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FRENIC
5000VG5S

Standard series

200V series

PG sensor type

0.75kW / FRNO.75VG5S-2A
to 90kW / FRN9OVG5S-2A

PG sensorless type

0.75kW / FRNO.75VG5S-2N
to 90kW / FRN90VG5S-2N

400V series

PG sensor type

3.7kW 7/ FRN3.7VG5S-4A
to 220kW / FRN220VG5S-4A

PG sensorless type

3.7kW / FRN3.7VG5S-4N
to 220kW / FRN220VG5S-4N

Information in this manual is subject to change without notice.

FRENIC

5000VGSN

Low noise series

200V series

PG sensor type

0.75kW / FRNO.75VG5N-2A
to 45kW / FRN45VG5N-2A

PG sensorless type

0.75kW / FRNO.75VG5N-2N
to 45kW / FRN45VGS5N-2N

400V series

PG sensor type

3.7kW / FRN3.7VG5N-4A
to 45kW / FRN45VG5N-4A

PG sensorless type

3.7kW / FRN3.7VG5N-4N
to 45kW / FRN45VG5N-4N

Units used in this manual are Si UNIT ({International System of Units).

Should further information be desired or should particular problems arise which are not covered sufficiently for
the purchasers purposes, the matter should be referred to Fuji Electric Co., Ltd.



Foreword

The FRENIC5000VGSS and FRENICS000VGSN inverters are used to
operate three phase squirrel cage motor in variable speed by vectol
control. Read carefuliy all of this Instruction Manual before use and
preserve it for use.

Use this equipment correctly. Misuse may result in abnormal operation
or cause troubles and reduction of life. When necessary, read this
Instruction Manual repeatedly even if after reading. Therefore, keep this
Instruction Manual where the operator can refer to it.

This Instruction Manual does not purport to cover the treatment of the
inverter when using such as the RS485 communication function and
the control option cards. The treatment of the option including the
inverter is described on Instruction Manuals of the options.

Safety

The following format is used on the equipment or found in this
manual. Read all of safety information and follow the directions
on them whenever working on the equipment.

WY SV eY: Denotes operating procedures and practices that

may result in personal injury or loss of life if not correctly
followed.

CAUTION : Denoctes operating procedures and practices that,
if not strictly observed, may result in damage to, or destruction
of the equipment.

NOTE: Notes call attention to information that is especially
significant in understanding and operating the equipment.

WARNING, CAUTION AND NOTE
PARAGRAPHS WITHIN THIS
INSTRUCTION MANUAL

The above paragraphs list some general safety reminders and
safety recommendations to be followed when operating or
installing this equipment. These safety recommendations will be
repeated throughout this instruction manual where applicable.



Contents

1 Safety Precautlons ................................................ 3

2 Inspection Procedure upon Delivery-«--w-wwereee 6

3 Description, Specification,

and Component identification:;-----«wwsrerarereeeas 8
3_1 Description ........................................................ 8
3-2 Wishes fOr referange - e, 8
3_3 Product warranty .............................................. 8
3-4 PG-sensor type vectar control inverter

standard specification ....................................... 9
3-5 PG-sensorless type vector control inverter

standard specification ..................................... 11
3_6 200V SerieS dimenSionS ................................. 13
3_7 4OOV Series dimensions ................................. 1 6

3-8 View, construction and components -« 21

4 Movement and Storage ...................................... 28
5 |nsta"ation ........................................................... 28
5_1 |nsta"at|0n env'ronment .................................. 28

5-2 Installation mounting and arrangement --+----29

6 Connection and Wiring -« 3
6-1 Description of terminal functiong ««xsweeeeeeee 33
6_2 Main CirCUit ..................................................... 35
6-3 Grounding CIFQUIL *erevrereremessesemmrssr s 37
6-4 Auxiliary control power and auxiliary

power input Circuit .......................................... 38

6_5 Control CirCUit .................................................. 39
6_6 Braking CirCUit ................................................. 42
6_7 BaSiC Connection ............................................ 44

7 Pre_operation |nspection ..................................... 47

8 Keypad Panel Operation .....................................
8_1 Keypad Panel function ....................................
8_2 Keypad panel handling ...................................
8-3 Operation and display of keypad panel -~
8_4 Program mode ................................................
8_5 Data monitoring mode ....................................
8_6 Operahon mode ..............................................
8-7 Alarm mOde ....................................................
8,8 AUtO'tUning .....................................................

9 FUnCtion ..............................................................
9_1 FUnCtiOn table .................................................
9-2 Description of function ....................................

10 Inverter operat|0n1

11 Inspection and Maintenance -« «=«wrres 1
11-1 Dally inSpeCtionS ......................................... i
11-2 Periodic inSpeCtiOﬂS .................................... 1
11-3 Electrical performance measurements -1
1 1 _4 |nsu|aﬁ0n CheCkS ........................................ 1
11-5 Parts rep|acement ...................................... 1

12 TroubleShOOting .............................................. 1
12-1 Inverier protection ....................................... 1
12-2 Diagnosis and remedy in case of

protection activation: - e 1
12-3 Diagnosis and remedy in case of
motor abnormal .......................................... 1

13 OPHON seeeeremessemmasricr s 1
13-1 Braking unit and braking resistor -+~ 1
13_2 Reactor ....................................................... 1
13-3 Auxiliary parts ------wesesrmersisssies e 1

13-4 Instructions for selecting main circuit
equipment and Wire SiZing .......................... 1



1 Safety Precautions

A WARNING

Improper lifting practices can cause serious
or fatal injury. Lift only with adequate
equipment and trained personnel.

-

Carry the inverter only by the body, not by
the terminals or top cover. Equipment
movement should only be performed by
trained personnel.

Fires or explosions might result from
mounting inverters in hazardous areas such
as locations where flammable or
combustible vapors or dusts are present.
inverters should be installed away from
hazardous areas, even if used with motors
suitable for use in these locations.

Before disassembling for connection,
inspection and removing abnormality cause,
disconnect and lock out power from the
inverter. Failure to disconnect power may
result in death or serious injury. A DC link
circuit charge light provides visual

indication that DC link voltage is present
with the charged DC link capacitor; verify the
DC link voltage level by measuring the
voltage between power terminals P{+) and
N(-) using an analog meter. Do not attempt to
service the inverter until the charge indicator
has extinguished and DC link voltage has
discharged to zero volts.

All motor bases and equipment enclosure
housings should be grounded through
ground terminals E(G) in accordance with
the National Electric Code or equivalent to
avoid a disaster such as electric shock and
fire.

Replace all covers before applying power to
the inverter. Failure to do so may result in
death or serious injury.

Do not touch the electrical circuits or parts,
or do not insert foreign bodies through the
openings when applying power. It may result
in electrical shock, burn by generated arc,
and damage of the equipment.

When an abnormality occurs and is
spreading, disabling to insure safety, or
causing or being afraid of causing a disaster
such as fire, promptly switch OFF the circuit
breaker on the power supply side.

Missetting of the function data may cause
dangerous conditions. Therefore, verify the
data again before operation.

Since stop command is inputted according to
the data of function “02 Operation
command” , it may not be inputted from the
keypad panel at emergency. Under this
condition, turn OFF (open) the power supply
circuit breaker.

The motor and machine or equipment repeat to
run and stop when starting auto-tuning.
Therefore, conduct the auto-tuning after
confirming safety.

If mistaking speed setting, the motor may run
at speed exceeding withstand-overspeed of
the motor, and the equipment may be damaged
and cause difficulties by damage. Match the
data of function “03 Maximum speed” with
the specification of whole equipment to keep a
safe speed.

When summing up result of function “83
Speed bias setting” and speed auxiliary
setting 2 (Ai1, Ai2 Function select) is higher
than function “65 Zero speed detection” , the
equipment continues running of the speed of
the above-mentioned summing up result even
if the operation commands (FWD and REV) are
made OFF. Take care so as not to cause
accident.

When having selected restart-active after
momentary voltage failure, the inverter
automatically starts at power recovery, and the
motor automatically starts running. Take care
not to cause accident.




A WARNING

Inverter systems cause mechanical motion
and are located in various locations. It is the
responsibility of the user to insure that such
motion does not result in an unsafe
condition. Factory provided interlocks and
operating limits should not be bypassed or
modified. ‘

When using instruments such as
oscilloscopes to work on live equipment, the
oscilloscope's chassis should be grounded
and a differential amplifier input should be
used. Care should be used in the selection of
probes and leads and in the adjustment of
the oscilloscope so that accurate readings
may be made. See instrument manufacturer's
instruction book for proper operation and
adjustment to the instrument.

/A CAUTION

Because the ambient temperature greatly affects
inverter life and reliability, do not install the
inverter in any location that exceeds the
allowable temperature.

Do not install the inverter up-side-down,
horizontally or slantwise. Otherwise, heat
build-up will occur.

Incorrect connections may cause damage to the
inverter as well as its improper operation.

Do not connect power supply voltage that
exceeds the standard specification voltage
fluctuation permissible. If excessive voltage is
applied to the inverter, damage to the internal
components will resulit.

Do not connect power supply fo the output
terminals (U, V, W), the DC link terminals (P1,
P(+)), or the Braking unit and the Braking
resistor (P(+), N(-)). Connect oniy to the main
power supply terminals (R, S, T).

Do not connect filter capacitors on the output
side of the inverter. The capacitors and inverter
will be overheated and damaged due to
harmonics.

Do not connect the inverter to an AC power
supply of a larger capacity than 10 times of the
inverter rated capacity (the inverter for 30 kW or
less motor not to a power supply of lager than
500kVA), or of larger imbalance of voitages than
3 %. If connecting the inverter to these power
supply, optional dc link reactors will have to be

installed in P1 & P(+) power leads of the inverter.

Use only the ground terminal E(G) for grounding.
The other grounding method causes a grounding
defect.

Do not connect the auxiliary controt power input
terminals (RO, T0) to the other power supply
system than that of the main circuit. The power
supply capacity supplied through the terminals
(RO, TO) is for operating the protection function
and displaying. Therefore, if this voltage is
higher than that of the main power supply
voltage, the control power supply may overheat
because of supplying power also to the control
circuit.

Do not connect a power supply to the control
circuit terminals (except 30A, B, C, RYA and RYC
maximum rating 250 volts).

When using the open-collector output terminals
(Y1, Y2, Y3, and CME), verify that the polarity of
the power supply connections are correct.
Damage due to voltage, etc, may occur, if
polarity is incorrect.

Do not connect the braking resistor between the
main circuit terminals P(+) and N(-).Iif being so
connected, the inverter may overheat, and the
braking resistor may overheat and burn out,
then, a disaster such as fire may occur.

When summing up result of function “83 Speed
bias setting” and speed auxiliary setting 2 (Ai1,
Ai2 Function select) is higher than function “65
Zero speed detection” , the equipment continues
running of the speed of the above-mentioned
summing up result even if the operation
commands (FWD and REV) are made OFF. Take
care so as not to cause accident.




/A CAUTION

The automatic speed regulator (ASR) does not
function during pre-excitation. Therefore, the
motor may run by external load disturbance, etc.
When using the pre-excitation, use a mechanical
brake together with electrical brake,

If the adequate data of functions related to ASR
are not written, for example making suddenly the
gain high, the motor causes hunting, and then
the motor and equipment may be damaged and
cause difficulties by the damage.

Do not suddenly make the data of functions “15
ASR1 (I constant)” and “38 ASR2 (l constant)”
large. Further, do not suddenly make the data of
functions “14 ASR1 (P constant)” and “37
ASR2 (P constant)” small.

If the data of functions related to torque control
are made large by mistake, the motor output an
excessive force over necessity, and then, the
motor and equipment may be damaged and
cause difficulties by the damage. Set the data of
function “179 Overload capacity” at the
specification of whole equipment to keep safe
torque output.

If the cause of alarm has not been removed, the
inverter cannot operate even if trying to restart.
When repeating the restart in this state, the
damage of the equipment will is expanded. The
data of function “81 Auto-restart (Restart times)
should be as small as possible.

For RUN and STOP, use the FWD-CM (forward)
and REV-CM (reverse) terminals, or the
FWD/RUN,REV/RUN and STOP keys on the
keypad panel. Do not use a contactor (ON/OFF)
installed on the line side of the inverter for RUN
and STOP.

if the inverter's Fault Alarm is activated, consult
the Troubleshooting section of this instruction
manual, and after correcting the problem,
resume operation,

The cooling fins of the inverter are heated to a
high temperature in inverter operation, and
touching the fins may cause burn. Keep a
sufficient time after stopping the inverter when
touching the fins.

Do not perform a megger test between the
inverter terminals or on the control circuit
terminals.

This assembly contains parts and sub-
assemblies that are sensitive to electrostatic
discharges. Static control precautions are
required when servicing this assembly.
Component damages may result if you ignored
electrostatic discharge control procedures.

NOTE : Always read the complete instructions prior
lo applying power or troubleshooting the equipment
and follow all procedures step by step.



2 Inspection Procedure upon Delivery

A WARNING [ < o |
Improper lifting practices can cause serious ) FRENIC :
or fatal injury. Lift only with adequate 5000VMG5S

equipment and trained personnel.

C[Em]s
Upon receipt of your inverter, unpack and inspect the E
equipment for the following items: cEa
— Check the nameplate on the front cover to insure that

the specifications correspond to those ordered.
— inspect if shipping damage such as damage or fall-off
of the parts and depression of the cover or body.

—— Nameplate

o ]

Fig. 2-2 Nameplate position

FRN30VGSS-24 m«—mvenertype

OGS 3 - 200-210/200-230V S0/60Hz + Rated input voltage and frequency
WNENE  45kvA  120A + Rated capacity and rated output current
mass ETEE ks } — Mass _

LR S8HX56789R234-20H  § + Manufacturer's serial number

Fuji Electric Coltd.  Made 1 Japan

Fig. 2-1 Nameplate

Inverter type designation
FRN 30 VGSS -2 A

Applied motor : A—~with PG Sensor {with Encorder)
: N—=PG-sensorless (without Encorder)
Power supply voltage series: 2—200 V, 4—400 V
Series name: VG5S—Standard series, VG5N—Low Noise series
Standard applicable motor output : 0.75—0.75kW to 220—220kW
{In detail, refer to "3-4 PG sensor type standard specification, 3-5 PG-sensorless type
standard specification™ pp. 9to 12)
Product type: FRENIC5000

Manufacturer's serial number
5 8 HX56789R234 - 20H

Product number

Manufacture classification number

Manufactured month: 1 to 9, X—+10, Y—11, Z—12
Manufactured year: 1st digit of AD, 5—1985




NOTES




3 Description, Specification and Component

Identification

( 3-1 Description )

¢ 3-2 Wishes for reference )

Since induction motors have no separated field circuit
and armature circuit as direct current (DC) motors, it is
difficult for general inverters to control an exciting current
component (field circuit} and a torque current component
{armature circuit) individually. Therefore, a wide variable
speed range and a high-accurate control characteristics
such as in DC motors cannot be achieved with induction
motors driven by the inverters. However, sinceé DC
motors has brushes and a commutator, they are inferior
to induction motors in an aspect of maintenance. it is
“Vector control inverters” to similarly control inductioh
motors of superior maintainability as in DC motors.

Vector control inverter FERNIC5000VGSS and
FERNIC5000VGSN serieses individually control exciting
current component and torque current componént, which
are calculated from output voltage and current, by our
specific transvector control technology. And, both of the
components are synthesized, and supplied to the motor
as a current. Therefore, a high torque and high response
are realized. Furthermore, these inverters control a wide
speed range from low speed region to high speed region
with high accuracy.

The operation is executed by the data written into a
dialog type keypad panel and by the commands from
control terminals. In this keypad panel, there are keys for
setting and writing the data, and a display for monitoring.
An operator can input selections of monitoring data
visible on the screen, set and write the data necessary
for operation, and input the operation commands.
Further, since an RS485 communication function is
equipped as standard, the inverter can directly
communicate with personal computer etc.

Moreover, an auto-tuning function can be used from the
keypad panel.

The auto-tuning function automatically conducts
adjustment of automatic speed regulator (ASR) system
and measurement of motor constants to most suitably
control the motor. Therefore, when driving standard 3-
phase (general use) motors, the tuning can be easily
conducted without an exclusive tool such as a personal
computer, and the data are automatically written into the
relevant functions.

Apply FRENIC5000VGSS (standard series} to general
industry system and FRENIC5000VGSN (low noise
series} to environment in which noise is problematic.
Three-phase 200 V series and 400 V series are
arranged for power supply systems, and the PG sensor
type inverters for dedicated motors and the PG-
sensoriess type inverters are also arranged.

If there are any probiems such as damage or failure of
the equipment and questions, contact the distributor
where the inverter was purchased or the Company's
sales office nearby with following items.

— Inverter type

— Manufacturer's serial number

— Purchased time

- — Content of inquiry

. For example, indicating the location and degree of the
damage, the phenomenon and conditions of the
failure, the questions, etc.

( 3-3 Product warranty )

The warranty term of the product is till earlier time either

after 12 months from mounting by the customer or after

24 months from delivery of the Company.

However, even during the warranty term, the repair is

paid for a counter value in the following cases:

— Caused by misusage or inadequate repair and
alternation

— Used in the range over the standard specification

— Caused by damage by dropping or during
transportation after purchase

— Caused by earthquake, fire, storm and flood,
lightning, abnormal voltage, the other natural disaster,
and their secondary disaster



3-4 PG sensor type vector control inverter standard specification

Table 3-4-1 PG sensor type vector control inverter 200 V series

ltem Specification *2)
Rated output  (kw] 075116 |22 137 155 |75 |11 |15 [185[22 [30 (37 (456 |55 |75 |90
Type MVKLIA-C *1) 6096|6097 |6107[6115/6133(6135|6165|6167 6184|6185|6206 6207|6208
5 922119250 9252|9280
E Rated continuous 477 19.55 4.0 |23.5 |35.0 [47.7 |70.0 |95.5 [117 |140 |191 235 1286 |350 |477 (572
o |torque [N - m]
% Rated current [A] 48 |70 |11 |18 |27 (37 (49 |63 |74 |90 |116 [143 |170
S 189 |222 (294 (345
A [Base speed [r/min] 1500
Max. Speed {r/min] 3600 3000 3000|2400 2000
{2400)
Standard series type  {0.75 1.5 |22 137 165 75 |11 |16 18522 |30 (37 45 |55 75 90
FRNCIVGSS-2A 1) " 1*6)
Low noise series type  |0.75 [1.5 (2.2 (3.7 |55 |75 |11 (15 (18522 (30 |37 |46 ' — |— |—
FRNCIVGSN-2A 1)
5 |Rated capacity [kVA] 1.6 [23 |36 |59 |88 |12 [16 (21 |24 |20 |38 |47 |55 |66 |89 |10
i~
@ |Overload capacity Rated continuous torque X 150%, 1 min
= > Voltage/frequency  [3-phase, 200 to 220 V/50Hz, 200 to 230 V/60 Hz
g Allowable variation | Voltage: +10 to -15% *3), imbalance in power supply voltages: 3% or less *4), frequency: +5%
% |Momenta When the input voltage dips to 170 V AC or higher, the inverter continuously operates
g voltage diry {necessary output reduction). When the input voltage dips to lower than 170 V AC, the inverter
o ge cip can operate for 15 ms with 85% of the full load. *5)
Table 3-4-2 PG sensor type vector control inverter 400 V series
Item Specification *2)
Rated cutput (kw] 3.7 |55 [7.5 |11 {15 [185(|22 |30 |37 |45 |55 |75 |90 |110|132 160 |200 |220
Type MVKJA-C *1) 611516133 (6135616516167 6184 | 6185 6206 | 6207 | 6208
5 9221|9250 |9252 (928092829310 (931219316 | 9318
g Rated continuous 23.5/35.047.7(70.0/95.5|117 | 140 {191 [235 |286 |350 (477 (572 |700 840 |1018|1273 1400
o |torque [N - m]
% Rated current [A] 9.0 |[13.5(185(245(32 |37 |45 |58 (71 8D
2 91 108 |147 173 |206 |248 |297 360 |409
3 [Base speed [r/min] 1500
Max. Speed [r/min] 3600 3000|2400 2000
3000
(240)
Standard series type |37 |55 [7.5 111 |15 |18.5]22 |30 |37 |45 |55 |75 90 [110{132[160 [200 [220
FRNCIVGSS-4A *1) "6}
Low noise series type  |3.7 |55 (7.6 |11 |15 (18522 |30 |37 {45 — |— |[— |— — = =
FRNLIVGSN-4A *1)
5 |Rated capacity [kVA] 59 |88 (12 |16 21 |24 |29 |38 |47 |55 |66 89 (105 (125 150 180 |225 248
=
@ | Overload capacity Rated continuous torgue X 150%, i min
= = Voltage/frequency  |3-phase, 400 to 420 V/50Hz, 400 to 480 V/60 Hz *8)
%- Allowable variation  |Voliage: +10 to -15% *3), imbalance in power supply voltages: 3% or less *4), frequency: 5%
& | Momentar When the input voltage dips to 340 V AC or higher, the inverter continuously operates
Z voltage diy (necessary output reduction). When the input voltage dips to lower than 340 V AC, the inverter
o ge dip can operate for 15 ms with 85% of the full load. *5)

*1) Write a numerical value in the table into[ ]

*2) Two kinds of 45 kW motor exist and selectable. In { ), the max. speed of type MVK9221A-C is shown.

*3) When the voltage variation is in - range, the motor output and inverter capacity reduce.

*4) When the applied inverter is for motor with rated output S5kW or less and the power supply voltage imbalance ratio

exceeds 3%, connect an DC link reactor.
Power supply voltage imbalance ratio [%)] =
*5) This values are defined for testing at

Max. voltage [V] — Min. voltage
Average 3-phase voltage [V]

X 100

standard load condition by JEMA (85% of standard applicable motor load).
*6) The inverters of rated output of 75 kW or more are delivered with a DC link reactor supplied separately.

9



Table 3-4-3 Inverter commeon specification

ltem

Specification

Main circuit system

Voltage type IGBT sine wave PWM inverter

Control system

Vector control, ASR control with AC minor loop

Speed control range

11.5 to base speed to max. speed [r/min]

Speed control accuracy

Digital setting: £0.01% (-10 to +50C), Analog setting: +0.1% (25£10C)

Speed setting resclution

0.005% of max. speed

Speed control response

\Response frequency 50 Hz max. (-3dB)

Speed-torque characteristics

Control *7 )

4 quadrants operation {(FWD running, FWD braking, REV running and REV braking)

| Torque limit control: Unified or individual 4 quadrants, Terque command (ASR output),
etc.selectable, limiting value 0 to £250%

Max. torque: 150%, 1 min,

Stalling torque: 100% continuous (1 Hz or more), 80% continuous (less than 1 Hz)

Acceleration and deceleration

Linear, S curve, Torque limit; Acc. and dec. modes selectable
2 kinds of acc. and dec. time (0 to 1200s) setting possible and selectable

Standard attachment

DC braking: Braking force {10 to 100%), Braking time (0 to 10 s)/variable setting

2 Option Resistance discharge braking:
3 Braking torque 150%, Braking frequency 5% ED/10% ED (selectable),
@ Braking resistor necessary, Braking unit also necessary for 200 V 75 kW or more, 400 V

90 kW or more

Operation command

Keypad panel: FWD/RUN, REV/RUN, STOP keys
Terminal input: FWD and STOP command, REV and STOP command
Remote operation: Data communication {RS485), Serial signals from control option

Speed setting

Keypad panel: Up and down keys,

Terminal input: Multistep speed select, UP/DOWN adjust

Analog signal: Speed setting POT, 0 to =10v¥DC

|Digital signal: Data communication (RS485), serial and parallel signals from control
option (16 bit binary or BCD 4 digits)

Input signal

Operation

Terminal input: Alarm reset, Operation command changeover, Torque limit, Pre-
excitation, etc. 5 points selectable
Analog signal: Speed aux. setting, Torque command, Torque current command,
Magnetic flux command, etc. 2 points selectable
Digital signal: Data communication {RS485) and Control option (refer to each Instruction
Manual for output signals)

Running status
output signal

Transistor output and contact output: In operation,In ace. and dec., In braking, Overload
early warning, etc. 4 points selectable
Analog signal: Motor speed, Speed setting value, Torque current, Motor temperature, etc.
3 points selectable
Digital signal: Data communication (RS485) and Control option (refer to each Instruction
Manual for output signals})

Digital indication
{LED)

In operation: Motor speed, Output frequency, Torque, Output voltage and current, Motor
temperature, etc. 1 point selectable

In speed setting: Motor or load speed setting value,

In alarm mode: Alarm code

Indication

LCD indication
{LCD)

In cperation: Operation information, Operation guide,
In data setting and data monitoring: Code, Name and Data of function
In alarm mode: Alarm information

Lamp indication
(LED})

In charging, Units of operation data, Operation right of keypad panel, Input status of
FWD/RUN and REV/RUN commands

Protection

Overcurrent, Grounding, DC fuse blown-out, Overvoltage, Undervoltage, Overspeed,
Inverter overload and overheating, Printed circuit board overheating, Motor overload and
overheating, NTC thermistor break, External alarm, CPU/memory error,Keypad panel
communication error, RS485 error,Inverter output circuit abnormal, Surge protection, stc.

Installation location

Indoor, Altitude 1000m or less, not in contact with corrosive gas, inflammable gas,dusts,
and direct sunlight

=

:g Ambient temperature -10 to +50°C/20 to 90% RH, non-condensation
] .

= /humidity

O |Vibration 5.9 m/st {0.6 Gl orless

Storage temperature

-20 to +65°C (Short period like transportation)

Protection/cooling

IPOO (with protection case), Forced ventilation

*7) The contro! specification of this inverter common specification is different from that of PG-sensorless type
*8) Driving torque is insufficient for 380V/50, 60Hz power supply voltage in a high-speed region (more than speed of base) of
the motor only for the standard. The tap switch of the internal transformer shown in page 38 is nessessary for

440V/60Hz, 380V/50,60Hz power supply voltage.

10
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3-5 PG-sensorless type vector control inverter standard specification

)

Table 3-5-1 PG-sensorless type vector control inverter 200 V series

ltem Specification
Motor rated output [kW] *1) 10.75 [1.5 |22 3.7 55 (75 (11 115 [185|22 |30 (37 |46 (556 |75 |90
Standard series type 075 (1.5 |22 (37 |55 |75 (11 |15 [185|22 (30 37 {45 |55 |75 |90
FRN[VG5S-2N *2) “8)
Lown noise series type 075|115 |22 |37 |55 |75 |11 |15 |185(22. |30 |37 |45 |— |— |—
FRNCIVGSN-2N *2)
Rated capacity [kVA] *3) 19 |30 |42 |69 |10 (14 |19 |25 |20 |34 [45 |56 |69 |82 |108 (136
Rated output current [A] 50 (80 |11 18 |27 |37 |49 |64 |77 90 |120 |147 [180 (215 (283 |357
Overload current [A] *4) 75 (12 |16 |26 3¢ 54 |73 |95 [114 137 (177 |220 |270 |322 (424 |525
Rated output , *
voltage/frequency 3-phase, 200 V/50 Hz, 200 - 220 - 230 V/60 Hz 5)
> Voltage/frequency 3-phase, 200 to 210 V/50 Hz, 200 to 230 V/60 Hz .
%— Allowable variation Voltage: +10 to -15%, imbalance in power supply voltages: 3% or less *6), frequency: +5%
= |Momentary voltage dip |When the input voltage dips to 170 V AC or higher, the inverter continuously operates
z (necessary output reduction). When the input voltage dips to lower than 170 V AC, the inverter
a can operate for 15 ms with 85% of the full load. *7)

Table 3-5-2 PG-sensorless type vector control inverter 400 V series

item Specification
Motor rated output [kW] *1) 13.7 [5.5 [7.5 |11 |15 [185)22 (30 |37 |45 |55 |75 |90 |110|132 |160 200 |220
Standard series type 3.7 |55 |75 |11 |15 |18.5/22 [30 |37 |45 |55 |75 |90 |110]132 |160 200 ;220
FRNCIVGSS-4N *2) "8)
Lown noise series type 37 |55 |75 {11 |15 185|22 |30 |37 |45 |— |— [— \— |— |/ |— |—
FRNLCIVGSEN-4N *2)
Rated capacity [kVA] *3} 68 (10 |14 |21 |25 (30 |35 |46 |57 169 |85 (114|134 |160 [193 |232 287 |358
Rated output current [A]} 9.0 [13.5(185(27 |33 39 |46 (60 |75 |91 [112[150 176|210 |253 |304 377 470
Overload current [A] *4) 13 |19 [27 [39 |49 |58 |68 |90 112 |136 |168 1225 '|264 315 |380 (456 |566 |623
Rated output 3.phase,380 - 400 V/50 Hz, 380 -400 - 440 - 460 V/60 Hz *5)
voltagefirequency
= Voltage/frequency 3-phase, 400 to 420 V/50 Hz, 400 to 480 V/60 Hz *9)
g Allowable variation Voltage: +10 to -15%, imbalance in power supply voltages: 3% or less "8), frequency: +5%
s |Momentary voltage dip  |When the input voltage dips to 340 V AC or higher, the inverter continuously operates
z {(necessary output reduction). When the input voltage dips to lower than 340 V AC, the inverter
o can operate for 15 ms with 85% of the full load. *7)

*1) Motor rated output is only for reference. Select PG-sensorless type inverter type from the rated output current

and overload current.

*2) Wrrite a numerical value in the table into [] of inverter type.
*3) Rated capacity is the value of 220 V at rated output voltage 200 V series; and 440 V at 400 V series.

*4) Overload current is a current correspond to 150% of rated continuous current of the motor and its time is 1min.

*5) Higher voltage than the power supply voltage cannot be output.
*6) When the applied inverter is for motor with rated output 55kW or less and the power supply voltage imbalance ratio
exceeds 3%, connect an DC link reactor

Power supply voltage imbalance ratio [%] =

Max. voltage [V] — Min. voltage [V]

Average 3-phase voltage [V]

X 100

*7) This values are defined for testing at standard load condition by JEMA (85% of standard applicable motor load)
*8) The inverters of rated output of 75 kW or more are delivered with a DC link reactor supplied separately.
*9) The tap switch of the internal transformer shown in page 38 is nessessary for 440V/60Hz, 380V/50,60Hz power supply

voltage.
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Table 3-5-3 Inverter common specification

ltem

Specification

Main circuit system

Voltage type IGBT sine wave PWM inverter

Control *10)

Control system

Sensorless vector contrel, ASR control with ACR minor loop

Speed control range

Min. speed/base speed : 1/50(30 to 1500r/min in the case of a base speed 1500r/min)
Base speed/max. speed : 1/2(1500 to 3000 r/min in the case of a base speed 1500r/min)

Speed control accuracy

With NTC thermistor: £0.2%, Without NTC thermistor: £0.5% (2510°C)

Speed setting resolution

10.005% of max. speed

Speed control response

Response frequency 10 Hz max. (-3dB)

Speed-torque characteristics

4 quadrants operation (FWD running, FWD braking, REV running and REV braking)

Torque limit control: Unified or individual 4 quadrants, Torque command (ASR output),
etc.selectable, limiting value 0 to £250%

Max, torgue: 150%, 1 min,

Stalling torque: Cutput disable

Acceleration and deceleration

Linear, S curve, Torque limit, Acc. and dec.modes selectable
2 kinds of acc. and dec. time (0 to 1200s) setting possible and selectable

Braking

Standard attachment

DC braking: Braking force (10 to 100%), Braking time (0 to 10 s)/variable setting

Option

Resistance discharge braking:

Braking torque 150%, Braking frequency 5% ED/10% ED (selectable},

Braking resistor necessary, Braking unit also necessary for 200 V 75 kW or more, 400 V
90 kW or more

Operation

Operation command

Keypad panel: FWD/RUN, REV/RUN, STOP keys
Terminal input: FWD and STOP command, REV and STOP command
Remote operation: Data communication {RS8485), Serial signals from control option

Speed setting

Keypad panel: Up and down keys,

Terminal input: Multistep speed select, UP/DOWN adjust

Analog signal: Speed setting POT, 0 to £10VDC

Digital signal: Data communication (R5485), serial and parallel signals from control
option (16 bit binary or BCD 4 digits})

input signal

Terminal input: Alarm reset, Operation command changeover, Torgque limit, Pre-
excitation, etc. 5 points selectable
Analog signal: Speed aux. setting, Torque command, Torque current command,
Magnetic flux command, etc. 2 points selectable
Digital signal: Data communication (RS485) and Control option (refer to each Instruction
Manual for output signals}

Running status
output signal

Transistor output and contact output: In operation,In acc. and dec., In braking, Overload
early warning, etc. 4 points selectable
Analog signal: Motor speed, Speed setting value, Torque current, Motor temperature, etc.
3 points selectable
Digital signal: Data communication (RS485) and Control option (refer to each Instruction
Manual for output signals)

Indication

Digital indication

in operation: Motor speed, Output frequency, Torgue, Cutput voltage and current, Motor

{LED) temperature, etc. 1 point selectable
In speed setting: Motor or load speed setting value,
In alarm mode: Alarm code
LCD indication In operation: Operation information, Operation guide,
(LCD} in data setting and data monitoring: Code, Name and Data of function

In alarm mode: Alarm information

Lamp indication
(LED)

In charging, Units of operation data, Operation right of keypad panel. input status of
FWD/RUN and REV/RUN commands

Protection

Overcurrent, Grounding, DC fuse blown-out, Overvoltage, Undervoltage, Overspeed,
Inverter overload and overheating, Printed circuit board overheating, Motor overload and
overheating, NTC thermistor break, External alarm, CPU/memory error,Keypad panel
communication error, RS485 error,Inverter output circuit abnormal, Surge protection, etc.

Condition

tnstallation location

Indoor, Altitude 1000m or less, not in contact with corrosive gas, inflammable gas,dusts,
and direct sunlight

Ambient temperature -10 to +50C /20 to 80% RH, non-condensation
/humidity
Vibration 59 m/s? 10.6 G} orless

Storage temperature

-20 to +65°C (Short pericd like transportation)

Protection/cooling

IPOO (with protection case), Forced ventilation

*10) The control specification of this inverter common specification is different from that of PG sensor type
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C 3-6 200V series dimentions

Fig. 3-6 200V series outline
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Fig. 3-6 200V series outline (continued)
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Fig. 3-6 200V series outline (continued)
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C

3-7 400V series dimentions

1) FRN3.7VG5S-4  Mass : 10kg
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Fig. 3-7 400V series outline
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Fig. 3-7 400V series outline (continued)
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7)
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Fig. 3-7 400V series outline {continued)
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10) FRN132VG55-4

Fig. 3-7 400V series outline (continued)
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Fig. 3-7 400V series outline (continued)

12) FRN200VG5S-4, FRN220VG5S-4
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C 3-8 View, construction and components )

NOTE : The PG interface card as shown in the following figure is applicable to the PG Sensor type and not to the

PG-sensorfess lype.

1) FRNO0.75VG5S-2 to FRN3.7VG5S-2
FRNO.75VG5N-2 to FRN2.2VG5N-2
FRN3.7VG5S5-4

Keypad panel

\ CHARGE lamp

r Front cover
attaching screw
-)

Heat sink
{Cooling fin)

PG interface card
Control printed circuit board

Control terminals

Main circuit
\L/— irc

3RS terminals

Power supply
and gate drive
printed cicuit board

LAuxiliary control

Ground terminal power input terminals

Cooling fan
1
b @

o

DC fuse

DC link
capacitor

Magnetic
contactor
for bypassing
charging resistor

21

Fig. 3-8 Inverter view, construction and components
2) FRNb5.5VG5S-2, FRN7.5VG5S-2

FRN3.7VG5N-2, FRN5.5VG5N-2
FRN5.5VG55-4, FRN7.5VG55-4
FRN3.7VG5N-4, FRN5.5VG5N-4

Keypad panel

CHARGE lamp

Front cover
attaching screw

. Bottom plate
Heat sink

(Cooling fin)

PG interface card
Control printed circuit board

Main circuit
terminals

Power supply N
and gate drive
printed cicuit board

Auxiliary control

Ground terminal power input terminals

Cooling fan —l/ DC fuse

s

DC link
capacitor

Magnetic
contactor

for bypassing
charging resistor



Fig. 3-8 Inverter view, construction and components (continued)

3) FRN11VG5S-2, FRN7.5VG5N-2
FRN11VG5S-4, FRN15VG5S-4
FRN7.5VG5N-4, FRN11VGSN-4

Keypad panel

CHARGE lamp
Front cover

\17 attaching screw

S s
. é\/ ) qﬂt{— Bottom plate

Heat sink : e
(Cooling fin) Rk

B

PG interface card

Control printed circuit board
Control terminals
Main circuit

gl - A

o”

J%

Auxiliary control
power input terminals

Power supply
and gate drive
printed cicuit board

~

DC link capacitor

Magnetic contactor | ™
for bypassing
charging resistor

PG interface card

Power supply
and gate drive
printed cicuit board

Cooling fan

4) FRN15VG5S-2, FRN22VG5S-2

'FRN11VGS5N-2, FRN18.5VG5N-2
FRN18.5VG55-4, FRN22VG55-4
FRN15VG5N-4, FRN18.5VG5N-4

Keypad panel

Front cover (made from plastic)

CHARGE lamp

Front cover
attaching screw

5 gl
Heat sink _ N F T
{Cooling fin) Sy o
\I“Ej/ Bottom plate
=

Auxiliary power input terminals
Auxiliary power input transformer

Control printed circuit board

& e TN <y T,

Pl :;_'_ <y > Control terminals
Main circuit
terminals

o - T
TN ’ < ™
[ = | Auxiliary control

o power input terminals

YN Ground terminal

Magnetic contactor
for bypassing charging resistor

DC link capacitor

NOTE : 200V series inverters are not equipped with
auxiliary power input terminals and transformer
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Fig. 3-8 Inverter view, construction and components (continued)

5) FRN30VG5S-2, FRN22VG5N-2
FRN30VG5S-4, FRN37VG5S-4
FRN22VG5N-4, FRN30VG5N-4

Front cover
{made from steel plate)

" Front cover
attaching screw

adapter
Side plate
Keypad panel —

Bottom plate

Mounting adapter

Magnetic contactor for bypassing
charging resistor

Auxiliary power
input terminals

Auxiliary control power
input terminals

Main circuit
terminals

Control
terminals

Power supply and

gate drive printed Ground termina!

cicuit board
Top plate
DC fuse
Cooling fan i \
I , DC link capacitor
Side plate
S /
AR
N

1GBT %

NOTE : 200V serigs inverters are not equipped with
auxiliary power input terminals.

Cooling fins

e 7
Cooling fan
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CHARGE lamp /RL\\\\\t

6) FRN37VG5S5-2, FRN45VG5S-2
FRN30VGS5N-2, FRN37VGS5N-2

CHARGE larmp

Front cover
(made from
steel plate)
Front cover
fattaching

=
d

Mountir$‘
adapter |~

Side plate

Keypad panel —

Power supply and
gate drive printed
cicuit board P

Magnetic contactor for bypassing
[ charging resistor

Control printed circuit board

N

NN

\\\\\\
S
.

Auxiliary control power
input terminals

e

Main circuit
terminals

Top plate
Cooling fan L
1

Cooling fins

IGBT



Fig. 3-8 Inverter view, construction and components (continued)

7) FRN45VG5S-4, FRN37VG5N-4

- ) CHARGE lamp
/ - & o~ Front cover

7 {made from steel plate)
‘ Front cover
attaching screw

Mountin
adapter

Side plate
Keypad panel

Mounting Bottom plate

adapter

Power supply and

-

rgate drive printed
cicuit board
P \.\ Auxiliary power
A F\}«\ . input terminals
P>
T P .~

S

terminals

Control
terminals
Ground terminal ; .

Magnetic contactor for bypassing
charging resistor

Top plate

Cooling DC link capacitor

DC fuse

Side plate

! Keypad panel

Control printed circuit board
e Auxiliary control power
N input terminals

Main circuit

Main circuit terminals

8) FRN55VG5S-4, FRN45VGS5N-4

CHARGE lamp
Front cover
{(made from

steel plate) Front

cover
[ attaching

adapter
Side plate

Mounting
adapter

Power supply and

gate drive printed

cicuit board Magnetic contactor for

N bypassing charging resistor

DC fuse

Auxiliary
control

Control terminals

Ground terminal

Cocling fan

Auxiliary power
input terminals
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Fig. 3-8 Inverter view, construction and components (continued)
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Fig. 3-8 Inverter view, construction and components (continued)

, FRN110VG55-4

12) FRN132VG5S-4

11) FRN9OVG5S-4

CHARGE lamp
Front cover
attaching
screw

e

Front cover
made from steel plate)

{

=z
@
o
3}
)
=}
£
-
[&]
o
w

[
[
>
(=]
o
—
C
[=]
pad
[T

)
I
=
D
@
i
[
E
o
g
=
©
°
i
E
-

Front cover

CHARGE lamp

Side plate

Bottom plate

Mounting
adapter
Side plat

L

Keypad panel —

Keypad panel —

Mounting adapter

Mounting adapter

DG link capacitor

Power supply and

DC fuse

Ground terminal

Magnetic contactor for
bypassing charging resistor

Caontrol printed J

circuit board

Power supply and
gate drive printed

cicuit board

t
b=
£
L =
i
@ E
=2

Magnetic contactor

for bypassing
charging resistor
auxiliary power input

Auxiliary control and
terminals

gate drive printed cicuit board

Control printed _|
circuit board
Control terminals

Control terminals

Auxiliary control and

auxiliary power input

terminals

Ground terminal

Cooling fan

&

7
o

7
7

- \HO

&.%/4..0
AR
72X //Aﬁﬂ

Side plate

\\u

f

; X

DC link capacitor
Side plate

[~ Cooling fan

Cooling fins
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Fig. 3-8 Inverter view, construction and components (continued)
13) FRN160VG5S-4 14) FRN90VG5S-2
Front cover FRN200VG5S-4, FRN220VG5S-4

(made from steel plate)
CHARGE lamp

CHARGE lamp

Front cover
{made from
steel plate)
Front

cover
attaching

Front cover
attaching screw

AN

Mounting
adapter .

Side plate

Mounting
adapter

Side plate —

Keypad panel —

Mounting adapter Keypad panel

DC link capacitor

DC fuse

Magnetic contactor for bypassing DC link capacitor
charging resistor

DC fuse
Magnetic contactor

for bypassing
charging resistor

1

Main circuit
terminals

Power supply and

Power supply and

gate drive printed
crout boaggntrol printed giecl:t&tdt;glaerg finted F
circuit board Auxiliary control and Control printed d Auxiliary pontrol
Control terminals ?;ﬂ;ﬁ;’(spower nput cirouit board Sgsv::j;‘lgirty
Ground terminal Control terminals terminals

Cooling fan

Side plate

Side plate

Cooling fins .

IGBT —
t ) Main circuit
Cooling fan terminals
NOTE : 200V series inverters are not equipped with Ground terminal Cooling fan

auxiliary power input ferminals.
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4 Movement and Storage

A WARNING

Improper lifting practices can cause serious or
fatal injury. Lift only with adequate equipment
and trained personnel.

Carry the inverter only by the body, not by the
terminals or top cover. Equipment movement
should only be performed by trained
personnel.

When the inverter is temporarily stored after reception,

the following guidelines should be followed.

1) Store the inverter in an indoor area that meets the
following requirements:

— The ambient temperature is between -10 and +50C

— The storage temperature is between -25 and +65°C.

— The relative humidity is between 20% and 90%.

— Do not store in any location subject to direct sunlight,
dust, corrosive gas, inflammable gas, oil mist, vapor,
vibration or salt.

5 Installation

A\ WARNING

Carry the inverter only by the body, not by the
terminals or top cover. Equipment movement
should only be performed by trained
personnel.

Fires or explosions might result from
mounting inverters in hazardous areas such as
locations where flammable or combustible
vapors or dusts are present. Inverters should
be installed away from hazardous areas, even
if used with motors suitable for use in these
locations.

/A CAUTION

Because the ambient temperature greatly
affects inverter life and reliability, do not install
the inverter in any location that exceed the
allowable temperatures.

Do not install the inverter up-side-down,
horizontally or slantwise. Otherwise, heat
build-up will occur.

NOTE :

— The storage temperature is available for a short term
such as the movement term.

— Even though the refative humidity is within the
specified value,large temparature change cause dew
condensation or freszing. Avoid placing the inverter in
such a area.

2) Do not place the inverter directly on a fioor. Place it
on a stand or shelf.

3} When storing the inverter in an unsuitable

_atmosphere, pack it with vinyl-sheet or polyethylene
film for packing.

4) When being afraid of humidity affection, pack the
inverter as 3) after inserting a desiccant (silica-gel
etc.) inside.

If you do not use the inverter after purchasing it, the
storage method remarkably changes according to the
environment in the storage location. When a severe
storage is necessary, refer to the distributor where the
inverter was purchased or the Company's sales office
nearby indicating concrete environment specifications.

(" 5-1Installation environment )

Install the inverter in an indoor location that meets the

following requirements:

— The ambient temperature is between -10 and +50C.

— The relative humidity is between 20% and 20%.

— Do not install in any location subject to dust, direct
sunlight,corrosive gas, inflammable gas, oil mist,
vapor, or salt.

— The inverter should be installed at an elevation below
1000 meters.

— Vibration should be less than 5.9 m/s? {0.6G}.

NOTE :

— The storage temperature is available for a short term
such as the movement term.

— Even though the relative humidity is within the
specified value,large temparature change cause dew
condensation or freezing. Avoid piacing the inverter in
such a area.
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( 5-2 Installation mounting and arrangement

Install the inverter perpendicular to the ground and with
lettering

“ FRENIC5000VG5S “ or “ FRENIC5000VGSN
right side up.

NOTE :

— Mounting screws or bolts should be of appropriate
size for weight of inverter.

— See appropriate view in Sectior'3-6 and 3-7 pp. 13 1o
20 for the location of mounting holes.

Including obstacles such as
cables and wiring ducts

BN,
1
// e ——— o/
’ 7
_ .
i Omm 50mm %
éur more or more”/

» 120mm
Qr more

o

Fig. 5-2-1 Inverter mounting direction and clearance

Operating inverter generates heat. Provide sufficient
space as shown in Fig.5-2-1 to ventilate cooling air.
Do not install wiring and duct in this space.

NOTE : The allowable maximum ambient temperature
is 50T. A sufficient ventilation is required fo aliow the
heat to escape when installing in control panel etc. For
example, do not place the inverter into an enclosure
such as a small sealed box of poor heat discharge.

Since the generated heat is upward by the cooling fan,
do not arrange the inverter under equipment weak in
heat.

When two or more inverters are installed in a same
equipment enclosure or a control panel, locate them side
by side in order to negate the heat generated from
affecting each other. If the inverters must be arranged
vertically, provide a partition board between the inverters
to negate the heat by the lower unit from affecting the
upper unit.

29

1) Horizontal arrangement

Air out~i—. ~—* Air out

| Inverter inverter

Airin Air in

2) Vertical arrangement
Air out = ~—+ Air out
H‘ """ =7 ]
L.
T

Partition Inverter ]
board

I

Inverter

;‘ s
A%

Fig. 5-2-2 Mounting arrangements of two or more
inverters

Inverters are shipped with the adapter mounted for
internal cooling type. If external cooling type is required,
the adapter must be positioned otherwise as shown in
Fig. 5-2-3. With the external cooling type, the cooling fin
is mounted externally and approximately 70% of the total
heat generated by the inverter is discharged outside the
unit, so that the heat generated in the enclosure and the
control panel is reduced.

NOTE : The external cooling type should be avoided in
a location where fibre chips or humid dusts may cause
choking of the cooling fin.



1} Standard series : Inverter with capacity of 3) Example of mounting method
FRN22VG5S and below

Low noise series : Inverter with capacity of {Inverter cooled inside the enclosure>
FRN18.5VG5N and below
Attachment for external cooling Airout | = —
e {for upper part) By
- ) bt
A
e &\/:%‘ =
. q A

]
]

AN —
7 I
v P [
7
< b K Attachment for external cooling
\\ Vs {for lower part}
Fix the attachments for external cooling for optional use <Inverter cooled outside the enclosure >
(Fixing screws are not attached and especially prepared)
Outside heat
discharge (70%)
. Inside heat
2) Standard series : Inverter with capacity of : dis::harg%a RN
FRN30VG5S and above B0%)) | «Lcooling fin
Low noise series : Inverter with capacity of
FRN22VG5N and above
Mounting adapter -
:L/— Inside !
. air in Outside air in

Mounting adapter

Change the fixed position of the mounting adapters on
the enclosure
{Fixing screws are applicable}

Fig. 5-2-3 Change of mounting method



6 Connection and Wiring

A WARNING

Before disassembling for connection,
disconnect and lock out power from the
inverter. Failure to disconnect power may
result in death or serious injury. A DC link
circuit charge light provides visual indication
that DC link voltage is present with the
charged DC link capacitor; verify the DC link
voltage level by measuring the voltage
between power terminals P(+) and N(-) using
an analog meter. Do not attempt to service the
inverter until the charge indicator has
extinguished and DC link voltage has
discharged to zero volits,

[ o o1

FRENIC

S000VGSS

Fig. 6-1-1 Charge lamp

/A CAUTION

Incorrect connections may cause damage to
the inverter as well as its improper operation.

Remove a front cover, referring to Fig. 6-1-2. Then,
terminals for connecting wire appear. Connect wires to
the terminals according to following description.

a) In the case of front cover of plastic
Remove the keypad panel according to the instruction in
“8-2 Keypad panel handling” (p. 49).

After -remov'ring the keypad panel, loosen the 4 front
panel attaching screws. Then, remove the front panel.

NOTE : /n the case of the inverters with a plastic front
cover (inverters for applicable motors of rated output 22
kW or less in standard series; 18.5 kW or less in low
noise series}, remove the front cover after detaching a

keypad panel. If being removed the front cover attaching
:l the keypad panel, connecior of the keypad panel may be
damaged. As for detaching the keypad panel, see “8-2

i

000
000
nog

CHARGE

o ©
== s o aharge g
a

Front cover
attaching screw

Front cover

handling
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Keypad panel handling” (p. 49).

b) In the case of front cover of steel plate

Loosen the front cover attaching screws {the number
differs with the inverter capacity) and remove the front
cover.

Since the keypad panel is fixed to the front cover, it is
unnecessary to remove the keypad panel.

Front cover
attaching screw

Front cover . -
'—\/(’
/’
7 - !gf{g&

i
A

front cover handling



Connect the wires to the terminals according to the
descriptions thereafter. The arrangements of the
terminals are roughly classified into 5 kinds as shown in

Fig. 6-1-4.
1) FRN15V(G5S-4

l

o

FControl terminals
Y
]

Auxiliary contraol
power input
terminals

4) FRN75VG55-2

Short circuit jumper

2) FRN45VG5S-4

o] <

Auxiliary power
input terminals

u Control terminals

Auxiliary control
power input
terminals

-

Main circuit terminals

NOTE : Refer to the exact terminal positions shown in
"3-6 200V series dimensions” and "3-7 400V series
dimensions"(PP.13 fo 20).

3) FRN55VG5S-2

O O

Contrel terminals

Auxiliary control
power input
terminals

Ground terminal

Main circuit terminals

fen crevitiemina S

5) FRN90VG5S5-2,

FRN200VG5S-4, FRN220VG5S-4

i o O

Auxiliary control power
and Auxiliary power
input terminals

Control terminals

R

Main circuit terminals

= - TEIEE]

Ground terminal

Control terminals

g

Auxiliary control power
— and Auxiliary power
input terminals

Main circuit terminals

4]

L Ground terminal

I

l 5

&
c O

m|o O

O

[

o

o o

m o m| o |V
LEJ Y o o o
SRRRRRARIC

[e]-]
CB

=]
Cmlo o

oBlo o

ol
)}
ol..]

Fig. 6-1-4 Terminal arrangement
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6-1 Description of terminal functions

Thermal relay

F
5> P L{ }f\x Motlgr fofr
P1 (+) DB N(9) — cooling fan
N : (9) ® .
. Magnetic Rectifier digd - IGBT
g'rca‘("rcontactor % - F‘L '].. EI'- cT  Motor
oh reake R m u_u Encoder
i phase > o - al R @
ower ‘ - .
supply T T <zZzc g .|
50/60Hz - % ﬁ 5 .
s | 5
Auxiliary control © | ?81 - - lﬁ 4 Y \_T_4 g
power suppl SN =
ied ! Controi 5)0 voltage| Charge PWM gutrvgtr_lt Vollage E % § T o
P24 ggmﬁf; detecting jamp . | PWM S |t ™ FlE 2z
M24 - Pl iS5
Option power supply —| P15 ‘—J y ol g‘g
N15 Each control calculator (EF
M ov part PA E g s
i foke)
13| +10v 5 [ = . 22 )
! . [7:]
. ; B w
Speed setting POT /U w Control / calculation = ! Encoder e
g - 11 oV l{ Speed regulator, :: oM " output §-§
AD | vector control, g
Analog input - _Ad .| '\ current contral, etc. | .
| H :
DCO~+10V { J A
Analog output | Data
DCO~=10V communication
. RS-485
Forward/stop command —
Reverse/stop command

External alarm input
Alarm reset

-

Contact input’ | __
common -

Selective input
1t05

NOTE :

output

Relay output

Alarm outpout
(Any fault)

— This figure shows an example that braking IGBTs are built in an inverter, and an encoder, a thermistor for detecting
temperature and a motor for cooling fan are attached to the dedicated motor.
— Use sealed wires for wires with / mark. When using vinyl wires, these wires should be twisted.

Table 6-1-1 Main circuit and ground terminals

Label Name Description

RS T Main circuit power supply Connection to 3-phase power supply

U, v, w Inverter output Connection to 3-phase motor

P1, P{+) DC link reactor connection Connection to DC link reactor, if necessary

P(+), DB Braking resistor connection Connection to optional braking resistor terminal DB is attached to
inverters for standard applicable motor for 55 kW or less of 200 V
series and 75 kW or less of 400 V series

P{+), N(-) Braking unit connection Connection to optional regenerative braking unit or braking unit

E{G) Ground terminal | Terminal for grounding inverter , connection to ground
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Table 6-1-2 Control terminals

ltem| Label | Name Description
11 | Speed setling common Reference potential of terminal 12 (0 V line)
12 | Speed setting input Input voltage: 0 to 10 V DC, + palarity: FWD, - polarity: REV, Input resistance; 10 kQ
= 13 | Speed setting power supply |Cutput: + 10V DC, 10 mA max.
‘5 M |Analog common Common reference potential of terminal Ai1, Ai2, AO1, AO2, AO3, P15, N15 {0 V line)
W B T A
o | Al |Analoginputi . When allocating data of function “117 Ai1,Ai2 function |input voitage: 0 to £10V DC
@ Ai2  |Analog input2 select” , analog signals can be selectively inputted Input resistance: 10 kQ
g .
AOC1 | Analog output When allocating data of function “126 AO1, AO2, Qutput voltage: 0to +10V DC
AO2 |Analog output2 AO3 function select” , analog signals can be Load resistance: 3kQ or more
AO3 |Analog output3 selectively outputted
CM |Contact input common Common terminal of contact input terminals
FWD |Forward operation and FWD-CM ON: Forward, OFF: Stop The stop command is
stop command issued when both FWD-
% | REV |Reverse operation and REV-CM ON: Reverse, OFF: Stop CM and REV-CM are ON
o stop command in the same time
=
3 | THR |External alarm input THR-CM OFF: Activation of protection function and stop of alarm, ON: Operation possible
5 | RST |Alarm reset RST-CM ON: Release of the activated protection after removal of fault condition
g alarmed by the protection
8| X1 |Selective input 1 When allocating data of functions “111 to 113 X1-X5 function select” , control
é X2 |Selective input 2 signals can be selectively inputted
X3 |Selective input 3
X4 Selective input 4
X5 |Selective input 5
5 | CME |Open-collector comman Common terminal for Y1, Y2 and Y3 terminals Allowable load: 27 V DC
[=1
3 | Y1 |Open-callector output 1 When allocating data of function “115 and 116 Y1- 50 mA max.
2| Y2 |Open-collector output 2 ¥3, RY function select” , control and indication
:é Y3 |Open-collector output 3 signals can be selectively outputted
c
o RYA |Relay output Contact capacity:220 V AC
- | RYC 05 A
g 30A . . (cos ¢ =0.3)
e Alarm output Qutput of activated state of protection
£ | 30B !{Any fault) One changeover contact Activated: 30A-30C: ON
? Not activated: 30B-30C: ON
C | 30C
g TH1 | Thermistor connection Connection terminals for thermistor built into a dedicated motor
% | THC
g PGM |Encoder common Common reference potential for terminais PGP, PA and PB Terminals
8 [ PGP |Encoder power supply Qutput: +15V DC are on an
g - - - - interface
5] PA |Encoder A-phase Two-phase signal connection terminals for detection of motor speed  |card
_E PB |Encoder B-phase and rotating direction (Not
o4 .
% | FA |Output of encoder A-phase |Ouput terminals of encoder A- and B-phase signal ouiput ! Allwable load: 27 V DG, 15 mA max. g)gjted on
S | FB | Output of encoder B-phase (Output in the same phases of terminals PA and PB} |inner voltage drop: 1.8 Vat 15mA | sensorless
@ | CM |Encoder output common  |Common terminal for terminals FA and FB Max. freguency: 100 kHz type)
g % DXA |For data communication  |Connection terminals of communication lines of Interface standard RS485
§ £ DXB {In detail, refer to RS485 Communication Function Instruction Manual INR-HF50730)
2| P24 |+24V DC power supply Output: +24 V, 200 mA max Connected when using
S| M24 |+24 vV DC power supply common; Common reference potential for terminal P24 (0 V) control option cards.
— Refer to instruction manual
S qg; P15 |+15V DC power supply Output: +15 V, 150 mA max of each option
8‘ 8| N15 |-15V DC power supply Output: -15 V, 150 mA max
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Table 6-1-3 Auxiliary control power and auxiliary power input terminals

Label Name Description
200V |400V
series  |series
RO, TO Auxiliary contro! Terminals for back-up of contro! power supply
power input Connected to the same power supply system as main circuit
— U1, U2 |Aux. power input Attached to the inverter for standard applicable Connected at factory delivery
terminal motor of 18.5 kW or more of 400V series, and When main circuit voltage is 380
used for power supply transformer for cooling fan |V, or parts are exchanged,
arid magnetic contactor for bypass of charging - |connection work is necessary.
resistor

C

6-2 Main circuit

a) Power supply connections

/A CAUTION

Do not connect power supply voltage that
exceeds the standard specification voltage
fluctuation permissible. If excessive voltage is
applied to the inverter, damage to the internal
components will result.

Do not connect power supply to the output
terminals (U, V, W), the DC link terminals (P1,
P(+)), or the Braking unit and the Braking
resistor (P(+), DB, N(-)}. Connect only to the
main power supply terminals (R, S, T).

Connect a circuit breaker between the three-phase AC
power supply and main power supply terminals R, S, T.
It is not necessary 1o pay attention to phase rotation due
to AC/DC conversion in the inverter.

Main Power supply terminals

RIS |T
Circuit
breaker
" e
AC power :
supply -
" i

Fig. 6-2-1 Power supply connections

NOTE : Do not connect the inverter to a single phase
AC power supply. A single phase power supply will drop
the main circuit DC voltage, even though the voltage
within specified allowance is supplied. This may cause
trip of the inverter protection (undervoltage detection).
The rated capacity of the motor applied should be
reduced, if the inverter protection has not tripped.
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The inverter can be operated without a magnetic
contactor on the power supply side. However,connecting
a magnetic contactor is recommended since, when a
protection function of the inverter activates, it separates
the inverter from the power supply, and prevents the
inverter from spread of failure or fault.

NOTE : As to the auxiliary control power input
terminals, refer to "6-4" a} (p.38).

Auxiliary control power

Main power supply
input terminals

terminals

RG|TO Rls'T
Circuit Magnetic
breaker contactor
AC e gl
power ; :
supply - kel

Fig. 6-2-2 Magnetic contactor connections

When using a radio-noise suppressing reactor, it is
necessary to connect their terminals between the circuit
breaker and the inverter as shown in Fig. 6-2-3.

Main power supply terminals

Auxiliary control power R|S|T ‘
input terminals .
Radio-noise
m suppressing
reactor
Circuit Magnetic
breaker contactor
—_— . o
AC power /_fW\ /
supply — " o

AC line reactor

Fig. 6-2-3 Radio-noise suppressing reactor

connections



b) Inverter output connections {Motor side)

/% CAUTION

Do not connect filter capacitors on the output
side of the inverter. The capacitors and
inverter will be overheated and damaged due
to harmonics.

Match the output terminals U, V and W of the inventer to
the terminals U, V and W of the motor respectively.

Qutput

) Reverse
terminals direction
ulv W. (clockwise}

o Forward
direction
(counterclockwise)

Fig. 6-2-4 Motor connections

NOTE : /f not matching the phases, the statuses of the

motors with and without encoder are different.

— Wiith encoder
The motor may reversely rotate against the running
command. Connect the terminals correctly.

— Without encoder
The rotation direction may not match the command.
In this case, replace any 2 phases of the U, V and W
phases each other.

When connecting a magnetic contactor, make a circuit
possible to switch only when the inverter stopping.

If switching it during the inverter gutputting, the inverter
does not trip, but it may become the cause of failure or
reduction of life by sudden current change.

In the case of motor with encoder, keep the wiring
distance between the inverter and motor 100 m or less.
This is because of restriction based on the specification
of an encoder.

If connecting a reactor except the radio-noise
suppressing reactor, it may cause a trouble such as
reduction of motor torque etc. When necessary to
connect reactor, inquire at the Company.

c) DC link reactor connection

/% CAUTION

Do not connect the inverter to an AC power
supply of a larger capacity than 10 times of the
inverter rated capacity (the inverter for 30 kW
or less motor not to a power supply of lager
than 500kVA), or of larger imbalance of
voltages than 3 %. f connecting the inverter to
these power supply, optional DC link reactors
will have to be installed in P1 & P(+) power
leads of the inverter.

Provide DC link reactor in the following cases:

- — Capacity ratio of the power supply transformer to the

" inverter is as shown is Fig. 6-2-5

NN

DC link reactor
\ necessary

———= Transformer capacity[kvA]

500
DC?Iink reactor
— not necessary
! i 1 ;
0 50 100
— = Inverter capacity [kVA]

Fig.6-2-5 Application DC link reactor(1)

— A thyristor load or a power capacitor with ON/OFF
control is in parallel connected to the same power
source.

Power supply
transformer

MCCE J<MCCB SLMCCB
MC

-

Power
capacitor

DC link ﬁ
reactor

Inverter

Thyristor
equipment

Fig.6-2-6 Application DC link reactor(2)

— 3-phase power supply voltage is unbalanced 3% or
more.

Unbalance factor [%]

__ Maximum voltage[V]—Minimum Voltage[V]
- 3-phase mean voltage[V]

X100

— |mprovement of input power factor is required. The
power factor will increase to 0.94.
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Connect DC link reactor between the P1 and P(+) NOTE :
terminals as shown in Fig. 6-2-7. — In the inverler not attaching DC link reacfor as
) standard (out-of- supply unit), connect an optional
Eg,l:ﬁg ﬁﬂ'ﬂg;;&%b reactor as above after detaching a short-circuit
jumper connected between terminals P1 and P{+).
— In the inverters of standard applicable motor 75 kW or
larger, make sure to connect the DC link reactor
- attached as standard (out-of- supply unit).

LfYY\_l DC link reactor

Fig. 6-2-7 DC link reactor connections

P

N
P16

( 6-3 Grounding circuit )

[[E—

All motor bases and equipment enclosure

housings should be grounded through ground
terminals E(G) in accordance with the National ° I
Electric Code or equivalent to avoid a disaster '
such as electric shock and fire. f o

o]
==
[
I
©

Ground terminal:E(G)

\

/A CAUTION =

Use only the ground terminal E(G) for grounding. Fig. 6-3-1 Grounding of ground terminal
The other grounding method causes a grounding
defect.

Grounding is necessary not only for disaster prevention Cubicle

but for a noise reduction measure.
From the view point of a noise reduction measure, it is
necessary that the circuit impedance is reduced to
suppress noise generation, and together that the mutual
influence between equipments dose not occur. Then, the Radio-noise
; . . . . suppressing
grounding wire should be as thick as possible and its reactor
length as short as possible and be connected to the
exclusive ground terminal.

NOTE : The motor chassis should be grounded to earth

through a separate ground lead from all other equipment

ground leads to prevent noise coupling. Thick and short — == Copper bar
Exclusive grounding electrode

Fig. 6-3-2 Grounding of inverter system
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6-4 Auxiliary control power and auxiliary power input circuit

i FRN55VG5S-2, FRN45VGSN-2 or less
10||©]|] FRN75VG5S-4, FRN4SVGS5N-4 or less

Fig. 6-4-1 Auxiliary control power
l input terminals

-

1) FRN18.5VG5S-4 to FRN22VG5S-4  2) FRN30VGSS-4 to FRN75VG5S-4
FRN15VGSN-4 to FRN1B.SVGSN-4 ©  FRN22VGSN-4 to FRN45VGEN-4

o]0 o[ololo
Iz U0z —~
°[°) ERREE

Fig. 6-3-2 Auxiliary power input terminals

1) FRN75VG5S-2 or more (200V series)

O

OOObOO

[30] T0 1

{o O 0.5!5 oo\

2) FRN9OVG5S-4 or more {400V series)

@o o‘o O o\o O o\
R0 T0 oz 1 2 3

FO~O o\o olololo

Fig. 6-4-3 Auxiliary control power and auxiliary
power input terminals

a) Auxiliary control power input terminals

/A CAUTION

Do not connect the auxiliary control power
input terminals (R0, T0) to the other power
supply system than that of the main circuit.
The power supply capacity supplied through
the terminals (R0, TO) is for operating the
protection function and displaying. Therefore,
if this voltage is higher than that of the main
power supply voltage, the control power
supply may overheat because of supplying
power also to the control circuit.

Control power is supplied from the inverter DC link
circuit. Accordingly, the control power is lost when the
trip of the inverter protection has occurred and the
magnetic contactor has been turned off. This makes the
protection selfholding and alarm indication impossible.

If this problem needs to be avoided, connect the RO and
TO terminals between the circuit breaker and magnetic
contactor as shown in Fig. 6-4-4.

P
PI[T1(+) NG)
ETT
R F | i | .
AC —K/-——- . S (&)
power —x_.- ; @ o
SUPPIY g —— | Te
% -
W & .
Ro| & * | Invertelzr
L contro
¢ ]power
TO| & & supply

Fig. 6-4-4 Control power supply circuit

By these connection, even if the DC link circuit source is
cut off, the control power is supplied from AC power

supply.

b) Auxiliary power input terminals

These terminals are provided for the 400 V series.
When the AC power supply voltage is specified as
shown in Table 6-4-1, remove the wire connected to the
U1 terminal and connect it to the U2 terminal.

NOTE : In the other case, do not change the factory
shipped condition.

Table 6-4-1 Voltages for which auxiliary power input
terminal connection is changed

Frequency[Hz] | Power supply voltage [V]
50 . 380 to 395
60 380 to 430

c) Terminal label 1,2 and 3 terminals

These terminals are attached to the inverter for a motor
with rated output capacity which is 75kW or more in
200V series and 90kW or more in 400V series.

Since these terminals are used for jointing with the
inverter inner creuits and the option units, please do not
connect any wire to these terminals unless otherwise
states.

d) Power supply terminals for cooling fan of a
dedicated motor

These terminals are not attached on an inverter.

Connect the terminals FU, FV and FW of the cooling fan

motor of the dedicated motor to the power supply of the

inverter.

NOTE :

— In a part of motor, even if the power supply is for 400
V series, but the voltage of the cooling fan motor is for
200 V system. In this case, connect a transformer for
voltage matching.

— The specification of cooling fan motor varies
depending on motor capacity. Connect the circuit
following the instructions of the motor.
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C 6-5 Control circuit

/% CAUTION

Do nhot connect a power supply to the control
circuit terminals (except 30A, B, C, RYA and
RYC maximum rating 250 volts).

When using the open-collector output
terminals (Y1, Y2, Y3 and CME), vérify that the
polarity of the power supply connections are
correct. Damage due to voltage, etc, may
occur, if polarity is incorrect.

NOTE :

— Use shielded wires for | marked wiring.

When using vinyl insulated wires, twist the wires.

— Common terminals 11, CM and CME are mutually
insulated. Do not connect between these terminals.
When connecting, a malfunction may occur due to a
mutual interference. Further, do not connect these
common terminals to ground.

DYBIACITACZAO3] 17 T M {AHTAZFWOREVICM [ X! 1 X2 [ X31 X4 X5 {CM RYASOC
RYCI30A[308

DXAL M TPISINIST 1 [ 13 [THIITHC[P24[MZ4IRSTI CMITHRI Y1 { Y2 | Y3 CHE

olofofo]o]ojol

OO0

C@O@@@@@@@@O@O@@%@O@O@O@O@aa

Fig. 6-5-1 Control terminals (Terminals on a control printed circuit board)

The connections of control terminals vary depending upon the data of the function. Regarding the function dependant

connections, refer to "9 Function” (p. 83).

a) Analog signal terminals

Connect analog signal terminals according to data of

functions.

When using a variable resistor for speed setting POT

(Potentiometer), connect it to terminals 13, 12 and 11.

13
Speed setting POT L 12
Pl
11
), M
Analog signal input |+ Ail
0tox10V DC + A
0
] M
+ A1
Analog signal output x AO2
OtoX10VDC 0 AO3
+
o

Fig. 6-5-2 Connection of analog signal terminals

NOTE :

— The common terminals 11 and M are not isolated
each other. They are connected in the printed circuit
board.

— Since troubles may occur by inducing noise into the
wiring, it is recommended to use twisted wires with
shield.
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b) Control (contact) input terminals

These are in weak-signal circuits of 24 V DC, 3 mA.
Connect contacts for weak-signal to avoid contact error.
Connecting contacts should be make contacts, which
make ON by signal (command) input except contact
connected to the external alarm input terminal THR.

ImA
‘ E;EE“!S’
e

X1

DC24V

Fig. 6-5-3 Connection of contact input terminals

A short-circuit jumper is connected between the external
alarm terminal THR and contact input common terminal
CM at factory delivery. When using them, remove this
jumper, and connect a contact making OFF in the
abnormal (alarm) case between these terminals.

Short circuit

=

Fig. 5-4-4 Short circuit jumper for control terminals




Reset command can be inputted from both of the
terminal RST and RESET key.

= fjpst /7' ****** (s

o
w\—APTHR

Fig. 6-5-5 Connection of terminals RST and THR

¢} Open-collector cutput terminal connections

It is recommended to use an optional relay card (OPC-
VG5-RY) when using the signal of the open- collector
output terminal.When not using the optional relays, care
shouid be taken not to mistake polarity of power source
or not to damage due to surge voltage.

NOTE : When connecting a control relay, a surge
suppressing dicde should be directly connected across
the magnetic coil.

e g*i
ﬁMrl <

T VI

) i

\

-+
DC24v
Fig. 6-5-6 Open-collector output terminals

d) Contact output terminals for control and
monitoring

Specification of contact connected these terminals is 220
V AC, 0.5 A (cos ¢ =0.3)/life 200,000 times, and 24 V
DC, 1 A (T=7 ms)/ife 15,000 times. When exceeding this
specification, amplify contact capacity by using a relay of
larger capacity.

| 300
T ]
208 30
S

Power [ Contact output
supply ~————

Fig. 6-5-7 Amplification of contact capacity

e) Terminals for connection of dedicated motor
Use these terminals when using the dedicated motor.

NOTE : As for wiring, use Vinyl sheath cable with shield
for control (CVVS) of 2 mny or equivalent.

Match labels of the terminal THC and TH1 for
connecting thermistor to those of motor terminals THC
and TH1.

There is a terminal TH2 for a spare thermistor on the
motor.

When the thermistor with the terminal TH1 has become
disabled by wire break etc, connect the terminal TH2 to
the terminal TH1 of the inverter.

| Motor side

Spare thermistor
Thermistor

Fig. 6-5-8 Connection of thermistor

Terminals for encoder are positioned on PG interface
card. .

[PA] (8] ] PGl (4] (FB) CW
ollo]io|lo)|o]jo||o

Fig. 6-5-9 Terminals for encoder

When connecting to terminals of the encoder, match the
labels of terminals on motor side and encoder side.

i Motor side

PA |
PB I+
PGP
PGM——

Encoder

Fig. 6-5-10 Connection of encoder

NOTE : Keep the wiring distance between the inverier
and the motor 100 m or less. If the distance is long, it
becomes difficult to transfer correct pulses. Connect the
shield sheath to a terminal SS in encoder terminal box.
Do not connect it to ground or the other terminals.

The output signal of the encoder becomes an output of
open collector output of a transistor. Connect the circuit
as shown in Fig. 6-5-11.

Receiving device

15mA max |

e

Fig. 6-5-11 Connection of output terminals of
encoder

NOTE: Connect the shield sheath to the reference

potential terminal of receiving device. Do not connect to
ground.
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f) Option power supply

Terminals P24, M24, P15 and N15 can be used for
control power supply other than the options also.
However, they are not able to use beyond the
specification. As for the consumed current of the option,
refer to the Instruction Manual of the control option.

g ) Surge suppressor connections

When the magnetic coil of the magnetic contactor,
control relay etc. of the control circuit or inverter
peripheral circuit is switched, the current will sharply
fluctuate resulting in a voltage spike {or noise).

See "13-3 Auxiliary parts” p. 154 for the surge
suppressors to be applied.

AC DC
T
Surge Surge
suppressor Diode suppressor
magnetic
coil |
Ry |/

Fig. 6-5-12 Surge suppressor connections
NOTE : A surge suppressor should be directly

connected across the magnetic colls which generate
volitage spike.

h) Control circuit wiring

Control circuit
terminals

Main circuit
terminals

Bundling
band

Fixing holder
(Standard supply}

Wiras

Fig. 6-5-13 Control circuit wire routing

Use a shielded wire or twisted polyvinyl-insulated wires
for the control circuit wiring
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Use twisted wire with shield when the wiring is long.
Further, when wiring length is longer then 20 m, connect
an insulated signal converter to the analog circuit, or a
control relay to the contact signal circuit. The noise
influence is reduced by this insulation from the external
circuit.

Wires connected to control circuit terminals should be
aligned along the left side plate of the inverter as shown
in Fig. 6-5-13.

The wires should be fixed with a bundling band and a
fixing holder. Give the wire a margin with slack etc. not to
strain the wires between the terminals and the fixing
holder.

Fig. 6-5-14 Detail of wire holder

NOTE : The bundling band should be fess than 3.8 mm
wide and 1.5 mm thick to pass through the smalf fixing
holder hole.

The control circuit wiring should be kept as far away as
possible from the main circuit wiring and relay sequence
circuit wiring. If the control-circuit wiring must cross
these, it should cross at right angle.

Inverter control circuit wiring
:/ Main circuit wiring
Keep 100n3 or more /

?! : Keep 10cm or more

Fig. 6-5-15 Control circuit wiring

i) Shielded wire connections

Connect the end of the covering shield of the shielded

wires or twisted wire with shield to the circuit common

terminal but not to the ground terminal nor to the earth.
(Fig. 6-5-16)

NOTE : Leave the other end of the covering shield
open.



1) Good sample
Contact

ST REY
r M

Speed setting POT

- | | -
— (| W

Covering shield

Fig. 6-5-16 Covering shield connection

2) No-good sample

S REY AT REY

6-6 Braking circuit

/A CAUTION

Do not connect the braking resistor between
the main circuit terminals P(+) and N{-). If
being so connected, the inverter may overheat,
and the braking resistor may overheat and
burn out, then, a disaster such as fire may
occur.

When connecting a braking resistor to an inverter, the
braking resistor is connected either directly or through a
braking unit to the inverter. Further, in some cases, it is
needed to connect two or more resistors. Connect these
according to the instruction of “13-1 Braking unit and
braking resistor” (p. 148).

a) Main circuit

Connect main circuit terminals P(+) and DB or N(-) as
shown in Fig. 6-6-1.

NOTE : Figure 6-6-1 3} is applied to a non-standard
series. Connect the devices according to the instruction
at purchasing.

1) When connecting the braking resistor and the
inverter, perform the work as follows.

In the inverter to which a braking resistor is directly
connected, a main circuit terminal DB is attached.
Connect an end of the braking resistor to this terminal.

When not connecting a braking resistor, open between
terminals P{(+) and N(-). If short-circuiting these
terminals, the inverter is damaged.

Keep the wiring distance between the braking resistor
and the inverter or the braking unit 10 m or less.

2) When connecting the braking unit, perform the
work as follows.

Connect between the terminals the inverter and the
braking unit so that the terminal markings P(+} and N{-)
may meet each other.

The wiring length between the inverter and the braking
unit should be 2 m or less. In order to reduce the
inductance, the wires connected to the P{+) and N(-)
terminals should be arranged as close and parallel as
possible.

The wiring length between the braking unit and the
braking resistor should be 10m or less

b) Control circuit

Connect the control circuit terminals THR and CM to the
thermal contact terminals 1 and 2 of the braking unit and
braking resistor as shown in Fig. 6-6-1.

Remove a short-circuit jumper between the control
terminals THR and CM. Connect the braking resistor
terminals 1 and 2, or the braking unit terminals 1 and 2
and the braking resistor terminals 1 and 2 respectively in
series as 1—2—1—2 to terminals THR and CM.

When two braking units are used, connect the parallel
braking input and output terminals i1, 12, 01, O2 as
shown in Fig. 6-6-1 3).

Then, set switch SW1 on the printed circuit hoard of the
braking unit with terminal 11 and 12 connected as shown
in Fig. 6-6-2 1). The switch SW1 is set as shown in Fig.
6-6-2 2) at factory shipping.

Keep the wiring distance between the braking units 50
cm or less.
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1} 1 Braking resistor
CM

2) 2 Braking resistors

—THR

_T
l2=10m . 0
B
Braking
resistor
— Braking
resistor

4) 1 Braking unit
2 Braking resistors

Braking
unit

Braking
resistor

¥

3} 1 Braking unit
1 Braking resistor

CM
THR C
—{THR
! Pi{N
P1
{(+)| )
/J
| lhi=2m
£ ON -
(= .
U Braking
i unit
_'T
] le=10m
L E || Braking
-~ G resistor
cM -
—THR 5) 2 Braking units
2 Braking resistors
r_ﬁ_,_!
PN
P1
r \(+) )
- |
H h=2m
ol 117 PY [ TN J
02 Braking
H ‘ %[i‘; unit
E !
129 (2 (@) p. " IDB
T__ (S) () (s) —_T
l:=10m ] Hl = l-=10m

E E
((3) ((3)

j;— Braking resistor 1L

Fig. 6-6-1 Braking unit and braking resistor connections

1) Braking unit to be connected to I1 and 12 terminals.

Jumper
SW1 |

- g
123 swi

2) Braking unit to be connected to O1 and 02

termina|5. Jumper

-
SWi1

123

Fig. 6-6-2 Change of SW1 Setting
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Switch
SWi

MADE IN JAPAN

O G L
=Ll

% . - == iy W
QI_H i o] e D " mo —
L 1] g =L

Fig. 6-6-3 Control printed circuit board
of braking unit



( 6-7 Basic connection )

The connection of the inverter varies depending on the
operation conditions. Make the most suitable connection
for purpose and operation specification referring to “6-1
Description of terminal functions” (p.33) and™ 9-2
Description of functions” (p.91). Examples for the
simplest and ordinarily used operation by the commands

per keypad panel and control terminals are shown in Fig.

6-7-1. However, in these examples, a circuit that a
magnetic contactor is made OFF by activation of the
inverter protection funciion and, further, in addition, by
activation of the thermal relay of the cooling fan motor in
PG sensor type is provided from an aspect of safety.

1) PG-sensorless type operation with keypad panel

... Magnetic
Cireuitcontactor FRENIC5000VG5S/N

breaker Motor
i —T Wo
5 Factory
RO installed

jumper

Operation |
preparatiorﬂ

Factory
installed jurmper

As the other combination than those shown in Fig. 6-7-1,
it can be used that the speed setting per the speed
setting POT and the operation command per the keypad
panel are combined, or that the speed setting per the
keypad panel and the operation command per a switch
are combined.

NOTE : For the inveriers attached with a DC link reactor
as standard (out-of-supply unit}, connect the DC fink
reactor to the terminals P1 and P(+). In this case, the
terminals P1 and P(+) are not connected with a short-
circuit jumper.

2) PG-sensorless type operation with control terminals

... Magnetic
Circuit contactor FRENIC5000VGHS/N
[

breaker

Operation
preparatiorﬂ

Speed
setting POT

Operation

Factory L
installed jumper]

Fig. 6-7-1 Examples of basic connection
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3) PG sensor type operation with keypad panel

Thermal relay

1 v (
a1 .
— FW\FM Coaling fan motor
Girui _ FRENIC5000VG5S/N Dedicated motor
_Lea er . U Encoder
- ; Vv
: : M
By WM
Factory %
[ |installed € <«
5 a
Operation = E
preparation ] T Q ;
© ==
E d
]
Magnetic =
contactor :
" Twisted wires with shield
NOTE : When operating PG sensor |
type inverter with control terminals, .
Factory connect an operation switch and a
speed setting POT as same as 2)

installed jumper

PG-sensorless type operation with
control terminals.

Fig. 6-7-1 Examples of basic connection {continued) )
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7 Pre-operation Inspection

A WARNING

Replace all covers before applying power to
the inverter. Failure to do so may result in
death or serious injury.

Do not touch the electrical circuits or parts, or
do not insert foreign bodies through the
openings when applying power. it may result
in electrical shock, burn by generated arc, and
damage of the equipment.

Before inspection and removing abnormality
cause, disconnect and lock out power from the
inverter. Failure to disconnect power may
result in death or serious injury. A DC link
circuit charge light provides visual indication
that DC link voltage is present with the
charged DC link capacitor; verify the DC link
voltage level by measuring the voltage
between power terminals P(-+) and N(-} using
an analog meter. Do not attempt to service the
inverter until the charge indicator has
extinguished and DC link voltage has
discharged to zero volts.

When an abnormality occurs and is spreading,
disabling to insure safety, or causing or being
afraid of causing a disaster such as fire,
promptly switch OFF the circuit breaker on the
power supply side.

NOTE : When applying AC power to the inverter, a
voltage may be applied to the inverter output terminals
U, V and W even if the inverter oufput is stopping.

After mounting and wiring has been completed, check
and work the inverter for the following items before
starting operation. Correct errors or problems to normal
status if mistakes or bad conditions exist.

1) After connection (wiring) has been completed, check
the inverter for the following :

— Check for wiring errors.

—- Check for leaving connection.

— Check for short-sircuit or grounding of terminals and
wires.

2) Attach the front cover.
3) Make ON (close) the circuit breaker on the power
supply side.

When a magnet contactor is connected on the power
supply side, make ON (close) it also,
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4) Inverter can be operated after about 2 secounds from
supplying AC power to the main circuit power supply
terminals R, S and T.

Check for the following :

— The CHARGE lamp is turned ON.

— Verify that the LCD display of the keypad panel
displays STOP indication on the operation mode
screen as shown in Fig. 7-1 (not alarm mode screen).

— All of the cooling fan in the inverter are running.

— Observe for a while and verify that smoking, abnormal
sound, vibration, heating or smeli do not generate. I
any abnormality exists, make OFF (open) the circuit
breaker and remove the cause of the abnormality.

[ o S |
FRENIC
5000VGSS
(]
]
— CHARGE
!7 Charge lamp lit
._j )
LCD display

Example : in the case of
data=0 in the function
"08 LCD monitor select”

STOP

PRG=DATA SET
>> =»LED SEL

Fig. 7-1 Display AC power is supplied

5) Write the data into each function so as to match the
operation method, motor and driven mechanical
equipment referring to  “8 Keypad panel operation”
and “@ Function” {(pp. 4810 119}.

NOTE : in generally, do not perform a meggar test since
it was performed at factory shipping. If necessary, for
meggar testing method, refer to “11-4 Insulation checks”
(p. 125).



8 Keypad Panel Operation

( 8-1 Keypad panel function

The function of the keypad panel are as followes:

— Selection of operation

— Input of operation command, setting of speed

— Selection of function and entering and reading out of
data (Mcnitoring) ’

— Protection of data

— Initializing of data

— Reading out of operation and alarm information
— Adjustment of analog data of input and output

— Auto-tuning

— Input of reset command for preset data and alarm

Keypad operation indicator

Unit indicator

Fansy .
This indicator lights when the run ’/ E KEYPAD OPERATION

s The LED on the left of each

and stop commands can be
inputted per the Run and Stop

: (IS 107
0L

unit symbol corresponds to
the contents of the data
display. When the alarm code
oa - is indicated, all 3 LEDs are

B r/min

turned OFF.

Digital indicator (LED) |

This indicator displays the
operation data, preset speed
and alarm code.

Operation indicator
This indicator turns ON

according to input state of

forward and reverse operation

Liquid crystal display (LCD) PRG

The function data, operating

commands inputted by the
keypad panel and contral

information, etc. are displayed

(@) terminals. When inputting stop
command this-indicator turns

per 13 characters or 4 rows on { RESET )
the LCD

@
instruction, operation and alarm <_>>—> ( ~ )
DATA

(ST‘O_PD OFF even if during deceleration.

Fig.8-1 Keypad panel

Program key

This key selects the operation mode, program maode and
alarm mode.

Shift key

This key shifts the figure of the data on the data setting
operation, and selects the LED/LCD display on the
operation mode, data monitoring mode and alarm mode.

Reset key

This key cancels the data on the data setting operation,
selects the data retrieval display on the data monitoring
mode, and release the activation of the inverter
protection on the alarm mode.

Funcion/data key

This key is used to select the data monitoring mode, the
LCD display on each mode and to write the data on the
program mode

Run key . , Stop key

These keys are used to input the run and stop
commands. These functions are active when the data of
"02 Operation mode” is set at 0.

-Forward command

REV. ) :Reverse command

Up key , Down key

These keys are used to increase or decrease values on
the data setting operation, speed setting and alarm code
retrieval, and to select function code and to shift the
cursor on the data monitoring mode screen.

The figure will change in one per one press or gradually

per continuous push.
- Increase : Decrease
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C 8-2 Keypad panel handing

The inverter is shipped with the keypad panel mounted.

When dismounting the keypad panel and connecting the
optional extension cable, you can use the keypad panel

mounting it on the equipment or carrying it in hands.

NOTE : You can dismount the keypad panel! during
operation or applying AC power to the inverter. However,
dismounting it while the run command is inputted from
the keypad panel will stop the inverter.

Fig. 8-2-1 keypad panel dismounting

Screw M3 {P-tight)

\Extension cable

Connector

-

Screw/MS
(P-tight)

Connector

Slip protection

Keypad panel

/ Extension
/ cable -

Fig. 8-2-2 Extension cable connection
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a) Dismounting for separate use

Loosen two screws(M3) mounting the keypad panel to
the keypad case. These screws are not detachable from
the keypad panel.

Hold the keypad panel with fingers and slowly pull it out
to your side. _
If the keypad is roughly extracted, the cennector of the

- keypad may be damaged.

Use the above screws to mount the keypad panel to the
equipment.

b) Attaching method of the extension cable

When using the extension cable, connect the cable ends
to the connectors to the keypad panel and the keypad
case.

Make the connector guides meet correctly and couple
the connectors.

If the guides do not meet, the connectors may be
damaged.

Check the connectors are completely inserted.

Tighten the two attached screws (M3 P-tight screws) of
each connector to fix the connector so that the
connectors may not come out due to the weight of the
cable or that a contact defect may not occur.

NOTE : Grasp the connector itself for inserting and
removing. When grasping the extention cable, the core
wires of the cable may be torn off or the conneclor may .
be damaged.

¢) Removing method of the extension cable
Pull out slowly the extension cable connectors from the
keypad pane! and the keypad case.

d) Remounting the key pad panel

When the keypad panel is atiached on the equipment,
loosen the two attached screws (M3), and detach the
keypad panel from the equipment.

Insert slowly the keypad panel to the keypad case
grasping its slip protection.

After checking that the connectors are completely
inserted, tighten two screws of the keypad panel.
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8-3 Operation and display of keypad panel

>

After AC power is applied and the control power supply is established, the data during stopping are indicated on each

display of the keypad panel.

LI KEYPAD OPERATION

.

STOP

PRG = DATA SET

>> = LED SEL
i [

—

FWD
—
REY
>0 OB
FUNC
RESET DATA STOP /J

Fig. 8-3-1 Keypad panel display when power
supply is turned on

B

When these indications have appeared, you can operate
the keypad panel.

This status is called operation mode, and its liquid crystal
display is called operation mode screen.

When the inverter starts operation, the liquid crystal
display shown in Fig. 8-3-1 changes as shown in Fig. 8-
3-2.

Indication example:
When the data of function
"98 LCD monitor select” is
0 and forward command is
inputted.

RUN __

PRG=>DATA SET
>>= LED SEL

Fig. 8-3-2 LCD indication when inverter is started up

The following 3 modes are provided for normal
operation, during which the data can be written and read
out.

— Program mode

— Data monitoring mode

— Operation mode

This indicator lights when the run and stop
commands can be inputted (The data ot
"02 Operation command” is set at 0}.

NOTE: Do not carelessly press RUN or STOP keys
when this LED is lighting. If pressing these keys by
mistake except in the alarm mode, the inverter starts
or stops.

LED is turned on corresponding to the unit of the
LED data.

The operation data during stopping is indicated
according to the data (written value) of function
"95 LED monitor select”.

Indication example: Motor speed (data: 00)

These indicators do not light as the inverter is
stopping.

The operation mode screen is displayed according
to the data (written value) of function "98 LCD monitor
select.”

When the inverter protection has been tripped, the alarm
mode starts and the liquid crystal display and digital
indicator change displays.

Furthermore, auto-tuning of speed regulating system and
motor constants system can be conducted.

The relations of the operation mede, liquid crystal display
and operation key are as shown in Fig. 8-3-4 and 5.
These figures describe the fundamental operation of the
keypad panel.

For simplicity, the following abbreviations are used.:

— Digital indicator and liquid crystal display are
abbreviated as LED, and LCD respectively.

— Each function is expressed with code number and
abbreviation of function name expressed on the LCD
display.

Example: Function 01 Speed command
"01 N SETTING"

— Unit indicator, keypad operaticn indicator and

operation indicator are expressed as Fig. 8-3-3.

Mor Ml :Turmedon, [or [} : Turned off

Fig. 8-3-3 Expression for indicators
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{Operation mode>

Operation mode screen

Alarm mode

{Program mode>

y Screen

04 ACC TIMEI

STOP

PRG=DATA SET
>>=|ED SEL

Start I Stop
BD ®O G0
Y \

RUN _._

PRG=DATA SET

¢5 DEC TIME1
06 S-CURVE 1

Inverter
protection

(Example : FO4)

07 MULTI N-1

3

N
pars ) (pats ) (RESET
Y
Data settlr]g screen Enter |Resat

04 ACC TIME

S R R S e e N

Code selection

Function selection

>>=LED SEL ////////////(/\ ) ( \/)///( » ) 0. Oup1 2 g'o 0 ; SIIALLISS TS
- - Setting data Figure Iy
up and down shift Enter |Reset
LED mdncatlon Speed setting -«
selection 4 7 / Dara
FELEELS S SIS SIS S AN S monitoring L
mode FUNCY  (ReseT
FUNG pHB Data screen
Item selection . Data retrieval P L
v screen —E " 04 5. 0s
+DATA cHECK | ] | <« {(FEsee— D03 5. 0s
| /O CHECK 06 0%
TRIP INDCK +{PRG Je—{ 07 01 /m
TRIP FACTOR
«{(PRe Je—y
FUNC Code selection
The latest alarm data DATA
{Trip data screen)
1/0 check screen
i Control option input /output signal Control option input signal Input signal
D lOx110y110Y15 [JD INCIBCDOIB I N OFwpOX1 [OX5 :
C Ox120v120Y16 Nx o= [ ] (R EVOX 2 i
L Ox130y130y17 Op t TOBCDOB I N OTHROX 3 ;
Ox1400y140Y1 8 LMT = [ | CORSTOX 4 1

51

TIME = [ Tn
UNITT = ]
UNIT2 = ]
KEYPAD=[_ |

ar OBRKLIIL

R ONUVOACC
OJEXTOTL CODEC
OINTOVL OALM

Operation information

Maintenance information

OpGc [OF
Opa [R
OePB
aez

Encoder signal

CRY '

Output signal 5112
oIy 3 é

12 = [ v |

O Al = [ Jv|
A2 = [ Jvi:

\ !

Fig. 8-3-4 keypad panel operation and LCD indication 1



{Data monitoring mode>

{Alarm mode>

7
7
7z,
. 7z PRG e -
Data retrieval screen Z N
s
7 . . .
: FONG Z Data monitoring mode
| M\DATA T 7
7 o Alarm mode
///////////////////////////////; {_PRG )« Made
7
{Program mode> 7 Trip (Alarm) factor &
> ; screen
Functi 7 SHORT CIRCT
—»{ | Sfunction (1 e GROUND ALARM
selection screen s
///////////////////////////////,/f HALL CT
Z PRG MTR ABNORML
e
. 2 Active 1
Inverter protection = | ) FUNG
7 v ¢ Alarm mode screen DP}\TA
7
2 [alarm name |
z -
{Operation mode> z F/D=FACTOR
{Program mode> 7 I >>=ITEM SEL
{Data monitoring mode> | RESET
///////////////////////////////2 \_>>
. 7
~
. z .
{Operation mode> Z Correcting
2 cause of inverter
STOP - 2 . p'rc:eztlon trip
PRG=DATA SET Z nishe .
>>mlLED SEL R Trip(Alarm) data sereen |
s I
h j ! Y
S ES S //////////////’/—//// : N _ ' /rn
o Alarm Data monitoring |~ r/m
Data monitoring ‘mode made | F* = Hz
mode ! Mode T = %
: Alarm condition 1 '
>
! Alarm history
0 =[Alarm _code | lout= A
Protection active \No | = 1={Alarm code ) Vout= M
N correcting causes ™ | —2=[Alarm _code | vbeC = v
Finished " ' | — 3=[Alarm code | TIME= [Data__] h
Alarm condition 2 v
Control option 2
input foutput signal
Alarm mode H|Dx110v110Y15 OF  OeRkOIL
tOx120v120Y16 Or (INUVOJACC
COx 130y 300y17 JEXTOTL [IDEC
COx140y 140y 8 OINTOVL OALM
Data monitoring : y
mode } ! Alarm condition 3
VPP IIIIIIIIY VISP IIITY VI !
2
bATA 2 : Output signal Input signal
z :
<Dara > 7 V| ORY OFwDOX 1 X5
monitoring z Oy OREVOX 2
/ I
mode < E > 4 VY 2 OTHROX 3
Data retrieval screen 2 Oy 3 COrRSTOX 4
’ !
7z

Fig. 8-3-5 keypad panel operation and LCD indication 2
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8-4 Program mode

A WARNING Before starting operation, write the data necessary for

Missetting of the function data may cause

dangerous conditions. Therefore, verify the

data again before operation.

the motor and equipment into the functions. The
functions and their data are indicated on LCD. LED
indicates displays depending on the data of “95 LED
MONT S” . These displays do not change by the

STOP

PRC=DATA SET
>> w=|LED SEL

Code Name
—

¥
01 N SETTING

% 02 OPR METHOD
<3 03 MAX SPEED

[ 04 ACC TIME]
From function selection l
(p.55 and 57)
6 - Function of
the setting data

\No
¥

l—BIinking {cursor)
'
<§§ UBR N SETTING

g 02 CPR METHOD

03 MAX SPEED
04 ACC TIMEI

@2 OPR METHOD
03 MAX SPEED

04 ACC TIME!
05 DEC TIME!
06 S—CURVE 1
07 MULTI N-—1

08 MULTI N—2
09 MULTI N—3
10 MULTI1 N—4

S
S

(p.54)

b

Yes

operation in this subsection.
Writing starts from selection of the function.
indication example: When changing the data of “03

MAX SPEED” from 3600 r/min to 2400 r/min.

From alarm mode p-73)

Calling for Call for the function selection screen on LCD
function by pressing key.
selection In this screen, four function codes and their

names are listed. There appears the screen
per the latest selecting operation including the
the selecting operation in a data identification
screen in data moniforing mede.

LS

D {p.54)

Selectingthe | Press or key, then, the blinking

code code moves in turn as shown in the figure.

When continuing to press the key at the upper
or lower end, the screen is scrolled showing
new codes and their names.

Release the or key if the code to

be set appears.

NOTE: The functions of “31 DROORP (Level)”
or more may not appear even if being
selected. This is because the data of function
block selection is set at 0. Select the code of
function block selection for the objected code.
And after rewriting its data to 1 by the
operation described afterward, select the
function again.




(p.53) 1

When saving all of the set codes of 120 to 125 and the
set tuning data

Y
l—BIinking
A

Y

E£>(pw)

&

m MAX SPEED

04 ACC TIME]I
05 DEC TIMEI
06 S—CURVE 1

Setting code

&~

Y
SORTS )

N
—)

~ s

The blinking code is the setting code.

Press or key, and set the code to
be set.

From the data monitoring mode {p.61)

Calling for data
setting screen

- Blinking

~+— Data (written value)
-— Comment

Yes . .
Data setting operation
No
03 MAX SPEED
3600 r./m
DATA PRTCTD
Code Name
—
03 MAX SPEED
- 36 0fr/m
=~ 250=12000
Alternately

appearing

.

03 MAX SPEED

3600/ m

STORE=F D KEY

Press key

If appearing indications shown in Table 8-4-1
{p. 58) the data cannot be set. After taking
measures in the table, perform the operation of
the data setting screen selection again.

The data setting screen appears and the
fowest digit of the data blinks. Further, in a
lower comment row, indications of data setting
range and “STORE—F/D KEY” are
alternately appears.

NOTE: The data of code 71 does not blink.

When writing individually the set codes

of 120 to 125 and the set tuning data

{E:>m5&

—| 3 ) To data setting operation {p.56)

To data setting operation
(p.56) ‘ 171
¢ 4= 100 Data setting code -
Other than the above
v ; ; ; Setting data

3 6 0 Or/min «Data (written value)

é@

|

MAX SPEED
3600
240 C (il

250=12000

-— Data (written value)
- Setting value

The blinking digit is the setting digit.
Press key to select the setting digit.

Set the data by pressing or key.
The numerical value increase: and

decrease: { ). In this time, the written value
shifts to upper row. The numerical value in
lower row becomes the setting value, and
setting digit blinks successively.
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{p.54)

120~125 ' To the screen indicating
Codes of the set data —
orthes 5 the set data {p.57)
From data setting of code 171 Other than 12010 125
7 oY 7 Operation of writing individually the set codes
of 12010 125 and the set tuning data (p54)
{p.56) '
Mode Data monitoring mode , | 95 * 1o operation of writing data {(p.61)
From data
8 |intializing and all saving 'I:Ir;)g;arr:orggde
(p-56 and 57) |
. Writing data ) Writing the set ‘| Press key. .
No date An indication of DATA STORING in the
lYes comment row continues for about 1 second.
03 MAX SPEED
m 2400r,/m
s Then, the function selection screen appears.
= DATA STORING The next function to the written one will

From data

ializing and all savingy
(p.56 and 58)

Y

04 ACC TIMEI
05 DEC TIMEI
06 S—CURVE 1
07 MULTI1 N-—I1

|
'

03 MAX SPEED

AESET 04 ACC TIMEI
@Q 05 DEC TIME1
06 S—CURVE 1

Y
From not using all saving \
(p57) 1
Selection operation
10 .
of funcution

No

1
Mode

l Program mode

STOP
@ PRG=DATA SET

7
—

- >> =LED SEL

55

appear. Thus, the data have been stored.

Not writing the | Press key.
data The set data are cancelted, and the function

selection screen appears. The function
operated for setting will appear uppermaost on
LCD.

NOTE:

— The code 120 to 125 and the tuning data
are not only indicated, but the these written
data are not cancelled. The operation is
performed with these written data.

— Pressing key cannot write the data,
but change the screen to operation mode
screen in program mode and fo alarm mode
screen in alarm mode.

Yes

Y

6 > To selection operatidn of function (p.53)

Alarm mode

\

44 > To alarm mode screen (p.73)

Calling for Press key.

operation The screen returns to operaticn mode screen.
mode screen

NOTE : it can return by (ReseT; key also.




Tt

From data setting screen (p.54)

11-—2
15—2
8. 5—-12
222
30—2

&
s

171 M SELECT

Setting data

Press or key, then data (motor

capacity and voltage series) changes as
shown in the figure.

Set the data by pressing or key.

In the comment row, 0—36 and STORE—F/D
KEY aiternately appear. But the data do not
blink

18. 5—2
11—2
O=»3 6
\ = 7 > To data writing operation (p.55)
From data setting screen {p.54)
Setting data | Press key to make the data 1. The data
100 DAT INIT 0 §hifts to upper row, and the set value 1
0 blinks. In the comment row, 0—1 of data range
and STORE —F/D KEY alternately appear.
o=
l LBhnklng Program mode
Data intializing J Mode Alarm mode - 8 >
Yos ' To reset operation
Data monitoring mode | (p.55)
- 27
To reset operation
{p-61)
Initializing Press key.

DATA STORING

l

FINISH 100%

|

Mode

The screen changes to a bar graph to show
the state of data intializing. The numerical
value on the right side of the bar graph shows
% of the data intializing.

When finishing the initialization, the screen
changes and this screen is displayed for about
2 second.

NOTE : After finishing initialization, the data
return to O automatically.

Program mode
Alarm mode

Data monitoring mode |

9 ) To function selection screen (p.55)

23 > To data identification (p.61)
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Codes 120 to 125 of the setdata

(p.55)

120 12 OFFSET

=1z

STORE=F. /D

ID
.

Y
12 OFFSET

Indicating
the set data

These data become the operation data even
without writing operation. The set value is
indicated with numerics of outline letter on a
black tackground. This indicaticn does not
change even if the mode or screen changes.
However, when writing the data, the indication
changes to black letter.

NOTE: To return the set data fo the data

before setting, press or key or

make OFF (open) the power supply. Even if
pressing key, the data do not return to

_ | the data before setting.

Press key.

The function selection screen appears,
indicating the set function uppermost.

}3? Ai1OFFSET Calling for
| .
ﬁﬁ 122 Ai2O0OFFSET ;uerl];gggn

iJ 123 12 GAIN
I
Li
Setting data of codes ™ yeg
120 to 125 other than the l
code of the set data
From the setdata ‘No
(p-54)
11 »— Use of all saving function >
Yes
Alarm mode

Mode

Data monitoring mode

6 » To the operation of function selection {p.53)

10 > To selection of the operation of function selection (p.55)

Program mode ‘L

INIT

@ﬂ@ 100 DAT
IRl ALL SAVE
or

10 H111—-1340
11

1
é@ 1 X1, X2FUNC

| changing to the program mode.

Use the all saving function after

Setting code
101

Select “101 ALL SAVE” by pressing
or key.

Calling for the

Press key.

The data 0 blinks. In the comment row, “0—+1"
of data setting range and “STORE—F/D KEY”
alternately appear. :

Set the setting data at 1 by pressing
key.

The data 0 shifts to upper row, and the set
value 1 blinks. In the comment row, alternate
indication continues like in the data setting
screen.

data setting
101 ALL SAVE screen
DATA 0
<)
= O 1
Preparing
A rewriting all
101 ALL SAVE data of codes
0 120to 125
=
STORE=F D KEY
To reset operation (p.55)
3
N iti Yes '
@= 2 Writing data res

57

12 > To writing operation (p.58)



From preparation of rewriting all data (p.57)

Rewriting all | Press key.
% data in The screen changes to a bar graph screen to
$ memory show the state of rewriting with a figure and
= DATA STORING

FINISH 100%

numerics. On the right side of the bar graph,
the numerics of % are shown.

The screen changes after finishing of rewriting.
This screen is shown for about 2 seconds.

To the function selection screen (p.55)

NOTE:

— When calling for the data setting screen. if appearing
indications shown in Table 8-4-1, the data cannot be
set.

— The functions of “31 DROOP (level)” or more may
not appear if the data of function block selection is set
ato.

— Setting and writing of data beyond the data setting
range cannot be performed since the setting data are
limited by upper and lower limits of the data setfing
range.

— When passing about 10 min after finishing the
operation in program mode, the screen automatically
returns to the mode before the operation.

— The operation data {operating condition) cannot be
established only by the operation of setting data.
These are the data only on LCD. The set data
become operation data when writing the data into
memory. Therefore, after setting data, press
key to rewrite the data. However, the inverter can be
operated by the speed setting with or
key on keypad panel, the codes 120 to 125 and the
tuning data without pressing key. But, since the
data in memory have not been rewritten, the data are
cancelled by loss of the conirof power supply.

Table 8-4-1 Indications which do not allow data setting or writing

Indication in
comment row

Description

Measure

INV RUNNING inverter is running

Indicates that the function is unchangeable while running and the

Stop the inverter.

Rewrite the data to

DATA PTRTCTD

The data of “200 PROTECTED” is 1 (The data is unchangeable.)

0.
DATA STORING Since the other data are being written, the data setting is impossible. wfﬁiitng’r finish of
TUNING Since auto-tuning is being conducted, the data setting is impossible. Y:r?;rtwgf]or finish of
FWD/REV ON Since Run command is inputted to the control terminals FWD or REV, |Release the Run

the data of “02 OPR METHOD" are unchangeable

command {(OFF).
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( 8-5 Data monitoring mode

Table 8-5-1 Indicated data

Data retrieval LCD

LED

Data identification |Code and data (written value)

Indication according to “95 LED MONT S”

11O CHECK Input and output signal status, operation

information and maintenance information

TRIP IND CK Alarm data, input and output signal status and

alarm history on the latest protection trip

The latest alarm code

TRIP FACTOR Presumption items of cause on the latest inverter

Iprotection trip

The latest alarm code and aiarm detecticn order

NOTE: The operation mode screen appears by pushing key even if in any data monitoring mode screen.

a) Data retrieval selection

For reading out data, call the data retrieval screen on the LCD at first and select the item to read out. .
The LED displays the data based on "85 LED MONT S". The LED data does not change during operation on the data

retrieval screen.

RUN

PRC=DATA SET
>> =LED SEL

Cursor — \

r

= DATA CHECK
/0 CHECK

F% TRIP IND CK
-

TRIP FACTOR

AN

@’

= DATA CHECK
| |0 CHECK
TRIP IND CK

TRIP FACTOR

2

From data retrieval screen
(p.61. 62. 63. 65) \

@—— Data retrieval ?

LND
Y

Yes

Calling for
data retrieval
screen

Press key to call the data retrieval
screen, A cursor (blinking arrow) indicates the
item 1o select.

Press or key.

The cursor position changes per pushing the
key. When the cursor comes to the item,
release the key. Then the cursor stops.

NOTE : You can shift the cursor using
key.

To function data identification (p. 60)

To input and output data identification (p. 62)
To trip {alarm) data identifying (p. 63)

To trip (alarm) factor identifying (p. 64)

RUN e
5@ PRG=DATA SET
]

>> = ED SEL

59

Returning to
the operation
mode screen

Aifter reading out the data, push key.
The screen returns to the operation mode
screen.

NOTE : key is also available.




b) Function data (written value) identification

From data retrieval

item {p.59)
= DATA CHECK
o /0 CHECK
TRIP IND CK
£§§::> TRIP FACTOR

-

T
14 10. 0
m *15 0 100s
16 0. 040s
- 17 0. 005b5s

NOTE

* When the dala is other than standard data,

* mark is indicated on the left side of the code in the
data screen.

Selecting
the data
identifying item

Press or key to put the cursor on

“DATA CHECK"” in the data retrieval screen.

Indicating the
data screen

Press key.

The data screen appears. In this screen, 4
codes and their data (writien value) are
indicated.

The displayed screen becomes the screen of
the latest operation including selection
operation on the function selection screen in
the program mode.

<§@ m 0. o Selectingthe | Press or key.
r " ' code The blinking code moves as shown in the
15 0. 100s fi
g 16 0. 040s |gure.
17 0. 005s
( g 12 0
13 0 .
When continuing the key at the uppermost or
14 10.0 lowermost position, the screen scrolls and new
*15 0. 100s code is indicated.

16 0. 040s
17 0. 005bs
18 1
19 @O0

@ 01 1 Identifying the | When the code to be read appears, release

02 1 data the or key
o 03 1500r/m
= 04 5. 05
l When necessary to set the data, conduct the next operation.
No ) The screen can be directly transfered from the data screen
Data setting to the data setting screen in the program mode.
l Yes
@ To data retrieval E
item {p.61) To code setting (p.61)
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23 | (p.56.60)

No

a (p.60)

&

1
1
1500r./m
5. 0s .

o4

&

L Blinking

Setting code

The blinking code is the set code.

Press or key to set the code.

Data setting

Y

i Yes

A

25 5 Toprogram mode {p.54)

26 | From program mode (p.55)

’703 MAX SPEED

2400r./m

DATA STORING

'

04 5. 0s
05 5. 0s
06 0%

07 Or/m

Writing the set
data

Press key.

DATA STORING is indicated. After
disappearing this indication, the screen returns
to the data screen indicating from the next
function.

|

27 | From data intializing screen (p.56)

03 3600r,/m

RESET

61

Not writing the

Press key.

04 5. 0s set data The screen indicating the set function
05 5. 0s uppermost is displayed.
06 0%
oY
w DATA CHECK Call for the After reading the data, press key.
| /O CHECK data retrieval
TRIP IND CK screen
TRIP FACTOR

To data retrieval item (p.59)



¢ ) Input/output data identification
You can read out the current input/output status. Select eight screens of I/0 CHECk on LCD per the following

procedures.

From data retrieval
item (p.59)

=»| .0

DATA CHECK

TRIP
TRI.P

Press or key to put the cursor on

*I)Q CHECK” on the data retrieval screen.

Selecting I/C
CHECK
item
CHECK
IND CK Calling for
FACTOR /O CHECK
screen

COFwDOX1 Ox5

Op 1 NOBCDUB I N

OREVOX 2 N* =
OTHROIX 3 Oo i TCIBCDUB I N
ORSTOXA4 LMT =
Input signal Control option

input signal

LRY
Uy
Oy 2

Oy 3

Ox110vy11[0dy15
Oxt200v1200Y16
Ox1300y1300y17

Ox140y140Y18

output signal
>
Y

Control option
input/output signal

12 =[Data _}V
Ail =Data ]V
Ai2 =Daa v

TIME =[Data__ |h
UNtT1 =[Data |
UNI T2 =[Data |
KEYPAD=[Data |

Analog input signal

4 Maintenance information

@@
Iy

OoeG [OOF LIF OBRKOIL

gra [IR IR ONUVOACC
(rB COEXTOTL ODEC
ez OINTOVL CJALM
Encoder signal Operation information

Press key. The input signal screen
appears.

Press key. The screen changes in the
order shown in the figure per pressing
key.

Input signal screen
Indicating the input state of the control input
terminals

Qutput signal screen
Indicating the output state of the output
terminals

Analog input signal screen
Indicating the input voltage values setting from
the control terminals such as speed.

Encoder signal screen

PG: Existing or not existing of the signal of an
interface card OPCII-VG5-PG.

PA, PB and PZ: Lager signals of each phase
than the high levels (PZ is for option)

F: Forward rotation detection

R: Reverse rotation detection

Operation information screen

F: In forward operation, EXT: In pre-excitation
R: In reverse operation, INT: Inverter stopping
BRK: In resistance braking

NUV: Existing of main circuit voltage

TL: In torque limiting VL: In voltage limiting
IL: In current limiting

ACC: In acceleration DEC: In deceleration
ALM: In activation of protection

Maintenance information

TIME: Total operation time

UNIT1: ROM No. for speed control system
UNIT2: ROM No. for current control system
KEYPAD: ROM No. for keypad panel

Input and output signal screen for control
options
Refer to the Control option Instruction Manuals.

Indication 1 Signal ON, []: Signal OFF

N
= TRIP
& TRIP

DATA CHECK

Call for the
CHECK data
IND CK retrieval
FACTOR screen

After finish of the data identification, press
key. The screen returns to the data
retrieval screen from any screen.

To data retrieval item {p.59)
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d) Trip (alarm) data identifying

For the latest trip {(alarm) data, seven screens will appear

on LCD.

From data retrieval

item (p.59)

The relevant alarm code will be indicated on LED. When

two or more alarm codes exist, only the alarm code
detected at first is indicated.

NOTE : The data are not lost wher the powers supply
is turned OFF. After recovery of the power supply, the
alarm data Is indicated again.

Press or key to put the cursor on

“TRIP IND CK” on the data retrieval screen.

¥ .
DATA CHECK Selecting trip
@Q /0 CHECK data item
or =TRIP IND CK
@Z) TRIP FACTOR
Alarm data 1 v Calling for the .
Nk = r/m trlpdata
N = [Data _|r/m screen
PR e - iz
= | T*= %
y
y
@QED QTE@
lout= A 0 ={Alarm  code |
Vout= v — 1 ={Alarm _code |
vDC = v — 2 =[Alarm code |
TIME =[Data | h —3=[Alarm code |
alarm data 2 ' alarm history
Y e
Y J
QaF COOBRKOI L Ox110yt110y15
OR CINUVDOACC dx120v1200¥y18

(JEXTOTL [ODEC
OVNTOVE OALM

Ox130y1300Y17
Ox140y1400Y1 8

Operation * Control option
information input/output signal
e
,EF WD X1 [0OX5 ORrRY
fIREV [x2 (v 1
OTHR [X3 Oy 2
ORST X4 Ly 3
input signal output signal

!

eseny | 179
&5 =TRIP
= TRIP

DATA CHECK

CHECK
IND CK
FACTOR
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Press key. The alarm data 1 screen

| appears.

Press key. Then, the screen changes
per pressing key as shown in the figure.

Alarm data 1 screen

N * : Speed written value,

N: Speed detection value,

F * : Frequency command value,

IT % : Torque current command value

Alarm data 2 screen
lout: Output current,
VDC: DC link voltage,
TIME: Total operation time at activation of
protection function

Vout: Output voltage,

Operation information

Indicating the operation data at alarm
detection, Indicated items are same as in
¢ ) input/output data identification.

Input signal screen
Indicating input state of the control input
terminals

Output signal screen
indicating output state of the output terminals

tnput and output signal screen for control
options

Refer to the Control option Instruction
Manuals.

Alarm history screen

Indicating the alarm code occurred in the past,
Indicating the first detected alarm code when
two or more alarms occur at the same time.

Call for the
data retrieval
screen

After finish of the data identification, press
key. The screen returns to the data
retrieval screen from any screen.

To data retrieval
item (p.59)



e} Trip (alarm) factor identifying

Latest trip (alarm) factor will appear on LCD, and the
detection order and the relevant alarm code will be
indicated on LED.

NOTE : The data are not lost when the powers supply is
turned OFF. However, when the alarms are two or more,
the second and following alarm codes are erased.

From data retrieval item

{p.59)

§ or
Indication
example:JY

¥
DATA CHECK Selecting the  |Press or key, and set the cursor
| /0 CHECK trip factor item |to "TRIP FACTOR" of the data retrieval screen.
TRIP |IND CK
=»TRIP FACTOR
Detection l
order
— - Orimin ; - v
F 11 e, Calling for trip | Press (5% key.
’. L { ] ' . factor screen | The trip factor screen appears on LCD, and
Oa the relevant alarm code on |LED. When the
complex alarm factors exist, the detection
DECCEL TIME

HIGH SUPLY V
SHOCK LOAD
DB SPECIFIC

order for the complex factors wilt be also
indicated on LED.

Y
Indication of the dectection
order on LED'?

Iy, \ JVZ;Z”“
g H

PG PULSE
PG WAVE
N OVERSHOOT
MOTOR CONST

[ (T e
SULC

T
LU |+

DECCEL TIME
HIGH SUPLY V
SHOCK LOAD

DB SPECIFIC

No

'

28

To data retrieval screen (p.65)

Retrieval of
alarm contents

2

When the detection order is indicated, it shows
that the protection was activated owing to
complex causes.

Press key.

LED indicates the detection order 2, and LGD
indicates the presumed cause for the second
alarm code.

The detection order will change from 2 to 3 per
pressing key, indicating the relevant
alarm code and its presumed cause, and
return to the detection order 1 if all causes
have been sloved.

When pressing key, the detection order
will be indicated in reverse order, for instance,

1—=3—2—1.

Indication example

Detection oder | Alarm name

1 Overvoltage

2 Overspeed

3 External alarm

To data retrieval screen (p.65)
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(p.64) @

DATA CHECK Call for the After finish of the data identification, press
- |/0 CHECK data retrieval key. The screen returns to the data
‘@ TRIP IND CK screen retrieval screen from any screen.
- =TRIP FACTOR
A
22| To data retrieval item (p.59)
C 8-6 Operation mode )

The data while the inverter operating are indicated on
LCD and LED.

The LED data selected in this mode are indicated also
on the data screens in the program mode and the data
moenitoring mode, and on the VO check screen.
Further, the speed setting and the RUN and STOP
commands can be inputted from the key pad panel.

a) Operation mode screen selection

Call for the operation mode scraen on LCD referring to
Fig. 8-3-4 (p.43).

The screen according to the data of "98 LCD MONT S§"
is displayed on LCD.

As to LED, refer to " ¢) LED indication selection”. The
data on LED in the operation mode blinks while the
inverter is in stopping, and continuously Ilght while itis in
running.

1) Stopping

T
UGN N

linking

W/ min

E a. LED indication factor
STOP blank : 1 time
PRG=DATA SET X10 : 10 times

>> =mLED SEL

2} Running

g—_Continoust lit
Ir/mln

[ 2] b. Motor rotation
a
RUN

b —F-- : Forward rotation
—R— : Reverse rotation

PRG=DATA SET
>> =L ED SEL
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b ) Display content selection for operation mode
screen

Rewriting the data of "28 LCD-MONT S", you can

change the display content of the LCD screen, for

instance, to a bar chart.

Refer to "8-4 Program mode" (p.53) for changing the

data, and "9 Function" {p.83) for display content.

¢ ) LED indication selection
LED indicates the data accordingto “95 LED MONTS”.

Indication example: Motor is running at speed of 1000
r/min in forward rotation
(When the data of code 95 is 00.)

' Irlmin

DAJ

RUN _._

PRG=DATA SET
>> =|LED SEL

When the data is selected and indicated without rewriting

the data of code 95, press key as follows:

— Identify the data name.
Press ( > )key once, and then the LCD screen
changes from the data to the name monltored
currently.

— Selecting the other data
Press key. The indicated data changes as
shown in the figure in p. 56 per each press of SHIFT
key.

— Finish selecting the data
The LCD screen returns to the operation mode screen
4 seconds after the key is released.

The LED continues to indicate the selected data until the
next operation is selected. However, this selection is not
stored into memory. When AC power is turned off, the
selected data is lost.



Indication example:
The LED data is the motor speed at torward operation

-
T

After 4
seconds

Qg:)

<§£:>

<§§i)

65:3

o
{ lllll{°’

TRUN -

PRG=DATA SET
>> =LED SEL

Motor speed
detected value

(1t

)R]

I’.rlnin

vO% o
Hz
d

OA

<LED MONITOR>

MOTOR SPEED
DETECTED

Motor preset speed l

n 77 |
uu_t (75

oA

W r/min

<LED MONITOR>

MOTOR SPEED
ESTIMATE

Qutput frequency l

I—Drfmin
vV l%
I_ Hz

ma -

<LED MONITOR>

INV
FREQUENCY

Torque current l

MR
LG ™5

OA

<LED MONITOR>

z CURRENT
SET UP

From
option monitor

4 screen (p.67)

DC link voltage

e D
oLt

<LED MONITOR>

DC LINK
VOLTAGE

Output voltage I

Irfmin

.A.J

<LED MONITORZ>

OQUTPUT
VOLTAGE

Output current T

o ’ Dr!mn

<LED MONITOR>

QUTPUT
CURRENT

Motor output [kw] T
||

Or/min

<LED MONITOR>

MOTOR POWER
SET UP
Torque I

Dr!min
.mmm V .% -I

GAJ

<LED MONITORZ>

r SET UP

- |V O%
Lt

To motor
temperature
screen (p.67)

\["D% 4 H.- 31

i,

=7

=

=7

g
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From DC link
voltage screen (p.66)

D
@@

<>

@SED

@@

67

Motor temperature

\UL”

' V% 4

Or/min

oa -

<LED MONITOR>

MOTOR TEMP
ESTIMATE

Magnetic flux L
command

. i
LAY | 5

N

b

<LED MONITOR>

§ SET UP

Line speed l
Drﬂ‘mn

<LED MONITORZ>

LINE SPEED

Contorol terminal l
12 input value

pii
(VR SN

OA

<LED MONITOR>

A (12)
ADJUSTMENT

Contorol terminal l
Ail input value
'l

v W%
Lt
da

O rfmin

<LED MONITOR>

Ai (Ai1)
ADJUSTMENT

To motor speed
detected value
screen (p.66)

will
@“— l'_t' 173

option monitor 4
Or/min

aaA

<LED MONITOR>

OPTION
MONITOR 4

1
Lt

option monitor 3 T
[
Vv
I

<LED MONITOR>

OPTION
MONITOR 3

%

A

option monitor 2 ‘
l'_l’ ™%
Oa 4

[Jr/min

<LED MONITOR>

option monitor 1 I
D r/min
VO%
I J o

<LED MONITORZ>

CPTION
MONITOR 2

=

OPTION

T

MONITOR 1

Contorol terminal ]
Ai2 input value
'l

’-' VL.%QZ
oa

CIr/min

<LED MONITOR>

Ai (Ai2)
ADJUSTMENT

P




d) SPEED setting

You can set the motor speed with keypad panel.if the data of "01 N SETTING "is 0.

T
Lt %

OA

STOP

PRG=DATA SET
>> w=»LED SEL

i

Set value orlwrilten value
M r/min
/ [
' vV O% q
L,
SO N
or

STORE=F /D KEY

Press once

4

|

' M/ min
0

STOP

PRG=DATA SET
>> = ED SEL

-

&
or
=)
Aft

er 4 seconds ¢
Sel-t value
l—l r/ min
VvV O% 1
L Hz
oa 4

Y
&5

STORE=F/D KEY

o
Nl

vV O%
Lt s

W/ min

Hz
oa 4

&

or

)

After 4 seconds

STOP

PRG=DATA SET
>> = ED SEL

A
@ (p-69)

NOTE: The inverter will operate with the speed set
with or (/) key without pressing key.
However, the set speed wilf be erased when AC power
turned off, since the data have nof been written (stored)
into memory.

Indication example:

The set speed is changed from 1500r/min to 750r/min
during inverter stopping and the motor speed is
selected for the LED indication (Data 00 of “95 LED

MONT S™).
Identifying the | Press or key once.
set speed LED indicate the current speed setting about 4

seconds. At the same time, LCD is changed to
operation guide.

NOTE: The LED data is biinking while the
inverter is stopping.

After 4 seconds, both LED and LCD return to
the display before.

Changing the
set speed

Press { ~ ) key for increasing speed and
speed key for reducing speed.
The set value is indicated on LED, and the
operation guide is indicated on LCD.

After 4 seconds, both LED and LCD return to
the display before.
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Dl
I AP )
—LDATR) ’
= DATA STORING
BNl
BRI

STOP

PRG=DATA SET
>> =L ED SEL

Writing the
speed
setting value
into the
memory

Press key when the setting value is
indicated on LED.

If the screen changed to the screen before
operation, press or key once.
Then, press key.

1The LCD display will change from "DATA

STORING" to the operation mode screen, then
writing the set speed has been completed.

e) Inputting run and stop commands.

A WARNING

Since stop command is inputted according to

the data of function “02 Operation

command” , it may not be inputted from the

keypad panel at emergency. Under this

condition, turn OFF {open) the power supply

circuit breaker.

The RUN and STOP commands can be inputted from

CRR), and keys when the operation

indicator turns ON on keypad panel {When the data of
“02 OPR METHOD” is 0).

Operation indicator
Lit

I Turned on: Command can be input.
B KEYPAD OPERATION
(1 KEYPAD OPERATION
Turnegd off: Command cannot be input.

0 2l

-‘ RU N —F—
— PRG=WDATA SET
REN >> = ED SEL

A
— l
FWD
RUN
— | STOP
i PRG=DATA SET

>> = ED SEL

I

v

It

w— ED RUN
PRG=DATA SET

>> =LED SEL

Starting to Press key.

forward The motor is accelerated toward forward

rotation rotation according to the selected acceleration
time. The forward operation indicator turns ON.

Stopping Press key.
The motor is decelerated accarding to the
selected deceleration time. At the time point of
inputting stop command, the operation
indicator turns OFF.

Starting to Press key.

reverse The motor is accelerated toward reverse

rotation rotation according to the selected acceleration

time. The reverse operation indicator furns ON.

p)
—
L.

NOTE : Even if during the program mode and data monitoring mode, when the keypad operation indicator turns ON,

the operation commands can be inputted from ( FiE ), and keys.
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( 8-7 Alarm mode )

If inverter protection is activated and the inverter has
been tripped, the alarm mode will immediately start with
the alarm mode screen on LCD. LED will display alarm
code for one tripping cause or detection order and alarm

code for complex tripping causes. An operation guide will
appear on the alarm mode screen. In addition, alarm
code retrieval and program mode (writing data} can be
selected in the case of the complex tripping causes.

Operati.on data Detection order  Alarm code
o i Wr/min ’_lﬁ’—_lﬁ Dir/ min
peration W Alarm mode 1 N [
mode screen -, -' 4 { v D% 1 screen ' ,-' ] ’- v O% a
- LIA 4 Inverter = I-DA T
|::> protection
RUN tripping Alarmname [ |DC FUSE BREAK
—F— . . F/DmFACTOR
PRG=DATA SET Operation | |-~ o) TEM sEL
>> =mLED SEL guide RESET

{

a) Alarm code retrieval on complex tripping causes

e |
L e

T

Indication example:

LCD screen during
alarm code retrieval

!
T

e e
I %
v
FOE
B
Lon3

b) Trip {alarm) factor identifying

The presumable protection trip factor is indicated
onLCD.

7)) I\ o
LY K

OVER VOLTAGE?2
F/D=wFACTOR
>> = | TEM SEL
RESET

|

To trip {alarm) factor
screen{p.71)

Detection| Alarm name OVER VOLTAGE?
order ' F/D=mFACTOR

1 Overvoltage >> =»|TEM SEL
2 Overspeed RESET

3 | External alarm

identify the alarm code that the inverter protection has
detected at first and then press key. The detection
order will change from 2 to 3 per pressing key and
each alarm code is indicated. The screen returns to the
alarm code of the detection order 1 if all causes have:
been indicated.

If key is pressed, the detection order will be
indicated in reverse order, for instance, 1—+3—2—1.
The LCD screen does not change during retriaval by

pressing or key. The alarm name of the first

detection order is continuously indicated.

Indication example:

Detection order | Alarm name

1 Overvoltage
2 Overspeed
3  External alarm
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A

O

7

m (p.70}

Detection order

o O/ min
(gl
(AP "

-

DECCEL TIME
HIGH SUPLY V
SHOCK LOAD

DB SPECIFIC

l

Indicate the detection ~\ No
order on LED?

Yes

Toe

L L
PG PULSE
PG WAVE
N OVERSHQOT
MOTOR CONST
e
NN G

THR OPEN

}-Dr,'min
JVD%j
L Hz
oa J
DECCEL TIME
HIGH SUPLY V

SHOCK LOAD
DB SPECIFIC

Calling for trip
factor screen

Press key following the operation guide
on the alarm mode screen.

| LCD will changes to the trip factor screen. The

LED indication does not change.

42 > To alarm mode screen (p.71)

Retrieval of
alarm contents

5

%

When the detection order is indicated, it shows
that the protection was activated owing to
complex causes.

Press key.

LED indicates the detection order 2 and the
second alarm code. LCD indicates the
presumed cause for the second alarm code.
The detection order will change from 2 to 3 per
pressing key, indicating the relevant
alarm code and its presumed cause, and
return to the detection order 1 if all causes
have been indicated.

When pressing key, the detection order
will be indicated in reverse order, for instance,

11—=3—2—1.

|n't}u [
XTI

OVER VOLTAGE?Z2
F/DmFACTOR

>> = | TEM SEL
RESET

42 ‘ From trip factor screen (p.71)

Returning to
the alarm
mode screen.

After identifying the factor, press key to
return to the alarm mode screen.




c) Trip (alarm) data identifying

Seven screens can be selected and indicated for the trip
(alarm) data on LCD.

Press key following the guide of the alarm mode
screen. At first, the alarm data 1 screen is displayed.
Press (> ) key further. The screen will change as
shown in the figure per pressing { 3> ) key. If the
displays of 7 screens are completed, the screen returns
to the alarm mode screen.

The indication of LED does not change even by pressing

key.

NOTE : Following selections can be conducted on any

screen of the 7 lrip data screens:

— The program mode can be selected by pressing
(Pra ) key, and the trip (alarm) factor can be selected
by pressing (5% key.

— Though on the way of the LCD screen selection, the
alarm code reirieval can be conducted by pressing
or{ \_) key without changing the LCD screen.

— When key is pressed after correcting the alarm
generating causes, the reset command is inpufted
and the operation mode will restart.

{ ,' Clrimo Alarm data 1 screen
’-' I VLD% v N % : Speed written value,
_——l oa 4 N: Speed detection value,
F % : Frequency command value,
DC FUSE BREAK 0 =[Alarm _code } IT * : Torque current command value
F/D=wFACTOR — 1 =[Alarm code ]
>> mITEM SEL — 2 =[Alarm_code l Alarm data 2 screen
LR ESET 3={Alarm_code | lout: Qutput current, Vout: Output voltage,
VDC: DC link voltage,
\%J Alarm history TIME: Total operation time at activation of
protection function
“‘ Operation information screen
F: In forward operation
N#% = [Data__ ]r /m Oxt10y110Y 15 R: In reverse operation
N = r/m Ox120Yy1200Y16 BRK: In resistance braking
F* = Hz Ox13dy1 3y 17 NUV: Existing of main circuit voltage
| Tk= % Ox140y1405Y 18 TL: In torque limiting  VL: In volitage limiting
Alarm data 1 Control option IL: In current limiting
Y input/output signal  ACC: In acceleration DEC: In deceleration
<§Q>D ALM: In activation of protection
v ' T Input signal screen
lout= A ORY Indicating input state of the control input terminals.
Vout= v Oy 1 Output signal screen
vDC = v Oy 2 Indicating output state of the output terminals.
TIME= h Oy 3
Input and output signal screen for control
Alarm data 2 ! Qutput signal options
Refer to the Control option Instruction Manuals.
T Alarm history screen
Indicating the alarm code occurred in the past.
OF COBRKLOIIL OFwD [IX1 [OX5 Indicating the first detected alarm code when two
LIR (ONUVOIACC OrRev 0IX2 or more alarms occur at the same time.
OexTTL HODEC OTHR 0OX3 The first trip for the latest trip and the previous
OiNTOVL LALLM OrRsST x4 three trips can be indicated by alarm history
Input signal screen.

Operation information

0: Latest trip
—1: 1st Previous trip
—2: 2nd Previous trip
—3: 3rd Previous trip
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d) Program mode selection

The data setting method is same as that in "Program
moade". Refer to p. 53.

— Or/min
,-" " \['—D%
-
o e |,
DC FUSE BREAK
F/DmFACTOR
>> = | TEM SEL
RESET
From program mode \—, 43 >
(p.55)
- To program mode
44 (p.53)

\_t[' \:: Fon
g LDA".EZ

DC FUSE BREAK
F/DmFACTOR

>> =»|TEM SEL
RESET

Y.
()
7

e) Reset command input

After reading out data and correcting the cause of the
inverter protection trip, press key. Then the
protection activated status is released and the cperation
mode will start.

e
LAY T

OVER VOLTAGE?Z
F/D=FACTOR

>> =»|TEM SEL
RESET

Correcting the
cause of the inverter

Ty

Not yet ™ protection trip

l Finished

B/ min

v O% 4
Hz
oA -

||
Lt

STOP

PRC=DATA SET
>> =LED SEL

( 8-8 Auto-tuning

A WARNING

The motor and machine or equipment repeat to
run and stop when starting auto-tuning.
Therefore, conduct the auto-tuning after
confirming safety.

Auto-tuning automatically measures the data necessary
for FRENIC5000VG5 series by repeating run and stop of
the motor, and writes the measured data into the object
function. In the auto-tuning function, there are a speed
regulator system (ASR} and motor constants system.

a) Auto-tuning for speed control system (ASR)

This measures the following data:
— Selected ASR: P constant and | constant
“14 ASR1-P” and “15 ASR1-1” ,or “37 ASR2-P”
and “38 ASR2-I”
— Data for observer: Integration time and load inertia
” 54 OBSERVER 2” and “55 OBSERVER 3”

73

Before starting the tuning, prepare as follows:

— Stop the inverter output.

— Connect the motor with the load.

— Set the data of 200 PROTECTED” at 1 and write it.

— Set the speed command at 50% or more of the data
of “03 MAX SPEED"” and write it.

— Check that the acceleration torque is 10% or more of
the motor rated torque and the of acceleration time is
0.1 second or more.

NOTE : When measuring at no-load etc., if the
acceleration torque is not 10% or more of the motor
rated torque, keep the acceleration torque by
shortening the acceleration time.

— Set the selected data of S-curve acceleration and
deceleration { “06 S-CURVE 1” or “35 S-CURVE
2” ) at 0 and write it.

— Set the data of “31 DROOP” at 0.0 and write it.

— Set the data of “53 OBSERVER 1” at 1.00 and
write it when using observer.

NOTE: When the acceleration and deceleration time is
long, the luning time also becomes long. To measure the
tuning data in a short time, shorten the acceleration and
deceleration time up to the aflowable value.



NOTE : The auto-tuning for speed control system starts
by the command from keypad pane! or conirol terminals.

This does not start through the data communication
(R5485).

NOTE : The motor repeats fo start and stop in ten odd
times during tuning. Too many repeats show

impossibility of tuning. Then, press (sTor) key to stop

tuning.

Since the data are necessary to be checked in tuning, a procedure conducting from the data monitoring mode will be

shown.

B r/min

[ | VLD% He

oa J

STOP

PRG=DATA SET
>> = ED SEL

Irlmln
\’-“ vV 0% 'I
DATA CHECK

—<DATA =TRIP |IND CK
r—

- TRIP FACTOR

Y

& r/min

\r’tf
{

V O%
L :

L., F

=»DATA CHECK
w 170 CHECK

TRIP IND CK

é@ TRIP FACTOR

- Wr/min
N ;;ED;
-t |,
01 1
g2 1
sm 03 1500r/m
) 04 5. 0s

LED indicates the data of selected item in  “95 LED
MONT 8" during tuning.

LED indication example: Motor speed (data 00)

Calling for the
data retrigval
screen

Press key.

Press or key to put the cursor on
DATA CHECK.

NOTE: The cursor moves with key also.

Calling for the
data screen

Press key.
The data screen indicating 4 codes and their
data appears.
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(p.74)

M/ min

V%

52 ASR

TUNRUN

0

STORE=F, /D KEY

|

e
it l_m Ez

52 ASR

D=1

TUNRUN
0

iR

M r/min

¥ UO% o
LU

CANCEL=»STOQP
bpl oo

TUNING

Y

@ (0.76)

Calling for the
screen
indicating
codes 51

and 52

Press or key until appearing

codes 51 and 52.

Check the second digit of the data of code 52
(ASR response speed) for matching the load. If
the data is not suitable, rewrite the data
referring to  ““8-4 program mode” and “8-5
Data monitoring mode” . After rewriting the
data, check the data.

Selecting code
52

Press or key to put the blinking

cursor on code 52.

Calling for the
data
setting screen

Press key.

The data setting screen appears and the data
of 0 blinks. In the comment row, “0—1" of
data setting range and “STORE—F/D KEY”
alternately appear.

When tuning from program mode, call for this
screen referring to  ““8-4 Program mode”

Setting the Press key to set the data at 1.

data 0 of the data shifts to the upper row, and the
setting value 1 blinks. In the comment row,
“0—1" and “STORE —F/D KEY”
alternately appear.

Calling for Press key.

tuning screen

The tuning screen appears. The tuning does
not yet start.




. No
@flmpossible

{p-77)

T

(p.73)

[
Lt

u‘ Cln
[} LDA" f

CANCEL=STOP
B o lpvrn ] oe

TUNING

'

Conducting tuning

{ Yes

o
I A | A

TUNING

'-1 \EDH/
LU %

Wr/min

OA

{

FINISH 100%

¥
M/ min
7|
"VD%QZ
=t
53 0. 00
* 5 4 [NAEEEREE s
*% 55 [INEEEE S

* %
- -
~ o O

Input starting
command
of tuning

Input forward or reverse run command.

NOTE:

— Input forward or reverse run command from
the keypad panel or control terminals
according to ” 02 OPR METHOD” . But,
when inputting the command from the
control terminals, input stop command after
inputting the forward or reverse run
command. Then the tuning starts.

- The motor repeats start and stop during
tuning. The rotating direction of the motor
follows the forward or reverse run
command.

When the tuning starts, a bar graph and
numerics (%) on the right side of the bar graph
show progressing state.

If the tuning is impossible because of
unsatisfactory condition etc., the motor repeats
start and stop, but the tuning screen does not
progress.

Continuing
tuning

The bar graph and numerics show the degree
of tuning progress.

NOTE: During the tuning, since the motor speed
elc, change successively, it is difficuit to read
the data when monitoring the data with LED.

Finishing
tuning

When the tuning finished, the screen changes
to FINISH screen. This screen is shown for
about 2 seconds.

Returning to

The data screen indicated from code 53

the data appears. When starting the tuning from the
screen program mode, function selection screen from
{or function code 53 appears.

selection

screen}

Checking the |Press or key to check the tuning
tuning data data.

These data are not written, but serve as the
operation data.

If the data become definite, write them into
memory.

All data can be written with “101 ALL SAVE”
also.
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(P.76) a

W/ min
il
VD%-l
’-' Hz
OA
CANCEL=STOP
(ST0R) . I T -
- CANCEL "
-1
S Mr/mn
' ’ \a|'—C]°Y
© 9
,-' Hz
OA
53 0. 00
54 0.100s
55 0. 13s
*60 1
53 Y
(P.76) i
S Wr/min
\ i,
[ | He
=»DATA CHECK
@ i /0O CHECK
= TRIP IND CK
= TRIP FACTOR
- Wr/min
,-’ \[D%
Lt %
oA -
STOP
sﬂ PRGmDATA SET
= >> =»LED SEL

Stopping the
tuning

Press key.

The indication changes from TUNING to
CANCEL, and the progress of the bar graph
and numerics stop.

This screen is digplayed for about 2 seconds.

Returning to
the data
screen

The data screen indicated from code 53
appears.
The data before the tuning are shown.

Calling for the | Press {ReseT) key.
data retrieval

screen

Calling for the |Press key.

operation
mode screen

NOQTE: The screen returns to the operation
mode screen with key also.




b ) Motor constants auto-tuning

Motor constants of code 182 to 197 are measured.

Before starting the tuning, prepare as follows:

— Stop the inverter output.

— Set the data of “200 PROTECTED” at 1 and write
it.

— Match the data of code 171 to 179 with the
specification of the motor to be tuned.

NOTE : When selecting OTHERS in the data of “171
M SELECT”, write an initial value into “184 RATED Im”.
The initial value of “171 M SELECT”
= The data of “176 RATED A” X0.5
However, the data written into  “184 RATED Im”
changes to measured value by the tuning.

NOTE :

— The tuning is conducted regardless of connection
between the motor and load. However, since only
forward rotation is alfowable during tuning, disconnect
the load from the motor if the load has difficufty in
forward running.

— When the acceleration and deceleration time is long,
the tuning time also becomes long. To measure the
tuning data in a short time, shorten the acceleration
and deceleration up to the allowable value. Or,
disconnect the load and shorten the acceleration and
deceleration time to the necessary lime for the motor.

— If starting tuning in the case of abnormality on the
motor side, such as oulput circuit break, the state

" changes to the alarm mode. Er7 is indicated on LED,
and alarm mode screen appears on LCD.

Since the data are necessary to be checked in tuning, a procedure conducting from the data monitoring mode will be

LED indicates the data of selected item in 95 LED
MONT S” during tuning.

LED indication example: Motor speed (data 00)

shown.
" Wr/min
0
= Llpa iy
STOP
PRGmDATA SET
>> =mLED SEL
— Hr/mn
' ’ \|I—D%-|
’-' I- Hz
oa
DATA CHECK
m -, 0 CHECK
- TRIP IND CK
— TRIP FACTOR
M r/min
il
s
— oa -
=»DATA CHECK
or TRIP IND CK
ﬁéi:_) TRIP FACTOR

Y

@ (0.79)

Calling for the
data retrieval
screen

Press key

Press or key to put the cursor on
DATA CHECK.

NOTE: The cursor moves with key also.
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— B r/min
\ ',\I;D%j
,-' Hz
oa -
04 5. 0s
05 5. 0s -
06 0%
07 0r./m
< Br/min
il
1 "-' T_D%Qz
ga -

W r/min
Lon

36%
Blinking l
T [

I

181 M AUTTUNM

B r/min
Lo

—
181

0
0=

M AUTTUNM
Q

STORE=F /D KEY

l
(p.80)

Calling for the
data
screen

Press key.
The data screen indicating 4 codes and their
data appears.

Calling for the -

screen
indicating
codes 180
and 181

Press or key up to appearing

codes 180 and 181.

Check the data of code 180.

— data 0: Tuning forbid

— data 1: Tuning possible

If the data is 0, rewrite the data referring to
“8-4 Program mode”

After rewriting the data, check the data.

Selecting code
181

Press or key to put the blinking

cursor on code 181

Calling for the
data setting
screen

Press key.

The data setting screen appears and the data
of 0 blinks. In the comment row, “0-—+1" of
data setting range and “STORE—F/D KEY”
alternately appear.

If the data of code 180 is 0, the indication in
the comment row becomes DATA PRTCTD.
In this case, the tuning is impossible.

When tuning from program mode, call for this
screen referring to “8-4 Program mode”.

Setting the
data

Press key to set the data at 1.

0 of the data shifts to the upper row, and the
setting value 1 blinks. In the comment row,
“0—1" and “STORE —F/D KEY”
alternately appear.




[ |

{ 64 No

(p-81)

B

@ (p.79)

mt lor
| ILD;EZ

CANCEL=STOP

P i fgphe

TUNING

|

Conducting tuning
lYes

FINISH 100%

Hr/mn

*182
*183
* 184
*185

*194
* 195
*196
*197

Starting tuning

Press key.

The tuning starts. A bar graph and numerics
(%) on the right side of the bar graph show
progressing state. The left figure shows only
when the tuning is possible.

NOQTE: The motor repeals start and stop, but
only in forward rotation

Impossible._|

165, (p81)

Continuing
tuning

The bar graph and numerics show the degree
of tuning progress.

NOTE: During the tuning, since the motor
speed etc, change successively, it is difficult to
read the data when monitoring the data with
LED.

Finishing
tuning

When the tuning finished, the screen changes
to FINISH screen. This screen is shown for
about 2 seconds.

(It takes about 4.5 min from start to finish.)

Returning to
the data
screen (or
function
selection
screen)

The data screen indicated from code 182
appears.

When starting the tuning from the program
mode, function selection screen from code 182
appears.

Checking the
tuning data

Press or key to check the tuning

data.

These data are not written, but serve as the
operation data.

If the data become definite, write them into
memory.

All data can be written with  “101 ALL SAVE”
also.
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- Wr/min

"VD%
! ‘ Ly
oa -
CANCEL=STOP
e By [y 112
CANCEL
M r/min
il
,"VD%q
— me
182 5. 36%
3 10. 03%
184 22. 10A
185 43, 36A
63 A
Y
(pSO) , Ir/mn
\ 4\\'5%_,
=»DATA CHECK
qaa | /0O CHECK
s TRIP IND CK
= TRIP FACTOR
- M/ min
"vx:w
e
Lt He
oa -

-
STOP

:Eﬁ. PRG=DATA SET

- >> =L ED SEL
65 l
" M r/min
(p.80) I !
- vV O% 1
L. { He

CPEN OUTPUT
F/D=FACTOR
>> =|TEM SEL
RESET

Stopping the
tuning

Press key.

The indication changes from TUNING to
CANCEL, and the progress of the bar graph
and numerics stop.

This screen is displayed for about 2 seconds.

Returning to
the data
screen

The data screen indicated from code 182
appears. The data before the tuning are
shown.

Calling for the
data retrieval
screen

Press key after finish of the tuning.

Calling for the
operation
mode screen

Press key.

NOTE: The screen returns to the operation
mode screen with key also.

Being
impassible to
conduct tuning

if the measurement was impossible because of

break or high impedance of the output circuit,
the state changes to the alarm mode, and
“Er7 “is indicated on LED.




NOTES

82



9 Function
C 9-1 Function table )

Table 9-1 Function table

Function Factory writing
LCD Setting range Unit Incre- Without Ref.
Code Name monitor ment | with PG\ PG page

0: Keypad panel (UP key, DOWN key
01 |Speed command = |1 NSETTING |1: Other than keypad panel . — | — 1 95
(Terminal 12, multistep speed, etc.}

02 OPR  |0: Keypad panel (FWD, REY, STOP key) *1)

02 Operation command METHOD [1: External signals (FWD, REV) R ! | 100
03 jMaximum speed 03 WMAX SPEED |250 to 12000 r/min t/min| 1 1500 98
04 |Acceleration time 1 04 ACC TIMET . )

05 [Deceleration time 1 05 DEC TiME1 0010 1200.08 s |01 5.0 97
06 S-curve acc/dec 1 (S width) |06 S-CURVE 1 |0 to 50% %o 1 0

07 |Multistep speed 1 07 MULTIN-1|-12000 to 12000r/min

08 Multistep speed 2 08 MULTIN-2

09 Multistep speed 3 09 MULTI N-3

10 |Multistep speed 4 10 MULTI N-4 r/min| 1 0 96
11 |Multistep speed 5 11 MULTIN-5

12 |Multisiep speed 6/Creeping speed 1|12 MULTIB/SLOW1
13 |Multistep speed 7/Creeping speed 2|13 MULTIZSLOWZ

14 |ASR1 (P constant) |14 ASR1-P|0.1t0 999.9 — | 0.1 200100
15 (I constant) |15 ASR1-l |0.000 to 5.000 s, P-control at 0.000s | s 10.001/0.0400.200| 103
16 [Filter time-constant {Speed setting) |16 N*FILTER |5.000 to 5.000 s s |0.001 0.040
117 {Speed detection) [17 NFILTER 0.005 104
EJ?]SC:C 18 [Torque limiter (Mode select) 118 ¢ LIMIT Mi0: 4 quadrants unified

h 1: Drive, brake individual |
tions 2: Upper and lower limits (ASR command) 0 105

3: Drive, brake individual always

19 ~ (Level select) |19 7 LIMIT 5000 to 222 — 500

##0: Code 21, ##1: Ai. ##2: Di
#0#: Code 20, #14#: Ai, #2#: Di

O##: CTAD ON Torque limit 1=DIT card input
1##: CTAD ON Torque limit 2=DIT card input 106
2##: CTAD ON Torgue limit 1=DIT card input
CTAD OFF Torque limit 2=DIT card input

20 \Torque limiter (Level 1) [20 = LIMIT 1 |.250 o 250% % | 1 150
21 {Level 2) |21 7 LIMIT 4 10
. 22 M CL MODE |0: Inactive — | — 0
22 mg%g‘legggzg ad (Mode selsct) 1: Active (Self fan, general-purpose motor)
2: Active {Forced fan, dedicated motor) 108
23 (Level)23MOLLEVEL 0.0t0 999.9 A A | 01| bymotor
24 |Restart after momentary 24 RESTART M (0: Inactive (Without restart, LU trip alarm) | — | — 0 110
power failure {Mode select) 1: Active
25 |DC brake (Braking time) |25 DC BRK TIM!0.0 to 10.0 s s | 01 0.0
26 {Braking level) 26 DCBRK LVL |10 to 100% % | 1 10 101
27 |Pre-excitation (Time) |27 PRE-EXCITE 0.0t0 10.0 s s [01] 0.0 | 01
Control 30 |Function block {31-44);30M 31 |0: Function code 31 1o 44-Block closed | — | — 0 119
func- -44HM |1: Function code 31 to 44-Block opened
tions 31 |Droop (Level)|31 DROOP (0.0 t0 25.0% % | 01 0.0 103
Eggt':d) 32 |Filter time constant (ASR output) 32 ASR FILTER [0.000 to 0.200 s s |0.001] 0.000
33 |Acceleration time 2 J3ACCTIME2|0.0 t0 1200.0 s s | 0.1 5.0
34 |Deceleration time 2 34 DEC TIME2 97
35 |S-curve acc/dec 2 {S-width) |35 S-CURVE 2|0 to 50% % | 1 0
] 36 |Speed ratio setting 36 12 RATIO [0.001 to 2.000 — |0.001 1.000 96
‘ (Terminal 12 input) J

NOTE: The functions in =} are changeabile in operation. # in data setting range denotes any data.
*1) When inputting FWD and REV (ON), the data cannot change.
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Table 9-1 Function table (continued)

Function Factory writing
LCD . .. | Incre- - Ref.
Code Name monitor Setting range Unit | et | i PG Wgh%ui page
Controt | 37 |ASR2 (P constant) |37 ASR2-P 0.1 10 999.9 — 101|200 | 100
{!J”C- 38 (I constant) |3g ASR2-1 0.000 to 5.000 s s |0.001{0.040 | 0.20G] 103
ions
(ASR 39 |ASR1, 2 switching ramp 38 ASRSWITCH 0.00t0 2.55 5 s |0.01 1.00
related)y 40 Torque bias (Level 1)140 7 BIAS1|-250 to 250% % | 1 150§
41 (Level 2)|41 = BIAS2 10 1
42 |Torgue control/ (Select) ¢ r CONTRCL @O t0 10— | — | 00 107
Torque current control Torque command A 0#: Inactive
: . 14#: Active (using ATS)
Torque current #0: Inactive
command Al #1: Active (using ATCS)
43 |Magnetic flux command (Select}|43 ¢ MODE |0: Ordinary {Internal calculation) o 0
' 1: Ai {AFLUX) 108
44 Magnetic flux level under lightload |44 ¢ LEVEL 10 to 100% % | 1 25 | 100
Control] 50 |Function block {51-55)|50MM51 |0: Function code 51 to 55-Block closed | _ | __ 0 119
func- -55H M |1: Function code 51 to 55-Block opened
tions | 54 ‘ASR tuning (Mode select) 51 AsRTUNM |00 10 21 — | — ' 10 00
Efﬁfg) ASR response
0# Low 1% Medium  2#: High 104
Observer select
#0: Inactive #1: Active
/2 {Operation select) 52 ASRTUNRUN |0: Inactive, 1: Active — | — 0 —
53 [Datafor (Gain for compensation) [53 OBSERVER 110.00 to 1.00 — 0.1 0.00
54 oo o (Integration time) 5 OBSERVER2/0.005 t0 1.000 s 0001 04100 1 104
55 (Load inertia) 55 0BSERVER3|0.01 10 30.00 s *3) 0.01 *2)
80 |Function block {61-74)\60H 61 |0: Function code 61 1o 74-Block closed | — | — 0 119
-74M.}1: Function code 61 to 74-Block opened
61 |Motor overheating protection (Temp.)[61 M OH 100 to 2007 (Valid anly with NTC thermistor}| "C 1 150 109
62 |Molor overheat early warning (Temp.) (62 M PRE OH|50 to 200C {Valid only with NTC thermisior) | C 1 75
83 'Inverter overioad early waming  {Level) [63 INV PRE OL |25 to 100% % | 1 a0 114
64 |Motor overload warning {Level) 64 MPRE OL |25 to 100% % |1 90 109
65 |Zero speed detection {Level) |65 ZERONLVL|1 to 1200 r/min r/min| 1 10 100
66 |Speed detection {Level 1) |66 OPT N1 |1 to 12000 r/min  (Absolute value)|r/min| 1 1500
67 (Level 2) 67 OPT N2|.12000 to 12000 r/min  (With polarity) |¢/min| 1 1500
]{Jontrol 68 {Level 3) |68 OPT N3
unc-
tions 169 |Speed detection method ¢NDETMODE{Q0OO to 1111 |~ = 0000
(Detec #HE4 113
tion
level) *f Method of code 65
Method of code 66
Method of code 67
Method of code 68
0: Speed feedback (Estimated value}
1: Speed command
70 |Speed arrival  (Detection width} 70 N ARRIVAL 1.0 to 20.0% % | 0.1 3.0
71 Speed agreemem_ {Detection W'ldth:l 71N AGREMENT 1.0 to 20.0% % 01 30 114
72 (Off-delay timer)|72 AGR DELAY [0.000 to 1.000 s s [0.001] 0.300
73 Torque detection (Level) (73 r LEVEL |1.0to 250.0% % | 01 30.0
74 |Operation continue timer 74 RUNCCNTT|0.00 10 5.00 § s |0.01] 050 ] 0.00] 100
NOTE: The functions in [T are changeable in operation. # in data setting range denoctes any data.

*2) The data of the dedicaled motor with the same capacify of the inverter are written.

*3) When the data of code 171 are rewritten, the data of the Fuji Electric’s dedicated motor for VG5 series are written.

Further, it is possible to individually write.
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Table 9-1 Function table (continued)

Function

LCD

Code

Name

monitor

Setting range

Incre-

Factory writing

Ref.

Unit
ment

. Without
With PG PG

page

Control
fune-
tions
(Opera-
ting
mode
selec-
tion}

80

Function block (81-101)

s0MIS1
-1010

0: Function code 81 to 101-Block closed
1: Function code 81 to 101-Block opened

0

119

81

82

Auto-restart (Restart time)

{Restart interval}

81 AUTO RESET

0 to 7 times

82 RESET INT

2t020 s

111

83

Speed bias setting

83 N BIAS

-12000 to 12000 r/min

w
—h | - -2

84

Speed limiter  (Mode select)

84 N LMT METH

0: FWD/REV individual limit
CSRL OFF: FWD (Code 85}, REV (Code 86)
CSRL ON : FWD (Code 86}, REV (Code 85)
1: FWD/REV same limits
CSRL OFF: Code 85
CSRL ON : Code 86
2: Upper and lower limits
CSRL OFF: 110% limit
CSRL ON : Lower limit (Code 86)
Upper limit {Code 85)

ojolo| o

99

85

86

Speed limiter
(Level 2)

(Level 1)[B5 N LMTLVL]

86 N LMT LVL2

0.0 to 110.0%

%

100.0

87

Creeping select (Select)

87 UDJOG S

0010 11

1: Creeping 1 select 04: Code 1214#: Al (AJSS1)
2: Creeping 2 select #0: Code 13/#1: Al (AJSS2)

98

88

Rotation direction switching

86 F/R DIR SW

00: Same direction as operation command
1: Reverse direction against operation command

101

89

Speed feed back {Signal select)

88 N FEDBAC M

0: Ordinary, 1: Ai (ASFB), 2: High selector

102

90

Excessive voltage suppression

90 SUP FUNC M

Excessive voltage suppression function
0: Inactive, 1: Active

a1

Operation method ~ (Response)

91 OPR METH M

00 to 11

0#: High speed response

1#: High accuracy control

#0: Operation OFF when OFF between
FWD-CM or REV-CM

#1: Operation OFF at zero speed or less
even if ON between FWD-CM or REV-CM

102

92

Torgue command monitor ~ (Polarity select)

92 r MONT S

000 to 111

[0#4: Torque command output (BTR)
1#4: Torque command output (BTR)  + at FWD arive
40 Torque meter (BTM, keyoad panel)  + at FWD torque
#1#: Torque meter (BTMI, keypad paney  + at FWD drive
##0: Torque ammeter {BTC1, keypad panel) + at FWD torque
#41: Torque ammeter (BTC1, keypad panel) + af FWD drive

+at FWD forque |

000

116

93

Language

93 LANGUAGE

0: Japanese
1: English

119

94

LCD monitor (Brightness)

194 BRIGHTNESS

0 (dark} to 10 (bright)

95

LED monitor select

95 LED MONT §

00 to 12
Data|Ordinary indication

*

Motor speed {r/min)
Motor speed command (ASR input)
Inverter frequency {Hz) *
Torque current (%}

Torque (%)

Motor output

Cutput current {A)

Output voltage (V)

Link voltage (V)

Motor temperature ('C)
Magnetic flux {%)

Load speed conversion value
Al adjust {12}

Al adjust (A1)

Al adjust (Ai2)

Option monitor 1

Option monitor 2

Option monitor 3

Option monitor 4

At speed setting from keypad pannel.
*1: Motor spged command value
(ACC/DEC calculator input) is indicated.
*2: Load speed command value is

1

1
"
"1
*1
™
1
"1
"1
"
2

1
*1
"
"1
"1
*1
3

indicated.

00

118

85

NOTE: The functions in L} are changeable in operation. # in data seiting range denotes any data.



Table 9-1 Function table (continued)

Function LCD Incre Fagctory writing Ref
. Setting range Unit ) i .
Code Name monitor grang ment |win pG | %" | page
Control | 96 | Load speed (Coefficient 1) 96 LOAD COEF1| 1 to 9999 " — 1 1000
indica Load speed=Motor speedX—eent |
{I‘:)“n‘:s g7 |!Maication {Coefficient 2) 37 LOAD COEF2| ~08d SPeed=NOION SPEEAAT efficiert 2 1 1000 Y . .q
(Opera-§ 98 |LED monitor select 98 LED MONT § |0: Operation state, Operation guidance | — | — 0 '
ting 1T:N* N 2N,z 3N It 4N
mode ' 99 |Motor sound 99 M SOUND |0: 2.5 kHz, 1: 5 kHz, 2: 10 kHz (5 kHz} — 2
gelec— (In VG5S, the carrier is kept at 5 -
tion) kHz when the data are setat 2.) *2)
100 |Data initializing 100 DAT INIT |0: Inactive  1: Active — 0
{Codes 0 to 170 are initialized
except codes 55 and 120 to 125.}
101 {Save all data 101 ALL SAVE |0: Inactive  1: Active — | — 0 119
Inter- {110 |Function biock (111-134) 110111 |0: Function code 111 1o 134-Block clogsed | | __ 0
face -13481: Function code 111 to 134-Block opened
111 [X1-X5 function select (X1-X2) |11 X1, X2FUNC|0000 to 2020 — | — 05086
{Digits of 1000 and 100): Function of X1
(Digits of 10 and 1) : Function of X2
¥ As for correspondence, refer to
setting range of code 113
112 {X3-X4) [112 X3 X4FUNC|0000 to 2020 — 070F
{Digits of 1000 and 100): Function of X3
(Digits of 10 and 1) : Function of X4
¥ As for correspondence, refer to
setting range of code 113
113 (X5)|113 X5 FUNC |00 to 20 — | — 02
Data|Name {Abbreviation
00 |Operation command select | COPC
01 |Speed setting value select | CSRM
02 |Coast-to-stop command | CMCS
03 |Pre-excitation command | CPEX
04 [Operation signal hold CHLD
05 |Multistep speed setting CSRi1
select 1
06 |Multistep speed setting CSR2
select 2
07 |Multistep speed setting CSR4
select 4 112
08 jUP/DOWN adjuster up command CUP
09 |UP/DOWN adjuster CDWN
down command
0A |UP/DOWN adjuster CCLR
clear command
0B |Creeping speed select CJSC
0C |ACC/DEC, UP/DOWN select| CSUC
0D |Speed setting value limit| CSRL
QE |Speed/torque control select| CSTC
OF |Torgue limit CTL
10 |ACC/DEC time select CADT
11 |ACC/DEC by-pass CADB
12 |Torque bias command 1| CTBA1
13 \Torque bias command 2| CTB2
14 |Droop ON CDRP
15 |ASR Pl select CPI
16 |ASR P/PI select CPPI
17 |Ai1-ACC/DEC zerohold | CAIZ
18 {Ai2-ACC/DEC zero hold | CAl2Z
19 |Unused —
1A |Analog/digital select (Speed) | CSAD
1B |Analog/digital select {Torque}| CTAD
1C |Di card input lateh signal; CDILS
(Speed)
1D |Di card input latch signal| CDILT
Torque)
1E [T-link enable CTEN
1F |Di command tor transmission CTDI
20 |RS485 enable CREN
114 [Multistep speed command T14MLTNTIM |0.000 t0 0.100 s s 0.001 0.000 96
agreement timer

NOTE: The functions in [ are changeable in operation.
*2) The inverter for the standard applicatoin motor 75kW or more is 2.5kiHz of the frequency of the carrier. (The frequency of
the carrier is 2.5kHz as 1 or 2 as for the data.)
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Table 9-1 Function table (continued)

Function | Factory writing
LCD . .. | Incre- Ref.
; Setting range Unit i
Code Name monitor grang ment |win PG| "o | page
Inter- | 115 1¥1-Y3, RY function select 1151 Y2FUNC (0000 to 1212 — 0005 112
face (Y1-Y2) (Digits of 1000 and 100): Function of Y1
(Digits of 10 and 1) : Function of Y2
% as for correspondence, refer to data range 116
116 |(Y3-RY} - |16 Y3RYFUNC 0000 to 1212 7 — 0604
{Digits of 1000 and 100}: Function of Y3
{Digits of 10 and 1)  : Function of RY
Data| Name Anbreviation
00 |DC link voltage establishment |DVDC
01 (In operation DRUN
02 |In acceleration DACC
03 (In deceleration- DDEC
04 |Speed exist DNZS
05 |Speed arrival DSAR
06 |Speed agreement DSAG
07 |Spaed detection (Level 1; Absolute valug) DS D1
08 |Spead detection {Level 2: With polarity) |DSD2
09 |Speed datection (Level 3: With polarity) |DSD3
0A |in torgue limit DTLM
0B |Torque detection DTD
0C |Inverter overload eary warning (DOL
0D |Motor overheating early warning| DMOH
OE |Motor overioad early warning  |[DMOL
OF [Brake release signal DBRS
10 |In braking DBRK
11 |DO for transmission DTDO
12 |Transmission error DTER
117 |Ai1-Ai2 function select 117 Ai1-2FUNC |0000 to 0DODs — | — 0000 117
(Digits of 1300 and 100): Function of Ai1
{Digits of 10.and 1) : Function of Ai2
DatajName Scale [Abjraviation
00 |Input signal interrupt| —  |AOFF
01 |Speed auxiliary setting 1 |10VtNmar AAS 1
02 |Speed auxiliary setting 2 |T10¥tNnax| AAS2
03 [Torque limit (Level 1) |Z{0V+150%|ATLA
04 (Torgue limit {Level 2) | T10v4150% ATL2
05 |Torque bias HWT1505%ATBS
06 [Torque command | HIWEIN%IATS
(before limit)
07 [Torque current command | £iQVH180% ATCS
08 |Creeping speed 1 |V AJSSI
09 (Creeping speed 2 |TiitinAJSS2
OA |Magnetic flux command |Liovit100% AFLUX
0B |Speed feedback  |+iNithmax| ASFB
0C [Motor temperature |10V20TAMTMP
0D |Speed override warning | 210v4 5% ‘ASOR
118 Up/down limiter (Ai1) [118 Ai1 U-LMT|0.00 t0 60.00 s 0.01 0.01
119 (Ai2) 119 Ai2 U-LMT|0.00 to 60.00 s s [0.01 0.01
120 [Offset setting {12)|120 12 OFFSET|-300 to 300 — |1 — 96
121 {Ai1) 121 AHOFFSET [{About -1 to 1%) 117
122 {Ai2) 122 Ai2OFFSET
123 ,Gain setting (12)123 12 GAIN {0.000 10 2.000 — 10.001 — 96
124 (Ai1)124 Ai1 GAIN 17
125 (Ai2)|125 Ai2 GAIN

NOTE: The functions in [ are changeable in operation.
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Table 9-1 Function table (continued)

Function

LCD

Code

Name

monitor

Setting range

Factory writing

incre-
ment

Without

With PG PG

Ref.
page

Inter- H26

face

AO1-AO3 function selection

126 AD1-3FUNG

Data

{000 to FFF2

{Digit of 1000} AO1 function: 0 to F
(Digit of 100} AQ2 function :0to F
(Digit of 10} AO3 function
(Digit of 1) AO1 adjust

:0toF

0: AC ordinary output:
1: Output corresponding to 10V
2: Output corresponding to -10 V

Name

i Scale iAbbreviation

0

—_

mMm T Om » © OO =NOoOMbhWwN

Speed meter

{One side deilec.)
Speed meter
{Both side deflec.)
Speed setting 0
Speed setting 1
Speed setting 2
Speed setting
Speed feedback
Torque current
{Both side deflec.}
Torgue current
{One side detlec.)
Torque meter
(Both side defiec.)
Torque meter
(One side deflec.)
Tarque command output
Motor current
detection (r.m.s)
Meotor voltage
detection {r.m.s).
Motor temperature
DC link voltage

s tY |BSM1
Hnagt 0V BSM2
BSRO
BSRA
BSR2
BSR
BSFB
BTCH
BTC2
BTM1
BTM2

BTR
BMC

BMV

BMTMP
BVDC

hmantioy
Hing 0y
Hhingx/110¥
et
e T10Y
g N N

R0 Y
TR0V
OV

i
Code 17615Y

Code 17505V

200CH0Y
800 V0V

27

Bias setting

128

129

(AO1)
(AO2)
(AO3)

127 AC1 BIAS

128 A2 BIAS

129 AQ3 BIAS

-100.0 to 100.0%

% | 0.1

0.0

30
31

Gain setting

132

(AO1)
(AO2)
(AO3)

130 AO1 GAIN

131 AQ2 GAIN

132 AD3 GAIN

-10.00 to 10.00

0.01

1.00

133

Filter select

133 AO1-3FILT

000 to 222

AQ1 Filter O##: Inactive

1444 Active (Filter 10 ms)
2##: Active (Filter 100 ms)

AQ?2 Filter #04#: Inactive

#1#: Active (Filter 10 ms)
#2#: Active (Filter 100 ms)

AQ3 Filter ##0: Inactive

##1: Active (Filter 10 ms)
##2: Active {Filter 100 ms)

116

134

manufacturer

Dedicated function for

134 DD FUNC 1

119

NOTE: The functions in L] are changeable in operation. # in data sefting range denotes any data.
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Table 9-1 Function table (continued)

Function LCD ncre Factory writing Ref
. Setting range Unit . i .
Code Name monitor grang " | ment | wit pG er,“‘%“t page
Inter- | 140 ‘Function block {141-169)| 140141 |0: Function code 141to 169 closed | — | — 0 119
face -169|1: Function code 141 to 168 opened
141 |Operation command select  |141 OPR COMND |00 ta 02 — | — 00 *4)
Operation command select
- #0: Terminal block or keypad pane
#1: MICREX
#2: RS485
142 |Control input through transmission [142 LINK DI |0000 to FFFF{h) — | -
143 \Speed command through transmission 143 LINK N {8000 to 7FFF(h) — | —
144 [T-link operation at error {Mode) 144 TLINKMOD|0 1o 3 . — | — 0 *5)
0: Compulsory stop
1: Stop after continued operation
for the operation time (Code 145)
2: Stop when the error continues for longer
than the operation time {Code 145}
3: Continue the operation
145 {Operation time)145 TLINK TIM|0.01 to 20.00 s s |0.01 0.10
146 |RS485 address built-in as standard |146 485 ADRES (0 to 99 — | — 0
147 |RS485 operation at error  (Mode) |147 485 MODE [0 to 3 — | — 3 *B)
0: Compulsory stop
1: Stop after continued operation
for the operation time {Code 148)
2: Stop when the error continues for longer
through the operation time (Code 148)
3: Continue the operation
148 (Operation time})|148 485 TIMER 0.0 to 20.00 s s 0.0 0.10
149 {Detection time of 148 485BREAKI0 to 60 5 — | — 60
communication break) 0: Detection of communication break invalid
Other than 0:
Detection of communication break valid
150 {Answer interval time)|150 485 ANS |0.01 t0 1.00 s s |0.01 0.05
151 |X11-X14 function select (X11-X12) 151 X11X12FUC |0000 to 2020(h) — | — 0000 7
152 (X13-X14) 152 X13X14FUC [0000 to 2020(h) — | — 0000
153 [Y11-¥13 function select (Y11-¥12) [163 Y11Y12FUC 0000 to 1212(h) - | — 0000
154 (Y13)[154 YI3FUNC |00 to 12(h) - | — 00
155 |OPCII-VG5-DI function select (155 0P-DIFUC |00 to 11 — | — 00 *8)
Select when using for speed setting  O#: Binary
1#: BCD
Select when using for torque sefting #0: Binary
#1: BCD
156 |BCD input speed setting 156 BCD COMND|99 1o 7999 — |1 1000 9}
NOTE:

- The functions in L are changeable in operation. # in data setting range denotes any dafa.

- Code 157

to 169 are nof used.

- Code 142 and 143 can be only read, but cannot be written.
*4) As for the details of this function, refer to T-link Interface Option Instruction Manual (INR-HF50746) or Standard Built-in
RS485 Instruction Manual (INR-HF50730).
*5) As for the details of this function, refer to T-link Interface Option Instruction Manual (INR-HF50746).
*6) As for the details of this function, refer to Standard Built-in RS485 Instruction Manual (INR-HF50730).
*7) As for the details of this function, refer to Digital input/‘Output Option Instruction Manual (INR-HF50752).
*8) As for the details of this function, refer to Digital input Option (for Speed Setting) Instruction Manual (INR-HF50736) or
Digital Input Option (for Torque Setting) Instruction Manual (INR-HF50751)

*9) As for the details of this function, refer to Digital Input Option (for Speed Setting) Instruction Manual (INR-HF50736).
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Table 9-1 Function table {continued)

Function Factory writing
LCD . .. {Incre- Ref.
. Setting range Unit i
Code Name monitor grang ment | With PG Wgh%m page
Motor , 170171 |0: Function code 171to 197 closed | — | — 0 119
con- |170 [Function block (171 t0 197) -197H[1: Function code 171 to 197 opened
stants 0752 (0.75kW200V 3.7-4 :37kW400V —
152 15KW200V 554 :55kW400V
. 222 :22KW200V 754 (75KW4CCV
3.7-2 C3ITKW200V 114 tKW400V
552 :55KW200V 154 :15KW400V
752 75kW200V 185-4:185KW 400V
i1-2 1KW200V 224 (22KW400V
152 :15KW200V 304 :30KW400V
1852 (185kW200V 374 :37KW400V
222 (22KW 200V 45-4Y (45KW 400V R .
173 [Motor select TTIMSELECT Iy 5 [3pkwo00V 4545 45 KkW 400V 2)
372 :3TKW200V 554 :55KW400V
452 (45KW200V 754 THKW400V
4525 45KW200V 904 :90KW 400V
552 BSKW200V  110-4 : 110kW 400V
752 :75KW200V 1324 1132kWd400V
802 90kW200V 1604 ;160 kW 400V
200-4 : 200 kW 400V
220-4 1 220 kW 400 V
other : The cthers
0: PG unused — | 1 |1024| O 102
172 |Number of PG pulses 172PGPULSE |1} 0 3000: Number of pulses
173 INTC Thermistor select 173 THR SELCT - Lnused L A
1: Used
174 |Motor rating (Capacity) |174 MCAPACIT|0.1 to 300.0 kW *3)| kW | 0.1 *2) —
175 {Voltage) 175 RATED V 80 to 480 V *3) V 1 *2)
176 {Current) (176 RATED A[0.1 to 999.9 A (RMS) *3) A 01 *2)
177 (Base speed) |177 BAS SPEED|125 to 12000 r/min r/min| 1 1500
178 (Number of poles}!178 M POLES|2 to 12 poles — | 1 4
179 |Overload capacity 179 OVERLDAD |0 to 250% Y% 1 150 107
180 |Motor characteristics (Protection) |180 M AUTTUNP|O: Code 181 operation forbid — | - 0 —
auto-tuning 1: Code 181 operation enabled
181 {Operation) 0: Inactive — | — 0
181 M AUTTUNM 1- Active
182 |Motor characteristics  (%RI1)|182 M(%RI) {0.01 to 99.99% *3)| % |0.01 *2)
183 {%X)|183 M{%X)
184 (Exciting current) 184 RATED Im |0.01 to 300.0 A (Peak) 3y A |0.04
185 {Torque current)|185RATED It 0.01 to 655.35 A (Peak) *3) A |0.01
186 {Slip at driving)|186 SL{ORV)Hz |0.001 to 20.000 Hz *3)| Hz {0.001
187 {Slip at braking)|187 SLERK)Hz
188 {Iron loss coefficient 1}1188 RONLOS1 10.00 to 10.00% *3} % |0.01
189 {Iron loss coefficient 2)|18% [RON LOS2
190 {Iron loss coefficient 3)|190 IRCN LOS3
191 | {Magnetic saturation factor 1);191 MGT SAT1 10.0 to 100% *3) % | 0.1
192 | (Magnetic saturation factor 2)|152 MGT SAT2
193 | (Magnetic saturation factor 3)|193 MGT 5AT 3
194 | (Magnetic saturation factor 4}|194 MGT SAT 4
195 | (Magnetic saturation factor 5)|195 MGT SAT 5
196 {Secondary time-constant)|1%ROTOR TM |0.001 10 9.999 5 *3)| s |0.001
197 | (Induced voltage coefficient)|197 RCTORE 0 to 999 V *3)| V 1
200 |Data protection 200 PROTECTED |0: Data change forbid — i — 0 119
1: Data change enabled
NOTE: The functions in .3 are changeable in operation.
*2} The data of the dedicated motor with the same capacily as the inverter are written.
*3) When the data of code 171 are rewritten, the data of Fuji Electric’s dedicated motor for VG5 series. Further, it is 90

able to individually write.
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9-2 Description of functions

a) Control block diagram

To simplify the figure, the terms in these diagrams are described as follows:

— F is attached hefore number of function codes.
Example: F12 — Function code 12
— & is attached before data (written values), and [ of data value shows any data.

Example: & 11 — The digit of 10 is any value and the digit of 1 is 1.

— All of function select input/output are"described with the abbreviation shown on “Table 9 -1 Function table.
Example: CSR1 — Multistep speed 1

: Operation
. Keypad FO2 | .-----COPC i
panel &0 j Operation command
; : : selection
7 5 : - GTEN
Forward | : : : - CREN
rotation ! : : ‘ 3 i
_ D, ? : &0 3 ' ~i__ [Forward g
‘ ; : FWD &M : : : comman
= : : Fi42 N a— | :
1 Keypad : L E a2 5 : 5
. panel :  Operation command — R — AND|
! AEV &0 . through transmission : :
! EE. REV_ &1 : : :
I . . P I . .
Reverse 5 : &2 ' : !
rotation ’——j : e :
_ REV! L&1 ' &Llo +___ Reverse
‘ ° - " ) ‘ command
Fig. 9-2-1 Block diagram of operation command selection
FO1 ~ CSRM
Keypad panel
! speed setting : -
I &0 !
oS £—
' Offset setting Gain setting Control input
: through transmission | i
| F120 F123 : i i
122 =+ L B
T V\ﬁ > i o ey &1/’—_7\_'
Speed — FO7  ——
setting | ; oddi |
‘ AND | |- F36 |Multistep speedi: |
poT | CSAD . . . o Speed auxiliary Override
| Option card Ratio setting M,j/‘«i setting 1 setting
‘OPCZ exists 5D Multistep speedzé
VGS-D.IN . | /Binary Fog i—— 4 Speed command through transmission
(Option) E Function  Multistep speed3: |
selection ¢
! . F156 [iEE@::%T— | 2
' ; Multistep speed4. |
: CDILS —  BCD input Rt
: speed setting FI1l %
Multistep speed5: | |
i F12 =—.i-¢
Muttistep speed6!
: F13 }» o
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Multistep speed7-----

CSR1
CSR2
CSR4

On delay | |
timer

Multistep speed agreement timer

Fig. 9-2-2 Control block diagram of speed setting section



SXSIBDEC by-pass F84 Speed limit {Mode select)
Speed setting 0 1 Speed setting 1 F85 {Levell)
BSRO ' | BSR1 F86 (Level)
[ BsRo | . [[esmi |
command : Speed bias setting Rotating direction swich
Forward | | ) = (
command| | Scure : FB? Sooed
; ; - . Speed i &0 |Spee
o p—— - ACC/DEC imit . setting
‘ 3: i calculator function filter
X e

0 r/min J*—‘"k—l

I
pary

X
Acceleration time 1 Fo4

‘ Speed auxiliary setting | =
‘ : iiter time
: csuc constant
. BSR2
S-curve ACC/DEC 1 Foe -

Deceleration time 1 Fos
Speed setting 2 Speed setting

Acceleration time 2 F33
Deceleration time 2 F34

S-curve ACC/DEC 2 | F35 :
CcupP UP/DOWN |

CDWN adjuster
CCLR — |
CJSC | ”””””” |Forward command}
e Reverse command
Creeping selection L—J

F87

&0L] &10] &[N

F12 AJSSH AJSS2
Creeping Creeping Creeping  Creeping
speed 1 speed 1 speed 2 speed 2

Fig. 9-2-3 Block diagram of ACC/DEC calculator and UP/DOWN adjuster

Operation mode selection m -
BSFB

' Speed feedback
Number of PG putses | Signal selection
80000 &0 | Speed
G—— OPC2-VG5-PG Speed detectiont—— . — detection
@ i | (Option} c%lculation ! | JZ &1 filter o
FX&OOOO:'— ﬁ\\fbsolute -
S alue F —
* |Speed estimation s &2
| |calculation lﬁBSI\E } BSM1 ‘ 1 Filter time constant

Speed Speed

rgeter no1eter g ASFB
oth sides One side

deflection deflection Speed feedback

Fig. 9-2-4 Block diagram of speed detection section
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Drooping control ATS
Level :l Torque command

_— CDRP

: ATBS |Torgue bias
'/—l CSTC| -~
Speed regulator * j &00 . l N Y
(Pl regulator) " + b ! ~
F42
&LI0---f--—- F51 f---3- CTBA
. & Torque control 7 Torque command

ASR tuning mode  switching

monitor palarity
selection switching

-{-- CTB2  Torque command selection

0%

APSFH y | l»E\SF!2 ) Observer gain ot
(P constant Fi4 F37 P constant Fal
Torque bias (Level 1
ASR1 | Fis F38 | ASR2 Observer | F41 Torg ( )
‘ ; calculation

{1 constant}

switching ramp

{| constant) Torque bias (Level 2}

Observer integration time
| F55 Observer load inertia

Fig. 9-2-5 Block diagram of speed regulator and torque calculation (1)

Function selection

F155 - GDILT

F19 Torque limiter

- i o, e {Limit level
ODFI"IC':2 ves %?:%ry i T L selection)
{Option} &2 t | E
: &200]
! AND
Torque limiter CTAD
Level 1 80011
~1AND
_1AND &2L 0] . Torque current
Torque limiter i (Both sides deflection)
Level 2
&1
Limit value 2
imi Torque command
Limit value 1 Torque meter =~ Time constant mor?itor polarity
CTL (Both sides deflection) selection
i Torque command
Lo moniter polarity selection
; Overload &allo ASR output Igrrrqeun?
limiter [~ limit AL T filter cormmand
value
[Absolute Absolute
Torque limiter F18 Overload F179 value 3 “osol
{(Mode selection) capacity Fap
Exciting current| F184 | | BTM2 || | ATCS | Toraus current
Torque current| F185 | Torque meter| Torque current  command Torque current
(%nﬁ side ) command switching (One side deflection)
eflection

Exciting Magnetic flux level under light load

....... Magnaetic flux command
F43 (Setting selection)

AFAl | Magnetic flux command

Magnetic flux
command calculation

Fig. 9-2-6 Block diagram of torque calculation (2)
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NTCthermistor setaction

Other than described below BMTMP | Motor temperature

detection value

r———“**ii}gggjﬂrLj
Motor temperature

; . &0
30C ——/—T detection value

NTC thermistor

Motor femperature F117

Ai1 and Ai2 function selection

Fig. 9-2-7 Block diagram of motor temperature detection

AO1~AQO3 function selection

Offset;setting Gain setting F128 Filter seiection§

[ F121 ] Fraa | Bias setting Gain setting| F133
Al . )L*' * Uo/d Funclion selection AQ [ F127 \ ‘ F130 i 3
11 p _own
T .9 limiter 4Selector AL BDDD}" Selector M"’ \)k L AO1
i I Function Hov - - ——(%) AO1 :
: J ] selection Ai —ov_ | Bias setting Gain setting  Filter
Ofteateeting  Gain sett | F1s || F117 | ' | F128 || Fra g
setsetting _Gain Seting ;. qown limiter| Ai1 and Ai2 Selector s L+ x J:'L | 02
| F122 || F125 | (Ai) Function selection OV XX pO2 o

Bias setting Gain setting

A2 o+ /d —10v-_,
I : /Q\LJ é }ilrﬂne?wn Selector - AL
| A [ F12e | [ Fis2 |
! unction ; !
. selection Ai ﬂ ’/1 + \/J<+ AO3
o F119 ; 1oy - J 5(X) AO3

Up/down limiter i —1V-_
(Ai2)

X1

cOorgd

3 Selector
P FIN Function selection Di ’—\ i Y1
| [ DI v

X1,X2 functi —] . - : Selector :
X2 Semcﬁolrj,nmmn Selector chi?seiection Di Function selection DO \ F115 ‘—E electo i
uncti i
i ——1 ¥1~Y3,RY Sl ——r—eiz
X3} function selection | Selector :
g — clud :
: Selector - . ) ;
I o i P Function selection Di L vs
| X3,X4 function ~| cod ‘ Selector
X4, selection Selector; F116 ;
=3 Function selection Di YI—Y3RY 'RY
i ~Y3, —a—
X5i oo function selection | Selector
| Selector] - . .
PR3 Function selection Di
X5 function
selection

Fig. 9-2-8 Block diagram of function selection input/output selection



b) Speed setting

A WARNING

If mistaking speed setting, the motor may run
at speed exceeding withstand-overspeed of
the motor, and the equipment may be
damaged and cause difficulties by damage.
Match the data of function “03 Maximum
speed” with the specification of whole
equipment to keep a safe speed.

When summing up result of function “83
Speed bias setting” and speed auxiliary
setting 2 (Ai1, Ai2 Function select) is higher
than function “65 Zero speed detection” , the
equipment continues running of the speed of
the above-mentioned summing up result even
if the operation commands (FWD and REV) are
made OFF. Take care so as not to cause
accident.

There are foliowing methods for speed setting.

— Setting from keypad panel

— Setting from control terminal 12

— Multistep speed setting

— Seiting from UP/DOWN adjustor

— Setting through RS485

— 16 bit binary and BCD {Option OPC2-VG5-DIN
necessary)

— Setting through T-link {Option OPC2-VG5-TL
necessary)

As for RS485, 16 bit binary and BCD, and T-link, refer
to each Instruction Manual in detail.

Standard Built-in RS485 Instruction Manual INR-
HF50730

Digital Input Option (for Speed Setting) Instruction
Manual INR-HF50736

T-link Interface Option Instruction Manual INR-HF50746

These speed setting methods have selection priority
order, and may not be applicable in the some related
functions. Refer to the control block diagram or the
description.

01 Speed command

This cormmand selects speed setting method.

Data |Speed setting method

0 |Setting from keypad panel

1 Setting from other than keypad panel,e.g. conirol
terminal 12,multi-step speed setting,etc.

When CSRM of function selection Di is made ON, the
setting from keypad panel becomes valid regardless the
setting described above.

95

Setting from keypad panel
The speed can be set by or key.

Only when the setting from keypad panel is active, the
setting value can be changed.

Setting from control terminal 12

DC voltage of both polarities {0 to 10 V) can be input.
The rotation direction of 2 motor changes with the
combination of these polarities and operation commands
(FWD and REV). {Refer to the description of function
“88 Rotation direction switching™.} By input of 10 V, the
speed becomes to the max. speed set with function “03
Maximum speed” . The input level (converted to voltage
value) can be checked with I/O check screen of keypad
panel.

4 Max. speed

Speed setting

-

Tl

+
DC voltage

120 Offset setting (12)
123 Gain setting (12)

Function Setting range
Offset setting (12) -300 to 300
Gain setting (12} 0.000 to 2.000

Offset setting and gain setting can adjust the speed
setting value against DC voltage at control terminal 12.
When the DC voltage at control terminal 12 is not rated
value, or the voltage drop cannot be neglected because
of long wiring, these settings can be used for
compensation. For example, when gain are made twice,
the maximum speed is gained at 5 V.



i
o Max . speed
2 o o
ol &
8 v CenP
=8 EQFJ
@
Gain adjustable range
0 ¥5V 10V -

DC voltage of control terminal 12

Adjusting method

Select Al adjust (12) on LED monitor of keypad panel
(related function “95 LED monitor select” ). After
setting the voltage of control terminal 12 at minimum
voltage (corresponding to 0 V), adjust the data of
function “120 Offset setting (12)” so that LED monitor
indication becomes 0.0%. Next, after setting the voltage
of control terminal 12 at maximum voltage
(corresponding to £10 V), adjust the data of function
123 Gain setting (12)” so that LED monitor indication
becomes 100.0% or -100.0%.

Offset voltage adjustable range: about =180 mV

36 Speed ratio setting

Setting range: 0.001 to 2.000

A ratio of speed against setting from control terminal 12
and setting by 16 bit binary and BCD can be set. Refer
to Fig. 9-2-2.

07 Multistep speed 1
08 Multistep speed 2
09 Multistep speed 3
10 Multistep speed 4
11 Multistep speed 5
12 Multistep speed 6
13 Multistep speed 7

Setting range: -12000 to 12000 r/min

Seven kinds of setting speed can be selected by writing
the speed in each function. When using these functions,
select 05 (CSR1), 06 (CSR2) and 07 (CSR4} in function
“111 to 113 X1-X5 function select” . Then, select and
input a contact signal to each control terminal. When
signal is not input to each terminal, the setting value
from contro! terminal 12 or 16 bit binary/BCD (Option)
becomes valid.

If the setting values exceed function “03 Maximum
speed” , the setting value becomes to the maximum
speed.

Exigrnat Multistep | MutistepiMultistep’ Mutistep | Mutistep|Multistep | Multistep
setting
1 2 3 4 5 6 7
speed
CSR1 | O @ O @ Ol @ O @
CSR2 | O| O @ @ O O, @ @
csre | Ol 0T Ol O @ @/ @ @
@ Contact ON (O Contact OFF

114 Multistep speed command
agreement timer

Setting range: 0.000 to 0.100 s

If the timing of switching between control terminals (X1

to X5) selected in function “111 to 113 X1-X5 function
select” is shifted, a speed setting value out of the
specification may be selected. Therefore, the speed
setting value is switched at the time point when the same
state of CSR1, CSR2 and CSR4 is confirmed to continue
for the setting time by this function.

Operation example: Switching from multistep speed 1 to
multistep speed 2

CSR2 | I

CSR1

a < Multistep |  Multistep ., Multistep

i speed1 speed 3 | speed2
@ __ Multistep —— »ieMultistep
i speed 1 1 i speed2

140 — o

When the switchover timing between CSR1 and CSR2 is
delayed for t1 (ms) as the operation example, without
the agreement timer, the speed setting is switched from
multistep speed 1 to multistep speed 3 and to multistep
speed 2, then, a section of multistep speed 3 occurs
((1)). When the agreement timer is provided, this state is
corresponded by setting the agreement timer for t1+n

(ms), n =1 (2).
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Speed auxiliary setting (AAS1)

This becomes valid by selecting 01 {AAS1) in function
117 Ai1, Ai2 function select” . The setting speed is the
maximum speed set in function “03 Maximum speed”
by 10 V of Ai input. Refer to Fig. 9-2-2.

Speed override (ASQR)‘

This becomes valid by selecting 0D (ASOR) in function
“117 Ail, Ai2 function select” . The setting speed is
overrided to 150% of the setting speed by 10V of A
input and to 50% by -10 V.

Override speed T
1509 oo

100% .

50%
Ai inpul

—iov 0 +10v

This makes the signal before input to ACC/DEC
calculator variable. Refer to Fig. 9-2-2. The result of the
override is limited by the maximum speed.

Speed se't/ting input signal Speed setting value

o

\/t1iét2

Time

Reverse | Forward

[ t2

Forward and
stop command
“FWD”

Reverse and stop command “REV” 7

Acc/dce. operation time from 0 to maximum speed
{In the case of acc. time 1, dec. time 1 and S-curve
acc/dec 1Y
S-curve acc/dec 1 {%)
100 (%) ) el

t1=Acc. time 1X{1+2X

S-curve acc/dec 1 (%)
100 (%) ) I8l

t2=Dec. time 1X(1+2X

Two kinds of acceleration time, deceleration time and S-
curve acc/dec can be selected. These 2 kinds are
changed over by selecting 10 {ACC/DEC time select
CATD) in function “111 to 113 X1-X5 function select”
and inputting a contact signal to the selected control
terminal (X1 to X5).

ACC/DEC calculator

Acceleration time from 0 to the maximum speed,
deceleration time from the maximum speed to 0 and 2
patterns of S-curve acc/dec application range can be
selected.

04 Acceleration time 1
05 Deceleration time 1
06 S-curve acc/dec 1
33 Acceleration time 2
34 Deceleration time 2
35 S-curve acc/dec 2

Function
Acc. time and dec. time
S-curve acc/dec

Setting range
0.01t01200.0s
0 to 50%

The time from 0 r/min to the maximum speed (Code 03)
is set with the acceleration time, and the time from the
maximum speed to 0 r/min is set with the deceleration
time. S-curve acc/dec makes the speed values a curve
at starting and arriving the setting speed. Therefore, the
acceleration and deceleration movements are smooth
and less shocking. When the S-curve acc/dec is 0, the
acceleration and deceleration are linear.
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CATD ON

04 Acceleration time 1
05 Deceleration time 1
06 S-curve acc/dec 1

CATD OFF

33 Acceleration time 2
34 Deceleration time 2
35 S-curve acc/dec 2

Even if setting S-curve acc/dec, when changing over
CATD during acceleration or deceleration, S-curve may
be disabled.

The ACC/DEC calculation can be by-passed by selecting
11 {ACC/DEC by-pass CADB) in function “111 to 113
X1-X5 function select” and inputting a contact signal to
the selected control terminal (X1 to X5). (The operation
becomes the same as setting acc/dec. time at 0.00 s and
S-curve acc/dec at 0%.)

UP/DOWN adjuster

The speed setting value can be increased or decreased
by ON/OFF of a contact signal. Select 0C (ACC/DEC,
UP/DOWN select CSUC) in function “111 to 113 X1-X5
function select” and input a contact signal to the
selected control terminal {X1 to X5). ON of CSUC makes
the speed setting value from UP/DOWN adjuster valid.
When CSUC is ON, the other speed settings are
disabled.



Operation example 1: When S-curve acc/dec is set at 0%

T Max. speed - - -

Setting speed

+Creep setting

__________________________

Operation example 2: When using S-curve acc/dce, the
setting speed is increased by S width (An in below
example) after making CUP (CDWN) OFF.

N2

#An

OFF

cown: o [T RS
CotR | i b i b
Fwo [

REV : .

12 Creeping speed 1
13 Creeping speed 2
87 Creeping select

Function | Setting range

|
|

|

| L [
| !

|

|

ﬂo o) @ e @:fﬂ O@ ‘@

(D By making FWD ON, the settlng speed is accelerated
in forward rotation up to + creep setting.

2 By making FWD and CUP ON, the setting speed is
accelerated in forward rotation.

(3 By making FWD and CUP ON, the setting speed is
accelerated in forward rotation. But, upper limit is the
maximum speed.

@ By making FWD and CDWN ON, the setting speed is
decelerated in forward rotation. But, lower limit is the
creep setting.

& By making FWD OFF, the setting speed is
decelerated in forward rotation. When the motor
speed is zero or reverse, the operation is made OFF.

& By making REV ON, the setting speed is accelerated
in reverse rotation up to -creep setting.

7 By making REV and CUP ON, the setting speed is
accelerated in reverse rotation.

By making REV and CCLR ON, the setting speed
becomes tc the -creep setting.

(@ By making REV and CUP ON, the setting speed is
accelerated in reverse rotation.

10 By making REV OFF, the setting speed is accelerated
in reverse rotation up to the zero command. When
motor speed becomes to zero or forward, the
operation is made OFF.

The setting speed is changed by CUP, CDWN and
CCLR of function selection Di.

When CCLR and CUP, or CCLR and CDWN are
made ON in the same time, CCLR has priority. When
CUP and CDWN are made ON in the same time, both
of CUP and CDWN are treated as invalid (OFF).

The up and down speeds of the setting speed accord
with the selected acc. and dec. times, and S-curve
acc/dec.

Creeping speed 1 and |-12000 to 12000 r/min
Creeping speed 2

Creeping sslect

00 to 11

When the UP/DOWN adjuster is valid, the code 12 and
13 become creeping speed setting value.

NOTE : If the setting value exceeds the maximum
speed, the value is regarded as the maximum speed.

The creeping speeds are selected by parameters of
code 12 and 13, and by analog input of function
selection selected in Ai1 and Ai2 function select (code
117).

Code 87 | Selecting creeping speed setting

0# Creeping speed 1 code 12

1# Creeping speed 1 function selection analog input AJSS1
#0 Creeping speed 2 code 13

# Creeping speed 2 function selection analog input AJSS2

Creeping speed 1 (2nd digit setting of code 87) and
creeping speed 2 (1st digit setting of code 87) are
changed over by function select Di CJSC.

CJSC OFF: Creeping speed 1 is valid.
CJSC ON : Creeping speed 2 is valid.

03 Maximum speed

Setting range: 250 to 12000r/min
If this value exceeds maximum speed described on the

nameplate of the motor, the motor may be broken. Match
this with the motor.
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83 Speed bias setting

Setting range: -12000 to 12000 r/min

This value is added to the speed setting value outputted
from ACC/DEC calculator (refer to Fig. 9-2-3).

/A CAUTION

When the added result of this and speed
auxiliary setting 2 (selected in Ail, Ai2 function
selection) exceeds the data of function “65
Zero speed detection (Level)” , the operation
continues at the speed of the above-mentioned
added result even if the operation command
(FWD or REV) is made OFF.

Speed auxiliary setting 2 (AAS2)

This becomes active when selecting 02 of function “117
Ail, Ai2 function select” . When inputting 10 V, the
speed setting is the setting value of function “03
Maximum speed” . Refer to Fig. 9-2-3.

/N CAUTION

When the added result of this and the setting
value of function “83 Speed bias setting ”
exceeds the data of function “65 Zero speed
detection (Level)” , the operation continues at
the speed of the above-mentioned added
result even if the operation command (FWD or
REV) is made OFF.

84 Speed limiter (Mode select)
85 Speed limiter (Level 1)
86 Speed limiter {Level 2)

Function Setting range

Speed limiter (Mode select) |0to 2

Speed limiter (Level 1) and |0.0to 110.0%

{Level 2)

These specify upper and lower limits to the speed setting
value. Six patterns of limit mode are selected by function
“84 Speed limiter (Mode select)” and function selection
Di.
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CSRL OFF CSRL ON
Out put Out put
E| Limitlevel 1 - Limit level 2 |-,
E
O
s Inpu_t_ Inpul
2 " T
5 >
5 g f-
o Ff —F---- —Limit level 2/ ——_____ —Limit level 1
©
SE
Output 4 Out put 4
-‘E Limit level 1 |----- Limit level 2 |-,
2
§ Inpu; Inpu_t_
Iz 0 0
L
% g 777777 —Limitlevel 1| /. ___. —Limit level 2
O
When FWD is ON
Out put § Out put
&2
E
B
E3
o
a9 When REV is ON
b
v D 0 Input
B 8 Thesettingsofcode85 | - -
S D . ) —Limit ——
and 86 become invalid. |ei|2/
****** —Limit level 1
Y Out put

FWD/DEYV individual limit can be used as a function of
reversing prevention when the data are as follows:

Example: Limit level 1=100% and Limit level 2=0%
FWD ON and CSRL ON: Reverse rotation prevention in
forward rotation.

REV ON and CSRL ON: Forward rotation prevention in
reverse rotation.

NOTE: When using upper and lower limits (code 84=2)
and CSRL is ON, take care that the speed setfing value
is fixed at limit level 2 if limit level 2 (lower limit) = limit
level 1 (upper limit).



c ) Operation command

There are following methods for input of operation and

stop commands.

— Inputting from control terminals FWD and REV

— Inputting from FWD/RUN and REV/RUN keys on
keypad panel

— inputting through RS485

— Inputting through T-link

As for input through RS485 and T-link, refer to each
Instruction Manual. .

Standard built-in RS485 Instruction Manual INR-
HF50730

T-link Interface Option Instruction Manual INR-HF50746

Motor speed 5

02 Operation command

This function selects input method of operation
command.

Data |Input method of operation command

0 Input from keypad panel

1 Input frem other than keypad panel, e.g. control
terminals, RS485 and T-link

When COPC of function selection Di is made ON, the
input from keypad panel becomes valid regardiess the
data described above.

Operation from keypad panel

The motor runs in forward rotation by pressing( &l Jkey.
The motor runs in reverse rotation by pressing( R )key.
The motor in running stops by pressing ( STOP) key.

Operation from Control terminals

ON/OFF of control terminals FWD or REV is run and
stop command.

Further, the rotation direction can be changed over by
signal changeover of control terminals. When FWD and
REV are made ON in the same time, both signals are
treated as OFF.

65 Zero speed detection (Level)

Setting range: 1 to 1200 r/min

While the motor is decelerating to stop by OFF of
running command, the command is made OFF when the
motor speed decelerates up to zero speed detection
level.

Zero speed
level

—J in operation —-l in opération-

The zero speed can be also detected by the speed
setting value according to function “69 Speed detection

. mode”.

When the added result of functions “83 Speed bias
setting” and speed auxiliary setting 2 (AAS2) exceeds
the zero speed detection Level, the operation continues
at the speed of added result even if the operation
command is made OFF.

If the data exceeds the maximum speed {code 03}, the
detection level becomes to the maximum speed.

The zero speed detection signal can be outputted from a
contral terminal by setting DNZS {Speed exist) of
function selection DO.

DNZS ON

A Absolute value of speed feedback
value or speed setting value
—_— -

<——-— Hysteresis width
=0.5% of the maximum speed

o

1 i

Setting level’

74 Operation continue timer

Setting range: 0.00 to 5.00 s

Time, for which the motor continues operation after
motor speed arrived zero speed detection level during
the motor is decelerating to stop, is specified. While this
operation, the speed setting value becomes to 0 r/min.

This function is invalid for sensorless control.

FWD I

Operation continue timer
' .

Motor speed * !
Zero speed level

In operation |

When running command is made ON during operation of
the operation continue timer, the inverter returns to
running again.
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25 DC brake (Braking time)
- 26 DC brake (Braking level)

Pre-excitation command (CPEX)

Function
DC brake (Braking time)
DC brake (Braking level)

Setting range
0.0t010.0s
10 to 100%

When a running motor is supplied to with a DC voltage
(making output frequency 0), the motor generate braking
torque to decelerate to stop. This is called DC brake.
During deceleration of a motor, after arriving zero speed
level, a DC brake operates for a setting time, If the motor
does not stop within the setting time, the motor coasts to
stop.

Motor speed 4 DC braking time

4
Zerospeedlevel 7007 ‘

Time

Y

WD ]

Select “03 Pre-excitation command (CPEX)” in
function “111 to 113 X1-X5 function select” , and input
a contact signal to the selected control terminal (X1 to
X5). When CPEX is made ON, the motor enters into pre-
excitation state.

When operation command (FWD or REV) is made ON,
the motor returns from pre-excitation state to ordinary
state.

cPEx |
FWD : I
Motor speed I

Pre-excitation -

88 Rotation direction switching

27 Pre-excitation

When the data of this function are made 1, the rotation
direction of a motor can be reversed. The rotation
direction of the motor is defined by this function, the
polarity of the speed setting value and the state of
operation command.

Speed Operation Rotation
Code 88 setting command direction
FWD ON FWD
+Data
0 REV ON REV
Dat FWD ON REV
A REV ON FWD
FWD ON REV
+Data
’ REV ON FWD
FWD ON FWD
-Data
REV ON REV

Setting range: 0.0t0 10.0 s

When operation command (FWD or REV) is made ON,
the motor automatically enter into pre-excitation state for
the setting time.

FWD |

Motor speed __/—'

Pre-excitation "

Data of code 27

Pre-excitation function

Coast-to-stop command (CMCS)

This function to supply an exciting current to a motor for
enhancing torque response at motor starting.

/% CAUTION

The automatic speed regulator (ASR) does not
function during pre-excitation. Therefore, the
motor may run by external load disturbance,
etc. When using the pre-excitation, use a
mechanical brake together with electrical
brake.
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Select “02 Coast-to-stop command (CMCS)” in
function “111 to 113 X1-X5 function select” , and input
a contact signal to the selected control terminal (X1 to
X5). When CMCS is made ON, the inverter operation is
made OFF and the motor coasts to stop.




—_— o

d) Speed detection

Operation signal hold (CHLD)

Select “04 Operation signal hold (CHLD)” in function
“111 to 113 X1-X5 function select” , and input a contact
signal to the selected control terminal (X1 to X5). While
CHLD is made ON, the operation command {(FWD and
REV) is held, and change of operation command is not
accepted after this. When CHLD is made OFF, the
inverter returns to the ordinary operation. By connecting
circuit as shown in below figure, the operation command
can be continuousiy inputted with automatic reset type
switches.

CHLD| \L oN || ON
- '
Forward. ON

FWD! |l'|

O
Reverse ' :
FEV, | |
o=
CM A i
H‘)‘ Forward Time
Motor speed

The coast-to-stop signal is valid even during operation
signal holding.

||ON=_

ON This command
n - 'is not inputted

ON

91 Operation method (1st digit)
Operation OFF by zero speed
setting

This method can be selected by setting the 1st digit of
code 91 at 1,

When the input speed setting value of ACC/DEC
calculator becomes equal to or less than function “65
Zero speed detection (Level)” , operation is made OFF
even if operation command (FWD or REY) is ON. This
function becomes invalid when using UP/DOWN
adjuster.

When using “74 Operation continue timer” or “25
and 26 DC brake” , these functions operate respectively
after the input speed setting value of ACC/DEC
calculator becomes equal to or less than function “65
Zero speed detection (Level)”

89 Speed feedback
(Signal select)

This selects speed feedback signals

Data |Speed feedback
0 Speed detection value from PG of motor or speed
estimated value
1 Function selection analog input (AFSB)
High selection of speed detection value from PG of
2 motor or speed estimated value, and function

selection analog input (AFSB)

172 Number of PG pulses

Setting range: 0 to 3000 P/R

Match this with the number of motor PG pulses.
Further, the control system changes by this data.

Data=0: PG-sensorless type vector control
Data+0: PG sensor type vector control

Speed feedback (AFSB)

This is used for input of speed detection with external
PG.

When using this function, it is recommended to use this
in combination with controi option (Built-in option card:
OPCII-VG3-FV or Separate type option unit MCA-Ii-
VG3-FV).

Example for use

M Q
@ External PG
Option |

-

VGB-Ai

91 Operation method (2nd digit)
Response

This selects the calculation periods of speed detection
from motor PG.

Data=0: Constant period of 1 ms
Data=1: Constant period of 4 ms
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e) ASR (Automatic Speed Regulator)

/% CAUTION

If the adequate data of functions related to
ASR are not written, for example making
suddenly the gain high, the motor causes
hunting, and then the motor and equipment
may be damaged and cause difficulties by the
damage. -

Do not suddenly make the data of functions
“15 ASR1 (I constant)” and “38 ASR2 (I
constant)” large. Further, do not suddenly
make the data of functions “14 ASR1 (P
constant)” and “37 ASR2 (P constant)”
small.

There are following functions related io ASR:

— Writing P constant and | constant (ASR of 2 stages)
— Selection of P control and PI control

— ASR input filter (speed setting and speed detection)
— ASR output filter

— Droop control

14 ASR1 (P constant)
15 ASR1 (I constant)
37 ASR2 (P constant)
38 ASR2 (I constant)

Function Setting range
P constant  |0.1 to 999.9 times
| constant 0.000 to 5.000 s

*

Speed deviation AN — ASR — Torque command =

The transfer function of ASR system is shown as
following equation:

1
STi

here Kp : P constant
Ti :1constant

T =Kp(l+ X AN

Definition of 1.0 times of P constant:
The gain is 1.0 so as to make 7 *=100% (rated torque)
when speed deviation AN=100% (the max. speed).
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ASR P! select (CPI)

Changeover of ASR 1 and ASR 2 is conducted by
selecting “15 ASR Pl select (CPI)” in function *111
to 113 X1-X5 function select” and making the selected
control terminal (X1 to X5) ON/OFF.

CPl: OFF ASR 1 (code 14 and 15) is active.
CPl: ON ASR 2 {code 37 and 38) is aclive.

39 ASR1,2 switching ramp

Setting range: 0.00t0 2.55 ¢
This function softens the changeover shock between
functions “14 ASR1-P” and “37 ASR2-P” .

ASR2 P constant -----------— ‘
(Code 37} ‘

ASR1 P constant

Cpde 39 Code 39!

(Code 14) pe > poe
CP1
ASR P/PI select (CPPI)

Select “16 ASR P/Pl select (CPPI)” in function “111
to 113 X1-X5 function select” , and make the selected
control terminal (X1 to X5) ON/OFF.

CPPI: OFF ASR P! control
CPPI: ON ASR P control

When the data of | constant is 0.000 s, the ASR system
becomes P control.

16 Filter time-constant
(Speed setting)

Setting range: 0.000t0 5.000 s

A time constant of first-order time lag filter for speed
setting value is set with this function. This is used when
the response to speed command is made lag or the
voltage of analog speed setting is unstable.



17 Filter time-constant
(Speed detection)

Setting range: 0.000 to 5.000 s

A time constant of first-order time lag filter for speed
detection value is set with this function. This is so used
as when ripple of the speed detection signal is large. If
the time constant is too large, the control may become
unstable. In this case, decrease ASR P gain (code 14
and 37).

32 Filter time-constant
(ASR output)

Setting range: 0.000 to 0.200 s

A time constant of first-order time lag filter for ASR
output is set with this function. Use this function when a
mechanical resonance etc. occur.

31 Droop control (Level)

f) Observer

This function enhances the speed control response
against external load disturbance by estimating load
torgue with mechanical model. '

51 ASR tuning (Mode select)
Observer selection

When the data is made 1, the observer becomes active.

53 Data for state observer
(Gain for compensation)

Setting range: 0.00 to 1.00

This is a gain to add an estimated value of load torque
found with the observer function to ASR output.

54 Data for state observer
(Integration time)

Setting range: 0.0 to 25.0%

Control system to give torque command a drooping
characteristic of speed is called droop control. This is
applied to balance the loads of two or more motors or to
use a motor as a helper to a main motor.

The droop control is active by selecting “14 Droop ON
(CDRP)” infunction “111 to 113 X1-X5 function
select” , and making the selected control terminal (X1 to
X5) ON.

CRDP: CFF  Droop control inactive

CRDP: ON Droop control active

The drooping value at 100% of torque command is set
with code 31.

Motor speed
4

100%
(Max. speed)

Drooping value

» Load

100%

Setting range: 0.005 10 1.000 s

This data defines the response of the observer function.
The smaller the data is, the higher the response
becomes. Take care that the control may become
unstable by making the data too small.

55 Data for state observer
(Load inertia)

Setting range: 0.01t0 30.00 s

The coasting time for accelerating to the base speed
with rated torque is written with this function. As a
standard written value, the acceleration time of only the
dedicated motor for VG5 of the same capacity as that of
the inverter has been written.
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g) Torgue control and its related function

/% CAUTION

If the data of functions related to torque
control are made large by mistake, the motor
output an excessive force over necessity, and
then, the motor and equipment may be
damaged and cause difficulties by the damage.
Set the data of function “179 Overload
capacity” at the specification of whole
equipment to keep safe torque output.

In torque control, there are 3 methods, torque limit,
torque bias and torque direct input.

H Torque limit has following methods:
— Parameter
— Function selection analog input (Ait, Ai 2)
— 16 bit binary and BCD
{OPC2-VG5-DIT Option necessary)

As for the details of setting from 16 bit binary and BCD,
refer to Digital Input Option (for Torque Setting)
Instruction Manual INR-HF50751.

H Torque bias has 2 methods as follows:
— Parameter
— Function selection analog input (Ai1, Ai 2)

To perform these torque controls, change of the data of

two or more functions is necessary. Refer to the control
block diagram and the descriptions.
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18 Torque control (Mode select)

Setting range: 0 to 3

There are following 4 modes for torque limit:

— Limit by unified value (4 quadrants unified)

— Limit individual for-driving and braking (drive/brake
individual)

— Upper and lower limits to ASR command
{Upper/lower limit}

— Always limit individual for driving and braking
(drive/brake individual always)

To effectively limit torque, select OF (Torque limit CTL) in
function “111 to 113 X1-X5 function select” , and input
a control signal to the selected control terminal (X1 to
X5). {There is a limit method in which the limit becomes
valid without input to CTL.)

Code 18 sets only limit mode, while the limit values are
selected with code 19.

0 : Limit of torque current command value with

the same limit value
T Torgue

---- Qverload capacity

gj -Limit value 1

—= Speed

i

I

O N BASE

| ?—-Limit value 1

¢ ---- Qverload capacity

N esse . Base speed CTL : Limit value 1 at ON

1 :© Individual limits for driving and braking (Drive/
brake individual)
T Torque

‘ ---- Overload capacity

\ -Limit value 1

I o -Limit value 2
Braking| Driving

- 0 N gase = Speed

Driving —
ffffffffff Limit value 2

Brakin
——————— i/— Limit value 1

---- Qverload capacity

\

!

N sase © Base speed CTL : Limit values 1 and 2
at ON

Both of limit value 1 and 2 are absolute values.




2 . Upper and lower limits to ASR command value

4 Torque
\._ ...... Overload capacity
/ - - Limit value 1
_-/ \_‘__ {
- 0 N sase > Speed
Limit value 2
\ [ Overload capacity

N sss= © Base speed Y CTL : Limit values 1 and 2

at ON

Limit value 1 is upper limit and limit value 2 is lower
limit, and the torque is limited within a range

of d

Limit values 1 and 2 should be with a sign. By
ordinary. the limit value 1 is + {plus} and the limit
value 2 is —(minus).

When limit value 1 < limit value 2, the limit value 1
has priority.

Since # is a limit by the overload capacity and not
by torque limit, DTLM (described aiterward) is
made OFF.

3 : Individual limits always for driving and braking

_/

4 Torque

-Overload capacity

K-Limit value 1

_______________ Limit value 2
——" Braking | Driving
- N » Speed
Driving 0 e

ﬁ——- -B-'ak"i/—--'-umit value 1

]

N eese | Base speed
Both of limil value 1 and 2 are absolute values.

The limits by the limit value 1 and 2 are active
regardless ON/OF of CTL.

H Function selection DO in torque limit: DTLM
This is made ON when the torque command value is
limited by the torque limit values 1 or 2.

19 Torque limit (Level select)
20 Torque limit (Level 1)
21 Torque limit (Level 2)

Function Setting range
Level select 000 to 222
Level -250 to 250%

As for elements for using limit values 1 and 2, there are

~ 3 kinds of the elements as follows:

(D Functions
(Code 20 is for limit value 1 and code 21 is for limit
value 2.}

(2> Analog inputs (Ai1 and Ai2)
{ATL 1 corresponds to limit vatue 1 and ATL 2
corresponds to limit value 2.)

(3 16 bit binary and BCD (OPC2-VGS5-DIT Option
necessary)
(Since only one value can be inputted, this value
corresponds to one of either limit value 1 or 2.)

The elements of () to 3 described above are allocated
by following methods:

B Selection for limit value 1
(D Input limit value 1 with code 20.
Code 19=#0#
Function selection Di Analog/digital select (Torque)
CATD: OFF
{Factory writing is at OFF.)

@ input limit value 1 with analog
Code 19=#1#
Select 03 ATL1 in function “117 Ai1,Ai2 function
select”
Torgue limit (Level 1): ATL1 10 V/£150%

NOTE : Except Code 18=2, if analog input < 0, the
limit value 1 is limited at O%.

(3 16 bit binary and BCD {OPC2-VG5-DIT Option
necessary)
As for details of setting and writing, refer to Digital
Input Option (for Torque setting) Instruction Manual
INR-HF50752.

M Selection for limit value 2
D Input limit value 2 with code 21.
Code 19=##0
Function selection Di Analog/digital select (Torque)
CATD: OFF
(Factory writing is at OFF.)
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@ Input limit value 2 with analog
Code 19=##1
Select 04 ATLZ2 in function “117 Ai1,Ai2 function
select”
Torque limit {Level 2): ATL2 =10 V/£150%

NOTE : Except Code 18=2, if analog input < 0, the
limit value 2 is limited at O%. .

(3 16 bit binary and BCD (OPC2-VG5-DIT Option
necessary) -
As for details of setting and writing, refer to Digital
Input Option (for Torque setting) Instruction Manual
INR-HF50752.

40 Torque bias (Level 1)
41 Torque bias (Level 2)

Setting range: -250 to 250%

These are used for compensation of load mechanical
loss, etc.

Two kinds of code 40 and 41 are selected by
combination of torque bias command 1 and 2: GTB 1
and CTB 2 in function selection Di.

The position in which the torque bias is added is the pre-
stage of torque limit {refer to Fig. 8-2-5)

B Torque command by analog input (ATS)

— Select 06 in function “117 Ai1,Ai2 function select™ .
Torque command (before limit): ATS +10Vv/£150%
In addition to the above condition, write one of below
D or@.

— (D Code 42=10

— @ Allocate OE Speed/torgue control select CSTC in
*“111 to 113 X1-X5 function select”, and input a
contact signal (CSTC: ON).

NOTE : The torque command (ATS) is limited by the
torque limit value, since the torque command is
positioned before the torque limit (refer to Figs. 9-2-5
and 9-2-6).

H Torque current command by analog input (ATCS})
— Select 06 in function “117 Ai1,Ai2 function select”.
Torque current command: ATCS +10V/£150%

— Code 42=01

NOTE : The torque current command (ATCS) is limited
by function “179 overload capacity” (refer to Fig. 9-2-
6).

179 Overload capacity

Torque bias Code 40 Code 41

invalid Level 1 Level 2
CTB1 O ® ® o
CTB2 O O ® o

® : Contact ON QO : Contact OFF

M Torque bias by analog input (ATBS)

Select 05 in function “117 Ai1,Ai2 function select” .
Torque bias: ATBS +10V/*=150%

42 Torque control/
Torque current control select

Setting range: 00 to 11

With this function, torque command value and torgue
current command value by analog input are selected.
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Setting range: 0 to 250%

With this function, the torque command is limited (refer
to Fig. 9-2-6).

This data should be matched to the specifications of
whole system to keep safe torque output.

When the overload capacity defined by maximum
permissible current of the inverter is smaller than the
data of code 179, the torgue is limited with the inverter
overload capacity.

8 Overload capacity defined by the maximum
permissible current of the inverter

Il =i /2
Iri00 /W 2

Overload

capacity = X100%

here,

hax : The maximum permissible current of the
inverter

lwoo: Rated exciting current (peak) (Code 184)

lro: Rated torque current {peak) {code 185)



h) Magnetic flux

i } Motor protection function

43 Magnetic flux command
(Select)

With this function, input method of magnetic command
value is changed over between internal calculation and
analog input. i

In sensoriess control, do not conduct the analog input of
magnetic flux.(The control becomes unstable.)

Data [Magnetic flux command
0 Ordinary {Internal calculation)
1 Analog input (AFLUX)

Hl Magnetic flux command by analog input
Select OA of function “117 Ai1,Ai2 function select”.

Magnetic flux command: AFLUX ;10 V/+100%

100% means “Magnetic flux for output of 100% rated
torque” .

(1f analog input < 0V, the magnetic flux is limited at 0%.)

44 Magnetic flux level
under light load

Setting range: 10 to 100%

When the data is made smaller, electromagnetic noise at
light load can be suppressed.

The magnetic flux command value becomes smaller
corresponding to the torque current command as shown
in below figure, and, as the result, the electromagnetic
noise becomes smaller.

Magnetic flux
command

»=Torque current
command

NOTE: /n the case of sensorless control, this function is
invalid.

22 Motor electronic thermal
overload (Mode select)

23 Motor electronic thermal
overload (Level)

With these funictions, operation of electronic thermal
overload relay and kind of motor are selected, and
operation level is written. Match the kind of motor the
used driving motor.

When using dedicated motor for VG5, this relay is

- permissible to be inactive (unused) since a motor

protection function by NTC thermistor is active.

The general-purpose motor in the market can be almost

protected with this electronic thermal overload relay.

However, check the characteristics of the motor since it

may be not protected in the following cases:

— Multi-pole motor and non-standard motor

— Motor for special operation such as high-frequent
acc/dec operation and intermittent operation

B Mode selection

Data |Operation

0 Inactive (unused)

1 Motor with self-cocling fan and general-purpose
motor

5 Motor with forced-cooling fan and Fuji inverter
|motor

Il Operation level

Setting range: 0.1 10 999.9 A

When exceeding the operation level, the inverter stops
according to the current-operation time characteristics.

l Example of written data

Inverter:FRN30VG5S-2A (Rated output current 116 A)
Motor: Fuji’s standard 3-phase motor MLA6187

(30 kW. 4 poles)

Power supply: 220 V/60 Hz

When connecting the motor MLAG187 to the power
supply of 220 V, 60 Hz, rated current is 97 A. In general,
the rated current of motor = operation level is selected.
Then, the data are written as follows:

“22 (Select)” : 1, and “23 {Level)” :97.0 A
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H Current-operation time characteristics (Mode select
data: 1)
1000

Output frequency
0Hz

1 R S P SN PR
405060 70 100 150 200
— Qutput current
{100% : data of "23 (Leveh" [%]

l Current-operation time characteristics (Mode select
data: 2)

1000

500

[]
Q
o

100 ¢

Operation time

[41]
o

[min] % [

1 . H R
405060 70 100 150 200

— Qutput current
{100% : data of "23 (Level)" [%]

64 Motor overload early warning

Setting range: 25 to 100%

With this function, a level of overioad early waming
signal before activation of motor overload protection is
defined. 100% of the data shows the current value
written in function “23 Motor electronic thermal
overload {Level}” . The operaticn characteristics
corresponds to the data of “ 22 Motor electronic
thermal overload (Mode select}” .
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The early warning signal can be outputted by DMOL of
function selection DO.

This signal can be outputted also when not using the
electronic thermal overload relay. The operation
characteristics in this case are that of code 22=2.

173 NTC thermistor select

0: NTC thermistor unused
1: NTC thermistor used or motor temperature input from
function selection Ai

61 Motor overheating protection

Setting data: 100 to 200C

An alarm (OH4) activates when detected temperature of
motor exceeds the written data. Write the protection level
according to the motor kind. When using the dedicated
motor for VG5, write 150°C.

This function is valid when using NTC thermistor or
inputting the motor temperature from function selection
Ai.

62 Motor overheating early
warning

Setting data: 50 to 200 C

Motor overheating early warning activates when
detected temperature of motor exceeds the written data.

The early warning signal is outputted by DMOH of
function selection DO.
However, this is valid only when using NTC thermistor.

<Operation of DMOH:=

ON

OFF

0 -« Hysteresis width=5C

Setting level



j) Restart function after momentary power failure

A\ WARNING

When having selected restart-active after
momentary voltage failure, the inverter
automatically starts at power recovery, and the
motor automatically starts running. Take care
not to cause accident. '

24 Restart after momentary
power failure (Mode select)

With this function, activation or not of restart after
momentary power failure is selected.

Data At power failure

Alarm LU activate
Output stop

At power recovery

0 Without restart

Alarm LU doces not

activate. With restart

Remark: Activation of LU denotes undervoltage of
inverter protection function, and output stop denotes
inverter output stop.

H Operation without restart

Power failure  Power recovery

Y %

1\

DC link voltage o !

a : Time
\ Speed command value
! A Motor speed
Speed . | --. y Coast-to-stop
command
Prote:ction* : i ;
funetion |1 | Activation

B Operation with restart

Power failure  Power recovery
V v

Undervoltage

-4

DC link voltage o

S[:')eled command v.‘alue

. Motor speed
Speed R 4
command ;

ProtectionT

function

In the case of soft start/stop operation
At power failure :

Inverter output stops at undervoltage level of DC link
voltage, and the motor coasts to stop.
At power recovery:
When the DC link voltage is established, acceleration is
calculated from the motor speed at the time point, and
the speed command value is recovered with the
acceleration to the speed before power failure.

M Operation with restart
In the case of UP/DOWN adjuster operation
At power failure :
Inverter output stops at undervoltage level of DC link

 voltage, and the motor coasts to stop.

At power recovery:

When the DC link voltage is established, acceleration is
calculated from the motor speed at the time point, and
the speed command value is recovered with the
acceleration to the speed set by UP/DOWN adjuster
before power failure.

During recovering to the speed before power failure, the
commands of CUP, CDWN and CCLR are invalid.
When making the operation command (FWD and REV)
OFF during power failure, the motor decelerates to stop
by deceleration command of the inverter after power
recovery.

Power failure  Power recovery

hv V

DC link voltage

Vor ]

t . -

Time

i Sp;e'ed command value
UP/DOWN Ty Moator speed
adjuster i oN '/
Speed N BN A
command -
Protection 1
function | !

B Operation commands at restart

— Command from keypad panel
Restart is enable if not inputting OFf during power
failure.

— Command from control terminals
Restart is enable if making the switch ON at power
recovery.

When using operation signal hold function for automatic
reset type switches, restart is enable if not inputting stop
command (CHLD of function selection Di OFF) during
power failure.

NOTE : In the case of the operation commands from
keypad panel or control terminals with automatic reset
tvpe swilches, when losing control power source within
the inverter because of long time power failure, input of
operation command is necessary to start the inverter
after power recovery.
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k) Restart function

/A CAUTION

If the cause of alarm has not been removed,
the inverter cannot operate even if trying to
restart. When repeating the restart in this
state, the damage of the equipment will is
expanded. The data of function “81 Auto-
restart (Restart times) should be as small as
possible.

With this function, when an alarm is detected, the
protection of the inverter is automatically released, and
the inverter is started. The times of this automatic
release and the interval from activation of protection to
the release are written into the functions.

M Alarms to which the restart function is valid
Overvoltage (OU), Underveltage (LU), inverter
overheating (OH1), printed circuit board overheating
(OH3), inverter overload (OLU) and motor overload

81 Auto-restart (Restart times)
82 Auto-restart (Interval)

Function Setting range
Restart times 0to 7 times
Restart interval 2t020s

If not using restart function, make the restart time 0. If
setting the restart times 1 to 7, the restart operation
starts when the alarms described above are activated.

At detection alarm, after setting time in function “82
Auto-restart (interval)” , the protection is released and

the inverter is started. If the cause of the alarm has been

removed in this time, the inverter continues to operate
without transferring to alarm mode. If the cause is

remained, the protection activates again. If the cause of

the alarm has not been removed by repeating this

operation, the mode transfers to alarm mode at the time
point of exceeding the data of function “81 Auto-restart

(Restart times)” . When the cause of the alarm is
removed within the set repeat times, alarm indication
and alarm output signal (any atarm) are not outputted

and alarm history etc. are not rewritten. When transfering

to alarm mode, these indication and rewriting are
performed.
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B At successful restart

Occurrence  Extinction

v v |
Cause of alarm Time
Automatic alarm® ! Interval T 0.1s
reset ‘ _—__._n
Lo |
Protection I Activation I _
M At failed restart Alarm reset
Y
TOccurrence Extinction
Y Voo
Cause of alarm | | L
L . ETime
. i Interval l—
Automatic : \ i Restart finish
alarrn reset . |"| ﬂ 777777777 ﬂ ;
. 1st  2nd  Setting times , -
Protection] | Activation |
! -
] ¥
Alarm signal .
Activation



I} Function selection data setting

111 X1-X5 function select (X1,X2)
112 X1-X5 function select (X3,X4)

113 X1-X5 function select (X5)

Data |Function name . Ggﬁfﬂ Elesggz
00 Operation command select COCP 100
01 Speed setting value select CSEM |95
(0724 Coast-to-stop command CMCS 101
03 Pre-excitation command CPEX

04 Operation signal hold CHLD 102
05 Multistep speed setting select 1 |CSR1 96
08 Multistep speed setting select 2 |CSR2

07 Multistep speed setting select 4 |CSR4

08 UP/DOWN adjuster up command |CUP 98
09 UP/DOWN adjuster down command | COWN

0A UP/DOWN adjuster clear command |CCLR

0B Creeping speed select CJscC

0C jAGC/DEC, UP/DOWN select |CSUC

0D  |Speed setting value limit CSRHL 99
0E Speed/torgque control select CSTC 107
OF Torgue limit CTL 105
10 ACC/DEC time select CADT 97
11 ACC/DEC by-pass CADB

12 Torque bias command 1 CTB1 107
13 Torque bias command 2 cTB2

14 Droop ON CDRP |104
15 ASR Pl select CPI 103
16 ASR P/PI select CPPI

17 Ai1-ACC/DEC zero hold CAMZ |117
18 Ai2-ACC/DEC zero hold CAl2Z

19 Unused — —
1A Analog/digital select {Speed) CSAD *1)
1B Analog/digital select (Torque) |CTAD *2)
1C Di card input enable signal (Speed) |CDILS | ™1}
1D Di card input enable signal (Torque) |[CDILT  |*2)
1E  |T-link enable CTEN *3)
1F Di command fer transmission |CTDI *3)
20 RS485 enable CREN *4)

*1): Digital Input Option (for Speed Setting) Instruction

Manual

INR-HF50736
*2}: Digital Input Option (for Torque Setting) Instruction
Manual

INR-HF50751
*3): T-link Interface Option Instruction Manual

INR-HF50746
*4): Standard Built-in RS485 Instruction Manual

INR-HF50730

The functions of contact input terminals for controi (X1 to
X5) can be selected as shown in the above table. When
using the functions in the table, input a contact signal to
the relevant terminal after writing the data.

If the same function is selected for two or more contact
terminals for control, this is treated as OR.

H Data example: When allocating standard written

value
Code 111 0506
i1 T_xo
Code 112 : 070F
x3— x4
Code 113 : 02

115 Y1-Y3, RY function select

(Y1, Y2)
116 Y1-Y3, RY function select

(Y3, RY)

The signals for control and indication can be selected to
input to open-collector output terminals (Y1 to Y3) and a
retay terminal (RY).

H Data example: When allocating standard written

value
Code 115 ; 0005
vi§ Toyo
Code 116:; 0604
vi— L Ry
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Data |Function name Ciggroer; igit:;z
00 DC Link voltage establishment | DVDC 115
01 in operation DRUN

02 In acceleraticn DACC

03 In deceleration DDEC

04 Speed exist DNZS 100
05 Speed arrival DSAR 114
06 Speed agreement DSAG

o7 Speed detection DSD1 113
08 Speed detection DSD2

09 Speed detection DSD3

0A  |Intorque limit DTLM 106

0B Torgue detection DTD 114
oc Inverter overload early warning | DOL

oD Motor overheating early warning |DMOH  |109

OE Motor overload early warning |DMOL

OF Brake release signal DBRS 115
10 In braking DBRK

11 DO for transmission DTDO *}
12 Transmission error DTER

*): DO for transmission DTDO and transmission error
DTER are the signals related to communication through
RS485 and T-link. In detail, refer to each Instruction
Manual.
Standard Built-in RS485 Instruction Manual
INR-HF50730
T-link Interface Option Instruction Manua
INR-HF50746

66 Speed detection (Level 1)

Setting range: 1 to 12000 r/min

A detection signal is outputted when the absolute value
of speed detection excesds the data level.

The detection signal is outputted with DSD1 of function
select DO.

If the data is the maximum speed or more, the data level
is judged as the maximum speed.

<Operation of DSD1>
ON

Speed setting value or speed
A feedback value

OFF
— — —
0 —y« Hysteresis width
" =1% of max. speed
Setting level
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67 Speed detection (Level 2)
68 Speed detection (Level 3)

Setting range: -12000 to 12000 r/min

A detection signal is outputted when the speed detection
value exceeds the data level. The detection signal is
outputted with DSD2 of function select DO for level 2;
and with DSD3 for level 3.

If the data is the maximum speed or more, the data level
is judged as the maximum speed.

<Operation of DSD2 and DSD3>

When the detection level is +data (plus})
ON

Speed setting value or speed
/s feedback value

OFF
| —
0 _s i Hysteresis width

© ' =1% of max. speed

Setting Ielvel

When the detection level is — data (minus)
ON

Speed setting value or speed
, feedback value
OFF -

L
1

! 15 . .o
Hysterssis width
1% of max. speed

h

Setting level

69 Speed detection method

Speed detection methads of the speed detection
functions in functions “65 to 68 Zero speed detection
and Speed detection {Level 1 to 3)” are selected
individually.

The speed detection methods are speed command and
speed feedback.

Egggtlon Detection method

O#i# Detection method of code 68, Speed feedback
144 Detection method of code 68, Speed command
HOH## Detection method of code 67, Speed feedback
#1i# Detection method of code 67, Speed command
#Hio# Detection method of code 66, Speed feedback
##1# Detection method of code 66, Speed command
#H0 Detection method of code 65, Speed feedback
H#H# Detection method of code 65, Speed command




70 Speed arrival
(Detection width)

Setting range: 1.0 to 20.0%

With this function, a judging level (detection width) of
arrival of actual speed (BSFB) at the setting speed (input
signal of acc/dec calculation SR0) is written in.

When the actual speed value enters within detection
width of both + and — signs from the setting speed, the
detection signal is outputted.

100% of this data is the maximum speed (code 03).

The detection signal is outputted with DSAR of function
select DO,

This function cannot normally operate in the speed

setting with UP/DOWN adjuster. Further, when using

speed auxiliary setting 2 (AAS2) and speed bias setting

{code 83), this function cannot normally operate also.
Setting speed

f lSRO ~+Detection value

| [

Vi L]

: —Detection value
"'.\ Speed actual

Speed

. value 0 Time
Speed arrival . ON
signal | .
<Operation of DSAR>

| ON

|

° A7 | BSRO - BSFB |

OFF -
% Hysteresis width
- =1%
Setting level

The detection signal is outputted with DSAG of multi-
functions DO.

100% of this data is the maximum speed (code 03).
When the speed actual value returns within the detection

width from speed setting value during operation of the
off-delay timer, the detection signal is not made OFF.

<Operation of DSAG>
| ON
\
0 W
T | BSR-BSFB |
OFF
%é—ié—Hysleresis width
L =14
Setting level

73 Torque detection (Level)

Setting range: 1.0 to 250.0%

With this function, when the torque command value
exceed the data, a detection signal is outputted.

100% of this data is the torque command at continuous
rating.

The detection signal is outputted with DTD of function
selection DO.

<Operation of DTD>

ON
YL Torque command
L OFF -
! I [
0 N Hysgeresis width
o =1%

Setting level

71 Speed agreement
(Detection width)

72 Speed agreement
(Off-delay timer)

Setting range:
Detection width: 1.0 to 20.0%
Off-delay timer: 0.000 to 1.000 s

With these function, an agreement level of speed setting
value BSR and speed actual value (BSFB) is written.

When the actual speed value enters within detection
width of both + and - signs from the speed setting vatue,
the detection signal is made ON.

63 Inverter overload early warning
(Level)

Setting range: 25 to 100%

With this function, an overload early warning signal
before activation of inverter overload protection (Alarm:
OLW) is outputted. At 100% setting, the signal is
outputted in the same time as the overload alarm. As for
the overload alarm characteristics, refer to Fig. 12-1-2 (p.
125).

This early warning signat is outputted with DOL of
function selection DO.
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B DC Link vo'tage establishment DVDC
When the DC link voltage is established (not under the
undervoltage level), DVDC is made ON.

<Operation of DVDC>
ON

——

OFF ’ .
DC link vactage

Vo ON level
VT 200 V series - 20914V
400 V serigs © 37118V

REERRE OFF level
200 V series © 1864V
400 V series © 41718V

B In operation DRUN
In inverter operation, DRUN is made ON; and in
stopping, is made OFF.

M In acceleration DACC and in deceleration DDEC
— ACC/DEC calculator type

Speed setting Function
(BSRO) "83 Speed bias setting”
input from
terminal 12 ACC/DEC
Multistep  —*" calculator
speed set on

keypad panel

Speed aux. Speed
setting AAS2 detection
{BSFB)

It is judged by comparing the input of ACC/DEC
calculator (BSRO) with the speed detection value (BSFB)
that the invarter is either in acceleration or in
deceleration. The signals of in acceleration or’in
deceleration are made QOFF at speed arrival based on
the level of function “70 Speed arrival (Detection
width)” .

However, the signals of in acceleration or in deceleration
are not outputted when the speed except 0 is sst in
speed auxiliary setting 2 (AAS2) and function “83
Speed bias setting” or when the speed is limited to
100% or less by the speed limit function.

— UP/DOWN adjuster type

Speed setting Function
83 Speed bias setting”

(BSR1)

CPU —_—
CDWN —..—|UPDOWN
CCLR —.—

Speed aux. Speed
setting AAS2 detection
(BSFB)

The signals of in acceleration or in deceleration are
outputted according to increasing or decreasing of the
UP/DOWN adjuster output BSR1.
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M In braking DBRK
DBRK is made ON in braking by judging driving or

. braking of the motor.

Judgement of driving or braking of the motor

Speed detection |Speed detection

value=0 value<0
Torque command=0 Driving Braking
Torque command<0 | Braking Driving

H Brake release signal DBRS
An example of use of brake release signal is shown in

following diagram.

The apply and release of the mechanical brake is
controled by the data of functions “73 Torque detection
(Leve)” and “66 Speed detection {Level 1)”.

—

T QOperation
“A" i signal

ON with

ON

(BSR) = the level of code 66

ON when Current

detection value =

Inverter ON

Faultof -
Inverter

Torque .\ '
detection !
- DTD !
|

i

|

1./64 of OC level |
T :

|

\

ON with DC link voltage
establishment

inverter

\T ON when speed command value

Fault of external
( equipment

| Brake apply with

————————————————— —_— "Open"

Write the torque level of releasing brake in the function
“73 Torque detection (Level)” .
Write the speed level of applying brake in the function
“66 Speed detection (Level)”

The early warning signal is outputted with DOL of
function jselection DMOH.



126 AO1-AQ3 function select

Analog signal selection and AO output adjust signal
selection are performed with this function.
The data are 4 digits each of which is individual and is
allocated as following example:

Data example:

j 750
A1
AOZ—j

M AO adijust

-

£ AO adjust

AO3

Data |Function

0 iAO ordinary output
1 For gain adjust

AO1 to AO3 output the data corresponding to +10 V.
2 For gain adjust

AO1 to AO3 output the data corresponding to -10 V.

H Signal selection of AO output
Analog signals shown in following table can be selected
to output to analog output terminals AO1 to AQ3.

92 Torque command monitor
(Polarity select)

The giving polarity in torque command monitor is
selected with this function.

Data 0: Torque of forward rotation is made + and torque
of reverse rotation is made -.

Data 1: Driving torque is made + and braking torque is
made -.

127 Bias setting monitor (AO1)
128 Bias setting monitor (AO2)
129 Bias setting monitor (AO3)

Setting range: -100.0 to 100.0%

This is used for adjusting offset of AO output.
100% of the data corresponds to substantial 10 V.

130 Gain setting (AO1)

Abbre-|Ref. in
T T e 1) Gain setting (A0)
need meter (One side deflec.) | =Nm -2- - :
1 !Speed meter (Both side deflec.) |+Nmax+ieV|BSM2 9-2-4 132 Galn settlng (A03)
2 |Speed setting 0 TNmayL£10V|BSRO {9-2-3 .
3 |Speed setting 1 +Nmax=10V|BSR1 |9-2-3 Setting range: -10.0 to 10.0
4 |Speed setting 2 thmax 10V BSR2 |9-2-3 This is used for adjusting gain of AO output.
5 Speed setting +Nmawt10V|BSR |9-2-3 ‘
8 |Speed feedback tNmax/£10V|BSFB |9-2-4
7 |Torque current (Both side deflec) t £150%/+10V|BTC1 |9-2-6 .
8  |Torque current {One side deflec.) | £150%/£10V |BTC2 |9-2-6 1 33 Fllter SeIeCt
9 'Torque meter (Both side deflec.) | £150%%10V |[BTM1 |9-2-6 (AO1, AO2 and AO3)
A | Torque meter (One side defiec.) | £150%/110 V| BTM2 {9-2-6
B |Torque command output £150%/210Y|BTR |9-2-6 With this function, active or inactive operations and the
C  |Molor current detection (rm.s) |Code 176/+5V |BMC — time constants of the filter are individually selected.
D |Motor voltage detection (rm.s) |Code 17545V |BMV | — The data is 3 digits. Write the data for AO1, AO2 and
E |Motor temperature 200°C/+10 V |BMTMP |9-2-7 AQ3 in tum.
F |DC link voltage 1800 Vi+i0V |BVDC | — Data |Filter selection
Remark: Nmax means the data of function 0 Inactive
“03 Maximum speed” 1 Time constant {10 ms)
2 Time constant

H Data example

111
AO1 (Time constant — [ 1 AO3(Time constant
=10ms) =10ms)

AQ2 (Time constant
=10ms)
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117 Ail, Ai2 function select

The functions of analog input Ai1 and Ai2 are selected
from following table:

Abbre- | Ref.
Data Name Scale - viation |inFig.
00 |Input signal interrupt — AOFF | —

01 |Speed auxiliary setting 1 |+10V/ZNmax |AAS1 |@-2-2

02 |Speed auxiliary seiting 2 | £10ViZNmax |AAS2 |9-2-3

03 |Torgue limit {Level 1) +10vi+150% |ATL1 [9-2-6

04 |Torque limit (Level 2) Hiovi£150% |ATLZ |9-2-6

05 (Torgue bias +10Vi+150% [ATBS |9-2-7

06 | Torque command (before limif) |£10W/£150% |ATS {9-2-5

07 |Torque current command |+10V/£150% |ATCS |9-2-6

08 |Creeping speed 1 +10v/+Nmax |AJSS1|9-2-3

09 |Creeping speed 2 T10VitNmax |AJSS2 |9-2-3

DA |Magnetic flux command | +10V/Z100% |AFLUX |9-2-6

0B |Speed feedback +10V/£Nmax |ASFB [9-2-4

0C |Motor temperature F10V/E£200C |AMTMP (9-2-7

0D Speed override warning +10v/+ 50% | ASOR |9-2-2

When the same function is selected for Ai1 and Ai2, the
output of Ai1 has priority.

The data is two of individual 2 digits, and allocated as
below example.

M Data example

121 Offset setting (Ail1)
122 Offset setting (Ai2)
124 Gain setting (Ail)

125 Gain setting (Ai2)
Function Setting range
Offset setting -300 to 300
Gain setting 0.000 to 2.000

With the offset and gain settings, input signai value of
Ai1 or Ai2 can be adjusted corresponding to DC voltage.
if the DC voltage of Ai1 or Ai2 is not the rated value, or if
the voltage drop at terminal Ai1 or Ai2 is not negligible
because of long wiring, these functions are used for
compensation. For example, if the gain setting is made
2.000, 5V of DC voltage can control as a max. scale.

Adjustable range of offset voltage: about £180 mV
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B Adjustment method (Ai1)

Select Al adijust (Ai1) on LED menitor of keypad panel
(related function *‘95 LED monitor select” ). Make the
voltage at contro! terminal Ai1 minimum (corresponding
to 0 V), and so adjust the data of function “121 Offset
setting (Ai1)” as to make the indication of LED monitor
0.0%. Next, make the voltage at control terminal Aif
maximum (corresponding to =10 V), and so adjust the
data of function “124 Gain setting {(Ai1)” as to make
the indication of LED monitor 100.0% or -100.0%.

M Adjustment method (Ai2)

Selact Al adiust (Ai2) on LED monitor of keypad panel
(related furiction “95 LED monitor select” ). Make the
voltage at control terminal Ai2 minimum (corresponding
to 0 V), and so adjust the data of function “122 Offset
setting (Ai2)” as to make the indication of LED monitor
0.0%. Next, make the voltage at control terminal Ail
maximum (corresponding to =10 V), and so adjust the
data of function “125 Gain setting (Ai2)” as to make
the indication of LED monitor 100.0% or -100.0%.

118 Up/down limiter (Ail)
119 Up/down limiter (Ai2)

Setting range: 0.00 tc 60.00 s

With these functions, when the voltage of 0 —~ 10 V is
inputted to analog input terminal Ai1 and Ai2, the
coasting time of changing the inner data of the inverter
from 0 V data to 10 V data is adjusted.

M Function selection Di CAI1Z, CAI2Z

When CAI1Z of function selection Di is made ON, input
voltage to Ail is held at zero. (The data of input voltage
from terminal Ai1 is made invalid.)

When CAI2Z of function selection Di is made ON, input
voltage to Ai2 is held at zero. (The data of input voltage
from terminal Ai2 is made invalid.}

Operation example
Input to 10V

terminal Ai 1
oV

Inner data '
(Qutput of up/down limiter (Ai 1))

CAllZ OFF

[oN]

Zero hold of Ail data

t=Data of code 118



m )} Others

95 LED monitor select

98 LCD monitor select

An item indicated on LED of keypad panel by ordinary is
selected. When setting motor speed (or load speed),
LED indication changes for the speed setting value (or
load speed sstting value).

Indication contents on LCD screen in operation mode
are selected with this function,

Indicaticn item

Data i
Ordinary indication ﬁg;nﬁg;ipsaedﬂ;)ngn ol

0o Motor speed [r/min]

01 Motor speed setting value
[r/min]

02 Qutput frequency command
value [Hz]

03 Torgue current [%)]

04 Torque [%)

05 Motor output

06 Output current [A]

07 Cutput voltage [V]

08 DC link voltage [V]

09 Motor temperature [C]

OA Magnetic flux command [%]

Motor speed setting
value

sl w M=

Load speed setting

0B Load speed value

e Input value of control terminal

12 (%]
0D input value of control terminal
Ail [%]
OE Egu{tﬂ/v}alue of control terminal | pgot0r speed setting

value

OF |Option monitor 1

10 Option monitor 2
11 Option monitor 3
12 Option monitor 4

96 Load speed indication
(Coefficient 1)

97 Load speed indication
(Coefficient 2)

These are coefficients for speed conversion for LED
indication. Load speed is calculated from the coefficient
1 {code 96) and the coefficient 2 (code 97) as the
following equation.

Coefficient 1

Load speed=Motor speed X " Coefiicient2

Data Indicated item
0 Operation state and operation guidance
Speed setting value (N*)/mator speed (N)
Motor speed {N)torque command value { 7 )
Motor speed (N)Aorque current command value
{it)
Motor speed (N)/output current (1}
At stop
Data 0 :
PRG=DATA SET
>> w|ED SEL
In operation
RUN R
PRG=»DATA SET
>> = ED SEL
l—_RUN indication in cperation
Data : 1
STOP
| I I
| T I | I |
N*,/N
Data :
ata - 2 STOP
‘ I O | 11 ] | |
‘ | T | [ I l
N/t
Data: 3
STOP
1 1 l T I | |
- l I T | I
N1,
Data : 4
STOP
| [ I | L1 || ‘
! 1 1 1 | L L1 1 i
N1

118



The full scale value of the data is as follows:

Full scale value
Maximum speed

Indication content
Motor speed and speed

command value {Code 03)
Torque command value  |Overload capacity
and torque current value |(Code 179}

Inverter permissible

Qutput curren .
put current maximum current

NOTE: The scales cannot be adjusted. ’

94 LCD monitor (Brightness)

The brightness of LCD screen is adjusted with this
function. When making the screen brighter, make the
numeric value larger, and when making it darker, make
the numeric value smaller,

Data 01,2, ==+ s> 8,9,10
Screen | Dark -«——— Bright

100 Data initializing

This is a function to return the rewritten data by the
customer to the standard written data (initialization).

The object functions are all functions except codes 55,
120 t0 125, and 171 to 200.

Functions out of object functions for initialization. _
Code 55, and 171 to 197: Motor characteristics functions
Code 120 to 125: Functions for adjusting offset and gain

for control terminals 12, Ail and Ai2
Code 200: Data protection

When pressing FUNC key after making the data 1, the
data are initialized.

Data |Operation
0 Inactive
1 JActive

93 Language

101 Save all data

The language of LCD is selected with this function.

Data [Language
0 Japanese
1 |English

30 Function block (31-44)

50 Function block (51-55)

60 Function block (61-74)

80 Function block (81-101)
110 Function block (111-134)
140 Function block (141-169)
170 Function block (171-200)

Indication or not-indication of the functions of codes,
which are indicated in ( } within function names in the
function block or sandwiched between lls or lllls, on
the LCD screen is selected with these functions.

Data |Indication
0 Yes
1 No

NOTE: if the data of each function are not indicated, the
written value is the operation data (Operating condition,).
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The data of all functions are saved with this function.

Data |Operation
0 Inactive
1 Active

200 Data protection

This function is used for prohibiting against rewriting the
data.

Data |Operation
0 Disabled
1 Enabled

134 Dedicated function
for manufacturer

This function used by the Company for test etc. before
factory shipping. Do not rewrite this by the customer.



NOTES
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10 Inverter Operation

A WARNING

Inverter systems cause mechanical motion
and are located in various locations. 1t is the
responsibility of the user to insure that such
motion does not result in an unsafe condition.
Factory provided interlocks and operating
limits should not be bypassed or modified.

When an abnormality occurs and is spreading,
disabling to insure safety, or causing or being
afraid of causing a disaster such as fire,
promptly switch OFF the circuit breaker on the
power supply side.

Replace all covers before applying power to
the inverter. Failure to do so may result in
death or serious injury.

Do not touch the electrical circuits or parts, or
do not insert foreign bodies through the
openings when applying power. it may result
in electrical shock, burn by generated arc, and
damage of the equipment

Missetting of the function data may cause
dangerous conditions. Therefore, verify the
data again before operation.

/A CAUTION

For RUN and STOP, use the FWD-CM (forward)
and REV-CM (reverse) terminals, or the
FWD/RUN, REV/RUN and STOP keys on the
keypad panel. Do not use a contactor (ON/OFF)
installed on the line side of the inverter for RUN
and STOP.

If the inverter's Fault Alarm is activated,
consult the Troubleshooting section of this
instruction manual, and after correcting the
problem, resume operation.

The cooling fins of the inverter are heated to a
high temperature in inverter operation, and
touching the fins may cause burn. Keep a
sufficient time after stopping the inverter when
touching the fins.
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1) Operation command per keypad panel

DI KEYPAD OPERATION

In i uinl rvrj,;“
Ly

Lo

Set speed
increase

&)

@ Forward command
l
@ Reverse command

Stop command

oD
@D

%@>

Set speed
decrease

2) Operation command per control circuit terminal

ncrease

Set speed
AT Forward Stop Reverse
decrease’ - command command command

ST [T [T
G aluinle

{Operation switch?

{Speed setting POT)

Fig. 10-1 Operation command method

Basic procedures are shown in Table 10-1. Refer to Fig.
6-7-1 Basic connection (PP.44 to 45). Operate the
inverter as follows referring to this table. The operation
data can be displayed on the digital mdacator (LED) of
the keypad panel.

Refer to “8-6 Operation mode” (p.65) and functions
“95 LED monitor select” {p.118) in “9-2 Description of
functions”

1) Before operation in conjunction with mechanical
equipment, check the inverter and motor individually with

trial operation.

2) Set the speed as low as the moter can start



Table 10-1 Operaticn command method

Operation Speed setting | Operation command Function data
Press key, then set speed increases. |Press key, then the motor starts
Press key, then set speed decreases. |running forward. Press key, then the
Keypad Press key during operation, then motor | motor decelerates and stops. _Pre.ss "01 Speed setting” : 0
anel speed increases. key, then the motor starls running in reverse. 02 Operation " . 1
P Press (~ ) key during operation, then motor Press key, then the motor decelerates P :
speed decreases and stops. :
Turn speed setting POT knob clockwise, Set the switch to FWD, then the motor starts
then the set speed increases. Turn the knob [running forward. Set the switch to STOP,
Contral counterclockwise, then the set speed then the motor decelerates and stops. )
circuit decreases. ‘ . Set the switch to REV, then the motor starts | *01 Speed setting” : 1
terminal Turn the knob clockwise during running in reverse. Set the switch to STOP, |"02 Operation "1
aperation,then motor speed increases. then the miotor decelerates and stops
Turn the knob counterclockwise during
|operation, then maotor speed decreases.

3) Verify correct rotating direction of motor promptly.
When using both of forward and reverse direction, verify
matching the diractions commands.

NOTE : When mis-maiching the direction to the
commands, change the connection referring to “6
Connection and Wiring” (p.31)

Reverse
direction
0 (clockwise)

direction
{counterclackwise)}

Fig. 10-2 Rotating direction of motor

4) After checking correct direction of rotation, set a low

speed 1o ensure the motor safety opertion. And check for

the following :

— Smooth rotation of motor

— Any abnormal vibrations or noise in the motor

— ltems prescribed in relevant “Motor instruction
manual” .

5) Checking for 4), raise the speed setting gradually up
to the maximum speed if no abnormality exists. Verify

that the motor speed reaches the data of

“03 MAX SPEED” or “85 SPEED LIMIT (Uper limit)”

6) Observing for 4}, lower the speed setting gradually to
stopping or very low speed.

7} Repeat raising and lowering of the speed setting, and
check for that no promiem exists on the motor. Repeat
forward or reverse running alternately, if specified.

8} Continuously run the motor for a while at maximum
speed. And cbserve for 4) during running. Contact this
test for forward and reverse direction,if specified.

9) Give a stop command.

Then the test triat operation of the inverter and motor
completed.

If there is no problem, couple the motor with the
mechanical equipment, and operate them according to
the instruction of the mecanical equipment.

When needing change of the data of functions, write the
data again.

NOTE : ,

— Do not repeat running and stopping the motor by the
main cicuit braker or the magnet contactor. It may
cause reduction of the service life and fault. If
inevitable, it should be about once per a hour.

— If operation command from key and (§EX ) key

on the keypad panel or the conirof ferminals is a
pulse signal, the operation command is autornatically
made OFF state by the inverter protection operation.
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11 Inspection and Maintenance

A WARNING

Before disassembling for connection,
inspection and removing abnormality cause,
disconnect and lock out power from the
inverter. Failure to disconnect power may
result in death or serious injury. A DC link
circuit charge light provides visual indication
that DC link voltage is present with the
charged DC link capacitor; verify the DC link
voltage level by measuring the voltage
between power terminals P(-+) and N(-) using
an analog meter. Do not attempt to service the
inverter until the charge indicator has
extinguished and DC link voltage has
discharged to zero volts.

When using instruments such as
oscilloscopes to work on live equipment, the
oscilloscope's chassis should be grounded
and a differential amplifier input should be
used. Care should be used in the selection of
probes and leads and in the adjustment of the
oscilloscope so that accurate readings may be
made. See instrument manufacturer's
instruction book for proper operation and
adjustment to the instrument.

/A CAUTION

The cooling fins of the inverter are heated to a
high temperature in inverter operation, and
touching the fins may cause burn. Keep a
sufficient time after stopping the inverter when
touching the fins.

ik

000
000
noo

=

l.

)
1

CHARGE

©

The charge light
has gone out

©

Fig. 11-1-1 Charge lamp

In order to prevent potential problem from occurring and
for the inverter to be given long period of high-reliable
operation, conduct inspection daily and pericdically. The
inspection items should be referred to Table 11-1-1.

If any thing is found, remove abnomal section or cause
of abnormality or replace and repair abnormal parts and
cause of abnomility.

NOTE : After the inspection, record the inspected state.
This record is useful for history of the inverter system
and as reference to the next inspection.

Table 11-1-1 Inspection items chart

ltem Inspection criteria Corrective action
Power supp! Within permissible limits (170-253 V AC) for 230 V
PPl AC inverters; or (323-506 V AC) for 460 V AC Adjust the power supply voltage
voltage
inverters.
Ambient s o . 8 Investigate cause and make corrections until
temperature Within permissible limits (-10" to +50C) environment is within permissible limits.

Ambient humidity

Within permissible limits (20-90% RH), No dew
condensation or freezing

Investigate cause and make corrections until
environment is within permissible limits.

Investigate cause and make adjustments until

Vibration Within permissible limit [5.9 m/s2(0.6 G)] or less within permissible limit.
. . . . Contact the supplier where the inverter was
Noise Abnormal audio noise from coocling fan, etc. purchased.
. Contact the supplier where the inverter was
Oder Smell or burning purchased.
Dust Dust accumulation on cooling fins, fan or on the Clean and blow out with compressed ar.

control board.

Screws/ connectors

Check for any loosening

Re-tighten as needed.

NOTE : Check internal connectors and screws only during periodic inspections or when cover is removed.
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( 11-1 Daily inspections

) C

11-2 Periodic inspections )

Far daily inspection, it is not necessary to remove the
cover of the inverter operating or applied power supply.
Check visually the inverter from the cutside for the
abnormal items in operating condition.

NOTE : If any abnormality found, check for the location
and degree of the abnormality promptly. And investigate
the possibility to continue the operation.

For periodic inspection, switch the inverter OFF and
remove its front cover and conduct mainly visual and
finger inspection.

Check the inverter for howl, abnormal noise and
vibration during operaticn of the inverter before and after
switching OFF and for odor promptly after stopping the
inverter.

NOTE : Periodic inspection intervals will vary per the
inverter environment, application, used years and
importance in the system. Pick an interval that best suits

the particular application (semi-annually, annually, efc.).

( 11-3 Electrical performance measurements )

Since the inverter's input/output voltage (power supply
side/motor side)and current contain high frequencies,
selection of the measuring device could lead to gross
difference of indications. When using the measuring
device for power frequency use, refer to the
recommended measuring device as shown in

Fig. 11-3-1.

When using a CT (current transformer) to measure the
current, the amount of error will be large if the frequency
is low. Because of this, always use a CT with as large a
capacity as possible.

R

Sl

Power
Supply As ? s

Cris:

o Inverter

For power factor measurement, the market-available
power factor meter measuring the phase difference
between voltage and current cannot be used.

The power factor should be calculated from the
measurement of power, voltage and current on the
input/output side as given below.

Power factor

_ Power [kW] X 1000
+/3 X Voltage [V] X Current [A]

X 100 [%)

On
Motor

Item Simple measurement

Precision measurement

Input voltage Tester

Moving-iron type voltmeter

Input current Clamp meter

Moving-iron type ammeter

input power - Electrodynamometer type wattmeter
Qutput veltage Tester Rectifier type voltmeter

Qutput current Clamp meter Moving-iron type ammeter

Output power — Electrodynamometer type wattmeter

Remark: When the currents on both input/output sides are largely unbalanced, use the wattmeters

with three-wattmeter-method.

Fig. 11-3-1 Measurement devices and points
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C 11-4 Insulation checks

/A CAUTION

Do not perform a megger test between the
inverter terminals or on the control circuit
terminals.

Keep strictly the test procedure described below,
otherwise the inverter may be damaged.

a) Main circuit
Provide a 250VDC megger for the 200V serigs, or a
500VDC megger for the 400V series.

NOTE : If the inverter 200V series is tosted with the
500VDC megger, indications may be inaccurate due to
the leakage current caused by the surge suppressor of
the main power supply side.

When existing locations necessary to be cleaned, wipe
with chemically neutral cloth or suck up duct with an
electric cieaner etc.

Inverter

o —_—

”
o[l fl—[lac &

o

E{G)

JULU
7

- +

—
 —

Megger

Fig. 11-4-1 Main circuit megger test connections
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Disconnect the wires connected to the main circuit
terminals R, S, T, P1, P{+), N(-), DB, U, V and W, and
connect them with a commaon wire as shown

in Fig. 11-4-1.

NOTE : _

— If megger test is carried out under the condition that
the external circuit wires are connecled lo the main
circuit terminals, it leads to measuring the insulation
resistance including the one of the external circuit.

So in this case it is difficult to measure correctly the
insulation resistance of an inverter itself.

—— The terminal DB is not attached to some types of unit.
For these units, connect alf the terminals without DB
with a common wire.

Perform the test applying the megger voltage only
between the common wire and the ground terminal E(G).

The megger value 5M Q or more is normal.

b) Control circuit
Provide a tester set on a high resistance range.

Disconnect outside wiring at all inverter terminals as of
the main and control circuits.

Conduct the continuity test between the control circuits
and the ground.
Measured value 1M Q and more is normal.



( 11-5 Parts Replacement )

/A CAUTION

This assembly contains parts and sub-
assemblies that are sensitive to electrostatic
discharges. Static control precautions are
required when servicing this assembly.
Component damages may result if you ignored
electrostatic discharge control procedures.

The parts of inverter cannot use permanently but have
each period (life) determined with their kind. However,
the life of the parts will vary according to the installation
environment and application condition, then it is difficult
to set the life of the parts. Therefore, it is recommended
for preventive maintenance policy that some parts
should be replaced periodically or depending on the
investigation in the periodic inspection.

An example of recommended years for parts
replacement is given in Table 11-5-1. In this case, it is
assumed that yearly ambient temperature is 30T,
loading factor is less than 80%, and daily operation is 12
hours per day.

Table 11-5-1 Recommended years for parts
replacement

Recommended years
Parts for parts replacement Replacement method
Cooling fan |3 years New
DC link .
capacitor 7 years New (investigated)
Aluminum
capacitor on New printed circuit
printed 7 years board (lnvestigated)
circuit board
Fuse 10 years New
Other —_— Investigated

NOTE : When needing replacement of parts, contact
the distributor where the inverter was purchased or the
Company’s sales office nearby with the inverter type,
part name, part type, rating and quantily referring to the
next ” Replacement part list” .

NOTE

— When pulfing out connector at replacing printed circuit
board etc., hold the connector itself. If the wire is
puiled, the core wire may be torn off or the connector
may be damaged.

4

Fig. 11-5-1 Holding method of connector

— When inseriing connector, match the Nos. of the
connector to avoid inserting miss-location. Insert the
connector holding the connector itself. If pushing with
strong force, the printed circuit board may be bent
and the circuit may be damaged. Push not forcibly the
connector holding the printed circuit board.
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Table 11-5-2 200V VGS5S series replacement parts list

Inverter type / Quantity

(8] (o}
TRt
Part name Part type Rating G |W |0 W0 W0 A |G O G (v W n Yy o
=2 2212C%lo|s o8 |C|C 800
SR A L A T A - Al =
Slz 22185z z|2121212|1212 2 2
| CEEFEEECEECEEREEE
1GBT HF5B0696 600V 30A 1111 ——|—|— —|—i— || —|—
HF5B0697 600V  50A — —|1 — ===
HF5B0699 600V 75A — — =3 |—= || — ||| —|—
HF5B0700 600V 100A — === |3 |—|— ||
HF5B0705 600V 150A — === 4 | — | — |||
HF5B0706 600V 200A - — === 4|V |—|— | —|—
HF5BQ707 600V 300A —|— || — =8 |—=|—|6 |—|—|—|—
HF5B(0708 600V 400A — === === 3 |—|—|——|—1—
HF5B84391 600V 400A — | — = 3| — ||
HF5B8492 600V 400A === —|—|——=|—|—|—|8B6|6]|9 12
HF5B0703 600V 75A — =1 |—| — ===
HF5B0O710 600V  300A — === == =] — ||
HF5B0711 600V 300A —— || — = || 11— |—|—
HF5B0740 600V  400A — ||| |== — =11 |—|—|—
HF5B1457 600V 400A — |1 — ||| 2 |—\—
Control printed EP-3611 0 [ E—— IR R RN EE R EE RN

circuit board

Power supply and | EP-3652 [1-C-1 E— 11117 === ==
gate drive printed |EP-3652 [1-C-2 — === 1 === — = ===
circuit board EP-3652 [ -C-3 — == === —|—
EP-3652 [1-C-4 — ||| 1|\ —— |||
EP-3652 [1-C-5 — === = | — ===
EP-3652 [ 1-C-6 — — === | === —|—
EP-3652 [J-C-7 — || —|—=\=—=1 Y == |1
EP-3652 []-C-9 — === = || 1 |—|—|—\—|—
EP-3653 [1-C-1 — === ===} ——
EP-3653 []-C-3 —|——|— — = === 1|1 =]
EP-3725 [1-C-4 —— =1 === — | — = || 1|
EP-3725 [1-C-5 — === == —1
Cooling fan 3108NL-05W-B39 |DC24V slelz|2l2y1 |1\ —|——|—|—|—|—|—|—
4715KL-05W-B3% — — = === |11}t |
4715P5-22T-B30 AC220V —|— =1 |1}272{2|—|— —| 11—
2750M — =i 21212 |—\—|—
6250MG1 — || — === || 3 2|86
DC link capacitor |HF5B0418 2200 4 F |DC400V 2200 uFi1 |1 1 |— 12 |—|— —|— — ===
HF5B0418 3300 xF1DC400V 3300 uF|{— —l—=] 2|4\ — ||| —i—
HF5B0418 3900 xF |DC400V 3900 pF |—|—|—[1|—|—|—|3 |—| 4|~ ||~ |——|—
HF5A2892 4700 uF |DC400V 4700 uF{—\—|—{—|—|— 2 |— 4| —|—|—|—)—
HF5A5037 6800 uF |DC400V 6800 uF|— — ===y || 415 —|—
HF5B0414 5600 uF [DC400V 8600 uF | —(—|—\—|—|—|—|—|— —| =86 |—|—
HF5A5037 8200 «F |DC400V 8200 pF [— |—|—|—|—|—|—|— | |—l—|—|—|—!4|6
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Table 11-5-2 200V VG5S series replacement parts list (continued)

Inverter type / Quantity
[

[a] (oY}
A b B L e A e A R A by

uy Ty
Part name Part type Rating Glolw|wwin B B0 8823388
2 212182808z ¢|gi0olg|o O
MR ERE MR
SO~ I~ D[N (M| (D~ D
ZzlzlZZzz|lzz 2222|222
iC |[IC € |C |CC |C | || ||| |C | |X|T
T W W TG T T WG ' T Ty o T T T i T
DC fuse CR2L5-20 AC250V 20A 1111 —|— —i— ===
CR2LS-30 . {AC250V  30A —|— 1 — === == == -—
CR2LS-50 AC250V 50A —|—i— =V ||| — ===
CR2LS-75 AC250V 75A —|— - 111 | —=|—— == |||
CR2LS-100 AC250V 100A —=—=t— =1 |—= | — ||
CR21-125 AC250V 125A — === || 1 |—|—|—"—]—|—|—
CR2L-200 AC250V 200A —|— — — =1 == —
CR2L-225 AC250V 225A — === | 1|— | |—|—|—
CR2L-300 AC250V 300A —i— || — === =11 1=
CR2L-400 AC250V  400A —|— === === =1
A50F 800-4 AC500V 600A — === ||| *]* —|— =] 1

NOTE : When purchasing fotlowing parts, add a postscript of type.

— Add the alphabet described on the printed circuit
board to be replaced into L] in the part types of the
control printed circuit board and power supply and

gate drive printed circuit board.

— Add the inverter type of the printed circuit board to be
replaced into (1 in the control printed circuit board.

Remark: When purchasing the parts described above, require the replacement manual together.

Table 11-5-3 200V VG5N series replacement parts list

Inverter type / Quantity
o o

= | O QOO Y ey |ou |z |ononfeu ey
. wZZZIZ|IZ2|zzlvwlzZz|Z2Z
Part name Part type Rating glo|w|is|s|ib|& 5 0|85I5 5 5
2212221888388/ C
NEIEN R BT
O~ | i (W~ ||~ |~ N[
ZlzlZzlZ2\Z2 2|22 |2 2|2 &2
C |iC|f ||| |X || |C|C|E;x
(WP T O W I W N Iy Py i I I Iy i I Wy o iy 1 S U

IGBT HF5B06S6 600V 30A 1)1 — === —=]=1=]—
HF5B0697 600V 50A — =1 |— — =
HF5B0699 600V 75A —— 3| == —|—=|—]—=1—|—

HF5B0700 600V 100A —— || 3| |= || —
HF5B0705 600V 150A — =1 4 — | — —l—|—|—]—
HF5B0706 600V 200A === 41 |— ===
HF5B0O707 800V 300A — = —|—|=]—|—|3|— 6| —|—
HF5B0708 600V 400A —|— — — =3 —|—|—|—
HF5B8491 500V 400A === =]—]—] 8 |—1—
HF5B8492 600V  400A — === — 6|8
HF5B0703 600V 75A —|— 11 === 1—=|—|—=]—
HF5B0O710 600V 300A — =] == === 1 =
HF5B0711 600V 300A — == | —]=T=] 1 ===
HF5B0740 600V 400A — | — === == 1011
HF5B1457 600V  400A el e e e el — = 5

128



Table 11-5-3 200V VG5N series replacement parts list (continued)

Inverter type / Quantity
S R I NI
Part name Part type Rating 8 55|56 &5 5|5 & 5655
FEEEE R
AR I A AR R L BT R =R ST
Slz 22122212212 2|2|2
ClEEEEEEEEELEE
Contro! printed  |EP-3611 (0 [ —_— 111|111 1111 1171
circuit borad . !
Power supply and | EP-3652 [_-C-1 111 ]|—|—|=|—|—|—|—|—|—
gate drive printed | EP-3652 [J]-C-2 — == = ===
cireuit borad EP-3652 [1-C-3 —|—|—|—1 — == =l=] =]
EP-3652 [ ]-C-4 —— — =1 | === —|—
EP-3652 [-C-5 — || T |||
EP-3652 [ ]-C-6 — ||| — 1= |
EP-3652 [1-C-7 el — === =1 |— —
EP-3652 [ -C-9 — === —t1 = —|—
EP-3653 [ 1-G-1 — === — === 1|——
EP-3653 []-C-3 — === === 1(1
Cooling fan 3108NL-05W-B39 | DC24V 21212121 ]1|— — ===
4715KL-05W-B32 — =i 1111111
4715PS-22T-B30 AC220V —|— —l1)t]|2|1272|— —
2750M —|=1—|—|—|—t—]—l2|212|—
6250MG1 —|— ||| —|=|—|——|—i3
DC link capacitor |HF5B0418 2200 xF \DC400V 2200 xF 1 | 1 21— —|—|—|—|— —
HF5B0418 3300 ¢ F |DC400V 3300 uF — — |2 |— |4 |—|—|—\—|—
HF5B0418 3900 pF |DC400V 3900 uF{—|—| 1 |—|— 3| —4|——|—|—
HF5A2892 4700 uF |[DC400V 4700 uF|—!—|— —|—l2|— —|—l4|—— —
HF5A5037 6800 xF |DC400V 6800 uF — ||| — | 4|5;—
HF5B0414 5600 uF DC400V 5600 uF|— —|—|—|— —|——|—|—|—1| 6
DC fuse CR2LS-20 AC250V  20A 11 | —|—|—|—|— 1= —|—
CR2LS-30 AC250V  30A — 1 |—|—|—| — |t
CR2LS-50 AC250V 50A — =1 == ||
CR2LS-75 AC250V 75A — ==y | == | —l—
CR2LS-100 AC250V  100A — === |11 — == ||
CR2L-125 AC250V 125A — === ===
CR2L-200 AC250V  200A — ===y =1 | —|—
CR2L-225 AC250V 2254 — ==l — |1 ===
CR2L-300 AC250V 300A |—|—|—|—|—|—|—|—|=]—]1]1]1
NOTE : When purchasing following parts, add a postscript of type. .
— Add the alphabet described on the printed circuit — Add the inverter type of the printed circuit board to be
board fo be replaced into L1 in the part types of the replaced into [ in the controf printed circuit board.

conirol printed circuit board and power supply and
gate drive printed circuit board.

Remark: When purchasing the parts described above, require the replacement manual together.
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Table 11-5-4 400V VG5S series replacement parts list

Inverter type / Quantity

hid <l o |

OHHEHHHHGHH PP

Part name Part type Rating 888mm@mmmmmmm88@88

MBI R BEBHBRE

MW b o | No||p|lip|b |- |0 |0 |O|d

22 zzziz 222222 2zz2 222

CEEFEETEEEEDEEEDREE

IGBT HF5B0698 1200V 25A 1| — —|——|=|— === |—— - |

HF5B0701 1200V 50A —| 3 101 |—|— —|— — === ||

HF5B0702 1200V 75A — =3 |1 ===

HF5B0709 1200V 100A —\—|—18|—|—j1|—=|——|—1—|— — —|—

HF5B0419 1200V 100A i — 3| |||

HF5B0421 1200V 150A — === 3|3 |—|—|— || === |

HF5A5365 1200V 200A — == |—j—|—1—|3|3|— 6~ |—|—|—|—|—

HF5A5366 1200V 300A — === || 3| 3| 6|99 |12|12

HF5B0704 1200V 25A —| 11 —| i T el B

HF5B0713 1200V 200A — === ==]—=1 {1 11— |——|—]———

HF5B1464 1200V  300A —i — = === ===

Control printed EP-3611 O [ 3 T T e T e e 0 0 O A B A AR O 101111
circuit borad

Power supply and |EP-3626 []-C-1 —_— 1|— — === === == == — ||

gate drive printed |EP-3626 [1-C-2 —t === === ===

circuit borad EP-3626 [ -C-3 — |1 —|— | —|— —| = ==

EP-3626 [1-C-4 e 1 1 |—|—|—|—|—i—|—— | —|—|—|—|—

EP-3626 [1-C-5 — = ===V === | —|—

EP-3626 [_}-C-6 — ===t 11— — == ===

EP-3654 []-C-1 —|— === |||ty — |

EP-3854 [(1-C-2 — == === === = ||| —i—

EP-3725 [ ]-C-1 — ||| e — 1/ — |||

EP-3725 [-C-2 — === == === == == |1 |—|—

EP-3725 [1-C-3 — =i == 1)1

Cooling fan 3108NL-05W-B39 |DC24V 212|211 |—|— — ||

4715KL-05W-B39 — == 1111 11|11 |{1ti———\—|—|—

4715PS-22T-B30 AC220V —|—|—|— 22|22 |— —|— 1|— —|—

2750M —| — || —| 2 |—|—|—|—|2|2|—|—

6250MG1 — = === —i—|—|— 3|3 313|366

DC link capacitor |HF5B0418 1500 . F {DC400V 1500 uF |2 | —|—|—|—|—|—1—|—|—|—|—|—|—|— —|—

HF5B0418 2200 xF |DC400V 2200 uF |— 2 |—|—|—|—|—|—|—|——|—|—|—|— —|—|—

HF5B0418 3300 xF |DC400V 3300 uF (—|— 2 |—|— |4 |—|—l—|—|—|—|—[— —|—|—|—

HF5B0418 3900 xF |DC400V 3900 uF | —|—|—|—|—|— 4 —— — == | ==

HF5A2892 4700 uF DC400V 4700 uF {—|— 2——\— 4\ —|—\—1—\—1—\——]— —

HF5B0414 5600 xF \DC400V 5600 4F |— | —|—|—2 |—|—|—|—| 66 |6  —|—|— —|—

HF5A5037 6800 uF \DC400V 8800 uF |—|— —|—[|—|—|— 4 | —|—|— —|8|— (12—

HF5A5037 8200 «F DC400V 8200 uF |—|—|—|—|—|—— S S T e e 6|—|8|—|[12
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Table 11-5-4 400V VG5S series replacement parts list (continued)

Inverter type / Quantity
T3l s gty ix izl 202 31212
w

Part name Part type Rating w0 (10(B(213 8 B% %2 38|566BE|E
Q0o o|z|8 CloC|CO052 222
“linl|o =12 A - Rl R R R R A R e e g ]
O Wik |=]— |~ | it |0 D=
ZzZzlzlZzZ2Z2|Z 2 Z|22 2222|222
£ |IC |f | |IC |fF | | | | | | |0 | |C | |00
_ [T | T T o T R N T N T WIS N T T T T T T T TS
DC fuse CR6L-20 ACE00V  20A 1 — === === | — ==

CR6L-30 - |ACe00V  30A 111 [=]—[—|—=]—|—|—|——|=|—l—|—|—
CR6L-50 ACB00V 5H0A —— 11 === — ||| ——
CR6L-75 AGBOOV 75A | —|—|—|—\—[1 |\~ |—=|=|= ==~ —
CREL-100 ACB00V  100A — =l || —_— === —
CR6L-150 AC600V  150A — — === =1 | —= === ||
CR6L-200 ACB00V  200A — === — |1 |—]— —\— ||
CRe6L-300 AC600V  300A — ==l ===V |||~ —
A700Q 400-4 AC700V  400A — — === === |||
A700Q 500-4 AC700V  500A — === — === === =
A700Q 600-4 AC700V 600A — | ===t == | === === == | 1 |

A700QS 800-4 AC700V 800A — — || — === 7|7 —|—1

NOTE : When purchasing following paris, add a postscript of type.

— Add the alphabet described on the printed circuit — Add the inverter type of the prinfed circuit board to be
board to be replaced into [] in the part types of the repiaced into [ in the control printed circuit board.

control printed circuit board and power supply and
gate drive printed circuit board.

Remark: When purchasing the parts described above, require the replacement manual together.

Table 11-5-5 400V VGSN series replacement parts list

Inverter type / Quantity
<t
3T 3zzlzzi e
[Ty}

Part name Part type Rating 2188 56055 & 5
CLLS|IC|Z |00 S0
Zlalal=l=ZRz =2z 2
. < T (W[
NI~ imr [~ —|N|O M0 S
ZZiZ|Z|Z2|Z2|Z2|Z2|E |2
| ||| |C|C|C|E|XT
[T i T Y Wi i W (T TR T R 1 8
IGBT HF5BO7N 1200V 50A 3|—(1 {1 |——|—I— |
HF5B0702 1200V 75A — 13| —|—|1 ==
HF5B0709 1200V 100A — = 3|1 |— ||

HF5B0419 1200V 100A —|— 3| —|—|—|—|—
HF5B0421 1200V 150A —|—|—|—/313 — ||
HF5A5365 1200V 200A — === |33 |—|—
HF5A5366 1200V 300A —|— === 1— =133
HF5B0704 1200V 25A 11|11 ]| |||~
HF5B0713 1200V 200A — === |11
Control printed EP-3611 D l:] I — 101311111111

circuit borad
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Table 11-5-5 400V VGS5N series replacement parts list (continued)

Inverter type / Quantity

| 3223zl
Part name Part type Rating ARIE 8 (.,g g 8 8 o5
Zl=ZiE =0 sz 55
~In N I- lin|wo|Nnio |~ D
2212z1zz|12|12|2 2
EEEEEEEEEES

Power supply and |EP-3626 [J-C-2 E— T = — == —]——
gate drive printed |EP-3626 [L1-C-3 —11 T —=T—
circuit borad EP-3626 []-C-4 T === —=]—=]—
EP-3626 [(]-C-5 —|—]— 111 [— —
EP-3626 [1-C-6 == === 1 ==
EP-3654 [1-C-1 T —=1=T=T=1—111
Cooling fan 3108NL-05W-B39 DC24v 2li2(1|1|—|——|—|— —
4715KL-05W-B39 — {1,111 17111
4715P5-22T-B30 AC220V —|— —|—]2;2|2]|2 —
2750M = == =
6250MG1 = === ===T=T3
DC link capacitor |HF5B0418 2200 xF |DC400YV 2200 uF |2 |— |—|—|—|— —|—|— —
HF5B0418 3300 nF |DC400V 3300 uF|— 2 |— 4 | —|—'—|—|—
HF5B0418 3900 xF |DC400V 3900 uF | —|—|—|— — 4 |—|—|—|—
HF5A2892 4700 uF |DC400V 4700 uF \—|— |2 |—|—|—| 4 |— —
HF5B0414 5600 4 F |DC400V 5600 uF|—|—|—| 2 | —|—|—|—|6 |8
HF5A5037 6800 xF |DC400V 8800 uF|—|—|—|—|—|—|—14 |—|—
DC fuse CR6L-30 ACB00V  30A 1 === ===
CR6L-50 ACB00V 50A — =111 |—=|=|=]——]—
CR6L-75 ACB00V 75A — === 1 | == == —
CR6L-100 ACB0OV 100A —|,— — —|— |1 —|—[—|—
CR6L-150 ACG00V  150A ——|— === 1 {1 |—|—
CR6L-200 AC600V 200A — === |=|—=|=]=|1|—
,CR6L-300 (ACB00V  300A — = —|— ==

NOTE : When purchasing following paris, add a postscript of type.

— Add the alphabet described on the printed circuit
board to be replaced into ] in the part types of the
control printed circuit board and power supply and
gate drive printed circuit board.

Remark: When purchasing the parts described above, require the replacement manual together.

— Add the inverter type of the printed circuit board to be
replaced into L in the control printed circuit board.
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12 Trouble Shooting

If the problem is not relevant to the description,the inverter is out of order,or the parts are damaged.it is recommended
to consult the distributor where the inverter was purchased,or the Company's sales office nearby.

( 12-1 Inverter protection

)

If the inverter protection is activated, the inverter
immediately trips (output stop), LCD displays alarm
mode screen, and LED indicates alarm code. After
tripping, the motor is released from the inverter, and
coasts to stop.

The activation of protection (tripped state) continues till
inputting reset command. Input the reset command after
removing cause of the protection activation or replacing
pans.

The activated state is released and the mode changes to

operation mode, then, the operation of the inverter can
be restaned.

In operation J

L

Protection active

\

Inverter trip
Alarm code indication

Y

Alarm data retrieval

)

Y

Removing cause of
protection activation

L
\j

[ Inputting reset command

v
No < Correcting the causes of

the inverter protection trip

‘[ Yes

rOperation restart allowable

NOTE : As for the operation method in the alarm mode,
referto “8-7 Alarm mode” (p. 70)

Indication example:
The overload protection of the inverter is activated
when the inverter is operating at speed of 1500 r/min.

1) In operation
Operation data " "- " L‘;, V[\; : 1

RUN

PRG=DATA SET
>> = ED SEL

Operation mode
screen

2} Inverter trip and alarm indication

IR
Lt )

( Or/min
Alarm code

OC DURING DEC
F/DmFACTOR
>> = | TEM SEL

Alarm mode screen

RESET
3) Operation restart allowable
< [ Mr/min
. [ il
Operation data v O%
,-' ﬂz
A

STOP

PRG=DATA SET
>> = ED SEL

Operation mode
screen

Fig. 12-1-1 Operation and indication at alarm mode
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Table 12-1-1 Protection of inverter

Protective Keypad panel display i .
function ED D Operation explanation
Operates if the instant ocutput current of the inverter exceeds the
Overcurrent &L |OVER CURRENT1 overcurrent detection level by short-circuit or grounding in the circuit on
the output side.
- Operates at the ground detection of inverter output circuit. Excessive
ground fault current will also operate overcurrent protection.
Ground fault |EF | GROUND ALARM This function is to protect the parts. Provide Earth leakage relay or Earth
leakage breaker for preventing burn or fire hazard.
Fuse blow-out | 4CF |DC FUSE BREAK Operatgs vyhen a fuse blows in DC link circuit due to a short-circuit in
IGBT circuit.
Operates if the DC voltage in DC link circuit exceeds the overvoltage
detection level by rise of power supply voltage or regenerative power.
e However, the protection is not possible if excessive voltage (high
Overvoltage |&Y |OVER VOLTAGE2 voltage) is applied by mistake.
QOvervoltage detection level:
200 V series: 400V~ 400 V series: 800V
Operates if the DC voltage in the DC link circuit becomes less than the
undervoltage detection level.
' re If the data 1 of function “24 Restart after momentary power failure”
Undervoltage | L4 UNDERVOLTAGE2 has been selected, this does not operate.
Undervoltage detection level: )
200 V series: 186V 400 V series: 371 V
Inverter s Operates if the temperature around fins for cooling rectifier diodes and
overheating GH i 1INV OVERHEAT IGBT rises due to stopping of cooling fan etc.
External alarm Operates according to the signal of control terminal THR through the
inout OHZO |EXT ALARM alarm contacts of external equipment such as a braking unit, braking
P resistor if connected.
Inverter A Operates if the temperature around the printed circuit board within the
overheating §#3 \PCB OVERHEAT inverter due to insufficient ventilation etc.
Motor . Operates if the detected temperature of NTC thermistor built-in the
overheating GH% \MTR OVERHEAT motor exceeds the data of function “61 Motor overheating protection”.
Operates if the motor current (inverter output current) exceeds the
Motor overload (&L  |MTR OVERLOAD operation level of function “23 Motor electronic thermal overload” .In
detail, refer to  “9-2 Function description” i) Motor protection function.
Inverter o Operates if the output current exceeds the inverse-time overload
overload GLy |INV OVERLOAD characteristics shown in Fig. 12-1-2.
- Operates if the motor speed exceeds 120% of the data of the function
Cver speed 05 OVER SPEED “03 Maximum speed” .
Encoder circuit Operates if the circuit between encoder terminals PA and PB is broken
open F5 |PG BREAK or the PG interface card is not attached when the data of function
P “172 Number of PG pulses” is other than 0.
Thermistor _ Operates if the circuit of a thermistor is broken when the data of function
circuit open nrb | THERM BREAK “173 NTC Thermistor select™ is 1.
Charging Operates if a bypass circuit is not built in the DC link circuit {not closing
circuit PLF |CIRCUIT ALARM a magnetic contactor for charging circuit bypass) even if after 2 s from
abnormal power supply ON.
Memory error &+ ¢ IMEMORY ERROR Operates if an error such as abnormal writing occurs on the memory.
Operates, when Run or Stop command is inputted from keypad panel, if
transmission error between the keypad panel and the control part, or a
Communication halt in transmission is detected.
egr?élm keypad £~2 |KEYPD COM ERR NOTE: When operating with the control terminals, the inverter continues
p to operate without alarm indication and alarm output (any fault). Further,
The indication is fixed to the monitored state at error detection (not
change).
CPU error £~ 2 CPUERROR Operates when an errar oceurs in CPU.
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! Table 12-1-1 Protection of inverter (continued)

| Protective  |Keypad panel display | . .
} function ED LCD Operation explanation
Operates if a communication error or line cut occurs when the data of
RS485 error | £-5 |RS485 ALARM function “147 RS485 operation at error” are 0 to 2.
inverter output Operates if the measured value exceeds the data range of the motor
circuit EF-7 |OUTLINE ERR characteristics in motor constants auto-tuning or if the inverter output
abnormal - circuit is broken or not connected.
2;’2) rconverter £-8 |HARD ERROR Operates when an error occurs in A/D converter circuit.
NOTE: _
— [f the control power source vollage so decreasedas 5 500 [
to disable to keep the operation of the inverter control ¢ 400 i Output frequency =0.5Hz
circuit, all protections are automatically reset. E.ot At starting
— If the indication on keypad panel is out of this table, 2
refer to the Instruction Manual of used option. @ 200
£
When the inverter protection is activated, the alarm a 100 F?“tp”f(_freq”ency %9-5"*2
histories are rewritten. The alarm histories of the past 4 70 - n continuous operation
times are indicated with the alarm codes on the alarm 50 |
history screen of LCD. If the alarm is owing to the 40 +
complex causes, only the first detected alarm code is 30 F
indicated. The alarm histories are successively rewritten 00 I
per activation of the inverter protection and the fourth or
more previous alarm code is lost on the screen. =~ Output frequency <0.5Hz
10 ¢
r
0 =IThe latest alarm code | 5t
— 1 =[The 1st previous alarm code 4
— 2 ={The2nd previous alarm code ar
— 3 ={The 3rd previous alarm code -l
Fig. 12-1-3 Alarm history screen .l
As for inverter protection other than these, protection 0T T T 0 1s0 180
against surge voltage penetrated from the power supply .
is provided with surge suppressors connected to the Inverter output current [9]

circuits of main circuit power supply terminals (R, S and (100% : Inverter rated output current value)

T) and control power supply terminals (R0 and T0). Fig.12-1-2 Inverter overload characteristics
Betwsen line and ground: 7 kV (1.2X50 us)
Between lines 15 kV (10200 us)
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( 12-2 Diagnosis and remedy in case of protection activation

NOTE : The terms are abbreviated as follows:
— Function code is called code.

— Encoder is called PG.

a) Overcurrent

Qvercurrent

nr
“e

Is inverter output wiring (U, V, W)

Yes

™ grounded?
-| Detach the output wiring, check no

conduction to ground.

Yes
* Remove the grounded part.

No

¥

| Does grounded part exist within motor?
Check no conduction from terminals
U, V, Wto ground.

Yes

Replacement of motor is necessary.

No

\

Did it occur during auto tuning of motor
constanis?

Yes

¥

—Contact Fuji.

Enlarge the data of code 182.

No

L

is this a sensorless system?

(Code 172=0)
l No

Is number of PG pulses correct?

No

" | and conduct auto-tuning of motor
constants again.

| Set the number corresponding to motor

Yes
Y

Is wiring from PG correct?
-Is shielded wiring connection correct?

(These can be checked in encoder
signal screen for identifying IO signals.)
-Are signal and power supply lines
twisted?

-Signal and power supply wiring is good?

No

PG again.

Yes

Y

Is motor PG defective?
Check waveform of PG.

lNo

Possible inverter failure
—Contact Fuiji.

L

No

Does overcurrent occur during rapid
acc/dec?

1

Correct the wiring connection?

Y
Lﬁ Replace the motor PG.

Yes .
© Make the acc/dec time long and operate
inverter.
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b) Ground fault

Ground fault
£F

Is inverter output wiring{U, V, W)

¢) Fuse blow-out

Fuse blow-out
JdLF

grounded?

Remove inverter output wiring and check
no conduction against ground.

Yes

No

¥

Does groynded part exist within motor?
Check no conduction from terminals
U, V, W to ground.

Yes

———»| Remove the grounded part.

Replacement of motor is necessary.

No

\

’E:ssible inverter failure
—Contact Fuiji.

rls inverter output wiring (U, V, W)
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grounded?
Remove inverter output wiring and
check no conduction against ground.

Yes

No
1

Does grounded part exist within motor?
Check no conduction from terminals
U, V, W to ground.

Yes

4

—Contact Fuiji.

i

The fuse is provided for preventing secondary disaster such as fire hazard. When this alarm is activated, immediately
cut OFF power supply, check the cause according to following procedure, and replace the inverter.
When this alarm occurs, contact Fuji Go. without making power supply ON.

Remove the grounded part.

—Contact Fuiji.

_ | Replacement of mator is necessary.

No

3

Are main circuit power terminal (R, 5, T)
wiring and inverter output terminal
(U, V, W) mistaken?

Yes

| —Contact Fuji.

lNo

Possible IGBT failure in the main circuit
—Contact Fuiji.

Possible inverter failure
—Contact Fuiji.




d) Overvoltage

Overvoitage

Fris
o

e) Undervoltage

Undervoltage

b
Lo

Y

Yes

Is power supply voltage within the
specified range?

No

| Yes
Y

Is inverter output wiring (U, V, W)
short-circuited or grounded?
Remove inverter output wiring and
check no conduction between each
wirings against ground.

Yes

¥

Reduce the power supply voltage to less
than the upper limit of the specified
range.

No
¥

Is a braking resistor used?

No
Y

Is a braking torque necessary?

Yes |

Is the connection of braking resistor

mistaken?

Y

Remove grounded and short-circuited.

Apply a torque limit function and limit the
|braking torque to 3 to 10%.

Investigate application of braking
resistor. For inverters of 75 kW or more
in 200 V series and 90 kW or more in
400V series, a braking unit is necessary.

No

¥

Yes

Possible inverter or braking resistor
failure
—Contact Fuiji.

Yes

'

~ Is restart after momentary power failure

Possible inverter
failure
—Contact Fuji.

[y

No

Lapplied? (Code24=1)

No

Y

Has power failure (including momentary)

Yes

Y

Look over the connection again.

occurred?
l No

Is there any equipment failure or faulty
connection on the power supply circuit?

Yes

Reset the alarm and restart the inverter.

Y

INo
Y

Is power supply voltage out of the
specified specified range? |s there
missing phase in power supply?

Yes

.| Replace the equipment or correct the
coennection.

Change the power supply system to

No

Y

Is there loads requiring large starting
current in the same power supply
system?

Yes

" | conform 1o the specification.

) &

y No

1s L U activated when the circuit breaker

Yes '

or magnetic contactor turns ON?

Yes

Is the capacity of the power supply

transformer correct?

No
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) Inverter overheating and printed circuit board overheating

Printed circui board

L

overheating
JK3

inverter
overheating
I

h} Motor overheating

H

'

Is the load too

large?

No

3
Is the temperature
around the inverter
within the
specification?

Yes
Is the cooling fan |

in the inverter
rotating?

Yes
1

Are the exhaust
outlets blocked? ‘

Yes

Y
~ Remove the block. \

g) External alarm input

External alarm
input
oxe

'

Is the alarm signal
of external
equipment

|

es

N

|

No

Reduce the load.

-

Put the ambient
temperature within
the specitication.

Replace the fan.

No Possible inverter

failure
\;Comact Fuiji.

'annect the alarm
signal contacts. If

= the signal is not

connected between
the terminals THR-
~|CM?

Yes
Y

Is the alarm function

No

inputted, short-
circuit between the

terminals THR-CM.

Possible inverter

of connected
external equipment
activated?

Yes

Is the overheating
alarm signal of the
Fuji’s standard
braking resistor
connected?

Yes

Is the ambient
temperature of the
braking resistor
within the

specification?
Yes

1
Check the capacity
and %ED again.

139

failure
—Contact Fuji.

¥

Remove the cause
of the alarm
activation of
external equipment.

Put the ambient
temperature and
environment in

normal cendition.

Motor Possible cooling fan
overheating failure
DHY —Contact Fuii.
i
Li Yes
Is the motor cooling | No ;rls the input voltage
fan rotating? | of motor cooling fan
- within the
l ves specification?
No

Is the wind tunnel
of the cooling fan

| clogged up with

dust?
e

1
Look over the
power supply
system again.

Yes

No

\

Remove the
clogged dust.

Is the ambient

Take a measure to

again occur?

tempera.tur.e of No reduce the ambient
motolr.wm.un the temperature. _|
specification? -
i Yes
Yes Reduce the load, or
Is the load too L = enlarge motor
large? capacity.
‘ No
lare the motor Matcp the“data of
constants function | function 171
(code 171 1o 197) Motor select” with
matched with the them. ]
) )
combined motor? Yes
ves | » Isita dedicated
L motor for VG57?
Change the
thermistor to spare. No
R)onduct auto-tuning
| of motor constants.
Does the motor
overheating alarm | No The thermistor fails.
.

Use the spare

l Yes

thermistor by
changeover.

Possible the motor
or inverter failure
—Contact Fuiji.




i) Motor overload and inverter overioad

ar e
Ll ot

Inverter overload

Motor overload

i
[E NN

k) Overspeed

J

lAre the motor

| ./Make the electronic

overload i No thermal
characteristics characteristics
matched with ingctive (code
electronic thermal 22=0) and connect
characteristics? athermal relay
‘\’ Yes outside.
Are the electronic | ng Make them suitable.
thermal "l(Code 22 and 23)
characteristics
suitable?
# Yes v Reduce the load or
| is the load too | 'S _lenlarge capacity.
large? J ,
Make the time
! No constant of speed
The load is not Yes setting filter large.
large but the (Code 16)
variation of torque II‘ Yes

in operation is
large.

iNo

Possible inverter
failure
—Contact Fuji.

i} PG break

PG break
Fg

\

card attached?

_

Yes

L

Is the speed setting
value varying?

I'No
Y

Re-adjust speed
regulator {Code 14,
15, 37 and 38).

Make code 172=0

T Yes

Is the PG interface | No Is sensorless

control used?

‘No

Attach PG interface
card.

PG satisfied the

recommended size?

Is the wiring from
PG broken Yes -
No
1
Is the wiring from \ No

|No
¥

normal?

Is the PG waveform ;__ Check the shield

| No

Yes

\

Repair the wiring.

rChange the wire to

the recommended
size.

treatment.Replace
the PG.

i

—Contact Fuiji.

Possible inverter failure

™ number of PG

pulses correct?
(Code 172)

_|Match it with the

" | motor PG.

Overspeed
05
1
Is the speed Yes Increase ASR gain.
overshoet in high = (Code 13 and 37)
speed operation?
No Match the data of
) function “171
Are the motor Meotor select”  with
constants {code 171 |the motor.
)
. tq 197} match.ed Yes
with the combined | Ng =1
motor? = ISt .e motor a
dedicated motor for
lYes VGS.
| | No
Is sensorless Y
control selected? Conduct auto-tuning
(Code 172=0) of motor constants.
Yes
1
Are the inverter v Wire the inverter
output terminal (U, i = Output terminal (U,
V, W) circuits V, W) circuits.
broken?
l No
Possible inverter
failure
—Caontact Fuji.
}
Yes
Is the PG waveform No »| Check the wiring.
normal? Replace the PG.
3
Yes
is the data of No

|
|

1
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1) Thermistor break

Thermistor break

s b
¥
is the signal cable | YeS .| Wire it as the
of motor thermistor connection diagram.

broken? (THC-TH1)

lNo

Change the
thermistor to the
spare.
1

Is the alarm of No (The thermistor fails.
thermistor break * Use the spare
activated? thermistor by

Yes changeover.

¥
Possible inverter
failure

—Contact Fuiji.

m) Charging circuit abnormal

Charging circuit Look cver the
abnormal connection again.
PrF
7 f No

, Ty [Is the braking
Is the braking | "8, lresistor broken?
resistor connected Is the resistance

in fault? value different from
yNo the specification?
Possible inverter 1|' Yes
failure Necessary to
—Contact Fuiji. replace the braking
resistor.

n) Memory error (£~ !)

When memory error occurs, check the data of function
befare turning off the power supply. If the data are
correct, only the backup memory is abnormal. Save the
data with all save function again, and then, if the
memory error does not occur, the inverter can be
operated. Inspect visually the printed circuit board, and
check that dust etc. are not attached.

If the function data is found to be abnormal or if the

memory error frequently occurs, contact Fuji Co. since
inverter failure is possible.
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o) Keypad communication error

Keypad
communication
; error
: E-2

i
Is the connector of | NO

Correct the no-good

the keypad panel
inserted to the
socket?

l Yes

Once turn OFF the
power supply, and
turn ON it again
after wrning OFF
the charging lamp.

Y

L

Possible inverter
failure
—Contact Fuji.

Are the normal data | Yes
. =
displayed on the
keypad panel?
) No

part.

’ﬁa inverter is
normal and
operation can be
continued.
However, if the
communication
error frequently
occurs, the inverter
failure is possible
—Contact Fuiji.

p)} CPU error and AD converter error

CPU error
£-3

No

AD converter error
£E-8

!
Y

Is the control

Y
Is a circuit on the
printed circuit board | Ye$

terminal 13
short-circuited?

Yes

1

Remave the short
circuit.

Correct the no-good

short-circuited?
Check no dust etc.
on the printed
circuit board.

No

Y
Possible inverter
failure

—Caontact Fuiji.

part.




g} Tuning error

Tuning error

-
ErT

Y

Is terminals U, V, W
circuit broken?

No

r) RS485 alarm

RS485 alarm
£~5

| Wire as the

Yes

\

Is the rated voltage
of function “171
Motor select”
larger than

the motor
specification?

Yes

connection diagram.

Look over the data

INo
¥

Possible inverter
failure
—Contact Fuiji.

= again, and conduct
auto-tuning again.

|

Is the wire break
detection invalid?
{Code 148=0)

No

Look over the
communication line
again

A

Yes

_‘rls there any wire

" |broken?

No

Yes # *

Are terminators
attached on the

No Attach the

terminators.

communication line
wired on the side
of power ling?

both ends of
| communication
line.
Yes Look over the

] equipment
Is the total length of | No _ | configuration again,
the communication | and make the total
line less than the tength less than the
specified value? specified value.
No insulation: 10 m When using
max insulation type,
Insulation: 500 m apply the insulation

[max. type RS5485 in the

' Yes market.
Is response interval | No _ | Set the interval so
matched with the " |as to match with
trans./ receiv. that of the applied
changeover time of equipment.
the equipment such
as 232C/RS485
converter.
(Code 150}

\ Yes

Y
Are the arrange Na Refer to separate
method of parity = R5485 Instruction
and BCC check Manual.
code matched?

Yes

1

Is the Yes _ | Wire the

No

\

Possible inverter
failure
—Contact Fuiji.

communicaticn
line again so as to
separate from the
power line.
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12-3 Diagnosis and remedy in case of motor abnormal

a) Motor will not run

The motor will not

| Is the charge lamp

nn,

Remove the alarm

Yes

ON? Is LCD of
keypad panel
displayed?

No

o ‘Yes

[Is LCD of keypad
panel indicating

cause, and operate
after reset.

When there is no
abnormal condition,
continue operation.
b

Yes

alarm mode
screen?

No

command input
from keypad panel
or control
terminals?

—
Is the operation

Has the circuit
breaker and
contactor turned
ON?

‘Yes 7

No

Turn ON the circuit

Is the voltage of the
power supply
terminals (R,S,T)
correct?

No

" breaker and
contactor.

Check for the
presence of low
_ | voltage, missing

Yes

¥

Is a jumper or DC
link reactor
connected between
terminals P1-P{+)7

phase, improper
connection and
poor contact, and
take measure for
them.

——= Connect it.

Possible inverter
failure
—Contact Fuji.

: : | Yes
lw;u;he mc;tor unif | Keypad Control
or( R Jkey ™ panal terminal lIs the wiring
is pressed? ] No . between control Yes
Is the operation No : —
. » terminals FWD or
input command ON
REV-CM ceonnected
Set the speed by on the YO check correctly?
Hessing (A key. screen of LCD? '
i Yes _Yes No
Yes -
Will the motor run if L ! —
key is . No |Has the speed No Is the wiring Yes
pressed? co:;mand been ‘ between terminals
set?
11-12 connected
No N No
\ e €S © | correctly?
¥ N
i o
Possible motor Do the 1nve.rter = Possible inverter
failure output terminals failure
L (U, V W) have —Contact Fuiji.
applied voltage? -
No ‘ Yes
Yes j No i
Is the load too Is the wiring to the Correct wiring.
large? motor connected
Yos properly?
Y

Because of the too large load, the motor is locked. Reduce the load, or use an inverter
and a motor of larger capacity. Further, if attached a mechanical brake, check release of

the brake.

¥

rPossible speed
setting POT, relay,

™ switch, etc, failure

Correct wiring.

NOTE: Monitor the operation command or speed setting value on LED and LCD of keypad panel by selecting each function.

Motor will not start under these conditions:
— In the pre-excitation defined by function “27 Pre-excitation (Time)”
— When selecting coast-to-stop command with digital input of function “111 to 113 X1-X5 Function select” and making

the relevant terminal input ON.

— When a limit of speed setting is active by function “84 to 86 Speed limiter”
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b) Motor will run but speed will not change

The motor will run is the max. speed | Yes Rewrite the data to
but the speed will > setting too low? A " | match with the
not change {Code 03) specification
l No
- ¥
Is the speed limit Yes Set the speed by
function activated? pressing(_~ Jor
(Code 84 to 86) key.
}
l No Keypad. ] Yes
What kind is the panel " |Will the speed
speed setting”? B change by pressing N
(A Dor( key?| °
UP/DOWN adjust
Multistep speed
setting P Analog Dpes the speed y
.. signal change es .
(Oto =10V)
No
¥
Is the wiring ves |Possible speed
Y between terminals — ™| setting POT or
Is the wiring of 13, 12, 11 correct? signal converter
control terminals No VO failure
X1 to X5 correct? - .
Correct wiring
Yes ‘
Are the data of No Rewrite the data so
code 111 to 113 = as to match with
correct? | the specification.
Yes i I
Are the data of No
multistep speed
correct?
{Code 07 to 13)
Yes ¢=
Rewrite the data so Yes |Are the acc/dec No Possible inverter
as to match with the |~ times excessively ™failure
specification long? —Contact Fuji.
(Code 04, 05, 33,
34)

Motor speed change is very slow under these conditions:

— When mistaking the data setting of functions related to control such as function 123 Gain setting (12)

— When selecting speed auxiliary setting of function selection analog input (terminals Ai1 and Ai2), and not changing
the sum value of the signals from the cantrol terminals 12, Ai1 and Ai2.

— When activating torque limit due to too large load.
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c)

Motor will run only in low speed

e) Motor will run with large speed variation (hunting)

The motor will run in low speed nearly corresponding The motor is Match the“data of
to a slip frequency without increasing speed. hunting. function 1?,1 ]
{ Further, when continuing aperation, the motor trips Motor select” with
with alarmof ¢ or LU i them.
Are the motor . % Yes
1 constants functions | No . Is it a dedicated
Yes |Is the operation in . (code 171 to 197) motor for VG5?
[ |sensorless control matched with the ‘ No
selection? combined motor? Conduct auto-tuning
L No ' Yes of motor constants.
Lsutr:E:ract)? ;fG No . Rewrite the da}ta 50 Are_the constants of
pulses correct? as to match with ASR adjusted? NOTE
(code 172) motor PG. {Code 1410 18, 32, | No .. Adjust the constants
&Yes 37, 38) of ASR
Is the phase No pree Take measure so
sequence matched I - L(.){.)k over.the Is the speed setting | Yes as to keep the
:\:::1::; ;r;vlesrttfl; wiring again. ] value varying? " | speed setting value
. ? i I constant
shield treatment ' No —
?
P meoss %ol
- variation? failure
fYes Match the data of Yes —Contact Fuji.
Is the wiring function “171
between the No Motor select” with
inverter and motor them.
(U, V, W) correct? i When the load variation is large, the motor speed
YYGS Yes also varies. The speed variation can be reduced by
No . : higher response of ASR. Re-adjust the constants of
Are the motor }——» I;:t:r(:zﬂ?ét:,f ASR. But any problem remained on the operation,
constants - —Contact Fuji.
functions {code 171 ' No
to 197) matched \
with the combined Conduct auto-tuning NOTE: In general, the hunting is made small by
motor? of motor constants. reducing the data of function "14 and 37 ASR
‘ Yes {P constant)" and increasing the data of function
— "{5 and 38 ASR (i constant)"
Possible inverter
failure
—Contact Fuiji.
NOTE:

f) Motor speed is not stable during
acceleration and deceleration
{Overshoot and undershoot are large.)

— There is the case that the motor does not stop if
the operation command is made OFF when above-
mentioned phenomenon 0ccurs.
in this case,interrupt the power supply or make the
coast-fo-stop signal ON. Select the coast-to-stop
signal with function selection input {function 111 to

The motor speed is
not stable during

113). acc/dec.
-— Encoder is abbreviated to PG ‘
d) Motor will run in reverse direction of the Re-adjust the constants of ASR (Code 14 to 18, 32,
command 37, 38).

In general, the overshoot and undershoot can be
made small by increasing the data of function “14
and 37 ASR (P constant)” .

— When the phase sequence of the main circuit wiring
between the inverter and motor (U, V, W} is faulty in
the sensorless control.

— When the data related to speed command is
mistaken.
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g) ASR (automatic speed regulator) auto-tuning

Although starting
auto-tuning, but the §
motor does not

start.
Input the rotation
) direction command
Is the rotation No according to the
direction command ™ description in
linputted? | p. 121.

# Yes

Is the speed setting
value higher than
50% of the max.
speed?

Increase the speed
~| Setting value or
decrease the max.
speed (code 03).

No

Yes
Y

Remove the causes
according to a})

Although the motor
rotates, the
auto-tuning does
not finish. (Not
progressing the
bar graph on LCD)

'

When the acc/dec times (code 04, 05, 33, 34) are
long, since the torque command is small during
acc/dec, the auto-tuning may not be calculated.

In this case, make the acc/dec time (code 04, 05, 33,
34) as small as permissible by the load specification.
If impossible at min. acc/dec time, adjust manually

- |the motor constants.

When operating the
constants resulted
from auto-tuning,
speed variation of
the motor is large
(hunting)

y

When increasing ASR response, mechanical
vibration may appear with the load condition. {(For
example, large load inertia, large backlash of gear,
etc.)

In this case, conduct auto-tuning again after reducing
the response setting of function “51 ASR tuning
(Mode select)” . Or, adjust manually the constants
according to e).

h) Others

The motor is
abnormally heating.

Y

Are the motor
constants functions

Match the data of
function “171
Motor select” with
them.

[
Yes

{code 17110 197) | No Is it a dedicated
matched with the motor for VG57?
combined motor?
No
! Yes '
¥ Conduct auto-tuning
Is the motor of motor constants.
No. | continucusly
|operated in
extremely low
speed?
Yes
1
Is the motor for Na Use the motor for
inverter used? | inverter.
Yes
¥
—™ s the load too Yes _ |Reduce the load, or
large? enlarge the capacity
of the inverter and
No
" motor.
Are the inverter
output voltages No _ | Possible motor
(U, V, W) balanced? " |failure

Yes

Y

Possible inverter
failure
—Contact Fuiji.
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13 Option

Power supply

)]

W

Magnetic \‘ I
contactor

Circuit
breaker

Fig. 13-1-1 Option

Surge
suppressor

Radio-noise
suppressing
reactor

DC link reactor

"+ Speed setting POT

P(+)

Braking unit

Braking
resistor
Radio-noise
suppressing
reactor
L
M Motor
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Circuit breaker

Circuit breaker (MCCB) is connected for protecting the
main circuit up to the inverter and switching the power
supply. Its rated current and rated breaking capacity will
vary depending on the power supply specifications.

Magnetic contactor is not necessarily needed to operate

Magnetic the inverter. For safety, however,it protects the inverter by

contactor shutting the power supply off in response to the inverter
protection trip.

Surge Connect surge suppressor to suppress surges due to

suppressor switching exciting coils of the magnetic contactor, refay, etc.

?L?d'?é:g:ie Connect the reactor when noise interference to nearby

re .'Ec?to . 9 radios and electronic equipment is required to suppress.

DC link reactor

Provide DC link reactor when the standard applicable

motor with the capacity less than 55kW is applied in the

following cases.

— Capacity ratic of the power supply transformer to the
inverter is as shown in Fig. (a).

— A thyristor load or a power capacitor with ON/OFF
control is in parallel connected to the same power
source.

— 3-phase power supply voltage is unbalanced by 3% or
more.

Unbalance factor [%)

Maximum voltage[V] — Minimum Voltage[V]

X 100
3-phase mean voltage(V)

— Improvement of input power factor is required.
The power factor will increase to 0.94.

Fig. (a) Fig. (b}
1000 Power supply
.y transformer

DC link reactor
phecessary

500

DG !ihk reactor
not necessary

Transformer capacity[kvA]

MCCB MCCB j MCCB
l MC
{t Power

Inverter Thyristor capacitor
equipment

| i | ;
0 50 100

—— Inverter capacity [KVA]

—_——-

DC link reactor is included in the purchase of the inverter
for standard applicable motors rated 75 kW and above
(separate-supply unit).

Braking unit and
braking resistor

Connected braking unit and braking resistor when large
braking torque is needed.

Speed
setting POT

Connect the setting POT for speed setting per control
circuit terminal. Power is supplied from the inverter.

Keypad panel and
extention cable

Extention cable is used when the keypad panel is used
apart from the inverter.

Attachment for

The attachment is applied for the inverter with plastic cover

external cooling \when the inverter is used as external cooling type.




13-1 Braking unit and braking resistor

Table 13-1-1 Standard specifications of braking units and braking resistors

Motor [ Braking duty 5% ED Braking duty 10% ED
vottage I)E:}ti?n Inverter type Braking unit Braking resist.or | Braking unit Braking resistér |
[kW] Type |[Qty,| Type iOty.CFESG';yRe[Sga]”ce Type |Qty.| Type \Oty. C[ezfssaty He[sgai\ce
0.75 |FRNO.75VG55/N-2 . For the braking unit and the
1.5 |FRN1.5VG5S/N-2 DB22v-21B| 1 | 0.6 | 30 braking resistor in this
225 |FRN2.2VG5S/N-2 range, please contact Fuji.
3.7 |FBN3.7VG5S/N-2 DB3.7V-21B| 1 |, 1.2 | 24 DB3.7v-22B | 1 | 1.8 | 24
55 |FRN5.5VG5S8/N-2 DB55V-21B| 1 | 1.2 16 DB5.5v-22B | 1 | 2.4 16
7.5 |FRN7.5VG5S/N-2 DB7.5V-21B| 1 | 1.8 12 DB7.5V-22B | 1 | 3.6 12
11 |FRNT1VGSS/N-2 | Byilt-in DB11V-21B| 1 | 2.4 8 |Built-in |__ |PB11V-22B| 1 | 4.8 8
200v | 15 |FRN15VGES/N-2 |inverter DB15V-21B, 1 | 3.6 | 6 [inverter DBI5V-22B| 1 | 72 . 6
senes| 18.5 jFRN18.5VG5S/N-2 DB1gSV-21B| 1 | 3.6 | 456 DB18.5v-22B | 1 i7.2 45
22  |FRN22VG55/N-2 ‘DB22V-21B 1] 48 4 DBz22V-22B | 1 ¢ 9.6 4
30 |FRN30VG5S/N-2 DB30V-21B| 1 | 6.0 | 25
37 |FRN37VG5S/N-2 DB37V-21B| 1 : 7.2 225
45 |FRN45VG5S/N-2 DB45V-21B| 1 | 9.6 | 2 For the braking unit and the
braking resistor in this
55 |FRN55VG5S-2 DB37-2B | 2 48X2| 3/2 range. please contact Fuj.
75 |FRN75VG5S-2 BUS5-2B | 2 |DB45-2B 2 |8X2|25/72
90 |FRNSOVGES5S-2 BUS5-2B . 2 |DB55-2B 2 |72X2| 2/2
3.7 |FRN3.7VG55/N-4 DB3.7V-41B | 1 | 0.8 | 96 DB3.7v-42B 11 | 1.8 | 96
5.5 |FRN5.5VG55/N-4 DB55V-41B| 1 . 1.2 , &4 DB5.5V42B | 1 | 24 | 64
7.5 |FRN7.5VG5S/N-4 DB75v-41B| 1 | 1.8 | 48 DB75V-42B | 1 | 3.6 | 48
11 FRN11VG55/N-4 DB11V-41B | 1 | 2.4 32 DB11vV-42B ' 1 | 4.8 32
15 FRN15VG5S/N-4 DB15V-41B 1 | 36 24 DB15V-42B | 1 | 7.2 24
185 |FRN18.5VG5S/N-4 | Byilt-in DB18.5V-418| 1 | 3.6 | 18 |Built-in DB185V-42B| 1 | 7.2 | 18
22 |FRN22VG5S/N-4 |inverter B DB22v-41B | 1 | 4.8 16 |inverter N DB22V-42B | 1 | 9.6 16
30 |FRN30VG5S/N-4 DB30V-41B| 1 | 6.0 10
400V | 37 |FRN37VG5S/N-4 DB37V-41B| 1 | 7.2 | 9
series| 45 |FRN45VGS5S/N-4 DB45V-41B| 1 | 9.6 8
55 |FRN55VGE55-4 DB37-4B 2 |48X2| 12/2
75 |FRN75VG55-4 DB45-4B 2 \6X2: 10/2 For the braking unit and the
90 |FRN90OVGS5S-4 BU110-4B| 1 |DB55-4B | 2 7.2X2/7.5/2 braking resistor in this
110 |FRN110VG5S-4  |BU132-4B| 1 range. please contact Fuj.
132 |FRN132VG58-4 | BUT10-4B 2 For the braking resistor in
160 |FRN160VGS5S-4  |BU110-4B1 2 [this range, please contact
200 |FRN200VGSS-4  |BU1324B| 2 |FUli
| 220 |FRN220V(G5S-4 BU132-4B| 2

Table 13-1-2 Common specification of braking units and braking registors

Braking torque [%]

150

Braking duty [%ED]

5 (allowable duration : 5 's), 10(allowable duration :10 s)

Protective functicn

If the braking unit or resistor overheats, braking unit transistors are shut down and the inverter
protective function is activated.

Ambient temperature

—10to +50C
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Table 13-1-3 Braking unit and braking resistor conection

Voltage: 200V series Voltage: 400V series
Voo atad Conpecton dagrar Corpectin gran
put [kW] | Inverter type : , inverter type : ,
Braking duty |Braking duty Braking duty |Braking duty
5% ED 10% ED 5% ED 10% ED
0.75 FRNO.75VG5S/N-2
1.5 FRN1.5VG55/N-2 — —_— e D
2.2 FRN2.2VG5S/N-2 .
37 FRN3.7VG5S/N-2 FRN3.7VG55/N-4
5.5 FRN5.5VG5S5/N-2 FRN5.5VG5S/N-4
7.5 FRN7.5VG55/N-2 FRN7.5VG5S/N-4
11 FRN11VG5S/N-2 1) 1) FRN11VG5S/N-4 1)
15 FRN15VGBS/N-2 FRN15VG5S/N-4 "
18.5 FRN18.5VG5S/N-2 FRN18.5VG5S/N-4
22 FRN22VG5S/N-2 FRN22VG55/N-4
30 FRN30VG5S/N-2 FRN30VG5S/N-4
37 FRN37VG55/N-2 FRN37VG5S/N-4
45 FRN45VG5S/N-2 FRN45VG5S/N-4
55 FRN55VGSS-2 2) FRN55VG5S-4 2)
75 FRN75VG5S-2 FRN75VG5S5-4
90 FRNOOVG5S-2 3 FRNIOVGS5S-4 4) —_—
110 FRN110VG5S-4
132 FRN132VG55-4
160 — S E— FRN160VG55-4 E—
200 FRN200VGSS-4
220 FRN220VG5S-4
Fig. 13-1-1 Braking unit
&
RS%’ZS
/ X Terminal arrangement
g =]
Fig. A Fig.B
T
Twg e e
W o\
[aV ]
Dimensions{mm)] Terminal arrangement and screw size
Voltage Type ' P(+), N(—} [1,2,E Mkass
W [W1| H |H1|H2 D | Figure |4p (11.12.01,02) kgl
200V s 0B |230|130|240|225| 200|170 M6 Mé 7
series
400V BU110-4B A Mé
series ——-——BU132_4B 250|150(400 385|360 170 B MB M4 12
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4-¢d

" Terminal arrangement

Fig. 13-1-2 A
Braking E= F .
resistor __}__ Fig. A
_{_ﬁ
+ . goe .
A 1
e Fig. B
+H
4 |
T , . 1
Loow sl _ 18 * .
w D
Dut Dimensions [mm] Mounti_ng Terminal screw size Mass
Y Type W [Wi w2 | H [Fl | D |hokda| Y Maincrcut Conrolgicutl  [kg]
300V |DB2.2-21B 330 | 298 | 330 242 | 210 | 140 | 48 | 1 M4 M4 )
series  [DB3.7V-21B 400 | 368 | 400 | 280 | 248 5
S%ED b5 5v-21B
DB7.5V-21B 400 | 368 | 400 | 480 | 448 140 410 6
DB11V-21B 7
DB15V-21B 400 | 368 | 400 | 660 @ 628 | 140 M5 10
DB18.5V-21B
DB22V-21B 400 | 368 | 400 | 660 | 628 | 240 13
DB30V-21B M6 18
DB37V-21B 400 | 368 | 405 | 750 | 718 | 240 22
DB45V-21B 400 | 368 | 405 | 750 | 718 | 340 26
DB37-2B 400 | 368 | 400 | 660 | 628 | 240 > M5 26(13X2)
DB45-28 M6 36(18X2)
DB55-2B 400 | 368 | 405 | 750 | 718 | 240 44(22X2)
200V |DB3.7V-22B 400 | 368 | 400 | 480 | 448 | 140 | $10 | 1 M4 M4 7
sefies |\ DB5.5V-22B 8
10%ED  I5p75v208 400 | 368 | 400 | 660 | 628 | 140 M5 11
DB11V-22B 400 | 368 | 400 | 660 | 628 | 240 15
DB15V-22B 400 | 368 | 405 | 750 | 718 | 240 M6 25
DB18.5V-22B
DB22V-22B 400 | 368 | 405 | 750 | 718 | 340 30
200V |DB3.7V-41B 420 | 388 | 420 | 280 | 248 | 140 | 48 | 1 M4 M4 5
series  |DB5.5V-41B 420 | 388 | 420 | 480 | 448 | 140 | 410 7
S%ED  pR75vaiB
DB11V-41B
DB15V-41B 420 | 388 | 420 | 660 | 628 | 140 11
DB18.5V-41B
DB22V-41B 420 | 388 | 420 | 660 | 628 | 240 14
DB30V-41B M5 19
DB37V-41B 420 | 388 | 425 | 750 | 718 | 240 21
DB45V-41B 420 | 388 | 425 | 750 | 718 | 340 26
DB37-4B 420 | 388 | 420 ' 660 | 628 | 240 2 M4 28{14%2)
DB45-4B M5 38(19X2)
DB55-4B 420 | 388 | 425 | 750 | 718 | 240 42(21X2)
400V |DB3.7V-42B 420 | 388 | 420 | 480 | 448 | 140 | 10 | 1 M4 M4 8
series  [DB5 5V-42B 420 | 388 | 420 | 660 ' 628 | 140 11
10%ED
DB7.5V-42B
DB11V-42B 420 | 388 | 420 | 660 | 628 | 240 15
DB15V-42B 420 | 388 | 425 | 750 | 718 | 240 M5 25
DB18.5V-42B
DB22V-42B 420 | 388 | 425 | 750 | 718 | 340 30
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13-2 Reactor

a) DC link reactor

Fig. A

Fig. D

Fig. B

Terminal hole

Mounting
hale

Terminal ho'e E F
i =

Fig. E

Fig. C

E_H;._F.l

Terminal hole

|
[
|
|
i
i

+ = [
LB 1\ } . C
A 4G
Mounting
hote

i i
Motor rated ) Dimensions [mmj] Mass
Voltage output [kW] Inverter type Reactor type | Figure ATBTCcTDE|F] [ G 53 Thounting e da. | kgl
200V | 0.75 [FRN0.75VG5S5/N-2 |DCR2-0.75 A 66 |56 |72 90| — | — | 5.2X8 |64 M4 1.4
series 15 FRN1.5VG5S/N-2 |DCR2-1.5 A 66 | b6 | 72 | 90 — | 5.2X8 | 94 M4 1.6
22 FRN2.2VG5S/N-2  |DCR2-2.2 A 86| 71| 80 |100| — | — | 6X9 {110 M4 1.8
3.7 FRN3.7VG55/N-2 |DCR2-3.7 A 86171 |80 100 — 6Xg9 [110 M4 286
5.5 FRN5.5VG5S/N-2  |DCR2-5.5 A 1111|9580 |100 — | 7X11 1130 M5 36
7.5 FRN7.5VG5S/N-2  |DCR2-7.5 A (111,95 |80 (100 — | — | 7X11 |130 M5 3.8
11 FRN11VG5S/N-2  |DCR2-11 A 111] 05 | 80 100 — | — | 7X11 1137 MG 43
15 FRN15VGSS/N-2  DCR2-15 A 146124 | 96 | 120 — | 7>X11 |17 M6 59
185 |FRN18.5VG5S/N-2 |(DCR2-18.5 A 1461241 96 {120| — | — | 7X11 |180 M8 7.4
22 FRN22VG5S/N-2 | DCR2-22 B 155( 75 | 90 (116|105} 70 | 9X15 (210 10.5 14
30 FRN30VG5S/N-2  |DCR2-30 B |146] 75 |1001126|130| 70 | 9X15 |210 10.5 16
37 FRN37VG5S/N-2  |DCR2-37 C [156| 80 [100[126(110) 70 | 9X15 |260 10 19
45 FRN45VGES/N-2  |DCR2-45 C |[156] 80 |110]136|130| 75 | 9X15 |260 10 23
55 FRN55VG55-2 DCR2-55 C [170( 85 [110|136|130| 75 | 9X15 1300 10 28
75 FRN75VG5S-2 DCR2-75 D 200! 80 | 95 (126|180, 75 | 10X16 | 240 12 19
90 FRNIOVGSS-2 DCR2-90 E |180[100|100|131]150| 75 | 10X15|275 15 22
400V 3.7 FRN3.7VG55/N-4  IDCR4-3.7 A 86|71 80100 — 6X9 110 M4 2.6
series 55 FRN5.5VG5S/N-4  |DCR4-5.5 A 86 |71 1801100 — | — | 6X9 110 M4 2.6
7.5 FRN7.5VG5S/N-4 |DCR4-7.5 A [111]95|80 100l — | — | 7X11 |130 M5 4.2
11 FRN11VG5S/N-4  |DCR4-11 A 11195 | 80 |100| — | — | 7X11 |130 M5 4.3
15 FRN15VG5S/N-4  |DCR4-15 A 1481124| 96 [120; — | — | 7X11 {171 M5 59
185 |FRN18.5VG5ES/N-4 |DCR4-18.5 A 146124 96 |[120| — | — | 7Xi1 |11 M6 7.2
22 FRN22VGS5S/N-4  |DCR4-22 B 155(112|105|126]150| 70 | 7X11 ;130 6.4 12
30 FRN30VG5S/N-4 | DCR4-30 B [150! 75 | 85 [111|155]| 70 | 9X15 |210 8.4 14
37 FRN37VG5S/N-4 | DCR4-37 B 146| 75 [100!126|1585| 70 | 9X15 1210 84 17
45 FRN45VG5S/N-4  |DCR4-45 B 146, 75 |115|141|180; 75 | 9X15 210 105 21
55 FRN55VGE5-4 DCR4-55 B |146| 75 |1301156|190| 85 | 915 |210 10.5 25
75 FRN75VG55-4 DCR4-75 E 200| 70 |120|1511160) 80 | 10X16 | 250 10.5 25
90 FRNO0OVGSS-4 DCR4-90 E 220| 70 |140|171|165| 85 | 10X16 280 13 32
110 FRN110VGE55-4 DCR4-110 E 220| 70 [150|1811170| 95 | 10X16 {280 13 36
132 FRN132VG55-4 DCR4-132 E 190| 80 |146(177|180| 90 11 360 13 40
160 FRN160VG5S-4 DCR4-160 E 220| 90 |140(177]200| 90 | 122X20 | 350 12 45
200 FRN200VG5S5-4 DCR4-200 E 2301100(140[181|180|110] 12X20 | 310 15 50
220 FRN220VG55-4 DCR4-220 E 230(100,150|201 | 180|110 | 12X20 |320 15 50
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b) Radio-noise suppressing reactor

Type : ACL-10A Mass 1.7kg Unit [mm] Reactor
(=] Inverter
o D, i j - ; R
2-47 : Coil 4 turns or more in the same
130 | direction for each phase.
85 -~
] Reactor
% g l [ ] ololo|o Inverter
© | , — TR If the wires are too thick to coit,
ol I o 160 i : S R e R S A~ the wires through the 4 reactors
‘ i“ - ‘ vardreraleaanpares T Stuck
. 180 ,
oo oie
( 13-3 Auxiliary parts )
Fig. 13-3-1 Keypad panel 3
Type - TP-VG5 68403
73 15 |58 —
5, 68 5 55
l
i o —=t
CIKEYPAD OPERATION I w0
| 7ol
]'Eh/mm . ™
BHBES =
o o o o |~DA jt ! w
7
0 $35
‘ \ 28 2|8
—-| H
o
o h
= 3
&9
! O Sl 4
2—M3X17
{Panel cutting>
L1 _
1] 11
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Fig. 13-3-2 Extention cable for keypad panel

(20). 2000480 (201 10001100
A | / L 200480 , \
T = ===y o i |
~ 7{”‘ H _l S ____
R © 9|9 & !
Y
o -8 —
E!? -
Type Max. connection length  © &
GBIil-10R-2S 2m 7
|20 | 16
3.4 £.9£5:1
42.9
/ 2000£100 Type Max. connection length
r 1200280 ’ "\ GBim-i0ms 5m
@ 1 _—
max#6. 7 NOTE : if stretching the cable beyond max.
connection length, the cable may fose its curl.
5
. ‘ ‘ Type Max. connection length
16 20 | | 9.4 GBIll-10R-2C 10m

Fig. 13-3-3 Attachement for external cooling

$10
w2
| Wi —
F pirg
%I XF } o
or upper W5
part ©
L. pat -
(4]

4-M8X20

H2
H1

1

Lo

163

f;g:t lower j_f
y
=
f

) * Attachment rmounting hole
© : VG5 mounting hole

i Inverter exterior view

Thick
Type Inverter Type wi | w2 | H1 H2 plate
FRNO.75~7 5VG55-2
FRN3.7~7.5VG5S-4
PBVGSE-7.5 Lo e o 183 | 222 | 795 | 35 | 2
FRN3.7~5 5VG5N-4
FRN11VG5S-2
FRN11~15VG55-4
PBVG5-15 |Eon s ovoan.s 233 | 272 | 795 | 35 | 2
FRN7.5~11VG5N-4
FRN15~22VG55-2
PBVGS-22 | AN18.5~22VG55-4 098 | 337 655 21 | 2

FRN11~18.5VG5N-2
FRN15~18.5VGBN-4




Fig. 13-3-4 Speed setting POT
Type: WAR3W-1kQ(3W) B-characteristics
(made by Japan Resistor Mig.}

P42

Fig. 13-3-5 Surge suppressor

-]

Scale plate Type: 60P

Knob Type : 40N

NOTE : Scale plate and knob
are sold separately
from POT itself.

Circuit voltage less than 250V
(made by Okaya Electric)

1.7 _ T+1 300min | 40%1 TAij
_.._'..._ |
612 or——or—— 1
‘:I -—
-«-H- /1 e
6.0 * L
Preparatory solder J AWG20 twisted (with cover)
. Capacitance | Resistance Dimensions [mm]
Type Use with
P (#F) (Q) W H[T] A
$1-B-0 |Control relay or timer | 0.1 200 (172W) | 175 | 40 9.1 | 20.0
S52-A-0 | Magnetic contactor ] 0.2 ] 500 (1/2w) | 275 | 40 | 104 | 30.0
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C

13-4 Instructions for selecting main circuit equipment and wire sizing

D)

Fig. 13-4-1 Main circuit current (For selecting main circuit equipment and wire sizing)

Main circuit power supply 50Hz|Main circuit power supply 60Hz
Voltage 200V series . 200V | Voltage 200V series @ 220V
Motor 400V series : 400V 400V series : 440V | Standard Braking
Voltage orﬁ;[ggt Inverter type Input current DC link Input current bC link rr:‘?;%r cicuit
[KW] .(Total r.m.s. value) reactor (Total r.m.s. value) reactor | eyrrent current
With Without | cicuit With Without | cicuit
DCR DCR current DCR DCR current
0.75 |FRNQ.75VG5S/N-2 3.3 57 3.9 2.9 51 35 4.8 3.1
1.5 |FRN1.5VG5S/N-2 6.1 10.7 7.4 5.6 9.8 6.7 7.0 6.2
22 |FRN2.2VG55/N-2 8.7 15.2 104 8.0 13.9 9.5 11.0 9.0
3.7 |FRN3.7VG5H5/N-2 14.3 249 171 13.0 227 15.6 18.0 15.2
5.5 |FRN5.5VG5BS/N-2 20.7 36.1 248 18.8 32.8 225 27.0 228
7.5 |FRN7.5VG5S/N-2 279 49.0 34.0 253 442 30.3 37.0 30.8
11 FRN11VG55/N-2 42 73 51 39 68 47 48.3 452
200V 15 FRN15VG55/N-2 56 98 67 52 90 62 63.5 61.6
series 18,5 |FRN18.5VG5S/N-2 68 118 81 63 109 75 75 76.0
22 FRN22VGS5S/N-2 82 143 98 74 130 89 90 90.4
30 FRN30VG5S/N-2 110 191 131 100 174 120 116 123
37 FRN37VG5S/N-2 134 234 161 122 214 147 143 152
45 FRN45VG5S/N-2 162 283 194 148 259 178 170 185
55 FRNS55VG5S-2 197 345 237 180 315 216 216 226
75 FRN75VG5S-2 268 E— 321 244 E— 293 M 308
90 FRNSOVGSS-2 320 — 384 292 —_— 349 328 370
3.7 |FRN3.7VG5S/N-4 7.2 12.6 8.6 6.6 115 7.8 9.0 7.6
5.5 |FRN5.5VG55/N-4 10.4 18.2 125 9.5 16.5 11.3 13.5 11.3
7.5 |FRN7.5VG55/N-4 14.0 244 16.7 12.7 221 15.2 18.5 15.4
1 FRN11VG55/N-4 20.8 36.3 24.9 18.9 33.0 226 27.0 228
15 FRN15VG55/N-4 278 48.5 33.3 262 440 30.2 33.0 30.8
185 |FRN18.5VG5S8/N-4 33.8 59.0 40.5 306 53.5 36.7 37.5 38.0
22 FRN22VG5S/N-4 41 72 49 38 66 45 450 452
30 FRN30VG5S/N-4 55 96 66 51 88 61 58.0 61.6
400V 37 FRN37VGbHS/N-4 67 117 81 61 107 74 71.5 76.0
series | 45  |FRN45VG5S/N-4 81 142 97 74 130 89 85 925
55 FRN55VG55-4 99 173 119 90 158 108 108 113
75 FRN75VG55-4 134 E— 161 122 E— 147 145 154
20 FRNS0OVG55-4 160 — 192 146 —_— 175 165 185
110 |FRN110VG55-4 193 _— 231 176 — 211 197 -—
132 |FRN132VG5S-4 231 —_ 276 210 E—— 252 240 —_—
180 |FRN160VG55-4 278 —_— 333 253 E— 303 284 —_
200 |FRN200VGSS-4 345 —_— 414 314 E— 376 354 —
220 |FRN220VG55-4 379 -_— 455 345 — 414 399 _—
Remarks :

1) Input current is calculated per the following conditions :
— Inverter efficiency is 95 %.
— Impedance of power supply without DCR is assumed as 0.1% on inverter capacity base. Unbalance in phase current

due to voltage unbalance is assumed as 10%.
— For power supply voltage 230V or 380V, current is inversely proportional to voltage approximately.

-— "With DCR" means the case in which DC link reactor is connected.

"Without DCR"means the case in which no DC link reactor is connected.
2) Data are those for dedicated motor.
3) Braking cicuit current corresponds to 150% braking torque.
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Table 13-4-2 JIS C 3307 600V Polyvinyl chloride

insulated wires permissible current

Unit[A]
Wire size Ambient temperature
[mm?] 30C | 40T 50°C
35 37 30 21
55 49 40 28
8 61 50 35
14 88 72 51
22 115 94 66
38 162 132 93
60 217 177 125
100 298 244 172
150 395 323 229
200 469 384 272
250 556 455 322
325 650 533 377
NOTE :

— Maximum permissible temperature of conductor: 60T
— Single wiring in air is assumed.

Table 13-4-3 JCS 360 600V Cross-linked polyethylene

insulated wires permissible current

Unit[A]
Wire size Ambient temperature
[mm?’] 30°C 40°C 50C
3.5 45 41 36
55 60 54 48
8 74 68 61
14 113 103 92
22 154 140 125
38 218 199 178
60 296 271 242
100 423 386 345
150 532 486 434
200 644 588 525
250 735 671 600
325 873 797 713
NOTE :

— Maximum permissible temperature of conductor: 90T

— Single wiring in air is assumed.

Table 13-4-4 Specification main circuit terminal
(R’ s! T! U! Vs W, P1! P("')! DB! N('))

Voltage

Standard series
type

Low noise
series type

Maxirmum
wire size
[mm?]

Terminal
screw dia.
[mm]

200V

. series

FRNO.75VG5S-2
FRN1.5VG55-2
FRN2.2V(G55-2
FRN3.7VG5S-2
FRN5.5VG55-2
FRN7.5VG55-2

FRNO.75VG5N-2
FRN1.5VGSN-2
FRN2.2VG5N-2
FRN3.7VG5N-2
FRN5.5VG5N-2

14

M5

FRN11VG58-2

FRN7.5VG5N-2

22

M6

FRN15VGSS-2
FRN18.5VG5S-2
FRN22VG5S-2
FRN30VG58-2
FRN37vG5S-2

FRN11VG5N-2
FRN15VG5N-2
FRN18.5VG5N-2
FRN22VGS5N-2
FRN30VGS5N-2

60

Ma

FRN45VG5S-2
FRN55VG55-2
FRN75VG55-2

FRN37VG5N-2
FRN45VG5N-2

100

M10

FRN90VG5S5-2

325

Mi2

400V
series

FRN3.7VG55-4
FRN5.5VG55-4
FRN7.5VG55-4

FRN3.7VG5N-4
FRN5.5VG5N-4

14

M5

FRN11VG58-4
FRN15VG5S-4

FRN7.5VGS5N-4
FRN11VG5N-4

22

M6

FRN18.5VG55-4
FRN22VG5S-4
FRN30VG5S-4
FRN37VG55-4
FRN45VG55-4
FRN55VG55-4

FRN15VG5N-4
FRN18.5VG5N-4
FRN22VG5N-4
FRN30VG5N-4
FRN37VG5N-4
FRN45VG5N-4

60

M8

FRN75VG5S-4
FRN9OVGS55-4
FRN110V(G55-4
FRN132VG55-4

100

M10

FRN160VG55-4

200

FRN200VG55-4
FRN220VG5S-4

325

M12

NOTE :
— Maximum wire is based on JIS C 2805 “Crimp-type

terminal lugs for copper conductors”.

* For terminals P1, P(+), N{-}, CB150-10 specified by
JEM1399 "Crimp type terminal for low voltage

switching device" allows use of 150mn¥ wire.
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