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FRENIC

5000VG7S Series

INSTRUCTION MANUAL

High-Performance, Vector Control Inverter

200V Series
0.75kW/FRNO0.75VG7S-2
~90kW/FRN9OVG7S-2

CT Use (150%)

400V Series
3.7KW/FRN3.7VG7S-4
~400kW/FRN400VG7S-4

200V Series
1.5kW/FRNO0.75VG7S-2
~110kW/FRNOOVG7S-2

VT Use (110%)

400V Series
5.5kW/FRN3.7VG7S-4
~500kW/FRN400VG7S-4

200V Series
3.7kW/FRN3.7VG7S-2
~55kW/FRN55VGT7S-2

HT Use (200%/170%)

400V Series
3.7kW/FBN3.7VG7S-4
~55kW/FRN55VG7S-4

ACAUTION

B Read all operating instructions
before installing, connecting
(wiring), operating, servicing, or
inspecting the inverter.

M Ensure that this instruction manual
is made available to the final user
of the inverter.

M Store this manual in a safe,
convenient location.

B The product is subject to change
without prior notice.
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Instructions

Thank you for purchasing our FRENIC5000VG7S series inverter. This product is used to drive a 3-phase
induction motor at variable speed. As incorrect use of this product may result in personal injury and/or
property damage, read all operating instructions before using.

As this manual does not cover the use of function cords and option cards, etc., refer to FRENIC5000VG7S
Users Manual.

| Safety Instructions

Read this manual carefully before installing, connecting (wiring), operating, servicing, or inspecting the inverter.
Familiarize yourself with all safety features before using the inverter.
In this manual, safety messages are classified as follows:

Improper operation may result in serious personal injury or death.

Improper operation may result in slight to medium personal injury or
property damage.

Situations more serious than those covered by CAUTION will depend on prevailing circumstances.
Always follow instructions.

Instructions on use

e This inverter is designed to drive a 3-phase induction motor and is not suitable for a single-phase motor or
others, as fire may result.
e This inverter may not be used (as is) as a component of a life-support system or other medical device
directly affecting the personal welfare of the user.
e This inverter is manufactured under strict quality control standards. However, safety equipment must be
installed if the failure of this device may result in personal injury and/or property damage.
There is a risk of accident.

Instructions on installation

» Mount this inverter on an incombustible material such as metal.
There is a risk of fire.
Do not place combustible or flammable material near this inverter, as fire may result.
e The inverter housed in IP00 (18.5kW or over) should be installed in a place where no one can touch it
easily.
Electric shock or injury may result.
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« Do not hold or carry this inverter by the surface cover. Inverter may be dropped causing injury.

« Ensure that the inverter and heat sink surfaces are kept free from foreign matter (lint, paper dust, small
chips of wood or metal chips), as fire or accident may result.

« Do not install or operate a damaged inverter or an inverter with missing parts, as injury may resulit.

» When changing installation bracket position, use the attached screws, as injury may result.

Instructions on wiring

« Confirm that the phases and rated voltage of this product match those of the AC power supply, as injury
may result. =

e Do not connect the AC power supply to the output terminals (U, V, and W), as injury may result. =

Do not connect a braking resistor directly to the DC terminals (P(+) and N(-)), as fire may result.

¢ When using DC power input, ensure that the fan power switching connector (CN RXTX) is correctly
engaged in the inverter as a trouble may occur.

« When using DC power input of 18.5kW or larger inverter, be sure to connect AC power to terminals RO
and TO for a power supply of fan as a trouble may occur.

e Ensure that the noise generated by the inverter, motor, or wiring does not adversely affect peripheral
sensors and equipment, as accident may resulit.
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Instructions on operation

Be sure to install the surface cover before turning on the power (closed). Do not remove the cover while
power to the inverter is turned on.
Electric shock may occur.
» Do not operate switches with wet hands, as electric shock may resulit.
e When the retry function is selected, the inverter may restart automatically after tripping. (Design the
machine to ensure personal safety in the event of restart)
Accident may result.
¢ When the torque limiting function is selected, operating conditions may differ from preset conditions
(acceleration/deceleration time or speed). In this case, personal safety must be assured.
Accident may resulit.
» As the STOP key is effective only when a function setting has been established, install an emergency
switch independently, and when an operation via the external signal terminal is selected, the STOP key
on the KEYPAD panel will be disabled. ' i
Accident may result.
¢ As operations start suddenly if alarm is reset with a running signal input, confirm that no running signal is
input before resetting alarm.
Accident may resuit.
e When an alarm is activated, the motor coasts. If the motor needs to be stopped in such a case, install a
brake to the machine with the motor.
Accident may result.
o [f AUTO RESTART is selected in the restart mode after momentary power failure (function code F14), the
inverter restarts automatically starting the motor rotation when the power is recovered.
Accident may result.
e When the tuning (function code HO1) is started, the motor, machine or equipment starts and stops
repeatedly. Ensure safety before performing tuning.
Accident may resulit.
o If the user set the function codes wrongly or without completely understanding this user's manual, the
motor may rotate with a torque or at a speed not permitted for the machine.
Accident or injury may resulit.
» Do not touch inverter terminals when energized even if inverter has stopped.
Electric shock may result.

= Do not start or stop the inverter using the main circuit power.
Failure may resulit.
e Do not touch the heat sink or braking resistor because they become very hot.
Burns may resulit.
¢ As the inverter can set high speed operation easily, carefully check the performance of motor or machine
before changing speed settings.
Injury may resuit.
¢ Do not use the inverter braking function for mechanical holding.
Injury may result.
e During pre-excitation, the speed adjuster does not function and the motor may be rotated by load
disturbance. When using pre-excitation, therefore, also use the mechanical brake.
Injury may result.
» If improper data is set at the function code related with speed adjuster as in the case of setting high gain
abruptly, the motor may hunt.
Injury may result.

0-3



Instructions on maintenance, inspection, and replacement

 Wait a minimum of five minutes (15kW or less) or ten minutes (18.5kW or more) after power has been
turned off (open) before starting inspection. (Also confirm that the charge lamp is off and that DC voltage
between terminals P(+) and N(-) does not exceed 25V.)

Electric shock may result.
e Only authorized personnel should perform maintenance, inspection, and replacement operations.

(Take off metal jewelry, such as watches and rings. Use insulated tools.)
Electric shock or injury may result.

Instructions on disposal

e Treat as industrial waste when disposing it.
Injury may result.

Other instructions

e Never modify the product.
Electric shock or injury may resulit.

General Instructions

Although figures in this manual may show the inverter with covers and safety screens removed for
explanation purposes, do not operate the device until all such covers and screens have been replaced.
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Warning Label Position

Inverter with a small capacity (15kW or lower)
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and operation.
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B RISK OF INJURY OR
ELECTRIC SHOCK

e Refer fo the instruction manual before inslallafion

‘B RISK OF ELECTRIC SHOCK

® Do not remove this cover while applying power
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@ More thon one live circuit.
_® Securely ground (earth) the inverfer.
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power.
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Waming Label Position for Inside the Inverter
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Compliance with UL/cUL Standards

1. Overview

The UL standard is an abbreviation for Underwriters Laboratories Inc. and is a safety standard for preventing
fires and other accidents, and protecting users, servicemen, and general people in the United States.

The cUL standard is a standard which the UL constituted to meet the CSA standard. Products approved by
the cUL standard are as valid as produces approved by the CSA standard.

2. Notes
See the following notes when you use your inverters as UL/cUL approved products.

CAUTION for UL/cUL requirements

+ Hazard of electrical shock. Disconnect incoming power before working on this control.

- Dangerous voltage exists until charge lights is off.

+ More than one live circuit.

+ Use 60/75°Cor 90°C copper wire only.

- AClass 2 circuit wired with class1 wire.

+ Field wiring connection must be made by a UL Listed and CSA Certified closed-loop terminal
connector sized for the wire gauge involved. connector must be fixed using the crimp tool
specified by the connector manufacturer.

- Connect the power supply to main power supply terminals via the Molded-case circuit
breaker(MCCB) or the earth leakage circuit breaker(ELCB) to apply the UL Listing Mark.

(See Instruction Manual basic connection diagram Fig.2-3-1).

+ In case of using auxiliary control-power input (R0,T0), connect it referring to Instruction Manual Basic
connection diagram Fig.2-3-1.

- Solid state motor overload protection is provided in each model.
See Users Manual : MHT263] for details.
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Tightening torque and wire range
1. 60°C/75°C copper wire

CT/HT Use
Inverter type Required torque [Ib-inch](N-m) Wire range [AWG] (mm?)
Voltage|  FRN[T Main Auxliary LI/R,L2/S, P(+),DB, | Auxiliary
ars ik i Giou c:;mxg: Control v Uvw | P1pPH) N)(-} c::\g:: Control
0.75 14 14 -
15 (2.1) 2.1) @1)
2.2 31.0 31.0 12 (3.3) ! : -
3.7 (3.5) (3.5) 8 (8.4) 10 (5.3) 10 @1)
5.5 6(13.3) 8 (8.4) (5.3) :
7.5 8X2 (8.4x2)| 6(133) |6(13.3)
11 6X2 (13.3X2)] 4(21.2) |4(21.2)
15 4X2 (21.2X2)| 3 (26.7) & 12 (3.3)
- 51.3 51.3 6X2 :
185 58) | (5.8 3X2 aaaxz) | %87 | 10
3 22 (26.7X2) 4X2 4x2 (5.3)
Bitasa 10.6 6.2 (21.2X2) | (21.2%2) 16 24
200V 30 119 (12) | ©.7) 2X2 1/0 3X2 8 (1.3) | (0.2)
(13.5) (33.6X2) | (53.5) [(26.7%2)| (8.4)
37 1X2 3/0 4/0
119 (42.4X2) (85) (107.2) 6
45 239 | (13.5) 2/0X2 410 1X2 (13.3)
(27) (67.4X2) (107.2) | (42.4X2)
55 3/0X2 1/0X2 2/0X2 4
(85X2) | (53.5%2) |(67.4X2)| (21.2)
G 2/0X2 3/0X2 4J0X2 2
425 239 (67.4x2) (85%2) |(107.2%2)| (33.6)
& (48) (27) 600 4/0X2 250X2 1
(304) (107.2X2) | (127X2) | (42.4)
3.7 12 (3.3) 14 (2.1) 14
55 (3; '50) {331 -5% 1063 | 1263 | @.1)
75 : ; 8 (8.4) 10 (5.3) 10
11 6 (13.3) 8 (5.3) 14
15 4(21.2) (8.4) 6 (2.1)
185 (551 g; (551 '83} 3(267) | 63133 | (13.3)
. v 6X2
22 (13.3%2) 4(212) |4(21.2)
: 30 2 (33.6) 3(26.7) | 3(26.7) | 12(3.3)
37 1(42.4) 2 (33.6)
45 149 352 (-3§ 6) ! (51 %}
(13.5) 119 (26.7X2) : (42.4) ;
= (13.5) 2X2 1/0 3X2 8
(33.6X2) (53.5) |(26.7X2)| (8.4)
75 2/0 3/0 4/0
(67.4) (85) (107.2) 6
3 %0 239 3/0 4/0 1X2 (13.3)
Phass (27) 10.6 6.2 (85) (107.2) | (42.4X2) 16 24
400V 410 (1.2) | (©.7) X2 1/0X2 1/0X2 4 (1.3) | (0.2)
(42.4x2) | (53.5%2) |(53.5X2)| (21.2)
132 350 400 3/0X2 3
(177) (203) (85%2) | (26.7)
160 3/0X2 3/0X2 4/0X2 2
(85X2) (85%2) |(107.2x2)| (33.6)
200 4/0X2 250X2 300X2 1/0
239 (107.2X2) | (127X2) | (152X2) | (53.5)
590 (27) 250X2 300X2 350X2 2/0
425 (127X2) (152X2) | (177%2) | (67.4)
. (48) 400X2 400X2 250X3
(203%2) (203X2) | (127X3) | 3/0
S4s 250X3 250X3 300X3 (85)
(127X3) (127X3) | (152X3)
e 600X2 600X2 400X3
(304X2) (304%2) | (203X3) | 250
206 3503 350X3 500X3 | (127)
(177X3) (177%3) | (253X3)




VT Use

Inverter type|  Required torque [Ib-inch](N'm) Wire range [AWG] (mm<)
. . Auxiliary . Auxilia
Voliage viND o | ieMain | Ground | control- | Controt | “HVRL2S: | yvw | p1pe P(’Q(*_[)’B- controk | Control
power power
0.75 14 (2.1) 14 14
15 12 (3.3) (2.1) @.1)
22 8 (8.4) 1063 | 10
3.7 (3'3' ;_,g (33'5(; 6 (13.3) 8(84) | (5.3) (21‘:)
55 8X2 (8.4X2) | 6(13.3) | 6(13.3) ’
75 6X2 8X2 10X2
’ (13.3X2) (8.4X2) (5.3X2)
11 aX2 (21.2X2) | 3(26.7) | 3(26.7) | 12 (3.3)
15 6X2 6X2
51.3 51.3 3X2 (13.3X2) | (13.3X2) 10
185 (53) G 8) (26.7X2) 4X2 - 4x2 (5.3)
. : ' 21.2x2) | (21.2x2)
Phase 7 10.6 6.2 3X2 3X2 3X2 3 16 24
sy (12) | 07 | (67x2) |@67x2) [@67x2) | (84) | (1:3) | (02)
30 119 1X2 2X2 2X2
(13.5) (42.4X2) (33.6X2) | (33.6X2) 6
- 210X2 10 X2 ] (13.3)
119 67.4x2) | (107.2) | (42.4x2)
45 239 (13.5) 3/0X2 1/0X2 2/0X2 4
27) @5%x2) | 535x2) | 67.4x2) | (21.2)
55 2/0X2 3/0X2 4/0X2 2
(67.4X2) (85X2) |(107.2X2)| (33.6)
75 4/0 4/0X2 250X2
425 239 (107.2X2) | (107.2X2) | (127X2) 1
90 (48) (27) 250X2 300X2 350X2 (42.4)
(127x2) | (152x2) | (177x2)
3.7 10 (5.3) 12 (3.3) { 14 (2.1)
55 (3315‘; ?31\,3 B(84) | 10(3) ] 10
7.5 ’ ) 6 (13.3) 8 (5.3) 14
11 4 (21.2) (8.4) 6 @.1)
15 51.3 51.3 3 (26.7) 6 (13.3) (13.3)
18.5 (5.8) (5.8) 6X2 4(21.2) | 4(21.2)
22 (13.3X2) 3(26.7) | 3(26.7 12 (3.3)
30 1(42.4) 2 2 (33.6 10
37 3X2(26.7X2) (33.6) 1(42.4 (5.3)
45 119 2X2 1/0 3X2 8
(13.5) 119 (33.6X2) (53.5) (26.7X2) (8.4)
55 (13.5) X2 2X2 2X2
26.7x2) | (33.6x2) | 336x2) | &
. 75 30 0 X2 ] (13.3)
(85) (107.2) | (42.4x2)
90 239 1X2 1/0X2 1/0X2 4
3- 27) 106 | 62 [L_(424x2) | (535x2) | 535%2) | 21.2) | 4 24
Phase 110 1.2) 0.7) 1/0X2 2/0X2 3/0X2 3 (1.3) (0.2)
400V (53.5X2) (67.4X2) | (85X2) | (26.7)
132 3/0X2 3/0X2 4/0X2 2
(85X2) (85X2) |(107.2X2)| (33.86)
160 4/0X2 250X2 300X2 1/0
(107.2X2) (127X2) | (152X2) (53.5)
200 250X2 300X2 350X2 2/0
239 (27x2) | (as2x2) | a77x2) | (67.4)
220 (27) 350X2 400X2 500X2
425 (177X2) (203X2) | (253X2) 3/0
280 (48) 4/0X3 250X3 300X3 (85)
(107.2X3) (127X3) | (152X3)
315 300X3 300X3 400X3
a52x3) | (152x3) | (203x3)
355 350X3 350X3 500X3 250
azrx3) | a7rxa) | @53x3) | (127
400 500X3 600X3 600X3
(253X3) {304X3) | (304X3)

= "Suitable for use on a circuit capable or delivering not more than 42,000 rms symmetrical amperes, 230V maximum”
rated for 200V class input.

* “Suitable for use on a circuit capable or delivering not more than 42,000 rms symmetrical amperes, 480V maximum”
rated for 400V class input.

Connect power supplies described in the following table as the input power supply for your inverters. (short circuit standard)

Inverter model

Maximum input voltage

Input power supply current

FRNO.75VG7S-2 - FRN9OVG7S-2

AC230V

FRN3.7VG7S-4 - FRN400VG7S5-4

AC480V

42 000A or less

0-9




2. 90°C copper wire

CT/HT Use . _
Inverter type Required torque [lb-inch}(N-m) Wire range [AWG] (mm?)
: Auxilia Auxilia
YoRRge EBND 4 | ain | | Ground m? Control | LVRL2IS. | yvw | P1pP+) P(’;}(RB' c:ggg? Control
0.75
15 14 (2.1)
22 310 | 310 L R s
3.7 35) | 35 10 (5.3)
55 8 (8.4) 70 (5.3) | 12 (3.3)
75 6 (13.3) 8(84) | 8(8.4) | 14(2.1)
11 3(26.7) | 6(13.3) | 6(13.3)
15 6X2 4(21.2)
185 f;'as} (55‘ 53; 133x2) | 4?12 3567
. - : ax2 6X2 6X2
E, 10.6 62 |_(212X2) | (13.3X2) |(13.3X2) 16 24
oo 30 119 (12 | ©n X2 . 1 1/0 10 | @13 | 02
200V (13.5) (26.7X2) (42.4) (53.5) | (5.3)
- 40 2/0 310
119 (107.2) (67.4) (85) 8
” 239 | (13.5) 170X2 30 4/0 (8.4)
@7 (53.5X2) (85) (107.2)
- 2/0X2 X2 170X2 3
(67.4X2) | (42.4x2) |(53.5%2)| (13.3)
. 350 400 3/0X2 4
425 239 (77) (203) (85X2) | (21.2)
%0 “8) | (@7 500 600 410X2 2
(253) (304) _|(107.2x2)| (33.6)
37 14 (2.1)
55 f;; ?315(; 12(33) | 14@21) |14@21)
75 ; : 10 (5.3)
11 8 (8.4) 06 263
15 513 | 51.3 : 14 (2.1)
185 58 | 8 6(133) g5Ea | 2€Y
22 4 (21.2) 6 (13.3)
30 367 1 0133 A1)
37 116 2(336) | 4(21.2) | 3(26.7)
45 aas | 1o 170 (53.5) | 2(33.6) | 2(33.6) |12 (3.3
5 =) | (135) ax2 1 110 10
@1.2x2) | (424) | (835 | (5.3)
. 75 1/0 (53.5) | 2/0 (67.4) |30 @5) | ¢
90 239 3/0(85) | 3/0(85) pob (8.4)
5 o7 (107.2)
Phase 110 10.6 6.2 4/0 1X2 1X2 6 16 24
400V (1.2) 0.7) (107.2) (42.4X2) |(42.4x2)| (13.3) | -3 (0.2)
132 250 (127) | 300 (152) [400(203)]
400 200 3/0X2
160 (203) 203) | @sxz) | ¥1?
50 600 600 250X2 7
5 (304) co4) | (127x2) | (42.9)
o &n 4/0X2 4/0X2 | 300x2 | 1/0
425 (107.2X2) | (107.2X2) | (152X2) | (53.5
e “8) 300X2 350X2 | 400X2
(152x2) | (177x2) | (203x2) | 2/0
318 350X2 400X2 | 500%2 | (67.4)
(177x2) | (203x2) | (253X2)
o 500X2 500X2 | 300X3
253x2) | (253x2) [(152x3) | 410
400 600X2 600X2 | 400X3 | (107.2)
(304X2) | (304x2) | (203x3)
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VT Use

Inverter type Required torque [Ib-inch}{N-m) Wire range [AWG] (mmz)
. Auxilia . . Auxilia
Vakage VE??EM tehr’rlr?ilt:al Ground controlly Control U’fs‘::l%fs' uvw P1,P(+) P(L)('F;B‘ conu'o:y Control
power power
0.75
15 142 | 4401 | 14@1)
2.2 10 (5.3)
37 (331 '50) (3;'53 8(8.4) 063 | 120.3)
55 : ' 5(13.3) 8(8.4) | 8(8.4) ”
7.5 8X2 6 6 @.1)
: (8.4X2) (13.3) | (13.3) '
T BX2 4 2 (212)
15 (13.3%2) 21.2) [3(26.7)
e 513 | 51.3 %2 5X2
, . 58 | 5.8 (21.2X2) . g)éi 2-) (13.3X2)
2 X2 , ax2 70
Phase 22 (110'25} (g'g) (26.7X2) 21.2X2) | (5.3) (11%) {g‘;)
200V 55 179 : d 2X2 4x2 3X2 ' '
(13.5) (33.6X2) | (21.2x2) | (26.7x2) 8
pe T70X2 30 210 (8.4)
119 (53.5X2) @5) | (107.2)
= 239 | (13.5) 2/0X2 2 T70X2 B
@7) 67.4x2) | (42.4x2) | (53.5x2) | (13.3)
= 70X2 200K2 | 3/0X2 2
(63.5%2) | (67.4x2) | (85%2) | (21.2)
= 30X2 30X2 | 410X2
425 | 239 (85X2) (85X2) | (107.2) 2
& @8 | en 4/0X2 400X2 | 300X2 | (33.6)
(107.2x2) | (107.2x2) | (152x2)
i 3.0 | 31.0 12683 144021 | 141
55 25 | 65 10 (5.3)
75 ; : 8 (8.4) 12 (3.3)
T 10 (5.3) -
15 513 | 513 60133) s@ar 1869 | @1
185 58) | (58) 3(21.2) 5(13.3
22 3067 1 2139 7712
30 2(336) | 4(21.2) | 3(26.7
37 170 (53.5) | 2 (33.6) | 2(33.6) | 12(3.3)
i 119 ax2 7 770 10
(135) | 119 (21.2X2) @24) | (535 | (5.3)
= (13.5) 770 ax2 3X2
(53.5) 21.2x2) | @67x2)| 8
2o 3/0 370 40 (8.4)
. (85) 85 | (107.2)
- 239 470 %2 2 3
3 @7) 06 | &2 (107.2) | (42.4x2) | (42.4x2) | (13.3) 16 o
Phase 110 (1.2) | ©.7) 1X2 10X2 | 2/0X2 (1.3) (0.2)
400V 42.4x2) | (53.5%2) | 67.4x2) | 4
e 300 400 30%2 | (21.2)
(203) 203) | (85x2)
50 370X2 250X2 7
(85X2) a0x2 | (127x2) | (42.4)
= 40X2 ] (107.2X2) [~ 300%2 710
239 (107.2X2) (152x2) | (53.5)
250 @7 300X2 350X2 | 400X2
425 (152x2) | 177x2) | 203x2) | 210
o (48) 350X2 400X2 | 250%X3 | (67.4)
(177x2) | (203x2) | (127x3)
e 4/0X3 250X3 | 300X3
(107.2X3) | (127%3) | (152X3)
355 500X2 600X2 | 400X3 | 4/0
(304X2) | (304x2) | (203x3) | (107.2)
i 400%X3 500X3 | BOOX3
(203X3) | (253x3) | (304%3)

*“Suitable for use on a circuit capable or delivering not more than 42,000 rms symmetrical amperes, 230V maximum”
rated for 200V class input.

»“Suitable for use on a circuit capable or delivering not more than 42,000 rms symmetrical amperes, 480V maximum”
rated for 400V class input.

Connect power supplies described in the following table as the input power supply for your inverters. (short circuit standard)

Input power supply current

Inverter model Maximum input voltage
FRNO.75VG7S-2 - FRNSOVG7S-2 AC230V
FRN3.7VG7S-4 - FRN400OVGT7S-4 AC480V

42 000A or less
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Compliance with European Standard
The CE marking presented on Fuji products is related to the Council Directive 89/336/EEC and the Low
Voltage Directive 73/23/EEC for the Electromagnetic Compatibility (EMC) in Europe.

Compliant standards  -EN 61800-3: 1997
-EN 50178: 1997

Only the models in the 400V series comply with the standards above among the "FRENIC5000 VG7S" series.
The 200V series do not conform to the standards. Please note that products of the CT/HT use 18.5 kW and
the VT use 22 kW do not comply with the standards, and if you need to use compliant products, you should
use the products of the CT/HT use 22 kW and the VT use 30 kW which are models with larger capacities by
one grade.

1. Compliance with Low Voltage Directive

1-1 Overview = 3 :

Inverters are subject to the Low Voltage Directive in Europe. Fuji has obtained an approval for the compliance
from a European inspection organization, and voluntarily declares the compliance with the Low Voltage

Directive.

1-2 Notes
See the notes below when you use the inverters in your products compliant with the Low Voltage Directive in
Europe.

- The contact capacity for the alarm relay output (30A, B, C) and the relay signal output (Y5A, Y5C) is DC
48V, 0.5A.

- Connect your inverter to the ground securely.

- Connect a ring terminal to a wire when you attach it to the main circuit and inverter ground terminals.

- Use an independent wiring for the inverter ground terminal @G. (Do not connect two or more wires)

- When you use an earth leakage breaker (RCD), you can use only the Type B for protection for the power
supply.

Also you should use a transformer for double insulation or reinforced insulation to insulate your inverter
from the power supply.

- Use a molded case circuit breaker (MCCB) and a magnetic contactor (MC) compliant with the EN or IEC
standard. '

- For a power supply system (I-T NET) where a neutral point is not grounded, the control terminals are
provided as basic insulation in respect to the main circuit. When a person may touch them directly, you
should add an external insulation circuit for double insulation.

- Use your inverter under a condition corresponding to the overvoltage category IIl and the pollution degree 2
or more prescribed in the IEC664. Install your inverter in a control panel (IP54 or more) with a structure
preventing water, oil, carbon and dusts from entering for meeting the pollution degree 2 or more.

- Use a wire with the diameter and the type prescribed in the Appendix C of the EN 60204 for the
input/output wiring for your inverter.

- When you install an external heatsink which is a heatsink for inverter external to the control panel, you
should install a protection cover preventing a capacitor and a breaking resistor installed on the heatsink
from being touched.

- When you install an optional AC reactor, a DC reactor, and an external braking resistor, follow the
description below to prevent an electric shock due to touching the terminals and active electrical parts.
1) Install them in a casing or wall of the IP4X when a person may have an easy access to them.

2) Install them in a casing or wall of the IP2X when a person does not have an easy access to them.
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B
Table 1-2 Applicable main circuit motor/wire size for compliance to'Low Voltage Directive(400V series)

Re::jfyﬂiﬁﬁm Tightening torque [N.m] Recommended wire size [mm?]

*é - L1/R L2/SLA/T
% o Inverter type % = s ©06) | =
kL FRND with Withod 838 | o | 8 | 3 =l ZlEls
= N> = 3 = > o o| =

g DCRIDCR | S5 (D B | & |winwihof 5 [ | 5 | £| 5

< = = © | pcr | ber vl M

- [a

3.7 | 3.7vG7S-4(CTHT) 10 | 15 25 | 25 | 25 25

5.5 | 3.7VG7S-4(VT) 15 | 20 29 [ 4

55 | 5,5VG7S-4(CT/HT) 5k (4)

7.5 | 5.5VG7S-4(VT) 20 [ 30 et 6 4.

7.5 | 7.5VG7S-4(CT/HT) ® | @

11| 7.5VG7S-4(VT) 30 | 40 4 10 6 6

11| 11VG7S-4(CT/HT) @ | (o

15 | 11VG7S-4(VT) 40 | s0 5 16 | 10 10

15 [ 15VG7S-4(CTHT) 58 ® | (18)

18.5 | 15VG7S-4(VT) 40 60 10 25 &5

22 | 22VG7S-4(CT/HT) (16)

30 | 22VG7S-4(VT) 75 | 100 16 | 16%2 | 25 25

30 | 30VG7S-4(CT/HT) (16) | (16)

37 | 30VG7S-4(VT) 100 | 125 25 | 50 | 35 35

37 [ 37VG7S-4(CTHT) (16) | (@5

45 | 37VG7S-4(VT) 100 | 150 135 35 |25x2 | 50 50

45 | 45VG7S-4(CT/HT) (25) | (29

55 | 45VG7S-4(VT) 125 | 175 50 | 35X2 | 25%2 25%2

55 | 55VG7S-4(CT/HT) (25) | (35)

75 | 55VG7S-4(VT) 175 | - 25x2 | - | 35%2 35%2
a00v|__75[75VG75-4(CT) 135 L | o, [7069) 95 = [Lz
seriesl. g0 | 75VG7S-4(VT) 200 | - 95 - | 3sx2 50X2 0.75

90 | 90VG7S-4(CT) 53 (50) .

110 | 90VG7S-4(VT) 225 | - sox2 [ - [ sox2 70X2

110 | 110VG7S-4(CT) (50)

132 | 110VG7S-4(VT) 300 | - roxz| - |7ox2|p5(95x2 ]

132 | 132VG7S-4(CT) 185 240 | to | 240

160 | 132VG7S-4(VT) 350 | - 240 | - [esx2| © [1z0x2

160 | 160VG7S-4(CT) (120)

200 | 160VG7S-4(VT) 400 | - - |120%2 1s0xz|

200 | 200VG7S-4(CT) 120X2

220 | 200VG7S-4(VT) 500 | - 1 (120) | - [150%2 185X2

220 | 220VG7S-4(CT) 25

280 | 220VG7S-4(VT) 800 | - ” 185X2| - |240x2 240X2

280 | 280VG7S-4(CT) (185)

315 | 280VG7S-4(VT) 700 | - 240x2| - |240%x2 185X3

315 | 315VG7S-4(CT) (240)

355 | 315VG7S-4(VT) 800 | - 240%X2| - [150x3 1853 °

355 | 355VG7S-4(CT) (240) 300X2

400 | 355VG7S-4(VT) 1000| - 185x3| - [185X3 240X3

400 | 400vG7S-4(CT) (300) 70

500 | 400VG7S-4(VT) 1200 - 240x3| - |300%3 300%3

Note: The used wires are 800V PVC insulated electric wire with permissible temperature of 70°C.
This wire is selected assuming that the ambient temperature is 50°C or less.
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1. Before Use
1-1 Inspection After Receipt

Unpackage the product and perform the following checks FRN30VG7S-4
If the product is found to have a fault, please contact the dealer RATCR 01HY12345R001-1H
from which you purchased the product or the nearest sales ia
: ; 850 | T
(1) Read the nameplate to check that the product is the same ouTPUT 3PH 380- 4600
thing as ordered. eskn s0n B s7un 75 adkus sea
TYPE  :Inverter type wiEiGHT IR
YP Fuji Eigctric Co.ltd.  Made in Japan
: TYPE FRN30UG7S-4
ERN ST '{4: AV 01HY 12345R001-1H
Voltage class: 2 for 200V or 4 for 400V
Series name: VG7S Nameplate

Applicable motor capacity: 30 for 30kW
Model :FRENIC5000

SOURCE : Power ratings

OUTPUT : Rated output

MASS :Mass

SER.No. : Serial No. 01 HY12345R001 - 1H

T Product No.
L———— Serial lot No.
Month of manufacture:1 to 9 for January to
September, X for October,
Y for November,or Z for December
Year of manufacture:Last digit of A.D. (0 for 2000)

(2) Check for broken or missing parts and damage caused to the cover/body during transportation.

» Do not energize a product with broken or missing parts or damaged during transportation.
Doing so may lead to electric shock or fire.

1-2 External View of the Product

Surface cover fixing screws

< D
KEYPAD panel Surface :
N cover fixing
SCrews
(six in total) -
Intermediate : ;
7 SoVer KEYPAD panel 2 B Ltﬂing holes
Surface cover i - (four in total)
i g %
Surface cover - e
\*.&;&\' ;
Nameplate 4 §“ oo .
15KW or lower el 18.5kW or higher



1-3 Handling of the Product

(1) Removal of Surface Cover _
Loosen the surface cover fixing screws. Remove the cover by pulling the top of the cover as shown in
Figure 1-3-1.

Figure 1-3-1 Removal of Surface Cover (15kW or lower)

Remove the six surface cover fixing screws. Remove the surface cover.

Surface cover

Figure 1-3-2 Removal of Surface Cover (18.5kW or higher)

(2) Removal of KEYPAD Panel
After removing the face cover in step (1), loosen the KEYPAD panel fixing screws. Remove the KEYPAD
panel as shown in Figure 1-3-3.

ZZZIZTIITT]

Figure 1-3-3 Removal of KEYPAD Panel (15kW or lower)

Loosen the KEYPAD panel fixing screws. Carefully remove the KEYPAD panel with your fingers inserted
to the cutouts at the side of the KEYPAD panel. Careless handling may break connectors.

w% Ed
KEYPAD panel casing ? : ;

o

Figure 1-3-4 Removal of KEYPAD Panel (18.5kW or higher)
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1-4 Transportation

Always hold the body during transportation.

Do not hold the cover or any other part. Doing so may break or fall the product.

When using a hoist or crane to transport a product with lifting holes, hang hooks and ropes to the holes.

1-5 Storage

Store the product under the conditions specified on Table 1-5-1.

Table 1-5-1 Storage Conditions

Item Requirement
Ambient temperature -10 to +50°C
No condensation or freezing should occur
See Note 1 o
Stotage lemperature —25 10 +65°C due to sudden temperature changes.
Relative humidity 5% to 95% SeeNte2

Atmosphere " | The product should not be exposed to dust, direct sunlight, corrosive or
combustible gas, oil mist, vapor, waterdrops, vibration, or air containing
much salt.

Note 1: The storage temperature applies to the temporary storage during transportation, for example.

Note 2: Do not store the product in a place where the temperature significantly changes as this may cause
condensation or freezing even if the humidity requirement is satisfied.

(1) Do not place the product directly on the floor.

(2) Pack the product with a plastic sheet or such if stored under undesirable conditions.

(3) Seal in a desiccative such as silica gel when packing the product if it may be affected by moisture.

The requirements to be satisfied when storing the product for an extended period after purchased greatly

depend on the environment. General requirements are listed below.

(1) Satisfy the requirements for temporary storage.

If the storage period exceeds three months, the ambient temperature should be kept below 30 °C to protect
the dead electrolytic capacitor from deterioration.

(2) Carefully pack the product to prevent the intrusion of moisture, etc. Seal in a desiccant to keep the relative
humidity inside the pack below 70%, as a guide.

{3) The product will be often exposed to moisture or dust if left mounted on a unit or console, especially in a
building under construction. In such a case, remove the product and relocate in a weil-conditioned place.
The electrolytic capacitor will be deteriorated if left dead for an extended period. Do not leave it dead for a
period exceeding a year.
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2. Installation and Connection
2-1 Operating Conditions .
Install the product under the conditions specified in Table 2-1-1,

Table 2-1-1 Operating Conditions

ltem Requirement
Place Indoor
Ambient o
temperature -10to +50°C
Relative humidity |5% to 95% (no condensation allowed)

Atmosphere The product should not be exposed to dust, direct
sunlight, corrosive gas, oil mist, vapor, waterdrops, or
air containing much salt.

No condensation should occur due to sudden
temperature changes.

Altitude 1,000m or less (if more than 1,000m, see Table 2-1-
2)

Vibration 2 to 9Hz: 3mm amplitude

9 to 20Hz: 9.8m/s? (or 2m/s? for 200V, 75kW or
higher and 400V, 90kW or higher inverters)

20 to 55Hz: 2m/s?
55 to 200Hz: 1m/s?

Table 2-1-2 Output Reduction Rates at Higher Altitudes

Altitude Output Current Reduction Rate
1,000m or less 1.00
1,000-1,500m 0.97
1,500-2,000m 0.95
2,000-2,500m 0.91
2,500-3,000m 0.88
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2-2 Installation Procedure
(1) Install the product onto a rigid structure in the vertical direction with the letters, FRENIC5000 VG7S, seen
from the front and fix with specified bolts. Do not install upside down or in the horizontal direction.

| Failure to do so may lead to injury.

(2) The inverter generates heat during operation. Top“ 100mm
Reserve a space as shown in Figure 2-2-1 to ensure y
a sufficient flow of cooling air. The heat is radiated Main body
from the top. Do not install the inverter under any. EENKIGTS Right
unit susceptible to heat. Left [ = 9

X =20 mm or more for
22 kW or lower inverters

X =50 mm or mare for
30 kW or higher inverters

r
Bottom | 100mm
A

r

Figure 2-2-1

(3) The cooling fins (heat sink) are heated to almost 80°C during operation of the inverter. The inverter
mounting surface should be made of a material capable of withstanding this temperature rise.

The fins may burn your skin.

e Install the inverter onto an incombustible material such as metal.
Failure to do so may lead to fire.

(4) When storing the inverter in a control panel, for example,

sufficiently ventilate the inverter so that its ambient Internally Externally
temperature will not exceed the specified limit. Do not [gg';tfd \ A ;f;g:?l]&i

= ¢ o U]
store the inverter in a small closed box that does not === Cooling
radiate heat well. |internal fan

fan

'.

‘ ) _ _ |

(5) When storing two or more inverters in a unit or control ! [ Cooling
panel, they are desirably arranged side by side to fins
minimize the thermal effect on each other. If they are \]\ (heat
inevitably arranged with one above another, separating /' Bitiky
plate should be provided to prevent the heat transfer
from the bottom side inverter to the above. ) i)

Inside air Outside air

(6) The inverter is prepared to be mounted in a control
panel when delivered. It may be externally cooled ’:
using the optional adapter if 15kW or lower or with the
mounting legs relocated if 18.5kW or higher. .
With the inverter externally cooled, the heat generated '
inside the unit or control panel is dissipated because the Figure 2-2-2 External Cooling System
cooling fins, which radiate 70% of the generated heat,
are excluded from the unit or control panel.

Do not exclude the cooling fins where they may be

clogged with lint or damp dust.

5

i P R i
= Do not admit lint, paper, wooden chips, dust, metallic pieces, and any other foreign matters into the inverter
or allow them to stick to the cooling fins.
Doing so may lead to fire or accident.




To externally cool a 18.5kW or higher inverter, relocate the upper and lower mounting legs as shown in Figure

2-2-3. Remove the mounting leg fixing screws, relocate the legs, and fix with casing fixing screws. (The
casing fixing screws cannot be directly used for some models. See the following table.)
The mounting leg fixing screws become unnecessary after the legs are relocated. '
Number and Size of Fixing Screws
Voltage Mounti fixi Casing fixin
o Inverter model G e
FRN18.5VG7S-2~FRN55VG7S-2 5 (M6 x 20) 5 (M5 x 16)
200V |FRN75VG7S-2 7 (M6 x 20) 5 (M5 x 16)
FRN9OVG7S-2 6 (M6 x 20) 6 (M5 % 16)
FRN18.5VG7S-4~FRN75VG7S-4 5 (M6 x 20) 5 (M5 x 16)
FRNO9OVG7S-4~FRN110VG7S-4 7 (M6 x 20) 5 (M5 x 16) Note 1
400V FRN132VG7S-4~FRN160VG7S-4 7 (M6 x 20) 7 (M5 x 16)
FRN200VG7S-4~FRN220VG7S-4 6 (M6 x 20) 6 (M5 x 16) Note 1
FRN280VG7S-4~FRN315VG7S-4 Note 3 6 (M8 x 20) e
FRN355VG7S-4~FRN400VG7S-4 Note 3 8 (M8 x 20)

» Do not use any screws other than specified.
Doing so may lead to fire or accident.

Mounting leg
fixing screw (M6)

Casing fixing \u
screw (M5) ?( £ !
19 |
11 I 7
LAt T

Note 1: Fix the legs with M5 x 20 screws.

Note 2: Fix the legs with leg fixing
SCrews.

Note 3: The lower leg becomes
unnecessary when the inverter is
installed on its bottom.

=

Mounting leg

Figure 2-2-3

e Use the screws provided with the inverter when relocating the mounting legs.
Failure to do so may lead to injury.
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2-3 Electric Connections
Removing the surface cover exposes the terminal blocks. Correctly wire them after reading the following

instructions.

2-3-1 Basic Connections

(1) Connect power supply leads to the main circuit power terminals, L1/R, L2/S, and L3/T. Connecting any
power supply lead to another terminal may fail the inverter. Check that the supply voltage does not exceed
the permissible limit indicated on the nameplate, etc.

(2) The grounding terminal must be grounded to prevent disasters such as electric shock and fire and reduce
the noise.

(3) Use a reliable crimp terminal to connect each lead.

(4) After making connections (wiring), check that:
1) leads are correctly connected,
2) all necessary connections are made, and
3) no terminal or wire is short-circuited or grounded.

(5) When any connection is changed after the inverter is energized:
It takes a long time for the smoothing capacitor in the DC link circuit of the main circuit to be discharged after
the power supply is shut off. After the CHARGE lamp goes off, check with a multimeter or such that the DC
voltage has been reduced to a safe level (25V DC or less). Short-circuiting a circuit in which a voltage
(potential) still remains may generate sparks. Wait until the voltage goes away.

e Always connect the grounding lead.
Failure to do so may lead to electric shock or fire.

e The wiring work should be performed by qualified persons.

« Before working, check that the power supply is shut off (open).
Failure to do so may lead to electric shock.

e Do not use any lead size other than specified.
Doing so may lead to fire.
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Basi iring Diagram

Transformer (*3)

l_[)e_d;caled '

(*3) motor

DC REACTOR Braking

{option) resistar
(*2) (option)
Power supply S
3-phase |
50/60Hz
DETNC)
MCCE or ELCB

s

Inverter unil

FRENIC5000VG7S l
u

(option) herge
lamp
5 Lini
Speed e
setting input | T m
Analog input 1
Analog input 2

Processing controller

Forward operation

command

Reverse operation

command

Digital input 1

[S381] Multistep speed selection
Digital input 2

[S52] Multistep speed selection

Signal input section

Digital input 3

[S54] Multistep speed selection
Digital input 4

[S58] Multistep speed selection
Digital input 5

[RT11ASR time selection
Digital input &

[RT21ASR time selectian
Digital input 7

[BX] Coast-to-stop command
Digital input 8

[RST]Alarm reset

Digital input 9

- [THR] Trip command

Signal output section

atata

(Y1)

{va) ,

(Y3)
{Y4)

3{CME) i

(A1) ©
raoz)
(A03]

e e R &
RX{+) Rx(=) Tx{(+) TX(-) sDM)
Senal interface (RS485)

(*1) Use twisted cables or shielded cables for the wire indicated with :E_ ;'E
The shielded wires should be basically grounded. However, when the wires are influgnced by induction
noise from external devices, they may be connected to (IM],[11] . [THCY), or @ ([CM) ) to
reduce such influence.

(*2) When connecting a DC REACTOR, remove the jumper wire between the P1 and P (+) terminals.
The DC REACTOR comes with 75kW or larger inverters as a standard accessory (supplied separately
from the unit). Be sure to connect the REACTOR to the inverter.

(*3) The power supply for cooling fan for motars of 7 5kW or less is single-phase. Connect to the FU and
the FV terminals.
The cooling fan for models of 7.5kW or less for the 400V series is 200V/50Hz or 200 to 230V/60Hz.
The cooling fan for models of 11kW or more for the 400V series is 400 to 420V/50Hz or 400 to 440/60Hz
Obtain a transformer when using the fan for the power supply voltage that is not mentioned above.

(*4) The 24V power system and the 15V power system are insulated inside the inverter unit.

Figure 2-3-1 Basic Wiring Diagram

2-5

Relay output
[ROY] Operation ready

Alarm relay output
(for any fault)

Transistor output 1

[N-EX] Speed existence
Transistor output 2

[N-AG] Speed agreement
Transistor output 3

[MN-AR] Speed equivalence
Transistor output 4

[N-DT1) Speed level detection 1

Analog output 1
Analog output 2
Analog output 3



2-3-2 Wiring of Main Circuit and Grounding Terminals
Table 2-3-1 Functions of Main Circuit and Grounding Terminals :
Terminal symbol Terminal name Description

L1/R, L2/S, L3/T Main circuit power input terminals Connected with three-phase power source.
u v w Inverter output terminals Connected with three-phase motor.
RO, TO Auxiliary control power input terminals | Connected with the same AC power source

as used for main circuit, as back-up power
source for control circuit.

P, P(*} DC reactor connecting terminals Connected with (optional) input power-factor
correcting DC reactor.

P(+), DB Braking resistor connecting terminals | Connected with (optional) braking resistor.

P(+), N(-) DC link circuit terminals Supplies DC link circuit voltage.

Connected with (optional) external braking
unit or (optional) power regenerative unit.
e Inverter grounding terminals Grounds inverter chassis (casing). -
Connected with earth.

(1) Main circuit power input terminals (L1/R, L2/S, and L3/T)

1) The main circuit power input terminals, L1/R, L2/S, and L3/T should be connected with the power source
via earth-leakage circuit breaker for line protection. Any phase may be connected to any lead. |If the
zero-phase current is detectable by the upstream system, however, ordinary circuit breakers may be
used.

2) Connect a magnetic contactor so that the inverter can be disconnected from the power source to minimize
the influence of any failure when the inverter protective function is activated.

3) Do not start or stop the inverter by turning the main power switch on or off. Use the control circuit
terminals, FWD and REV, or the FWD, REV, and STOP keys on the KEYPAD panel to start or stop the
inverter. When the inverter is inevitably started or stopped using the main power switch, do not turn it on
or off more than once per hour.

4) Do not connect any terminal to a single-phase power source.



(2) Inverter output terminals (U, V, and W)

1) Connect three-phase motor leads to the inverter output terminals, U, V, and W with care not to connect a
wrong phase. . . .

2) Do not connect a phase advancing capacitor or surge absorber (suppressor) to the inverter output
terminals.

3) If the wiring between the inverter and the motor is too long, a high-frequency current will run through the
wiring due to floating capacity to trip the inverter because of overcurrent, increase the leakage current,
and/or deteriorate the current indication accuracy. Therefore, the motor wiring length should not exceed
50m for 3.7kW or lower inverters or 100m for others, as a guide.

Connect the optional output circuit filter (OFL filter) if the wiring is too long.

4) When you use a motor with an encoder, limit the Wiring distance between your inverter and motor to 100
m or less.

This limit is due to encoder characteristic. \When the distance exceeds 100 m, you need an arrangement
such as inserting an isolation converter.

Without output circuit filter
L1
Inverter @
L2
Motor

L1 + L2 =50 mor less (3.7 kW or lower)
100 m or less (5.5 kW or higher)

When two or more motors are to be driven, the total length of wirings to those motors should not exceed 50m
for 3.7kKW or lower inverters or 100m for 5.5kW or higher ones.

With output circuit filter

OFL filter

L1
inverter 1 Motor

L2

1 Motor

5 morless

L1+ L2=400 morless

When two or more motors are to be driven, the total length of wirings to those motors should not exceed
400m.

-

Note: When a thermal relay is used between the inverter and the motor, especially for 400V series, the
thermal relay may malfunction even with a wiring length less than 50m. In this case, connect an
OFL filter or reduce the inverter operation noise (carrier frequency) using function code F26 (motor
sound (carrier frequency)).

¢ Driving a 400V motor with an inverter
If a motor is driven with a PWM inverter, the surge voltage generated by switching inverter elements is
overlapped as applied to the motor terminals. Especially for 400V motors, the motor insulation may be
deteriorated by the surge voltage if the motor wiring is too long. Therefore, any of the following measures
should be taken when a 400V motor is to be driven with an inverter.
1) Use a motor with reinforced insulation (all the Fuji Electric's general-purpose motors have reinforced

insulation).

2) Connect the optional output circuit filter (OFL filter) to the inverter output terminals.
3) Shorten the wiring between the inverter and the motor as short as possible (010 to 20m or less).
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(3) Auxiliary control power input terminals (RO and T0)
If the magnetic contactor in the power supply circuit to
the inverter is turned off (open) when the protection
circuit is activated, the inverter control power supply is
shut off. As a result, alarm outputs (30A, B, and C)
are no longer retained and indications on the
KEYPAD panel go away. To prevent this, the same
AC voltage as used for the main circuit is applied to
the auxiliary control power input terminals, RO and TO.
Although the inverter functions with no voltage
applied to these terminals, it is strongly recommended
to connect the voltage to RO and TO to ensure safe
operation.

1) When a radio noise filter is used, the power fo be
connected to the auxiliary control power input
terminals, RO and TO, should be taken from a point
downstream the filter.

If it is taken from a point upstream the filter, the
noise reduction effect is impaired.

(4) DC reactor connecting terminals (P1 and P(+))

1) These terminals are provided to connect the
optional input power-factor correcting DC reactor.
A jumper is connected between the terminals
before delivery from the factory. Remove the
jumper before connecting the DC reactor.

2) Do not remove the jumper when the DC reactor is
not used.

Note: The DC reactors are (externally) provided as
standard equipment for 75kW or higher inverters.

Always use the DC reactor for those inverters.

3) Connect a DC reactor for an inverter meeting the

P+)

Inverter cantrol

Figure 2-3-2 Wiring of Auxiliary Control
Power Input Terminals

Inverter

©)

P1

TP (+)

DCR

Figure 2-3-3

(a)Capacity ratio

1000

following conditions and having a rated motor
output of 55 kW or less.
- The capacity ratio between the power transformer

DN

i DC reactor required.

NN\

and the inverter follows the Figure 2-3-4.
* You connect a thyristor load to the same power * g
supply, or you control to turn ON/OFF a capacitor [W;]
adjusting power factor.
* Imbalance of 2% or more exists in power supply.
Power supply voltage imbalance rate (% ]

~ Maximum voltage [V] — Minimum voltage [V] <67

Three-phase average voltage [V]
- Improving input power factor is intended.
Power factor will be improved up to about 0.94.

Power supply
ansformer capacity

2-8

DC reactor not required

(b)Power supply
| system

Power supply
transformer

MCCB

MCCB

}c

= P _'_f
act
0 50 -100 Inverter  Thyristor t:;;:sﬁngar
inverter capacity [kVA]/unit converter  capacitor
Figure 2-3-4



(5) Braking resistor connecting terminals (P(+) and DB)
The optional braking resistor may be externally DCreactor [
mounted. Itis required when the inverter is (CR) ¢
operated frequently or under heavy inertia.
1) Connect the braking resistor terminals, P(+) and
DB, to the inverter terminals, P(+) and DB. _
2) Lay out so that the wiring length will not exceed P1o - o5 NE) '

Braking resistor DB

r———————
R
|
‘ﬁ
1
5.
=G

b i

3S

5m. The two leads should be twisted or in close

contact (parallel). Figure 2-3-5 Connection Diagram
(For 200V, 55kW or Lower and 400V, 110kW or
Lower Inverters)

« Do not directly connect the braking resistor to the DC termmals P(+) and N(-).
Doing so may lead to fire.

(6) DC link circuit terminals (P(+) and N(-))

The 200V series, 75kW or higher and 400V

series, 132kW or higher inverters contain no

braking resistor drive circuit. When the braking

resistor is required, a braking unit should be

used.

1) Connect the braking unit terminals, P(+) and
N(-), to the inverter terminals, P(+) and N(-).

Lay out so that the wiring length will not ExlernalbmkngredshrDB
exceed 5m. The two leads should be twisted
or in close contact (parallel).

2) Connect the braking resistor terminals, P(+)
and DB, to the braking unit terminals, P(+) and
DB. Lay out so that the wiring length will not
exceed 10m.

The two leads should be twisted or in close
contact (parallel).
When the inverter terminals, P(+) and N(-),

(C)

are not used, they should be left open. Never Figure 2-3-6  Connection Diagram
short these terminals or directly connect the (200V, 75kW or Higher and 400V, 132kW
braking resistor. Doing so may break the or Higher Inverters)

inverter.

3) Auxiliary contacts 1 and 2 of the braking unit
have polarity. \When connecting a PWM
Converter, see the instruction manual for the
unit.
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(7) Inverter grounding terminals (8G)
The inverter grounding terminals, €G, must be grounded to ensure your safety and for noise measures.
The Technical Standards for Electric Equipment requires metallic frames of electric equipment be grounded
to prevent disasters such as electric shock and fire. Connect the terminals as described below.
1) Connect to type D grounded poles for 200V series or type C grounded poles for 400V series according to
the Technical Standards for Electric Equipment.
2) Connect the earth terminal to the dedicated grounding pole of the inverter system using a thick, short lead.

Table 2-3-2
Voltage class | Grounding work class | Grounding resistance
200V Type D 10002 or less
400V Type C 10Q or less

(8) Auxiliary power switching connector (CN UX) (18.5kW or higher)
For 18.5kW or higher inverters, if the supply voltage to the main circuit is within the range shown in
Table 2-3-3, reconnect the auxiliary power switching connector, CN UX, to . For other inverters, leave
the connector connected to [U1.  For details, see Figure 2-3-9.

Table 2-3-3 Voltage Ranges Requiring Reconnection of Auxiliary Power Switching Connector
Frequency [Hz] Supply voltage range [ V ]
50 380 to 398
60 380 to 430

» Check that the number of phases and rated voltage of the product agree with those of the
AC power source.
« Do not connect any AC power source to the output terminals, U, V, and W.

Doing so may lead to injury.

(9) Fan power switching connector (CN RXTX) (18.5kW or higher)
The VG7S accepts DC power inputs through a common DC terminal without using any optional equipment
when combined with a PWM converter as shown in Figure 2-3-8.
However, 18.5kW or higher inverters contain AC power operated parts such as AC cooling fan. When such
DC power inputs are used, reconnect the fan power switching connector, CN RXTX, inside the inverter to
as shown in Figure 2-3-6 and apply an AC power to the terminals, RO and TO.

For details, see Figure 2-3-9.

Note: The fan power switching connector, CN RXTX, is normally connected to [L1/R-L3/T| Do not reconnect the
connector when no DC power inputs are used.
Always connect the same AC voltage as used for the main circuit to the auxiliary control power input
terminals, RO and TO. Failure to do so deactivates the fan, which may overheat (OH1) and then fail the
inverter.

« Do not connect the fan power switching connector, CN RXTX, inside the inverter to a wrong terminal.
Doing so may fail the inverter.

» When DC power inputs are used, apply an AC power to RO and TO to drive the fan.
Failure to do so may fail the inverter.




Jumper
18.5 kW or higher N /(nct provided for 75 kW or higher units)

Inverter unit DB __P1 wie
——————————————— B (& R (o) e
; ¢he ;
Eath  noisefiter ~ Magnetic | g i :
leakage contactor :' S | i
breaker Lim i
o .4 C ——\\U—(@ é
Po\a\»er_).< Ls |
source > S
- @ L3.||'TC
i
—
SenRTX )
t \3
| i
! Ro
[
TO

‘Reconnected for C
power inputs

Figure 2-3-7 Reconnection of Fan Power Switching Connector

18.5kW or higher PWM converter (RHC series)

P(+)

Earth
leakage  pagnetic Filter _!@ —i _]
breaker  contactor L1/
—x — —¢ BT A

b e it St :

L8 P

— — Qg _
%@4@4
& N(-)
* Inverter unit P{+) N(-)
| DI 4@4@4@
~ 20
L ADD 1 *@K}
\nl L Fan i i
W Reconnect CN RXTX
RO "’ to [ RO-TO .

Figure 2-3-8 An Example of Wiring of Inverter Combined with PWM Converter

Note 1: When a 15kW or lower inverter is combined with a PWM converter, do not directly connect any power
source to the auxiliary control power input terminals, RO and TO. If connected to these terminals, the
power source should be insulated from the main power supply to the PWM converter with insulating
transformer. ' ' ’
Examples of wiring of the PWM converter are given in the instruction manual for PWM converter.

Note 2: 200V, 75kW or higher and 400V, 132kW or higher inverters contain no braking transistor.
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The switching connectors are mounted in the ‘power PC board at the

top of the control circuit PC board. . JEM-A—““‘H [Io] |°;

Y N o
N

Note: When removing either connector, hold the top of the jaw
between fingers to release the latch and remove by pulilng

\ Auliary power switching
connecior (CN UX) m

& (CN RXTX)
i e g

upward. ﬁ*‘r“l

When mounting, fully insert the connector and apply the latch '-_ L A

until it clicks. e Poklof ool
.ﬂlﬁﬂ E‘*hu—lﬂmé&

FRN18.5VG7S-2 to FRN55VGT7S-2
FRN18.5VG7S-4 to FRN110VG7S-4

Auxiliary control
input terminal

< Enlarged View of Part A >
L&)

FRN75VG7S-2 to FRN9OVG7S-2
FRN132VG7S-4 to FRN220VG7S-4

(¢ P
0] [02]

CN UX is connected to

RO-TO| [ L1/R-L3/T
—t
II! aa D—I

< Oblique Detail of Part A >

and CN RXTX to [L1/R-L3/T| before factory shipment.

|ﬂ°ﬂﬂ ooa

As delivered from factory Connectors as removed Connectors as reconnected
CN UX ‘s The Figure applies when the inverteris
- used with DC power inputs at a supply
60Hz.

Figure 2-3-9 Power Switching Connectors (18.5kW or Higher inverters Only)
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2-3-3 Wiring of Control Terminals
Functions of the control circuit terminals are described in Table 2-3-4. Each controi terminal should be wired in
different ways, depending on its setting. :

Table 2-3-4
g
o | Terminal . ;
% symbol Terminal name Function
(8]
13 Potentiometer power supply Supplies power (+10Vdc) to speed setting POT (1-5kQ).
12 Voltage input Controls the speed according to the external analog input voltage
command.
3 ¢ 0to +10V DC/0 to 100%
£ * Reversed operation with + signals: 0 to £10V DC/0 to +100%
g * Input resistance: 10kQ
g1 Analog input common A common terminal for analog input signals
< ThAit Analog input 1 ' Inputs analog DC voltages between 0 to +10V DC. For assignment
Ai2 Analog input 2 of signals, see 2.3.2 'Functions of Terminals".
: * Input resistance: 10kQ
M Analog input common
FWD Forward operation command FWD-CM: ON... The motor runs in the forward direction.
FWD-CM: OFF... The motor decelerates and stops.
REV Reverse operation command | REV-CM: ON... The motor runs in the reverse direction.
REV-CM: OFF... The motor decelerates and stops.
X1 Digital input terminal 1 Functions such as external coast-to-stop command, external alarm,
PR : alarm reset, and multi-speed control can be turned on or off with
A2 D!g!tal !nput termfnal . terminals X1 to X9. For details, see 2.3.2 'Functions of Terminals'.
X3 Digital input terminal 3 <Digital Input Circuit Specifications>
X4 Digital input terminal 4
X5 Digital input terminat 5 Item min. | typ. | max.
X6 Digital input terminal 6 Operating | ONlevel | OV » 2V
X7 Digital input terminal 7 voltage | OFF level | 22V | 24V | 27V
= | X8 Digital input terminal 8 On-time operating current| - | 3.2mA | 4.5mA
,E‘ X9 Digital input terminal 9 Off-time permissible leak
= - - 0.5mA
© current
=
Q -
|+24V
E v
PLC © B
: 6 8kQ Ijl] Ei
FWD, REV(© 3 <
X1-X9
M ©
PLC PLC signal power supply Connected with output signal power source of PLC (Rated voltage: 24
(22-27)V DC).
CM Digital input common A common terminal for digital input signals
}_5; AO1 Analog output terminal 1 Outputs monitor signals at analog DC voltages between 0 and + 10V
5 = DC. For details of signals, see 2.3.2 'Functions of Terminals'.
3, A08 Aoy Gikput semingl 2 * Connectable impedance: 3k min.
% AO3 Analog output terminal 3
S M Analog output common
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Y1 Transistor output 1 Outputs signals such as Running, Speed equivalence, Overload early
warning, ... and @ as transistar outputs from inverter to specified .
3 - ports. For details, see 2.3.2 'Functions of Terminals'.
Y Transistor output 2 <Transistor Output Circuit Specifications>
Y3 Transistor output 3 Item min. | typ. max.
Y4 Transistor output 4 Operating | ON level - 1V 2V
- voltage OFF level - 24V 27V
% On-time max. load current - - 50mA
o Off-time permissible leak ) ) 0.1mA
8 current
@
w
| =
< '
£ . #
Y1-Y4© ;
- ¥
| 28-30v 2 ——
OME ©—
CME Transistor output common A common terminal for transistor output terminals. Insulated from
terminals CM and 11.
30A,30B, |Alarm relay output Outputs alarm signal as relay contact output (1SPDT) when inverter
- |30C (for any fault) stops due to alarm.
3o Contact capacity: 250V AC, 0.3A, cos ¢ = 0.3 (or 48V DC, 0.5A when
3 e conformed with Low Voltage Directive)
>E You may choose to close contacts under unusual or normal
-] conditions.
X [Y5AYS5C |[Relay output You may select a signal as you may with Y1 to Y4 terminals.
Contact capacity is the same as with alarm relay output terminals.
5 |RX(#), RS485 communication Input/output terminals for RS485 communication
= |RX(-) input/output Up to 31 inverters may be connected through multi-drop connections.
g TX(+), Terminating resistor (100Q2) can be connected via switch (SW3).
2 | TX()
E SD(M) Communication shield cable Connected with shielded wires.
8 connection
c PA,PB Pulse generator 2-phase signal | Connected with 2-phase signals from pulse generator
o input
E RGP,PGM |Pulse generator power supply | Supplies power (+15V DC (switchable to +12V DC)) to PG.
©
E FAFB Pulse generator output Qutput pulse generator signal with frequency divided to 1/n. (nis
3 programmable with function code E29.)
& |CM Pulse generator output A common terminal for FA and FB.
common
o |TH1,THC [NTC/PTC thermistor Monitors motor temperature with NTC and PTC thermistors. For
35 connection terminals PTC thermistor, motor overheat protection level can be set with
o= function code E32.
3
Q=
5o
-

(1) Input terminals (13, 12, and 11)

Use of shielded wires

1) Shielded wires as short as possible (20m or less) should be used J——
for cables because these terminals handle weak analog signals VR ! '
that are very susceptible to external noise. The shields should be k%54 1 ]
grounded to the earth, as a rule. If the signals are greatly affected S i

by external induction noise, however, connecting the shields to
terminal 11 may be advantageous.
2) When relay contacts are required in this circuit, use twin contacts —

handling weak signals.

signa!l output unit.

Do not use contacts at terminal 11.

3) If any of these terminal is connected with an external analog signal
output unit, it may malfunction due to the noise generated by the
inverter, depending on the analog signal output circuit. In this
case, connect a ferrite core or capacitor to the external analog

Figure 2-3-10

same phase or wind
bwo or three turns.

12
Inverter
1"

0.022uF Ferrite core
50V

Figure 2-3-11
Protection against Noise (Example)
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(2) Digital input terminals (FWD, REV, X1-X9, PLC, and CM)
1) The digital input terminals such as FWD, REV, and X1-

X9 are generally turned on/off bétween the CM terminal. ; PLC p
; Programmable l_lnverter
If turned on/off using an external power source and open logic controller __| :
— ) ——y
collector outputs from the programmable logic controller, ‘ FWD|REV, R
the terminals may malfunction due to current leak from o-—-—c—r_‘l—nj
the external power source. In this case, connect the CH l |Dc2‘W
external power source using the PLC terminal as shown T |_
in Figure 2-3-12. _j_
2) When inputs are made through relay contacts, use a
highly reliable relay contacts (Fuji Electric's HH54PW Figure 2-3-12
control relays, for example). Protection against Current Leak
(3) Transistor output terminals (Y1-Y4 and CME) from External Power Source

1) A circuit configuration as shown in the ‘Transistor Output
Terminals' column of Table 2-3-4 is used. Take care not
to connect external power leads with reversed polarity.

2) When control relays are used, connect a surge
suppression diode to each end of the exciting coil.

(4) Miscellaneous

1) The control terminal leads should be kept as apart from the main circuit leads as possible to prevent
malfunction due to noise.

2) The control leads inside the inverter should be secured to prevent direct contact with the live part of the
main circuit (the main circuit terminal blocks, for example).

e The shield of each control cable does not serve as a reinforced insulator.  If the shield is broken for some
reason, a high voltage in the main circuit may invade the control signal circuit. The Low Voltage
Directive in Europe also prohibits the users to wire the inverter with a main circuit lead in contact with a
control lead.

Doing so may lead to electric shock.

»

» Noise may be generated from the inverter, motor, and leads.
s Protect sensors and devices around the inverter from malfunction.
Failure to do so may lead to accident.

(5) Wiring of Control Circuits
1) FRN18.5VG7S-2 to FRN55VG7S-2

FRN18.5VG75-4 to FRN110VG7S-4

(a) Pull the wiring out along the left side panel of the inverter as shown in Figure 2-3-13.

(b) Tie leads with bands (Insulock, for example) and secure to the hole (tie mounting hole A) on the left
side wall of the main circuit terminal block on the way outward. The bands should be 3.5mm or less in
width and 1.5 mm or less in thickness as they are to be passed through the holes (4mm dia.).

(c) If an optional printed circuit board is mounted, secure signal leads to the tie mounting hole B.



3 Control circuit

leads
Left side panel
Control terminal
Figure 2-3-13 Figure 2-3-14
Routing Inverter (18.5 kW or _ Securing Inverter (18.5 kW or
Higher) Control Circuit Leads Higher) Control Circuit Leads

2) FRN132VG7S+4 to FRN160VG7S-4
(a) Pull the wiring out along the left side panel as shown in Figure 2-3-15.

(b) Tie leads with bands (Insulock, for example) and secure with cable tie holders on the beams on the way
outward. The bands should be 3.8 mm or less in width and 1.5 mm or less in thickness as they are to be
passed through square holes (3.8 x 1.5).

Control circuit leads

%Leﬂsidepanel

Control terminals el
Figure 2-3-15 Figure 2-3-16
Routing Inverter Control Circuit Leads Securing Inverter Control Circuit Leads

3) FRN75VG7S-2 to FRN90OVG7S-2
FRN200VG7S+4 to FRN220VG7S-4
(a) Pull the wiring out along the left side panel as shown in Figure 2-3-17.
(b) Tie leads with bands (Insulock, for example) and secure with cable tie holders on the beams on the way

outward. The bands should be 3.8 mm or less in width and 1.5 mm or less in thickness as they are to
be passed through holes (3.8 x 1.5).

Figure 2-3-18
Routing Inverter Control Circuit Leads Securing Inverter Control Circuit Leads

4) For FRN280VG7S-4 to FRN400VG7S-4
(a) Draw out along the left side panel of your inverter as in the Figure 2-3-17.
(b) Use an insulating clip above the main circuit terminal board L1/R to fix the wiring.
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2-3-4 Terminal Arrangement Chart
® Main circuit terminals

FRN 0.75~7.5VG7S-2 FRN 37~55VG7S-2
FRN 3.7~7.5VG7S5-4 FRN 75~110VG75-4
Screw size M4

[LiRJeassar] o [ P PO NCOT u v w ] z [ol7o] [u]v]w
Screw size M5 K [L1/R]L2/sjLas] 1 P ] o8 Ne)]
‘ID] % G G Screw size G - M8
e |0 Other screw size : M10
FRN 11~15VG7S-2 5 ize WA FRN 75VG7S-2
FRN 11~15VG7S-4 e e Screw size M4
[ro][10]
lLiRL2/sfsa] et PENO U TV W] : —
B0 [o8 ] LI/R)[L2/s{[La/T[| P1 [PCINGY| u || v [ w
o6 Screw size M6 G || @ Screwsize G :M10
e e Other screw size : M12
FRN 18.5~22VG7S-2 FRN 90VG7S-2
FRN 18.5~22VG7S-4 FRN 132~220VG7S-4
% Screw size M4
% -.E;:' -'{0 *
1= o 0 2 i
j w7 CTCT O BT B b
COCH Screw size M6 6 | Screwsize G :M10
|8 Other screw size : M12
FRN 30VG7S-2 FRN 280, 315VG7S-4
FRN 30~55VG7S-4
Screw size M4
Wm A L
L14g|Le/sjus/ ] pi [P o O]
G| G Screw size M8
6| ©

Main circuit terminals Screw size R0, TO : M4
; G:M10
Other screw size : M12

FRN 355 400VGT7S-4

Screw size RO,TO : M4
G:M10
Other screw size : M12

_ 1 is main circuit terminals position.
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® Control circuit terminals

(82]

%%%YYAAMMMH xxxxmm_PPW v
CC42E1233MDVM6789ABM1M

w%YYw111mCW%CXXXXFchm
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3. Test Run (nveHEr

3-1 Preliminary Check and Preparation SGLIRLASLIT, U, V, W
Perform the following checks before starting operation
(1) Check that the inverter is correctly wired.
Most importantly, the inverter output terminals, U, V, and
W should not be connected to a power source and the
earth terminal should be correctly grounded.

(2) No terminal or exposed live part should be short- Figure 3-1-1

circuited or grounded, Inverter Connection Diagram
(3) Check for loose terminals, connectors, and screws.

(4) Check that the motor is disconnected from mechanical
devices.
(5) Turn all switches off so that the inverter will not start or
malfunction when powered on.
(6) After power-up of the inverter, check that:
1) the KEYPAD panel gives indications as shown in
Figure 3-1-2 (no alarm message), and
2) the inverter contained fan is rotating.
(However, when the function code H08 "Caooling fan
ON-OFF control” s used, there may be a case where
the built-in fan is stopped.)

Maotor

Figure 3-1-2
KEYPAD Panel Display with the Power ON

» Never turn the power switch on (closed) before mounting the face cover. Do not remove the cover while
the Iinverter is energized.

» Do not handle the inverter with wet hand.

Doing so may lead to electric shock.

3-2 Qperating Methods

There are many operating methods. Read this manual and select the one most suitable to the intended use
and operating conditions. General operating methods are described in Table 3-2-1.

3-3 Test Run Table 3-2-1 General Operating Methods
After checking that no abnormal condition exists in 3 1, perform  Operating Operation
a test run, method PPEad Fantio commands
Before delivery, the inverter is programmed to be operated from From KEYPAD panel - -
the KEYPAD panel (with function code FO1 set to 0 and FO2 to 0). KE;"'TAD keys :
(1) Turn the power on. Check that the speed indicated by paRe =0
blinking LEDs is Or/min. Through Contact inputs
(2) Set the speed to a lower level around 100r/min using the external (switches)
AN key. signal Varahie resEior Terminals:
(3) Press the Bl key to run the motor in the forward input (POT) or analog | VD - CM
direction or the [§illl key to run in the reverse direction. voltages TERIRN,
Press the Ei3 key to stop the motor. REV - CM

(4) Check that:
1) the motor runs in the selected direction (see Figure 3-3-1),
2) it revolves without any problem (motor roars and excessive  invener output

vibration), and

3) it smoothly accelerates or decelerates.
If no abnarmal condition is observed, raise the operating
speed and check again.  If the inverter is found to normally
function in the test run, start regular operation,

Reverse

Fanward

Figure 3-3-1 Motor Rotating Directions
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If the inverter is found to normally function in the test run, start regular operation.

= |f any abnarmal condition is observed with the inverter or motor, immediately stop and locate the cause
(see 'Troubleshooting').

» Even after the inverter stops outputting, touching any of the inverter output terminals, U, V, and W may
lead to electric shock if a voltage is continuously applied to the main circuit power terminals, L1/R, L2/S,
and L3/T, and auxiliary control power terminals, R0 and TO. The smoothing capacitor remains live after
the power switch is turned off and requires some time until completely discharged.

When touching an electric circuit after the shut-down, check that the charge lamp is off or check with a
multimeter that the voltage has been reduced to a safe level (24V or less).

» Setting a function cade in a wrong manner or without fully understanding this manual may cause the
motor to revolve at an unacceptable torque or speed, possibly resulting in accident or injury.
Accident on injury may result,
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4. KEYPAD Panel

= |f the user set the function codes wrongly or without completely understanding this user's manual, the
motor may rotate with a torque or at a speed not permitted for the machine.
Accident or injury may result.
= The STOP key is effective only when its function has been set. Install an emergency stop switch
separately.
Accident may result.

4-1 Appearance of KEYPAD Panel

(A) LED monitor

(B) Auxiliary information indication for LED
monitor

(C) LCD monitor

(D) Indication on LCD monitor

(E) RUN LED (valid during KEYPAD
panel operation)

——— (F) Control keys

(G) Operation keys

4-1



(A) LED monitor:
Four-digit 7-segment display . i .
Used to display various items of monitored data such as setting frequency, output frequency and alarm
code.

(B) Auxiliary information indication for LED monitor:
Selected units or multiple of the monitored data (on the LED monitor) are displayed on the top line of the
LCD monitor. The M symbol indicates selected units or multiple number. The symbol A indicates there
is an upper screen not currently displayed.

(C) LCD monitor:
Used to display such various items of information as operation status and function data. An operation
guide message, which can be scrolled, is displayed at the bottom of the LCD monitor.

(D) Indication on LCD monitor:
Displays one of the following operation status with m . . -
FWD: Forward operation REV: Reverse operation STOP: Stop
Displays the selected operation method:
REM: External signal LOC: KEYPAD panel COMM: Communication terminal JOG: Jogging mode
The symbol ¥ indicates there is a lower screen not currently displayed.

(E) RUN LED (valid during KEYPAD panel operation):
Indicates that an operation command is being input by pressing the [Jor key.

(F) Control keys:
Used for inverter run and stop
: Forward operation command : Reverse operation command : Stop command

(G) Operation keys:
Used for screen switching, data change, frequency setting, etc.
The Table 4-1-1 shows the main function of the operation keys.

Table 4-1-1 Functions of Operation Keys
Operation key Main function
Used to switch the current screen to the menu screen or

PRG switch to the initial screen in the operation/alarm mode.
Used to switch the LED monitor or to determine the entered
DATA frequency, function code, or data.
Used to change data, move the cursor up or down, or scroll
' the screen
SHIFT Used to move the cursor horizontally at data change. When
this key is pressed with the up or down key, the cursor
moves to the next function block.
Used to cancel current input data and switch the displayed
screen. If an alarm occurs, this key is used to reset the trip
status (valid only when the alarm mode initial screen is
displayed).

Used to switch normal operation mode to jogging operation

+ mode or vice versa. The selected mode is displayed on the
LCD monitor.

Switches operation method (from KEYPAD panel operation
to external signal operation or vice versa). When these keys
+ are pressed, function FO2 data is also switched from 0 to 1 or
from 1 to 0. The selected mode is displayed on the LCD
indicator. (REM, LOC)




4-2 Alarm Mode

Alarm detection order
Alarm code

Number of successive When a single alarm occurs, the

occurrences

At inia alarm mode screen appears .
where the content of the alarm is

} -a— Operational instruction indicated.

RESET=>RESET

When multiple alarms occur at the same time, the contents of the alarms can be checked using the

and keys.

Alarm Detection Order

Operating keys | LED display | LCD display Content
5 5 Alarm No. 5
4. 4 Alarm No. 4
3. 3 Alarm No. 3
A 2. 2 Alarm No. 2
1 1 Alarm No. 1 (multiple alarms)
Blank 0 Latest alarm (single alarm/already has been reset)
Blank = 1st latest alarm
Blank =3 2nd latest alarm
Blank -3 3rd latest alarm
Blank -4 4th latest alarm
Blank -5 5th latest alarm
Blank -6 6th latest alarm
. Blank -7 7th latest alarm
Y Blank -8 8th latest alarm
Blank -9 9th latest alarm
Blank -10 10th latest alarm




4-3 KEYPAD Operation System (Hierarchical Structure of LCD Screens)
4-3-1 During Normal Operation

The basic KEYPAD operation system (hierarchical structure of screens) is illustrated below.

1500 | vy [ 1500 | FUNC FUNC 1500 |
Operation, | [ Program | MEalla¥ | =LY  Detailed
mode screen " | menu screen ' e ——1L i informatfanf=--
; i D— ..:Fun.ctton_:_- ] -.scresem
RESET|H A jif] atioems: e

A A A
_-_‘ |

Figure 4-3-1 KEYPAD Operation in Operation Mode

4-3-2 When an Alarm Raised Occurs

When an alarm occurs, the KEYPAD screen system is switched from the normal operation mode to the alarm
mode. The alarm mode screen appears where the alarm information is indicated.

The program menu, function, and detailed information screens are similar to those of normal operation. The
program menu screen can be switched to the alarm mode screen using only.

An alarm
oceurs.

[}

:

i mode screen
. _

1

Alarm resetting process (including [EES1=21 )
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QOutline of Indications on Different Screens

No. Screen name Description
1 Operation mode | You can change motor speed or switch LED monitor when this screen is shown on
KEYPAD during normal operation.
2 Program menu | Function menu is shown on this screen for your selection. Select a desired
(Program mode) | function from menu and press [ to call screen for selected function. Menu
contains the following options as KEYPAD functions.

No. | Menu item Qutline

1 Function menu If this is selected, a name list of function codes
appears. Select a desired code to call data setting
screen for that code where its setting can be checked
or changed.

2 | CHECK DATA If this is selected, a data list of function codes
appears. Select a desired code to check its setting.
Similar to the SET DATA above, data setting screen
can be selected where its setting can be changed.

3 | MONITOR This screen is used as operation status monitor to
check various data.

4 I/0 CHECK This screen is used to check status of inverter and
optional analog input/output and digital input/output
signals.

5 MAINTENANCE | This screen is used to check maintenance

INFO information including inverter status, life expectancy,
communication errors, and ROM version.

6 MEASURE Maximum and average currents and average braking

LOAD FACTOR | power can be measured to determine load factor.

7 ALARM INFO This screen is used to check operation status and I/0O
status at the time of the latest alarm.

8 ALARM This screen is used to check the latest alarm, multiple

HISTORY alarms that occurred at the same time, and alarm
history. Select an alarm and press to check
cause of that alarm and troubleshooting information.

9 COPY DATA Function code settings for an inverter can be stored
and copied to another inverter.

3 Function When a function is selected from program menu, the corresponding function
screens screen appears for execution of that function.

4 Detailed Functions that cannot be executed by function screens (change of function code
information settings and indication of causes of alarms) are displayed by detailed information
screen screen.
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4-3-3 Program Mode

The KEYPAD operation (hierarchical structure of screens) in the program mode is illustrated below.

I Program mode I
1500 | [ oc

el

(1) Function menu
— | A, v : Selects a code l
.Selects a directory RESET I
> wtafy Jumps to '{Sg‘;‘;: i“?;’a
previous/nex group 1500 | | oc
SET DATA
=nt e | i
STOP+a, v
Changes a special value
*1 [ 1500 | [ oc > Moves cursor
(), [CHECK DATA
A Selects a code ﬁ

: Saves dala -
= |E:Seiects a directory| _ | (Code +1) * ° ’
T+ lv: Jumgsto - )

1500] [oc 1500 | | oc

ONITOR } u 1/O CHECK
1) Input signals u n

1) Operation status 1

|2'} Operation status 2

)

1500 | [ oc 1500 | [ oc |

MAINTENANCE INFO n n ALARM INFO

1500 | | oc

Program menu
v Selects a
function between —]

{1}and (9).

1) Operation status 1
I21Dneration status 2
IﬂODeraﬁm status

1) Operation status 1

In operation (5>
mode only —>

1500 | | ocC
©) MEASURE LOAD
» [FACTOR
FID : Startsistops
measuraement
114 Alarm history 1
() » |12} Multivte alamms
13} Alarm history 2
14) Alarm history 2
1500 | | copy 1500 | [ oc 1500 | [ oc
COPY DATA " ALARM HISTORY CAUSE
A Selects'a _(9) (8)_ |A,v: Selects an alarm = A,V Scrolis over
process o L = » screens
FID: Starts iy yp———— %
copying

*1: When the limiting function by the password (function code LO1, L02) is active, you cannot select until the
password setting is completed. Usually you can select, though.
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5. Function Selection

« When the retry function is selected, the inverter may restart automatically after tripping.
(Design the machine to ensure personal safety in the event of restart)
Accident may result.
« When the torque limiting function is selected, operating conditions may differ from preset conditions
(acceleration/deceleration time or speed). In this case, personal safety must be assured.
Accident may result.
« If AUTO RESTART is selected in the restart mode after momentary power failure (function code F14), the
inverter restarts automatically starting the motor rotation when the power is re-supplied.
Accident may resulit.
« When auto tuning (function code H01) is started, the motor, machine or equipment starts and stops
repeatedly. Ensure safety before performing auto tuning.
Accident may result. :
« If the user set the function codes wrongly or without completely understanding this user's manual, the
motor may rotate with a torque or at a speed not permitted for the machine.
Accident or injury may result.

« During pre-excitation, the speed adjuster does not function and the motor may be rotated by load
disturbance. When using pre-excitation, therefore, also use the machine brake.
Injury may resulit.
« If improper data is set at the function code related with speed adjuster as in the case of setting high gain
abruptly, the motor may hunt.
Injury may resuit.
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Underline indicates a factory setting.
Fundam ental Fun ons Items withoul underline have different factory settings according to capacity

Cammunication = Communicaion .
address _ address
Foode FrTY Function name Selting range Frode e Function name Setling range
Aumber Link numbar i Link number
FoO on| 80( 50h)|Data o1 F2 18nh| 85( SFh)|Motorsound 0103
protectiar 0 ' Data change enabie {Sound tane) |- javelo
1 Data profection 1 level 1
This is a function 1o prolect writing from the Keypad 2 level 2
panel, 3 level 3
The proteciion af wiiting rom the link (T-Link, RS485, T35
elc.) is defined wilh H29 "Link function protection” ) 24n { n 3::::11% g m,; 0 Wi
N 0! KEYPAD operation ( A and V key) =35
e Angloa TOTI0 6 1 GED F3 25n| 96( 60h)|Stopspeed  |0.010 10.0 10 150.0 vmin
. (Level) (The trequency is limiled so as not to become 0,1Hz or
2 - Analog inpul (0 1o +10VDC) less. (When using or VIF Frafs
3 © LUIP/DOWN control 1 (inilial speed = O rimin) F38 26h| a7¢ &1 h)|stop speea oot
4 | UP/DOWN conlrol 2 (inlial speed = |ast value) (Detechion 0 : Reference valug
5 | UP/DOWN control 3 (initial speed = Creep fithid) { S Detactd valug
speed 1 or 2
&: DIA card JI!npul It is fixed 0 10 use the V/F control,
3 =
7 : DIB card input £39 2| ©8{ 82n) i‘g:_:ﬂ:peed 0,00 1o .50 10 10.00 5
.2 2h| | hj | Operation Qg1 halding (ime}
method The ethod of operation is set_ FY 28n| 99( &3 h)|Torgue limiting [0 10 2
0 : KEYPAD operation (FWD or REV or STOP key) frode 3 0 ; Torque limiting invalid
{LacaL) 1 Tarque limiting
1: FWD or REV signal inpul (REMOTE) 21 Power limiting
The change of REMOTE/LOCAL is possible also by 5
RST+STOF key lo the keypad panel.  This 3 Torgue curren! limiting
1o writing data of FOZ2. e 29n| 100{ B4 n) | Torque imiting |0 1o 3
FO03 3h| BIC 51 h)|M1 Maximum |50 to 1500 to 12000 Himin mode 2 0 Same limiting level (level 1) for 4 quadants
1 ! Drive torgue limiting (level 1),
FOMN 4h| 82( 52 h)|M1-Rated 5010 12000 rimin and Brake torque limiting (level 2)
3pecd 2 - Upper tarquie imiting (leve! 1),
83( 53h) wﬁmm B0to 999V and Lower torque limiting (level 2)
age
3 . Bame limi level for 4 quadrants
34( 54n) Acceterston [0.01 10 50010 33,985 pabets ar':'?w op? d‘-r:ewm
time 100.0 to 599.5
:J X Level 1 and 2 is the data setting of the definition by F42,
1000 to 36005 43 ahead.
BS( 55 h)|Deceleration  |0.01 to 5,00 to 99.095 Faa 2Ah| 101( 55 )| Torque limiter |010 5
ime 1
lime 100.0 1o 899,95 value 0 Intemal preset vaiue by F44
1000 to 3600s “;‘;ﬂﬂ}n 1 Ai terminal input value [TL-REF1]
BS( 56 h)|M1 Electronic |0 to 2 3 2 DIA card input
thermal The motor averheating protection operates by using 3 DIB card inpit
overload relay | NTe thermistor with the motor only for VG, In this G iy
(Select) case, please make setling F10 Electronic thermal 47 Linkena
“Inactive” 5 - PID output
0 - Inactive (When you use the motor anly for V&) 2 i 2Bh| 102( &6 h)| Torque limiter |10 5
1 Adlive (for 4-pole standard motor, with s&lf-cooling value 0 Internal preset value by F45
fan) (level 2} 1 Ai terminal input vaiue [TL-REF2]
2 - Active {for Invener motor, with separate caoling tan) il 2 - DIA card fnput
87( 57 h) (M1 Electronic |0.01 1o 82 894 3 . DIB card Input
thermal 1
overioad relay ROJ 10T 4 Link enabled
(Level) 1000 to 20004 5 : PID autput
BB 58 h) | M1 Electronic [0.5 to 75.0 min 2Ch| 103( &7 h)| Torgue limiter |-300 to 150 to 300 %
thermal value
nverlnad’rglay (level 1)
armal time
o 20h| 104( B8 h) | Torque limiter |-200 1o 10 to 300 %
al
{ )| Restart mode |0lo 5 i
after i i llevel 2)
0 Inactive (Tnp and alarm when power failure ocours. ) -
momeniary 2En| 105( &% h)|Mechanical -300.00 to .00 to 300.00 %
power fallure |1 Inaciive (Trip, and aiarm when power recovers.) lass This is used when mechanical oss of the load makes
2 |nactive (Deceleration to stop, and tnp and alam.) compensation | amenas
fn;):f;“’e fecavery by P 2Fn | 108( ©A | Torque bias  |-300.00 to 0.00 1o 300.00 %
set 1 i
4 - Active (Mamentanly stops and its & Spead o ‘:::em valug can be added to the lomue reference
LIsus) TH1 . 3 swilched by DI and used
5, Active (Momentarily stops and restans at staring e S S 4 ALl -
spead) 30h { h} | Torque bias -300.00 10 0,00 to 300.00 %
( 1| Gain (terminal [0.0 10 100 10 200.0 % sit2 This set value can be added 10 Ihe lorque reference
12 input} value.
{ h) | Bias (lerminal |-24000 to 0 to 24000 timin TB1, 2 and 3 are switched by DI and are used,
12 input) aun| ¢ h}| Tomue bias  |-300.00 to 0.00 to 300.00 %
B8( 59 h) | DC brake 0 to 3800 rimin set 3 This sef value can be added 1o the lorque reference
(Starting value,
Jpanc) TB1, 2 and 3 are by DI and are used.
9, -54b) ?afa”k?"‘me‘ RiaI00% aza| ¢ m|Torquebias |0.00101.00s
ng level) activation timer| 3000/ 1 gos )
91( 5B h)|DC brake 00103005 i (i 10/ S00% = sat
|
(Braking time) 15,0 ; inactive) g
01lc 300s 33h| 251( FB h)|Torque Do
- reference lection of the data o 1ot
92{ 5C h)|Staring speed (0.0 ta 150.0 rimin manitar ::gﬁé::;; ;:;.eo:e M} MIpUEISiated S e
{Speed) (The frequency is limiled 50 as not o become 0.1Hz or (palarily) 0 Display wilh lorque polarity
fess, (When using sensoless or VIF contral)) L
Fa T 1 (+} for driving mode, and {-) lor braking mode
FoH 18h| 93( 5D h)|Starting speed |0 00101000 5
{Holding time) 34h { hy| LED maonitor  |-895.00 to 1.00 10 999.00
ST coeflicent The conversion coeffigent 1o decide foad axis rotation
ek 1AR| 94( SEh)|Molorsound  |0.7510 7 16 15 kHz (Disptay s g the o 3 dd
. . iy speed and Ihe display value al the jine speed displayed
{Carrier Freq.) | A factory setling vilue of TSkW of mare is 10kHz coefficient &) |i7\ EQ are set
Vou can change the setting of a function indicated by during operation Display value = Molor speed (0,01 {0 200,00)
You should stop operalion to change the setting of other functicns, The set data i€ affective only by 0.01 1o 200.00 and
oulside the range is invalid
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Underline indicates a factory setting

Items without underling have different factory settings according to capacity.

Commbnication
address

Functisn name
485 -

Dlinbaf Link number

Selling range

35h { ny|LED rn_onnor

-899.00 1o 1.00 to 99900

{Display
coefficient B)

The to decide the value
of the PID adjustment machine and the display value
(amoum of the process) of the amount of feedback is
sel by using display coefficient A and B.

Display coefficient A | Maximum value

Display coefficient B ; Minimum value

Display value = (Reference value or feedback value) *
{Display A-B)+B

LED display
filter

L] B

00t02t050s
Fiter 1o prevent LED from flickening by change of the
display dala,

The filler is effeclive in all the data with F55.

£

el
T e

a7h { h|LED
| (Selection)

S

e e

SEEEEEEEEE
e
SEE

e

S
e

B

e
S
B

e
e

Qo 28

0 : Detected speed 1 or reference speed (rmin)
(depending on F56 while motor is stopped)

1 : Speed reference value 4 (ASR input) (rfmin)
2 Oulpul frequency after ship (Hz)
3 : Tomue current reference (%)

4 ; Torque reference value (%)

5 : Torque (calculated valug) (%) -

6 Inverter input pawer (kW or HP) (depending on F&0)
7

B

9

- Oulput current (A)

- Oulput voltage (V)

- DC fink circuit valtage (V)

: Magnelic flux reference (%)

: Magnetic flux (calculated value) (%)

(€) (= is i

10
5
12 : Motor temp
thermistor unused.)
13 : Load shaft speed (r/min) (depending on F56)

14 : Line speed (m/min) (depending on F5&)

15 Ai adjusted value (12) (%)

16 | Ai adjusted value (A1) (%)

17 . A adjusted value (AIZ) (%)

18 | Al adjusted value (Ai3) (%)

19 1 Ai adjusted value (Ald) (%)

The following data becomes non-display by the mode
on the option,

20 : PID reference (%) (Display at the PID mode)

21 PID feedback value (%) (Display at the PID mude)
22 | PID output value (3) (Display at the PID mode)
23 ; Oplion monitor 1 (HEX) (Displayed with use of
oplion)

24 ; Oplion monitor 2 (HEX) (Displayed with use of
optien)

25 : Option monitor 3 (DEC) (Displayed wilh use of
option)

26 ; Option manitor 4 (DEC) (Displayed with use of
optien)

27 : Option monitor 5 (DEC) (Displayed with use of
aption)

28 : Optien monltor & (DEC) (Displayed with use of
aption)

when NTC

LED (Disptay
al stop made)

Qi1

Change of the display on F55 when the motor is
stopping.

The corresponding data is speed (0). load shaft rotation
speed (13), and line speed (14).

0 - Speed reference (r/min)

1 Speed {rfmin}

3sh| LCD

(Selection)

D1

Change of operation mode display on Keypad panel
0 - Operation guide (State of operation, Direction of
rotatian)

1 . Bar graph monitor (Speed, Current, Torque)

o o

T LCD
- (Language)

SR
e
e

=
e
e

S

=
-

T
o

e
S

e
e
L

o7

0 - Japanese
: English
Germnan

: French

- Spanish

- halian

: Chinese
7 HKorean

E RO

3Bh [} Lco

(Contrast)

Qto 51010
0 (Soft) to 10 (Hard)

3Ch { Qutput unit
selection (kW

or HP}

Qe

The unit of inverter power cansumplion and moter
(M1.2,3) of the function setting is defined.

0 kW
1 HF

30h| 107( &B h)|ASR1 (P-gain)

0.1 to 10.0 16200.0 {times)

You can change the setting of a funcbon indicated by
fou should stop operation to change the setting of other

dunng operation
nctions

Communication
add
Feode Tie rese Function name Sefting range
Aumbes Link number
3EN| 108( &C h)|ASR1 (l-gain) |0.010 1o 0.200 107000 5
P conlrol when selling 1.000
3Fh| 109( 60 h)|ASR1 (Feed [1.000109.9995
larward gain)
40h| 110 BE h)|ASR1 (Input 0.000 to 0.040 10 5000 5
filter)
41h| 111( &F )| ASR1 0.000to 0.005 10 0.100 5
(Detection
filter)
42n| 112( 70n)|ASR1 (Output [0.000 to 0.00210 0100 s
filter)
43n] 1130 71 h)|S-curve 01050 %
{Acc start side)
44n| 114( 72 h)|S-curve (Acc |00 50 %
| end side)
ash]| 115( 73 1) S-curve (Dec [010 50 %
stan side)
46h| 118( 74 h)|S-curve (Dec |01o 50 %
end side)
48h { hy| Magnetic flux |10 10 100 %
al lighl load
4ah[ 117( 75 h) | Pre-exiing 00101005
lime
F1s 4Bh| 118( 76 h)|Pre-excitation |100 to 400 %
initial Level
o 4Ch| hy| Speed limiter |Oto3
(Mode selec) | g - | imiting level 1 for forward retation, and limiting level
2 for reverse rotation
1 : Limiting level 1 for both side rolation
2 : Limiting level 1 for upper limit, and limiting level 2 for
lawer limit
3 : Forword (Level 1) and reverse (Level 2). Add the [12]
Input as a bias.
4on| o hy| Speed fimiting [-110.0 1o 100.0 to 110.0 %
(Level 1)
4Eh { )| Speed limiting |-110.0 to 100.0 to 110.0 %
(Level 2)
F£18% 4Fh| 118( 77 h)|Maotor D2
selection (M1, | aq effective motar (M1, 2 or 3) is selected by the
M2, M3) function or terminal.
0: M1 select
The signal input by the terminal is given 1o priority.
M1 select ; (MCH2 MCH3)=({OFF OFF) (If there is
no allocation)
M2 select ; (MCH2,MCH3)=(ON ,OFF){ON,ON}
1 M2 select (x function inactive)
21 M3 select (x function inactive)
80 Soh| h) | Current rating (0102
swilching 0 CT (Overioad current 150%)
11 VT (Overoad curent 110%)
2 L HT (Overtoad torque 200/170%)




H : Underiine indicates a factory setting.
E: Extension Terminal Functions Homs whheuk tniértie v difk . . oo -

Communication = Communication 7
sddress address
Foode Function name Setting range Foode [— Function name Satting range
m::a Link number bar | Link number
Q4 101h| 120( 78 m)[X1terminal  [Qto 63 €12 | 10ch| 131( 83m)[X13teminel |Oto 281083
function 0103 : Multistep speed selection (1 10 15 steps)  function
(0:861, 1:552.2: $84.3:588) Ei3 100h] 132( 84 h)|X14 terminel [0 10 25 10 63
4.5: ASR and ACC/DEC time selection (4 steps) ¥ =T = x""'i"' =
i b function Sefting of nommal stste of X1-X9.
& : 3 wire operation slop command (HLD) normal 0: open
7 : Coast-o-stop command (BX) L_ open/closad ‘;W‘W
8 : Alarm reset (RST) 7T Normatty closed
i oFh| 133( 85m)|Y1terminal  [0to 11047
9: Extemal Alarm (THR) 1 23 85h)

0 : Inverter running (RUN)

1 : Speed sxistence signal (N-EX)

?:Mmmm;
3: Speed sgllivarent signal (N-AR)
4 : Spead level detection 1 (N-DT1)
5 : Speed level defediion 2 (N-DT2)
& : Speed level detection 3 (N-DT3)
7 : Slopping on undervoltage (LU

10 : Jogging operation (JOG)

11 : Speed ssitting 2 / Speed setting 1 (N2N1)
12 : Motor M2 selection (M-CH2)

12 : Motor M3 selection (M-CH3)

14 : DC brake command (DCBRK)

15 | ACC/DEC clearnd 1o zero (CLR)

18 : Croep speed switching in UP/DOWN control

b ’ l:mwmmm)
17 : UP command (UF) . - . b= b
18 : DOWN command (DOWN) Torque lmiting

10 : Torqua detection 1 (T-DT1)

11 : Tomue detection 2 (T-DT2)

12 : KEYPAD operstion mode (KP)

13 : inverter stopping (STP)

14 : Operation ready outpul (RDY)

15 : Magnatic fux detection signal (MF-DOT)
16 : Motor M2 salection status (SW-M2)

17 : Miotor M3 selection sistus (SW-M3)

18 : Mechanical braks release signal (BRK)

18 : Wiitte snabie for KEYPAD (WE-P)
20 : PID control cancel (N/PID)

21 : inverse moda changeover (TVS)
22 Interiock signal for 52-2 (IL)

23 : Write anable through link (WE-LK)
24 : Operation sslection through link (LE)
25 : Universai Di (U-D)

26 : Pick up start mode (STM)

ﬂuém!mcm, n command (PG (PR) optional 19 : Alarm Indication signal 1 (AL1)
28 : Zero speed locking commaend (LOCK) 20 : Alarm indication signal 2 (ALZ)
29 : Pre-audting command (EXITE) 21 : Alarm indication signal 4 (AL4)
30 : Speed reference limiter cancel (N-LIW) 22 : Alerm indicstion signal 8 (ALS)
(Reisted function : F78, FT7, F78) 23 : Fan operation signal (FAN)
31 : H41 flomue referance| cancel (H41-CCL) Nmm
32 : H42 frorque curment reference] cancel (H42-CCL) 25 : Universal DO (U-DO)
133 :H43 |28 : Heat sink overheat eary waming (INV-OH)
g Imagnetic fux reference] cancel (H43-CCL) : i
34 : F40 Rlorque lmiter mode 1] cancel (F40-CCL) ] ﬂjwmw
35 : Torque kmiter 2 / Torque limiter 1 (TL2/TL1) 28 : Lifetime starm (LIFE)
38 : Bypass from ramp function generstor (BPS) 28 : Under scceleration (U-ACC)
37, 38 : Torque bias refersnce 1/2 30 : Under decsleration (L-DEC)
(37:7TB1, 38:TBY) 31 : Inverter overioad sarty waming (INV-OL)
30 : DROOP selection (DROOP) ummmmm
40 © Zero hold command for Al1 (ZH-AN) nmmmmm
T i AR - ik sttt e Gy
42 : Zoro hold command for Ai3 (option) (ZH-AI3) :
43 : Zero hold command for Ai4 (option) (ZH-Ald) 36 : Load adaptive control under limiting (ANL)
1 37 : Load adaptive control under (ANC)
44 : Ai1 polarity change (REV-AI1)
45 : Ai2 polarity change (REV-ALZ) 38 : Analog torqua bias hoid (TBH)
* : 39 to 47 : Option DO o 8 (0-DO1 to 0-DOS)
48 : Ai3 polarity change (oplion) (REV-AI3) -
47 : A4 polarity change (option) (REV-AM) £Eib 10h| 134{ 88h)|Y2terminal (D10 2to47
48 ; Inverse mode of PID output (PID-INV) — : function
49 : PG alarm cancel (PG-CCL) gin inf 135 87 h)|Y3terminal  [Oto 31047
261 Undensoitage cence 1) Gc) ] 112n| 138( 88 h)| Y4 terminal |0 10 4 10 47
51 : Al torque bias hold [H-TB)] function
52 : STOP1 (The motor stops with normal €19 113n| 137¢ 89 h)|Y5erminal |0 to 1410 47
time.) (STOP1) fundtion
53: STOP2 (The molor siops with deceleratime 4) Ec0 114h| 138( 8A )| Y11 terminal |00 28 to 47
(STOP2)
54 : STOP3 (The motor stops with max, forgue.} €21 | 1180|1390 sBm)|Yi2teminal |ot0 201047
(STOP3) L_ function
55 : DIA data latch (DIA option) (DIA) £2e 118h| 140( BC h}| Y13 terminal |0 to 26 1o 47

56 : DIS data laich (DIB option) (DVB)

57 : Muiitiwinding motor cancel (S| (MWS) option) €23 11| 141( 8D M) mmm 010 28 to 47
(MT-CCL) sl
E2Y 4 Y1Sterminal |0 10 28 to 47
5810 83 : Option D 1Z/34I58 Q.01 108 i | -
EQe2 102h| 121( 79 h)|X2terminal 010 11063 €25 1190 143( 8F h)| Y18 terminal [0 to 26 1o 47
| function function
€03 10301 122( 7A )| X3 terminsl (010 21063 £26 11Ah] 144{ 90 n){ Y17 terminal |0 to 26 10 47
function z function
£34 | 104nf123( 7B m)|X4teminal  [0t0 31083 €27 | 11Bn] 1450 91 n)| Y18 terminal |0 to 281047
h_f'_'_‘w“" function
£ds 105h| 124( 7Ch)| X5 terminsl (010 4 1o 83 BEL 1en| 0| ¥ terminal 0000 10 001F
| function fundlion | Setting of normal state of Yito Y4,RY.
DB 108n| 1 7D h)| X6 terminal |0 to 51083 normay %
i ‘hm‘ : open/closed ‘:wx
€07 107h| 128( TEh)| X7 terminal  |Oto 71083 : Normaty
function
eEce 108h| 127( TFh)|XBterminal [OtoBto63
function
£33 108h| 128{ BOh)|X9terminal [0to @10 63
tunction
g 10AN{ 128( 81h)[X11 rerminal |0 to 25 10 83
€11 108n] 130( B2 h){X12 lerminal |0 10 25 to 83
function

You can change the seftting of a function indicated by during oparabon.
You should stop operation to change the seiting of other functions

5-4



Underline indicates a factory setting

Items without underline have different factory settings according to capacity

You can change the setting of a function indicated by D during operation
¥ ou should stop operation to change the seting of other functions

5-5

Communication Communication
address . address
Feode R v Function name Setting range Feode 485 Function name Setting range 2
number Link nupber niimiar Link number
E 110n| 148( 92 h)|PG pulse Qto9 £ & 133h| hy|Ai3 function  |0to 18
2:::;‘0 0 No dividing selection (When the Al option is installed, this s displayed )
s \on —
112 €5 134h { h} | Ai4 function Oto18
2 14 selection (When the AIO option is installed, this is displayed )
3.u8 1350 hy|Gain -10.000 to 1.000 10 10000 {limes)
41018 BdJ“IS‘"‘_E“‘ :°* Use A or V key lowrite data onto RAM during editing
51732 ?::;’9 INPUE with KEYPAD panel
6 1/64 Using F/D key causes data writing onto nonvolatile
0 1o 8: Internal PG inputs are outpul after being divided memnory.
7 Puise oscillation mode (A/B 90" phase difference 136hf h)|Gain i -10,000 to 1.000 to 10.000 (times)
signal) ::gnl:tnm‘:;tnr Use A of V key Lo wiite data anto RAM durning editing
Internal speed reference is output afler pulse (4i2) with KEYPAD panel.
conversion. Using F/D key causes data writing onto nonvolatiie
8:PG (PD) memary .
Pulse inputs for position encoder are directly output 137n| | h)|Gan -10.000 to 1.000 o 10.000 {times)
9-PG (PR) adjustmant for Use A or V key lo write dala onto RAM duning editing
1 analog inpul | b KEYPAD panel
Pulse inputs for position command are directly (AI3) pal
output. Using F/D key causes data writing onto nanvolalile
1en| ¢ h) | Motor OH 100 to 150 to 200°C Y e "
Protection It is effective.when NTC thermistor is used with selected (When the AIO option is installed, this is displayed)
(temperature) | maior (M1.M2) 138h| hy| Gain -10.000 to 1.000 1o 10.000 (tlimes)
11Fh ( n)|M-OH early 5010 7510 200 °C ::gjl:‘gn::;i::m Use A or V key to write data onto RAM during editing
RRHEING It is effective when NTC thermistor is used with selected (Aid) with KEYPAD panel
(temperature) | motar (M1,M2) Using F/D key causes data writing onto nonvolatile
120n|205( CD h)|M1-M3 0.00 to 1,60 10 5.00 V il
(operation (When the AlO option is installed, this is displayed.)
jevel FICH 138h| hy| Bias 2100.0 10 0.0 to 100.0 %
121n { I {1AV-Ok-pany. - | 2540 9101003 adjustment for Use A or V key lo write data onto RAM during editing
waming analog inpul | i KEVPAD panel
(Al
122n| ( h) | M-OL early 2510 8010 100 % Wy Using F/D key causes data writing onto nonvolatile
hai L memory.
12sh) ( m DE"":“"“ 010 100% 13an[ ¢ m |gias -100.010 0.0t 100.0 %
telall adjustment for
- Use A or V keylownte dala onto RAM during editin
124n| ( h)|DBOLearly |0108010100% analoginput [ A 9 Ll Th eciing
% Ai2)
e { Using F/D key causes data writing onto nonvolatile
125h { h}| DB thermal 01030010 1000 s memory.
time constant
126h] 147( 93 h)|Speed 000 to 111 138h { h} | Bias -100.0 10 0.0 to 100.0 %
0
d:lfac!ion adjuctment for Use A or V key to write data onto RAM during editing
emod (N-DT1) (N-DT2) (N-DT3) analog input | Loy wEVPAD panel
Ai3]
0 " Detected spead e Using F/D key causes data writing onto nanvolatile
1 : Speed reference memary.
Only reference values are effective under VF control (When the AIQ option is installed, 1his is displayed )
127h| 148( 94 h)|N-DT1 Level [0 to 1500 lo 24000 r/min 13Ch { h)|Bias -1000100.0t0 100.0 %
1280 149( 95 h)|N-DTZ Level |-24000 to 1500 to 24000 imin ::’)L‘:ﬁg‘:i;:;‘“ Use A or V keyto write data onto RAM during editing
120n| 150( 96 h)|N-DT3 Level |-24000 to 1500 to 24000 imin (Aid) with KEYPAD panel.
12An| 151( 97 h|N-AR 10103010200% Using F/D key causes data writing onto nonvolatile
delection widlh e V'
| i i lled, thi d d.
128N | 1520 98 h)|NAG 10103.010200% (When the AIO option Is installed, this is displayed.)
delection widith 13Dh| | h) | Fiter 0.000 to 0.010 to 0.500 5
12¢n| 153( 99 h)|N-AG off-delay | 0.000 to 0.100 10 1.000 5 :‘:‘ﬂ‘:z‘g’“g;h;"’
timer A
L i) oo W) Lt 1EN| ( h)|Filter 0.000t0 0.010 10 0,500 5
a:arr?1 adjustment for
analog Input
12Eh| 155( 9B h)|Torque 0 to 30 1o 300 % (AI2)
-t:etm;un level l\ymen the VIF control is used, the calculation value is 13Fh] ¢ | Fiter 0.000 to 0.010 to 0.500 s
sel. adjustment for | nwmen (he AIO option is installed, this is displayed )
12Fh| 156( 9C h)| Torque 0to 30 to 300 % (a};\:;l)ng input
detection level |\\men the V/F control is used, the calculation value is
2 sel 140n| ¢ h)| Fiter 0,000 to 0.010 t0 0,500 5
adjustment for isi i
130h [ 157( 9D h)|Magnetic flux |10to0 100 % anlalug inpul (When the AlO option is installed, this is displayed.)
detection level (Aid)
U .
] 131 | h) | Ai1 function Oto 18 14| ¢ | Increment/ 0.00 1o 60.00 5
selection 0 : Input signal off (OFF) decremmt
1 : Auxiliary speed setling 1 (before ramp function) limiter (Ai1)
(£10 V / tNmax) (AUX-N1) 142h ( h) | Increment/ 0.00106000s
2 : Auxiliary speed setting 2 (after ramp function) (10 decremrnt
V / tNmax) (AUX-N2) limiter (Ai2)
3 : Torque limiter fevel 1 (£10 V / £150 %) (TL-REF1) 143h| h) | Increment/ 0.00106000 s
4 Torque fimiter level 2 (10 V / 150 %) (TL-REF2) ﬁ;’f{:r"'('::;) (When the AIO option is installed, this is displayed )
: y Iorque bu:s rek!tt-:rll;cef (210 V/ £150 %) (‘:i-sEF) Ta4n N 0 increment 0001060005
: Torque reference (before limit funclion) (x / decremmt i
£150 %) (T-REF) {imiter (Ai4) {(When the AIO option is installed. this is displayed.)
7 : Torque current reference (£10 V / 150 %) (IT-REF)
8 Creep speed 1 for UP/DOWN control (£10 V' /
tNmax) (CRP-N1)
9 ' Creep speed 2 for UP/DOWN control (£10 V' /
+Nmax) (CRP-N2)
10 . Magnetic flux reference (+10 V / +100 %) (MF-REF)
11 : Detecled line speed (£10 V / tNmax) (LINE-N)
12 - Motor temperature (+10 V / 200 *C) (M-TMP)
13 . Speed override (+10 V / £50 %) (N-OR)
14 - Universal Al (£10 V / +4000 (h)) (U-Al)
15 PID feedback (10 V / £20000 (d)) (PID-FB)
16 PID reference (10 \/ / £20000 (d)) (FID-REF)
17 PID cerrection gain (+10 V / 4000 (h)) (PID-G)
18 Option Al (10 V / £7FFF (h) (O-Al)
132h { hy| A2 luncion Oto18
selection




Communication
. address .
Frode 255 Function name SEling range
nurmibar Link number
145h { mlam !_uncrion Ofe 11031
selectian 0 Detected speed 1(0 16 10 Vde / 0 to 4lmax speed)
(N-FB1+)
1! Detected speed 1 (0 to £10 Vide / 0 1o tNmax
speed) (N-FB14)
2| Speed sellig 2 (before ACC/DEC calcolating) (0 1o
+10 Vdc / 0 1o $Nmax) (N-REF2)
3 Speed setlig 4 (ASR input) (0 10 210 Vde /0 to
+Nmax) (N-REF4)
4 | Delected speed 2 (ASR inpul) (010 £10 Vdc /0 to
£Nmax) (N-FB21)
5 : Detected line speed (0 to £10 Vdc / 0 1o tNmax)
(LINE-hit)
E - Torque current reference (0 to £10 Vdc/ 01o
£150 %) (IT-REFt)
7 Torque current reference (0 1o 10 Voo / 010 £150 %)
(IT-REF+)
e
S & Torque referance (0 to £10 Ve / 0 1o £150 %) (T-
. REFs)
3;33&35 9 : Torque reference (0 1o 10 Vde ! 0 lo 2150 %) (T-
- REF+)
E%%xléif 10 Motor cusrrent (016 10 Vde / 0 to 200 %) (1-AC)
o
i 11~ Motor voltage (0 1o 10 Vdc / 0 1o 200 %) (V-AC)
§?§§. 125 Inpul power (0 1o 10 Vdc / 0 o 200 %) (PWR)
. 13 OC link circuit vatage (0 10 10 Vde £ 0 to 80O V) (V-
DCy
14 * Test voltage output (+10 \Vdc) (P10)
15 : Test voltage oulpat (-10 Vde) (N10)
30 - Universal analog output (U-A0)
31 : Optio AQ (0-AD)
{ hy[AO2Z function |0fo §1o 31
i h}|AC3 function |0 to 3t 31
{ )| AC4 function |0 1o 31
i (When the AlO option is installed. this is displayed.)
{ h} | AQS funclion |0 1o 31
I (When the AIO option is installed, this is displayed.)
{ n) | Gain 100,00 to 1.00 to 100.00 (mes)
| adjustment for
analog output
{ADT)
{ hi| Gain ~100.00 to 1,00 to 100.00 {times)
adjustment lor
analog outpul
(AOZ)
[l n)| Gain -100.00 to 1,00 to 100,00 (limes)
adjustment far
analag oulpul
(AO3)
{ n)|Gain ~100.00 1o 1.00 to 100 00 (times)
adjustment far he Al TR "
analog ouput (When the AIQ option is installed, this is displayed.)
(AC4)
{ h)| Gain -100.00 to 1,00 1o 100.00 (times)
adjustment for " W
angiog autpul (When the AIC aption i installed, This is displayed )
(ACS)
{ )| Bias =100.0 fo 0.0 to 100.0 %
adjustment for
analog output
(AOT)
{ h) | Bias -100,0 ta 0.0 to 100.0 %
adjusiment for
analog oulpul
(A02)
{ hj | Bias =100.0 10 0.0 10 100.0 %
adjustiment for
analog output
{AD3)
{ h}|Bias =100.0 to 0.0 10 100.0 %
adjustment for 5 ;
i BUDL {When the AIO aption is installed, Ihis is displayed.)
(AQH)
{ h}|Bias ~100.010 0.0 to 100.0 %
adjusiment for .
anatog outpul {When the AlO option is installed this is displayed )
(AO5)
{ i | Filter 0.000 10 0.010 10 0.500 5
adjustment for
analog outpuf
{AO1-5)

YYou can change the setting of s function indicated by [ET] during operation
You should stop operation to change the seming of ather functions.

C: Control Functions of Frequen

Underline indicales a factory setting

Iterns without underline have different factory settings according to capacity,

y

Communication

address
Frode Fundlion name Selling range
Ay Link number
nLimber
201h { hy{Jump speed |0 to 24000 rimin
(Speed 1)
202n { njjJump speed 0 1o 24000 rimin
(Speed 2
203h { h) | Jump speed 0 {0 24000 rmin
(Speed 3)
204h { h)|Jump speed |0 ta 1000 r/min
{Hysleresis)
205h| 158; SE h) [Multistep 010 24000 rimin ¢ 0.00 1o 100,00 %/ 0.0 to 899.9 m/m
speed 1 (Change by C21)
206h| 158( 9F h)|Mullistep 0 1o 24000 rimin / 0.00 10 100.00 % / 0.0 to 999.9 mim
speed 2 (Change by'C21)
207h| 160{ AQ h) | Mullistep 0 to 24000 rimin / 0.00 (o 100.00 % / 0.0 to 999.9 mim
speed 3 {Change by C21)
208R [ 1611 A1 N | Mulustep 0 to 24000 rimin / .00 1o 100.00 % / 0.0 to 999.9 m/m
speed 4 {Change by C21)
200h| 162( A2 h)|Multistep 0t 24000 rimin / 0,00 to 100.00 % / 0.0 to 999.8 m/m
speed 5 {Change by C21)
20Ah| 163( A3 h)|Muitistep D 1o 24000 r/min / .00 to 100.00 % / 0.0 to #99.8 m/im
speed & (Change by C21)
208N | 1640 A4 h} | Multistep 010 24000 r/min / 0,00 to 100,00 % { 0.0 to 999.9 mim
speed 7 {Change by C21)
20Ch { | Mublistep 0 1o 24000 rimin / 000 10 100,00 % / 0.0 |o 8999 mim
speed B {Change by C21)
200h { ) | Multistep 0 to 24000 rfmin / 0,00 10 100.00 % / 0.0 10 998.8 m/m
speed 8 {Change by C21)
20ER { ) | Multistep 0 to 24000 rfrmin { .00 to 100,00 % / 0.0 to 889 m/m
speed 10 {Change by C21)
20Fh { ny | Muitistep 0 to 24000 rfmin / 0,00 to 100,00 % / 0.0 to 999.9 m/im
speed 11 (Change by C21)
210h { hj | Multistep 0 1o 24000 r'min / £.00 1o 100.00 % / 0.0 lo B89.8 m/m
speed 12 (Change by C21)
211h ( ) | Multistep 0 to 24000 r/min / D00 to 100.00 % / 0.0 to 995.8 m/m
speed 13 {Change by C21)
212h { h) | Mullistep 0 1o 24000 rimin / .00 to 100.00 % / 0.0 10 995.8 m/m
speed 14/ {({Change by C21)
Creep speed 1
213h { h) | Multistep 0 10 24000 rimin / 0,00 1o 100.00 % / 0.0 lo 9899 mim
speed 15/ {Change by C21)
Creap speed 2
214h i | Muitistep 0000t 0.100s
! speed
- agreement
oo timer
i 215h| | Muttistep Qo2
::ﬁf\:i ::mng 0 0 to 24000 rimin
1:0.00 10 100.00%
2:0,0t0 999.9 mm
| Defines setting melhods of CO5 1o C19 With seleclion
of *17, Ihe setting range applies to the max speeds (FO3,
ADB, A40) of selecled motor. Refer to F79 for maotor
£e8 2190 ¢ )| Speed seming [010 7
bz * Same as { FO1 )
210h] h} | Jogaing speed |D to 50 to 24000 rimin
21Eh { hi | ASR-JOG 0.1 1o 10,0 to 200.0 (limes)
{P-gain)
21Fn| h) | ASR-JOG 0.010 16 0.200 1o 1.000 5
(1-gain} P control when setting 1.000
220n| n|asr-JoG 0.000 10 0.040 to 5.000 5
{Input fillery
221m| h)|asr-J0G 0.000 o 0.005 10 0.100 5
(Detection
fitter)
{ h) | ASR-JOG 0.000 to 0,002 10 0.100 5
(Outpul filter)
i hy |Acceleration  |0.01 to 5,00 to 99.99s
lime JOs 100.0 10 898.95
1000 to 36005
{ h}|{Deceteration | 0,01 o 5,00 fo 99,995
time JoB 100.0 to 999 85
1000 {o 3800s
{ h)| S-curve JOG |00 50 %
(Stan side)
226h { h)|S-curve JOG [0 10 50 %
(End side)
2280 ¢ n) |asr2 0.11010.0 to 200.0 (times)
(P-gain)
22on| n|ASR2 001010 0,200 lo 1.000 s
{I-gain) P cantrol when setting 1.000
2280 | n |asrz 0,000 169999 s
(FiF-gain)
228n| | n |asr2 0.000 0 0.040 16 5 000 s
(Inpud fitter) '
22ch| n)|AsRz2 000010 0005100100 =
(Detection
filtes)
4 2z0h| ¢ ) |asrz 0.000 10 0.002 lo 0100 5
(Dutput filery




Underline indicates a factory satting
Items without underline have different factory settings according to capacity.

b P: Motor Parameters
Feode Function name Selting rnge
48 Link number . Communication "
number address
22Eh [ ) ,}cwem"n" 0.01 fo 5.00 (0 89.995 Feade == E Funclion name Selling range
lime 2 100.0 10 996 95 number | 7K number
10040 10 36005 o aon| ¢ h}| M1 Contral D103
22Fh { h}|Deceleration | 0.01 10 5.00 to 95995 method 0 ' Vector contral
lime 2 100.0 10 58992 1, Sensoress veclor control
1000 to 36005 2 Simulalion operation mode
230h| | h) | S-curve 2 0t 50 % 3 Mector conlral {Sync maolors)
(Stan side) PO 302n { h}|M1 selection 010 37
23th| | )| S-curve 2 01050 % (for Mater Display (KW.HP) changes by setling F&0
{End side) parameter P i' L\ ; ) changes by q
- = setting) 0 1a 35 Seltings for motors dedicated for VGT
e i I Iy|Aska A OO R <80 pmen) Data a1 FO4, FO5, and P03 Lo P27are aulomalically set
B |(P-gain) and write-protecied
: 2336 h)[ASR3 001016 0.200 10 1.000 5 36: P-OTHER
{l-gan) P conirol when satling 1,000 Diata al FO4, FOS5. and PO3 to P27 are write-protecled
:_k 3‘33 234h f) | asra 000109999 5 and cannol be averwritten,
Than (FIF-gain) 37, OTHER
o : Data al F04, FOS5, and P03 to P27 are write-protected
has ;gl 23sh| | n)|ASR3 0.000 10 0.040 10 5,000 5 T CBRneL Ra IO e,
;m - {Input filter) ra3 303h| 167( AT h)|M1-Rated 0.00 to 500.00kW at FB0=0
LEM J 20| { m]ASR3 0.000 10 0.008 16 0,100 = capacity 0.00 to 600,00HP al F50=1
S 5 7 (Delectian =& = . L 2z
B finer) PaN 304h| 188( AB h)|M1-Rated 0.01 to 99,894
< 23| | np{ASRI 0,600 10 0,002 10 0.100 = il 100.0 10 999.94
(Qutput fiter) 1000 Lo 20004
23En| h}| Accaleration | 0,07 to 5.00 lo 99995 305h) 169 ADh)|MI1-Poles 2 1o 4 1o 30 (poles)
lime:3 100.0 10 999,95 : 306h] 1700 AA b} [ M1-%R1 0.00 to 30.00 %
1000 to 3600s i 307h| 1710 AB h) [M1-%X 0.00 1o 50.00 %
23en| | ) |Deceleration | 0.01 1o 5,00 to 99.995 - @é’: 308h|[172( ACh)|M1-Exciling |0.01 10 93.994
time 3 100.0 lo 99995 “”":@gé curent 100.0 to 993.94
1000 to 36005 2&% o 1000 to 20004
23an| | i | S-curve 3 01050 % 3 | 309n[173C ADn)|Mi-Torue (00110 99,954
(Stan side) L currenil 100,0 1o 999 9A
23Bh| | h) |S-curve 3 01050 % T 1000 to 20004
(End side} = -
260 4 30AN| 1740 AE h) |M1-Slip 0,001 to 10,000 Hz
23Ch { fij|ASR4 0.1 te 10,0 10 200.0 (imes) i - (Oriving)
(P-gain} ' 30Bh| 175( AF h)|M1-Slip 0.001 to 10.000 Hz
2300 { h) [ASR4 001010020010 1,000 5 B (Braking)
{I-gain) P controd when seiling 1.000 2 % 30Ch| 176( BO h)|Mi-lronloss |0.00 1o 10.00 %
23En| | nj|asre 0000109859 5 e coafficient 1
(FIF-gain) 300k 177¢ B1 h) |Mi-iron las; 0.00 10 10.00 %
23Fh hy[ASR4 0.000 1o 0.040 o 5.000
y " 3 30Eh| 178( B2 h)|M1-lronloss (00010 10.00 %
{Input flter) ient 3
2400 { hi|ASR4 0.00010 00051001005 30Fh| 1780 B3 h)|MI1-Magnetic  |0.010 100.0 %
(Detection sataralion
fiter) coefficient 1
24| n|ASR4 0.00010 0.002 10 0.100 5 310h| 1800 B4 h)|M1-Magnetic |0.0 1o 100.0 %
(Sutput filter) sataral_bun
242n| )| Acceleration  |0.07 10 5.00 to 99,895 coeflicient 2
lime 4 100.0 to 999 85 anh[ 181( BSh)[M1-Magnetic |0.010 100.0%
Salaration
2 1000 to 3600s eoefficient 3
243h i h)|Ceceleration |0.01 1o 500 10 99.995 312n| 182{ B6 h)|M1-Magnetic |0.0tc 1000 %
time 4 100.0 10 999 85 salaration
1000 1o 36005 coefficent -l
¥ ) |scurve 4 010 50 % 3130| 183( BT h) ::{-Ma_gnenc 0013 100.0%
{Starl side) aralian
243 Wj ey Qto50% 314n| 184( B8 h)|Mi-Secandary |0.001 109,953 5
{Eﬂﬂ SHE} time constant
a6h Hi | ASR swi X &5
i . e B 21 1 aisn| 185 Bah)[Mi-dnduced [Dtossav
B valtagge
247h| 185( AS h)|ACC/DEC 0,00 to 100,00 % ] coefficient
il | aten| 188 B M MI-R2 0.500 10 5,000
S comection
248h| 166( AB h}[ASR switching [0.00 to 100.00 % . fciemt 14
il 33 0 3i7n| 187 BB M [MiIR2 0,500 10 5,000
248n| h)|Creep speed |00 to 11 - carrection
LSJEPITSJ:\:'N (Creep Speed 1)(Creep Speed 2) - icient 2
Fiode) 0 Funetion setting (C18.19) ggg 318h| 188( BC h)|M1-R2 0.010 10 5.000
S camection
1:Analog Input (CRP-N1, CRP-N2} - s
‘You can change the setting of a function indicated by during operation He 319h|188( B0 h)|M1-Exciting  |0.000 to 5,000
‘¥ou should stop operation to change the setting of other functions - current
%g%;y cormection
o Hici
31Ah| 180( EE h)|M1-ACR-P 0110200
gain
S 31Bh| 191( BF h)|M1-ACR- gain |0.510 100 0 ms
g8 31Ch| 192( CO h)|M1-PG pulses | 100 to 1024 to 60000
P28 3100| 214( D6 h)|M1-Extemal | 0000 to 4000 1o 4FFF
PG correction
coefficent
3o 31EN| 193¢ C1 h)|M1-thermistor [O1a1ta 3
seleclion 0 No use thermistar
1 ¢ NTC thermistor
2 PTC thermistor
30 AM-TMP)
Please do the pratection level setting of the motor at
E30-E32

57



Underline indicates a factory seting
Itemns without underline have different factory settings according to capacity.

H: High Performance Functions T gl G k
Feode PP Fundlion name Seiling range
Communicati
;;l‘l%s ion . b Link number
Foode 285 Function name Satting range P #11h 0 | Operation 00103005
Filimier Link number command
Id fime
HO 401h| hy [ Tuning Olo4 e selfhold fim
Upasation Afier wniling the data, (his function’s data code S AEn|197¢ Cah)fAdive O (0%
seledlion automatically retums ta 0 0 Inaclive
G- Inactive - 1 Aclive
1- ASR system tuning HeB 414h| 198( C&h)|PID contral 10103
2 ' R1.L 7 luning (Mode select). 15 - nactive
3 Motar tuning at stopping mode 1 Active (nommal mode outpul)
4 : Motor parameters tuning al runing mode 2 Active (inverse mode oulput 1)
The data after the tuning goes oul when the pawer 3 Aclive (inverse mode oulpul 2)
supply fs tumed aoff 415h| 188( C7nj|Command  [Dto1
HO2 “All save funclion” must operale wil_en the select 0 : Keypad panel or 12 input
— (p ) of the data is ¥ 1 - Analog inpul (PIDS)
Hae 402h| 141 Eh)[AN Save (LR : :
Function |\hen tuning is executed at HO1 and the intemal data is e (Lt 0.000 t0 1,000 to 10.000 (imes)
written, or when the data is written by way of the link 417n| 202{ CA h)|i-gain 0.00 to 1.00 to 100,00 5
system (T-Link, field bus. and RS458, eic ), Ihe data 418h| 203{ CB h}|D-gain 0.000 1o 10.000 5
z goes aut when the power supply of the inverer is turned _
off.  This function must operate when preservation is 41sn].200({ C3 )| PID ‘“’:'m.ll 30016300 1030074 "
necessary. (Upper limit)
After writing the data, this function's data code HE& | 41An|204( CCh)|PID control  |-300 10 -100 to 300 %
ically returms 10 0. {Lower limit)
H23 | aoan| ¢ )| Data nitiakzing |0 1a 1 HE7% | 41Bh)208( CEN) fs';&‘.?,""“‘ Qo2
(Data resel) | The data which the customer rewrote is retumad (o fhe tatcanoa) || haca
state of the factory sefting value. Target functions lor 1 : PID seiect
inttialization are all fields of F, E.C, H, 0, L, and U 2 Auxiliary speed
e i fersied A 41Ch| 207( CF h)|Droop control |00 10 25.0 %
After writing the dala, this function's data code - - }|Droop -
i retums 1o 0. & 410h { h) | Data protect Qo1
a9 | 40an| ¢ 1) |Acto-reset 01010 - via senal ik | £nction not 1o wiite data from fink (T-Link, RS485, etc.)
(Times) 0 : {inaciive) | by mistake.
110101 0 Non-protec
1 : Protect via serial link
Th n ut 1o the it
ler::n?rmsmim TR A ity There are two writing from the link about usual function
o field and senal data field. This S field is defined at
HOS 408h| hj | Auto-reset 0,01 to 5.00 1020.00 5 H30
(Resel 3
Interval) 41En| 208 DOh) SFerank link Qo3
RO% aoeh| | hy|Fan stop Dtot L;;:;“,n (Monitor}  (Speed (Operatian
a The temp of the cooling fan in the inverter is reference)  command)
detected and it is a function to control the cooling fan i o o x x
automalically ON/OFF 4 o o x
It atways rotates when Inactive is selecled. o o * @
0 Insctive - q- a o o
12 Ackve H3t aiFn| o )| RS485 010 1 0 255
The signal |rui|calm_g_lne ‘.°°"'"F fan operation can be (Address) Setting of the station address of RS485.
oulpul by sy g with this funclion.
408h | Reven Q101 broadcast | (0 RTU) , (99 : Fuji)
{ ey phase o ;
sequence lack |5 |nactive address - 110 255
¥ A q20n| ¢ )| Reass 0103
i - lect |0 Trip and alarm (E
0sh | 194( C2 h) | Stan mods Qa2 e {hode select FRAp and aldmt (E22)
2 (rotating matar | g - jnacy . ‘;‘;‘“m 1 Operation for HA3 timer . and alarm (Ers)
pick up ) ¢ :; ive " - fmﬁg emp:; 2 ; Operation for H33 timer _ and retry to communicate
S N AL oM e | = It the retry fails, then the invenar irips. ("Ers")
: Active (al all start mode} i t s Contl peral
- 1ol -
el Wz, Eg:,?.‘:[,? A ﬁ °: I 421h|  ( n)|RS485 (Timen) |0.01102.001020.00 5
: Ingclive
1 v Adive 422n { h)|RS485 Otod
» (Baud rate) |0 - 38400 bps
40Bh { hy Amom_au: Qw2 Ry tiss
operation OFF |11 is 2 junction when beceming following the stop speed
function setting to 1m off the invener automatically. 2 ;9800 bps
0 Deceleralion stop with FWD or REV shorted 1o CM 34800 bps
between FWD-CM and REV-CM. 4 2400 bps
1: The inverter is turned off below the stop speed even 423h { h) |RS485 Qw1
for ON between FWD-CM and REV-CM, (Data length) |0 - 8 bits
2: Coast-to-stop with FWD or REV shorted to M 17 bilts
400h| 196( C4h) :m?ﬂ:f:vﬂ D5t 50s 424h T ) |RS485 Otoit02
power failure {Parily check} |0 : No checking
(Restan 1: Even panty
waiting time) 2 Odd parily
40Eh { hy :eaaﬂI:I::r 1 1o 500 to 3800 ( r/minis) 250 1 ) |Rsa8s olo1
power failure (Stop bits) 0: 2 bits
{Fall rate) 11 bt
40FH| 1) | Restart after | 3ph 200V - 200 to 235 to 300V 426h| ¢ n)|Rs485 00106005
:‘m‘"*'r "a‘:‘lfzm 3ph 400V - 400 1o 470 10800V P Mo 1 0.0 Delection of R —
{Hoiding . Snor detection |5 4 19 §0.0s * Detection of communication break vakid
valtage on §§§?§:§§ ) It is & tunction to do ErS np detecting the access
Eoinuinis § . disappearing fer each station which includes an own
- station in the set lime due 1o some abrnormality (no
atoh| h) | Operation oo o ponse etc.) from via RS485
Wn‘h"'ﬂ"“ ting |2 SELALHIT i34 w 427h| I GEEE 0001000101008
seliold SeMing |, yraximum time (The inverier judges thal it is 3 power oy (Respanse | tha ime 1o return Ihe respanse is sel Lo the demand by
failure ily and self ins the i migal} a hast device.
command while the control pawer supply in the invener
establishes or until the main circuit DC voltage becomes
almost 0.)

You can change the seting of a function Indicated by during operation
‘Wou should stop oparation to change the setting of other functions
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Underline indicates a factory setting,
Items without underline have different factory settings according to capacity.

Communication Communication
add|
Fcode = 2 Ia'e.ss Function name Selting range Foode T — 3 name Setling range .
4 :
Atirmber Link number PumbEF Link number
HY G 428h| m|Rs48s ODlollaz H 447h| h) |Reserved 2 0o 6
(Prolocol) 0 FLUI inverer protocol itis not necessary o set usually
1 5X bus [FUJI privale link) protocol It these tuning are finished, this data code retumns to 0
2 Modbus RTU prolocol 0 : Inactive
Please set 1 {SX bus protocol) when you use the PG 1 ACR system luning
loader of the VG7 exdlusive use 2 - Voltage gain luning (execution wilhout connecting
el 429h| 209( D1 h)| Torgue 0ws motor)
mll:;nce 0 Intemal ASR outpul 3 Voliage sensor offset luning
Kbl 1 - Al terminal input (T-REF) 4 : Current sensor balance luning
27 DIA card input 5 : Magnet pole posilion luning (for SM driving)
3 DIB card input 6 : Shunt resistor gain luring
4 : Link input Hl2 448h| h)|Reserved 3 0 lo 5999
5-PID 0 - standard
t4e 42Ah| 210( D2 h)|Terque curment (010 4 3 1109999 . L
:IIZ;!L? 0 Intemal ASR output H T 44on| h}|Reserved 4 |0 1o 9089
12 Al temminal input (IT-REF) 0 - standard
2 DIA card input 1t 5689 : L
3: DIB card input
4 : Link input
RT3 [ azen] 211( 03| Magneichx Tot03 Alternative Motor Parameters
" a:l
o ntemad. t‘au.:.ﬂalion value —-
1 Al terminal input (MF-REF) Cumar;‘;lmwwn
2 Function setting value (H44) Fcode e Funetion name Selling range
3 - Link input n:r::e' Link number
i i )
42Ch| 212( D4 h) &:ﬂ::‘;:ﬂux 1010 100 % Gl somn| o W |Mz-Conal |gto 1
value M2 is an induction moter only for the veclor control.
HHE | 426n|215( D7h)|Obsever  [Qt02 A vecoronITHE
(Mode select} |q  Inactive 1 : Vector control without PG
1 Active (load disturbance observer) Rbe so2h| h) | M2-Rated 0,00 to 500.00kW at F&0=0
2: Active ion suppressing observen) capacily 0,00 to B00,00HP at F&0=1
42Fh| 216( D& h) | (P-ain 1)M1) |0.00 1o 1.00 (imes) GREE 503n| hy | M2-Rated 0,01 to 99,994
t
430n| ( h) | (P-gain 2){M2) |0.00 to 1.00 (times) e 100.0 to 999,94
431h| 217( D9 h) | (I-gain 1)(M1) |0.005 10 0.100t0 1.000 s 1000 to 20004
a32n| ( 1) | (-gain 2)M2) |0.005 to 0,100 10 1.000 5 ROM | soan| n v'-‘:“':;;ed 8010899V
433h |21 A ) [ Load Iner 0.001 to 50.000 (kg.m*
Shje10 DAhi]Loss ipeitle s (kg.m™) ROS | sosh| (  h)|M2-Rated |50 1o 1500 to 24000 imin
speed
434 h i 0,001 to 50,000 (kg. =
34h| ) hﬂzﬂﬂ ineria 0 (kg.m ) A0S S0Bh| hj|M2-Maximum |50 to 1500 to 24000 r/min
spead
435n| 213( D5h)|Linespeed  |Qlo3 307
07 507h hi | M2-Pole: 210 4 10 12 (poles,
Ieetbhck 0: Line speed disabled - e { ) e 2 = wu::p: )
1 : Line speed (analog inpul) (Al-LINE) : { nj | M2-%R1 0.00 to 30,
2 Line speed (digital input) (PG(LD)) span|  ( h} Mz%x_. 0,00 to 50.00 %
3 - High level selected signal g I sy M e B;QQ:A
: 100.0 to 999,
43th| )| zerospeed  [010 510 100 times) 9
contral (Gain) 1000 to 20004
438h { ) | Completion 0 1o 100 (pulse) 50Bh { h}|M2-Targue 0.01 to 99.984
=0ae . cunrent 100.0 t0 899.84
P )| oU alarm 0to i T 1000 1o 20004
prevention 10 - inactive soch| ( h)|M2-Slip 0.001 t0 10.000 Hz
1 - Aclive (Driving)
H58 43an| h)|OC alarm Ote 5000| h}|M2-Stip 0.001 to 10.000 Hz
prevention 0 - Inactive J
1 - Actlive i s0En| h}{M2-Iron 10515 0.00 10 10,00 %
RED -
R (e (N 1| i S0FN| ( m|Mz-lronloss |0.001 10.00%
?:I_Ti;im 1 0 - inactive - fHich
Lt Muthod 1 : s1oh| ¢ m)|M2ronloss  [0.00t0 10.00%
2 Method 2 ficient 3
3 - Method 3 51h| ¢ h){M2-Magnetic (0.0t 100.0 %
HE | 430h] ¢ h) |Load adaptive |0to 1 saluration
1
contral F "
[fipcipiz: |72 Wing Up GRJRAaIE ixgion 512n| (  h)|M2-Magnetc |0.010 100.0 %
1 - Winding dawn on forward rotation saluralion
HEc 43ER| | hy | Winding up 0.0 to 998.9 mimin i ent 2
Speed 5130 (  h)|MzMagnetic |0.0to 100.0%
HE3 43Fh| | h) | Counter weight | 0,00 to 600.00 (1) saturation
HE4 a40n| h} | Safety 0.5010 1,00 10 1.20 “ 3
coefficient (for e 514k 3 hj|M2-Magnetic | 0.0 to 100.0 %
rated lorque) e saturation
= - = sant 4
HES aa1h| | )| Machine 0,500 to 1,000 -
iency 2 bl s15n)  ( h) |M2-Magnetic |00 10 1000 %
e ;
{ h) | Raled loading | 0,00 to 600,00 (1) o 5
t h N?"" difa” lQle 1 sn| ) |[M2-Secandary (0,001 10 9.899 5
delete If these tuning are finished, lhis data code retums to 0. = time
{ hj|Reserved 1 |0 10 9559 @3 s h){M2-Induced |0 to 898 V/
0 Standard e voltage
1.t s coefficient
210 9998 - Undecided *g;; i e SO S L b
e e
You can change the setting of a function indicated by during operation e A
ou should stop operation to change the setting of other functions. == ICTEL] hy|m2-R2 0,000 to 5.000
. |coeciian
o
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Underline indicates a factory setting,

Items without underiine have different factory settings according to capacity.

N N b : O: Optional Functions
Foode 305 Fundlion name Selting range
| Co icali
R Link number f"'““"':: an
el | stan| h)|M2-R2 0.010t0 5000 Feode [———T— Function name Selling range
o corection per | Hik number
§“?,§“ §;§;i coefficient 3 -y oo
i BOh| 245( F5 )| DIA function 101
i@ sien| ¢ h|M2Exciing  [0.000105.000 e i k)
. curren! Cie RN
gfé'zi%g carection 1.BCO
i 2 ! ede 602h| 248( F&h)|DIB function  |0101
Bg® sich| hy[M2-ACR-P (01101010200 select 0 Binary
e |gain 5BCD
| 5100 h) [ M2-ACR gain [0.510 1.0 10 100.0 2
- { ) 3= oldto L FE] soan| ¢ ) |D1a 8D input |2 16 1000 10 7289
830 51ER| | h) | M2-PG pulses | 100 to 1024 to 60000 speed selling
A3 S1Fh)  { hy | M2-thermistor |00 110 3 allH G04h| h) | DIB BCO inpul |99 to 1000 10 7859
silection 0 Na use thermistor speed selling
1: NTC thermistor oS sosh| ) | Pulse Oia
2 PTC themistor ;‘;‘;‘:;W 0 Bulld-in PG
30 A (M-TMP) 1 - PG{PO) option
Please do the protection level setting of the motor st BOGh| | fi) |Line speed 100 1o 1024 to 600N0 (PR)
E30-E32 detection
saon| ¢ 1) | M2-Etectronic_|o10 2 L‘L‘F_’.‘;‘s'; PG
themal The moler averheating protection operates by using =
overload relay | NTC thermistor with the motar only for VG In this BoTh( ¢ hy|Line speed 010 1000 to 9899
(Seleclion) | cagq, please make setling a Electronic thermal delection
"Inactive” “’m} (Pulse
4 ¢ Active (for .standam molor, self-cooling fan) 508h ( )| Line speed 0 {0 1000 10 9989
2 ¢ Active (for inverter motor, cooling fan) delection
s2th| ( )| M2-Electronic |0.01 1o 89.94 m‘;:ﬂnf:"‘“
thermal
b et 121:,0 10 999,94 funtion 2)
(Level) 1000 to 20004 eosn| h) |Definition of | 010 16
52zn) )| M2-Electronic |0.5 to 75.0 min absolute PG
thermal signal input
overfoad relay { h} | Magnetic pole | 0000 lo FFFF
(Thermal time position offsel
{ n) |Salient pale | 1.000 to 3,000
36 523h| 229( ES5 h)|M3-Rated 0,00 to 500,00kW at FE0=0 ralio
capacily 0,00 to 600.00HP at FE0=1 sl 80ch| ny| Pulse Qi1
A36 524h| 230( EB h)|M3-Rated 0,01 to 99.994 ""Iﬂ""“ 0 : PGPR) oplion
purram 100,0 1o 959.9A S 1 ; Intemal input
1000 to 20004 ol3 80Dh| )| Pulse train Dto2
R37 525h| 231( ET h)|M3-Rated BO10999V input form 0 Phase difference 90° between A-phase and B-phase
vollage selection
1, A-phase ; Reference pulse, B-phase : Reference
A3a 526h| 232( E8 h)|M3-Maximum |80 to 998V sign
= voliage 2 : A-phase : Forward pulse, B-phase . Reverse pulse
38 527h| 233 E%h) :!S-R,mm 5010 1500 to 24000 rimin 6OEh| 247( F7 h)|Reference |0 10 1000 to 9999
. pulse
A40 528nh | 234( EA h)|MIMaximum |50 1o 1500 1o 24000 rmin comactian 1
speed
- 60Fh| 248( F8 h) | Ret, 010 1000 o 9599
ay 520h| 235( EB h)|M3-Pales 210 4 10 12 {poles) k ) p:,:;em i ?
524h|236( EC h)|M3-%R1 0.00 to 30.00 % 2
52Bh| 2371 ED h}|M3-%X |_q,m o 50.00 % 610h| 249( Fah)|APR P-gain |0.0 10 1.0 to 999.9 {limes)
»52Ch| 238( EEh)|M3-Exciting  [0.01 10 88.99A 6116 | 250( FA h)|Feed forward |0.0 1o 1,5 (limes)
Carans 100,010 89994 gain
1000 o 20004 &1zn { n} | Deviatlon over |0 1o 65535 (pulse)
52Dh| 239( EF h)|M3-Slip ~20.000 to 0,000 1o 5.000 Hz sy
compensation 613h { h) | Dewviation zero |0 to 20 to 1000 (pulse)
control width
52Eh| 240( FOh)|M3-Torque  |0.0to 20.0 FER 61ER| | )| Action on 0103
boost 0.0 Automatic torque boost (for CT laad) cammumca- |- Farced stop
0.1 to 0.9 - Manual torque boost (for Square torque tian efror 1: Stops afier preset operation lime,
hoad) 2 Stops it transmission error continues longer than the
1010 1.9 Manual lorque boast (Tor VT load) | operation lime
2.010 20.0 . Manual torgue boost (for CT load) 3 Conti perat
52FR| 241( F1h)|M3-Thermistor |01 1103 ad B1Fn| h) | LINK error 0.0110 0,100 20,00 5
selection 0 | Mo use thermistor (Timen)
11 NTC thermistor S 820h| ( h) LIT::: format  |01o1
2 PTC thermistor i Q' AWF
31 Al (M-TMP} 1: BN+ W
Please do the prolection level setting of the motar at 033 821h| 253( FD h)|Multi-winding |00 1
E30-E32. ”‘U;“;”“e'" 0 Inactive
s3oh| 242( F2 )| ma-Etectronic |ow2 el 1 : Active
g‘!f““‘; (etay |0 IPACUve (when using PTC thermiston =34 8z2zn| ¢ 1) | Mutti-winding  [11a 5
(Selection) 1 : Adtive {for standard motar, self-cooling fan) "S‘T:“r S;t:j""." The numbers of slave units excepl master unit are set
2 : Aclive (for inverter motor, separate-cooling fan) ium\;):‘) 9N | when multi-winding motor system is effective
531n| 243 F3m)|M3-Electronic |0.01 10 99.684 S E s2an| ¢ h |Link station | 16 255
z‘;":“;:‘d retay | 1000 10 989,84 | aadress
(Level) 1004 ta 20004 s36 B2dn| | h)|Link system 110 155
532n| 244( F4 n)|M3-Electropic | 0.5 to 75.0 min — slave station
thermal a3l &25h ¥ h) | Communica- |00 to 10 to 24
overoad rejay tion definition
{Thermal lime setling
a38 626h| ( njjuPac Olo2
You can change the setting of a function indicated by dunng operatian (Staristop) g siop LPAC
‘You should stop operation to change the setting of other functions 1 Start UPAC
- 2 : Stan UPAC (Initiakized stan)
Definition whether the | data from UPAC
OplGn (5 Made active or inactive




Underline indicates a factory setting
Items withoul underline have different faclory settings according to capacity.

Communication Communication
Feode 205 “dfess Function name Selling range Feode e MTESS Function name - Data setting range
et Link number THimber Link number
238 s27n] | ny |UPAC memary 00 to 1F Bich| ( ny|user Pas  |-a2788 10 32787
When the UPAC slop is changed, a peninent field is seL B1Dh { h) | USER P29 -32788 1o 32767
0 Hald B1ER| n|user P30 |-32768 10 32767
1 zero clear BiFh| ( nj|user P31 |-32788 10 32767
b - 1Q field gaon| | n)|USER P32z -32768 10 32767
2bit = M field B21n| h) |USER P33 -32768 1o 32767
3bit - RM field Bazn| ¢ n|user P34 | 32788 10 32767
AR2 M Dkt j B23n| (  n)|USERP35  |-32788 1o 32767
e 628h { h) |UPAC address j;ljlln:; Zi:M = Bedh . b O 22708 o wveT
Setling of UPAC address number in which RS485 sl : SHUSER BT S A
i is used when p I B26n| ( mluser Pas  |-32768 10 32787
UPAC apglication. gath| ¢ n|userpas  |-32768 10 32767
B2an| ¢ ny|USER P40 |-32768 10 32767
i Bagh| ¢ n|user P41 |-32768 10 32767
Lift Func { B2an] | m|USER P42 |-32768 10 32787
e Baen| ¢ ny|user Pz |-32788 10 32767
address { B2ch| ¢ hi|USER P44 |-32788 10 32767
Fode ——— = Function name el eage B2on| (  n)|userpsas  |-3276810 32767 2
number | Hnk number B2En| h|USER Pa6  |-32768 1o 32767
soin| ¢ iy I:assworo data | D 1o 9925 B2Fh| ( hi|UsER Pa7  |-32768 10 32767
Baoh| ( n|USER P48 |-32788 10 32767
] S | | e Bath| (  h)|USER P4s  |-32768 to 32767
aoan| ¢ 1y [Lift rated 0.0 1o 100.0 to 999.8 mim B3zh| ( hHUSER P50 |-32768 to 32767
speed | B33h| ( h|USER P51 |-32788 10 32767
b i soanl { h)Preset 002 Bash| (  h)|USERPS2  |-a27es 1o 32767
?EEEEEE S-curve 0 ! Inactive | B35h { h}|USER P53 -32768 lo 32767
o N cel, S-curve (15 steps, S-curve 5)> B36h| ( h)|USER P54 |-32768 1o 32767
g%g%zf}g 1 Method 1 _ | Barn] ¢ m|USER PS5 |-32768 to 32767
‘§*§§§§§ 12 with S51. 582, and S64 ail OFF 2 Bagh| (  WJUSERPSE  |-32768 ko 32767
. s hathod 3 Bagh| ( n)|USER P57 [-32768 1o 32767
. For VGT. zera speed is selected with SS1, 552, and BaAht - . — WLEERPSY  [oeresine/el
. 554 all OFF. sagh| nj|user Pss  |-32768 10 32767
{
{

| gosh| ( h) | S-curve 1 B3Ch h) |USER P80 |-32788 to 32767
L6 ooen| | ny | 5-curve 2 B3Dh n|user Pe1  |-32788 to 32787
2E ] som| | h) | S-curve 3 I U-A1
208h| h) | S-curve 4 B3Eh| h |USER P82 -32768 to 32767
90gh| | h) | S-curve 5 J U-AL2
80Ah| h) | S-curve & B3Fn| ( h|USER PE3  |-32788 1o 32767
20Bn| h) | S-curve 7 /U-Ai3
soch| hi|5-curve 8 B4on| ( h}|USER PE4  |-32788 10 32767
900h { hj | S-curve 9 FU-AM
S0ER| | n) | S-curve 10 0 to 50 %
90Fh| ¢ h) | Maker 0to1
: User Functions
Communication
Feode P Ll Function name Setling range
number Link number
341 | Bown|219( oemlusere -32768 lo 32767
BO2h|220( DC h) [USER P2 -32768 1o 32767
| B03n|221( DD n)|USER P3 -32768 10 32767
BO4h| 222( DE h)|USER P4 -32768 1o 32767
B05h| 223( DF h)|USER PS -32768 1o 32767
B06h| 224( EO h)|USER P& -12768 to 32767
BOTh| 225( E1h)|USERPT -32768 t0 32767
B08h| 226( E2h)|USER P8 -32768 to 32767
BOgh| 227( E3 h) |USER P9 -32768 to 32767
BOAh| 228( E4 h)|USER P10 |-22788 (o 32767
BOBR| ( h) |USER P11 -32768 to 32767
goch| h) |USER P12 -32768 lo 32767
BODh| ¢ h) |USER P13 32768 tn 32767
BOER| ( h) [USER P14 -32768 to 32767
BOFn| h) {USER P15 -32768 to 32767
Bioh| ¢ hj |USER P18 -32768 to 32767
Bith] h) |USER P17 -32768 to 32767
Bizh| | h) |USER P18 -32768 to 32767
Biah| h)|USER P19 -32768 1o 32767
Bi4n| ¢ h} |USER P20 -32768 1o 32767
Bish| h) | USER P21 -32768 to 32767
B16h| h)|USER P22 -32768 10 32767
B17h| h)|USER P23 -32768 to 32767
Bign| h}|USER P24 -32768 10 32767
Bigh| | h)|USER P25 -32768 10 32767
Bian| -( hy|USER P26 -32768 to 32767
Bign| ( h)|USER P27 -32768 1o 32767

You can change the setting of 3 function indicated by dunng operation
You should stop operation to change the setting of other functions
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Function codes “S" and “M" are codes to access the inverter
through links (RS485, T-Link, SX communication, field bus, etc).

Underline indicates a factory setting.

Items without underline have different factory settings according to capacity

You can change the setting of a function indicated by [[7] auning operation
You should stop operation fo change the setting of other functions

5-12

You cannot use them with the KEYPAD panel. g el :
Though you can access the codes “F" to “U" codes through these Foode =5 Funciion fams Dk s5tling range
links, these links are specifically designed to access the code "S” rumber | L7k TUTDE!
for operation and control and the "M"” for data monitoring. P51} —d30h1: 831 3E h) | Gosling Fan s HASSSh
M489 831h| 63 3F h)|Speed setling 1 -24000 1o 24000 rmin
o - . = (before speed - (data)"Nmax/20000
S: Serial Communication Functions M50 832h| B4( 40 h)|Speed seting 2 ~24000 to 24000 rfmin
. {before calculation of accelidecel ) - (data)"Nmax/20000
Communication = -
addrass M51 833h| B5( 41 h)|Speed setling 3 (after speed limit) -24000 to 24000 r'min
Fcode FreTs Function name Data sefting range (data)"Nmax/20000
number | LNk number Ms2 | 834n| 66( 42 h)|Control output 1 0000 10 FFFF
TO1h 1 1 h)|Frequency [ speed reference (Setting 1) -24000 to 24000 rfmin M53 B35h| &7( 43 h)|Control output 2 0000 to FFFF
. (data) o0 ME4 B36h| BB 44 h)|Control output 3 0000 to FFFF
2( 2 h)|Torque ref 0.01% /1d M55 837h| 69( 45 h)|Option monitor 1 0000 to FFFF
3( 3 h)|Torque current reference 0.01% /1d M56 838h| 70(- 48 h)|Option monitor 2 0000 to FFFF
4 4mM ic-flu 0.01% / 1d M57 83sh| 71( 47 h)|Option moniter 3 0 1o 65535
5 5h)|Ori position reference 0000 lo FFFF M58 B3Ah| 72( 48 h)| Option monitor 4 010 65535
B(__6 h)|Operation method 1 0000 to FFFF M59 83Bh| 73( 49 h)|Option manitor 5 -32768 1o 32767
Tt 7 h)|Universal Do 0000 to FFFF M&0 83ch| 74; 44 n)] Option menilor & -32768 to 32767
B[ Bh)A time 0.010 350005
9( 9 h)|Deceleration time 0010380005 = ‘
10{ A h)| Torque limiter level 1 0.01% / 1d
11{ B h}| Torque limiter level 2 0.01% / 1d
12( C h)| Operation method 2 0000 1o FFFF
Functions
Communication
address
Fecode Function name [Data setting range
485 Link number
number
Mot 801h| 15(  F h)|Speed setting 4 (ASR input) 24000 to 24000 rimin
: (aata)y
Moz BOZh| 16( 10 h) | Tomque reference 0.01% /1d
M3 BO3h| 17( 11 h}|Toque current reference 0.01% /1d
Mo4 804n] 18 12h) ji-flux 0.01% / 1d
MO5 B805h| 19( 13 h)|OQutput freq Y 0Hz 1 1d
M0& 808h| 20( 14 h)|Detected speed value -24000 to 24000 rimin
: (data)"Nmax/20000
Mo? BOTh| 21( 15 h)|Calculated tomue value 0.01% 7 1d
L] B08h| 22 16 h)[Calculated lorque current value 0.01% /1d
Mog sogh| 23( 17 m)|output 0.1Hz /1d
M0 BOAN| 24( 18 h)| Malor oulput 0.1kW / 1d
M1t B0Bh| 25( 19 h)| Output current rms value 01A [ 3d
Mi2 BOCH| 26( 1A h)|Output voltage rms value 0.4V /1d
M13 BODh| 27( 1Bh)|0O) method (final 0000 Lo FFFF
M4 BOER| 28( 1Ch)|O status 0000 to FFFF
M15 80Fh| 28( 1D h)|output Y1-¥18 0000 4o FFFF
Mi6 | *810n| 200 1€ h)|Latest alarm data 01048
Mi7 811h| 31 1F h)|Last alarm dala 010 48
M18 B12h| 32{ 20 h)|Second last alarm data 010 48
M1g B13h| 33( 21 h)|Third last alam data Qlo 48
M20 B14h| 34( 22 h)|A time 010 65535 h
M21 815n| 35( 23 h)|DC link circui vollage Vi 1d
Mm22 816n| 38 24 hy|Motor 1°C /1d
M23 817h| 37( 25 h)| Type code 0000 to FFFF
M24 818h| 38( 26 h)|Capacity code 01029
M25 B19h| 39 27 h)|Inverter ROM (main control) version Q000 lo FFFF
M26 B1Ah| 40( 28 h)|C ication error code 0 fo 65535
M27 S1Bh| 41( 29 h)|Speed setting on alarm -24000 1o 24000 rfmin
{(data)*Nmax/20000
Mz8 BICh| 42( 2A h)|Torque relerence on alarm 0.01% /7 1d
M29 B1Dh| 43( 2B h)|Torque current reference on alarm 0.01% / 1d
M0 81ER| 44 2C h)|Magnetic-fiux ref on alarm 0.01% /1d
M31 B1Fh| 45( 20 h)|Output y reference on alarm 0.1Hz ! 1d
M3z 820h| 46( 2E h)|Detected speed on alarm -24000 to 24000 o/min
- (data)*Nmax/20000
M33 B21h| 4T( 2Fh)|C torque an alanm 0.01% /1d
M34 822h| 4B( 30 h)|Calculated torgue current on alanm 0.01% / 1d
M35 823h| 49( 31 h)|Output on alarm 0.1Hz 1 1d
M35 824h| 50({ 32 h)|Mator output on alarm 0 1kW i id
M3T 825h] 51( 33 h) | Qulput current rms value on alarm 0,14/ 1d
M3g 826h| 52( 34 n)|Owput voltage rms value on alarm 0.1V 1 1d
38 827h) 53( 35h)|O method on alam 0000 1o FFFF
M40 B28h| S54( IBh|O stalus on alarm 0000 to FFFF
M41 B29h| 55( 37 h)|Output terminal on alarm 0000 la FFFF
M4z B2Ah| 56( 38 h) time an alanm 010 65535 h
M43 B2Bh| 57( 38 h)|DC link circuit voltage on alam gaviid
Mdd szch| s8 3a hj | Inverter intemal on alarm 1°C /1d
M45 B2Dh| 58( 3B h)|Heal sink temperature on alarm 1'C /1d
M4E B2Eh| 60( 3C h)|Main circult capacitor capacity 0 1o 100 %
M4a7 82Fh| &1( 3D h)|PC board capacitor lifé on alarm 010 65535 h




6. List of Inverter Protective Functions

the motor.

» The motor coasts when an alarm is issued.

An accident may occur.
+ When you reset the inverter while applying the operation command, the motor restarts suddenly. Make
sure the operation command is turned off before you restart.

Install a brake on the driven machine side if you need to stop

with the controller part of the inverter or a backup battery exhaustion occurs.

Related
Function Description Display function
code

DB resistor When the built-in braking resistor overheats, the inverter stops discharging and |4 &5 H E35-37
overheating running.

You must set the function codes E35 to 37 corresponding to the resistor (built-

z in/external). = =

DC fuse blown |When a fuse at the main DC circuit blows due to a short-circuit in the IGBT dCF

circuit, the inverter stops operation. This function prevents secondary

disaster. A damage to the inverter is suspected and contact FUJI

immediately.
Ground fault Activated by a ground fault in the inverter output circuit. If a large current £F

flows due to ground fault, the overcurrent protective function may operate to

protect the inverter. Connect a separate earth-leakage protection relay or an

earth-leakage circuit breaker for accident prevention such as human damage

and fire.
Excessive Activated when the position deviation between the reference and the detected |4 018
position values exceeds the function code 018 "Excessive deviation value" in
deviation synchronized operation.

The option code "o" becomes valid and is displayed on the KEYPAD panel

after installing options.
Memory error | Activated when a fault such as "write error” occurs in the memory. Er i
KEYPAD panel | Activated if a communication error is detected between the inverter control E-2 FO2
communication | circuit and the KEYPAD panel when the start/stop command from the KEYPAD
error is valid (function code F02=0).

Note: KEYPAD panel communication errors do not indicate the alarm display

and issue the alarm relay output when the inverter is operated by external

signal input or the link function.

The inverter continues operating.
CPU error Activated when a CPU error occurs due to noise. E- 3
Network error | Activated if a communication error occurs due to noise when the inverter is E-H 030,31

operated through T- Link, SX bus or field bus.
RS485 Activated if: £~ 5 H32,H33
communication |- RS485 communication error occurs while the function code H32 is setto 0 to H38
error 2

- A disconnection continues for mare than the specified period of 0.1 to 60.0

with the function code H38.

Operation Activated if multiple network options (T- Link, SX bus, and field bus) are c-5
procedure error |installed. Though you can install multiple SI, DI and PG options, this error is

issued if the two SW settings are identical.

Activated when you use HO1 and H71 to start auto-tuning while either [BX],

[STOP1], [STOPZ2], or [STOP3] is ON. Activated when you do not turn ON the

FWD key on the KEYPAD panel for more than 20 sec after you selected the

auto-tuning operation of H01 and H71.
Output wiring | Activated when the measured data are out of the motor characteristic data £~ HO1,H71
error range during executing tuning or the wires are not connected in the inverier

output circuit.
A/D converter | Activated when an error occurs in the A/D converter circuit. c-8
errar
Speed Activated when the deviation between the speed reference (speed setting) and [F - 5
disagreement | the motor speed (detected speed, predicted speed) becomes excessive.
UPAC error Activated when a hardware failure in the UPAC option, a communication error |F -5




Related

error

contactor for the charging circuit bypass is not closed) two minutes after power
is supplied.

Function Description Display function
" code
Inter-inverter Activated when a communication error occurs in an inter-inverter Erhk
communication | communication using the high-speed serial cards (optional).
error
IPM error Activated when the self cut-off function of the IPM operates due to an |PE
overcurrent or overheat,
Input phase The inverter is protected from being damaged due to input phase loss. rom
loss
Undervoltage | Activated if the DC link circuit voltage decreases to the undervoltage level due |1} F14
to a reduction in the supply voltage. The alarm output is not issued when the
DC link circuit voltage decreases and the function code F14 is set to "3 to §".
m Undervoltage detection level:
200V series: 186Vdc, 400V series: 371Vdc.
NTC thermistor | Activated if the thermistor circuit is disconnected when the application of NTC |-~ 15 P30,A31
disconnection |thermistors to corresponding motors (M1, 2, 3) is specified with the function A47
codes P30, A31 and A47. =
Overcurrent Activated if the momentary value of the inverter output current exceeds the 0t
overcurrent detection level due to a short-circuit or ground fault.
Inverters with a capacity of 15 kW use an IPM (Intelligent Power Module). This
protection function is activated when an alarm (such as overcurrent) is detected
on the IPM.
Overheating at | Activated if the temperature of the heat sink to cool the rectifier diodes and the | T+ |
heat sink IGBTs increases due to cooling fan stoppage.
External alarm | The inverter stops on receiving the external alarm signal (THR). oH 2 EO1 - EO4
It is activated by a terminal signal when the control circuit terminals (THR
assignment) are connected to alarm terminals of external devices such as a
braking unit or a braking resistor.
Inverter internal | Activated if the ambient temperature of the control PC board increasesdueto (CH 3
overheat poor ventilation of the inverter.
Motor overheat | Activated if the temperature detected by the NTC thermistor built in the VG7 oH Y E30,E31
dedicated motor exceeds the data of the function code E30 "Motor overheat
protection”.
Motor 1 Activated when the motor 1 current (inverter output current) exceeds the o F11
overload operation level set by function code F11.
Motor 2 Activated when the motor 2 current (inverter output current) exceeds the gL 2 A33
overload operation level set by function code A33.
Motor 3 Activated when the motor 3 current (inverter output current) exceeds the 0L 3 A49
overfoad operation level set by function code A49.
Inverter unit Activated if the output current exceeds the overload characteristic of the oLy
overload inverse time characteristic.
Overspeed Activated if the motor speed (detected speed value/predicted speed value) 0s F03,A06
exceeds 120% of the specified value by the function code "maximum speed". A40
Overvoltage Activated if the DC link circuit voltage exceeds the overvoltage level duetoan | i}
increase of supply voltage or regenerative braking current from the motor.
However, the inverter cannot be protected from excessive voltage (high
voltage, for example) supplied by mistake.
= Overvoltage detection level
200V series: 400Vdc, 400V series: 800Vdc
PG error Activated when the pulse generator terminal PA/PB circuits are disconnected. [P S
It is not activated when the sensorless control or the V/f control is selected.
Charging circuit | Activated if the bypass circuit of the DC link circuit is not formed (the magnetic [P F

Note 1:

maintaining the operation of the inverter control circuit is impossible.

Note 2:
Note 3:

Fault history data is stored for the last ten trips.
Stoppage due to a protective function can be reset by the RST key of the KEYPAD or turning OFF and

All protective functions are reset automatically if the control power voltage decreases to where

then ON between the X terminal (RST assigning) and the CM. Note that this action is invalid if the
cause of an alarm is not found and resolved.

Note 4.

In addition to these protective functions, there can be further protective from surgé voltage by

connecting surge suppressors to the main circuit power terminals (L1/R, L2/S, L3/T) and the auxiliary
control power terminals (RO, TO).
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7. Function Description (Arranged by Function)
7-1 If You Think Defective

= After the inverter protective function was activated and you removed the cause, if you reset the alarm
while the operation command has been set to ON, the inverter restarts. Reset the alarm after you confirm
the operation command has been set to OFF.
You may be injured.

7-1-1 If You Think Defective

An inverter may not operate as instructed while you think you specified the operation command and the
speed reference properly or you may not reset the alarm to restart operation. Also an alarm may occur
frequently to obstruct the operation of a facility. )
If this is the case, use the KEYPAD panel to identify the cause of the malfunction or the alarm. If you still
cannot identify the cause or you suspect an inverter fault or damaged parts, contact the shop you
purchased the inverter or the FUJI's sales representative.

7-1-2 What You Should Check First

This section describes how to use the KEYPAD panel to investigate causes though the protective function is
not activated, but an inverter does not operate as instructed. Then the flowcharts illustrate the procedures.

(1) Is the inverter ready for operation?
It takes about one minute before an inverter becomes ready for operation after you

turn on the main circuit. You can view the "CHARGE" lamp on the front of an 1500
inverter with 18.5kW or more capacity to confirm this state. Also you should use

the "I/O check" screen of the KEYPAD panel to check if "BNUV" is displayed as OFWDOBRKOIL
shown in the right figure. This status indicates that the inverter is ready for OREV INUVIOACC
operation. _ _ OEXT OTL ODEC
!f ONUV is displayed, the power may not be supplied to the inverter. Check the OINT OVL DALM
input power line to the main circuit.

When you do not use a DCR, you should connect a jumper wire between P1 and
P(+) terminals. Check if the jumper wire is not disconnected.

(2) Have you instructed an operation command?
Following the procedure described above to confirm that the inverter is ready. 1500
When you direct the operation command (FWD), "RUN" must be displayed as in the
right figure. RUN FWD
If the display remains "STOP", the inverter has not received your operation
command. PRG= PRG MENU

When you enter the operation command from the KEYPAD panel, a green FD = LED SHIFT
indicator RUN LED turns on.

You can see the indicator on the LCD monitor to check the available source of the operation command
(LOC: KEYPAD panel, REM: External signal, and COMM: link).

You should change the function code F02 "Operation method" and H30 "Serial link"

to change the source of the operation command.

If you have installed an option, you cannot use RS485 to enter the operation

command (the option has higher priority). When you have several options, the

priority may be fixed. See the description of applicable options.

When you use the UPAC, you should enter the operation command as well. See

the description of the UPAC for more details.
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(3) Have you entered the speed reference?
Confirm the speed reference (N*) on the "Operation monitor" when you have
directed the speed reference by the KEYPAD panel, external analog input, or -
through the link (T-Link or RS485) or the UPAC. If the "N*" is blank, the inverter
has not received the speed reference.

When you use the analog input [12] to provide the speed reference, you
can check the voltage on the "I/O check" screen of the KEYPAD panel.
Since the displayed voltage is the one the inverter recognizes, you can
check the [12] input on this screen.

When you use the [12] and the value fluctuates, you can check if the
analog reference itself fluctuates.

In the same manner, check the auxiliary speed reference supplied to the analog
input Ai1 and Ai2.

1500

N*=xxxxx rfm
N =xxxxx r/m

= xxxHz
TRQ=xxx %
1500
12 =+ xxxV
Al =+ xxxV
Ai2 =+ xxxV




7-2 Checks Using Flowchart
7-2-1 Malfunctions not Followed by Alarms

(1) Vector control and sensorless vector control
1) Motor does not run.

Motor does not run,
Remove cause of alam YES Does LCD of KEYPAD Is voltage on main circutl o phase loss, defective
and restart after resatting panel show alarm power terminals connection or poor
alarm. ' mode screen? (R, S, T) nofmal? contact to take
proper measure.
NO YES
Continue operation if
you see no problems.
Connect DC REACTOR
or jumper wire,
Inverter fault is suspected
Contact FUJI
NO Is operation command
input ON on YES Fault in speed
“IO check" screan of reference setting device,
KEYPAD panel LCD? relay or switch is
suspected.
Adjust wiring.

Is voltage present on NO Inverter fault is suspected
_ inverter output Contact FUI.
Motor fault is suspected. terminals (U, V, W)?

15 wiring to motor

connected correctly? Adjust wiring.

D load or i inverter or motor capacity
Check if brake is released when mechanical brake is installed.
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2) Motor runs but does not change speed

Is the maximum speed
set to too low
(code FO3, AD6, or
A40)7

Motor runs but does
not change speed.

24

YES

Is speed limiter
activated
(code F76 to F78)7

NO
KEYPAD
Which means do you panel

use to set speed? /

UP/DOWN
setting *
Multistep
speed sefting

Analog input

7

Rewrite data according
to specification.

»

Use CA Dand (V)
to adjust speed.

h

YES

Can you press

CA) or O HO

to change speed?

Does speed signal \YES

(0 to +10V) change?

Is wiring to control

r

Fault in speed

reference setting
device or signal converter

is suspected,

YES
terminal 13, 12, and 11
connected correctly?
r $ NO
Is wiring to control NO
terminal X connected > Adjust wiring.
correctly?
YES
4
Are correct data for \ NO | Rewrite data according
EO1 to E14 specified? i to specification.

YES

Are correct data for
multistep speed setting NO

P

(code CO5to C21)
specified?

YES

N
. Are acceleration/
deceleration times
YES are too long
(code FO7, FO8, C35,
C36, C46, C47, C56,
C57, C66 and C&7)?

Rewrite data according

NO
to specification.

7-4
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3) Motor runs only at low speed

YES

Motor runs at low speed roughly equivalent to slip
frequency and does not accelerate.
Continued operation presents alarm trip OL1, 2, or 3.

r

Is sensoless control
(code PO1 or ADT)
selected?

NO
h 4

Is data of PG pulse

PG and power supply
voltage (SWS5) of PGP
match?

number correct oo
(code P28, A29 0r A30)?
YES
i
Does power supply
voltage (specification) of YES

NO

Is phase sequence of
wiring from PG correct?
|s wiring connected?
Is shield for wiring
installed correctly?

N\

Rewrite data according
to motor PG.

Reconfigure SW5.

b

YES

r

|5 main circuit wiring
(U, V, W) between
inverter and motor

connected correctly?

» YES
r

Do motor parameters
(function code P and A)
match companion
motor?

AN I FESY T AT, WL TN

NO

YES

Inverter fault is
suspected,
Contact FUJI.

NO

Adjust wiring.

Change data of function
code P02 to match.

YES

/" |s motor dedicated
2 to VGT7?

NO

h

Execute motor
parameter tuning
(function code HO1).
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4) Motor presents hunting

Motor presents hunting.

Do motor parameters
(function code P and

\po

A) match companion
motor?

YES

Did you adjust
constants of speed
control system
(code F61 to F66, C30
to C34, C40 to C45,
C50 to C55, and C60
to C65)?

YES

h 4

Does speed reference
fluctuates?

YES

H

NO
y

NO
< Does load fluctuates? \‘

YES

Change data of
function code P02
to match.

&
YES

_/ Is motor dedicated to

VGT7?

>

vy NO

Execute motor
parameter tuning
(function code HO1).

Adjust constants
of speed
control system.

Y

Take measure to
keep speed
reference constant.

i 4

Inverter fault is
suspected.
Contact FUJI.

Motor speed fluctuates when load changes in large amount.
You can quicken response of speed control system
to reduce speed fluctuation.
Readjust constants of speed control system.
If you still cannot operate correctly, contact FUJI.

Mator is unstable
on acceleration/
deceleration.

5) Motor is unstable on acceleration/deceleration

Readjust constants of speed control system
(code F61 to F66, C30 to C34, C40 to C45,
C50 to C55, and C60 to C65).

You can increase ASR (P constant) of function code
to reduce overshoot/undershoot in general.
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6) Motor generates abnormal heat

Change data of
Motor generates function code P02
abnormal heat. to match.
YES
h 4
Do motor parameters \ NO :
(function code P and A) Is motorvtge?;cated 0
match companion motor? / :
NO
YES r
Execute motor
arameter tunin
NO Does motor operate at very (fgnction code H0§1l)_
low speed continuously? =
YES
y
Is motor dedicated to MIO .| Use motor dedicated
inverter? - to inverter.
NO
r YES Decrease load or
=\\ Is load too heavy? $  increase inverter or
motor capacity.
NO
4
Is inverter output voltage NO = Motor fault is
(U, V, W) balanced? 4 suspected.
YES

r
Inverter fault is

. suspected.
Contact FUJI.

7) Motor runs inversely against direction reference

Phase sequence of main circuit wiring (U, V, W) between inverter and motor does not match in

sensorless control.
Or, function data for speed reference are incorrect.



(2) VIf control
1) Motor does not run.

Motor does nat run,

Remove cause of
alarm and restart
after resetting alarm.

Are charge lamp
(CHG) and LCD of
KEYPAD panel ON7

Does LCD show circuit power
alarm mode screen? lerminals (L1/R, L2/
S, L3/T) normal?

|5 circuit breaker or
magnetic contactor
tumed on?

YES YES

Is vollage on main

- T Which do you use to YES
Conlinue operation if enter operation
you see no problems. command, 1s DC REACTOR or
2 KEYPAD panel or jumper wire
YES control circuit connected between
terminals? - terminal P1 and P(+)?

Does motor run
when you push KEYPAD gfguul?l
FWD or REV? panel . terminals Is external circuit
wiring between control
NO b':;rm’i‘:;";’:jj terminal FWD and
i it
Push CAD to set connected correctly?
frequency.
B . 2 YES YES

YES

Does mator run

Tum on circuit
breaker or magnetic
contactor,

Check for low voltage,
phase loss,
defective connection
or poor contact
to lake correct
measure.

Connect DC
REACTOR
or jumper wire,

Inverter faull is
suspected.
Contact FUJI,

YES

Switch or relay is
defective.
Replace it.

Is external circuit
wiring for control
terminal 11, 12, and

13 and between X1 1o

=1
pu::‘ ('l_%”) . %9 and COM when
you specify multislep
SPEEd connecled

ctly?

3 g YES
¥ Is specified speed
S / lower than start
l speed?

NO

Specify correct speed.

5 Mator is defective.
J%
NO

< Is load too heavy?

YES

Is vollage present on
inverter output
terminals (U, V, W)?

Is wiring to motor
connected comectly?

Adjust wiring.

Inverter faull is
suspected,
Comntact FUJL.

YES

Is correct torque
boost value (function
code A48) specified?

Too heavy load locks motor
Decrease load.
Check if brake is released
when mechanical brake is installed,

Increase torque
boost value.

Speed reference setting
device, swilch or relay
conltact is defective
and replace it.




2) Motor runs but does not change speed

Motor runs but does

Is the maximum speed
not change speed.

set to low?

NO

g

KEYPAD panel

YES E ; ]
»  Increase setting. [ Specify speed. [

YLwas

Which means do you use to
set speed?

Analog input

'

Multistep speed setting
UP/DOWN setting
r
Is extemnal circuit wiring NO
between X1 to X9 and COM
connected cormrectly?

YES

r
< Are frequencies assigned to NO

individual selections of
multistep speed all different? /

YES

”
<+

»

Adjust wiring.

Can you press
Goor (Dt

change speed?

Does speed signal
(0 to £10V) change?

Is external wiring
between control
terminal 13, 12, and 11
connected correctly?

YES

r

el

Change reference
speed,

Speed reference setting
device, switch or relay
contact is defective
and replace it.

Inverter fault or
malfunction duete | NO
noise is suspected, |

Contact FUJI.

Are acceleration/deceleration
times too long.

YES

[ Change to times proper to load, J
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3) Motor stalls during acceleration

Is acceleration time
(function code FO7,
C46, C56 or CEE)

short?

Increase
acceleration time.

Motor stalls during
acceleration.

NO

|s moment of inertia
of motor or load
large?

Do you use special-
purpose motor?

Contact FUJI

NO

Use thicker wiring - -
between inverter YES Does motor terminal Reduce moment of
and motor. voltage drop? inertia of load.

Or, shorten wiring length. Or, increase inverter

RS

capacity.
Decrease |oad torque. YES .~ L
Or, increase inverter | Is load torque large?
capacity.
NO
¥
Is correct torque Inverter fault or
YES j
boost (function code doine tf sispeen
AAS) Specifiad? Contact FUJI.
NO
Increase torque boost,
4) Motor generates abnormal heat
Motor generates Is torque boost too YES Decrease torgue
abnormal heat. large? boost value,

NO

Does motor operate

Use motor dedicated
at very low speed

’ - to inverter
continuously?
NO

b
YES Decrease load or
Is load too heavy? increase motor

capacity.

NO

Is inverter output
voltage (U, V, W)
balanced?

Motor is defective.

NO

A
Inverter fault or
malfunction due to
noise is suspected.
Contact FUJL
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7-2-2 Malfunctions Followed by Alarms

(1) Overcurrent :
1) Vector control and sensorless vector control

Is inverter output wiring (U, V, W)

Over current/ IPM Error short-circuited to ground? YES Elimi Ao
oc IPE (Disconnect output wiring and make iminate gratng jaylt ]
sure no continuity with ground)

NO

¥
Is inverter inside wiring

short-circuited to ground? YES
(Make sure no continuity You rg"“{;if':mlm"wr'
between U, V, or W terminal - Al :

of motor and ground)

NO
L 4
: . Increase data for exciting current
Did overcurrent d 5
IOV pam'z:fmm‘;"“g Aok \YES A (function code POB or A10)
(function cade HO1). and executg motor parameter
tuning again,
NO
v
YES Is sensaless control
(code P01 or AO1) selected?
NO
Is PG pulse number specification NO 5 - -
< 4 correct? P >—b’ Specify again according to motor PG,
YES
r
Are there any problems with wiring
from PG?
- Is shield line connected wrongly? YES - =
- Is signal line or power line Adjust wiring. _]
disconnected?
- Is signal line twisted with power line?
NO
Y
Is PG defective? h £35S
<Use oscilloscope to check PG waveform. ol Heplaa MRS,
NO
3
Inverter fault is suspected.
Contact FUJI,
Iy
NO
Did overcurrent alam occur on rapid "\ YES | Increase acceleration/deceleration times
) acceleraion/deceleration? o (code FO7, FOB, C48, C47, C58, C57,
C66 or CE67) longer and operate.




2) VIf control

Eliminate short-circuit
or ground fault,

Y

Decrease load or
increase inverter
capacity.

'y

YES

Over current /IPM Error
oc IPE

On accelerating,

‘ On deceleration.

.

| At constant speed, ]

r

|s motor connector terminal (U, V, W) short-circuited or shori-circuited 1o ground?

=¥

¥
Can you decrease NO Is correct torque boost
torque boost value? value mﬂmn code
A46) specified?

Increase setting time. |

T

Decrease load
of increase
inverter capacity.

YES YES
h 4 v
Decrease lorgue NO Is specified acceleration Is specified deceleralion time
boost value, time (function code FO7, NO / (function code FOB, C47, C57,
C46, C56, or C66) too or C67) too short with respect
short with respect to load? to lead?
YES YES
Inverter fault or
malfunction dueto | an
noise is suspected. | A S NO
Contact FUJI.
h 4 =
an you sp
LT Can you M forigar L longer deceleration
\ acceleration time? time?
NO NO

L 4
You should review
braking method,
Contact FUJI
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NO NO NO
L y
Is load too heavy?
NO NO NO

3
Did load change
N abruptly?

YES

Decrease load
fluctuation or increase
inverter capacity.




(2) Ground fault

« Eliminate the cause before turn on the power.

| You may start fire.

Is inverter output wiring (U, V, W)

Ground fault shor-circuited to ground? YES
EF {Disconnect output wiring and make
sure no continuity with ground).

NO
v
Is inverter inside wiring short-circuited
to ground? YES
(Make sure no continuity between
U, v, or W terminal of motor and ground).

NO

=, J

Inverter fault is expected.
Contact FUJI,

Eliminate ground fault

You must replace motor.
Cantact FUJL

Note: The protective function from ground fault is installed on models of 18.5kW or more.

(3) Fuse blown

s epl inverter before turn on the power.
You may start fire.

The fuse is provided to prevent a secondary disaster such as a fire. You cannot operate inverter with the
fuse blown. When this alarm is issued, turn off the power immediately, identify the cause following the

description below, and replace the inverter.

When this alarm is issued, do not turn on the power and contact us.

"

NO

L i
Is inverter inside wiring
short-circuited to ground? YES
(Make sure no continuity between U, V, or
W terminal of motor and ground).

Is inverter output wiring (U, V, W)
Fuse blown short-circuited to ground? YES
dCF {Disconnect output wiring and make sure no
contnuity with ground),

NO
4

Are main circuit power supply terminal wiring \ YES

Eliminate ground fault.
Contact FUJI.
You must adjust inverter,

‘You must replace motor and repair inverter.
Contact FUJI.

(L1/R, L2/S, L3/T) and inverter output winding
(U, V, W) mixed up? /

NO

y
Damage ta main circuit IGBT is suspected.
Contact FUJI,

r

Damage to inverter is suspected.
Contact FUJI.




(4) Overvoltage

1) Vector control and sensorless vector control

YES

-
>

(Disconnect output wiring and m

ake

sure no continuity with ground).

NO

Is braking resistor installed?

>

—

Is braking torque necessary?

YES

Decrease power supply voltage
lower than maximum specification.

Overvoltage - Is power supply voltage within NO
ou N specification? L
YES
4
Is inverter output wiring (U, V, W)
short-circuited to ground? YES

Eliminate short-circuit or grand fault.

Use torque limiter function
(function code F40 to 45)
to limit braking torque to 3 to 10%.

Is braking resistor connection incorrect?

h

Is braking resistor disconnected?

Is resistance correct?

(Make sure to turn off power to check

resistor).

NO
y

Inverter fault is suspected.
Contact FUJI.
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NO
r NO
YES
NO
YES

Consider braking torque application.
You need braking unit for models of
75kW or more in 200V series and
132kW or more in 400V series.

= oS

Adjust connection.

.

You must replace braking resistor.
Contact FUJI.




2) V/f control

Decrease power

than maximum
specification.

supply voltage lower |

Overvoltage
ou i s
, v v
[ On acceleration. ] [ On deoelerauonJ ‘ At constant speed. |
NO r v

|s power supply voltage within specification?

=F

Inverter faull or
malfunction due to
noise is suspected.

Contact FUJI.

YES YES YES
L4 r YES
< Does overvoltage occur on sudden remaoval of load?
NO NO NO
r 3 4
" L Is DC link circuit voltage in main circuit higher than protection
- level on activation?
tes YES YES
Does abrupt v v
admm';';ﬁ'j‘;’: < Can yau specily longer deceleration time ™' >
activatt (function code FO8, C47, C57 or CB7)?
protection? NG NO
YES
Can you specify bnger\ :
acceleration time YES Ll Ay Spe%:::elonger

C56 or C66)7?

(function code FO7, C46/

lNO

Reduce moment of
inertia of load.

h 4

YES

Can you specify smaller moment of inertia of load?

=

NO

NO

Are braking device

or DC braking function
(function code F20 to F22) used?

YES

YES

h

s Consider
NO application of
#{ braking device or
DC braking
EG function,

‘You should review braking method,
Contact FUJI.
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(5) Undervoltage

r

Inverter fault is
suspected.
Contact FUJI.

=

)
l

YES

YES

Undervoltage
Lu

I

Is "Restart mode after momentary power
failure (function code F14)" selected?

NO

<

Did power failure (momentary power YES
failure included) happen?

3 NO

<

Are there device fault or defective YES
connection in power supply circuit?

NO

Is power supply voltage within YES
specification?
Is there phase loss in power supply?

NO

Is there load requiring large start YES

»l

Reset fault to restart operation.

»l
P

Replace defective device and
adjust wiring.

Review power supply system
to meet specification.

[

current in same power supply system?

NO

Does LU happen when circuit breaker
or magnetic contactor turned is on?

¢ YES

Is power transformer capacity appropriate? 20,




(6) Inverter internal overheat and overheating at heat sink

You may get burnt.

* Heatsink becomes very hot and do not tough it.

Inverter internal overheat

Overheating
posth at heat sink / ke
OH1

< Is load too heavy? YES_ ;{_

Decrease load. |

NO

r

Is inverter ambient

> temperature within e —
\ specification? / oM

temperature down

Reduce ambient
within specification.

YES

Replace cooling fan. _I

Is coolinﬁ fan inside NO g
inverter running? g

YES

stuffed?

Inverter fault is suspected.
Contact FUJI.

< Is cooling air passm N

YES

r
[ Remove obstacle.

=10




(7) External alarm

External alarm
OH2

Is alarm terminal of
external device
connected to digital
input terminal
(X terminal) to which
External fault [THR]
assigned?

YES

Is alarm function of
connected external
device in operation?

YES

Is overheat alarm
signal of FUJI standard
braking resistor input?

YES

Is ambient temperature
of FUJI standard
braking resistor within
specification?

YES

Y

Related codes: EO1 to E14

Connect alarm terminal.
When you do not want to
do so, change definition of
digital input terminal
(X terminal).

Inverter fault is suspected.
Contact FUJI.

Eliminate cause of
external device alarm.

Reduce ambient
temperature and restructure
environment,

Review braking resistor
capacity and %ED.
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(8) Motor overheat

Related codes:
E30, E31, E32, and P30

Motor overheat
OH4

Coaling fan fault is
suspected.
Contact FUJL.

YES

Is motor cooling fan w J

running? ik

<

Is input voltage of cooling
fan within specification?

YES

v NO

Is air passage of molfng\ YES

Review power supply
system.

fan stuffed?

<

NO

L

Remove obstacle.

r

Is motor ambient
temperature within
specification?

Take measure to
decrease ambient
temperature.

YES

h 4

< Is load too heavy?

Decrease load.
Increase motor capacity.

NO

Use function
code P02 to select
X corresponding motor.
Do motor parameters Inverter specifies VG7
(function code P and A) motor parameters
match companion motor? automatically.
YES 1 ves
= Is motor dedicated to
VG77? >
y MO
Execute motor parameter
Y tuning
Is function code (function code HO1),
specified according
to thermistor
(PTC or NTC)? Specify function code
according to thermistor.
o e .| Check if activation level

Replace thermistor with
spare.

(E32) is specified
correctly when you use
PTC thermistor.

A

Does Motor overheat
alarm repeat?

= e

Thermistor is defective.
Operate with spare
thermistor,

y
Motaor or inverter fault is

suspected.
Contact FUJL




(9) Inverter overload and motor overload

Speed disagreement Inverter overload Motor overload
Erg oLy OL1, OL2, and OL3
'ﬁ:ﬁ?"ﬁ '2252:' NO Disable electronic thermal
match motor overload e e ennadaanal
characteristics? Srmel ey
l YES
Are data for electronic
thermal relay (function NO
code F1010 12, A32to Specify correct level.
A34 or A48 to A50)
correct?
l NO
L YES .| Decrease load or increase
= Is load too heavy? g capacity.
NO Specify large value to ASR
4 input filter (function code
Is load fluctuation large YES F64, C43, C53 or C63).
in operation though load [
is not heavy? YES
NO Is reference speed
fluctuating?
v
Inverter fault is suspected. NO
Contact FUJIL.
Readjust speed regulator
(such as ASR gain and
constant of integration),
(10) PG error
PG error
P9
Is sensroless control used YES Specify sensorless control
(function code P01 or A01)? mode.
NO
h 4
Is wiring from PG YES ; o
disconnected? Adjdstwiring.
NO
1
Does power supply voltage
(specification) of PG and NO
power supply voltage Switch SW5.
(15 or 12V switched by SW5)
of PGP match?
YES
Does wiring from PG meet YES Al Replace with wire of
recommended wire size? g recommended size,
NO
Is PG waveform normal? NG > Check shield treatment,
Replace PG.

YES

r

Inverter fault is suspected.
Contact FUJI.
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(11) Overspeed

Overspeed
0s

Does speed
present overshoot
at high speed?

NO

Is droop control
used?

YES

Is H28 droop gain
too large?

NO

YES

Do motor AN NO
parameters match

companion motor?

.

YES

Is sensorless
control specified
(function code P01
or A01)?

YES

Is inverter output
terminal (U, V, W)
circuit
disconnected?
NO

y

' Inverter fault is
suspected.
Contact FUJI.
y

YES

Is PG waveform
normal?

[

NO

YES

Is data of PG pulse
number correct
(code P28 or A30)?

YES

Increase speed
regulator gain.

Decrease H28 droop gain.

Use function code P02
to select
corresponding motor.
Inverter specifies VG7
motor parameters
automatically.

T YES

»

<

Is motor dedicated to
VG7?

-

NO

Execute motor
parameter tuning
(function code HO1).

Provide wiring for
inverter output terminal
(U, V, W) circuit.

Review wiring.
Replace PG,

Match to motor PG.
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(12) NTC thermistor disconnection

NTC thermistar
disconnection
nrb

Is motor provided with
thermistor?

Specify "Thermistor
selection (function
code P30,

A31 or A47)" again.

Is motor thermistor

signal cable Connect following
disconnected wiring diagram.
(THC-TH1)?
NO
L
Is motor ambient 3 ,
temperature low = i

(-30 *C or less)?

NO
r

Replace thermistor
with spare.

Does thermistor
disconnection alarm
occur?

Thermistor is defective.
Operate with spare
thermistor,

YES

r
Inverter faull
is suspected.
Contact FUJI.

(13) Charging circuit error

Charging circuit error
PbF

Is braking resistor
connection
incorrect?

NO

Is fan power supply
switching connector
setto side
by mistake
(see page 2-11)?

NO

Inverter fault is
suspected.
Contact FUJL

Adjust wiring.

T o

Is braking resistor
disconnected?
Is resistance correct?

¢ YES
You must replace
braking resistor

Change setting.
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(14) Memory error (Er1)

Review the function data before you turn off the power when the memory error occurs. When the data
are correct, the error is limited to data in the back up memory. Only if you can use "All save" to save data
without reoccurence of Memory errar, you can operate the inverter. Check the printed circuit board

visually for dusts.
When the function data are abnormal, or memory error occurs frequently while function data are normal,

an inverter fault is suspected. Contact FUJI.

(15) KEYPAD panel communication error

KEYPAD panel communication emror| Related code: FO2

Er2

Are KEYPAD panel
connector and
socket inserted

firmly?

Treat defective part,

NO

A 4

Tumn off power supply
and charge lamp,
then turn on again.

Inverter is normal,
You can continue to
operate.

If KEYPAD panel
communication error
occurs frequently,
inverter fault is

NO suspected.
Contact FUJL.

Does KEYPAD
panel display normal
data?

YES

4

Inverter is defective.
Contact FUJL.
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(16) CPU error and A/D converter error

CPU error
Er3

AJD converter error
Er8

"l
+

h 4

Is there short circuit on
PCB?
Is dust attached on
PCB?

YES

NO

h 4

Inverter fault is
suspected.”
Contact FUJL.

(17) Output wiring error

Qutput wiring error
Er7

A
Is inverter output wiring
(U, V., W)
disconnected?

YES

NO

h 4
Do motor parameters
(function code P and A)
match companion
motor?

YES

. NO
) 4
Inverter fault is

suspected.
Contact FUJI.

Treat defective part.

Y

Connect following
wiring diagram.

Review data and execute
motor parameter tuning
(function code HO1) again.
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(18) RS485 communication error

RS485 communication error
Ers

:

Do you direct operation
command through RS4857

l YES

Is "No response error

NO

H38) setting disabled?

l YES

Use maintenance
information of KEYPAD
panel to check RS485
efror code.

>

detection time” (function code \10

NO

A

s

Disable "No response error
detection time" setting.

1 o

Does inverter
communicate regularly in
specified time?

YES

Is communication line
physically
disconnected?

YES

Review
communication line.

r
Check sum CRC error, Parity
framing, and Overrun error.

r

Review your checksum
and CRC programs.

Ad

Are terminating resistors
connected to both ends of
communication line?

¢

\\NO

YES
r

Is total length of communication
line within specification?
Non-shielded: Max. 10m

Shielded: Max. 500m

NO

7~

YES

Is communication line tied with
power line?

<

NO

YES

Is shielded twisted pair cable
used as communication line?

<

\NO

YES
v

Is response interval with respect

232C/485 converter meet
device to be used?

to send/receive switching time of

NO

YES

Does decreasing baud rate
(function code H34) down to
2,400bps eliminate alarm?

N ves

NO

r

Contact FUJL

A

Format error
Comand error

y

Check your program.

Y

Install terminating resistors.

\ 4

Review device configuration to
decrease total wiring length to less
than specification.

If you use shielded line,
use commercial shielded
RS485 converter.

—P

Separate power line from
communication line.

Y

Use shielded twisted pair cable.

Specify response interval (H39)
according to specification
of used device.

Y

Inverter noise is suspected.
Use "Mode selection on no response
error (H32)" to determine whether
you can continue operation,
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Other errors on writing.

Y

Refer to user's manual.




(19) Input phase loss

e Turn on the power after you eliminate faults.

You may start fire.

¢ You can change the setting for the function code E45 to 1* to change the detection sensitivity of the input
phase loss alarm. Change the parameter along with the application of the DC reactor (optional, standard
for 75 kW or more models).

You may damage your inverter if you set a wrong parameter.

" Input phase loss
Lin

Is wiring connected to all

main power supply NO Connéct wiring for all
terminals three phases.
(L1/R, L2/5, LAM)?
YES
;
Are screws on terminal YES Tighten screws on
block loose? L terminal block.
NO
4
- . Inverter fault or
Is l-::szalanmr?f in three- NO malfunction due to
p ptt:!hu: 2%'?,“"' i noise is suspected.
- Contact FUJI.
YES
. NO Iinstall DC REACTOR
Is DC REACTOR used? # (optional, standard for 75 kW
or more models)
YES
4 4
s setting for function code “NO .| Change setting for function
E45 changed to 1*? i code E45t0 1*

YES

F

Power supply is abnormal.
‘You must investigate power
supply system including
wiring.

Maximum voltage [V] — Minimum voltage [V]

Note: Power supply voltage imbalance rate [%] = x 67
Three-phase average voltage [V]

(20) DB resistor overheating

DB resistor overheating Related codes: E35 to E37

dbH
Does electronic thermal NO Specify DB electronic
relay characteristic match > thermal re_lay st ki
DB characteristics? / according ta DB
specifications again.

i YES

Can you review braking YES
repetition?

lNO

You must review DB
resistor selection

Decrease repetition.

A 4
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(21) Operation procedure error

Operation procedure error
Er6

I

Did you execute tuning YES .
(HO1)? »  Follow tuning procedure.
NO
r
< Are options installed? Yes > Fo“:ftrpis;:?ion

lno

Contact FUJI.

- (22) Others pus S

The following alarms are related to options. See User's Manual for details.
Er4 : Network error. When T-Link, SX bus or field bus option is installed.
ErA : UPAC error. When UPAC option is installed.

Erb : Inter-inverter communication error. When SI option is installed.
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8. Maintenance and Inspection
Proceed with daily inspection and periodic inspection to prevent malfunction and ensure long-term reliability.
Nate the following: ' '

8-1 Daily Inspection

During operation, a visual inspection for abnormal operation is completed externally without removing the
covers

The inspections usually cover the following:

(1) The performance (satisfying the standard specification) is as expected.

(2) The enviranment satisfies standard specifications.

(3) The KEYPAD panel display is normal.

(4) There are no abnormal sounds, vibrations, or odors.

(5) There are no indications of overheating or no discoloration.

8-2 Periodical Inspection

Periodic inspections must be completed after stopping operations, cutting off the power source, and removing
the surface cover.

Note that after turning off the power, the smoothing capacitors in the DC section in the main circuit take time to
discharge. To prevent electric shock, confirm using a multimeter that the voltage has dropped below the
safety value (25V DC or below) after the charge lamp (CRG) goes off.

» Start the inspection at least five minutes after turning off the power supply for inverter rated at 22kW or
less, and ten minutes for inverter rated at 30kW or more. (Check that the charge lamp (CRG) goes off,
and that the voltage is 25V DC or less between terminals P(+) and N(-).

Electric shock may result.

« Only authorized personnel should perform maintenance and component replacement operations.
(Remave metal jewelry such as watches and rings.)

(Use insulated tools.))
Never madify the inverter.
Electric shock or injury may result.

For the replacement parts, contact your nearest service center,
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Table 8-2-1 Periodical inspection list

Check parts

Check items

How to inspect

Evaluation Criteria

Environment

1) Check the ambient temperature, 3
humidity, vibration, atmosphere (dust,
gas, oil mist, water drops).

2) Is the area surrounding the equipment
clear of foreign objects.

1) Conduct visual inspection
and use the meter.
2) Visual inspection

1) The specified standard
value must be satisfied.
2) The area is clear.

KEYPAD panel

1) Is the display hard to read?
2) Are the characters complete?

1),2) Visual inspection

1),2) The display can be
read and is not
abnormal.

Structure such as a
frame or cover

1) Is there abnormal sound or vibration?

2) Are nuts or bolts loose?

3) Is there deformation or damage?

4) Is there discoloration as. a result of
overheating?

5) Are there stains or dust?

1) Visual and aural
inspection

2) Tighten.

3),4),5) Visual inspection

1),2),3),4),5) Not abnormal

2) Are there cracks, crazing or
discoloration of the cable sheath?

Common 1) Are there loose or missing nuts or 1) Tighten. 1),2),3) Not abnormal
bolts? . 2),3) Visual inspection Note: Discoloration
2) Are there deformation, cracks, E of the bus bar
damage, anddiscoloration due to does not indicate a
overheating or deterioration in the problem.
equipment and insulation?
3) Are there stains and dust?
Conductor and  |1) Is there discoloration or distortion of a |1),2) Visual inspection 1),2) Not abnormal
wire conductor due to overheating?

Terminal block

Is there damage?

Visual inspection

Not abnormal

the insulation by overheating?
2) Is there an open circuit?

inspection

2) Conduct a visual
Inspection or use a
multimeter by removing
the connection on one
side.

Smoothing 1) Is there electrolyte leakage, 1),2) Visual inspection 1),2) Not abnormal
£ |capacitor discoloration, crazing, or swelling of |3) * Estimate life expectancy |3) Capacitance > initial
e the case? from maintenance value x 0.85
g 2) Is the safety valve not protruding or information and from
‘T are valves protruding too far? measurements using
= 3) Measure the capacitance if capacitance measuring

necessary. equipment.
Resistor 1) Is there unusual odor or damage to 1) Visual and olfactory 1) Not abnormal

2) Less than about £10%
of the indicated
resistance value

Transformer and

Is there abnormal buzzing or an

Aural, olfactory, and visual

Not abnormal

reactor unpleasant smell? inspection

Magnetic 1) Is there rattling during operation? 1) Aural inspection 1),2)Not abnormal
conductor and 2) Are the contacts rough? 2) Visual inspection

relay

or intake and exhaust ports?

Control PC board |1) Are there any loose screws or 1) Tighten. 1),2),3).4) Not abnormal
£ |and connector connectors? 2) Visual and olfactory
e 2) Is there an unusual odor or inspection
A3 discoloration? 3) Visual inspection
& 3) Are there cracks, damage, 4) * Estimate life expectancy
s deformation, or excessive rust? by visual inspection and
O 4) Is there electrolyte leakage or damage| maintenance information

to the capacitor?
Cooling fan 1) Is there abnormal sound or vibration? |1) Aural and visual 1) The fan must rotate
2) Are nuts or bolts loose? inspection. Turn smoothly.

£ 3) Is there discoloration due to manually (confirm the 2),3) Not abnormal
@ overheating? power is off).
2 2) Tighten.
o 3) Visual inspection
%: 4) * Estimate life expectancy
s] by maintenance
2 . - information

Ventilation Is there foreign matter on the heat sink | Visual inspection Not abnormal

Note: If equipment is stained, wipe with a clean cloth. Vacuum the dust.
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* Estimation of life expectancy based on maintenance information
The maintenance information is stored in the inverter KEYPAD panel and indicates the electrostatic
capacitance of the- main circuit capacitors and the life expectancy of the electrolytic capacitors on the control
PC board and of the cooling fans. Use this data as the basis to estimate the life expectancy of parts.
1) Determination of the capacitance of the main circuit capacitors
This inverter is equipped with a function to automatically indicate the capacitance of the capacitors
installed in the main circuit when powering up the inverter again after disconnecting the power according
to the prescribed conditions.
The initial capacitance values are set in the inverter when shipped from the factory, and the decrease
ratio (%) to those values can be displayed.
Use this function as follows:

(1) Remove any optional cards from the inverter. Also disconnect the DC bus connections to the main circuit
P(+) and N(-) terminals from the braking unit or other inverters if connected. The existing power-factor
correcting reactor (DC reactor) need not be disconnected.

A power supply introduced to the auxiliary input terminals (RO, T0) that provides control power should be
isolated.

(2) Disable all the digital inputs (FWD, REV, X1-X9) on the control terminals. Also disconnect RS485
communication if used.

Turn on the main power supply. Confirm that the cooling fan is rotating and that the inverter is not
operating. (There is no problem if the "OH2 External thermal relay tripped" trip function is activated due to
the digital input terminal setting off.)

(3) Turn the main power off.

(4) Turn on the main power again after verifying that the charge lamp is completely off.

(5) Open the maintenance information on the KEYPAD panel and confirm the capacitance values of the built-

in capacitors.

2) Life expectancy of the control PC board
The actual capacitance of a capacitor is not measured in this case. However, the integrated operating
hours of the control power supply multiplied by the life expectancy coefficient defined by the temperature
inside the inverter will be displayed. Hence, the hours displayed may not agree with the actual operating
hours depending on the operational environment.
Since the integrated hours are counted by unit hours, power input for less than one hour will be

disregarded.

3) Life expectancy of cooling fan
The integrated operating hours of the cooling fan are displayed. Since the integrated hours are counted

by unit hours, power input for less than one hour will be disregarded.
The displayed value should be considered as a rough estimate because the actual life of a cooling fan is

influenced significantly by the temperature.

Table 8-2-2 Rough estimate of life expectancy using maintenance information

Parts Level of judgment
Capacitor in main circuit 85% or less of the initial value
Electrolytic capacitor on 61,000hours

control PC board

Coaling fan 25,000hours (*1)

*1 Estimated life expectancy of a ventilation-fan at inverter ambient temperature of 40°C
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8-3 Measurement of Main Circuit Electrical Quantity

The indicated values depend on the type of meter because the harmonic component is included in the voltage
and current of the main circuit power (input) and the output (motor) side of the inverter. When measuring with
a meter for commercial power frequency use, use the meters shown in Table 8.3.1.

The power-factor cannot be measured using power-factor meters currently available on the market, which
measure the phase difference between voltage and current. When power-factors must be measured, measure
the power, voltage, and current on the input side and output side, then calculate the power-factor using the
following formula:

Power[W] 1001%
/3 x Voltage[V] x Current[A] x100p]

Power —factor =

Table 8-3-1 Meters for measuring main circuit

Input (power supply) side Output (motor) side DC link circuit
voltage
r (P(+) -N())
o Voltage Current Voltage Current e
JIIII" \'\‘ If/\.
Meter Ammeter Voltmeter |Powermeter| Ammeter Voltmeter | Powermeter DC voltmeter
name Arst Vesr Wgsr Auyw Vuvw Wyyw A
VR Rectifier or i e ;o2
Moving-iron T Digital Moving-iron ’ Digital NS
Meter type type movt;r;r?etron power meter type Rectifier type power meter Moving-coil type
Symbol % -H' % % —|Q— @

Note: When measuring the output voltage using a rectifier type meter, an error may occur.
Use a digital AC power meter to ensure accuracy.

Motor

Figure 8-3-1 Connection of the meters
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8-4 Insulation Test

Avoid testing an inverter with a megger because an insulation test is completed at the factory. If a megger test
must be completed, proceed as described below. Use 6f an incorrect testing method may result in product
damage.

If the specifications for the dielectric strength test are not followed, the inverter may be damaged. If a dielectric
strength test must be completed, contact your local distributor or nearest Fuji Electric sales office.

(1) Megger test for the main circuit
1) Use a 500V DC type megger and isolate the main power before commencing measurement.
2) If the test voltage is connected to the control circuit, remove all connection cables to the control circuit.
3) Connect the main circuit terminals using common cables as shown in Fig. 8-4-1.
4) Execute the megger test only between the common cables connected to the main circuit and the ground
(terminal 8G).
5) A megger indicating 5M or more is normal. (This is the value measured with an inverter only.)

-eG

L1/R L2/S L3/T DB P1 P(#+) N(-) U

v

W

=l o
= ey Figure 8-4-1 Megger test
Megger
(2) Insulation test in the control circuit
A megger test and a dielectric strength test must not be performed in the control circuit. Prepare a high
resistance range multimeter for the control circuit.
1) Remove all external cables from the control circuit terminals.
2) Conduct a continuity test between grounds. A result of 1MQ or more is normal.

(3) Exterior main circuit and sequence control circuit
Remove all cables from inverter terminals to ensure the test voltage is not applied to the inverter.
Table 8-5-1 Part replacement

8-5 Parts Replacement Part name Standard period Comments

The life expectancy of a part depends on the for replacement

type of part, the environment, and usage Cooling fan 3years Exchange for a new part.

condlthns, Parts should be replaced as Smoothing capacitor Tyears Exchange for a new part

shown in Table 8-5-1. (determine after checking)
Electrolytic capacitor Tyears Exchange for a new PC
on the PC board board (determine after

0 b3 checking).
8-6 Inqumes about Products and Fuse 10years Exchange for a new part.
Product Guarantee Other parts B Determine after checking.
(1) Inquiries

If there is damage, a fault in the product, or questions concerning the product, contact your local distributor
or nearest Fuji Electric sales office:
1) Inverter type
2) Serial No. (equipment serial number)
3) Purchase date
4) Inquiry details (e.g., damaged part, extent of damage, questions, status of fault)

(2) Product guarantee
The product guarantee term is one year after purchase or 18months from the year and month of
manufacture on the nameplate, whichever expires first. However, the guarantee will not apply in the
following cases, even if the guarantee term has not expired:
1) Damage was caused by incorrect use or inappropriate repair and madification.
2) The product was used outside the standard specified range.
3) Damage was caused by dropping the product after purchasing or damage during transportation.
4) Damage was caused by an earthquake, fire, flooding, lightning, abnormal voltage or other natural

calamities and secondary disasters.
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9. Compliance with Standards

9-1 Compliance with UL/cUL Standards

9-1-1 Overview

The UL standard is an abbreviation for Underwriters Laboratories Inc. and is a safety standard for preventing fires
and other accidents, and protecting users, servicemen, and general people in the United States.

The cUL standard is a standard which the UL constituted to meet the CSA standard. Products approved by the
cUL standard are as valid as produces approved by the CSA standard.

9-1-2 Notes

See the notes on page 0-7 when you use inverters as UL/cUL approved products.

9-2 Compliance with European Standard
The CE marking presented on Fuiji products is related to the Council Directive 89/336/EEC and the Low Voltage
Directive 73/23/EEC for the Electromagnetic Compatibility (EMC) in Europe.

Compliant standards - EN 61800 - 3: 1997
- EN 50178: 1997

Only the models in the 400V series comply with the standards above among the "FRENIC5000 VG7S" series.
The 200V series do not conform to the standards. Please note that products of the CT/HT use 18.5 kW and the
VT use 22 kW do not comply with the standards, and if you need to use compliant products, you should use the
products of the CT/HT use 22 kW and the VT use 30 kW which are models with larger capacities by one grade.

9-3 Compliance with Low Voltage Directive

9-3-1 Overview

Inverters are subject to the Low Voltage Directive in Europe. Fuji has obtained an approval for the compliance
from a European inspection organization, and voluntarily declares the compliance with the Low Voltage Directive.

9-3-2 Notes
See the notes on page 0-12 when you use inverters as products compliant to the Low Voltage Directive in
Europe.

9-4 Compliance with EMC Standard

9-4-1 Overview

This CE marking does not certify that the entire machine to which you apply Fuji product complies with the EMC
Directive. Thus presenting the CE marking for the entire machine will be up to the responsibility of a machine
manufacturer. The reason is that the CE marking of Fuji product assumes the product is used under a certain
condition. Using the product under the condition is up to the machine manufacturer.

In general, various products in addition to Fuji product are used in a machine. Thus the machine manufacturer
should take care of the entire machine.

As the certain condition described above, you should combine the RFI filter recommended in this appendix with
Fuji "FRENIC5000VG7S" series, store them in a metal control panel, and install them following this appendix.

9-4-2 RFI Filter
The Table 9-1 shows RFI filter types recommended by Fuji and applicable inverters. These filters have been
developed for the Fuiji inverters, and are structured such that an inverter is installed on the side of the filter.

9-4-3 Recommended Installation

Let your electrical engineer follow the steps below to wire your inverter, filter and motor. To comply with the EMC

directive, you must follow as close to these steps as possible.

1) First, check if your filter's rated current, voltage, and type are correct.

2) Make holes according to the installation position of the filter on the control panel. To reduce the contact
resistance between the filter and the control panel, remove paint around the installation holes to make the
metal surface in contact with the installation surface of the filter sufficiently. '

3) Connect the input power supply to the input terminal (LINE) and the earth line to the earth stud of the filter.
Then, use a wire as short as possible to connect the output terminal (LOAD) of the filter to the power supply
input terminal of your inverter.
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4) Use shield wires to connect the output lines to the motor. Use as short wires as possible.
Connect the earth to the earth terminals on both the motor and the inverter. ’
Electrically connect the shield wires such that the shield of the shield wires completely fills the periphery of the
holes at the entrance to the control panel.

5) If a ferrite ring is provided, make sure the wire pass through the ferrite ring. Wiring depends on the type of your
inverter, and follow the Figure 9-8, 9-9, or 9-10 to wire.

6) Use a shield wire to wire to the control terminals on your inverter. Make sure that the shield of the shield wire is
connected to earth. Use as short wires as possible for all places. Separate the wiring from the power supply to
the filter and that from the inverter to the motor as far as possible.



Table 9-1 RFI Filter Dimension List

Ferrite ring (number)

Filter type Applicable faleie dﬁi:r::iaoln lc;::ntilll'last:g: Eliex : Control - %
vertertype fcurtent| raing | ST TSR | ettoton | e | Conmu | 2
FRN3.7VG7S4(CTHTNT) 200x70
FS5941-40-47 | FRN5.5VG7S<4(CT/HTAT)| 40A 185 | 275%45 | M6(4) 5 % < 9-1
FRN7.5VG7S-4(CT/HTAT) A
rosore0s2 |FRNTIVGTSACTHINY| g1, .. AcL748| “Tiscso’ | 2000 | o2
15VG7 -
NT) iss | 314x55 | M6(4) (1) 7)) )
FS5941-86-52 | FRN22VG7S4(CTHTAT) | 86A 5 = 3 92
RF3100-F11 |FRN30VG7S-4(CT/HT) | 100A 45;51"32000 408x166 | M6(4) = 2 -
FRN30VG7S4(VT)
FRN37VG7S4(CTHTAT) e 04
FRN45VG7S<4(CTHTNT) . 495x200 : .
RF3180-F11 | fpneavaraacTimam | 180A | Three-| " qgq | 468x166 | M6(4) s L
FRN75VG7S-4(CTAT) phase
FRN9OVG7S-4(CT) 480VAC
FRNOOVG7S-4(VT) 250x587
RF3280-F11 |FRN110VG7S-4(CTNT) | 280A 005 | 560x85 | M6(®) . - =
FRN132VG7S-4(CT)
FRN132VG7S-4(VT) i 9-5
FRN160VG7S-4(CT/VT) 50x587 ] : y
RF3400-F11 | cptodovars4(eTiT) | 400A 005 | 560x85 | M6(s)
FRN220VG7S-4(CT)
FRN220VG7S-4(VT) - - e
FRN280VG7S-4(CT/VT) 688364
RF3880-F11 |FRN315VG7S-4(CT/VT) | 880A 180, | 648x150 | MB(6) |F200160 : 9-6
FRN355VG7S-4(CT/VT) - 3) * 9-7
FRN40OVG7S-4(CT/VT)
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STRIP TERMINAL BLOCK FOR:

SOLID WIRE t6mmZ

SCHAFFNER

l

(FS5941-60-52,FS5941-86-52)
Figure 9-2

9-4
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131 MAX
#74 MIN

26 MAX
&

(ACL-74B)

Mounting Screw : M6 X 4

Figure 9-3

(ZCAT2032-0930)

Earth Terminal :

RF3100-F11 ; M8
RF3180-F11 ; M10 3

36 19.5
5 | 32 A 9
Bl . =
[Efi‘.mj
EEE 8

off i
O
LL___r-
Dimension [mm]
Filter type
W W1 H H1 D
RF3100-F11 200 166 435 408 130
RF3180-F11 200 166 495 468 160

(RF3100-F11, RF3180-F11)
Figure 9-4
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Mounting Screw : M6 X 6

Stud Termiral :

RF3280-F11; M12X8
RF3400-F11 ; M16 X 8

: 587
\ \ | [ 560
\

w
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(RF3280-F11, RF3400-F11)

Figure 9-5
Mounting Screw : M6 X 6 688
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.;$_ _&
=
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3 r il
o
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o
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Terminal : M16 clear hole\
—
Slen E3
= (RF3880-F11)
Figure 9-6
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(F200160)
Figure 9-7
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Metal conirol panel

RCD or RFI filter

Pfaici MCCE Inverter
supply Shield wires
te L1 L LI/R U —
% L2 L2 L2/S V ™ -
= L3 L3 L3/T W W "
é l PE PE e &— . ... B I S i o, "
The shield of the shield wires is

connected to the earth on the motor,
and fills the hole on the control panel
for electrical shielding.

Figure 9-8 Recommended installation/wiring diagram
- For FRN3.7VG7S-4 to FRN7.5VG75-4,
FRN22VG7S-4 to FRN220VG7S-4

Metal control panel

RCDor RFlfilter

Power MCCB it Egarite Shield wi
supply hield wires :
 —H L LI/R U
xi—H L2 L2 L2/s v —
—— L3 L3 L3/T W =
PE_PE e 66— L S e e o o8
Ferrite The shield of the shield wires is
nng connected to the earth on the motor, —
and fills the hole on the control panel Motor
for electrical shielding.

\— Turn twice (wind onece) input wires and earth wire around ferrite ring only for 11.15kW.

Figure 9-9 Recommended installation/wiring diagram
- For FRN11VG75-4 to FRN15VG75-4

Metal control panel

| Turn once (pass through) DC reactor connection
Inverter wire around ferrite ring.
RCD or RF| filter | Turn once (pass through) input wires and
Power | MCCB _/ earth wire around ferrite ring.
supply Pl P() Shield wires
5 - L1 L1 Li/R U - -
¥ - L2 L2 L2/s VvV
;\"’— L3 L3 %T é ] B —
B BE L e L S T e i e A
— | The shield of the shield wires is
___.l connected to the earth on the motor,
and fills the hole on the control panel Motor
=Sk for electrical shielding.
Turn once (pass through) Figure 9-10 Recommended installation/wiring diagram
Wpit viirss:and sarthwire - For FRN280VG7S-4 to FRN400VG7S-4

around ferrite ring.
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CRANEtrol° VG7 High Performance
Flux Vector Drive for No-Load-Brake Hoists

Motor Setup & Auto-Tuning

The CRANEtrol® VG7 high performance drive has been designed with a basic startup
procedure to get “up and running” in a very short time. All optional features may be
added at any time after the basic startup has been completed. Follow the steps below
to accomplish the minimum startup.

1.
2.
3.

Change parameter FO1 to “0”.

Change parameter FO2 to “0”

Enter the correct motor data in these parameters.

P02 =37

P03 = Motor rated HP

P04 = Motor rated full load amperage

P05 = Motor poles.

FO3 = Motor maximum speed

FO4 = Motor rated speed. This is typically 1760 to 1780 RPM. Refer to your

motor nameplate.

g. FO5 = Motor rated voltage. Refer to your motor nameplate, default is 460
Volts.

~0Q0 T

4. Save all programmed motor data at parameter H02

a. Scroll to parameter HO2, press the “Function/Data” key.

b. Depress and hold the “Stop” key.

c. Press the up arrow key until “1” is displayed.

d. Release the “Stop” key, and press the “Function/Data” key. You will notice
“Executing" displayed on the keypad.

e. When the save is complete, you will be returned to the main parameter
set at parameter “H03”

Enter “0” at parameter O38. This disables some of the drives internal functions,
and wiill allow static auto tuning to be completed.

Scroll up to parameter “H01”, “TUN MODE”. Press the “Function/Data” key; the
display will read “0: Inactive”. Depress and hold the “Stop” key, press the up
arrow key until “3: AUT-STP” is displayed, release the “Stop” key, and press the
“Function/Data” key then press the “FWD” key. The tuning process should start
and can take several minutes to complete

After the auto tune procedure has completed, repeat the “All Save” procedures
in step two above.

Set parameter 038 back to “1” and press the “Function/Data” key to enable all
drive functionality then set parameter U64 to “1”. Repeat the save process in step
2.

When all programming is complete, press the “PRG” one time to exit
programming mode.

Applicable to All Drives after October 2006. Revised May 09, 2011
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Speed Reference and Control Mode Setting:

FIVE STEP CONTROL

The CRANEtrol® VG7 hoist software is pre-loaded with typical speed references for five
step operation. If you wish to use the default settings and the default control wiring
connections, simply enter "1" at parameter U64 and save your changes. No further
adjustments should be required in order to operate in the five step control mode.

OTHER CONTROL MODES

If you wish to operate in one of the other pre-programmed control modes, make the
following parameter adjustments to easily initialize the control.

1. Three step control
a. U08 = Desired minimum motor rom
b. UO9? = Desired motor rom for second speed point
c. U10 = Desired maximum motor rom

d.ul1=0
e. U12=0
f. U01 =2

g. Save your parameter changes at parameter HO2

2. Two step control
a. U08 = Desired minimum motor rom
b. U09 = Desired maximum motor rom

c.U10=0
d.ulrt=0
e.U12=0
f. UO1 =3

g. Save your parameter changes at parameter HO2

3. Two step infinitely variable control
a. U08 = Desired minimum motor rom

b.U0?2=0
c.U10=0
d.U11=0
e.U12=0
f. U01 =4
g. Save your parameter changes at parameter HO2

4. Three step infinitely variable control

a. U08 = Desired minimum motor rom
b.U0? =0

c.U10=0

d.u11=0

e.U12=0

f. U01 =5

g. Save your parameter changes at parameter HO2



Speed Reference and Control Mode Setting:

5. Analog control

a. U08 = Desired minimum motor rom

b.U0? =0

c.U10=0

d.uU11=0

e.U12=0

f. FO1 =1

g. Follow the wiring instructions for use of analog input terminals
h. Save your parameter changes at parameter HO2

6. Keypad control

a. Intfernal VG7LS positions as well as the infernal final upper limit position
must set and active in order to operate from the keypad. Please refer to
the Virtual Geared Limit Switch section for setup instructions.

b. FO1 = 0 (Speed reference via keypad up and down arrows)

c. FO2 = 0 (Forward and reverse commands via keypad "Fwd" and "Rev" keys

d. Change FO1 and FO2 back manually or by resetting parameter Ué4 to "1".
Setting Ué4 to "1" will initialize drive to CRANEtrol® factory defaults.



Speed Reference Parameters

For ease of wiring and programming, all speed references are programmed in
parameters UO8 through U12 regardless of the control method you intend to use. For
example, parameter U08 is always the minimum desired speed and will always be
activated through terminals 1 (Up / Fwd) and 2 (Down / Reverse). For five step operation,
you will then program parameters U09 through U12 for second through fifth speed points.
See the programming matrix below for a graphic explanation of speed reference
terminals and programming. Terminal use is modified automatically depending on the
mode of operation you select.

Terminal usage depending on control mode selection.

Terminals 1 & 2 X X X X X Minimum Speed Uos
Terminal 3 X X X Second Speed* uo9
Terminal 4 X X Third Speed** Ui0
Terminal 5 X Fourth Speed Ull
Terminal é X Fifth Speed ui2

*Terminal 3 is used to accelerate when Two Step Infinitely Variable is used.
*Terminal 3 is used to hold speed when Three Step Infinitely Variable is used.
**Terminal 4 is used to accelerate when Three Step Infinitely Variable is used.



Control Method Selection - Parameter UO1

The control method may be selected by entering the corresponding numbers into
parameter UO1. Use terminal numbers 1 through 6. The charts below demonstrate the
operation of each mode. In addition to these modes, analog control is also available as
a standard.

Five Step operation

Three Step operation

Two Step operation

Two Step infinitely variable
Three Step infinitely variable

® 0000

Q

Five Step operation (Default) - U01 =1

U2 m — — — — — — —

Ul —re —m — — — — — — — —

uo8

ZERO SPEED 1

TERM 1, 2

TERM 3

*Terminal numbers reference terminal points TERM 4
on the CRANEtrol® VG7RIN control interface card.

TERM 5

TERM 6 Ii

b. Three Step Operation - U01 =2

uo8

ZERO SPEED

TERM 1, 2

TERM4 +—F—



1c. Two Step operation -

uo1=3 uos

uo8

ZERO SPEED

TERM 1, 2 |

TERM 3

1d. Two Step Infinitely Variable operation - U01 = 4

ZERO SPEED

F03 m —— o — — —

uog — —

TERM 1, 2

TERM 3 I—I I—I

le. Three Step Infinitely Variable operation - U01 =5

uos8

ZERO SPEED

TERM 1, 2

TERM 3

TERM4 b—1 (- |



Virtual

Limit Switch™ or VG'LS

The VIRTUAL LIMIT SWITCHT™ VG'LS serves the same function as the fraditional
rotary geared limit switch with the following additional benefits.

1.
2.

3.

[G2 N

Enable or disable by adjustment of one parameter.

Provides additional layers of protection against equipment damage and
personnel injury.

Set points for upper stop, upper slow down, lower slow down, and lower stop are
parameter adjusted from the control panel. No need to access the hoist
equipment.

. Slow down position maximum speed is adjustable from 10% to 90% of base speed.
. Limit switch alarms are built in and may be disabled via one parameter if

desirable.

. Final upper position is built in and operates independently from the normal

operation set points. This position, when set and activated, will disable the drive
until the limit is deactivated via a dedicated parameter.

. More accurate stopping positions and faster reset than traditional geared limit

switches.

. Since each point is set independently, each position may be adjusted at any time

without disrupting or changing the other set point positions.

. Safely operate from the drive keypad when all positions are set.

To utilize the VIRTUAL LIMIT SWITCHT™ VG LS features:

. Position the hoist hook at a point that is approximately half way between the

maximum lift and maximum lower positions.

. Set parameter U32 to "1" to clear all existing position indicators. This should be

done even if this feature has never been activated.

. Raise the hook to the desired upper stop position and set parameter U33 to "1".
. Lower the hook to the desired hoisting slow down position and set parameter U34

fo "1". Be sure to leave sufficient room for deceleration between this point and the
upper stop position.

. Lower the hook to the desired lowering slow down position and set parameter U35

to"1".

. Lower the hook to the desired stop position and set parameter U36 to "1". Be sure

to leave sufficient room for deceleration between this point and the lower slow
down position.

. Set parameter U37 to "1" to activate all limit positions and test the operation.

Make any required adjustments to any of the positions.

. Adjust the percentage of motor base speed desired at slow down positions at

parameter U40. The range is 10% - 90%. Requests for speeds higher than allowable
in parameter U40 will be ignored while the hook is within the slow down zones.

. Position alarms are activated and deactivated by parameter U41 (0 = Inactive, 1

= Active). When activated, the alarm will sound for one period of one second
when the slow down position is reached and two periods of one second when the
stop position is reached.

All of the set points that you have programmed may be adjusted at any time without
going through the entire procedure. To disable all limit positions except the Final Upper
Limit Position, set parameter U37 to "0".



VG'LS Final Upper Limit Position

The final upper limit position provides an additional layer of protection against hook over
travel and possible equipment damage or personnel injury by deactivating the motor
drive via internal fault when activated. To activate this feature:

1

o~ NWDN

. Set parameter U37 to "0" to deactivate the normal travel limit positions. The

programmed positions will not be disrupted or changed during this process.

. Carefully raise the hook to the desired fault position.

. Set parameter U38 to "1" to record this position.

. Lower the hook out of the final upper limit position by several inches.

. Set parameter U39 to "1" to activate this limit position.

. Test and adjust this position as necessary. To lower away from this position,

parameter U39 must be set to "0", and the drive must be reset by pushing the
"Reset" button on the drive keypad.

. Reactivate all normal limit positions by resetting parameter U37 to "1".

Notes:

Limit switch positions should be checked and adjusted
periodically, just as you should with mechanical limit
switches.

Positions must be reset after running in open loop mode,
after recovering from encoder failure, repair or
replacement, or after installing a new wire rope



Load Float Mode Selection

The CRANEtrol® VG7 allows for two distinct modes of zero servo, or "load float" operation
aft stop.

1. Load float with electro-mechanical brakes closed. Parameter UO3 = 0.

a. This mode of operation was developed for operations that require a
sizeable full time load on the hook or block, such as magnet beams,
bucket attachments, spreader beams, etc. During this mode of operation
you still have all of the advantages of traditional load float except that the
brake is closed during the programmed zero speed fime in parameter F39.

2. Load float with the electro-mechanical brakes open. Parameter UO3 = 1.

a. This is the traditional method of load float, and will maintain an open
brake unftil the time selected in parameter F39 has expired after running.



Micro-Speed Function and Setup

The Micro-Speed function provides a means for precise positioning of a load. When the
Micro-Speed input (Terminal 9) is active and terminal 9 is assigned for Micro-Speed, (1) at
parameter US8, the drive will decelerate and operate at the U02 level (% of operator
requested speed). Operation at this Micro-Speed level allows the load to be positioned
at a "creep" speed. This function is selectable for all methods of operation except the
infinitely variable and analog modes.



Turbo Lift Operation

Turbo Lift allows for hoist over speeding at light loads. To enable the Turbo Lift mode, five
parameters must be set and properly adjusted. The chart below illustrates operation and
timing of this feature.

Parameter List:

U04 - 0 = Inactive, 1 = Active

U05 - Turbo Lift Time (2 to 5 seconds)

U06 - Turbo Lift Detect Torque (Up to 44%)

U07 - Turbo Lift Over Speed Value (Up to 50% of motor base speed)
FO3 - Motor Maximum Speed

SAEl

Parameter UO4 activates this option when set to "1".

The Turbo Lift Time in parameter UOS is the amount of time that all operating conditions
must be met prior to allowing motor over speed.

Turbo Lift Detect Torque is the level of torque that is used to allow over speeding. Actual
motor torque must be below this level to allow over speeding.

Turbo Lift Over Speed Value is the additional percentage of motor base speed that will
be added to the motor base speed.

Motor Maximum Speed must be set to a value equal to or greater than the speed
demanded in parameter U07.



Form Stripper Mode

Our form stripper mode was developed with applications such as concrete casting in
mind, where product must be removed from a form or mold. Traditional variable
frequency and flux vector drive programs have been known to have problems with these
applications because of the additional frictional loading and inherent features within the
drive software that were designed to make heavy lifts smoother with less shock to the
load and liffing equipment. This feature more closely simulates across the line starting,
which unftil now has been more effective for this scenario. This mode may not be used
with "Micro Speed" or analog control and should not be activated full time.

To use the Form Stripper Mode:

1. Set parameter US8 to "2" and save.

2. Attach the hoist hook to the load as you normally would.

3. Provide a momentary input to the VG7 on terminal 9 via pendant pushbutton or
radio output. This will bypass the programmed acceleration ramps and simulate
across the line starting.

. Depress the conftroller for maximum lift speed.

. Release the momentary input to terminal 9 and continue with normal operations.

[G2 N



Special Features & Functions:

a. Load Catch®

Load Catch® is a feature that is included in each of our no-load-brake flux vector hoist
controls. By monitoring the feedback from the motor encoder at all times that power is

on, we detect brake slippage and monitor for accidental release of the hoist holding
brake systems. If we detect movement when there should be none, we activate the drive
and hold the load at zero speed while providing an output for an audible or visual alarm.
This zero speed mode will be maintained until the operator lowers the load and the

braking system is tested and proved adequate by the drive software.

There are four parameters associated with Load Catch®:

1. Pulsed time on during Load Catch®. Parameter U460 (25 to 300 milliseconds)
2. Load Catch® count. Parameter Ué1 (5 to 3000)

3. Load Catch® timer. Parameter U62 (25 to 1500 milliseconds)

4. Load Catch® selection. Parameter U463 (0 = Off, 1 = On.)

Adjustments and use are as follows:

1. Activate Load Catch® by entering "1" at parameter U63.

2. With mainline power on and a light load lifted one to two inches from the floor
release the electro-mechanical brake. You should notice almost no initial
movement of the load before the drive "Run" is indicated on the keypad and
the brake fault alarm is activated.

3. There should also be no forward rotation of the motor shaft. If necessary,
decrease the output fime in parameter U40.

4. If necessary to eliminate false indications of brake problems, the sensitivity of this
feature may be adjusted by increasing the time and count in parameters U61 and
Ué2.

**|F LOAD CATCH IS ACTIVATING, SAFELY LOWER LOAD TO THE FLOOR AND CALL
MAINTENANCE BEFORE CONTINUING TO USE YOUR HOIST. DO NOT REMOVE POWER
FROM THE HOIST UNTIL THE LOAD IS REMOVED FROM THE HOOK **
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b. Open Loop Vector Operation

We have provided a means for temporary open loop vector operation for use when you
have motor encoder related problems that cannot be immediately addressed, or
encoder related issues are suspected, and you need to verify. This is a password
profected feature that will time out after ten minutes of operation, and can only be used
three times before requiring a factory reset. You must get a new password after each ten
minute period of open loop operation.

Call the factory for instructions and password.

c. CRANEtrol® Parameter Reset - Digital Control Modes Only

Set parameter Ué4 to "1" to initialize a reset to default values for hoist operation. This is not
a factory reset and you will not lose motor tuning and other custom parameter changes
that you may have made.

d. CRANEtrol® Drive Fault Reset

Most VG7 drive faults can be reset without an additional input or pushbutton by pressing
the "Up" pushbutton three times then pressing the "Down" pushbutton three times.

Note: The fault will not clear if the original cause of the fault is still present.

Caution should be exercised when using this feature; once the fault is fault is cleared and
the drive is reset, the drive will start to run if the pushbutton is held down.

e. CRANEtrol® Drive Lock

The CRANEfrol® VG7 drive is equipped with a "Drive Lock" feature, that when enabled
prevents the drive from operating. Terminal 8 is always pre-assigned this feature. To use,
supply a 120VAC signal to terminal 8 of the VG7RIN card.

f. CRANEtrol® Brake Answer-Back Input (revision 9.12.07)

The CRANEtrol® VG7 hoist drive is equipped with a brake answer back circuit that verifies
opening of the electro-mechanical brake within two seconds of the expected time*. If
the brake does not open, the drive will display an “ERA" fault code until the fault is reset.

To activate and use this feature:
1. Set parameter U56 to “1".
2. Wire the brake answer back switch with 120VAC through an available terminal

on the conftrol interface card to drive terminal X5.

* The brake must be provided with a suitable position monitoring switch
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USER PARAMETERS IN THE CRANETROL VG7 HOIST SOFTWARE
NUMBER | FUNCTION RANGE [ TERMINAL | DEFAULT |
U 01 CONTROL METHOD SELECTION 15 N/A 1
U 02 MICRO-SPEED RANGE 10-100% X9 10
Uo03 LOAD FLOAT MODE 0-1 N/A 0
U 04 TURBO LIFT SELECTION 0-1 N/A 0
U 05 TURBO LIFT TIME 2-5 N/A 2
U 06 TURBO LIFT DETECT TORQUE 0-44 N/A 10
U 07 TURBO LIFT AND LOWER OVERSPEED (% OF BASE SP) 0-50 N/A 25
U 08 SPEED REFERENCE 1 ZERO TO MAXIMUM RPM 1,2 0
U 09 SPEED REFERENCE 2 ZERO TO MAXIMUM RPM 3 0
U 10 SPEED REFERENCE 3 ZERO TO MAXIMUM RPM 4 0
U 11 SPEED REFERENCE 4 ZERO TO MAXIMUM RPM 5 0
U2 SPEED REFERENCE 5 ZERO TO MAXIMUM RPM 6 0
VR TURBO LOWER SELECTION 0-1 N/A 0
U 14 TURBO LOWER TIME 2-5 N/A 2
U5 TURBO LOWER TORQUE -10-10 N/A 0
U 16 PASSWORD ENTRY FOR OPEN LOOP OPERATION CONSULT FACTORY N/A 0
U 17 RUN IN OPEN LOOP MODE 0-1 N/A 0
U 18 REMOTE FAULT RESET 0-1 N/A 0
U 19 Y4 SELECTION 0-1 Y4 0
U 20 LOAD CATCH ACTIVATIONS 0-32767 N/A 0
U 21 BRAKE SLIP ACTIVATIONS 0-32767 N/A 0
U22 BRAKE RELEASE TIME (MS) 0-32767 N/A 2000
U 23 MIN NORMAL SPEED IN 3 ST INF VAR MODE 0-1800 X9 0
U 24 MAX NORMAL SPEED IN 3 ST INF VAR MODE 0-1800 X9 0
U 25 MIN MICRO SPEED IN 3 ST INF VAR MODE 0-1800 X9 0
U 26 MAX MICRO SPEED IN 3 ST INF VAR MODE 0-1800 X9 0
U 27
U 28
U 29
U 30 INTERNAL USE. DO NOT CHANGE
U 31
U32 CLEAR LIMIT POSITIONS 0-1 N/A 0
U33 SET UPPER STOP POSITION 0-1 N/A 0
U 34 SET UPPER SLOWDOWN POSITION 0-1 N/A 0
U35 SET LOWER SLOWDOWN POSITION 0-1 N/A 0
U 36 SET LOWER STOP POSITION 0-1 N/A 0
U 37 ACTIVATE LIMIT SWITCHES 0-1 N/A 0
U 38 SET FINAL UPPER LIMIT POSITION 0-1 N/A 0
U 39 ENABLE FINAL UPPER STOP 0-1 N/A 0
U 40 % OF BASE SPEED FOR SLOW DOWN LIMITS 10-90 N/A 50
U 41
U42
U 43
U 44
U 45
U 46
U 47
U 48
U 49
U 50
U 51
U 52
U53
U 54
U 55 PULSED TIME ON DURING LOAD CATCH 25-300 (MILISECONDS) N/A 25
U 56 TERMINAL X5 MODE SELECTION 0,1 X5 0
U 57 TERMINAL X9 MODE SELECTION 0,1,2 N/A 0
U 58 FUJI FIRMWARE DO NOT USE 1
U 59 FUJI FIRMWARE DO NOT USE 10
U 60 FUJI FIRMWARE DO NOT USE 0
U 61 LOAD CATCH COUNT 5-3000 N/A 5
U 62 LOAD CATCH TIMER 25-1500 (MILISECONDS) N/A 25
U 63 LOAD CATCH SELECTION 0-1 N/A 0
U 64 INITIALIZE TO DEFAULT 1 N/A 0

(revised 05.10.2013)
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