG MONITOR CARD MODEL AO-12 TOE-C736-30 22
VS-676VG3/VH3 SUPPORT TOOL INSTRUCTION MANUAL EZZ 005865




WARNING

1) After turning OFF the main circuit power supply, do not touch circuit components until
the DC bus capacitor “CHARGE” LED has extinguished which signifies that harmful
voltage no longer exists within the inverter.

2) Do not connect or disconnect wires or connectors while power is applied to the inverter.
3) Do not check signals during operation.
4) Be sure to properly ground inverter using ground terminal G (E).

5) Never connect main circuit output terminals T1 (U), T2 (V), T3(W) to the AC main circuit
power supply. Inverter damage may occur.

CAUTION

1) All the constants of the inverter have been preset at the factory. Do not change their
settings unnecessarily.

2) Do not perform dielectric tests on any part of the inverter. The inverter contains semi-
conductor devices which are vulnerable to damage from high voltage.

3) The control PC board employs CMOS ICs which can be damaged by static electricity.
Do not touch the CMOS IC elements.

4) When the main circuit power supply 1s from a DC power supply P1-N or B1/P-N, and not

from L; (R), L, (S), L3 (T), be sure to remove wiring from the main circuit L; (R), L, (S)
to the control circust £ ; (r), €, (4)[or £ (r), £ ,400 (A4 400)].

s 576\
%.g‘&”
s

k8

691-266

Model CIMR-VG 27P5 Model CIMR-VH 23P7
200V 7 5kW 200V 3 7kW



1. RECEIVING

This inverter has been put through demanding tests at the factory before shipment. After
unpacking, check the following :

« Venfy that the received product matches the purchase order sheet (invoice) and/or packing
slip.
» Transit damage.

If any part of the inverter is damaged or missing, immediately notify the shipper.

1.1 NAMEPLATE DATA
MODEL CIMR-VGU

MODEL CIMR-VGU20P4 SPEC 20P40E Y™
AC INPUT Ad puTPUT
VOLTS 20010220 Hz 50 VOLTS 0 to P00 MAX
VOLTS 20010230 Hz 60 PHASE 3 AMPS 32
PHASE 3 AMPS 20 | HP 05 KVA 10
FILENO E131457 NPIT41075 1
Eg%&ﬁ%ﬁgss‘s Type  REVISION ORDER
MODEL CIMR-VGA
MODEL CIMR-VGA20P4 W
200V CLASS INVERTER
INPUT AC 3PH 200 to 220V/50H:
200 to 230 V/60Hz 2 0A
DC 270 to 330V 2 5A
OUTPUT AC 3PH 0 to 200V 1kVA 2 2A
SPEC 20P4QE
YASKAWA ELECTRIC :$RPORAT|0N JAPAN

NPiT41181 10 )

SPECIFICATION

ENCLOSURE ——— L NUMBER

0 Open Chassis Type REVISION O3DER

MODEL DESIGNATION

CIMR-VGU20P4

]

Inverter Applicable maximum motor output
VG 676VG3 Series 0P4 : 0.5HP (0.4kW)
VH 676VH3 Series 0;7 1HP (Ot-gf’kw)
Specifications GCSA Gortied 300 400HP (300kW)
UL Listed and ertifie ¢ upn
Components* an ;2?: :Ites

U with PG

V without PG point

*E f

JAPAN use (Non UL/CSA) xcept for the following components

A with PG 200V Class 400V Class

B without PG CIMR-VGUNV | CIMR-VGUV

C with PG (for Multi-system) 21P5 40P4

D without PG (for Multi-system) 2018 41P5

J with PG (for Motor Control Centers) 2130 45P5

K without PG (for Motor Control Centers) 2137 4018
Voltage 2145 4200

2 200 to 230V 2L55

4 380 to 460V 275




2. INSTALLATION
CAUTION

 Never move, lift or handle the inverter by the front cover.
» Lift the inverter from the bottom.
* Do not drop the inverter.

2.1 LOCATION

The location of the inverter is important in achieving proper performance and normal
operating life. The inverter should be installed in an area where the following conditions
exist:

* Protection from rain, wind, and moisture.

* Protection from direct sunlight.

* Protection from corrosive gases and liquids.

* Protection from dust and metallic particles.

* Ambient temperature : +14 to 113°F (-10 to +457C)

* A minimal amount of electromagnetic noise (i.e. away from welding machines or power
machinery.)

* Free from vibration.

CAUTION

When mounting units in a common enclosure, wnstall a cooling fan or
use some other method to keep the air entering the inverter below 113°F

(45C).




2.2 DIMENSIONS in inches (mm)

Table 2 1 External and Mounting Dimensions in inches (mm)

M External Dimensions
Voltase Model Extcrnal Dimensions Mtg Dimensions Approx
Clae CIMR-VG Mass
-VH w H D Wl HI d Ib (kg)
. 805 | 1197 | 748 | 709 | 122 ]
20P4, 20P7. 21PS Q45) | (304) | 90) | (180) | (285 | M6 )
805 | 1197 | 886 | 709 | 1122 15
22p2, 2377 @045 | 304 | @25 | aso) | 85 | M6 @
805 | 1394 | 1004 | 709 | 1319 »
25P5 27PS 045 | (354 | @55 | asmy | @335 | M6 | (o)
o011 984 | 1969 | 1004 | 787 | 909 | 5
2 @50 | o0y | @55 | ooy | @ss) @
1280 | 2165 | 965 | 1083 | 2106 60
2015 @25) | 5500 | 45) | @15 | (535 | M6 | q27)
T 1280 | 2165 | 1004 | 1083 | 2106 70
ooy | 20182022 325 | 5500 | @55 | @3 | ¢35 | M6 | @32
Class PE— 1673 | 2736 | 1378 | 1260 | 2638 141
23072137 @5 | ©5 | 350 | 3200 [ 6700 | MO | (69
1870 | 3150 | 1102 | 1476 | 3071 130
2037 @7s) | @ | @80y | @315 | asoy | M0 | (s9)
PR 1870 | 3150 | 1378 | 1457 | 3051 183
2L45.2L55 @S | ®0) | @aso | a7y | 7y | MI0 | (83
1870 | 3150 | 1102 | 1476 | 3071 143
2055 @ | ooy | @s0) | 379 | @80y | MIO | (5
7362 | 5039 | 1783 | 2165 | 4902 337
% 2075 ©00) | (1280) | 4s53) | (5500 | 1245) | MI2 | (153
75t 264 | 3642 | 1575 | 1752 | 3528 | | 29
Py . <75 | ©25 | @0y | @45 | (895) (133)
P T n 805 | 1394 | 866 | 709 | 1319 20
§ = a0pd a0p7, 41PSTa2P2 | oo | 3say | 3oy | soy | Gasy | M6 ©
H T 805 | 1394 | 1004 | 709 | 1319 p7)
43P7. 45PS5; 47P5 @5 | @5 | @5 | asm | 335 | M6 | (9
984 | 1969 | 1004 | 787 | 1909 43
4011 4015 @s0 | 5000 | @s55) | 2000 | 485) M6 22)
< RNy 018t 4022 1280 | 2165 | 1004 | 1043 | 2106 | 70
W 4-MTG HOLE = (325) (550) (255) (265) (535) 32)
1 FOR d SCREW
L___’ 1378 | 2854 | 1102 | 988 | 2776 %
4030, 4037, 4045 (3500 | 15 | 2800 | @50 | 0% | M8 | s5)
1969 | 3642 | 1102 | 1575 | 3543 165
4L45 500 | (925 | (280) | @0y | o0y | MO | (75
A_B_ . L L, 400V . 2264 | %42 | 1102 | 1870 | 3543 194
| - Claw | 4055 4075 575 | @35 | @80 | @75 | ©oo | MO | (gg)
i R
4 1791 | 2R | 1378 | 38 | 31% 191
* d 4L55, 4L75 @ss) | 820 | @50) | 3500 | (95 | MI0 | 7
6-MTG HOLE al10 2264 | 3642 | 1299 | 1870 | 3543 )
FOR d SCREW (575) (925) (330) 475) (900) Mi (104)
2264 | 3642 | 1476 | 1752 | 3524 293
- 4LAl 15 | 0259 | 3715 | @4es) | ®9s) | M2} (133
s}
2362 | 5354 | 1783 | 2165 | 5217 375
4160 ©00) | (1360) | @a53) | 50y | (32s) | MI12 | (70)
264 | 3642 | 1575 | 1752 | 3524 24
4LAG 75 | ©25 | d00) | @45y | @®95) | M2 | (ayp
" 2598 | 3819 | 1630 | 2362 | 3701 363
4 & 4 | 4200* ©60) | ©100 | @14y | ©00) | ©40) | MI2Z | (i65)
4 ¢ L: ~L 0 —J 3 * DC reactor 1s needed externally, See Fig 2.1
+ JAPAN use (Non UL/CSA) only.
Voltage Model Extemnal Dimensions Mountng Dimensions A&I:fs‘i‘
Class | CIMR-VG w | Hn|bpfjal|ls|lcl|le|l | e | m]|i J d | bke
VH. - g
3730 [ 5700 | 1712 | 197 | 1122 [ 2224 | 197 | 098 | 394 | 5512 [ 1732 1220 794
4220 Mi2
400V 2 ©50) [(1250) | 435) | 50y | 285) | 565 | 500 | @5 | {100y | (1400) | @40y | Gioy (360)
Class TR0 (6299 [ 1701 | 217 [ 1173 [ 2264 [ 126 | 098 | 413 [ 6102 | 1732 [ 1220 [ apy5 | 926
4300 900 | 16001 | 455) | 55) | 298) | 575 { 3 | @5 | uos) | assey] @ | Gioy - 1 @20




2.2 DIMENSIONS in inches (mm) (Cont'd)

2-EYEBOLT
FOR M8 SCREW
2-TERMINAL NAMEPLATE

FOR M12 SCREW

) =l 1l '] 5
o i
[«]
@
©

| = K
+ T + 1 E* |
o 19/
gg:s :;50) ot HOE | I::]‘bm ! 65 160
30 C 8 07 (205)
MAX 9 84 (250) FOR M10
SCREW m @120 01 MAS 404

(g 5

Fig 21 DC Reactor for Model CIMR-VG /VH 4200 (Code No X010018)

2.3 INSTALLATION SPACE AND TERMINAL ARRANGEMENT

Install the inverter vertically and allow sufficient space for effective cooling as shown in Fig.
2.2. For the terminal arrangements of the main circuit and the control circuit, see Table 2.2.

* * —
= ] 59in 150mm)

OR MORE AIR
- 3 ALLOWABLE e 1
= ¥ 1. TEMPERATURE 7 8
" ¥ OF CONTROL SECTION |~
“ - 131°F (55°C)
- ° IN-TAKE AIR
o " TEMPERATURE
4 3 +14 TO 113°F
b ? (-10 TO +45°C)
] M
i B FRONT —
3 COVER {
o B | P
3 %
) - 5 9in 150mm) g

OR MORE AR

J— - B
* This dimension varies according to inverter model Refer to Table 2 2
(a) Honzontal Space (b) Vertical Space (Common)

Fig.2.2 Inverter Mounting Clearance Requirements



Table 2 2 iInstallation Space and Terminal Arrangement

200V Class
Model CIMR-VG 20P4to-VG 27P5 CIMR-VG 20111t0-VG 2022
-VH 20P4to-VH 27P5 -VH 2011t0-VH 2022
3 150 (80mm) OR MORE 118n (Jﬂv\l OR MORE 1 18n {30mm) OR MORE 118 {30mm} OR MORE
Y U v v
— ; < "
N
H
Termmal u
Arrangement
iNole 1} WNow 1%
(oo CRCUT TERA ] {Ccontmor crcun remana:
MAIN CIRCUIT MAIN C|RCU"
(Note 21 *
mmnmmmm mmmmm
INPUT OUTPUT |NFU'| OUTPUT
ﬁ ] [E] GROUNDING TERMINAL [ﬁ (7). [EJGHOUNDING TERMNAL I
Model CIMR-VG 2L30to-VG 2L55 CIMR-VG 203710 -VG 2055
-VH 2L30to-VH 2L55 -VH 2037t0-VH 2055
3160 180nm) OF MORE 1180 30mm R MORE 35tn "w””'f."il"“f 180 '“m OR MORE
) v U
0
J [\ __J
Terminal : ;
Arrangement -
[ contron ccut (ENIN}T 7
. e " EE VA CRCUIT
I EB Bl s Jom] e 2 EBEE 7] e
EINERU(.;UI?I;‘IL%JI"RMINAI INPU] OUTPUT
() cromons runs [ [ Grounoing teRmiNAL (7]
Model CIMR-VG 2L75 CIMR-VG 2075
-VH 2L75 -VH 2075
118 30men) OR MORE 1180 {30mml OR MORE 2560 {65mm) OR MORE 256m (65mm) OR MORE
] Y | ° °
e =
Terminal ' :j
-
Arrangement
E (Note 11
Nole 1) i
CONTROL CIRCW TERMINAL MAIN ;]
N ‘! TERMIN Note 71@
[ MAIN CIRCUIT u - Pg 'EI
N BELE-- il HBH.
U out I’UI v
m {L) GROUND NG TER*ANAL GROUND'NG TLRMINAL
e W o

Notes 1 Control circuit terminal arrangement (common to all models)

2 See Table 3.6 “Size of Closed-Loop Connectors” for the terminal size

_7_



Table 2.2 Mounting Space and Terminal Arrangement (Cont'd)

400V Class
Model CIMR-VG 40P4 to VG 47P5 CIMR-VG 4011, -VG 4015
-VH 40P4to VH 47P5 -VH 4011, -VH 4015
315 (80mm) OR MORE 1 18n 130mm) OR MORE 3%4in (100mmi OR MORE 1182 *30mm) OR MORt
L i " S
(Y U ([ )
¢
] R
Terminal : LE -—
Arrangement o
2 iNote 1) Note 11
& ‘CONTROL CRCUHT TERMINAL CONTAOL CIRCUIT TERMNAL |
H MAIN CIRCUIT MAIN CIRCUIT
f‘ TERMINAL Note 21 TCH!\MNAL iNote 21
y FERRHEHES : BERNEREARHSES]
N INPUT ouTPUT INPUT ouTRUT
p ﬁ] [E] GROUNDING TERMINAL [ﬁ ([ crounDING TERMINAL (]
Model CIMR-VG 4018 to -VG 4L45 CIMR-VG 4L55/4L75
-VH 4018to-VH 4L45 -VH 4L55/4L75
3940 (100mm) OR MORE V' ,. 14018 4022)
T 160 (i) R MORE V4030 TO 446 118 130mmi OR MORE 394n (100mm! OR MOSE 118 (30mm) OF MORE
A ___‘ R
& (Y W) ) U
—~ -
; (A (e
Terminal # " 'J
Arrangement -
h {Note 11 TROL CRCUIT lmm::w b
‘ (omaarmm ) : 2 EEEEC—‘”" |
: MAIN CIRCU" Nute 2 l N J::Alzl: CIRCUIT
12413 lRI TERIMINAL
BBHNEE NI l ﬂ NDL'I ouTPLT
W QuPUT GROUNDING TeAbn (U
- E-n [E_Ij GROUNDING Tmzmu () () srominc e
Model CIMR-VG _4055 TO -VG _4110 CIMR-VG 4LA1/4ALA6
-VH' 4055 TO-VH 4110 -VH 4LA1/4LA6
3??«\ (100mm) OR MORE 1 18in (30mm] OR MORE 256n (65mm) OR MORE 9560 (65rm} OR MORE
. < foed] —
(U) &) o [ ’
f »
» . e <
‘ Y X NG
fa { ’-(\-_J I f D
¥ b 0 H
Terminal A H : 3 ~
Arrangement K 3 . w1
(,‘ ot 1 s .: ‘ ok —_
i MAN U o - iz lj AT
m BBNWH EEH:B 'i f: W
e e ; | GROUNDING TERMINAL
m [C] GROUNDING TERMINAL iy :




Table 2 2 Mounting Space and Terminal Arrangement (Cont'd)

400V Class
Model CIMR-VG 4160 CIMR-VG. 4200
-VH 4160 -VH 4200
2560 (65mm} OR MORE 2560 (65mm} OR MORE 27om {70ment OR MORE 276m {70mm} OR MORE
pret—and .
e I
. ° ) ° ° ° 1
. T s s
5 fr\_J [ i
& 1 1 *
" th ¢
Terminal ‘ Y 4
[ ]
Arrangement g % e 1 . 3
. 52 B p -
< o
e %‘E’}Tmﬁﬁmn (Note 7' ~ [P] (Note zv 3;
u ki
- BHADRR 4 |6 @ C=krn  [FlaEs) P
N e OuTPUT - B
INPUT . INPU'T OUTPUT M
. GROUNDING TERMINAL ® o o ) 5
.,i \,\’l
Model CIMR-VG 4220, VG 4300
-VH 4220, VH 4300
276 (70mm) OR MORE 276m (70man) OR MORE
[o] o] o
’.-«'"":
HE N
i
v o
Terminal
Arrangement ot 1
Zjommas &
S QUTPUT
INPUT
O GROUNDWG IERMINAL O o]




3 WIRING
3.1 CAUTIONS

External interconnection wiring should be performed using the following procedures:

After completion, be sure to check that connections are correct. Never use a control
circuit buzzer check.
(1) Control Circuit

(a) Control circuit leads (terminals 1 to 32, 33) must be separated from main circuit leads
[Terminals L1 (R), L2 (S), L3 (T), B1/®@ (B1/P), B2, T1 (U), T2 (V), T3 (W), 6(N)]
and other power cables to prevent erroneous operation caused by noise interference.

(b) Control circuit contact output leads 9, 10, 18, 19, and 20 must be separated from leads
1to 8, 11t0 17,21 to 32, and 33.

(c) Use twisted shielded or twisted-pair shielded cable for the control circuit leads.
Connect the shield sheath to the inverter terminal 12 (G) as shown 1n Fig. 3.1

Wiring distance should be less than 164 ft (50 m).

SHIELD
SHEATH ARMOR

SHEATH TERMINAL 12
NEVER CONNECT

INSULATE THESE PARTS
WITH INSULATING TAPE

Fig 31 Shielded Wire Termination

_10_



(2) Main Circuit Input/Output

(a) Phase rotation of the input terminals L; (R), L, (S), L3 (T) has no effect on the
direction of motor rotation.

(b) Never connect the AC main circuit power supply to output terminals T: (U), T: (V), Ts
(W). Inverter damage may occur.

(c) Be surc to match the inverter output terminals T (U), T: (V), T: (W) and the motor
terminals T (U), T: (V), Ts (W) respectively. If not matched, the motor may run
inadvertantly. For changing the motor rotation direction, refer to Section 5,
“OPERATION”. When a forward run command is given, the motor will turn in the
counterclockwise direction (CCW) when viewed from the load side.

(d) Never connect power factor correction capacitors or LC, RC noise filters to the
inverter’s output side.

(3) Grounding
Ground the casing of the inverter using ground terminal G (E).

(a) Ground resistance should be 100€) or less.

(b) Never ground the inverter in common with welding machines, motors, and other large-
current electrical equipment. Run the ground lead in a separate conduit from leads of
large-current electrical equipment.

(c) Use ground leads which comply with AWG standards using the shortest length
possible.

(d) When multiple inverters are used, ground them as shown in Fig. 3.2 (a), taking care
not to form ground loops as shown in Fig. 3.2 (b). Also be careful not to form ground
loops between the inverter and the motor, as shown in Fig. 3.3 (b).

Acceptable Not Acceptable Acceptable Not Acceptable
GIE)
e | el | G GEE) GiEl eI @ 6 (E)l
Q‘;ﬂ% e
(a) (b) @ (®)

Fig 32 Grounding Multiple Inverter Units Fig 3.3 Grounding the Inverter and the Motor

_11_



3.2 INTERCONNECTION AND TERMINAL FUNCTIONS

Interconnection is to be accomplished as shown on pages 16 through 21.

With the digital operator, the motor can be operated just by connecting the main circuit
leads and the PG cable.

(List of Wiring Example for Each Inverter Type)

Model CIMR-VG /VH Winng Example on Page
20P4 to 27P5 Wiring Example (1) page 16

200 10 230V g Example (1) pag
2011 t0 2075, 230 to 2L75 Winng Example (2) page 17
40P4 to 47P5 Wiring Example (3) page 18
4011 to 4015 Wiring Example (4) page 19

380 to 460V e e
4022 to 4300, 4L55 to 4LA6 Wiring Example (5) page 20
4200 Wirning Example (6) page 21

Use UL listed and CSA certified closed-loop (ring) connectors sized for the
wire gauge used.

Connectors are to be installed using the correct crimp tool specified by the
connector manufacturer.

NOTE

(1) © are main circuit terminals, and O are control circuit terminals.
(2) The connection of control circuit terminals @ to @, ® do not follow the terminal
numbering order. See the following figure for correct wiring (printed on the PC board).

nlizfi3fafis]ie m
el s o1t 1 e

3) -5_'- represents shielded leads, and f represents twisted pair shielded leads.

(4) Do not use control circuit terminals @ and ( at the same time.
(In the case of simultaneous input, the two signals will be added in the inverter.)

(5) The output current capacity of control circuit terminal @ (+15V) or ® (-15V) is-20mA.

(6) The multi-function analog outputs are exclusive outputs for a speed meter, Ammeter, etc.
[Use the optional analog monitor card AO-12 for control systems.]

(7) For interconnection of the PG and the inverter, refer to Par.3.2 “CONNECTION
BETWEEN THE PULSE GENERATOR (PG) AND INVERTER.”
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MAIN CIRCUIT TERMINALS

Voltage Class 200 10 230V 380 1o 460V
Model CIMR-
Terminal Vﬁ 20P4 to 27P5 2011 10 2075 2L30 10 2175 40P7 to 47P5 4011, 4015 4022 to 4300 4L55 to 4LA6 4200
Symbol
LI (R)
L.2(S) Main circuit input power supply Man circuit input power supply
L3(T)
T1(U)
T2 (V) Inverter output Inverter output
TI(W)
« For braking  For brakin « For braking unit
M rcl:lsl:;lr Illrlllbll —_ resistor unﬁ B1/¥(B!/P-B2) —_—
B2 l‘l)IéGBI/P-Bm %lé?(Bl/P-BZ) pel
* e nput «For braking unit |+ For braking umit | * 2y PUL Bio-omie * For braking unit |« For braking umit |+ For brakng unit
@?‘(’2) BB OBIPN | g1-0fiR) | @roriN) |ROBIPNI BIOOBIFN| "6 opiR) | oromim | ©2.06F0N
« DC line nput * DC line mput « For DC reactor
®1 1) ®1-0FI-N) SL-OFIN) ®1-92(P1-P2)
@2 (P2) « Cooling fan - I
ey power supply « Cooling fan pow:
{2) (Control p‘?,g% su":p";'s power | Cooling fan power supply
21(r) — ;‘:F:YI:L)%‘" <0 £1 - £2200 (r-200) (Control power supply for 4055 or more)
£-200(_4 200) 200 lé) :&(’)\(l %l z| -51200 (r-200) 200 to 230V mput
S 1-k2 -400) -
£:400( 2400) Wt 460Vrmpu| 1-£2400 (r-400) 380 to 460V mput
X f:; pel’ temalpower | o extemnal power supply
y Q2IVvAC 10vA) | (230VAC 10VA)
G(C) Ground termunal (100Q or less) Ground termunal (100Q or less)
CIMR-V  20P4 to 27P5 (200V 1 to 10kVA) CIMR-V 2011 to 2075 (200V 15 to 100kVA)
CIMR-V  40P7 to 47P5 (400V 1.6 to 10kVA) CIMR-V  2L30 to 2L75 (200V 40 to kVA)

@3(P3)

e

tals)

I TIW) L1 TIW
+
ir . Kl T2V, [ L&S) * T2V
4 T3W) L3(T T3W)
GE) om 1 1 G(E)
SopbLy 45| CONTROL ! ' "2 - of SOPRLY 25| cONTROL
1 (RCC) CIRCUIT | (RCC; CIRCUIT
(]
) COOLING FAN

J (b-g COOLING FAN

L

CIMR-V 4011, 4015 (400V 15, 20kVA) CIMR-V 4022 to 4300 (400V 30 to 400kVA)
CIMR-V 4155 to 4LA6 (400V 80 to 200kVA)
@33 B2 ®3(P3)
'S | 'é'l 7
*1Y ' t
1+ -4ﬁ ‘M—égxz LR \ THUW)
[ & [ g e 4
= ?G‘E’ om P &E
' SOMER CONTROL
(2400 R CIRCUIT ! N CONTROL l
(5400) 1" L (g‘,:gg) CIRCUIT i
50 i g coouma Fan . 12200 £ ()4 cooung Fan ll
"ml e y (2] u jx
L ) i} N i
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MAIN CIRCUIT TERMINALS (Cont’d)

CIMR-V 4200 (400V 250kVA)

DC REACTOR

]
T
4 ﬁ T2
T3W
GiE)
CONTROL .

CIRCUIT

X
\

*1 When a DC power supply 1s used for the main circuit power supply (between @1 - © or B1/® - ©(B1/P-

N)), disconnect the control power supply leads from L1(R) and L2 (S).
*2 For models CIMR-VG 2037/-VH 2037 and larger, and -VG 4055/-VH 4055 and larger, the RCC power

supply mput 1s the AC control power source.
*3 The following models are not provided with terminal P1

« CIMR-VG 2L30 to 2L75/-VH _ 2130 to 2L75
* CIMR-VG 4L55 to 4LA6/-VH 4155 10 4LA6
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CONTROL CIRCUIT TERMINALS

lype Ig::&';l Signal Name Terminal Function Remarks
_ 1| Forward run/stop command | ‘‘Closed” forward run, ‘‘Open ’ stop B
= _2 i Reverse run/stop command i :Closed" reverse run, “OPen" stop -
5 3 _Lxternal fault input “Closed’” fault, *‘Open’” normal
2 4 | kault reset o *“Closed™ reset . ]
e 5 Mamn/aux speed selection **Closed +24VDC, 8mA
o L (Mulu-step reference 1) | auxiliary speed reference Photocoupler nsulation
g 6 | Mulu-step speed reference 2 | “Closed” multistep setting 2 cnabled | © Multi-function 1nput
§ | -° 1 - - * Sn-15 to Sn-18
g | _7 [|Jogcommand Closed’ jog operation
@ __8 | External base block *‘Closed’” stop iverter output
I Sequence control mput common —
] + 15V (allowable current
_LS_ + 15V power supply Analog reference power supply 1s max 20mA)
= 3 ~10 to +10V/—100 to +100% speed —10 to + 10V (20kQ)
Eﬂ | Master gpeed reference 0to +10V/100% 0to +10V (ZOkQ)
7 14 4 to 20mA/100% speed i 4 to 20mA (2509Q)
a 16 Multi-function ~10to +10V/-100 to +100% | Multi-function analog —10 to + 10V (20k)
S " | analog mput . 0 to 10V/100% _ input (Sn-19) 0to +10V (20kQ)
§° 17 Control common — Signal ground
e L. Niro’_cc - i
< 12 {(‘)’;n::lcl('g]w sheath lead — Frame ground
. __ o . — 15V (allowable current
33 15V power supply Analog reference power supply 1s max 20mA)
- —9— ~ Running™ signal “Closed’” at running g);g,c‘t:ca‘;;gt‘;gowc 1 Aorless
10 | (NO contact) 30VDC, 1 Aorless
. *‘Closed’” when below zcro-
3 | 35_ _/.cro—_spucd detection speed level (Cn-01) ~
S ““Closed” when 1t falls within | Multi-function output
- 26 | Spced agree detection the detection range, (Cn-03) of | @ Sn-20 to Sn-24
a . the preset speed reference OT:\IC(;I(I)“;” less®
] “Closed”* when 1t cady f + mA or less*?
% 28 Ready tor operation ()pe:i)lll()n when 1t Is ready tor
Y -
S “Cl " when the brak
% 29 | Braking resistor overhcat reg;:::_dov:r'hz;‘“ ¢ braking
S I S
@ |27 Opcen collector output common — o — o
18 Drive contact
I 19_“ I ault output signal common | ““Closed " between and in casc of fault Contact capacity
— —— (NO/NC contact) “*Open’” between (9 and @) 1n case of fault 250VAC, 1 A or less
20 30VDC, 1 A or less
= 21 Mult-function analog momitor 1 (+) + Multi-function analog monitor 1 *'
— +10V/£100% d
é‘ 22 | Analog momtor common (-) Oto %10 spee (bn-17, bn-18) Oto 11V Max *5%
C:b b‘:‘:’o 23 | Mulu-function analog monitor 2 (+) | $V/inverter rated Multi-function amuogi monttor 2 *!| 2mA or less
S % |24 | Analog monitor 2 common (-) current (bn-26, bn-27) > - | .
£ 3y | For shielded sheath lead _ _
conncction
Eg| 30
E 8 3 Motor thermister Motor temperature detection -
v 3 PG power supply (+ 12V)
i E- CAl PG pulsc A, B pulse Inputs PG output pulse 50% duty
*1  Set the Un- item number to be monitored using bn-17 and bn-26 ; bn-18 and bn-27 are monitor output
gaimns and can be set from 0 000 to 10 000
*2  When an inductive load such as a relay coil 1s driven, nsert a free-wheel diode as shown in the following
figure
FLYWHEEL DIODE
/ |
roott
] i .
X RN Ly 1 o " ’[. ;* i Flywheel diode rating should be of rated
®vor Less | SmA OR LEss — -4~ i circuit voltage/current value or over.
|




3.2 INTERCONNECTION AND TERMINAL FUNCTIONS (Cont'd)

(1) Example of Models CIMR-V ~ 20P4to -V 27P5 Wiring
[200 to 230V, 0.5 to 10HP (0.4 to 7.5kW) motors are applicable]

OVERLOAD RELAY
MCC8  THR TRIP CONTACT
RI
*1 An - — -
51 [l ] BRANING RESISTOR UNIT
Ti ! 1 (OPTIONAL}
1MCCB o & e > g
ASE L1A) e Me \ t-)ﬁlﬂfﬁ@mm
3PH {
POWER SUPPLY d i
200 TO 230VAC ey W, it L2(s)

, VS-676VG3
50/60Hz Lame——8 - 4 p L3T)

®

INSULATED FROM

= ———————— J e dudebedugey | ‘g
\ ’_'AOMEB THRX OFfF QN MC 1 i
|
1
. MO A |I :
1 | BRAKING RESISTOR UNIT \ 5
1 | OVERLOAD RELAY TRIP CONTACT h
] == THRX \ N
: e b
AN
! R O AELAY TRIP CONTACT 1 .
| = '
\ i - *2 c
' i 2 I I
[ 1 I B
[ | * T G (9
| 1 S H A 5
| i 6. H F J
i | 1 >
; .
| 7T TWISTED et
! SHIELDED LEAD I
L ——— — @ —
3 I 2 PULSE
+ ~—~-—- PULSE MONITOR OUTPUT
2 ——_~ 30mAMAX
A PULSEB (WIRING DISTANCE
B 7 -Ts 98 4ft (30m) OR LESS
: A
— RV30OYN20S 20 kQ
FWD RUNISTOP _ —— | | - ~ 1.  MULTI-FUNCTION
ORI 6T o T (RN Wrew CLOSED) T {3~} ANALOG OUTPUT 1
+
revansior 55 Ll Oomuwneonue M0S 1 - iociss
i g MONTOR®_ 22, L4~ N (sETA FagTonr)
[ L ~—
EXTCANAL R (ME"ER SPEC  3VDC 1mA)
FAULIT 5 o ] 3 EZLU;NM
1 L
FAULT RESET — ! . RV30YN20S 20kQ
MULTI STEP SPECD 0 O 4 RESET A 7 Tt. MULTI-FNUCTION
o I MULTI FUNCTION 1= =4 _F1ANALOG OUTPUT 2
(MARAUX CHANGE) ; ANALOG MONITOR 2 t_, -~ ,i0TO0 10V
MULT! STEP SPEED [ 4~4-== A =-J{ MOTOR CURRENT IS PRE
REFERENCE 2 5 o—-+ so.'  |SET AT THE FACTORY
racrory ! T jog H MULTI FUNCTION (METER SPEC 3VDC 1mA)
SETTING | | COMMAND — CONTACT INPUT
p—_—— 0
FAULT CONTACT
Exugte'élun‘%x COMMAND =R H ouTPUT
0 T 250VAC 1A OR LESS
' SCQUENCE COMMON 30VDC 1A OR LESS
H
H

OV TERMINAL
g MULTI FUNCTION
(S;ggbg&ng\m CONTACT OUTPUT DURING RUN SIGNAL )
[4 CERMINAL 250VAC 1A OR LESS, \IS SET AT FACTORY
20 (Q\I I 30VOC 1A OR LESS
K OPEN COLLECTOR 1
[}
- 515 BOWER SURPLY ZERO SPEED SIGNAL
c 5 +15V 20ma - IS'SET AT FACTORY
o 33 £ 75V 20mA" OPEN COLLECTOR 2
1 + MASTER RLFERF: CF SPEED AGREED
oA | 2 } 010 +10v : 13 7 - 10V 70 10V (205 - I T (SIGNAL 1S SET AT)
PLED P o " GT0 lov 20k W FACTORY MULTI FUNCTION
REFERINCE _41020ma Pty b ﬂ\
T S ason 7 opeaaTON pEapv\ | 0PN COLECTOR
0TO +10V [ !y i MULTI FUNCTION - ! (SIGNAL 1S SET AT )
TG T Ry ,J FACTO 065
ov L A7 e OPEN COLLECTOR 4
O "3 [t sere - BRAKNG RESSTOR
", OV|IS SET AT 27) (OVERHEAT SIGNAL )
£ (rACIORY - IS SET AT FACTORY
g g g s MULTI FUNCTION
LRI B i e QUTPUT COMMON

*] Not required for natural air-cooled type motor.
*2 Not required for motor without PG
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(2) Example of Models CIMR-V ~ 2011to-V ~ 2075,CIMR-V . 2L30to-V . _2L75 Wiring
[200 to 230V, 15 to 100HP (11 to 75kW) motors are applicable]

OVERLOAD RELAY
TRIP CONTACT

BRAKING UNIT i — 6=
mccs THR (OPTIONNAI ) v !
:1‘ ! MOTOR
« [7 sx‘ [
Tl COOL!NG

Ewsu'«;«;
| ReSi
STOR S

UNIT
(OPTIONAL) T

B

2

IMCCB MC ‘[—-‘ 7y -T-!
L1(RI—O’M- [ L @) ®3F) oM |

3 PHASE T
POWER SUPPLY | (5 ) s VA ' L2(S) TiU K
200 TO 230VAC : 4 VS-676VG3 i
50/60Hz L3 T }L3(T) T2(V) a
: TE (W) #
S deone e 1 z
; [ZMCCB THRX  OFF QN a® | e
4
t *
1oty [33'
' BRAKING RESISTOR UNiT "
1t | OVERLOAD RELAY TRIP CONTACT THRX - 3
I == T ;
1 '—O- O3 [ Y
H (.2 v (2)) T :
L R O hELaY Thip CONTACT il i
: OVERD fBLAY 7,y (RefertoPar33) tE 4
' % L *2 c L% J b
I MC I H o
| T e
| 5. T A H
| 6 f F
| Z T D 1
| zl/ TWISTED v ]
CA -
— —— SHIELDED LEAD
! K 3@ PULSE A
Yo Y25 R PULSE MONITOR OUTPUT
4 sld ____  30mAMAX
YL ¢ gl PULSEB IRING DISTANCE
9" (e84 (3om) ORLESS
_ ) - J RV3I0YN20S 20kQ
— ~ MULTI-
oo asioe 5, g R e Ry ity i
REV RUN/STOP O o I 2 REV RUN COMMAND Q’Bﬁi%q 1 i E E ' ngTgR‘I g;/EED IS
. IRUN WHEN CLOSED) z '»4:——'-1\ NS (SET AT FACTORY )
EXTEANAL ' (METER SPEC 3VDC 1mA)
FAULT O_C 3 I;’IHI:T:NAI
W BV.30 YN20S 20k
—0 © 4 RESE MULTI-FNUCTION

MJL 1 STLP SPEFD
REFERENCL 1
(MAINJAUX CHANGEY ha—t
MULTI STEP SPFED
[ REFERENCE 25—
FACTORY

JOG
SETTING COMMAND —

3, g ANALOG OUTPUT 2
10 TO =10V

"MDTOH CURRENT (S PRE
[sn AT THE FACTORY )

(METER SPEC 3VDC 1mA)

MULTI-FUNCTION
b ANALOG MONITOR 2

5 MULTI-FUNCTION
M CONTACT INPUT

O O :7
EXTERNAL l FAULT CONTACT QUTPUT
BASEBLOCK COMMAND __ 5™, 250VAC 1A OR LESS
CEEE—] 30VDC 1A OR LESS
SEQUENCE COMMON _ @

/
1
1
1
i
|
1
1
1
!
1

FAULT RESET — !
1
1
1
T
1
I
!
T
1
1
1
1
H
1
i

INSULATED FROM
OV TCRAMINAL

SHEATH
SHIELD SHE/ CONTACT OUTPUT ( DUANG A AL |

o
o

} MULTI-FUNCTION

250VAC 1A OR LESS \ 1S SET AT FACTORY
2% ' # TERMINAL 30VDC 1A OR LESS
i , §5§,5° SETING OPEN COLLECTOR 1
L . s PO }- ZERO SPEED SN )
: E 38y 200, OPEN COLLECTOR 2
1}
010 1 *, MASTER RLFLPENCE ~
e |7 ] 10 + 13 SvT0 OV | g - 7 SPEED AGREED.
orFD Vol > 0 T0 10V (2040 + H P S SET A
RETLRNCE JaT020ma Pl 1y L MASTER o LT g\ MULTHFUNCTION
T % 470 20mA 2som 1 I opggeg%%ﬂcggv OPEN COLLECTOR OUTPUT
1 [
oto+iov | PL . | 16 ANAOENEIPY | K—,}{ (SIGNAL 1S SET AT ) 8VDC S0mh OR LESS
Vo pl TO 10V (20k 2 FACTORY
v - AUX SPEED' K OPEN COLLECTOR 4
~— [nrrmmcr | 27 BRAKING RESISTOR
RNy - "4 (OVEHHEM SIGNAL
1S SET AT FACTORY

- MULTI FUNCTION
- = OUTPUT COMMON

*1 Not required for natural air-cooled type motor.

*2 Not required for motor without PG.

*3 Models CIMR-VG /-VH 2L30 to 2L75 are not provided with terminal P1. Braking unit must be
connected across @3 (P3) and & (N).
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3.2 INTERCONNECTION AND TERMINAL FUNCTIONS (Cont'd)

(3) Example of Model CIMR-V ~ 40P4to -V 47P5 Wiring

[380V to 460V, 0.5 to 10HP (0.4 to 7.5kW) motors are applicable]

OVLRLUAD RELAY

4007200V TRIP CUNLACT

LR P - O BURBIP
(R) e B
BOWER SUPP 2 > ) t;:z: T
LY L2¢ )_—(\ 4
380 TO 460VAC S v VS-676VG3
50/60Hz L3Mm 4 LD T2(V)
400200V WW T3(W) Pl
T e ————— -1 —“ H
" MC | :
p-O O 1
[}
- Lo
! | BRAKING RESISTOR uul}m ac 1
| | OVERLOAD RELAY TRIP CONTACT .. !
i el 1 L]}
1 - 1 B
MOTOH COOLING FAN l
| OVERLOAD RELAY TRIP CONTACT ! ! h
1 . »
, l vl |
l i T
I 1 . B 1
[ | &, PG
| ] A
I 1 . F
| ! B
! | . : TWISTED
1 . . CA SHIELDED LEAD -
cT | - R
T YR+ 4] PusEA  PULSE MONITOR OUTPUT
ST 30mAMAX
N HE T ol S~ (WIRING DISTANCE
N 6y PULSEB (_ga 4t (30m) OR LESS
- 7
s 7Jg ! RV30YN20S 20kQ
Y “ MULTI-FUNCTION
FWD RUNISTOP s~ | : 1 TWD RUN COMMAND  MULTI _.“4},»*..¢- }~ ANALOG OUTPUT 1
B f [RUN WHEN CLOSLD! mﬁ{&ou T "Y1 0TO £10v
REV _RUN/S 0P N [ RLV RUN COMMAND | | - H
© O0—— % (RUN WHLN (1OSEDI MONITOR 122 ] * 1+ NANtS (Sg.f’x?’}/f‘?FggY's)
[ . \
! -
EXIEANAL i X 32) ¢ (METER SPEC 3VDC 1mA)
A S ! EXTERNAL
°° b ¥ FAUT ! RV30YN20S 20k
1 :.A:Jrl. :IfPFsSP:;J — 54 RESET 23] © 1. MULTLENUCTION
?&3&:’.‘%‘% dnancer 1 : MULTI FUNCTION . .{ H L - —?éNTAol %G1(())\9TPUT 2
o © : 5 ANALOGMONITOR2 241 & : -, ° + i MOTOR CURRENT® IS PRE
MULT! STEP SPEED [ N A= [SET AT THE FACTORY ]
REFERENCE 2 5 Ot ! . = -~
FACTORY { | joo R MULTI FUNCTION 18 (METER SPEC 3VDC 1mA}
SET1ING COMMAND — P! CONTACT INPUT
o O O—T FAULT CONTACT
g — 19 OUTPUT
RASEFLOCK COMAAND 5 250VAC 1A OR LESS
1 30VDC 1A OR LESS
' SEQUENCE COMMON 20
+ INSULATLD FROM < @
1 OV TFRMINAL
5050 ) MULTIFUNCTION  ( DURING RUN
SHICI D SHEATH CONTACT OUTPUT  cionia| 15 SET
GROUNDING 10 250VAC 1A ORLESS  2PRAcroay)y
20 - TERMINAL 30VDC 1A OR LESS
] : »_ SPLED SEI1TING OPEN COLLECTOR 1
— 3 is Fowen SuPRLY 7 ZERO SPEED SIGNAL
" LYY - IS SET AT FACTORY
- 33 -16Y 20mA 26 OPEN COLLECTOR 2
TO +1 [ MASTER KE+ERENCF SPEED AGREED
EXTERNAL Zm[}‘ 210210/ T 13 5210V T0 10v 120k - A (SIGNAL 1S SET AT
SPEED P . 910 10v (zom B! FACTORY MULTI FUNCTION
REFERENCE ~43020ma Tl _ 1 L___ Gia Beighince 1 OPEN COLLECTOR 3 OPEN COLLECTOR
P b Aol D OPERATION READYY [ OUTRUT e
010 +10V ; ! 16 ANAL OG INFLT | i (Efc%lhvlssn AT ) 48VDC 50mA OR LESy
i "t 010 197 1206 OPEN COLLECTO
oV L1 - LLI R 4
o ) [sfSSE) - BRAKING RESISTOR
* OV 1S SET AT i 27 OVERHEAT SGNAL
2 (FACTORY IS SET AT FACTORY
. e MULTI FUNCTION
SN B S - OUTPUT COMMON

*1 Not required for natural air-cooled type motor.
*2 Not required for motor without PG
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(4) Example of Model CIMR-V

4011,-V 4015 Wining
1380V to 460V, 15/20HP (11/15kW) motors are applicable]

OVERLOAD RELAY
IMSEB 4007200V TRIP CONTACT
*1 R1
- - - MOTOR
s1 %;—%% e
{ “!_ indiats —! HAKII4G, WFSISTOR UNT: * g A
N 0PV AL COOLING «
R1 o *
]
Si ,aiJ
S
L TI !
M O BRI A3 M
3 PHASE L1R) 5 >-M 1 L1(R) ' : g
POWER SUPPLY | 55 & o-M 4 L2(S) THU) - ®
380 TO 460VAC ! VS-676VG3 - o
50/60Hz L3m 5 >-M ++ L3(T) T20v) %
Ww - %
'"°’2°°;E_)(Wq o e0/a0/q1sy  TIW) ? ¢
T i Sty | , 400/380V Y
| [ZMECBTHRX OFF MC i R L COOLING FAN 1 b
113 . i Y {VoutaGe ¢
| ST 11! SELECTION o
i 0 [SA] 1 12400 3
1 | BRAKING RESISTOR UNIT 1 64001 i
1| OVERLOAD RELAY TRIP CONTACT . . .
1 T o%s THRX 1 ™ X
l o R g - %
1 | dorom cooue FAoveRLoaD ' 1 1
LAY s 1 ’
. 1 “  (RefertoPar 3 ) o
i el : ; : T
; [ | ‘ + ¢ I‘l C " Y
H 4
| M |y | T 5 :
| 0 | . [N G PG H
B Tl | o —— :
! R | T £
I 5 © I z T D Xfs -
—_———— (18} ———/E-oj—_,L—J - TWISTED b s
FAULT CONTACT €A SHIELDED LEAD
| -————
HE Al PULSE A PULSE MONITOR OUTPUT
A" 0mAMAX
%, S~=ca [WIRING DISTANCE
N PULSE B [98 41t (30m) OR LESS]
- 7
T RV 30 YN20S 20k
"\ ~ .1 MULTI-FUNCTION
FWD RUNISIOP = | | 1 'WL RUN COMMAND — MU_TI -.—4}“ FREEE o ! +- ANALOG OUTPUT 1
O O— I (RUN WIIEN CLOSFD}  FUNCTION T & Y4 070 10V
ROV RUNISTOP = | | o REV HUN CUMMAND LOG . - .| [ MOTOR SPEED IS
o © T FUNWHENCIOSLD  MONTOR1 22l = -/ 1o 1 (HPRORAREED,
[l \ ‘
£XT1 RNAL . (METER SPEC 3VDC 1mA)
| AULY 0_07 1 : 3 r;\lk?Nl\l
oL st — o RV 30 YN20S 20k0
MULTISILP SHE D) —0 0—, i A RPsOY et _MULTI tNUCTION
NG GG — 1 ! MULTI FUNCTION T Y ST 2
s O O 5 ANALOGMONITOR 2 _ 2 | =« ,~.% J( MOTOR CURRENT ' 1S e
AFFERENC! 2 5ot ! . N |SHT AT THE FACTORY
I ACTORY 10G HE MULI! FUNC 1ION (METER SPEC 3VDC 1mA)
SF1TING COMMAND — Pt CONTACT INPUI
P © o/ ! FAULT CONTACT
. UTPUT
BASERIOCK COMMAND 5 ' : 250V, Sg 1A og LESS
1 1
L SEQUFNCE COMMON :é%v A ORLESS
HE INSULATFD FROM
] OV TCRMINAL
— MULTI FUNCTION
seakLo seat [© CONTACT OUTPUT. ( oUFING AUN SGNL
GROUNDING 250VAC 1A OR LESS  \IS SET AT FACTORY
20 N TFRMINAL . 30VDC 1A OR LESS
!
&4 %135 SRR e e S
— 1HV 20mA gt
. 53" 7omA - E IS SET AT FACTORY
b w6V 20mA. Lo OPEN COLLECTOR 2
N 070 +10V I MASTFR REFCRENCE — ¥ o SPEED AGREED
FXIERNAL | 2@ | + 3 =10V TO 10V {2040} - s SIGNAL IS SET AT
08 R v 010 lovizoum | 1 i FACTORY MULTI FUNCTION
AN S T A B S SV /- P == s OPEN COLLECTOR 3 | 0P COLEGIOR
of 11 ., 471020maowm 1 T OPERATION READY | OUTPUT
010 + 1y P - To MULTLEUNCTION ! (SIGNAL IS SET AT ) 4BVDC 50mA OR LESS
r Pl 5, 0710 10V (20kn E 4 FACTORY
ov - ( N - Y OPEN COLLECTOR 4
o 3 (ofteacner” ) BRAKING RESISTOR
OV|I5 SET AT — ] (UVERHEAT SIGNAL )
o (FACIORY H . 1S SET AT FACTORY
P xamer v owpy v MULTI FUNCTION
Lt OUTPUT COMMON

+1 Not required for natural air-cooled type motor
*2 Not requircd for motor without PG

_19_



3.2 INTERCONNECTION AND TERMINAL FUNCTIONS (Cont'd)

(5) Example of Models CIMR-V

4022to-V  4300,-V  4L55to-V  4LA6 Wiring

[380V to 460V, 25 to 400HP (18.5 to 300kW) and 75 to 200HP (50 to 160kW) motors are

applicable] OVERLOAD At AY
CONTACT
BRAKING UNIT [~ el
IMCCB OPTIONNAL | 2 Lg% ]? i Tae)?
p !
- 4007200V p
*1 R1 I
s1 .
T 8
| —
BRAKING
RESISTOR
UNIT
{OPTIONAL
IMCCB e 500 }—;—“—1
1 @
3 PHASE L1(R) | L1(R)®‘(P‘) ®3F) eN o
POWER SUPPLY L2(S)—M of IL2S) \e s76vG3 T1(u>fiL
50/60Hz L3(T) " §La Tz(v)fﬁl
1001200 WW 4607440/ 415/ T3W,

| fietdetdub ettt belvinty | o $00/380V  COOLING FAN |
1 3
! !
! ]
1 | BRAKING RESISTOR UNIT i Lo
¢ | OVERLOAD RELAY TRIP CONTACT '
' %=1 THRX | |
—0
i .21 !
| | MOTOR COOLING FAN ' |
' OVERLOAD RELAY TRIP CONTACT |
1 51 1 (A1
1 U2y ! -
! MC ! 2 i
— ol T
' [ —7
| | S HEH
(e i § HH
| | Z 1
L i . TWISTED
i . ;‘C_A@. SHIELDED LEAD
“¥:|7 JTPULSE A PULSE MONITOR OUTPUT
. j:s ===- 30mAMAX
[« H \t M T WIRING DISTANCE
: Shj_6fq.PULSEB [98 4ft (30m) OR LESS
. - 7
7J; 1 RV 30 YN20S 20k
N\ .-
g ~ MULTI-FUNCTION
FWD RUNISIOP == | 1 FWD RUN COMMAND  MULT —aced- - b - L.
O O—— I ! RUN WHEN CLOSED,  FUNCION 1 & 1 P57 ANALOG OUTPUT 1
JREVRUNISTOP 5= 1 ! PEV RUN COMMAND  ANALOG e . 101 <
L NBIOE S
— ? 2 (RUN WHEN CLOSE™)  MONI OR 122 L AVRLY (ngo A‘T)F;ig%gvl“)
1 1 [ A ’
EXTERNAL . ; (METER SPEC 3VDC 1mA)
P o
dravLt RiseT H ’}4 RESCT gvRYN 33&% kFCII\JUCTION
M T STEP SPEED H ¥ ._ ~ANALOG QUTPUT 2
IMAINIAUX CHANGE) = ! MULTBéU"}gL:%‘R 2 24 ,--. . 0TO *10V
UL STEP SPEED i 247 A" rEdf MOTOR CURRENT IS PRE
REFERENCE 2 ! \w.-  {SET AT THE FACTORY
FACTORY JOG MULTI FUNCTION (METER SPEC 3VDC 1mA)
SETTING COMMAND 6_ CONTACT INPUT
B o g g
e=— SEneim
SEQUENCE COMMON ® S
INSULATED FROM
OV TERMINAL
3 O MULTI FUNCTION
CONTACT OUTPUT DURING RUN SIGNAL
e T [Q } So0VAC 1A OR tEss, (S'SET AT FACTORY )
20 \ TERMINAL 30VDC 1A OR LESS
,___‘ i SPEFD SETIING p— QPEN COLLECTOR 1
- + 15 POWVER SUPPLY ZERO SPEED SIGNAL
T 1o v odia } -{E ((s SE1 AT FACTORY )
LL : ! %3 16V, 20mA _L‘ oPE;J COLLECTOR 2
0TO +10V 4 53 MASTER REFERENCE — SPEED AGREED
et e s T (e
1 { ) >
REFERENCE _47020ma _P|_ 1! ¥ MASTER 2 OPEN COLLECTOR 3 MULTI FUNCTION
TP TR A et asom - OPERATION READYY  OPEN COILECTOR OuTPyT
070 +10V P i L%, MULTI FUNCTION é (SIGNAL 1S SET AT ) 43VDC 50ma OR £S5
— 6 ANALOG INPUT U FACTORY
] [:r s O TO 10V (20kD)
ov ‘o 7w ] OPEN COLLECTOR ¢
[N s - BRAKING RESIST
e 5 | RecERENCL 2 (OVERHEAT SIGNAL )
f‘éuv['rsntsftr)n“\rT ] H p 1S SET AT FACTORY
*1 Not required for natural air-cooled type motor. [y .., oo . ooy ML HACTON

*2 Not required for motor without PG.
*3 Model CIMR-VG /-VH 4L55 to 4LAG6 are not provided with terminal
@1 (P1). Braking unit must be connected across @ 3 (P3) and © (N)
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(6) Example of Model CIMR-V 4200 Wiring
[380V to 460V, 260HP (200kW) motors are applicable]

BRAKING

RESISTOR
BRAKING UNIT UNIT
{OPTIONNAL) {OPTIONAL)

2MCCB

4007200V
*1 -0'\ R1
-~
2 m) S1
T1

DC REACTOR #3

MOTOR

OVERLOAD RELAY
TRIP CONATCT

IMCCB T \ ; O~
MC > w21 " @ ON
L1 (R) e e tm & e l
ggrvéaEsuPPu ) 4\0-M ' L2(S) T Wi
380 TO apovac -2S w 3 VS-676VG3
50/60Hz Lam =l -\ ™ L3 T2V)
\Www

é
: 460/440/ 415/ TE(WFI
I

H 400/380 V. COOLING FAN
1 :
! 1
! 1 1400
| BRAKING RESISTOR UNIT i 164001
+ | OVERLOAD RELAY TRIP CONTACT h
1 == THRX ]
' ° 55 ! ;
\ | woroR cooLing Fan \ I 1
| OVERLOAD RELAY TRIP CONTACT 1 ! I
I = 1
! U2 ! %2
| MC TRA ! H .
] — _ | B
1 G
| [ : A W
- - F
: TRX ! D <
| i 4
L D6 l"‘:[ i TWISTED G
______ — — = — CA HI ED LEAD
FAULT CONTACT X s ___s_ ELDED L
CRIT T PULSE A PULSE MONITOR QUTPUT
J9 7 omamax
~-==_ (WIRING DISTANCE
HE & @l
= 6} PULSE B [95 4ft (30m) OR LESS]
RV30OYN20S 20kQ
N f. MULTLFUNCTION
TWD RUNISTOP_ 5= ¢+ 1 FWD RUN COMMAND ta-- -4~ F5 ANALOG OUTPUT 2
T I (QUN WHEN CLOSED} 1 0TO £10V
REV RUNISTOP = | | RIYV RN COMMAND - ! 1 MOTOR SPEED |
© O/ <9 2 (UN WHEN CLOSED! o n i sET AT FAGTORY 5)
[ S
EXTERNAL . (METER SPEC 3VDC 1mA)
FAULT {)_C L : 3 FXTERNAL
- _— ! fauLT RV 30 YN20S 200
IAJIRESET 5o L  ReSET : TR, MUITIINUCTION
U TIS'LP SPEED Vg > 1-r -4 <__*~ ANALOG QUTPUT 2
REFLRENCE 1 1 MULTI FUNCTION v N 0 TO *10V
& MAINIAUX CHANGE) 5 ’ Y ANALOGMONITOR ? 241 . . -, + (" MOTOR CURRENT IS PRE
MLT STEP SPECD b TR [sn AT THE FACTORY ]
eacrony | Tt —5 o—— ® | MULTI TUNCTION (METER SPEC 3VDC 1mA)
SETTING COMMAND —_— [ CONTACT INPUT
— O O FAULT CONTACT
« i QUTPUT
 asiuiGor commn__ 5 — 250VAC 1A OR LESS
1 30VDC 1A OR LESS
i SEQUENCE COMMON ®
+ INSULATED FROM
! OV TERMINAL
MULTI-FUNCTION
SHIELD SHEATH CONTACT OUTPUT DURING RUN SIGNAL
GROUNDING } 250VAC 1A OR LESS ($ser'ay Facrony — )
%0 - TERMINAL 30VDC 1A OR LESS
i : N SPEED SETTING O'PEN COLLECTOR 1
3 . 315 POWER SUFRY ] 2ERO SPEED SIGNAL
(] " 415V 20mA - IS SET AT FACTORY
! .
i ! 33 X6V 20mA; OPEN COLLECTOR 2
A SPEED AGREED
9 0TO +10V ! 1 “ MXAS]ER REFERENCE -
N P - i3 21010 ov 20 (_{ T SGNAL IS SET AT
REFEH NCT 410 70mA _P [ MASTLR 3 OPEN COLLECTOR3 [ MULTIRUNCTON
S B et Bl it Sk Ll L, QPERATION READYY [ OPEN COLLECIOR QLTRuT
010 +10v P [ ¢ MULTI FUNCTION - (SIGNAL 1S SET AT ) 48VDC 50mA OR LESS
BER S : PG
PP OPEN COLLECTOR &
oV {— AUX SPEED - BRAKING RESISTOR
- Y (B 2 (ovsnuw SIGNAL
" (FacToRy " 1S SET AT FACTORY
; MULTEFUNCTION
2 Lt s et OQUTPUT COMMON

*[ Not required for natural air-cooled type motor.
*2 Not required for motor without PG
*3 Be sure to connect DC reactor across terminal @1 (P1) and ©2 (P2).
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3.3 CONNECTION BETWEEN THE PULSE ENCODER (PG) AND INVERTER

PG-X and PG-B are the two types of PG-boards available for the inverter. The input circuits
of these boards are different, therefore applicable pulse encoder (PG) types are limited.

PG-X is for Differential Output type PG (line driver), and PG-B is for Push-Pull type PG
(Japanese Standard) or Open Collector type PG. Both PG-X and PG-B are provided with
+12V power supply. For other supply voltage type PGs, use separately-installed power
supply. PG-X is standard for model CIMR-VGU, and PG-B for model CIMR-VGA/VH

(JAPAN use with PG).
Differences between PG-X and PG-B
Type PG-X (73600-A010 ) PG-B (73600-A002 )
PG PG-X BOARD PG PG-B BOARD

POWER SUPPL Y POWER SUPPLY
A 1

+12v +12v + 12V itk ] +12V
21 200mA H l 200mA
ov > ov >, 2 ov

[}
<

B e et miatal

i
PG Board ;
Input Circuit ':
and i 3 B
Output Circurt l Pl 4 } _PA
ai ﬂl 5 _
il 6 P8
DIFFERENTIAL DIFFERENTIAL S
OUTPUT INPUT * OPEN-COLLECTOR (7406}
(88C30) e 7406R
PG-X (w/560(2) 1s a standard for USA PG-B 1s for Japan [push-pull type]
« Input frequency < 300kHz Not normally recommended
Other « Cable length < 300ft * Input frequency < 50kHz
* Good noise immunity * Cable length < 50 ~ (100f1)
* No pulse divider function * Reduced noise immunity

For model CIMR-VGA/VH (JAPAN use with PG), exclusive-use cable connected to both
sides of the connector is provided as an option. (Refer to page25.)
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[Applicable PG] LMA-

1/10 of the number of output pulses

Ipri2

IN12

LF-
UTOPH-0
Gt N O X
[+MR-8L (CASE) ]
PG LMA- .. :B-S185Y,
LF-", B-590 OR
UTOPH-0 ".2UY _ VS-676VG3/VH3
“(1108-23A16-8AM-1) 3
i: (MR-8RMA (G))
- Al
c = <
: 12v o R
100mA by P!
H [P 2
3 ov #H o : -} O
; | .
1 ! [
! |
i | £
12V |
1 |
4 |
22kQ {1 20mA
519°| B R p—
G blp
0 + d
1 ' :
ov ; I
12v : Lo
f
mal |0 | om
5197 A Eo
] |
B | :
Jr I 1Py
4o
L | |
ov N
gp ‘I 7
. 3
# PG CABLE FOR 0 7J7
o PULSE GENERATOR| [
. . L ﬁi (OPTION) o

PULSE MONITOR OUTPUT
-1 r-}'-{:’—'?--l 24V MAX

PULSEA j; * ' e 30mA MAX ™
I P

Puses ! =¥ ! | (HmAMAX
-..IJ L—J -------- i————-—-{- -II—--———
- ]
1 | Py
v 141
'8 - Y --—-T\ -'r-——_
’/ L ‘\ |,_____I.__._ ]
' PULSE A ,' MR-8LM (G)

+MR-8L
(CASE)

\ PULSE B _m [MR-BM (G) ]

- (FORWARD RUN)

Note .

PG B CARD (73600 A002 )

o gt

200mA MAX

p—o PULSE A

PB

PULSE B

GND

DIVIDER

'
E
¥

PG DIVIDING RATIO (bn-14)
PG CONSTANT (Cn-09)

LR N IR VO

“
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Keep the pulse monitor output cable within 30m

B-S185Y (Flange-mounted type) [Made by Samutak K.K.]
B-S90 (Foot-mounted type) [Made by Samutak K.K.]
UY (Shaft-mounted type) [Made by YASKAWA]

TO CONTROL CARD
CONTROL TERMINAL
@ or @ 05mm* LEAD
(CONNECTED PRIOR
TO SHIPMENT
FROM THE FACTORY)



3.3 CONNECTION BETWEEN THE PULSE ENCODER (PG) AND
INVERTER (Cont'd)

[PG Terminal] (Provided as standard)

e Model : LMA-  B-S185Y
LF- B-S90 Terminal Specifications
UTOPH-0 Uy Pin Signal Pin Signal
B (+) E Body
B A(+) F B(-)
12v G A(-)
D Spare termunal H 0V common
Viewed from the
soldered side
Fig 31 PG Terminal
[Connector and lead size]
Table 31 Connector and Lead Size
Conncctor Function Wiring Side Connector Ai::;:r:lnt Lead Size Manufact
> 1 anutacturer
No Type (Soldered Type) (Wiring Sde)
MANUFACTURER'S
For oul MR-SLF (G) NAME g‘;‘;v's Honda
or pulse o @ of mm?
Cal encoder MR-8F (G) 0 ® o %o 3-parr Tsushin
+ MR-8L (casing) ® 0 @2 lead Co, Ld
(Viewed from the soldered sidc ) i
MANUFACTURER'S
For oul MR-8LM (G) NAME OK*;‘S“:V'S Honda
) or pulse ® 0 ol mny
cA2 monitor MR-8M (G) o @ o0 3o 3-parr Tsushin
+ MR-8L (casing) © 0 o lead Co, Lud
(Viewed from the ~oldered side )

._.24_



[Pulse encoder PG cable] (Option)

« Manufacturer : Hitachi Densen Co., Ltd.

« Specification : Polythylene insulation
for instrumentation

C

D

Connectors on both ends
already connected

L

A CONNECTOR |

Wiring distance is Inverter Side
164ft(50m) at the
.( ,2 PG Cable Configuration
maximurm
» Model : KPEV-S AWG18 (0.75 mm?) 3-pair lead
Cable Length Code No
16 4ft ( Sm) 72676-W 0005
32 8ft (10m) 72676-W 0010
65 6ft (20m) 72676-W 0020
98 {f_t (30m) 72676-W 0030
164ft (50m) 72676-W 0050
* When using the KPEV-S AWG16 (1 25
mm?) 3-pair lead, extension can be madc
up to 984ft (300m). In this case, a relay
terminal 1s needed
PG Cable Specifications
C Cable KPEV-S
A Connector D Plug
Polyethylene nsulation for
MR-8F (G) \nstrumentation TC1108-12A16-8F 13 §
(Honda Tsusin Co, Ltd ) AWGI8 (0 75Smm?) 3-parr Lead (Tagim Musen Co , Ltd )
Pin No | Signal Core Color Pin No
1 +12V Blue C
Twisted
2 ov Blue/White H
3 A (+) Yellow B
Twisted
4 A(—) Yellow/White G
Gi
5 B (+) Twisted reen A
6 B (-) Green/White F
7 FG Shiclded D
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3.4 CIRCUIT BREAKER, MAGNETIC CONTACTOR FOR MAIN CIRCUIT

A circuit breaker (MCCB) must always be connected between the AC main circuit power and
the inverter input terminals L, (R), L, (S), L; (T). Also connect a magnetic contactor if
necessary. Table 3.2 shows recommended cricuit breakers and magnetic contactors.

When using a ground fault interrupter, select one with a sensitivity current of 200mA or
more, with an operation time of 0.1 second or longer to prevent malfunction ; also choose one
with high-frequency instrumentation.

Table 3 2 Circuit Breaker and Magnetic Contactor

Applicable Inverter

Voltage

Model

Rated

Recommended Circuit
Breaker

Recommended
Magnetic Contactor

Class CIMR-VG'_: Capacity Current Mitsubishi Electric Yaskawa Controls
v -VH{'} kVA A Corp Co, Ltd
20P4 1 3.2 NF30, 5A HI-7E
20P7 15 48 NF30, 10A HI-7E
21P5 2 64 NF30, 20A HI-10-2E
22P2 3 96 o
23P7 5 16 NF30, 30A HI-20E
25P5 75 24 NF50, 50A HI-30E
27P5 10 32 | NF100, 60A HI-50E B
2t00 2011 15 48 NF100, 100A HI-50E
230 2015 20 64 NF100, 100A HI-80E
2018 25 80
NF225, 150A HI-100E
2022 30 96
2130 40 130
F225, 225A -100E
2137, 2037 50 160 NF225, 225 HEL
2145 60 183 NF400, 300A HI-200E
2155, 2055 70 224 NF400, 400A HI-300E B
2175, 2075 100 300 NF600, 600A HI-S00E L
40P4 1 16
NF30, 5A HI-7E
40P7 16 2 56 30, 5 E
41P5 25 40
T 5 s NF30, 10A HI-10-2E
43p7 5 8
F30, 2 HI-20E
45P5 75 12 NE30, 20A 1-20
47P5 10 16 NF30, 30A HI-20E
4011 15 24 NF50, 50A HI-30E
4015 20 32 NF100, 60A HI-50E
380 4018 25 40 NF100, 75A HI-50E
to 4022 30 48 NF100, 100A HI-S0E
460 4030 40 64 NF100, 100A HI-80E
4037 50 80
NF225, 150A HI-100E
4145, 4045 60 96 B
4155, 4055 80 128 NF225, 225A HI-125E
4L75, 4075 100 165 NF400, 300A HI-200E
4LA1, 4110 140 224 NF400, 400A HI-300E
4LA6, 4160 200 300
. NF500, 600A HI-500E
4200 250 400 I
4220 300 450 NF300, 800A HU-4893E
4300 400 600 NF1000, 1000A HU-593E
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3.5 SURGE ABSORBER

Always connect surge absorber to magnetic contactors, control relays, magnetic valves, and

magnetic brake coils used around the VS-676VG3/VH3. Table 3.3 shows applicable surge
absorbers.

Table 3 3 Applicable Surge Absorber

Device Surge Absorber Model Specification Code No
Large-capacity Cotl Other DCR2-50A22E 250VAC 0 SuF +2000 C002417
than Relay

200V
to Control Relay
LY-2, -3 [Omron]
230V HH.22, 23 [Fupt Electric] DCR2-10A25C 250VAC 0 1xF +100Q C002482
MM-2, 4 [Omron]
380 to 460V devices DCR2-50D100B 1000VDC 0.5uF +200Q C002630

Note The surge absorbers are made by Marcon Electronics Co., Ltd
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3.6 WIRE SIZE

Wire sizes and types are shown in Tables 3.4 and 3.5. The sizes of the closed-loop
connectors are shown in Table 3.6.

Table 3 4 200V Class Wire Size

Model Terminal 75°C Copper
Circust | CIMR-VG' Terminal Symbol Wire Range Wire Type
-VH{} Serew TAWG | mm?
20P4 LI(R), L2(S), L3(T), Q(N), BI/@(BI/P), B2, TI(U) T2(V). T3(W) M4 14-10[2-55 |
G(E) 14-10[2-55
207 LI(R), L2(S), L3(T), ©(N), BI/@(BL/P), B2, T1(U), T2(V), T3(W) M4 14-10|2-55
G(E) 14-10|2-55
21P5 LI(R), L2(S), L3(T), ©O(N), BUD(BI/P), B2, T1(U), T2(V), T3(W) Ma | 14-1012-55
22P2 G(D) 12-10[35-55
23P7 Li(R), L2(S), L3(T), O(N), BI/@D(BI/P), B2, Ti(U), T2(V), T3(W) M4 10 55
G(E) 10 55
255 LI(R), L2(S), L3(T), ©(N), BUD(BI/P), B2, TI(U), T2(V), T3(W) M5 8 8 |
G(E) 10 55
2795 __LIR), L2(5), L3(T), O(N), BU@BI/P). B2, TI(U), T2(V), T3(W) M5 8 8
G(E) 10 55
LIR), L2(5), L3, OMN). ®1(D, @3(PY), TI(U), T2(V), T3(W) M6 | a4 | 22 |
2011 G(E) M8 *| 8-2 8 - 38
| @, () _M4 14-10[2-55 |
LI(R), L2(S), L3(T), ©(N), @! (P1), @3(P3), T1(U)_T2(V), T3(W) M8 3 - 1/0 | 30 - 60 |
2015 G(E) M8 *| 8-2 8 - 38
(), 02(8) M4 14-10[2-55
LI(R), L.2(S), L3(T), O(N), @1 (P1), @3(P3) TI(U) T2(V). T3(W) M8 2 - 1/0 | 38 - 60
2018 G(E) M8 *| 6-2 [14-38
0 (n), L2(4) M4 14-10|2-55
LI1(R), L2(S), L3(T), OMN), @1 (P1). @3 (P3), TI(U), T2(V), THW) M8 1/0 60
2022 G(E) M8 *| 6-2 | 14-38] pecuple
Main 21(r), £2(8) M4 14-10 | 2-55 | 600V vinyl
LI(R), L2(S), L3(T), ©(N), @ 1(P1), @3(P3). TI1(U), T2(V), T3(W) MIO | 1/0 x2P | 60 x 2P | sheathed lead
2037 G(E) M8 * | 4-2 | 2238 | Orequivalnt
(), 2(8) M4 14-10[2-55
L1(R), L2(S), L3(D), O(MN), @ 1(P). ®3(PY), TI(V), T2(V), TIW) MIO | 4/0x 2P | 100 x 2P |
2055 G(E) M8 *| 3-2 |30-38
(), 2(4) M4 14-10|2-55_
LI(R), L2(S), L3(T), ©N), @ 1(P1), ®3(P3), 11(U), T2(V), T3(W) MI12  [30MCMx2P| 150 x 2P
2075 G(E) M8 * | 1-2/0 | 38 -70|
i (r), £2(.8) | . M4 |14-10[2-55
LI(R). L2(S), L3(T), ©(N), @3(P3), TH(L) T2(V)., THW) MI10 3/0 80
2130 G(E) M8 *| 4-2 |22-38
01(r), £2( 8) M4 14-10{2-55
LI1(R), L2(S), L3(T), ©(N), @3(P3) TI(U), 12(V), 13(W) M10 2/0 x 2P | 70 x 2P
2L37 G(E) M8 *| 4-2 [22-38
6i(r), £2(8) M4 14-10/2-55
LI(R), L2(S), L3(T), O®N), @3 (P3), TL(U), T2(V), T3(W) MIO [2/0x2P | 70 x 2P
2145 G(E) M8*| 4-2 |22-38
(), 2(4) M4 14-10]2-55
L1(R). L2(S), L3(T), O(N), @3(P3), T1(U), T2(V), T3(W) MI0 [2/0x2P | 70 x 2P
2LS5 G(E) M8 *| 3-2 |30-38
i b(n), 2(4) M4 14-10|2-55
LI(R), L2(S), L3(T), ©(N), @3(P3), TI(U), T2(V), T3(W) M12 | 4/0 x 2P | 100 x 2P
2L75 G(E) M8 * | 1-2/0 [38-70
(), 2(48) M4 14-10|2-55
Control | Commonto |, 35 33 M35 | 18- 14075 -2 | tond wth chase s
all models wiring or cquivalent

*Indicates the use of Pressure Lug Terminals.

IMPORTANT

* Lead size should be determined considering voltage drop of leads.

« Use only 75°C copper wire as described above.
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Table 3 5 400V Class Wire Size

Moddl Terminal 75°C Copper
Circuit | CIMR-VG: . Terminal Symbol Wire Range Wire Type
-VH Screw [TAWG | mm?
40P4 LI(R), L2(S), L3(T) &(N), BI/@D(BI/P), B2, T1(U), T2(V), T3(W) M4 14-10[2-55
- 40P7 [ GE) 14-10]|2-55
41P5 LI(R), L(S) L3(T), O(N) BU®(BL/P), B2, TI(U), T2(V), T3(W) M4 14-10[2-55
42P2 G(E)_ 14-10[(2-55
4”;7 LI(R), L2(S), LY(T), ©(M), BU@(BI/P), B2, T1(U), T2(V), T3 (W) 1 Ma 14-10[2-55
G(E) M5 12-10|35-55
45PS LI(R), L2(S), L3(T), ©(N), BL/@(B1/P), B2, TI(U), T2(V), T3(W) M4 12-10(35-55
b G(T) . M5 12-10[35-55
47PS LI(R), L2(S), L}(T), ©(N), B@(BL/P), B2, TI(U), T2(V), [3(W) M4 10 55
G(E) MS 10 55
LI(R), L2(S), L3(T) ©(N), BI/D(B1/P) B2, TI(U) T2(V), T3I(W) M5 8 8
4011 G(E) . _ M8* ! 10-2 [55-38
B 21 (1), £2200(.4 200), £2400( 4 400), x, y M4 14-10]|2-55
L1(R), L2(S), L}(T), ©(N), BID(BI/P), B2, TI(U), T2(V), T3(W) M5 8 8
4015 G(E) M8 *| 10-2 {55-38
| 1), £2200(4 200), £2400(4400), x, y M4 14-10|2-55
LI(R), L2(S), L3(T), OMN) @1(P1) @3 (P3) TI(U), T2V), [3(W) M6 6 -4 14 - 22
4018 __G(E) M8 *| 8-2 8 - 38
o () 02(8) M4 14-10[2-55
LIR), L2(S), L3(T) ON), @1 (PI), @3(PY) TIU) T2(V) r3(w) M6 4 22
4022 G(D) M8 *!| 8-2 8 - 38
_ Lty £2200(,8200)_2400( 2 400), x, ¥ R M4 14-10]2-55
_LIR), L2S) L}T), O(N), @1 (PN, @3(P3), TI(U), T2(V), [3(W) M8 3-1/0 | 30 - 60
4030 G(L) M8 *| 8-2 8 - 38
21(r), £2200 (4 200), £2400( A 400) x, y . M4 14-10{2-55
____ T L LR, L2, L31), OMN) @1(P1y, @3(P3), TIU), T2AV), [3(W) M8 [2-1/0|38-60
4037 G(E) o M8 *| 6-2 14 - 38
o G(r), £2(2) . M4 14-10|2-55
4145 LI(R), L2(S), L3}(T), ©N) @i (P1), @3(P3), TI(U), TAV), [3(W) M8 1/0 60
4045 G(E) M8 * 6-2 14 - 38
s £1(r), £2200 (.4 200), £2400(.8400) x, y M4 14 - 10 | 2-55 | pouer Cable
Matn __LIR), L2¢5), LYT), ON), @I1(P1), @3(P3), TI(U), 12(V) [3(W) MI10 3/0 80 600V vinyl
4055 G(E) . o M8 * | 4-2 | 22 -38 | sheathed lcad
€1 (1), £2200(,4 200), £2 400( 4 400), x 3 M4 | 14-10] 2-55 | O equivalent
LI(R), L2(S) L3(T), ©(N) @I1(P1), @®3((P3) TIU) T2(V), I'3IW) M10 1/0 x 2P | 60 x 2P
4075 G(E) M8 *| 4-2 |22-38
£1(r), £2200(.8 200), £2 400( A400) x y M4 14-10{2-55
LIR), L2S), L3N, OMN) @I(P1), ®3(P3), TIU), T2(V) T3W)_ MI10 | 4/0 x 2P | 100 x 2P
4110 _GE o M8*| 3-2 |30-38
1(r) £2200(.8 200) £2 400(4400) x y o M4 14-10{2-55
_ LRy, 12(5), L31), ©N) @1(Ph, @3(P3), TU), TAV), T3(W) | MI2 |250MCMx2P| 150 x 2P
4160 G(E) M8 *{1-2/0]|38-70
€1 (r), €2200(.8 200) £2400(8400) x y M4 14-10]|2-55
LI(R), L2(S), L3(T). ©(N) @ 1(P1). @(P2), ®3(P3). TI(U), T2(V), T3(W) M12  [S00MCM x2P] 325 x 2P
4200t G(E) M8 * [1/0 - 2/0] 60 - 70
21(r), £2200( 4 200), ¢2 400( 4400), x, y M4 14-10|2-55
LI(R), L2(S), L}(T), OMN), @1(P1), @®3(P3), TIU), T2(V), [3W) M16  [500MCMx2P{ 325 x 2P
42201 G(E) M8 * |1/0 - 2/0{ 60 - 70
£1(r), £2200(.8 200), £2 400( 2 400), x, y M4 14-10{2-55
| LIR) L2(S), LI(T), OMN) @1(P1), @3(P3) TIU), T2(V), 3W) M16 [900MCMx2P| 456 x 2P
4300! G(E) M8 * 2/0 70
| f1(r) £2200(.4 200) £2 400(4 400), x, y M4 14-10|2-55
LI(R), L2(S), L3(T), ©(N). ®3(P3) 11(U), T2(V), T3(W) M10 3/10 80
4L55 G(E) M8 *| 4-2 |22-38
21(r), £2200( 4 200), €2 400( 4 400), x, y M4 14-10}12-55
LIR) L2(5) L3(T). ©(N) @3(P3) TI(U) T2(V), TUW) MI0 |1/0x2P | 60 x2P
4175 G(E) . M8 *| 4-2 |22-38
1 fn(n, 220006 200) €2 400(4400) x y M4 14-10]2-55 |
1 I(R), L2(S), L3(T), EXN), @®3(P3), TH(U), [2(V), THW) MI10 | 4/0x2P | 100 x 2P
4LAI G(C) M8 *| 3-2 |30-38
i €1(r), £2200(4 200), £2 400( A 400), x, y M4 14-10|2-55
| _LER), L2(5) LX), O(N), @3(P3)_TI(U), T2(V) T3W) | Mi12_|250MCMx2P| 150 x 2P
4LA6 | Gtk _ M8 * | 1-2/01{38-70
I £1(r), £2200( 2 200), £2 400( 4 400), x y Y 14-10{2-55
Controf | Common o 1 w0 32, 33 M35 [18-14{075-2 mﬂ\ﬂh sg;:lge‘:
all modcds
wirnng or equivalent

* Indicates the use of Pressure Lug Terminals

T AWG data do not correspond to mm? data.

For UL listed products, select wire size using AWG
For non UL listed products, select size using mm?
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3.6 WIRE SIZES (Cont'd)

Table 3 6 Size of Closed-Loop Connectors (JIS C 2805)
(Common to 200V Class, 400V Class)

AWG Wire Size mm? Terminal Screw Round Crimp Terminal Size
20 05
M35 12535
18 075 M4 1254
16 125
M4 2-4
14 2
M5 2-5
M4 354
12 35
M5 355
M4 554
10 55
M5 55-5
M5 8-5
8 8
M6 8-6
6 14 M6 14-6
4 22 M8 22-8
3 30 M8 30-8
2 38 M8 38-8
2 38 38-10
1 38 38-10
1/0 60 60-10
Mi0
2/0 70 70-10
3/0 80 80-10
4/0 100 100-10
4/0 100 100-12
250MCM 150 Mi2 150-12
S500MCM 325 325-12
250MCM 150 150-16
500MCM 325 Mi6 325-16
900MCM 500 325-16




3.7 TYPICAL WIRING
(1) Typical Wiring when Multiple Braking Units are Connected in Parallel

i

THERMAL RELAY
TRIP CONTACT

i, VS-676VG3/VH3 .} DBU BRAKING UNIT
- 71DBU IS TO BE) DBR BRAKING RESISTOR UNIT
2 \MASTERUNIT ]

(2) Typical Wiring when Momentary Power Loss Backup Unit is Used
[Applied to 200V class and 400V class 0.5 to 3HP (0.4 to 2.2kW)]

Use the momentary power loss backup unit for any models of 3HP (2.2kW) or less when
backup 1s needed for momentary power loss of 1 to 2 seconds.

200V class : Type P0010, code No. 73600-P0010
400V class : Type P0020, code No. 73600-P0020

MOMENTARY POWER
74 LOSS BACKUP UNIT

MCCB
MOLDED CASE
CIRCUIT BREAKER

~ 5
L1(R) ===O ©

3-PHASE ~
POWER SUPPLY L2(8)==0 ©

N\
L3(T) =m0 O



3.7 TYPICAL WIRING (Cont'd)
(3) Typical Wiring when Isolator 1s Used

(4-20mA input reference and 4-20mA output for speed monitoring)

=y

200 TO 220V e s,
AC

SHIELDED SHEATH
CONNECTION TERMINAL

A5V 20mA"
i3 MAIN SPEED REFERENCE
8 ~10vatving o

L3, MAIN SPEED REFERENCE
14 4.20mA (2500)

3, 0V [("AUX SPEED REFERENCE"
IS PRRSET AT FACTORY

10V (20k)

VS-676VG3/VH3

ISOLATOR

TYPE

DGP3-4-8
3

r

* Set Sn-28 1st digit to 1 so that analog
monitor has unipolar (0 to 10V) action.
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Tyge | Input Signal [Output Signal | Power Supply [ Code No
DGP24-4] 0Oto 10V Oto 10V 100VAC CON 000019 25
DGP24-8] 0to10V | 4to20mA 100VAC _ [CON 00001926
DGP2 8-4] 4to20mA Oto 10V 100VAC  |CON 00001935
DGP2 34 0 to 5V 0to 10V 100VAC CON 000019 15
DGP34-4] 0Oto 10V Oto 10V 200VAC  [CON 000020 25
DGP34-8] 0to 10V 4 to 20mA 200VAC CON 000020 26
DGP3 8-4] 4to20mA Oto 10V 200VAC  [CON 00002035
DGP33-4| 0Oto5v 0to 10V 200VAC | CON 000020 15




(4) Typical Wiring for Operation by Open-collector Transistor

VS-676VG3/VH3
N 1 FWD RUN COMMAND

FWD RUN/STOP o T v o coae :

REV RUN/STOP—o—K i : e 4

— EXTEANAL FAUL! P

EXTERNAL FAULT—° © N HE 4 Reser

FAULT RESET o ' o ! ¢

_ . 5 By
M > < B it

FACTORY J MULTISTEP SPEED REF 2 - o o i 1 gghETFéJTNCTWN b
SETTING | JoG COMMAND -GG — 2 | INPUT ¥

EXTERNAL BASEBLOCK _5——, T )

COMMAND l '1 Il %
! I SEQUENCE COMMON o

Transistor Operation (PYATIREOM) 5,

Transistor 1s turned on 12 06D SHEATH s

(Current sink status} when 20 ., Thr~ CONNECTION TERMINAL -

the contact 1s *“closed” 15 T eay S FOWERSURLY L
B e £

5

EXTERNAL SPEED | 20 : 3o Yo 070 104 01 <

REFERENCE ATO2MA Lot 1 S #

PR PR

SYSTEM CONSTANT ¥ : 2 (g F

o
Sn-04=x x 00 g
L e

Note: Maximum allowable leakage current across each transistor is 2maA.

(5) Wiring of Contact Input/Output, Open-collector Output

VS-676VG3/VH3
r—\/
Gl

H
]
&
=5
i
Y
5
i
|-
by
e
¢
3
}
#
a";(
1"
S
< o
v FNCTON
¥ Ut
1=
.
B
K] 34
T e el e e 3 TRl Y

48VDC 50mA OR LESS
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4. INITIAL OPERATION

To assure safety, prior to iitial operation, uncouple the motor to isolate it from the machine.
If initial operatton must be performed while the motor is still coupled to the machine, use
great care to avoid potentially hazardous conditions.

4.1 CHECKS BEFORE INITIAL OPERATION

After completion of installation and wiring, check for :
(1) proper wiring and terminal connections

(2) wire clippings that could cause a short circuit

(3) screw-type terminals are tightened

(4) proper load

4.2 SETTING LINE VOLTAGE USING JUMPER
[Required only for models of 400V class

15HP (11kW) or higher] —
The hine voltage must be set according to the © %QJCN? O
main circuit power supply using jumper, as L0 OJ z
T

shown 1n Fig. 4.1. Insert the jumper at the
appropriate location corresponding to the
input line voltage. The factory preset is @_v_@wgmz___@
460V. R R

Fig 4 1 Setting Line Voltage Using Jumper

4.3 SUPPLY MAIN CIRCUIT POWER

Supply power to the main circuit, and check that there 1s no fault (abnomal noise, smoke, odors,
ctc.). By supplying power to the main circuit, the charge LED displays “CHARGE” indicating

that it is ready for operation. The display section of the digital operator will also turn on.

MODE DISPLAY LED DRIVE, FWD or REV LED lights
DISPLAY SECTION . » {80 G (%) 1s displayed

DISPLAY SELECTION KEY (Used for speed feedback display)

RUN DISPLAY LED - STOP LED lights

Fig 4 2 Digital Operator

691-126

Note : When an exclusive-use thermistor 1s not provided for the motor a “THM” (thermistor fault) will be
displayed In this case, set the second digit of “on-02" to 1 (no-thermistor control mode) and depress
the reset key The normal display will now appear

—-34-



4.4 CHECKING MOTOR ROTATION DIRECTION

Check that the polarity on the digital operator and the rotation of the motor are correct and

that the speed display 1s correct, by displaying the speed detection on the digital operator and
turning the motor shaft.

The forward direction of the motor is in the counterclockwise direction when viewed

from the drive end. (Fig.4.3) Check that LED of digital operator is lit and then

perform the following procedure:

Forward Run
FORWARD RUN
Fa— L L
- DRIVE END
Fmes— L L

Fig 4 3 Direction of Motor Rotation and PG Phasing

(1) Depress the key to change the display to indicate the motor speed.
AD00 0(%) - 8 80%)
(REFERENCE DISPLAY) (FEEDBACK DISPLAY)
(2) Rotate the motor shaft counterclockwise (CCW) when viewed from the drive end.
« (Example) 3 & (%)
(3) Rotate the motor shaft clockwise (CW) when viewed from the drive end.
« Check that the motor speed 1s displayed with minus sign and matches the rotation speed.
 (Example) — 3 T (%)
(4) If a fault occurs, refer to Par.3.3 “CONNECTION BETWEEN THE PULSE
GENERATOR (PG) AND INVERTER".

4.5 SETTING LINE VOLTAGE

Set Sn-09 1st digit to O or 1 according to Inverter line voltage shown in Table below :

Line Voltage | Sn-09 Dcscription

200 V or morc

xxx() | without output voltage limit
400V or more

Note : For type FCK motor [1750r/mimn 100HP (75kW) or more,
200vorless | ) | with output voltage it 1450r/min 75HP (55kW) or more; 1150r/min 75HP (55kW) or
400V or less

more], set Sn-09 1st digit to 0

OUTPUT e ~a— WITHOUT UMIT
VOLTAGE 1
) ~et— WITH LIMIT
{ ]
! {
i |
.
. 1
| [}
Pl
0 90% 100% SPEED
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4.6 SETTING THE CARRIER FREQUENCY

If motor audible or electromagnetic noise causes interference, a low-noise mode can be
selected by setting Sn-09 4th digit to 1.

Sn-09 = 0XXX : Normal mode (2kHZ)
1 XXX : Low-noise mode

When the low-noise mode is selected, the carrier frequency can be changed by using Cn-
52. However, the low-noise mode cannot be selected for some capacity series.

The carrier frequency set prior to shipment is 2kHz (normal mode). The low-noise mode
setting range for each capacity 1s shown in Table 4.1.

Table 4 1 Setting Carrier Frequency

Inverter Model Low-notse Continuous Rated Current
CIMR-VG Mode Sel Sctting Range Characteristics
VH ¢ Sciection (See figures below)
20P4, 20P7, 21P5, 22P2, 23P7, 25P5, )
27P5, 2011, 2015 2018, 2022
Possible 210 12 5AHz
40P4 40P7, 41P5, 42P2, 43P7, 45P5,
47P4, 4011, 4015, 4018, 4022, 4030, (b)
4037, 4L45
2L.30, 2137, 2145, 2L55, 2L75 ()
Possible 2 to 10kHz
4155, 4L75,4LA1,4LA6 d)
2037, 2055, 2075,
4045, 4055, 4075. 4110, 4160, 4200, Inpossible 2kH/ ()
4220, 4300
(%) (%) (%)
100 t-—- 100 100
1
1
CURRENT : gg?&EGNT CURRENT
RATING N bommemoo DD % RATNG
1
1
i
1
1
1
1
1
1
i
1
0 2 6 125 0 2 8 125 0 2 10
(kHz)
CARRIER FREQUENCY CARRIER FREQUENCY (kHz) CARRIER FREQUENCY (kHz)
(a) (b) (©)
(%) (%)
100 ___-l 100 F--—
CURRENT CURRENT
RATING RATING
80— -
1
1
|
1
1
1
1
1
i
|
[
l
0 2 5 10 0 2
(kHz) (kHz)
CARRIER FREQUENCY CARRIER FREQUENCY
(d) (e
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4.7 SETTING RATED SPEED

If the machine or process requires changing the motor rated speed, use bn-10 to adjust the
rated speed.

When Inverter speed reference 1s 100%:
Motor speed = Max Speed (dn-02) X Rated Speed Adjustment (bn-10)
(Example)

Motor rated speed : 1750 r/min - -« - - EREN )
Inverter speed reference : 100%

To obtain motor speed 2100r/min, =+ «-+---- @
® X rated speed adjustment =@
@ _ 2100
rated speed adjustment = D = 1750
=1.2000

4.8 SETTING IF THERMISTER IS NOT PROVIDED

Standard motors exclusive for inverters are provided with exclusive-use thermisters.

However, if the applied motor is a general-purose motor without a thermister, set the On-02
second digit to 1.*

Thermister On-02

Provided xx0x (Preset at factory )

Not provided | xx1x

* Setting of On-02 or On-30 must be made after changing Sn-03 to 1001.
Afte completion of setting, return Sn-03 to 0000

Inverters after code No. ETC67055 -S0404 can be set individually if a thermister is not
provided for the 2nd motor. Set On-30 3rd- dlglt referrmg to table below.
If a 2nd-motor is not used, On-30 3rd-digit setting is not needed

Thermuster Constant Setting
st Motor | 2nd Motor | On-02 | On-30
Provided | Provided xx0x | x0xx | Preset at factory
Not

Remarks

Provided Provided XXOX | oysexc
Not Not
Provided | Provided XXX ex

Not

Provided Provided xxIx

xXIxx

4.9 SETTING THE MOTOR OVERLOAD PROTECTION

This inverter has an electronic thermal function using temperature simulation for motor
overload protection. Set the first digit of Sn-38 as shown below according to the motor type.

Moator Type Sn-38
Inverter exclusive-use motors (including VS-676

standard motors) xxx0 (Presct at factory )
General-purpose motors xxx1

Note : For details of the overload protection curve,
refer to the description of Sn-38 in APPENDIX par. 5 1.
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4.10 AUTO-TUNING

The inverter is provided with auto-tuning functions for motor primary resistance, motor cable
lead resistance, and motor constants. Perform auto-tuning when necessary, referring to the
following description:

Precautions

@ Since the motor runs automatically during auto-tuning, disconnect the motor from the
machine system for safety so that motor rotation will not be harzardous.

@ All control circuit terminal input signals are disregarded in the auto-tuning mode.
@ To use auto-tuning, a TRQ-A card is required.

@ After completion of auto-tuning, do not change Sn-02 (motor selection). Otherwise, the
dn constants will be changed.

® Upon execution of auto-tuning, “C AL ” is displayed on the digital operator.

e X ‘—H s ”
DN
I £ Tuning mode (Sn-37 set value)
Motor number being tuned (1 or 2)

® When a transmission card is mounted, do not change any constants or input a RUN/STOP
signal during auto-tuning.
(1) Auto-tuning for Primary Resistance (dn-08)
[Design revision “C” and before]

Verify that T; (U), T, (V), and T3 (W) wiring between the inverter and motor is
properly connected. Perform auto-tuning as outlined in the following procedure:

Note : To perform auto-tuning of motor constants using the PC support software, this
primary resistance tuning procedure is not necessary.
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[Procedurc]

Step Operation
I | Select the program mode | Depress | PRGM/DRIVE jkey (DRIVE LED turns OFF )
2 | SetSn-37t0 01 @ Depress key to display “S=3

@ Depress{/A] or|V| key to display “Sn-3 7"
@ Depress[DATA/ENTER ] key to display the data

Imual value “SG"
@ Move the cursor to the first digit by using [S] key , after changing the setting
0“5 " by using [A]or|V] key, depress [DATA/ENTER] key (Venfy that “En~d" 1s displayed )

3 | Return to the dnve mode | @ Depress PRGM/DRIVE] key (DRIVE LED turns ON )

“CAL" s displayed )

4 | Execute tuning Depress key
RUN LED turns ON dunng tuning and STOP LED turns ON at completion

5 | Select the program mode | Depress [PRGM/DRIVE] hey after completion of tuning (DRIVE LED turns OFF )

6 | Return Sn-37 to 00 Retumn the setting of Sn-37 from 01 to 00 1n the same way as step 2

7 | Return to the dnve mode | Depress key (DRIVE LED turns ON)

Notes -
* Disregarding the setting of Sn-04, execution of primary resistance tuning 1s only possible by the digital

operator RUN key
* When a primary resistance compensated value 1s entered into dn-08, and by setting Sn-37 to 02 and tuning 1n
the same procedure as described above, Cn-13 (feeder resistancs) auto-tuning can be performed.
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4.10 AUTO-TUNING (Cont'd)

[Design revision “E” and after]
The follwing points are different from the procedure described above.

« Upon execution of tuning, the digital operator will display “C AL ¢ & for primary
resistance tuning (“C AL & ¢ for second motor tuning) or “C AL {2 for Cn-13 (feeder
resistance) tuning (“C AL 22" for second motor tuning).

«“CALZ ,“SEQ” and “REF” LEDs along with the RUN LED turn ON during tuning.

« Step 6 is not needed. At completion of tuning, Sn-37 is returned to 00 automatically.

(2) Autotuning of Motor Constants

In order to perform vector control, it is necessary to properly set the motor constants in the
inverter.

When motor constants are tuned, determine the tuning mode using the following table:

Sn-37 Input Data Precautions at
Set Value Input Data Setting
03 Motor data (motor plate value) Motor rated output in kKW
OF Motor data (motor plate value) Motor rated output in Hp
04 Motor constant (dn-C0 value) Set motor constant before changing Sn-37 to 04

* When the motor data (motor nameplate values) are used as input data, perform auto-tuning
by the Procedure described below.

* When the motor constants (dn-  value) are used as input data, the following two points
are different from the Procedure described below.

1. Enter the motor data into constants dn-01 to dn-18.

2. “CAHL 4 is displayed on the digital operator upon execution of tuning. When the
second motor is selected, “C_ AL &4 is displayed.
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Procedurc

Step

Operation

1 Venty satety factors

* Motor 1s disconnected from machine system

* Motor shaft loch key 1s removed

« No person or object 15 near the motor shatt

* Brahe 1s relcased (when a motor with brake 15 used )
e Chech Pars 4 1and 42

2 Tum ON the inverter
power supply

Reterto Par 43
(Check Par 44)

3 Input the motor data

@ Select the program mode (depress [PRGM/DRIVE ] )
Then the DRIVE LED goes OFF

@ Select the control mode
« 0n-02 Ist dignt —[ 0 Vector control with PG

I Vector control without PG
¢ On-02 2nd dlgll—[ 0 Motor with exclusive-use thermistor
1, Motor without thermistor

* Check only Cn-09 for vector control with PG
« Set the following only when a constant output motor used
On-04 2nd dlgll—[ 0 weakening by 1//N (N speed)

(With PG) 1 weakening by 1/N (N speed)

On-04 4th dignt -I: 0 wecakening by 1/N (N speed)

),
(Without PG) I weakenmg by 1//N (N speed)
@ Input the motor data (motor name plate values) to the following constants

Constant Input Value
dn-51 1

(W) Set the motor rated output (kW)

dn-32 Set the motor’s rated r/min

(r/min)

dn-33 Set th I ed
(/mn) et the motor r/min at maximum machine spe
dn-54 Set the number of the motor poles

(poles) (Examplc) dn-03=04 when the number of poles is 4

dn-55 (V) Set the motor rated value (V)

dn-36 (A) Sct the motor rated current (A)

Sct the motor msulation class

dn-57 0 Class A (100C), 1 Class E(1207C),2 Class B(130C) 3 Class F (155C) 4 Class H (180C)
dn-S8 (V) Sct the input power supply voltage (V) to the inverter
Cn-09 Sct the numbcr of pulses (p/rev) of the pulse generator (PG)

4 | Selcet the tuning mode

Set Sn-37 to “3 3" *! (Imitial value “88™)

S | Return to the drive mode

£3
Depress key “DRIVE”LED turns ON and “C AL {3 1s displayed 2

6 | Execute tuning

Depress RUNJkey

During tuning * RUN’ LED tuns ON and “C AL ¢3°*2 “SEQ” and “REF" LEDs blink
After tuning 'STOP™ LED turns ON and “£ ndf” 15 displayed for three seconds

To nterrupt, depress the STOP key, and the motor will ccast to a stop

Notes

I When tuning 1s completed, Sn-37 1s returned to “Z83” automaticaily

2 To perform tuning again, start from step 1

*1  When the motor 1ated output 1s in Hp, input the Hp data into dn-51, and set Sn-37 to “OF” at tuning mode

sclection.

*2  For Hp mput, “CHL {F”1s displayed (“C AL 2F for the second motor)
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5. OPERATION

5.1 OPERATION THROUGH DIGITAL OPERATOR (Test Operation)

( POWER SUPPLY ON )

&

SPEED REFERENCE
VALUE DISPLAY

%

SPEED REFERENCE
VALUE SET

$

STORE SET VALUE

ROTATION DIRECTION SET

MOTOR SPEED DISPLAY

OPERATION CHECK
USING JOG FUNCTION

STOP

Speed reference value is displayed.

Select the digit by the key and set by
the or key.

Depress the key to store the set value.

Select motor rotation direction by depressing
the key.

Change to motor speed display by depressing

the key.

The motor rotates at 10% speed only while

depressing the key.
Depress the key to accelerate

the motor to prior reference value.
The motor continues operation until

the key 1s depressed.

Stop the opecration by the key.

Note : Accel/decel ime can be changed by bn-01 and bn-02 (See A.5 3.)
Imtial value 15 10 sec.
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DIGITAL
OPERATOR
DISPLAY

Q

0

e T B |
n oadu o

(Stops for 2 sec)

T

~
n s

o

(Blinks again )

FWD || REV
©) ®

(Typical FWD run)

(%)

(%)

(%)

(%)

(%)

(%)

(%)

(Incrcased to 100%)

Lo I o |
[SUR W}
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5.2 OPERATION THROUGH INPUT TERMINALS

To operate the inverter through the terminal 1nputs, the following procedure should be followed:

il

(5A-09=0000

POWER SUPPLY ON

l

SPEED REFERENCE
DISPLAY

PRGM MODE SELECTION

l

OPERATION CONDITIONS SET

STORE SET VALUE

DRIVE MODE SELECTION

SPEED REFERENCE SET

MOTOR SPEED DISPLAY

OPERATION CHECK

STOP

PRGM

* Select PRGM mode by depressing the

key. (DRIVE LED turns off.)

* 5n-T i is selected by depressing the
key.
» Select by using the (4 ] or [ v ] key.

* Depress the key to display the data.

« Select a digit by depressing the key
and set the data to 0000 by using the @

or key.

* Depress the key and check for
momentary END display. (Operation by
control circuit terminal signals enabled.)

* Change to the DRIVE mode by depressing
the key.

* Check for speed reference value of external
control terminal 13 or 14,

» Change to output speed display by depressing

the key.

« Close across terminals 7 and 11.

* Close across terminals 1 and 11 to
perform jog operation.

* Open across terminals 7 and 11.

* Close across terminals 1 and 11 to perform
FWD run.

* Open across terminals 1 and 11 to stop.

retain their values when the power supply 1s turned OFF
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G
Q
0
Q
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(Example)

n {00

Q

Q
Q

8
0

Talsl ~
“waes o

(Dlsplayed value)
ncreased (o
coincide with

\ref value J

~r
o

(Decreascd to 0%)

~
(=)

(%)

(%)

(%)

(%)

(%)

(%)

(%)

# It 1s only necessary to select the program mode upon initial power up since Sn-04 and all other constants



5.3 OUTLINE OF FUNCTIONS

This inverter is provided with many functions which can be selected by using the Sn-
An- ,bn- ,and Cn-  constants.

’

The following outlines some of the inverter’s main functions. For a complete list, see
APPENDIX “Par. 5 CONSTANTS”.

5.3.1. Control Mode and Reference Value Input

The speed control mode or torque control mode can be selected to control the motor.
Speed control mode : A mode to control the motor’s rotating speed according to a speed
reference given to the inverter.
Used normally.

Torque control mode : A mode to control the motor’s torque according to a torque
reference given to the inverter. This mode is commonly used
when tension control is necessary for winding machines, etc.

(1) Speed Control Mode
Any input shown in Table 5.1 can be selected for the mnverter’s main speed reference.

Table 5 1 How to Input Speed Reference

ltem Ref Sclect
Speed cference ng
Reference Input Form Point Method Remarks
Voltage input 10V/100% Between termuinals Sn-04=xxx0 | Resolution 11 bits + sign
(-10 to +10V/-100 1o +100%) 13and 17
Current input (4 to 20mA/0 to 100%) Between terminals Sn-04=xxx0
14 and 17
Digital tor set val “et
1gital operator set value " Sn-04=500x]
display mode or
An-OI (See Par 51)
Multi-step speed reference An-0O1 to An-09 Sn-04=xoex] Select multi-step speed
(Digztal operator set value) M-Da=xxx operation reference 1o terminals 5 10 8
See Par 535 SeePar 535
Digital input DI-16H card Sn-04=xxx0 | Binary 16 bits + sign or BCD 4 digits + sign
(Bmary or BCD) Sn-08=xxx0 | Function selection Sn-26
Option card Analog mput Al-14B card Sn-04=xxx0 | Resolution 13 bits + sign
p (Voltage/current (Between TC1 and TC4) | Sn-08=xxx0 | Function selection Sn-25=0000 to 0011
3-channel input)
Serial communication SI-B card Sn-04=xxx0 | RS-232/RS-422/RS-485
Sn-08=xxx0 | 2400/4800/9600/19200bps

Note Only one option card can be mounted at a time.
Operation 1s started by inputting a speed reference as shown in Table 5 1 and giving the mverter a run
command (forward run or reverse run command)
The rotating speed obtained when 100% reference 1s given 1s the value set in dn-02.
The maximum generating torque 1s limited by the constant set values (bn-07 to bn-09) and the torque
limit values (multifunction analog input or AI-14B input).
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(2) Torque Control Mode

Any input form shown in Table 5.2 can be selected for torque reference.

Table 5 2 How to Input Torque Reference

Item Rel ce Selecting
Torque eference 2
Rcfgrcncc Input Form Point Method Remarks
Voltage mput 5V/100% Between terminals Sn-04=xxx0 | Resolution 11 buts + sign
(-10 to +10V/-200 to +200%) 16 and 17 Sn-16=06 Speed mit Between termunals 13 and 17

cr 07 Torque imat  bn-07 to bn-09

Analog input Al-14B card Sn-04=xxx0 | Resolution 13 bits + sign
(Voltage/current (Between TC2 and TC4) | Sn-08=xxx0 | Function selection Sn-25=1000 or 1001
3-channel 1input)

Option card
Seral communication S1-B card Sn-04=xxx0 | RS-232/RS-422/RS-485

Sn-08=>00<0 | 2400/4800/9600/19200bps

Note When the speed control mode 1s switched to the torque control mode or vice versa by using the
multifunction input terminal function (set value 71 or 7C), set the speed control mode using Sn-19 or
Sn-25

5.3.2 Selection of Operation Reference

The operation reference as well as the speed reference can be inputted from the digital
operator or the control circuit terminals 1 to 8. (See Table 5.3)

Table 5 3 How to Select Operation Reference

Classification
Selecting Method Remarks

Reference I'ype Input Point

Control circuit terminal Sn-04=xx0x Termmals 1 to 8
Operation reference

Operator Sn-04=xx1x

Control circut termunal or option card Sn-04=xxx0 Referto Par 531
Speed reference

Operator Sn-04=xxx1

For example, to input both the operation reference and the speed reference from the
digital operator, set Sn-04=XX11.

When the SI-B option card is used, the operation reference can be provided by serial
communication.
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5.3.3 Selection of Protective Operation

This inverter 1s equipped with functions to detect inverter and system faults and perform
protective operation.

The basic protective operation immediately shuts OFF the inverter output when a fault is
detected (the motor coasts to a stop). However, for some types of faults, the motor can be
decelerated to a stop. These protective functions can be selected using Sn-10 to Sn-14.

5.3.4 Selection of Multifunction I/0 Terminal Functions

The function of each I/O terminal can be selected using the following table:

Table 5.4 Selection of Multifunction I/0 Terminal Functions

Terminal Name Terminal Constant Description
Number

5 Sn-15
These terminal’s functions can be selected individually
Sn-16 For a hist of functions, refer to the description of Sn-15
7 Sn-17 | 10 Sn-18 in APPENDIX Par 5 “CONSTANTS™
Set values of Sn-15 to Sn-18 must be 1n the ascending order

Multifunction Sequence Input

8 Sn-18
9.10 Sn-20
25 Sn-21

These terminal’s functions can be sclected individually
Multfunction Sequence output 26 Sn-22 | For alist of functions, “refer to the description of Sn-20
to Sn-24 in APPENDIX Far 5 CONSTANTS”

28 Sn-23
29 Sn-24
For a list of functions, refzr to the description of
16, 17 -
Multifunction Analog Input S119 | $1-19 1n APPENDIX Par 5 “CONSTANTS”
21,22 | bn-17

For a hist of functions, refzr to the description of
23.24 | bn-26 | bn-17 and bn-26 in APPENDIX Par 5“CONSTANTS”

Multfunction Analog output

Note Multifunction input 1s also available using DI-08 (option)
Sce A5 | SYSTEM CONSTANTS (Sn-50).

—46 -



5.3.5 Multi-step Speed Operation (Speed Control)

By changing the multifunction input terminals

(control circuit terminals 5 to 8), up to 9

speeds can be selected. The following shows the required programming.
SPEED REF 8
wt
[&] '
4 1
w ll
o H [
w . 1 )
l.ul.-l . : ]
o 1 : : :
o 1 . . '
w 1 [ . '
&J SPEED REF 2 A 1 ! ! ! : JoG
O |MANSPEED/ (An02) 4 : SPEED( An-09)
] [ : H ' ' : h
: : : H : M : H TIME
[ 1 . ! . i ' ‘ ! :
e N :
TERMINAL | p—nt : : et : : {
FADRUN - | O A A Al
COMM : ] H : : H I
MULT|-STEP SPEED ‘ IOPENl l I | m_______ gghAsTTEA% T
REFERENCE 1 (® ' CLOSED! H 5 ' ' H (Sn—15)
muristepseep | oPEN[T 4|+ [T v+ | Retaten
REFERENCE 2 (® ] : ' 1 CLOSED: i ' H ((:g,'\l_sng\m
MULTHSTEP SPEED L OPENL | 0 L pmeearen
REFERENCE 3 @ . ' ' ' ! | ! ‘' CLOSED (o
' ! ' ' ! H H n—17)
JoG L (O, A CONSTANT
SPEED [ A (Sn—18)
9-step speed
Name Related Constant Sn-04=xxx1
Mulu-step Speed Setting An-01 to 09 Sn-15=03
Mulu-step Speed Operation Functiony ~ Sn-151to 18 Sn-16=04
Opcration Method Selection Sn-04 Sn-17=05
Multi-function Analog Input Sn-19 Sn-18=06
Sn-19=0F

5.3.6 Setting of Accel/Decel and S-curve Time (Speed Control)

This inverter 1s equipped with a soft-start function (cushion start) to set the acceleration time,

deceleration time, and S-curve time individually.

The following switching of constants during operation can be performed by multifunction

terminal sequence input.

 Accel/decel time : bn-01 <> bn-03, bn-02 < bn-

« S-curve time* : bn-19 <> Cn-26

04

For further information, refer to the description of each constant in APPENDIX Par. 5 “CONSTANTS”.

Setting Item Constant No
Accel ime | bn-01
Decel time | bn-02
Accel time 2 bn-03
Decel time 2 bn-04
S-curve ume 1 bn-19
S-curve time 2 Cn-26
S-curve time 3 Cn-58
S-curve ume 4 Cn-59

* Changeover of S-curve times I and 2 can be executed only
when both S-curve times 3 and 4 have becn set to “0 ™
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5.3.7 Selecting 2-wire / 3-wire Control Sequence

Use system constant Sn-15 to select 2-wire or 3-wire sequence. The function of control
circuit terminals 1, 2 and 5 is outlined in table 5.5.

* Sn-15 data setting value # 00 : 2-wire sequence

= 00 : 3-wire sequence

Table 5.5 2-wire and 3-wire Sequence

Scquence 2-wire Scquence 3-wire Sequence
Operation (Factory Default) cq
FWD RUN RD‘ STOP N
— FORWA —0 ; O— OPERATION
° RUN/STOP == (“CLOSED")
REY_RUN REVERSE
TOP (“OPEN"
RUN/STOP STOP (“0PENT)
— 3
(EXTERNAL FAULT) —0 o (EXTERNAL FAULT) |
External ! 4
Sequence (FAULT RESET) 0 O (FAULT RESET)
Input FWD/REV  _
MULTI-STEP $——0 S & FORWARDIREVERSE RUN SELECTION
Function (SPEED SETTING 1 (FORWARD WHEN “OPEN")
— 6L /MULTI-STEP
MULTI-STEP o o
(8PEED SETTING 2 <SPEE° STTEING 1
5% 7§ /MULTI-STEP |
(JOG SPEED) o © (SPEED SETTING 2
EXTERNAL 5 o 84 (J0G SPEED)
BASE BLOCK
COMMON 115 cOMMON
500 ms
___,ORMORE
CLOSED | _'CLOsED  ClLOSED
“ " | 5
Fwp/RUN —OFEN) , 1 RUN OPEN
! ! “CLOSED" | 50 ms OR MORE "“CLOSED" ‘CLOSED"
"OPEN" | | |
REV/RUN —2EEN | 1 ] : stop  OPEN ! OPEN
! 1 . "
: : : l I (FORWARD> 'CLOSED" 1
1 “OPEN" | \RUN (REVERSE RUN)
i P i FWD/REV 1 ! :
1 i { t
| 1
Operation | [ i ! :
! | 1 |
MOTOR | ! MOTOR | /
SPEED ) + SPEED .
| | !
f
]

OPERATION 5TOP XFORWARD Ru@(a(aevsnss Rqu

Note

STOP STOP

When FWD/RUN and REV/RUN are *‘closed™

for 500ms or more at the samc time, the motor will de-

celerate to

a stop and operation will flash *“EF*’

I

OPERATION STOPXFORWAHD RUN,

REVERSE RUN >k STOP X

Notes

1 When STOP and RUN ““closed’’ for more than SOms,

motor operdtes

2 When STOP 1s ““open’’, motor will decelerate and stop

regardless of RUN position
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5.3.8 External Fault Signal Selection

External fault signal selections 1 to 4 in multi-function input function (Sn-15 to Sn-18) set
external fault signal level (NO/NC contact input), detection (always/during operation), and
stop mode at signal input. If external fault occurs, the operator displays EF (terminal No. in )

(Example)

When Sn-15 (terminal 5) is set to 24 and terminal 5 is closed (NO contact), external fault is
detected [always detected coasting to a stop (major fault)].

Table 5 6 External Fault Signal Selection

(gtg)ycﬂllg!; y Seleciion Mode

Contact Detection Stop

NO NC Durin Ramptoa | Coastingtoa | Emergency | Operation to
2nd Digit | 1st Digit Input Input Always o cran%n Stop Stop Stop Continue
P (Major Fault) [ (Major Fault) | (Major Fault) | (Minor Fault)
Q O

O O

2t05
2105
2t05
2t05
2t05
2t05
2105
2t05
2t05
2105
2to5
2to5
2t05

O

©)
®)

OOOO

CO

OLOLE

@)
©)

CLo

C| C| O C

000K

O
@)

C
O

@)
O @ O
O Q O
®) @) ®)

*If same number among 20 to 5F 1s not used 1n Sn-15 to Sn-18, four 20 s (any number from 20 to 2F) can be
used

Mmoo O|w > |o|ewa|undlwin|—~|c

_49_



6. MAINTENANCE
6.1 PERIODIC INSPECTION

This inverter requires very few routine checks. However, performing periodic checks as
shown in Table 6.1 will prevent potential failure and provide highly reliable operation.
Before checking, disconnect the main circuit power, and wait until the CHARGE indicator

has extinguished.

Table 6 1 Periodic Inspection

Check Item

Check for

Action

External Terminal,
Unit Mounting Bolt,
Connector, etc.

Loose screw

Tighten the screw

Loose connector

Mount the connector again

Cooling Fin

Accumulated dust and dirt

Clean using dry compressed air of
39 2 x 10* to 58 8 x 10* Pa pressure

Printed Circuit Board

Accumulated conductive dust or o1l mist

Clean the board
If dust and o1l still remain, replace the
board

Cooling Fan

Excessive noise and vibration
Accumulated operation time of 20,000 hours
or greater

Replace the cooling fan

Power Element

Accumulated dust and dirt

Blow by dry compressed air of
39 2x10* to 58 8 x 10* Pa pressure

Smoothing Capacitor

Discoloration, odor, etc

Replace the capacitor or inverter unit

Table 6 2 Standard Replacemenit Time

Standard Replacement
Part Name p Replacement, etc
Interval
Coolong Fan 2 to 3 ycars Replace with a new one
Repl J
Smoothing Capacitor 5 years eplace with a new one (dctermined
after 1nspection)
Breaker
— Determined after mspection
Relay
Fuse 10 years Replace with a new one
Alummum Capacitor on 5 vears Replace with a new one (determined
Printed Circutt Board y after 1nspection)

Note : Operation conditions

« Ambient temperature : 30°C / yecarly average
« Load factor : 80% or below

« Operation rate : 12 hours or less a day



6.2 REPLACING CONTROL CARD

( Start )

Y

Record all constant settings that have been
changed trom the factory default setting

A

Replacc control card (Check code No
and software No )

Y
Supply main circuit power ‘I

Y

« Sclect program mode

« Sclect inverter capacity and motor
using Sn-01 and Sn-02

 Sct Sn-03 to 1110 for intt1alization
(After completion of imtialization Sn-03
11 changed to 0000 automatically )N

-

Y

Note .

The following constants are not initialized .
Sn-01, -02, Cn-09, dn-

On-17, -18, -19, -20, -22,

On-02, 1st digit, On-10, -14, -15,

On-34, -35, -36, -37, -38, -39, -40,

-42, -44, -46, -47

Reprogram constants that were customized 1n the old contiol board
(An- ,bn- ,Cn- ,dn- ,On- )

* On-17 to On-20, On-22, On-34 to On-40 must not be changed

Correction
nceded

Check the
set value of each
constant

End
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7. TROUBLESHOOTING

In case of machine failure, check the failure using the following flowcharts. If the machine
still does not recover from the failure, contact your YASKAWA representative.

Notes upon Troubleshooting

(1) Never disconnect or connect wiring while power is supplied to the inverter.

(2) Before checking or maintaining the main circuit, always disconnect power,
wait until the CHARGE indicator has extinguished, and measure the DC
voltage (between @ (P) - © (N)) to see that it is safe.

(3) The fault display is stored even if the power 1s turned OFF once. When the
power is supplied again, the “Fault trace”on the digital operator allows for
investigation of the fault. However, the stored memory will be erased if
power is turned OFF a second time. Record the“Fault trace”data if necessary.

_52_



7.1 MOTOR FAULTS

(1) The Motor does not Rotate

Motor docs not rotatc

Fault
display on digital
operator”?

YES

NO

Is digital NO
operator set to

drive mode?

YES

Are sequence
and, reference mputs
correct?

NO

YES

Is connection
of motor and PG*
correct?

NO

YES

Is torque NO

limit appropniate?

YES
YES

Is motor
current flowing?

NO

Does 1t YES

Make further investigation
according to Par 7 2 “Fault
displays and corrective actions

Set to drive mode

Correct sequence nput and
reference mnput

Reconnect correctly
(connection, phase rotation)

Input appropriate value
(analog 1nput or consiant)

Check motor, driven machine,
brake
Mechanically locked"

recover by replacing
control board? _

NO

Does 1t

recover by replacing YES

power element drive
board?

NO

Contact your YASKAWA
representative

“For inverter with PG

Resume operation
(Investigate returning replaced
parts)
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(2) Motor Hunting

Hunting of motor

Is phase
rotation of motor
connection correct?

Is PG*
connection correct?

Is ASR (bn-05, -06)
and DTL (Cn-07)setting
correct?

Does condition YES

Reconnect correctly
Inverter T1(U)-U motor
T2(V)-V
T3 (W)-W

Connect correctly
Phase A, B

Adjust constant
Decrease ASR gain (bn-05) or
increase DTL (Cn-07)

improve by replacing control
board?

Does condition YES

improve by replacing
gate driver?

Contact your YASKAWA
representative

*For 1nverter with PG
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(3) The Motor does not Rotate at the Preset Speed

Motor docs not run at the

preset spced

Is the motor
as specified?

Is motor,
PG* connection
correct?

Is speed
reference correct?

Contact your YASKAWA
representative

Reconnect correctly

Give correct speed reference

Is PG = NO

output signal normal?

Is PG

YES

power source normal?

YES

| NO

Does condition YES,
C

improve by replacing
control board?

Does condition YES

T\

improve by replacing
ower board?

Contact your YASKAWA
representative

*For inverter with PG.
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(4) Speed Estimation Fault (ES) Occurs (at PG-less Control Only)

ES occurs

Wiring 15
provided between
motor and

constants are
set properly

Primary

resistance
auto-tuning has
been executed

ES occurs
at motor
activation

Torque limit
value (bn-07, 08 and

YES

Connect motor and inverter
properly

Mount TRQ-A card

Refer to the constant setting
list and input the connect set
values or execute auto-tuning

Corrected b
replacing TRQ-A
card

Corrected by
replacing control
card

]Correctcd b
replacing gate drive
board

YES

YES

Execute auto-tuning for
rimary resistance
?refer to Par 4 10)

Contact
your YASKAWA
representative

Continue operation
(1nvestigate returning|
replaced parts)

Exccute mnitial excitation by
multufunction input terminal
function (set value 70H) or
by timer (Cn-08)

Change the constants i1n the
following order and adjust

so that the motor does not hunt.
(1) Decreasc ASR %‘un (bn-05)
(2) Increase DTL (Cn-07)

(3) Decrease AFR time

constant (On-13)

Standard adjustment (bn-05) - Approx 5

(Cn-07) 50ms to 100ms
(On-13) 50ms to 70ms

YES

Increase the setting of torque
limit value within an allowable
machine range

(Intial value * 150%)
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7.2 FAULT DISPLAYS AND CORRECTIVE ACTIONS

If the inverter detects a fault, it will indicate the fault on the digital operator, and operate
according to the specific fault constant setting.

Table 7 1 Fault Displays and Corrective Actions

Fault Rank
Display Description Details Corrective Action (Presct Value)
Main circuit Undervoltage in the direct current main circurt during running | ® Chech the wiring of the pow-
undervoltage (PUV) | Momentary power loss time was exceeded (Cn-17, -19) er source equipment
U ! Detection level ® Correct the line voltage A
200 V class  Approx 210 V or less
B ) 400 V class Approx 420 V or less
Uol Control circuit Undervoltage 1n the control circuit during running A
bt undervoltage (CUV)
U3 | MC fault The pre-charge contactor opened during running
Momentary power ¢ The man arcut direct current voltage fell below the PUV level | Check the power source for
Lo loss ® The control power source fell below the CUV level momentary power loss B
_ i ® The pre-charge contactor opened _ _
Overcurrent (OC) ® The inverter output current excceded the OC level ® Check the motor coil resistance,
(Detection level 120% of transistor rated currcnt) extend the accel/decel time
ol ® The grounding current exceeded 25% of transistor rated current | ® Check the motor insulation A
¢ Insulation check (megger
. check)
Grounding (GF) ¢ Inverter output grounding current exceeded 50% of inverter | ® Check that motor insulation
rated current has not deteriorated.

CF ® Check that connection be- A
tween inveter and motor s not
damaged

Overvoltage (OV) ® The main circuit direct current voltage excecdec the OV level | Extend the deceleration time,
o Dectection lcvel add braking circuit A
bt 200 V class Approx 400 V
_ i 400 V class  Approx 800 V
1% Fuse blown (FU) ¢ The dircct current circuit fuse 1s blown Check for damaged transistor, load A
b ) _ ® The output transistors were damaged side short circuit, grounding, etc
ot Motor overheat The motor temperaturc exceeded the allowable value in Check the motor cooling fan A
&7 ¢ | (OH)) (dn-18)
O Cooling fin overheat | The transistor cooling fin temperature exceeded the allowable | Check the fun and ambient tem- A
_° (OH2) value [Detection level  90°C £5°C] perature (45°C or less)
oHZ |Inverter overheat Inverter overheat warning 1s mput at multifunction input Check the external circuit for B
__(Bhink) | warning terminal (OBH) mltifunction nput
Motor overload © Inverter output exceeded the motor overload level Mcasure thc motor temperature
ol { joLD (Cn-14, Cn-15)(Inttial value 150%/60s) nise, highten the load A
® 90% of motor overheat level
Lo Inverter overload Inverter output exceeded the nverter overload level Lighten the load, extend the ac- A
o (OL2) (150%/60s) celeration time
run Thermister linc break | The motor thermistor 15 broken Check the thermister A
K] (THM)
Brake transistor The brake transistor has failed Replace the nverter A
—r fatlure
H Braking resistor The allowable braking resistor temperature was exceeded Lighten the regenerative load A
- - overheat (Sn-11)
A, Cooling fan fault The cooling fan stopped while the power was supplied Check the cooling fan A
™ 1 (FAN) o
s Overspeed (OS) The motor speed exceeded the overspeed level Check the load A
o (Cn-16)
PG line break The PG linc 1s broken ® Check the PG line
(PGO) ® Check the condition of the mo-
P tor lock or the load A
wo ® Check the torque limit
® Check the PG constant
_ (Cn-09)
dEL Speed deviation The deviation of the speed reference and speed feedback ex- | Check the load B

(DEV)

ceeded the regulation level (Cn-04)
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Table 7.1 Fault Displays and Corrective Actions (Cont'd)

Fault Rank
ail
Display Description Details Corrective Action (Proset Value)
F Opcration reference | Both FWD and REV run commands were closed more than | Check sequence circurt B
_ E fault 500ms _ I R
Transmission data The upper controlier had fault Check the upper controller
B EFD cxternal fault A
EF3 External fault of Fault occurred 1n the external circut Check the condition of the input A
termmal ) (Stop method can be selected using Sn-12) termunal by using (/-3 7
EFS External fault of Fault occurred 1n the external circuit If the LED hights when B
terminal (Stop method can be selected using Sn-15 to 18 ) termnal 1s not connected,
replace the nverter S—
EFS External fault of B
terminal (6 L
=y | External fault of
EFT terminal B
External fault of
EF8 terminal B
Lc During current Inverter output exceeded current limit ® Reduce torque limit value B
reference limit (L.C) ® Check verter capacity
, Opcen-phase load Open-phase 1n the inverter output circuit Check the mverter output B (W PG)
b (LF) circuit A (W/0 PG)
Servo error Rotating position was shifted by 536,870,912/Cn-09 rcvolutions | @ Check torque lumit (excessive-
during zero-servo operation ly small)
S5.E ¢ Check load torque (cxcessive- A
ly large)
® Check PG signal noise
€S Speed cstimstion fault | Speed estimation error occured during PG-less operation Refer to par 7 1 (4) A
(W/O PG)
SE 10 Motor changeover Motor changeover command was nput during operation Check sequence circuit B
sequence fault 1
Motor changeover Changeover answer signal was not returncd within 1 second after | Check changeover answer
GE ! ! | sequence fault 2 motor changeover command was mput (Effective only when | signal A
answer signal 1s selected for multifunction nput.)
Control circunt fault 1| ¢ Transmission between the mverter and operator cannot be es- |  Insert the operator connector
(CPFO00) tablished 5 scconds after supplying power again
CPFL0 | (Operator ® MPU peripheral element check fault (initial) * Replace the control card A
transmisston fault ® DSP peripheral element check fault (initial) ® Check the wiring of control
circuit
Control circuit fault 2 | ® Transmission between the inveter and operator 1s established | ® Insert the operator connector
(CPFO1) once dfter supplying power, but later transmission fault con- again
CPFO ¢ | {Operator tinued for more than 2 seconds ® Replace the control card A
transmission fault * MPU peripheral element check fault (online) ¢ Check the wiring of control
circuit i
Baseblock circuit The 1nverter control unit fault Replace the control card
CPFO2 | fault (CPFO2) A
~ NV-RAM (S-RAM)
EPFOT | faie (cpro3) A
CPE Constant destroyed
[ O (CPF04) A
CPU 1nternal A/D
CPFOS | converter fault A
(CPF05) )
Pt Option connection The option card 1s not installed corrcctly Install the option card again
CPFOB | fault (cPFOS) A
CoeFO a:lll’) F;:)(_;r)werelcr fault | Control card hardwarc was damaged Replace the control card A
.'_-_F'F 0 ?CS;F?S)MW“C fault DSP and peripheral circunt tault - ] Replace the control c;r-c_! A -
A/D converter fault Option card (AI-14B) A/D converter fault ) Replace the option card )
CPF20 | analog speed reference A
card (CPF20) .
Transmussion control | ® Checking error of clements 1n transmussion card Replace the transmission card
CPFE {|card hardware fault | ® Data sending/recciving error between transmussion control card A
(CPF21) and control card
Transmission control | Transmission control acrd ROM does not support invericr model | Replace the transmission card
PR3P | card hardware fault | code F7 ® Sct Sn-34 4th digit to 1 A
error (CPF22)
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Table 7.1 Fault Displays and Corrective Actions (Cont'd)

Fault Rank
Description Details Corrective Action

Display (Preset Value)

Transmission control | Data of diagnositic codes are not updated for 0 2 second or more | Replace the transmussion card
r card transmission between transmission control card and control card A
—

crror (CPF23)

High-preciston torque | The A/D converter of the high-precision torque card (TRQ-A) | Replace the high-precision tor-

P, control card internal | has failed que control card
CPraH A/D converter fault A
(CPF24)
oPED ¢ :((\)r'p E(s)cll)cctlon fault kVA selection fault (Sn-01) Check and set the constant data ci1
Constant sctting range | Constant data 1s out of range Check the constant data
oPEDA| it (OPE0) c1
Multi-funcion mnput  { The Sn-15 to Sn-18 mult-function setting values are not in | Check the function selection
aPEDT| selection fault ascending order Or, data other than F and FF are overlapping Cl
(OPEO03)
Reference priority Setting of Sn-08 2nd digit 1s 1mproper If reference or transmission op-
aPEDS] sctung fault (OPEOS) tion card 1s not provided, set Cl
Sn-08 2nd digit to 1
Improper torque Torque conrtol 1s selected simultancously by multi-function in- | Check the function selection
aPEED control selection put function selection (Sn-15 to -18) and AI optional function C1
(OPE20) (Sn-25)
Digital monitor The monitor 1s mounted when under the program mode or dur- | ¢ Check the function
aof device fault (OP) 1ng operation by the operator ® Sct Sn-04 1st-and 2nd-digit to C2
00
Torquc control mode | Torque control 1s sclected by multi-function input function | Check the reference priority
o { | fault (OP1) seclection, but torque reference input area 1s not (Sn-04, -08) Cc2
- provided
P Base test modc fault | The marn circuit direct current voltage exceeded 20V during test | Decrease the main circuit direct 2
o (0OP2) current voltage
Connected to un- Unknown option card 1s instatled Check for applicable option
af?3 | known option card cards Cc2
(OP3)
=% TRQ-A card not Control w/o PG was sclected without installation of TRQ-A | Check that TRQ-A card 1s in- 2
e mstalled (OP4) card stalled
Applicable motor ca- | Motor rated current is' less than 10% of mvertér rated | ® Check motor constants
aPPS | pacity incorrect (too | current ® Check applicable motor ca- C2
small) (OPS) ) pacity
Control mode Speed/torque control changeover function was selected for mul- | Select speed control mode
selection transmussion | tifunction input terminal while torque control mode was select- | when s ftorque control 1s
a5 rq c2
error (OP6) ed by constant setting m Sn-25 changed by multufunction
input
E EEPROM writing EEPROM internal data did not match when mitializing the | Replace the control card Por)
7 | fault (ERR) constant
CP-213 transmussion | Control data was not received normally wher. power supply 1s | Check transmussion devices and
cPe 13 c1
- error turned ON transmission signals
CAaLL SI-B transmission Control data was not received normally when power supply is | Check transmission devices and cl
i error turned ON transmission signals.
s Transmission error Control data recerved for 2 seconds after nitial communication. | Check transnussion devices and A
b transmission signals
Rt, Rr tuning not Tuning of Ri and Rr was not completed within the specified | ® Check wiring between TRQ-
completed time A and control card
~ (abort) & Check winng between nverter
Poor-! and motor C3
® Check that TRQ-A card 1s in-
stalled
_ ® Replace TRQ-A card
Input data error at Motor nameplate value 1nput error ® Check motor nameplate value
_ auto-tuning. input
E~-E | ® Check nverter or motor ca- 1
pacity
Er -S| Motor does not Motor did not accelerate in the specified ume ® Disconnect motor from
P
E~-62 accelcrate normally machine system 1f motor 1s
L 79| it auto-tuning connected with machine Cc3
E~- ® Increase acceleration time
E~-82 o 0D
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7.2

FAULT DISPLAYS AND CORRECTIVE ACTIONS (Cont'd)

Table 7 1 Fault Displays and Corrective Actions (Cont’d)

Fault Rank
Display Description Details Corrective Action (Preset Value)
Er - {3 | Excessively small Tuning was not completed within the constant setting range | ® Check motor nameplate mout
———_] auto-tuning result (lower Iimut side) ® Check motor constants when
E~-53 tuning 1s started,
— ® Check that TRQ-A card 1s
E~-63 installed & c3
- ® Replace TRQ-A card
E;_E ® Check PG constants (Cn-09
E~-83 or dn-39).
Er - M| Excessively large Tuning was not completed within the constant setting range | ® Check motor nameplate mput
E~-S4 auto-tuning result (upper himit side) ¢ Check motor constants when
Cr~a) tuning 1s started.
E~-64 . Checl:ﬂtihat TRQ-A card is c3
moun
g"‘_-"’. « Replace TRQ-A card
-84
TRQ-A card not Tuning was attempted without mstalling TRQ-A card Check that TRQ-A card 1s
&~ ~-FS | mounted at (In control with PG) mounted Ci
auto-tuning
- PG, motor wiring Improper connection of mverter with PG (Phases A and B) or | ® Check PG wiring
E--F& fault motor (phases U, V and W) ¢ Check motor wiring c3
Excessively large Torque reference became excessively large (100%) during ¢ Disconnect motor from
:’orque rcfg)rt;,noe tuning Inlllachme orat "
- uring auto-tuning ® Increase accelcration time
E~-F7 ®n-01) c3
® Check PG constant (Cn-09 or
dn-39)
E~ -5 | Auto-tuning was not | Tuming was not completed within the specified time * Decrease ASR proportional
————{ completed gam (bn-05)
E~-68 ® Increase A®R time constant
—] (On-11 or dn-45) C3
E~-"8 ® Check motor wiring or TRQ-
I a————— A card wiring
E~-89 * Replace TRQ-A card
Exciting current Motor flux does not reach 40 % of rated flux Increase motor rated current
E~-59| cannot be 10% using dn-56 C3
measured
_ Tuntng mode error Undefined tuning mode was selected., Contact your YASKAWA
E~-FF representastive Cl
Notes

Rank A : Major fault (Motor coasts to a stop, operator indication lights, and FAULT contact 1s output.)
Rank B - Fault [Operation continues, operator indication blinks, no FAULT contact 1s output, and fault contact 1s
output (when multi-function output 1s selected)].
Rank C1 : Warning (Operation cannot be performed, operator indicaticn hights, no FAULT contact 1s output )

Rank C2 : Warning [Operation cannot be performed, (Motor decelerates and stops 1f during operation), operator
indication blinks, no FAULT contact is output].
Rank C3 : Warning [Operation cannot be performed (Motor coasts to a stop during operation), operator
indication blinks, no FAULT contact 1s output].

[Auto-turning error code]

Er-.

L sec Table 7.1

[Error occured dn-No.|

1 dn-08 or -28 (primary resistance)
5. dn-07 or -27 (excitation current)
6: dn-12 or -32 (secondary circuit ime constant)

7: dn-16 or -36 (core saturation compensation coefficient 1)
8 dn-17 or -37 (core saturation compensation coefficient 2)

E dn-51 to -57 (input data for auto-turning)
F others
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The following fault displays and corrective actions are applied to parallel inverter.

Table 7 2 Fault Displays and Corrective Actions for Parallel Inverter

Fault Rank
tal
Display Description Details Corrective Action (Preset Value)
, =] Mamn circuit undervoltage| See Lo, ¢ 1n table 7 1 See U, ! 1n table 7 1
w ¢ (pyV) (Mater) A
’ Main circuit undervoltage
Uu b (PUV) (Slave)
) Control circuit undervoltage| See L@ 1n table 7 1 See JuS 1n table 7 1
YAl (CUV) (Master) A
L3 Control circuit undervoltage
i (CUV) (Slave) .
o 3A | MC fault (Master) Sec UuF intable 7 1 Sce U3 m tabele 7 1
A
U 35 | MC fault (Slave)
' Momentary power loss Sec Yo 1n table 7 1 See Uu mtable 71
UuR (Master) B
¢ Momentary power loss
Yub (Slave)
=) Ovecercurrent (Master) See ol 1n table 7 1 Sce of 1n table 7 1
o (OCA) A
~ Overcurrent (Slave)
a2 Overvoltage (Master) Sce @ou 1n table 7 1 See ou 1ntable 71
ou [ (ova) A
Overvoltage (Slave)
oub (OVB) . i
Fuse blown (Master) See FU4 1ntable 7 1 See FUJ intable 71
FUb :’;Bcs;)lown (Slave)
Cooling fin overheat Sce oHE 1n table 7 1 See gHZ m table 7 1
oH2A (Master) (OH2A) A
Cooling fin overheat
oHab | siave) (OH2B) _
R Inverter overload (Master) | Seec oL & intable 7 1 Sec oL 2 mtable 7 1
AR A
Inverter overload (Slave)
oLdb| oL o
Cooling fan fault (Mastcr) Sce FAA 1n tablc 7 1 Sce FAA mtable 71
Cooling fan fault (Slave)
Unbarance current Unbarance current >20% of mnverter rated current ® Check the output reactor
ucC) wiring
ur ( Inverter capacity 600 HP 800HP A
Inverter rated current 855 A 1140 A ¢ g‘:g:::t the mverter main
Y Reactor overheat Output reactor temp exceeded allowable value Check the fan and ambient temp A
o (LOH) (45°C max)
o9 | kVA selection change (OP9)| Sn-01 was changed Turn on control power C2
Notes

Rank A - Major fault (Motor coasts to a stop, operator indication hights, and FAULT contact s output )
Rank B - Fault [Operation continues, operator indication blinks, no FAULT contact 1s output, and fault contact is
output (when multi-function output 1s selected)]
Rank C2 Warning [Operation cannot be performed, (Motor decelerates and stops 1f during operation), operator
indication blinks, no FAULT contact 1s output]
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7.2 FAULT DISPLAYS AND CORRECTIVE ACTIONS (Cont'd)

(1) Displaying the Faults in Sequence of Occurrance

In case of failure other than a watch dog error. (CPF00, CPF01), depress the key to
display the faults in the sequence in which they occured (maximum of 4 faults).

EXAMPLE OF DISPLAY | l l

} D

bt 1 t -

RESET OC OCCURRED OV OCCURRED OH2 OCCURRED

@ Initial display al

@ Depress the . key. 1 al

@ Depress the \__J key, & ow

@ Depress the z key, 3 oHS

® Depress the Z key. ¢ al <« Returns to condition @.
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(2) Fault Tracing
Design Revision Order “C” and before

When the power is supplied again, the faults that occurred before the power was
interrupted are displayed in sequence (maximum 4 faults).

The faults that occurred before power loss are stored in NVRAM, and are displayed
when the power recovers.

EXAMPLE OF DISPLAY | | |

) 2

T 7 ¢ t t 1 ¢ f & TIME

RESET OC OCCURRED OH2 OCCURRED POWER OFF POWER ON

D After the power 1s supplied, the first that fault occurred before the power was
interrupted blinks for 5 seconds. &f { al

@ After 5 seconds, the item selected by bn-13 is displayed on the monitor.

@ Depress the | DSPL | key to display the fault that occurred before the power was
disconnected. &f { al

@ Depress the key to update the fault sequence. {J& aHZ

® Depress the key to update the fault sequence. (Returnto Q) & { ol

Note . CPFXX displays the first 3 digits only.
(Example) CPFI0 s & ¢ F | &
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7.2 FAULT DISPLAYS AND CORRECTIVE ACTIONS (Cont'd)

Design Revision Order “E” and after

The latest information of up to four faults including the fault content and accumulated
operating time (Un-49) is displayed. (Since the fault contents and accumulated operating
time at fault occurrence are stored in NVRAM, they are stored even when the power supply is
turned OFF.

EXAMPLE OF DISPLAY
ACCUMULATED OPERATING
TIME (hr) (Un-49)
100 150
7 1 > TIME
oc OH2
OCCURRED OCCURRED
@ Depress key to display the fault history. U laHS
Depress key to display the accumulated operating time at OH2 occurrence. s
Depress key to return to the previous display. U laHe
@ Depress E] key to update the fault occurring order. Udal
: : : el
Depress (enter] key to display the accumulated operating time at OC occurrence. iaa
Depress key to return to the previous display. ol
@ Depress @ key to update the fault occurring order. (Return to (D) U loHZ

Note : CPFXX 1s displayed only for the lower three digits.
Example : CPFOS is displayed as “&J {F3S™.
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APPENDIX
A1. INVERTER STANDARD SPECIFICATIONS
A1.1 STANDARD SPECIFICATIONS

200V Class

[Compact
Type Low Noise Type Low-Carrier
. ) Froquency Type
Madcul CIMR-VG
Items _VH 2004| 20p7] 2105] 22P2| 29P7{ 25P5| 27P5] 201 1] 201§ 2018 |2022]21.30] 21 37| 2045 21 s5{2L75{2037 2055 ) 2075
Max_ Applicable Motor Output*t Hp AW) Tos| 1 [ 21 3 | s {7510 15] 20{ 25 [30 |40 | s0[ 60| 75 [100] 50 [ 75 [100
0 430 75§(1 SN2 2)[(3 TH(S SH(T SH (11| (15418 54(22)| (30)|(37)|(45)| (55)|(75){(37) |[(55) | (75)
Cap ity 1 [i1sf 2 3 S 175|110} 15]20] 25 |30 |40 |50 {60 | 70 |100| SO | 70 {100
Rated Current*? 32[(48164|96]|16 |24 32148 |64 80 |96 |130|160]|183]224|300] 160|224 {300
Contimuous R ted Current Charactenstics*? (a) (c) ()
Overload Current Raung 150% continuous rated current for one minute
Rated Output Voltage 180V
Voltage Frequency 3-Phase, 200/208/220V, 50H¢, 200/208,220/230V 60Hz
zov\cr Allowable Voltage Muctuation +10%
upply
Allow able Frequency Fluctuaton *5%
400V Class
, Compact Low-Carrier
Type Low Noise Type l'rcql[;)z:lncy Type
Items Moddl CIMR:¥E QP OPT 4IPS LI2P2 [437 [4SPS [47PS [ 3011 |4015] 401K J3022 [40%0 { 1037 {4145 [4LSS [SLTS[ILA T |4LAG6 H04S [ 405514075 ] 4110 | 2160 }4200 | 4220 | 4300
Max Applicable Motor Output® HphWilgst 1 [ 2 [ 3 [ s [7s]10]15f20] 25 {30 [40 {so [eo |75 [100]150]200 [ 60 [ 75 [ 100] 150 | 2001 260 | 300 [ 400
GANO TSN SN2 2|3 DS HT H{A D[R 5H(22) [(30) |1 37) [¢45) [(55) [(75)) 110X 160)[(45)| (55)] (75)|(110) (l6()i(200)(220 (300)
C pacity 1 16} 2 3 S [7S5]10]15}130125|30{40 {50 | 60|80 |100]|140200 | 60 | 80 | 100] 140 | 200 | 250 | 300 | 400
Rated Current™? 15626 4 |48 8 12116 [ 24 132 40 |48 |64 | 80 | 96 [128] 165|224 |300 {96 | 128 | 165 {224 | 300 [ 400 { 450 | 600
Continuous Ratud Current Characteristics® (b) ) (e)
Oncrload Current Rating 150% continuous rated current tor one minute
R ited Qutput Voltage 360V
Voltage Frequency 3-Phasc, 380/400 /415/440/460V S0/60Hz
P,
L:::[:‘I; Allowable Valtage Fluctuatuon +10%
Allow able Frequency Fluctuation +5%

*] Standard 4-pole motor 1s used for max applicable motor outpu!.
*2 Continuous rated current depends on set value of carrier frequency.
*3 See characteristics graphs shown below

(%) (%) %)
100 -1 100
! i
1
CURRINT ' CURRENT . | ! CURR: NT
RATING L :RATING s0l-—] __', RATING
5 i
t
! '
1 i
H '
1 I
1 1
1 i
] 1
| 1
i 1
0 2 6 lz; :H ) 0 8 125 0 2 10
Z,
CARRIER FREQUENCY CARRIER FREQUENCY (kHz) CARRIER FREQUENCY (KHE!
(a) (b) ©
(%) (%)
100}~ - + 100 -
CURRENT CURRENT
RATNG  gol _ RATING
H
1
1
1
1
1
1
1
1
1
1
‘
0 5 10 0 2
(kHz) (kHz).
CARRIER FREQUENCY CARRIER FREQUENCY

(d) (e)
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A1.2 COMMON SPECIFICATIONS

Items

Specifications

Control Method

All-digital vector control, sine wave PWM

With Range 1000 1 (can be operated at zero speed)
Speed PG Precision | Digntal reference  +0 01% (-10 to +40°C), Analog reference +0 1% (25C+107C)
Control Without | Range 50 1

PG Precision | With thermuster + 0 2%, without thermister 0 5% (25 +10C)

Speed Setting Resolution

0 1% (10 bits/10V) [Multl-step speed run, digital reference card (option),

s 005% (11 bats/10V) or 0 01% high-accuracy analog input card (option), communication card
z Analog (0 1o +10V, 0 to £ 10V, 4 to 20mA)
¢ | Speed Reference Signal Digrtal [ 16-bit binary or BCD 4-digit (preset run by digital operation possible)
£ Transrussion (30000/100%)
=
O | Speed-Torque 4-quadrant run possible (FWD electric/regenerative, REV electric/regenerative)
§ Linear accel/decel + S-curve accel/decel
9 * 0 to 3000 seconds resolution 0 1 seconds or 0 to 300 seconds : resolution 0 01 seconds
© | Accel/Decel ume « accel/decel set individually 2-stage change possible
* S-curve ime 0 to 10 0 seconds 2-stage changc possible
Torque Linmut 0 to 300%, (forward and reverse sides can be set individually
125% 200V, 10HP (7 5kW) or less, 400V 20HP (15kW) or less  braking resistor instalied separatelly
Braking Torque 200V, 15HP (11kW) or more, 400V, 25HP (18 5kW) or more  braking unut, braking resistor
g forq installed separatelly
Approx 20% without braking circuit
. « 1 2 at weakening by 1/N (N speed)
Rated Output Range « 1 4 at weakening by 1AN (N spced)
Inverter Overcurrent, overvoltage, cooling fin overheat, undervoltage, cooling fan stop,
Sc ground fault, DC fuse blown, overload, braking transistor fault, control circuit fault
g % Motor Overload, overheat, over speed, PG line disconnected
zEc
=2 System Excess speed deviation, open-phase load, momentary power loss continuous operation,

external fault

Alarm Function

Motor overheat, over torque, constant setting error

Momentary Power Loss
Back up

15ms, up to 2 seconds can be set by setting parameter (max 1 second for 3HP (2 2kW) or less,
2 seconds possible with option)

Speed Reference

0to +10VDC (20kQ), 0 to £ 10V (20k€2), 4 to 20mA (250Q)
I6-b1§ binary or BCD 4-digst (option)
Transmisston (30000/100%)

£
%“ Mulu-function Any onc of aux speed references, speed bias 1 (+10%/10V), bias 2 (-10%/10V)
5 Analog Input external torque limut 1 (£100%/5V), hmit 2 (£100%/3V), torque compensation, torque reference, etc
E’ D@ Forward run, reverse run, external fault, fault reset
Contact Mulu-function | Any four of multi-step speed reference 1, 2, 3, jog speed, 3-wire mode selection, accel/decel time change,
®10® external baseblock, accel/decel prohibit, external overheat prediction, P/P1 control change,
mitial excitation, speed/torque control change, zero-servo on/off, s-curve time change, etc
%“""f““‘:“on Any two of inverter current, motor output power, speed feedback, torque reference,
Analog @cin:éors speed reference, DC voltage, ship frequancy, speed deviation, motor temperature, etc
'g 'B-B (Up to four ponts with option)
:—,0 Fault @10 @ | 1 NONC (250VAC, 1A, 30VDC, 1A)
= Contact
—g‘ Multi-function 1NO During operation, zero speed, spzed agreed, speed detection,
o Open @,®.®10®| Open collector ready for operation, zero-servo completion,
Collector ’ 4 pomnts motor temperature detection, over torque detection, etc
- Location Indoor (where there 1s no corrosive gas, dust, etc )
g 2 Ambient Temperature -1010 +45C (panel-mounted type) not to be frozzn
52| Storage Temperature 20 to +60C
=0
5 é Hunudity 90% RH or less (non-condensing)
Vibration 9 81m/s? (1G) (less than 20Hz), 1 96m/s? (0 2G) (20 to S0Hz) allowed
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A2. BLOCK DIAGRAM
A2.1 FUNCTION

Example of Inverter with PG
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A2.2 TORQUE CONTROL OPERATION (FOR WINDER, UNWINDER)

Connection Diagram
(1) When using Multi-function Analog Input  (2) When using Al-14B Card (Option)

Terminal 16
Mccs [T - MCCB T T
53 R u MOTOR P R U MOTOR
POWER _s~ : POWER ___ =~ i
suPPLY — 9. s v suppLY =0 s v
—O T w —0 T
VS-676VG3 1 VS-676VG3
Al-14B
! 2CN
o SPEED LIMIT® (SUN2I - |}, o SPEEDLIMIT (SLIM)__ -y L o
REF __ TORQUE REF (TREF 16 REF _ TORQJE REF (TREP)
INPUT © INPUT © — - TC2
17 TORQUE -OMPENSATION (TCMP)
GND o — oV [~ TC3 J
! i TC4
l , 12032 GNDo : @‘J_ _I
! 112 or 32 i
Notes
*Digital operator input can be selected by using Sn- 1. Setting . Sn-25=1000

04=XXX1 to set.

Note .

1 Setting : Sn-19=06

2. Input resolution : 11 bits/+10V

3 Torque compensation function cannot be used

2 Input resolution *13 bits/£10V

Block Diagram

Not
IORQUL COMPLNSATION ' [ Ix

(TCMP)
o* PRIORITY CIRCUIT
TORQUE REF 1o TORQUE LIMIT
(TREF) SLIM20 N
— Min + *

SLIM <0 = 7| —
SPEED LIMIT NREF + SPEED N
(SLIM) SFS - CONTROLLER [ — Max

(ASR)
SOFT NFB
STARTER SPEED LIMIT| I
NFB ——1  CIRCUIT

Note: Only when using AI-14B card
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Torque Control Operation

Winder Control Unwinder Control
LINE DIRECTION LINE DIRECTION
- T R
- ﬁ .
Configuration
MOTOR
Drrection of Motor Forward Reverse Forward Reverse
Rotation
2| Torque Ref
IR ® © © ®
% | Speed it
| S ® © ® ©
TORQUE TORQUE TORQUE TORQUE
TORQUE AN TORQUE TORQUE TORQUE
umIT . ot LMIT UMmIT uMIT
i | TREF i1 H —\ IREF
1 1 H I
: | | SLIV -EXSP AN i
! \ LASP(Cn-10)| (Cn-10) SLIM i
X X Exsp |0 SPEED 0% SPEED i [0 1 speeo SLIM [0 SPEED
Torgue Profile ol sLim E i ! ' ]
I\TREF| ! TORQUE ' TORQU TORQUE
i A LMIT T T\LMT o) 7 LIMIT
TORQUE ! e
LIMIT ON AN
. TREF (%) | whichever TREF (%) | whichever
AN (%) —IREF (%) AN (%) = ————TI;EFO(S%) AN (%) =7 bn 05 1} AN (%) ={ bn-05 ¢t
bn - 05 - Cn - 10 (%) | Smaller Cn- 10 (%) | smaller
o0 Mulu-function
£ | AndogInput | Sn- 19 =06 (Torque control mode 1),bn - 06 =0 (ASR P control)
& | (Termmal 16)
g Al-14B Card
z .
o - = - =
S (Opuon) Sn - 25 = 1000 (Torque control mode 1), bn - 06 =0 (ASR P control)




A3. OPTIONS

A3.1 OPTION CARDS
BUILT-IN TYPE (INSTALLED ONTO CONTROL BOARD)

Type - Mounting
Type Name (C(x{cPNn ) Function Positt 0"" Remuarks
Permuts setting of a high-accuracy hizh-resolution analog speed
or torque referunce Attach the card [Torque control
Analog Reterence « Input signal level , -10 10 +10VDC (20kQ) 4 to 20mA at 2CN on the |possible by
Card Al-14B (73600-C002 ) DC (580Q) 3 channels control circunt  |using this card
« Input resolution 13 bit + sign (1/8192) board TOE-C736-30 14
Speed « System constants Sn-25, Sn-30 to 32 (See Note 1)
Reference * Mouitor constants  Un-36 1o -38
Opuion Permuts setung of a 16-bit digital speed reference
Card « Input signal  Binary 16 bits/BCD 4 digit + s1gn
Digital Reference « Input voltage +24V (isolated)
Card DI-16H (73600-C004 ) + Input current  8mA/point TOE-C736-30 16
« Input channel 1 channel
« System constants  Sn-26
« Monitor constants  Un-12 ,Un-13
Permits operation or constant setting by command from Attach the card
Ti Cc ation master controller at 2CN on the
Option Interface (73600-C006X) + Commumication method Synchronous control circuit —
Card Card SI-B « Communication spced 19 2kBPS (ap to 136 SkBPS possible) | board
o Interface RS-232, RS-422, RS-485 (See Noltc 1)

Provides an analog signal for monttoring the output state

(output frequency, output current etc ) of the inverter
23600-D(  output resolution 8 bits (1/256)

(73600-DO0IX) « Output voltage 0 to + 10V (non-insulation) TOL-C736-30 21

« Output channel 2 channels

« Application constants  bn-22 to -25

Analog Monrto
Card AO-08

Attach the card

Provides an analog signal for monitoring the output state
B Sig g P at 3CN on the

(output frequency, output current, etc) of the inverter

Analog Monitor « Output resolution 11 bit (1720484 w1gn control circuit
73600-D002 P 2
Momtor | Card AO-12 ( ) « Output voltage -10 to + 10V (non nsulation) board TOE-C736-30 22
Option « Output channel 2 (Sce Note 2)
Cl"" d « Application constants  bn-22 to -25

Inverter operation status or fault contents are output
(Multi-tunction output)

Digital Qutput 73600-D004 « INO contact 2 points (250VAC 1A or less 30VDC 1A or less)
Card DO-08 ( ) « Open collector 6 points (48V 50mA) TOE-C736-30 24
« System constant  Sn-27
* Monitor constant  Un-14

High- « Providcd as a standard for inverter without PG Attach the card
gh-decuracy « Nced at auto-tuning execution at 5CN on the

Lorque Control Card (T3600-BO01 ) « Temperature compensation 1s available without thermustor control crreut -

TRQ-A (with PG) board

Notes 1 Only one of the speed reference or communication option cards can be installed at 2CN at one time
2 Only one of the monitor option cards can be installed at 3CN at one time

TOP
CAl HIGH-ACCURALCY
NOT PROVIDED PG X* .. 44— TORQUE CONTROL
IN INVERTER —{1 [ Ca» SPEED CONTROL . CARD
DRIVE W/O PG D CARD (STANDARD) |I° i
EReuT & ] I DIGITAL
CIRCUIT BOARD - - - || BB

SPEED REFERENCE
OR TRANSMISSION

OPTION CARD
MONITOR i
OPTION CARD 8:;8 N OPERATOR
EXTERNAL /2 SUPPORT ' juop-100
TERMINAL MTG HOLES
J
CONTROL CONNECT0R<‘LJ| Lﬂ_rP
CIRCUIT c A, 5
TERMINAL

/
CONTROL BOA{D 2 OPTION CARD SUPPORTS

\
BOTTOM
JAIN CIRCUIT Sectional Diagram Viewed from the Bottom

*Modcl CIMR -VGA, -VHC, -VHJ (JAPAN use with
PG) are provided with PG-B as standard

Option Card Installing Position
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A3.2 OPTION UNITS

Model

Mount

Type Name (Code No ) Function Position Remarks
The speed, current and fault can be displayed on the di- Document
Digital Monitor JVOP-101 gital monitor Run/stop operation and rmodification of TOE
5 (73041-0911X) | contants cannot be made C730-50 4
5 Inverter*
£ Adaptor panel When removing the digital operator or digital momitor faceplate
£ | for Dignal JVOP-109 from the inverter faceplate, this adaptor panel can be us-
= | Operator/ (73041-09190) ed to nsert/remove the extension cable at the inverter
2 Digital Monitor taceplatc  When using the adaptor panel, the adaptor pa- Document
% nel extension cable must be purchased separately TOE-
2 1 m cable C736-50 11
= Extension Cable Special extension cable used for remote control of the
for Adaptor (726;6'W3?’?1'0” digital operator and digital monitor using the adaptor —
m cab’e 1 (JVOP-109) cable length=328 ft (1 m), 984 fi 3
Pancl 72616-W3003-01) "™ ¢ ) cable length=328 ft (1 m), Gm
Extension Cable
1 m cable
for Digatal Operator] (72616-W3001) | Extension cable used for operation, removing the digital | | Document
/Drgital Montort| * 3 e operator or digital momitor from the inverter faceplate | ¢ 0 TOE-
(With Blank (72616-W3003) Cable length=3 28 ft (1 m), 9 84 ft (3 m) p C736-50 10
Cover)
IVOP-102 Operation, operation status monitoring ¢ an be perform-
Remote Operator| N cd at 5 meters or more away from the intverter (max
(73041-0912%X) | 358 11 (100 m))
Remote Monitor JVOP-103 The operation status can be monitored 5 meters or more | Separetely- 'lI)‘gchmcnl
(73041-0913X) | away from the inverter (max 328 ft (100 m)) mounted C736- 20 4
g -
£ Qmpl:ﬁg tor tor/ JVOP-104 Necessary when using the remote operator or remote
3 emote Uperalor| 73041.0914X) | monttor
H Monitor
=3
'é Braking Unit CDBR- Used with the braking resistor unit to shorten the motor | Separetely- ?(‘SCE‘"“"“‘
_?_'>; 2 (72600-R 0){ deceleration time mounted CT3 6_- 505
=
é Braking LKEB- Dissipates the motor regencrative encrgy by a resistor Separctely- Document
2] Resistor Unit (72600-K 0)| toreducc the deceleration ime mounted TOE-
(operation factor 10% ED) C736-50 5
Braking ERF-150WJ Dissipates the motor regencrative energy by a resistor
Resistor (ROO ) to teduce the deceleration ime — —
(Built-in Type) (operation factor 3% ED)
?‘“’l}:uP caplac ttor P00 O Used 1n case of momentary power loss (for the power Separctely- ?g%lmem
p:,;nerolr?:qu ary (73600-P00 .0) | loss of less than 2 seconds) mounted C736—-50 6
PG Cable Connection cable (wtth connector) between the motor
(For model 72676-W00 _0 | PG and the inverter — —
CIMR-VGA/VH ) I 32 8ft (10m) 2 65 6ft(20m) 3 98 4£t(30m) 5 164 Oft(50m)
Software package for auto-tuning, constant filing
Support Tool . management, trace back (with 2 m cable) _
Package 72676F00 X | 5 For IBM PC/AT 25-pin EZZ.005865

3 ForIBM PC/AT 9-pin

* When mounting option (JVOP-101,-109 type, blank cover) on the faceplate of the inverter, remove the digtal
operator (JVOP-100 type)
T The extension cablc cannot be nserted/removed without removing the inverter faceplate
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A4. DIGITAL OPERATOR
A4.1 DIGITAL OPERATOR DISPLAY UNIT, CONTROL UNIT

All LEDs bhink if any error occurs at drive mode

.- MODE DISPLAY LED-- ..o 0 oy ST oceuis sletve mos .

| DRIVE MODE DISPLAY ,
| Lights when drive mode 1s selected OFF when program mode Is selected |

FORWARD/REVERSE DISPLAY '

. |FWD Lights when forward reference is input
REV  Lights when reverse reference is input

REMOTE MODE

Operation mode from the external terminal or option card i
SEQ Lights when remote mode operation reference I1s selected N
., | REF  Lights when remote mode speed reference is selected !

L |

DISPLAY UNIT

__[ Displays monitor value of speed output current etc as well as set values of
| various tunctions (5 digits)

MODE SELECTION KEY

Switches the mode between the drive mode and program mode (enabled only while
J_ operation is stopped) The DRIVE indicator ights when under the dnver mode

DISPLAY SELECTION KEY
] Depressing this key changes the display See next page I
READ/WRITE KEY

Displays the set value of the constants  Afther set 1s mode, depress this key gain
to store the set value

ey i oA 1k
I il I
2 i ] ISEAEE NUMERICAL KEY
s i p Used to change the set value, constant signal etc
- T A Increment key
2 4 *

V  Decrement key

DIGIT SELECTICN KEY

Used to select the digit of the set value to be changed
| The selected digit biinks (Acts as the reset key in case of fault )

~RUN COMMAND KEY ~ -=--- == --=e-omom oo can ooy

| Operation command key when operating by the digital operator .
Effective only when under the drive mode 1

—{STOP__STOP COMMAND The red LED on the upper left lights when STOP Is depressed_] !
L [RUN__ RUN COMMAND The red LED on the upper left ights when RUN is depressed | '

i

H
5

Pait )
o 4 W

FWD/REV FORWARD/REVERSE SELECTION Switches to forward and reverse run
[ alternately

1
j' JOG Jog s performed while depressed '
H !

L |

-RUN KEY 1 i

1
|
[}
T

STOP| KEY . l”
INTERNAL OPERATIONY STOP RUN STOP
(COMMAND ) i X
[ L
SPEED REFERENCE : ] : L
1 1 :
MOTOR SPEED . i :
' ! ! |
H \‘4, ."'.
LlAJII:P d O L d
STOP = oK.
LAMP < : d 'd
3 ON @ BLINK @ OFF

L

The RUN and STOP lamps turn on/off or blink according to operation state



A4.2 OPERATION MODE AND CONSTANT GROUP

The drive mode and program mode can be switched by the key as necessary, when the
operation is stopped. When function selection or change of set value is necessary according
to the application, select the program mode and change the setting of the constants.

[« Operation 1s performed under this mode
« Operation can also be performed by the |*Run |, |'ST0P |, [ 90a ), or

DRIVE MODE 3 - keys.

» The speed reference value, accel/decel time setting can also be
changed during operation.

.

* Modification (function selection, constant setting) is made to the

PROGRAM MODE program under this mode. No operation can be performed.
Operation Mode
P Drive Mode Program Made Rel(astziiv(;)::)tam
Operation and Speed Operation can be performed
- Reference Input by the digital operator - Sn-04 (xx11)
“-g' An- f
T C bn- Setting 1s performed Setting 1s performed
= onstant
2 y
5 Setting Cn- $n-03
8 dn- (0000)
© Reference only Sctting 1 performed
Funcuon
Sciection Sn-
8 § E’l[?_m““ Vanable Display Monitoring can be performed —
—
=g 4
Effective at Fault Displays detals of the fault —

Constant group

¢ An-
* bn-
« Cn-
e dn-
¢ Sn-
* On-

- Reference setting constant group. Sets the speed reference.
-+ Application constant group. Setting can be made during operation.
- Control constant group. Constants rclated to gperation characteristics.
- Motor constant group. Constants related to metor characteristics.
- System constant group. Constants used to select functions.
- Order constant group. Constants related to unnecessarily functions.

(Do not change the factory setting unnecessarily.)
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A4.3 DRIVE MODE AND PRGM MODE

» When the power 1s supplied, the drive mode is activated. The drive mode LED lights.
* When the program mode is selected, the drive mode LED turns OFF.

Example of Sn-03=0000

DRIVE MODE

i

MODE SWITCHABLE ONLY WHEN STOPPING

PRGN
PRGM MODE DRlV DRIVE MODE

*3 %4
, Ar- | Display of faults which had
display/setung occurred before power
e o supply was turned off %2
bn- ____‘ S
*] display/setting
Speed reference value
SAa- display
display/setting l—
= ! Output frequency monitor
| L display
display/sctting
i =
I dn-— | Output current monitor
dlsplay/ie‘glng display
*3
Fault display g;;:ui;m;’
(UV.0P) Display of fault history** > FWD (REV Sl;,Q
| REF) blink and
*1 fault display 1s ON.
Lin—  display
Rr- display
- display
t .
Fault display
] Py

» Fault occurrence order can be referenced using the @ or | v | key while a fault is displayed.
» While fault history 1s displayed, the following display can be referenced :
Fault contents using the E] or @ key.
Accumulated operating time at fault occurrence using key.
*] The constant group displayed is changed each time the display key 1s depressed.
*2  Monitor upon powcer-up can be changed by using bn-13.
*3  When no fault has occurred, the fault display 1s skipped.
*4  Design revision “C” and before
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4.4 CHANGING CONSTANTS

To display and/or change constant data, first, depress key in each constant mode : An-
,bn-  ,Sn- ,Cn- ,dn- On- and Un-. . When the constant data is

displayed, you can change the data using the , @, and @keys. Finally, depress the
key to store the data change. This opcration depends on Sn-03 setting.

OPERATION CHART
(Example of Sn-03=1001)

r

An-  DISPLAY/SETTING
bn-  DISPLAY/SETTING
Sn- . DISPLAY/SETTING
Cn- DISPLAY/SETTING
dn-  DISPLAY/SETTING
On-  DISPLAY/SETTING
Un-  DISPLAY
A

%* key key to select constant mode

CONSTANT <
SELECTION

*When a constant 1s not used,

CHANGING (DATA)

DATA DATA DISPLAY even 1f th key 15 depressed,
nothing 1s displayed

HOW TO CHANGE DATA

1. Use the , @, and @ key to change data.
2. Depress the key to store the data change. (€ ~d display)

Note - If input data 1s not possible, the data will blink first, then previous data will be displayed
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A5. CONSTANTS
A5.1 SYSTEM CONSTANTS (Sn- )

e Name “ni | Value | Value.
i ___Sn—Ol Inverter Capacity Selection 2-digit HEX | Factory setting
Sn-02 1st Motor Code Selection 4-digit HEX | Factory setting
Sn-03 Operator status (constant display mode and constant initialization) | 4-digit BINARY 0000
Sn-M - Run Mode Selection 1 (speed torque/operation signal/stopping method) 4-digit BINARY 0011
Sn-05 Run Mode Selection 2 (operator STOP, FWD/REV RUN prohubit) 4-digit BINARY 888?»«!:2
Sn-06 Run Mode Sclection 3 (operation mode at mimmum speed reference o1 less) 4-digit BINARY 1%)0 (W PG)
(W/O PG) -
?11_-07 Run Mode selection 4 (Synchronous restar, ASR control mode af zero speed or less coestng pullm at at) | 4-digit BINARY 0000
Sn-08 Run Mode Selection 5 (speed torque/operation signal, minor fault processing) 4-digit BINARY %8:::;
Sn-09 Run Mode Selection 6 (Output voltage limut, carrier frequency) 4-digit BINARY 0000
gr_l—l_()_ Trmcct-lvc Function Selection 1 (excessive speed deviation, overspeed) | 4-digit BINARY 0111
Sn-11 Protective Fur;l—l;m_Selecuon 2 (momentary power loss, undervaltage, bult-in resistor, eic ) | 4-digit BINARY 0000
S:n-|2 Protective Function Selection 3 (external fault terminal 3 function selection) | 4-digit BINARY 0100
) Sn-13 Protective Function Selection 4 (inverter protection OL2, FAN) | 4-digt BINARY 0101
Sn-14 Protective Function Selection 5 (motor protection OL1, OHI, THM) | 4-digit BINARY 1101
Sn-15_| Mult-function Input Terminal Function Slection (Termunals 5-11) | 2-digit HEX | 03
N én-l6 Multi-function Input Terminal Function Selection (Termuinals 6-11) | 2-digit HEX 04
Sn-17 Multi-function Input Terminal Function Selection (Terminals 7-11) | 2-digit HEX 06 _
Sn-1 8_“_ _R/I—ultl-functlon lnp:tjl-‘ermmal Function Selection (Terminals 8-11) | 2-digit HEX 08
‘_Sn~l9 Mult-function Analog Input Terminal Function Slection (Termmals 16-17) | 2-digit HEX 00
Sn-20 | Multi-function Output Terminal Function Selection (Termunals 9-10) | 2-digit HEX 00
- Sn-21 Mulu-func;lon Output Terminal Function Selcetion (Termmals 25-27) | 2-digit HEX 01
Sn-22 Mulu-function  Output '_l'er_n}mal Funcuon Selection (Termunals 26-27) | 2-dygt HEX | 02 |
?\-2_3 | Multi-function Output Termunal Function Selection (Termunals 28-27) | 2-digit HEX 06
Sn-24 Multi-function Output Termmal Function Selection (Terminals 29-27) 2-digit HEX oD
Sn-25 | AI-14B (Option) Function Selection 4-digit BINARY 0000
Sn-26 DI-16H (Option) Function Selection 4-digit BINARY 0001
Sn-27 DO-08 (Option) Function Selection 4-digit BINARY 0000
Sn-28 Other Function Selection 1 4-digit BINARY 0000
Sn-29 Transmission Station Address 2-digit HEX FF
Sn-30 Transmission Function Selection 1 4-digit BINARY 0000
Sn-31 Transmission Function Selection 2 4-digit BINARY 0100
Sn-32 Transmission Function Selection 3 4-igit BINARY 0001
Sn-33 | Transmussion Function Selection 4 4-dignt BINARY | 0000
Sn-34 Transmission Function Selection 5 4-digit BINARY 0001
Sn-37 | Auto-tuning Mode Selection 2-digit HEX | 00
Sn-38 Other Function Selection 2 4-digit BINARY 0000
~ Sn42 | Other Function Selection 3 4digt BINARY | 0000
Sn-50 DI-08 (option) Function Selection 4-digit HEX 1000

Notes 1. 0000 before design revision “C”.

2 For multi-system of design revision “C” and before
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A5.1 SYSTEM CONSTANTS (Sn-

) (Cont’d)

System Constants (1 of 9)

Constant Name Description Initial
No p Value
Sn-01 Inverter Set the capacity of the inverter (Preset before shipment) Factory
Capacity When replacing control board, set the capacity according to the following tables setting
Selection 200V Class 200V Class ]
w0 $n-01 e Sn-01 vt Sn-01
CIMR-V. % Setting CIMR-V 321 | g | CIMRV-I»1 | gl
20P4 00 40P4 20 4075, 4L75 2F
20P7 ot 40p7 21 4110, 4LAI1 31
21P5 02 41P5 22 4160, 4LA6 33
22p2 ) 422 23 | 4220 35
23P7 04 43P7 24 4300 36
25P5 05 45P5 25 4200 3E
27P5 06 47P5 26 4440 (4220M) 39
2011 07 4011 27 4600 (4300M) 3A
2015 08 4015 28
2018 09 4018 29
2022 0A 4022 2A ]
2L30 [ 4030 2B
2037 | 2137 0C 4037 2C )
2145 oD 4045 2D
2055 | 2Lss OE 4145 3r
2075 2L75 OF 4055, 4L55 2E
Sn-02 Sets the code of the motor to be operated Inverter sm;;-
When setting the following code to Sn-02, Yaskawa siandard motor (w PG) constants || (MR xg Sotting
are read out 1n motor constants (dn-01 to dn-18) Set ‘*‘FFF”’ for non-standard mo- 20p4 40ra | 000
tors,and also set motor constant dn-{¥} by auto-tuning 20P7, 40P7| 001 _
Standard Motor Code Table 21P5, 41P5| 002
Speed r/min 200V Cl 400V Cl 20, 4272 008
ass ass
Motor Output 23P7, 43P7| 004
Motor HP (kW) 1750 1450 1150 1750 1450 1150 25P5, 45P5 | 005
05(04) 000 100 200 000 27p5, 47P5 | 006
Selection 1(075) 001 101 201 001 2011, 4011|007
2(15) 002 102 202 002 102 20152015 | 008
322 003 103 203 003 103 203 )
537 004 104 204 004 104 204 ;g;: 3;; 8(0)9
75(5) 005 105 205 005 105 205 | 2022, 4022 | 00A
10 (75) 006 106 206 006 106 206 |_4030 | 00B
15 (11) 007 107 207 007 107 207 4037 00C
20 (15) 008 108 208 008 108 208 4045 300
B 25 (18 5) 009 109 009 | 109 _ 4145 300
30 (22) O00A 10A 20A 00A 10A 20A
40 (30) 00B 10B 20B 00B 10B 20B
50 (37) 00C 10C 20C 00C 10C 20C
60 (45) 300 10D 20D 300
75 (55) 301 20E 301
100 (75) 00F 10F
120 (90) 010 110 210
150 (110) 111
175 (132) 012 212
Sn-03 Select Digital Operator Function 0000
Constant Sn-03 Sectung Valuc
No 0000 0101 1010 1001 0110 110 111
) © _o0_|_©6 _,_ A&
(¢) 4 (@] (©) A Constant Constant
@] _.A O © A mmitiahization | intialization
O A (@] © A 2-wire 3-wire
x % @) 6 A sequence seqguence
Operator ) A e} o) A
Status

O .. Setting can be changed rcgardless of the operation mode
O  Setting can be changed only when the program mode is selected
A . . Reference only can also be made (setting cannot be changed)

X No reference (Constants are hidden)

Note Set valuc cannot be changed during constant inttialization
The Sn-03 sct value becomes 0000 when the intialization of constants 1s completed




System Constants (2 of 9)

Constant Description Inttial
Name
No Digit Data Value
Sn-04 Run Mode 0 | From control circuit terminal or option card 0011
1 Speed torque reference -1
Selection | sclection 1 From operator (specd refernce An-01)
5 Operation signal 0 | From control circut terminal
selection 1 | From operator
3 00 | Decelcration stop
Stopping method sclection | g Coasting stop
. When stop reference
1s nput | 10 —
4
_ 11 —
Sn-05 Run Mode Stop prionity during control| O | Operator STOP key enabled 0000
Sclection 2 ! : 000 Nowe 2
circuit terminal operation 1 | Operator STOP key disabled
5 00 | Forward/reverse run enabled
o | Forward/reverse run 01 | Reverse run prohibited
3 prohibition 10 | Forward run prohibited
11 —
4 | Not used 0 | —
Sn-06 Run Mode 1 Not used 0 — 0000
Selection 3 2 | Not used 0 o _ (W/PG)
00 | Normal operation (Cn-06 is nvalid) 1000
3 Run mode when the speed (W/0 PG)
o | reference s less than the | 01 | Zero-speed operation (by speed ref 0)
4 ?z:lmggl)m speed reference | 10 Stop (by Sn-04 3rd and 4th digits)
n_
11 | Mimmum speed operation (speed reference 15 Cn-06)
Sn-07 Run Mode i Coast Lo funct 0 | With coasting pull-in 0000
oasting pull-in function [— -
Selection 4 P 1 | Without coasting pull-in o
ASR control mode when 0 | ASR processing 1s PI control (normal mode)
2 | less than zero-speed
(Cn-01) 1 ASR processing 1s P control ]
3 Coasting pull-n at start ___Q Disdbled L __l
(W/O PG) 1 Enabled
_ 4 Not used 0 — .
Sn-08 Run Mode Speed torque reference 0 | Option card has prionty 0010 Noe !
Selection 5 1 0000 Noe 2
selection 1 | Option card is disabled
Option card has priority
2 | Operation signal selection 0
Option card 1s disabled
3 | Not used 0 -
4 Minor fault display 0 | Automatic reset L
o _ mode . Fault held until external reset signal is input
Sn-09 Run Mode 1 | Outout voltage limit 0 | No limt 0000
~ utput voltage himi = - -
Sclection 6 P & I | 90% limt of no load voltage
Not used 0 —
Not used 0 —
0 | General (2 0kHz)
4 | Carrier frequency - -—-
1 | Low noise selection (Changed by Cn-52)

Notes 1 Design revision “C” and before 1s 0000.

2 For multi-system of design reviston “C” and before.
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A5.1

SYSTEM CONSTANTS (Sn-

) (Cont'd)
System Constants (3 of 9)

Constant Description Initsal
Namec
No Digit Data Value
Sn-10 Protection 00 | Deceleration stop (deceleration time 15 set i bn-02)(major fault)) 0111
Function I | Stop method when excess 01 | Coast to stop (major fault)
Sclection 1 . speed deviation (DEV) 1s
(System 5 detected 10 | Emergency stop (deceleration time 15 set m bn-12)(major fault)
Protection) 11 | Continue operation (minor fault)
3 00 | Deceleration stop (deceleration time 1s set in bn-02)(major fault)
Stop method when 01 | Coast to stop (major fault)
4 overspeed (OS) 1s detected | 10 | Emergency stop (deceleration tume 15 sef m bn-12)(mayor fault)
11 | Not used
Sn-11 Protcction Built-in braking resistor 0 | Disabled 0000
Function 1 Overheat fault (rH)
Sclection 2 selection 1 Enabled, only use with Yaskawa resistor
5 Fault contact signal during | O | No fault contact signal 1s output during retry
fault retry | 1| Fault contact signal 15 output during retry
3 Momentary power loss O | Operation stops when momentary power loss 15 detected (coasting)
__‘ protection selection 1| Automat c operation restarts after recovery from momentary power loss
4 Undervoltage (PUV) 0 | Standard (210VDC/200V class, 420VDC/400V class)
detection level selection 1 | Undervoltage detection level 1s set in Cn-17
Sn-12 Protection 0 | External fault 1s NO contact input 0100
Function | External fault signal level
1 External fault 1s NC contact input
Selection 3
, | External fault signal 0 | External fault 1s always detected
detection condition 1 | Noexternal fault 15 detected while operatton 1s stopped (BB)
3 00 | Deceleration stop (deceleration time 15 set 1n bn-02)(major fault)
Stop method when external| 11 | Coast to stop (major fault)
[ ]
4 fault (EF3) 1s detected 10 | Emergency stop (decelcration time 15 set 1 bn-12)(major fault)
) _ | 11 | Continuc operation (munor fault)
Sn-13 Protection l 00 | Deceleration stop (deccleration time 1s set in bn-02)(major fault) [ 0101
Function Stop method when 01 | Coast to a stop (major fault)
Selection 4 . inverter overload fault
(Inverter ) (OL2) 15 detected 10 | Emergency stop (deceleration time 1s set m bn-12) (maor fault)
Protection) 11 | Continue operation (minor fault)
3 00 | Decele-ation stop (deceleration time 1s set 1n bn-02)(major fault)
Stop method when 01 | Coast to stop (major fault)
e | mverter cooling fan
4 fault (FAN) 1s detected 10 | Emergency stop (deceleration time s set i bn-12)(major fault)
11 | Continue operation (minor fault)
Sn-14 Protection | 00 | Decele-ation stop (deceleration time 1s set i bn-02)(major fault) 1101
Function Stop method when 01 | Coast to stop (major fault)
Selection 5 . motor overload fault )
(Motor 5 (OL1) 15 detected 10 | Emergency stop (deceleration time 15 set i ba-12)(major fault)
Protection) 11 | Continue operation (mmor fault)
Stop method when O | Emergency stop (deceleration time 15 set 1n bn-12)(major fault)
3 | motor overload fault
|| (OHI) 1s detected 1 Coast to stop (major fault)
Stop method when thermuster line O | Emergency stop (deceleration time 15 set 1 bn-12)(major fault)
4 y
break fault (THM) 1s detected 1 | Coast to stop (mayor fault)
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System Constants (4 of 9)

Constant Name Description Tnitial
No Value
Sn-15 | Multi-function | Termmals 5 11 Function =5 03
P Input Set Value Function (Hold 50ms mm ) PV
S—ll_—l-6 Te‘:'mmal Tenals 1| Fnction 0 | Forward/reverse selection (3-wire operation mode) — 04 ~—
Sn-17 | Function Termunals 7-11 Function 1 | Operator selection 06 _
Sn-18 | Selection Termunals 8-11 Function 2 | Inverter unit speed ref selection 08
- 3 | Multi-speed reference 1 -
4 | Multi-speed reference 2 Speed refercnce settings (An-01 to
-09) are selected using these inputs
5 | Multi-speed reference 3| (See Para 53 (5))
6 | Jog speed selection
7 | Accel/decel time selection (bn-03, -04 at “‘closc’”)
8 | External baseblock (NO contact)
9 | External baseblock (NC contact)
0A | Accel/decel stop (spezd hold) _
OB | Inverter overheat prediction
OC | Auxiliary analog mput (termunal 16) enable/disablc (enable at *close’)
OE | ASR integral reset
OF | DI function (enable at usc of transmission option) _ ]
20 to 2F | Extcrnal fault signal selection | (See table 5 6 )
30 to 3F | External fault signal selection 2 (Sce table 5 6 ) . .
40 to 4F | External fault signal selection 3 (See table 5 6 )
50 to 5F | External fault signal selection 4 (Sce table 5 6 )
70 | Inital excitation )
71 | Speed control/torque control mode 1 selection (torque control without speed hmit at “‘close™)
72 | Zero-servo on/off (on at “‘close’)
73 | S-curve ume selection (Cn-26 at “‘close’”)
74 | Integral hold (ASR)
75 | Torque reference sign selection
77 | ASR proportional gain selection (Cn-22 at “‘closc™)
78 | Motor selection (2nd motor at *‘close’”)
79 | Motor selection (2nd motor at ‘‘open’’)
7A | 1st motor answer signal
7B | 2nd motor answer signal
7C | Speed control/torque control 2 selection
7E | Load input selection (for elevator only)
7F | Battery operation (for clevator only) _ o B
FF | Not used
Note Set Sn-15 to Sn-18 1n ascending order
Simultaneous setting of 71 with 7C, and 78 wath 79 1s not allowed
Sn-19 | Multi-function | Termmals 16-17 Function | ["S¢r Value Function 00
Analog Input 00 | Multi-speed auxiliary speed reference (100%/10V)
Termilnal 01 Speed bias 1 (+ 10%/+ 10V, — 10%/— 10V)
g:l'(';‘l';: 02 | Speed bias 1 (= 10%/+ 10V, — 10%/— 10V)
03 | Torque hmtt 1 (£100%/5V) Both dircctions (FWD/REV)
04 | Torque limit 2 (*+100%/3V) Both directions (FWD/REV)
05 | Torque compersation (*100%/+5V)
06 | Torque reference (*100%/+5V) (with speed Limit)
07 | Torque reference (* 100%/*5V) (without speed limit)
08 | Torque compensation at start (* 100%/ £ 10V)
OF | Not used

Note Gain adjustment 15 possible by Cn-54
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A5.1 SYSTEM CONSTANTS (Sn-

) (Cont’d)

System Constants (5 of 9)

Co:litant Name Description {;‘:l:i:
__Sn-20 | Multl- Terminals $-10 Functon Set Value Function (Hold 100ms min ) L
_Sn-21 | g:::::n Termunals 25-27 Function 0 | During operation (RUNX) (“‘closed”” BB U operation ref ON) o1
Sn-22 | Termilnal | Terminals 26-27 Function 1 | Zero-speed (ZSPX) ““Closed °  NFB = (Cn-01) 02
" Sn-23 | Function | Termums 287 Functon| 2 | Specd agree (AGREE) ““Closed’”  |SREF-NFB| < |Cn-03| 06
Sn24 | Selection Termnas 20-77 Furcion 3 | Optional speed agree (AGREE-1) (—Cn-02, -03) oD
— 4| Speed detection 1 (NDET 1) (—Cn-02, -03) —
5 | Speed detection 2 (NDET 2) (—Cn-02, -03)
6 | Ready for operation (RDYX)
7| Undervoltage detection (UV) mode
8 | Baseblock (BB) mode
9 | Speed reference mode (REFMOD)
OA | Operation signal mode (SEQMOD)
0D | Braking resistor overheat (rH)
OE | Fault (FLTX) (other than CPF00, CPFO0I)
OF | DO output
10 | Minor fault output (ALMX)
11 | Reset signal input mode
30 | Torque limit mode (TLMX)
31 | Speed reference mput limit mode (Cn-05)
32 | During low frequency regenerative torque limit (On-07)
33 | Zero-servo completion
34 | Motor temperature detected (‘‘Closed” Motor temperature = Cn-28)
35 | Torque detection 1 (‘‘Closed * Internal torque reference = Cn-33)
36 | Torque detection 2 (“‘Closed * Internal torque reference = Cn-34)
37 | During operation 2 (‘‘Closed’’ not (BB or EXC))
38 | Motor overheat alarm (““Closed” Motor temperature >dn-18 x 0 95)
39 | Inverter overheat (major faul) .
3A | Forward operation B
3B | Reverse operation
3C | During 2nd motor selection (‘‘Closed’” 2nd motor selection)
3F | Ready for speed reference mput (for elevator only)
41 | During mputting operation reference See AS 4 CONTROL CONSTANTS
Sn-25 | AI-14B (Option) Analog mput function 1s selected 0000

Function
Selcction

o253 | Control Mode | CHI (TC1-TC4) | CH2 (TC2-TC4) | CH3 (TC3-TC4)
0000 [Snp(:?: lconlrol Speed reference — -
0ot z:pocf: Zoonlrol Speed reference fgfcce‘r;nce A Z:r;l‘};‘glsatlon
0010 i[:::de;j :;:omrol Speed reference &\xeee;ﬁg" ﬁnl';‘x side torque
oo11 ip::g 4c ontrel Speed reference g‘mfﬁﬁm I:x:&;lsauon
1000 I::;ﬂ:ui controt Speed lint Torque reference z:r:})l::\sahon
1001 E:):;]eug control — Torque reference —
Note Input levels of CHI to CH3 can be adjusted by Cn-30 to Cn-32, respectively
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System Constants (6 of 9)

Possible to mput from 0 to A (A=10)

o111

BINARY (—32766 to + 32766, 30000/100%)

Constant Imitial
Name Description
No a p Value
Sn-25 | AI-14B (Speed Control Mode) 0000
(Option)
Function b 0770 -09
TORQUE .
Selection COMPEN- TCMP -} }
SATION -‘Tﬁ =
« [SPEED
SPEED SREF ¢ + @ Erl 3L o+
REFERENCE T - oL _/| ’
SPEED S ADD NFB !
REFERENCE-A SPEED Sno5
FEEDBACK [SET VALUE
FWD SIDE 1LE ola [;]
TORQUE LIMIT |
REV SIDE TLR o
0 | O—
TORQUE LIMIT l
BOTHSIDES _ TLIR o
TORQUE LIMIT
(Torque Control Mode)
Note 2 - [ ! 07—~
P MS- INPUT GAIN W Dol tope T
UMITER /1 -—| [£X] } CONTROLLE! CONTROL
Y TRy lesw | el s | 4‘, MODE 1 \
NFB %§ nNT | ° jF e l2
Lg%UEENOE czl o lealoraiy g | a8 ! 'émMOHQUE
(TREF) ;_;; % T ] _i_ MODE 2
o
Note 2 SPEED — iﬁmrrgn
(T)%JR%%EISATW CH3 o] :«E:D [BM:K
iow) 1
(OPTION)
CONNECTOR C
Notes | AI-14B input voltage 15 displayed in Un-36 to -38
2 Not provided with speed limiter, or torquc compensation on mnput
Sn-26 | DI-16H Speed reference 1nput data format 1s selected 0001
(Option)
Function Sn-26 Set Value Input Data Format (4 Digits)
Selection 0001 BCD 0 1% accuracy (—109 2 to + 109 2%)
0010 BCD 0 01% accuracy (—109 22 to +109.22%)
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A5.1 SYSTEM CONSTANTS (Sn-

) (Cont'd)

System Constants (7 of 9)

Co;\}itant Name Description I\l,l;tll:;
Sn-27 | DO-08 Sn-27 Bit 0 = 0000 Output signal combination 1 0000
(Option)
Function Terminal Output
Selection No
TDS5-TDI11 Overcurrent (OC, GF)
TD6-TD11 Overvoltage (OV)
TD7-TD11 Inverter overload, overheat (OL2, OH2)
TDS8-TD11 Blown fuse (FU)
TD9-TD!1 Overspeed (OS), estimate speed fault (ES)
TD10-TD11 Motor overload, overheat (OL1, OH1)
TDI1-TD2 Zero-speed detection (ZSP)
TD3-TD4 Speed agreec (AGREE)
When Sn-27=0001 Output signal combination 2 (coded output)
Tcgl:)mdl Output
TDS5-TDI11 | Bit 0
TD6-TDI1 | Bit 1 |
Coded output (See table below )
TD7-TD11 | Bit 2
TD8-TD11 | Bit 3
TD9-TD11 Zero-speed detection (ZSP)
TD10-TD11 Speed agrec (AGREE)
TDI-TD2 Running (RUN) R
TD3-TD4 Minor fault (ALM)
:?2':‘3 Output 3le:6 Output
0000 | No fault 3 1000 | Extcrnal fault (EFXX)
0001 | Overcurrent (OC, GF) 1001 | Inverter controtier fault (CPFXX)
0010 | Overvoltage (OV) 1010 | Motor overtoad (OL1)
0011 | Inverter overload (OL2) 1011 | Motor overhecat (OH1)
0100 | Inverter overheat (OH2, rH, rr) 1100 | Power loss (including momentary loss) (UV)
0101 | Overspeed (OS, ES) 1101 | Excess spced deviation (DEV)
0110 | Blown fuse (FU) 1110 | PG fme break (including thermuster line break)(PGO, THM)
0111 | Open phasc (LF) 1111 | Cooling fan fault (FAN)
Sn-28 | Other Analog monitor output 0 Bipolar output 0000
Function i selection (—10to +10V)
Sclection 1 1 Absolute value output
O to +10V)
Terminal 3 0 External fault (EF3)
2 function selection _
1 Baseblock (NC contact)
3,4 Not used 0 —
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System Constants (8 of 9)

Constant . . Initial
No Name Description Value
Sn-29 Transmission Station adrress 1s set FF
Station Adress | (HEX 00 to FF)*
Sn-30 Transmussion 1 | Digit Function Data Description 0000
Function 0 | Imual data
Selection 1 | ASR proportional gain*
1 | Control data
0 | Initial data
2 | Regencrative torque limit*
1 | Control data
0 | Speed control mode
3 | Control mode
1 | Torque control mode
0 | Internal magnetic flux reference
4 | Magnetic flux reference
1 | External magnetic flux reference
Sn-31 Transmission 2 i | External fault bit select 0 | Fault at “*1”’ 0100
Function | |Fault at <0
Selection
5 | External fault detection 0 | Always detected
mode 1 | Only detected while in operation
3 00 | Deceleration stop (deceleration tune 15 set m bn-02) (major fault)
. | Stop method when 01 | Coast to stop (mayor fault)
4 external fault 1s detected 10 | Emergency stop (deceleration time 15 set m bn-12) (major fault)
11 | Continue operation (munor fault)
Sn-32 Transmission 3 l 00 | Deceleration stop (deceleration time 15 set i bn-02) (major faul)| 0001
IS::lr::ittll(():l . |Stop method 1n case of bus | 01 | Coast to stop (major fault)
5 error 10 | Emzrgency stop (deceleration time 15 set m br-12) (major fault)
11 | Continue operation (minor fault)
3
e [ Not used 00
4
Sn-33 Transmission 4 I Number of control data* 0 |8 words 0000
Function (Master — Inverter) 1 |16 words
Selection
2 Number of control data* 0 |8 words |
(Inverter — Master) 1 16 words
3 |Request to send mitial data* 0 | Request to send
(Inverter — Master) 1 | No request to send
4 Control data* 0 | Control data provided
(Master — Inverter) 1 | Control data not provided
Sn-34 Transmission 5 1 | Speed momtor filter 0 | Without filter 0001
Function pe 1 | With filter (100 ms)
Selection
) No. 8 control data 0 | Output voltage reference
function selection 1 | ASR Output
0 | Ineffective
3 [ Auxiliary Al function
1 | Effective
4 Inverter model code 0 | Inverter model code = F7 (New)
selcction 1 | Inverter model code = F8 (Old)

¥Only for SI-A2(CP-213)
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A5.1

SYSTEM CONSTANTS (Sn- ) (Cont'd)

System Constants (9 of 9)

Constant Imitial
No Name Description Value
Sn-37 Tuning Set Value Tuning Mode Description 00
Mode 00 Normal operation For normal operation
01 R1 tuning For primary resistance (dn-08)
02 Rf tuning For feeder resistance (Cn-13)
By inputting nameplate value motor
03 Motor constant tuning 1 output unit kW
OF Motor constant tuning 2 By mnputting nameplate value motor
output umit Hp
04 Motor constant tuning 3 By inputting dn- x x
Note For tuning, refer to para 4 10
Sn-38 Other Digit Function Data Description ) 0000
Function 0 | Vector-duty, motor (TENV or TEBC)
Selection 2 1 | OL curve sclection — =
1 | For general-purposc motor (TEFC)
0 | 8 minute
2 | OL time constant
1 |5 minute
0 -
3 | Not used " -
0 —
4 | Not used "
Sn-42 | Other 1 | Accel/decel t t select 21 0 1 s untt | For bn-01, bn-02, bn-03, 0000
Function coelidecel time umt select = 01 s umt | bn-04, bn-12, bn-19, Cn-26
Selection 3 0
2 | Not used )
0 _
3 | Not used 1
0 —
4 | Not used .
Sn-50 DI-08 Setvalue = X X X Xx (HEX) 1000
Function
Selection

B = B
kkkkk g %k

* kK (BINARY)
/ j \ \\\\\\\_—l: 0 Inecffective
Termmals 1 Effective
e TCI0| TCY9 } TC8 | TC7 | TC6

TCS | TC4 | TC3 | TC2 | TCI

0 I — |~ 1 =1 — |~ All neffetive
U 1 [7m{m|[72{70|08]07[06]05]04]03

L Multi-step speed 1
——— Multi-step speed 2
—————— Mulu-step speed 3
Jog
Accel/decel time sclection

External baseblock
(NO contact)

Imtial excitation

Zero-servo on/off

S-curve time select

ASR proportional gain selection

Note  Duplicate functions set m Sn-15 to Sn-18 will be disabled
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A5.2 REFERENCE SETTING CONSTANTS (An-. © )

An-01 Speed Reference 1 (Master speed)* 001% 0 00 to 109 22 000
An-(-);“ Speed Reference 2 (Multi-speed) 001% 000 to 109 22 000
An-03 Speed Reference 3 (Multi-speed) 001% 0 00 to 109 22 000
An-04 Spced Reference 4 (Multi-speed) 001% 000 to 109 22 000
An-05 Speed Refercnce 5 (Multi-speed) 001% 0 00 to 109 22 000
An-06 Speed Reference 6 (Multi-speed) 001% 0.00 to 109 22 000
An-07 Speed Reference 7 (Multi-speed) 001% 0 00 to 109 22 000
N An-08 Speed Reference 8 (Multi-specd) 001% 000 to 109 22 000
B /;n-()9 Jog_S;eed Reference (Multi-speed) 001% 000 to 109 22 10 00

* Selection between master speed analog nput (termunal 13 or 14) and An-01 value 1s possible using Sn-04 1st
digit (An-01 1s enabled when Sn-04=xxx1).
t Selection between auxihiary analog input (terminal 16) and An-02 value 1s possible using Sn-19 (An-02 1s
enabled when Sn-19£00).
Note .The speed reference of An-01 to An-09 1s restricted by the speed reference input limit (Cn-05)

Reference Setting Constants Selection

Selection of speed reference constants (An-

) is possible by using multi-function input

terminal multi-step speed reference selection. Refer to 5.3 FUNCTION SELECTION BY
CONSTANT (7) Selecting Multi-step Speed Operation.

Multi-function Input Terminal Speed Reference Constant
JOG Speed Reference | Multrstep Speed Reference 3 | Multtep Speed Reference 2 | Multrsep Speed Reference 1 to be Selected
0 0 0 0 An-01
0 0 0 1 An-02
0 0 1 0 An-03
0 0 1 1 An-04
0 1 0 0 An-05
0 1 0 1 An-06
0 1 1 0 An-07
) 1 i 1 An-08
1 — — — An-09

(1
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A5.3 APPLICATION CONSTANTS (bn-_ : )

Co;}itant Name SS::::g Setting Range {;’:ll:; U\s;; rluSeet
bn-01 Acceleration Time 1 01s ™ 00 to 30000 100
" bn02 | Deceleration Time 1 _ 01s ™ 00 to 30000 100
h b:—-()B Acceleration Time 2 ots ™ 0 0 to 3000 O o 10 0_—
bn-04 | Decelcration Time 2 0ts ™ 00 to 3000 0 100
bn-05 | ASR Proportional Gain 01 * 00103000 o (%P%
bn-06 ASR Integral Time Ims 0 to 30000 5'&‘” (W%PP%
bn-07 Positive Torque Limit 001% 0 00 to 300 00 150 00
bn-08 Negative Torque Limut 001% 0 00 to 300 00 150 00
bn-09 Regenerative Torque Limit 001% 0 00 to 300 00 150 00
bn-10 Rated Speed Adjustment 0 0001 0 5000 to 1 3000 1 0000
_t;-l-l__ Trace sampling time (for SI-A2 card only) 0 020s 0 000 to 60 00 0 060
bn-12 Emergency Stop Time - 01s ™' 00 to 3000 0 100
bn-13 Momitor Number Upon Po—»;/er Up 1 T _-_1 to 3 1
bn-14 PG Division Rate (Pulse Monitor Output) 1 00110032 002 ¥
104 to 132
bn-15 | Speed Zero Adjustment 001% | —-5000t +5000 | 000
N t;n—- 1_6 Voltage Adjustment 0 001 0 800 to 1 200 1 000
bn-17 Multl—}unctlon Monitor 1 Output Selection 1 1 1to 44 23
bn-18 Multi-function Monttor 1 Output Gain 0 001 0 000 to 10 000 1 000
bn-19 | S-curve Time 1 0.1s * 00t0 100 00
bn-20 Current reference gain (V/f test mode 2) 0.1 00t 1.5 11
bn-21 Not used — — Not used
:1-22 AO-12 CHI1 Output Selection 1 1 to 44 22 o
bn23 | AO-12 CHI Output Gain 0 001 0 000 to 10 000 1.000 B
bn-24 AO-12 CH2 Output Selection 1 1to 44 23
bn-25 AO-12 CH2 Output Gain 0 001 0.000 to 10 000 1 000
bn-26 Multi-function Monitor 2 Qutput Selection 1 1to 44 2
bn-27 Multi-function Monitor 2 Output Gain 0 00t 0 000 to 10.000 1.000

*1 Setting umt can be changed using the 1st digit of Sn-42.
*2 Design revision “C” and before : “1”
*3 Design revision “C” and before “001”
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Application Constants (1 of 3)

Constant No

Name

Function

Remarks

bn-01

Acceleration time 1
(ACC1)

® Sets the speed reference accel/decel rate
¢ Sets the time to go from 0 «—-100% speed reference
¢ Accel/decel times can be set separately

® The mimmun deceler-
ation time 1s dependent
upon the regenerative

bn-02 Deccleration time | power capacity of the
(DECI) £ , Dec] ol system
i :
; : : ® Accel/decel time can
M f)/ be switched using
bn-03 Acceleration time 2 ACCE™ | ; multi-function mput.
(ACC2) o0
bn-04 Deceleration time 2 __"CLOSED” _
(DEC2) ACCELDECLL __"OPEN" |
(MULT!-FUNCTION leur] {bn-01 -02 {bn-03 -04)
SET VALUE=7
bn-05 ASR proportional Sets the proportional gain and ntegral time of the auto- | ® Setting should be made
gain (ASRP) matic speed regulator (ASR) so that the speed con-
1 trol system 1s stable and
bn-06 ASR ntegral time Ke [ 1+ —— ] does not hunt
(ASRI) ST ® Related constants
L asrp ASRI Cn-22, Cn-23
* ASR proportional gain
can be switched using
multifunction nput
—bn-_07— i Positive torque Scts thc motoring and regenerative torque limits.
Iimit (TLF)
TORQUE
- TLF
bn-08 lNegatl';/{ lt{orque ILF or TLG "
it (TLR) lowest setting has priority
bn-09 Regenerative
torque limilt (TLG) (REV Direction, regenerative)| (FWD Direction, motoring) SPEED
(REV Durection, motoring) 0|(FWD Direction, regenerative)
{
" T [TLR or TLG ]
lowest sctting has priori
TLR 2 has priority
bn-10 Rated speed * Fine adjustment of the motor r/mmn at 100% speed | Used for fine adjustment
adjustment reference of the speed of the
(SADIJ) NREF (Un-22) motor

0
OVERSPEED (%) SADJ =13
DETECTION 130f == ===x ==
100 —-——-,' -
*MOTOR
SPEED
50

SPEED
REFERENCE
0 100 (NREF)

109 (%)

* Ficld weakemng charactenistics when motor speed 1s base
speed (dn-01) or more (When the Ist digit of Sn-09 set
value 1s *“1”’, field weakening characteristics start at 90%
of basc speed )

The motor rotation speed
18 indicated as a percen-
tage of the maximum
r/min (dn-02)
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A5.3 APPLICATION CONSTANTS (bn- " ') (Cont’d)

Application Constants (2 of 3)

Constant No Name Function Remarks
bn-12 Emergency stop time | Alternative stop time when selected for protective func-
tions 1n Sn-10 to Sn-14
bn-13 Monitor number Sets the display of the digital operator when power 1s | The speed reference and
on power supply supplied speed feedback unit can
be customized by using
Set Typical Cn-12
Value Display Unut Display
1 Speed reference % niIOC 0
2 Speed feedback % i0C 0
3 Output current A 3 2R
bn-14 PG division rate Divides the pulse from the PG and cutputs the result as | ® The division function 1s
the pulse monitor  (Sets the division rate) for the pulse monitor,
and has no effect on
mverter control
n 1 1 ® Only effective for the
Division rate= [Settmg range 1— to 3—2J PG-B option card
Data { ;{0
[ m 1 to32
n 0,1
bn-15 Speed zero Speed reference bias component 1s set Thus setting has no effect
adjustment on speed references from
the digital operator
SPEED +
REFERENCE — 7 SREF
(=30 [0 $50%)
bn-16 ) Voltage adjustment Motor cxcitation can be adjusted Normally, adjustment 1s not
necessary
bn-17 Multi-function The output of multi-function analog monitor 1 (control cir- | Initial value
Monitor Qutput 1 cuit termunals 21, 22) 1s selected and the output gain | Speed feedback
Selection 1s set (gain = 1.000)
bn-18 Multi-function Selection tem*. Un-02 to 05,

Monttor Qutput 1
Gain

Un-21 to 44
Monitor vanable output
level x bn-18

Output level

* Design reviston “C” and before

Un-03 to 05, Un-21 to 44
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Application Constants (3 of 3)

Costant No Name Function Remarks
bn-19 S-curve time 1 Motor accel/decel pattern corners can be rounded by | Related constant Cn-26,
using S-curve Cn-58,
Cn-59
T R |
WITHOUT ¢ — S
S-CURVE -~ /
>
y S~ WITH
SPEED e S-CURVE
REFERENCE
Ts T-1s Ts
T+Ts
(Accel/decel tume with S-curve 1s T+Ts)
bn-20 Current reference The magnitude of the current reference 1s obtamed by dn-07
gamn (Used in (exitation current reference) X bn-20 (current reference
V/f test mode 2) gain) when V/f test mode 2 is selected
¢ The following table outlines reference mput points m V/f
test mode (On-01= x 100) and set values of Sn-04 and
-08.
* In V/ftest mode 2, only the curient reference m the fol-
lowing table is changed to (dn-07) x (bn-20).
Frequency Current
Sn-04 | Sn-08 Reference Reference Remarks
Inverter Al | Inverter Al
XXX0] XxXx 1 | (man speed) | (auxiiary)
10V/100% | 5V/100%
Al-14B Al 14B When Al-14B
XXX0| xxx0 (chl) (ch2) 1§ connected
When DI-16H
XXX0 | xxx0 | DI-16H An-02 1s connected
XXX 1| xxXx | An-01 An-02
AO option The output of analog monitor option cards AO-08 and | Imtial value
AO-12 1s selected and the output gain 1s set CH1 (Speed reference
bn-22 CH1 output selection awmn=1.000
Selection item*. Un-02 to 05,
bn-23 CHI1 output gain Un-21 to 44 CH2 (Speed feedback
Output level. Momtor variable output amn=1 000
bn-24 CH2 output selection level xbn-23 or bn-25
bn-25 CH2 output gain
bn-26 Multi-function The output of multi-function analog monitor 2 (control cir- | Initial value
monitor 2 output cutt ternunals 23, 24) 1s selected and output gain 1s | Inverter output current
selection set (gain =1.000)
bn-27 Multi-function { Selection item* Un-02 to 05,
monitor 2 output Un-21 to 44

gain

Output level: Monttor variable output

level x bn-27

* Design revision “C” and before  Un-03 to 05, Un-21 to 44



A5.4 CONTROL CONSTANTS (Cn -

e Name “Umi | SewmgRange | Ll | Uoer S
Cn-01 Zero-speed Level 001% 000 to 20 00 200
Cn-02 Speed Agree Detection Level 001% 0 00 to 100 00 100 0
Cn-03 - Speed Agree Detection Bandwidth 001% 0 00 to 100 00 200
Cn-04 Excess Speed Deviation Level (Speed Control) 001% 0 00 to 130 00 10 00
Cn-05 Speed Reference Input Limiut 001% 20 00 to 109 22 109 00
Cn-06 Minimum Speed Reference 001% 0 00 to 20 00 200
Cn-07 ASR Output Lag Filter Time 1ms 0 to 500 l(: ((\3;(;6 P)G)
Cn-08 Initial Excitation Timer (1st Motor) 01s 00to 100 dnolOZ ((legg()})
Cn-09 PG Constant (1st Motor) 1P/R 0 to 6000 600
Cn-10 Speed Limit Bias (Torque Control Model) 001% 0 00 to 109 22 *2
Cn-11 Torquc Compensation Value at Bus Fault 01% —2000to +2000 00
Cn-12 Operator Display Mode 1 0 to 39155 0
Cn-13 Motor Cable Resistance (1st Motor) 01% 00to50 00
Cn-14 Motor OL1 Detection Start Current 1% 50 to 200 110
Cn-15 Motor OL1 Operation Time Is 1to 120 60
Cn-16 Overspeed Detection Level 1% 50 to 130 120
Cn-17 PUV Detection Level* 1v 31 to 210 200V class) 210

262 to 420 (400V class) 420
Cn-18 PG Line Break Detection Time (at Speed Control) 0.01s 0.00 to 2.00 100
Cn-19 Momentary Power Loss Ride Through Time 0 0ls 000t 200 *4
Cn-20 Number of Fault Reset Attempts 1 Oto 10 0
Cn-21 Stop Timer 0.1s 0.0 to 10.0 1.0
Cn-22 ASR Proportional Gamn 2 0.1 + 0 to 300 ?’8; (W(VIVOI;’GG;
Cn-23 ASR Proportional Gain Changeover Speed 001% 0 00 to 100.00 0
Cn-24 Zero-servo Gain (only with PG) 1 0 to 100 5
Cn-25 Zero-servo Bandwidth (only with PG) 1 pulse 0 to 16383 10
Cn-26 S-curve Time 2 01s* 00to 100 00
Cn-27 Torque Reference Lag Filter Time Ims 0 to 10000 0
Cn-28 Motor Temperature Detection Level 1°C 0 to 200 80
Cn-29 Motor Temperature Transmission Selection I Oto 14 0
Cn-30 AI-14B CHI1 Input Gain 0.1% —999.9 to 1000 0 1000

*1 Contact your YASKAWA representative since PUV detection level is imited by main circut.
*2 « Design revision “E” and after and multi system - 20.00
* Design revision “C” and before and single system * 0.00

*3 Setting unit can be changed using 1st-digit of Sn-42.

*4 The initial value differs according to the kVA selection (Sn-01 set value).
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e Name U | SewmgRange | i [T
Cn-31 Al-14B CH2 Input Gain 01% —999.9 to 1000 0 100 0
Cn-32 AI-14B CH3 Input Gamn 01% ~999.9 to 1000 0 100 0
Cn-33 Torque Detection Level 1 001% 0 00 to 300 00 100 00
Cn-34 Torque Detection Level 2 001% 0 00 to 300 00 100 00
Cn-36 Number of Fault Reset Attempts for ES (only W/O PG) 1 0to 10 5
Cn-37 Torque Compensation Integral Time at Start Ims 0 to 5000 0
Cn41 Operation Reference min. ON Time (FWD) 001s 0.00 to 10.00 0.00
Cn-42 Operation Reference min ON Time (REV) 001s 0.00 to 10.00 0.00
Cn-43 Minimum Speed Timer 0 01s 000 to 10 00 000
Cn-44 Minimum Speed Level 001% 0 00 to 20.00 0.00
Cn-46 Drooping Compensation Gain 0.1% 00t 150 0.0
Cn-47 Drooping Compensation Lag Filter Time 1ms 0 to 2000 20
Cn-48 Torque Detection Timer 1 Ims 0 to 2000 0

_én-49 Torque Detection Timer 2 Ims 0 to 2000 0
Cr52 | (Eitcuve whon Sn9=1x x ) 1z zonz LR
Cn-53 Master Reference Input Gain 01% —999 9 to 1000.0 100.0
Cn-54 Mult-function Analog Input Gain 01% -999 9 to 1000.0 100.0
Cn-56 Torque Compensation Lag Filter Time 1ms 0 to 10000 0
Cn-58 S-curve Time 3 0ls* 00t 100 0.0
Cn-59 S-curve Time 4 0ls* 00to 100 0.0

*1 Contact your YASKAWA representative since PUV detection level 1s hmited by main circuit
*2 « Design revision “E” and after and mulu system 20 00
* Design revision “C” and before and single system . 0 00

*3 Setting unit can be changed using 1st-digit of Sn-42.

*4 The nitial value differs according to the kVA selection (Sn-01 set value).
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A5.4 CONTROL CONSTANTS (Cn -

) (Cont'd)

Control Constants (1 of 7)

Constant No

Name

Function

Remarks

Cn-01 Zcro-speed level Sets the zero-speed detection level (Initial value 2%) | © The stop process dur-
ing zero-speed detec-
MOTOR SPEED
MOTOR SPEED (ABSOLUTE VALUE) tion follows the setting
of Sn-07.
¢ Function selection for
ZERO SPEED -
R LEVEL multi-function output
H (cn 01) terminal
! See Sn-20 to Sn-24.
spEED |__-cLoseo- ¢ The stop timer Cn-21
ZERO - -
(MULTI-FUNCTION —oeen | Activates at zero speed
SETTING 1) level detection.
Cn-02 Speed agree detection | Speed agree * Function selection for
level *“Closed’” when the speed reference and motor speed multil-function output
come within the following detection range terminal
Cn-03 Speed agree detection - - N See Sn-20 to Sn-24
SPEED DETECTION
bandwidth REFERENCE - ~—} —wiDTH
(SFS INPUT) (Cn 03)
_/
MOTOR SPEED i
“CLOSED"
SPEED AGREE . -
{MULTI-FUNCTION —2CEN"_J
SETTING 2)
Optional specd agree Function selection for
““Closed™ when the speed reference and the motor spced | multi-function output
are within the following detection range terminal
See Sn-20 to Sn-24
DETECTION DETECTION
LEVEL - WIDTH
(Cn 02) | 1 (Cn-03)
t I
MOTOR R bl
SPEED : ! ! . !
I
“CLOSED" i L 1 -WHEN SPEED DOES
grmoNa. [T ] oegw |t NOTACREE
GREE H HE
ULTIFUNCTION ¢ | L)
ET VALUE =3) i : [
. .
SPEED o -
DETECTION t CLOISED ' : "CLOSED
(MULTI-FUNCTION | | OPEN" ' ,
SET VALUE =4) : 1
1___"CLOSED" !
SPEED “OPEN"
DETECTION 2 M
(MULTI-FUNCTION
SET VALUE =5)
Cn-04 Excess speed Outputs when the motor speed falls outside of the fol- | ® The stopping method

deviation level

lowing detection range
Not detected during accel/decel and during torque control

SPEED REFERENCE _'- DETECTION
WIDTH
MOTOR SPEED 1 (Cnod)

0
EXCESS SPEED  “g~» I I
DEVIATION

(ALARM SIGNAL)

follows the setting of
Sn-10.

¢ Ineffective at torque
control

® Ineffective at 0 00
setting
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Control Constants (2 of 7)

Constant No

Name

Function

Remarks

Cn-05 Speed reference input | Maximum nput limit level of the speed reference 1s set
Timat
Cn-06 Minimum speed Sets the speed reference level below which the control | Related constant
reference method 1 Sn-06 becomes effective Sn-06
Spced reference > Cn-06 Normal control
Speed reference = Cn-06 Sn-06 3rd
) and 4th digits
Cn-07 ASR output Lag Sets the first-order lag filter time constant of the secon- | Prevents nstability or
Filter Time dary current command (ASR output) hunting caused by rapid
Constant 1 change of the torque
T3ST. T.  ASR delay time (Cn-07) reference
Cn-08 Imitial excitation Before starting operation, sets the time for the 1nitial ex- | ®The tumer 1s separate
timer citation to build the magnetic flux Rated flux occurs from wmitial excitation
within approx two or three times the motor secondary function using multi-
circuit time constant (dn-12)  No mitial excitation 1s per- function mput
formed when the 1nitiation speed 1s 2% or more (Set value* 70)
Cn-09 PG constant Sets the pulses per revolution (ppr) of the PG used
én-lO_ Spced Imit bias Sets the bias against the speed hmit input during torque | Ineffective at speed
control mode 1 control
Cn-12 Operator display Speed reference and speed feedback display of the digi- | (Example)
mode tal operator 1s selected When Cn-12=12345;
‘234 5”’ 1s displayed at
Sct Value Display Mode 100% speed reference
00000 % display
00001 r/min display
Valuc displayed at 100% specd 1s set (digits
00040 1 to4) The numter of digits to the night
to of the decimal point 1s set using the Sth digit
39155 Except for 9156 to 9999, 10000,
20000, 30000
Cn-13 Motor cable Motor cable resistance value between inverter and | Set when high-accuracy

resistance

motor 1s set iIn % 1mpedance

Cn-13=V 3 xRESISTANCE VALUE x dn-05 x 100
dn-04

torque control card 1s

used
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A5.4 CONTROL CONSTANTS (Cn-

) (Cont'd)

Control Constants (3 of 7)

Constant No

Name

Function

Remarks

Cn-14 Motor OL start e Sets the motor OL protection curve The motor OL operation
current (%) (OLI) ¢ OLI  Sets the motor OL start point (% of the motor | stop method 1s sct by
rated current (Iw)) Sn-14
Cn-15 Operation time (s) ® The motor OL time (T) versus the output current I (%
at OLI +40% Im of the motor rated current) 1s shown 1n the following
(OLT) expression
40 (%)
T (s) = x OLT (s)
I (%) — OLI (%)
.’
Th--mmm-—-- 1:——— 1(%) T (s)
P
i '
] ]
OPERATION OLTf-----===-- et Ot
TIME (s) (Cn15) A
b
B
0 o : fl (% AGAINST )
(Cn-14) OL! + 40 %% 1w
Cn-16 Overspeed level Sets thec motor overspeed level The overspeed detection
(OSP) Fault signal 1s output when motor speed absolute stop method 1s set by
value exceeds the overspeed level Sn-10
OVERSPEED LEVEL /_\
(Cn-16) g
I
MOTOR SPEED :
(ABSOLUTE VALUE) | o
OVERSPEED o
(FAULT SIGNAL)
Cn-17 PUV detection level | ® Main circuit undervoltage (PUV) detection level is set | @ Since there may be a
* Applicable for applications where momentary power Iimitation of main cir-
supply voltage variation exceeds 20% cuit, contact your
* Effective when Sn-11 4th digit=1 YASKAWA represen-
tative before changing
this constant
® Related constant
Sn-11
Cn-18 PG line break If the following conditions are met for a period exceed- | The speed indicates ratio
detection time ing the Cn-18 set value, the PG line break fault will be | against the max speed
activated (dn-02)
® Speed reference > 1%
® Specd feedback = 0
Cn-19 Momentary power Sets the maximum momentary powetr loss time in which

loss nide through
time

automatic recovery operation 1s enabled
1 sec 200V class CIMR-22P2 (3kVA) or less,
400V class CIMR-42P2 (3kVA) or less
2 sec  All others
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Control Constants (4 of 7)

Constant No Name Function Remarks
Cn-20 Number of fault When a fault occurs, an automatic fault reset 1s attempt-
reset attempts ed once a sccond for the number of reset attempts set
(However, UV3 or CPFXX cannot be retried )
Cn-21 Stop timer Stop assurance time 1s activated when speed feedback falls | ® Effective at decelera-
below zero speed level (Cn-01) during stop  Inverter con- tion to stop
tinues speed control even at zero speed for the length of | @ In vector control
the stop timer without PG, imtial
excitation is for the
length of the stop
RUN l timer
COMMAND “STOP”
STOP TIMER(Cn-21)
e
MOTOR 7RO SPEED LEVEL ™\ !
SPEED  (cn-01) : H
! |
CONTROL ‘
OPERATION SPEED CONTROL COASTING
Cn-22 ASR porportional ASR (speed controller) proportional gain can be changed | Proportional gam 1s not
gamn 2 using motor speed (Cn-23 set value) changed 1n the following
[Proportional gain 1s changed to linearity by bn-06 (dn-47 | cases
Cn-23 ASR proportional for 2nd motor) ] ® Cn-23=0
gain changeover ® When 77 1s selected 1n
speed Sn-15 to Sn-18
Cn-22
ASR bn-05 {dn-46 for 2nd motor)
PROPORTIONAL[---~------ —
GAIN
o MOTOR SPEED
Cn-24 Zero-servo gain Zero-servo function can be selected by using the multi- | ® For multi-function
function nput zero-servo selection mput terminal func-
Cn-25 Zero-scrvo The motor position 1s memorized when motor speed feed- tions, refer to Sn-15 to
bandwidth back 1s less than the zero-speed level (Cn-01) and zero- Sn-18

servo selection 1s ““CLOSED *’

ZERO-SERVO “CLOSED"

SELECTION

LTHFUNCTION NI
SET VALUE=72

"OPEN"

ZERO SPEED LEVEL

MOTOR SPEED (Cn-Ol) —_—— -
[}
7
OPERATION  SPEED CONTROL ) ZERO-SERVO
1
COMPLETED 1
POSITION  WDTH ) ig'l
DEVIATION _ (Cn-25) —*— :
RO-SERVO ’ “CLOSED"
ZE " " " |
COMPLETED WIDTH OPEN

ULTHFUNCTION ]
OUTPUT SET VALUE=33

¢ For multi-function
output termnal func-
tions, refer to Sn-20 to
Sn-24

(Cn-24)
+ SPEED
0—= k[~ REFER-
ENCE
S MOTOR
MOTOR SPEED
POSITION
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A5.4 CONTROL CONSTANTS (Cn-

) (Cont’d)
Control Constants (5 of 7)

Constant No Name Function Remarks
Cn-26 S-curve time 2 Motor accel/dccel pattern corners can be rounded by us- | ® S-Curve selection
Ing S-curve comumand 1s not recog-
nized when 1nverter 1s
® S-curve time 2 1s selected by multi-function input S- 1n operation
curve time selection ® Only effective with
both S-curve times 3
and 4 set to 0
. i Related constant bn-19,
S-CURVE TIME CLOSED™ Cn-58,
SELECTION “OPEN" Cn-59
MULTIFUNCTION !
(INPUT N ) ;
SET VALUE=73 , S CURVE TIME 2
; (Cn-26)
S-CURVE TIME 1
SPEED (bn-19)
REFERENCE
Cn-27 Torque refercnce Sets the first-order lag filter time constant of the torque
lag filter time reference 1n torque control mode (with Al-14B)
constant
Cn-28 Motor temperature Output when the temperature 1n motor 1s above the value | ® For mult-function out-
detection level preset in Cn-28 put termuinal functions,
refer to Sn-20 to
Motor temperature detection “CLOSED" Sn-24
(Mului-function setting “OPEN' ® Only effective with
value=34) 3°C MOTOR thermistor option
DETECTION LEVEL
Cn 28
AlI-14B (option) Analog reference option card AI-14E mnput gain 1s sct | Related constant Sn-25
The valuc obtained by multiplying the input reference by
Cn-30 CHI nput gain the gam 1s the internal reference
X %/10V)
Cn-31 CH2 nput gain
Cn-32 CH3 1nput gain o
Cn-33 Torque detection Torque reference (TRO) output level 1s detected [tor- | For multi-function out-
level 1 que signal (multi-function output) is output when torque | put terminal functions,
reference absolute value exceeds the value set 1n Cn-33 | refer to Sn-20 to Sn-24
Cn-34 Torque detection or Cn-34 ]

level 2

DESIRED TORQUE
DETECTION LEVEL 2—— -~
(Cn-34)

DESIRED TORQUE
DETECTION LEVEL 1 —-
(Cn-33)

TORQUE
REFERENCE
(TRO, Un-26)

R U S,

"CLOSED"”
DESIRED TORQUE DETECTION 1

[MULTWNC“ON OUTPUT, }
SET VALUE =35

“OPEN"

| “CLOSED"

DESIRED TORQUE DETECTION 2
[mnmmmm ouTRuT)
SETVALUE=2% )

“OPEN"
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Control Constants (6 of 7)

Constant No

Name

Function

Remarks

Cn-36 Number of Fault The number of automatice fault reset attempts for a speed
Reset Attempts for estimation fault (ES) 1s set (Only W/O PG)
ES Independent from Cn-20 function
Cn-37 Torque Compensation| Torque compensation increase time (time to reach 300%)
Integral Time at start 15 set
Constant at The maximum value is set by multi-function analog in-
Start put (Sn-19=08)
Cn-41 Operation Reference | ® When RUN signal ON tume is shorter than taht of Cn41 | ® When RUN signal ON
Min ON Time or Cn-42, operation reference will stop after holding time is shorter than
(FWD) the time set to Cn-41 or Cn-42. (Regardless of RUN 0.2 s 1 control W/O
signal input status at stop.) PG, determine set
Cn-42 Operation Reference | ® At stop, after speed feedback is less than Cn-01 (zero value based on 0. 20.
Min ON Time speed level), next operation reference is not effective | ® If Cn41 and Cn-42
(REV) for 50ms. are set to 0, this func-
(When Cn-41 and Cn42 are 0, inverter does not tion 1s not effective.
operate.)
Example of Operation:
Forward, without PG, Cn-21 (stop timer)=0.00
RUN SIGNAL ON
OFF
| i
| _“CLOSED" '
OPERATION i '
A N cton]__! "OPEN"!
[:ulput 4 ) ;: ||
1 'y !
i 1 !
(K] [} 1
| i |
! tf=-=-==
Cn-43 M Speed Timer Motor coasts to a stop after the following conditions
are executed*
Cn-44 Min Speed Level After stop reference is input, and speed reference (soft
starter output) reaches mun. speed level, the motor runs
at min. speed level for the time set by the min speed
timer.
Cn-46 Drooping Constants to provide speed drooping characteristic
Compensation proportion to load torque
Gain ® Speed reduction amount at rated (100%) load at maxi-
mum speed (dn-02) 1s set to Cn-46.
Cn-47 Drooping ® When Cn-47 1s decreased, drooping response mcreases
Compensation Lag but the motor 1s more apt to hunt.
Filter Time
Constant
Cn-48 Torque Torque detcction signal timer 1s set
Detection Timer 1 ® When the toque reference = Cr-33 (Cn-34) for a time
= Cn-48 (Cn-49), the torque detection 1 (2) signal ac-
Cn-49 Torque tivates (closed)

Detection Timer 2
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A5.4 CONTROL CONSTANTS (Cn-. ")) (Cont'd)

Control Constants (7 of 7)

Constant No Name Function Remarks
Cn-52 Carrier Frequency e Carrier frequency when low-noise rode is selected can
Selection be set in units of 1kHz
® Factory setting 1s the upper limit value.
e Carrier frequency setting range differs depending on
mverter capacity (refer to Par. 4.5).
Cn-53 Inverter Main Speed | Inverter main speed reference input (termunals 13 - 17)
Reference Input gain can be changed.
Gain Setting 1s made for a reference percentage (%) at 10V
input.
Cn-54 Inverter Inverter main speed reference input {terminals 16 - 17)
Multi-function gain can be changed.
Input Gain Setting is made as a reference percentage (%) at 10V
nput.
Cn-56 Torque Sets the first-order lag filter time constant of the torque
Compensation compenstaion command (TCMP).
Lag Filter Time
Constant
Cn-58 S-curve time 3 e Motor accel/decel pattern corners can be rounded by | When both S-curve time
using S-curve (4 points set individually). 3 and 4 are 0, all Scurve
Cn-59 S-curve time 4 ® When S-curve time 3 or 4 1s not ), the following S- | times become S-curve
curve can be obtained. Changeover of S-curve (bn-19 | time 1 (bn-19)

~—=Cn-26) using multi-function mput is not effective

S-CURVE TIME 3
S-CURVE TIME 2 (Cn-58)
(Cn-26)

S-CURVE TIME 4
{Cn-59)

S-CURVE TIME 1
SPEED {bn-19)
REFERENCE -~ ~

Changeover of S-curve
time (bn-19 <+— Cn-26)
using multi-function 1s
effective.

Related constant bn-19,
Cn-26
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A5.5 MOTOR CONSTANTS (dn-: ".")

Do not change the setting except for auto-tuning since the motor constants are set properly at the factory prior to
shipment (Note 1)

N Narse “Uni | Setung Range Vi | Vaue
dn-01 | Base Speed 1r/min 100 to 12000*" 1750
dn-02 | Maximum Speed*' Ir/min 100 to 12000*" 1750
dn-03 | Motor Poles*' 1pole 2 to 48*¢ 4

50 to 240 (200V class) 170
dn-04 | No-load Voltage 1v

100 to 480 (400V class) 340
dn-05 | Secondary Current 001A %2
dn-06 | Shp Frequency 0 01Hz 0.00 to 10.00 1.00
dn-07 | Excitation Current 01% 100 to 200 0 300
dn-08 | Primary Resistance 01% 00t 150 20
dn-09 | Leakage Coefficient 001% 0 00 to 50.00 20 00
dn-10 | Motor Core Loss 01% 00to 150 2.0
dn-11 Motor Mechanical Loss 01% 00to 100 05
dn-12 | Secondary Circuit Time Constant Ims 0 to 10000% 100
dn-13 | Leak Saturated Coefficient 001 100 to 2 00 1.20
dn-14 | Rotor Thermal Gain 0.01 000 to 2 00 000
dn-15 | Rotor Thermal Time Constant 1min 0 to 180 30
dn-16 | Core Saturation Compensation Coefficient 1 001 0 00 to 1 00** 050
dn-17 | Core Saturation Compensation Cocfficient 2 001 0 00 to 1 00* 075
dn-18 | Motor Overheat Temperature 1°C 50 to 200*¢ 120
dn-21 Base Speed (2nd Motor) 1r/min 100 to 12000 1750
dn-22 | Maximum Speed (2nd Motor)*! Ir/min 100 to 12000 1750
dn-23 Motor Poles (2nd Motor)*! 1pole 2 to 48 4

50 to 240 (200V class) 170
dn-24 No-load Voltage (2nd Motor) 1v

100 to 480 (400V class) 340
dn-25 Secondary Current (2nd Motor) 0.01A %2 0
dn-26 | Shp Frequency (2nd Motor) 0.01Hz 0 00 to 10.00 1.00
dn-27 | Excitation Current (2nd Motor) 01% 10.0 to 200.0 30.0
dn-28 | Primary Resistance (2nd Motor) 0.1% 0.0 to 15.0 20
dn-29 | Leak Coefficient (2nd Motor) 0.01% 0.00 to 50 00 20 00
dn-30 | Motor Core Loss (2nd Motor) 0.1% 0.0to0 150 20
dn-31 Motor Mechanical Loss (2nd Motor) 01% 00 to 10.0 0.5
dn-32 | Secondary Circuit Time Constant (2nd Motor) 1ms 0 to 10000 100
dn-33 Leakage Coefficient (2nd Motor) 001 100 to 200 1.20
dn-34 | Rotor Thermal Gamn (2nd Motor) 001 0.00t0o 2 00 0.00
dn-35 Rotor Thermal Time Constant (2nd Motor) Imin 0 to 180 30
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Constant Setting . Initial User Set
No Name Unit Setting Range Value Value

dn-36 | Core Saturation Compensation Coefficient 1 (2nd Motor) 1 0.01 0 00 to 1 00** 050
dn-37 | Core Saturation Compensation Coefficient 2 (2nd Motor) 001 0 00 to 1.00*3 075
dn-38 | Motor Overheat Temperature (2nd Motor) 1°C 50 to 200*¢ 120
dn-39 | PG Constant (2nd Motor) 1P/R 0 to 6000*s 600
dn-40 | CEMF Compensation (2nd Motor) 0 001 0 000 to 1.300 1.000
dn-41 Feeder Resistance (2nd Motor) 01% 00t050 00
dn-42 | Imtial Excitation Timer (2nd Motor) 0.1s 00t0 100 dn-320V20 PG
dn-45 | APR Time Constant (2nd Motor) 1ms 0 to 10000 :;”gedse?):l alte

. 200 (W PG
dn-46 | ASR Proportional Gain (2nd Motor) 0.1 0 to 300 0 o (v% Pz})

1000 (W PG)
dn-47 ASR Integral Time (2nd Motor) 1ms 0 to 30000 500 (W/0 PG)
dn-51 | Motor Rated Output (Auto-tuning) 0.01kwW 0 01 to 400 00 (000.00)
n- P (0 O1HP) :
dn-52 | Base Speed (Auto-tuning) Ir/mm 100 to 12000 (0000)
dn-53 | Maximum speed (Auto-tuning) Ir/min 100 to 12000 (0000)
dn-54 | Motor Poles (Auto-tuning) 1pole 2 to 48 (00)
dn-55 | Motor Rated Voltage (Auto-tuning) v 50 to 600 (000)
dn-56 | Motor Rated Current (Auto-tuning) 0.1A 01 to 800.0 (0.0)
dn-57 | Insulation Class (Auto-tuning) 1 0 to 4*¢ )
dn-58 | Inverter Input Voltage (Auto-tuning) IAY 180 to 660 (000)
_ _ X dn — _
=] The setting range 1s . OHz £ dn—02(dn-22) X dn-03 (dn-32) < 45y,

120

*2 The setting range 1s 0 to 110% of inverter rated current.

*3 The setung range 1s , 0 00 < dn-16 (dn-36) £ dn-17 (dn-37) £1 00

*4 Motor overheat (OH1) temperature 1s set (only when thermuster 1s provided).
(A type : 100°C, E type : 120C, B type 130°C, F type : 155C, H type : 180°C)
Motor overload (OLI) activates at 90% of this set value of temperature.

*5 When the set value 1s 0, control without PG is enabled for the second motor.

*6 Set according to the motor msulation class :

Insulation class dn-57 Set Value
A (105C) 0
E (120C) 1
B (130C) 2
F (155C) 3
H (180TC) 4

*7 Design revision “C” and before 100 to 6000
*8 Design revision “C” and bofore . 2 to 32
*9 Design revision “C” and bofore - 0 to 2000

Notes .
I The imitial value differs according to the motor selection (set value of Sn-02)

The detaults shown above are set up when a nonstandard motor 1s used (Sn-02=FFF), and the motor must be

modified before starting operation If a nonstandard motor 1s to be used, specify motor constant before use

(for example, by auto turning)
No setting value 1s changed by constant imitiahization

Imitial value corresponding to the motor 1s mnput according to the iming of changing the Sn-02 setting value

(motor code)

2 dn-21 to -58 for only design revision “E™ and after
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A5.6 ORDER CONSTANTS (On-

)

Do not change the setting since the motor constants are set properly at the factory prior to shipment (Note)

Constant N Description Initial
No ame Digt Data Value
On-01 Control 000 | Normal operation 0000
Status 1 010 | Simulation mode
1
to | RUN mode 011 | Base test mode
3 100 | V/f test mode 1
101 | V/f test mode 2
0 | PG line break detected
4 PG line break detection —
1 No PG line break detected
On-02 Control 0 | With PG 0000
Status 2 1 Control mode (1st motor) " Without PG (W PG)
0 Control with thermuster
2 | Thermstor* 0001
1 Control without thermister (W/0 PG)
0 | Provided
3 Rotor thermal modcl -
) 1 Not provided
4 Shp frequency compensation 0 | Eifective
function (with PG and TRQ-A) 1 Ineffective
On-03 Control . Initial excitation 0 | Phase 1s fixed 0010
Status 3 phase (only with PG) 1 | Adjusted to the rotor position
0 | Piovided
2 | Magnetic field forcing - -
1 1 Not provided i N
3 Overvoltage suppression 0 | Not provided
function 1 Piovided
4 Current control A/D auto- | 0 | Provided _
matic offset adjustment 1 Not provided L
On-04 Control | Interlock (without PG) 0 Piovided 0000
. nterlock (withou
Status 4 1 Not provided
2 Field-weakening method 0 Weakening by 1 / VN (N specd)
(with PG) 1 | Weakening by 1/ N (N* speed)
3 Speed estimate fault 0 | Provided
detection (without PG) 1 Not provided
4 | Freld-weakening method 0 | Weakening by 1/ N (N speed)
1

(without PG)

Weakening by 1 / VN (N speed)

* For the 1st motor only, 1n control card ETC 67055-S0404 and after.
For the 2nd motor, see On-30 description.
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A5.6 ORDER CONSTANTS (On- i) (Cont'd)

Constant No Name Setung Unit Setting Range Imtial Value | Remarks
On-05 Inverter Low Frequency OL Gain 01 10050 *1
On-06 Inverter Low Frequency OL Frequency 001Hz 000t 500 *1 T
B On-07 Regenerative Torque Limit during Low Frequency 001% 0 00 to 300 00 50 00
On-08 Currenl—Amphﬁer Characteristics DEC code 000 to 254 020
On-09 ASR Output Lead Filter Time Constant Ims 0 to 500 0
- On-10 CEMF Compensation (1st Motor) 0 001 0000 to 1 300 1 000
On-11 A®R Time Constant (1st Motor) Ims 0 to 10000 *2 o
On-12 AFR Gain (without PG) 001 000t 200 060
On-13 AFR Time Constant (without PG) 1ms 50 to 2000 100
On-14 Magnetic Flux Feedback Gain (with TRQ-A) 0 001 0800 to 1 200 1 000
On-15 Current Fcedback Gain (with TRQ-A) 0 001 0 800 to 1 200 1 000
On-16 Softwarc No — 0 10 9999 *3
On-17 A/D Converter U-phase Gain 0 0001 0 9000 to 1 1000 Foctroy Setting
On-18 A/D Converter U-phase Offsct 1 —-819 to +819 Foctroy Setting
On-19 A/D Converter W-phase Gain 0 0001 0 9000 to 1 1000 Foctroy Setting
On-20 A/D Converter W-phase Offset 1 —819 to +819 Foctroy Setting
_ On-21 ) ON-DELAY Compensation Gain 001 o 000to2 60— o 100
On-22 Multi-function Momitor Qutput 1 D/A Adjustment Offset 0 001V —5 000 to 5 000 Foctroy Setting
o On-26 ACR Propomo’mil Gain (enabled when On-08=254) 001 000to 500 220
On-27 ACR Integral Time (enabled when On-08=254) 0 1ms 00to 500 10
*1 : kVA selection (Sn-01) dependent.
*2 Determined by dn-12 set value.
*3 : Dusplays the lower 4 digits of the EPROM number
Current Amplifier Characteristics Selection
Set Value
ON-08 0 1 2 3 4 5
(Current Amlpshtﬁgl%ll;le Constant) 10 ms ISms | 20ms | 25ms 30ms -
(Curremz‘fm';;ﬁ!;r Gamy | 075 | 150 | 220 | 275 | 320 | 37
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Constant Name Description Inmtial Remarks
No Digit Data Value
On-30 | Control ) 0 — 0000
Status 5 1| Not used N _
0 PG-B1
PG-B card selection (73600-A 0023 and after)/10 MHz
2 (Clock selection) q PG-B
(73600-A 0002 and before)/5 MHz
3 Thermister * 0 | See table ““Thermister selection”’
(2nd motor) 1 | below.
0 —
4 | Not used 1 —
* Effective for control card ETC67055 -S0404 and after
Thermistor selection
Thermistor Constant Setting
1st Motor 2nd Motor On-02 On-30
Provided Provided X X0X X0X X
Provided Not Provided X X0X X1X X
Not Provided Provided X X1X X0X X
Not Provided | Not Provided X X1X X1X X
Constant No Name Sctting Unit Setting Range Imtial Value Remarks
On-34 Main Speed Input A/D Gain 0 0001 0 9000 to 1 1000 Factory setting
On-35 Main Speed Input A/D Offset 1 (DEC) —-819 to 819 Factory scttimg
On-36 Multi-function Analog Input A/D Gain 0.0001 0 9000 to 1 1000 Factory setting
On-37 Multi-function Analog Input A/D Offset 1 (DEC) —819 to 819 Factory setting
On-38 Multi-function Monitor Output 1 D/A Gain 0 0001 0 8000 to 1 2000 Factory settg
On-39 Multi-function Monitor Output 2 D/A Offset 0001V —5 000 to 5 000 Factory setting
On-40 Multi-function Monitor Output 2 D/A Gain 0 0001 0.8000 to 1.2000 Factory setting
On-42 U-phase Voltage Reference Offset 001% —10.00 to 10 00 Factory setting
On-44 V-phase Voltage Reference Offset 0.01% —10 00 to 10 00 Factory setting
On-46 W-phase Voltage Reference Offset 001% —10 00 to 10 00 Factory sefting
On-47 Elapsed Time in Operation 1Hour 0 to 65535 Factory setting
On-58 2nd Motor Code Selection 4-digit HEX 0 to FFFF FFFF
On-59 Password Setting 4-digit HEX 0 to FFFF FFFF
On-60 Password 4-digat HEX 0 to FFFF 0001
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A5.6 ORDER CONSTANTS (On-

Parallel inverter is provided with the following constants.

. ) (Cont’d)

D on
Constant Name escriptu Initial Remarks
No Digit Data Value
On-32 | Control 0000
Status 7 1 LOH detection 0 Disabled
- 1 Enabled
2 | Not used 0 —
1 —_—
3 | Not used 0 —
1 —
4 | Not used 0 -
1 —
Constant No Name Setting Unit Sctting Range Initial Value Remarks
On-66 Unbarance Current Control Gain 001 000 to 2 50 050
On-67 Unbarance Current Control Time Constant 0 Ims 0 50 to 25 Oms 2 Oms
On-68 Unbarance Current Control Limater 01% 00t0250% 50%
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A5.7 MONITOR VARIABLES (Un- | )

Co;}.:)lant Name umit Analog M(;’:tl:,?l: }glgl-(is;, AO-12)
Un-01 Not used — 0
- Un-02 Inverter Output Current (Inverter Rated Current Base) A SV/inverter rated current
—Un——()3 Inverter Output Current (Motor Rated Current Base) A 10V/motor rated current (Sn-01) *2
_—_Un_-O4 Voltage Reference \% 10V/no-load voltage (dn-04)
. Un-05 DC Voltage v 10V/400V (200V class), 10V/800V (400V class)
D:—O? Input Terminal Status — 0
o _UIOS Qutput Terminal Status — 0
__ Un-09 LED Check - 0
Un-10 Control Board Software No — 0
Un-11 Option Board Software No — 0
N Un-12 DI-16H (Option) Input Terminal Status (Lower 8-bit) — 0
 Un13 DI-16H (Option) Input Terminal Stauts (Upper 8-bit) — 0
_Un-l4 DO-08 (Option) Output Terminal Status — 0
i Un-15 Master Controller Command 1 — 0
" Un-16 | Master Controller Command 2 — 0
N l—J:H Internal Control Status 1 - 0
__ Un-18 Internal Control Status 2 — 0
Un-21 Speed Refercnce (Soft-start Input) % 10V/100%
"~ Un22 | Speed Reference (Soft-start Output) % 10V/100%
© Un23 Speed Feedback % 10V/100%
Un-24 N External Torque Reference (at Torque Control) % 10V/100%
Un-25 Torque Compensation % 10V/100%
Un-26 Torque Reference % 10V/100%
Un-27 Torque Feedback (only with TRQ-A card) % 10V/100%
~ Un28 | Speed Controller (ASR) Input (Speed Deviation) % 10V/100%
_Un-2_9 - Specd Controller (ASR) Output (After Lag Filter) % 10V/100%
__Un-30 Shp Frequency Reference % 10V/100%
___Un31 Primary Frequency Reference % 10V/100%
Un-32 Motor Temperature °C 10V/200°C
Un-33 Zero-servo Moving Pulse (4-multiplier) Pulse 10/32767
Un-34 Control circuit Terminal @ - @ or @ - @ Input Voltage A 10vV/10V
Un-35 Control Circuit Terminal (8 - () Input Voltage \' 10V/10V
Un-36 AI-14B (Option) CH1 Input Voltage \% 10V/10V
Un-37 AI-14B (Option) CH2 Input Voltage A% 10V/10V
Un-38 AI-14B (Option) CH3 Input Voltage \% 10v/10V
_Un41 | ACR (q-Axis) Integral Value % 10V/10%
Un-42 Muagnetic Flux Feedback (Amplitude) % 10V/100%
Un43 | A®R Output (only with TRQ-A card) % 10V/100%
 Un-44 Motor Output (kW) % 10V/motor rated output
© Un49 Accumulated Operation Time hr 0

*| Max analog monitor output : Approx. 11V
Output level can be adjusted with bn-18, bn-23, bn-25.
*2 Motor rated current = (dn — 05) /1 + (dn — 07/100)2
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A5.7 MONITOR VARIABLES (Un- =

’)(Cont'd)

Monitor Vaniables (1 of 4)

Constant No Name Unit Description
Un-02 Inverter Output A Displays the mverter output current 1n actual value.
Un-03 Current Display example: 2 SA (12.5A)
Un-04 Voltage Reference v Displays the inverter output voltage (reference) in actual value
Display example 2280. (200V)
Un-05 Direct Current v Displays the direct current voltage (between P-N)
Voltage Display example £~ 73 (PN 270V)
Un-07 Input Terminal Displays the status of the sequence nput terminals (1 to 8)
Status Lights when ‘“‘closed’’, extinguished when ‘‘open’’
~ladtileder
o1 i|aifai
- 1—Termmals 1-11 “‘open”’
Terminals 2-11 *“closed”’
Terminals 3-11 “‘open’’
Terminals 4-11 *“closed”’
Termnals 5-11 ““open’’
Terminals 6-11 ““open’’
Terminals 7-11 *“closed”’
Terminals 8-11 ““closed’’
Un-08 Output Terminal Displays the status of the sequence output terminals
Status Lights when *‘closed’’, extinguished when “‘open’’
ol i
t‘ Termnals 9-10 “‘open’’
Terminals 25-27 “‘closed’’
Termnals 26-27 “‘open’’
Terminals 28-27 “‘closed’’
Terminals 29-27 “‘open’’
Un-09 LED Check _ All LEDs on the operator light when Un-09 1s selected
Display example 88 88 8 (All segments light )
Un-10 Control Board _ Displays the software version No of the control board EPROM (Lower 4 digits)
Software No. Display example {234 (NSW 671234)
Un-11 Optional Board Displays the software version No of the optional board EPROM
Software No. — (Lower 4 digits)
Display example: &34 (NST 671234)
Un-12 Input Terminal Status of the mnput pin of the lower eight bits of digital reference card

Status of DI-16H
(Option)
(Lower 8-bit)

DI-16H (option) 1s displayed.
Lights when ““closed’’ (data. ‘‘1°*), and goes out when ‘‘open’’ (data 0’")

« nNe ne (a1t

¢ 1\a i)l

YN t
Terminals CC () - (® “‘open
Terminals CC @ - (9 *‘closed”
Terminals CC (3@ - (9 *‘open”’
Terminals CC @ - (9 *‘closed”’
Termmals CC (® - (9 ““open”’
Terminals CC 6 - (19 “‘closed”’
Terminals CC @ “‘open”’
Terminals CC ““closed”’
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Monitor Variables (2 of 4)

Constant No Name Uint Description

Un-13 Input Terminal Status of the input pin of the upper eight bits of digital reference card DI-16H
Status of DI-16H (option) 1s displayed.

(Option) Laghts when “‘closed’” (data “‘1°’), and goes out when “‘open’’ (data: 0°*)
(Upper 10-brt)

[}
(]

Terminals CC @) -
Termmnals CC
Termmals CC @
Terminals CC (1 -
Termmals CC @ -

@

@® -

-
~-

[}
[

-
-

[N
e

)

=

Tcmunals CC

.@66666666
g
. &

Termnals CC (9 . @9 ““closed™

Un-14 Output Termuinal Displays the status of the output pin of the digital output card DO-08
Status (DO-08) (option)

(Option) Lights when ““closed™ (data “‘1’*), and goes out when “‘open” (data *‘0’")
(Lower 8-bit)

[
f1

LYY
-
LY
—
LY'S
——

Terminals TD-5-TD11 “‘open”’
Termmals TD-6-TD11 ““closed’’
Terminals TD-7-TD11 ‘‘open’’
Termmals TD-8-TD11 “‘closed’’
Terminals TD-9-TD11 *‘open’’
Terminals TD-10-TD11 “‘closed’’
Terminals TD-1-TD2 ‘‘open’’
Terminals TD-3-TD4 ““closed’’

E

Un-15 Host Reference 1 Displays the reference
from the host. Data. ‘1’ : ON

Data ‘0" : OFF

-

“a
-

—
~

4
o4

Operation reference ‘‘0”°
Reverse reference ‘0’

Base block reference ‘1’
Trace stop reference “‘1”’
External fault ‘0’

Fault reset ‘0’

Accel/decel time selection ‘1’
Accel/decel stop ‘1

=

Un-16 Host Reference 2 Displays the reference
from the host. Data. ‘1’ : ON

Data “‘0”’ : OFF

[
11

i

-

“a
-

“a
e S
——

Imitzal excitation 1’
Integral reset ‘1’

Integral hold “0”’

Soft starter cancel ‘‘0*’
Multi-function output 1 *“1”’
Multi-function output 2 ““1”
——— Multi-function ouptut 3 *“0”’
Mulu-function output 4 “0*

W
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A5.7 MONITOR VARIABLES (Un- ") (Contd)

Monitor Variables (3 of 4)

Constant No

Name

Uint

Description

Un-17

Internal Control
Status 1

Displays the internal

control status

Lirqgure
LIy elie

-a

N

Data
Data

Running
Zero-speed “‘0”’
Reverse operation
Reset signal input ‘0"’
Speed agree ““1°°

“1””  ON (“closed’)
“0” OFF (“‘open”)

“ln

— Ready for mnverter operation *‘0"

Minor fault <0’

Major fault 0"

Un-18

Internal Control
Status 2

Dislays the internal
control status

g aei
¢ i1 elr e

=

Data
Data

“1” ON (“C]OSCd")
“0” OFF (L ‘Opcn”)

Not used ‘0"’
Recovery from power loss ‘0"’

Remote operation mode “‘1°’

Not used ‘0’

Multi-function nput 1 *“1”
— Multi-function 1nput 2 “0”
Multi-function mput 3 ‘0’

Multi-function nput 4

1

Un-21

Speed Reference
(SFS Input)

%

Displays the speed reference of the soft start input
% of the motor maximum speed (dn-02)

Display example

[T T s B o |
s o

(%)

Represented as a

Un-22

Speed Reference
(SFS OQutput)

Displays the speed reference of the soft start output
a % of the motor maximum speed (dn-02)

Display example

elinNel

o

%)

Represented as

Un-23

Speed Feedback

Dusplays the actual speed of the motor Represented as a % of the mo-
tor maximum speed (dn-02)

Display example

el
woes s

(%)

Un-24

External Torque
Reference

Displays the torque reference when under torque control

Represented as a % of the motor rated torque

Un-25

Torque
Compensation

Displays the torque compensation reference
Represented as a % of the motor rated torque.

Un-26

Torque Reference

Displays the torque reference. Displays the secondary current refer-
ence value multiplied the magnetic flux reference value, when under speed

control

Represented as a % of the motor rated torque

Un-27

Torque Feedback

%

Displays the motor torque calculated value Represented as a% of mo-
tor rated torque (with TRQ-A card)

Un-28

ASR Input
(Speed Deviation)

%

Displays deviation between the speed rcferenc;: (soft starter output) and

the specd feedback

Represented as a % of the motor maximum speed (dn-02)

Un-29

ASR Output
(After Filter)

%

Displays the output of the speed control umit (ASR) Thus 1s the motor
secondary current reference value

Represented as a % of the motor rated secondary current (dn-05)

Un-30

Slip Frequency
Reference

Displays the motor ship frequency reference

the motor rated slip frequency (dn-06)

Represented as a % of
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Monitor Vanables (4 of 4)

Constant No Name Unit Description

Un-31 Primary Frequency % Displays the inverter output frequency. Represented as a % of the
Reference motor rated synchronous frequency (dn-02 x dn-03/120)

Un-32 Motor Temperature °C Displays the motor stator temperature (Thermister detection)

Un-33 Zero-servo Moving Pulse Displays the number of pulses from the zero-servo start pomnt (Effective
Pulse (4-multiplier) when zero-servo function selected)

Un-34 Inverter A/D v Displays the mput voltage to the inverter main speed A/D.
Input Voltage (Termunal (3 or 14)

Un-35 Inverter A/D Aux v Displays the mput voltage to the inverter auxihary speed A/D
Input Voltage (Termunal 16)

Un-36 AI-14B CHI Input v Displays the analog reference card AI-14B CHI1 input voltage.
Voltage

Un-37 AlI-14B CH2 Input v Displays the analog reference card AI-14B CH2 input voltage.
Voltage

Un-38 AI-14B CH3 Input v Displays the analog reference card Al-14B CH3 input voltage
Voltage

Un-41 ACR (g-Axis) % For adjustment of On-10.
Integral Value

Un-42 Magnetic Flux % Displays the magnetic flux detected value in % (with TRQ-A card)
Feedback ’

Un-43 Magnetic Flux Drsplays the magnetic flux controller (ASR) output.
Controller %
Output

Un-44 Motor Output % Displays the motor rated output.

Un-49 Accumulated hr Displays the mverter accumulated operating time

Operating Time

Note See Appendix Par 2.1 “Functional Block Diagram” for where to monitor
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