e

PRI R Y S S i

v Ehe BRTEEES)

DUAL RATING INVERTE
INSTRUCTION MANUAL

Read salety instructions carcfully and nuderstand
them before using your inverter.
Keep thisd instruction manual for future reference.






IMPORTANT INFORMATION

Thank you very much for purchasing Hitachi frequency inverter.

We request that you read this manual carefdlly and use the inverter

correctly. Keep this manual for future reference.

DEFINITIONS AND SYMBOLS

Safety alert symbol, Dangers, Cautions, and Notes are used throughout this

manual with the following definitions and symbols.
SAFETY ALERT SYMBOL

This is the industry "Safety Alert Symbol".

This symbol is used to call your attention to items of
operations that could be dangerous to you or other
person using the inverter.

Please read these messages and follow these
instructions carefully.

It is essential that you read the instructions and
safety regulations before you attempt to use the
inverter.

A signal word-DANGER, WARNING or CAUTION-is used with
the safety alert symbdl. .

DANGER: Indicates the most extreme danger which, if not

avoided, will result in death or serious injury.

WARNING: Indicates any condition or practice which, if not

avoided, could result in death or seriously injury.

CAUTION: Indicates any condition or practice which, if not
avoided, may result in minor or moderate injury or

damage to equipment.

NOTE : Indicates an area or subject emphasizing either the
products capabilities or common errors in operation or

maintenance.

0-1



NOTE

(1)-.Do not reprint a‘:part or all of the contents of this manual
without permissin-of Hitachi.

(2) The contents of this manual are subject to chagéé without prior
notice without any obligation on the part of the manufacturer.

(3) All dimensions and spe;ds in this manual are specified by the metric

system.
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SAFETY INSTRUCTION

The following safety instructions are basic safety items when you use the
inverter, and these instructions for Hitachi inverter describes to assist
the operator and maintenance personnel in performing good work safety
procedure.

The personnel in charge of operation, maintenance and installation must
read and understand the safety instructions carefully before doing work,
investigating system/application.

Failure to follow safety instructions may cause a personal injury, damage

to the inverter or malfunction.
1. Safety Management

(1) Appoint a person who is responsible to operate the
inverter. Have the only quﬁlified persons operate and perform
maintenance.

(2) Train the operators and maintenance persons for the following.
. How to operate (start and stop)
. How to maintain the inverter.

(3) Keep the instruction manuai and other documentation in relation
to the inverter.

(4) Do not modify the inverters without manufacturer's written
permission.

(5) Xeep the inverter clean to look the LCD and instruction on the
inverter for everybody.

(6) Turn off the power‘supply to the inverter while not using it.

(7) Do. not use the inverter for medical equipment such as pacemaker

and fire pumps.
2. General Safety Instruction upon Receiving
(1) Check the model name of inverter on the box whether it is the
same as your order before unpacking.

(2) In the case of receiving a different model from your order, do

not use it and inquire to the vendor. -
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3.

4,

General Safety Imstruction upon Unpacking and Storage

(D
(2)

(3)

Open the box and check whether the inverter has a damage or not.
Check the specifications in the label on the rover whether they
are the same asg four order.

If you do not use the inverter for the time being.

Keep the inverter under the good condition.

General Safety Instruction upon Installation and Wiring

(1)

(2)

(3)
(4)

(5)

(6)
(7

Read and understand the installation and wiring section
completely before installing the inverter.

Put a LOCKOUT/TAGOUT to the power supply switch during
maintenance and servicing working.

The installation place must be wide enough space for maintenance.
Provide emergency stop buttons at necessary places, and do not
use the Free-Run-Stop and Reset functions of the inverter for
emergency stop. In the case of emergency, the power supply to
the inverter must be turned off.

Install the specified grounding to the inverter and others which
require it.

Connect the wiring correctly to proper terminal.

Insulation for power wiring should be in accordance to UL and CSA
standards which are as following.

Inverters rated below 100 amps should have 65/75 degrees

centigrade insulation.

Inverters rated above 100 amps should have 75 degree centigrade

insulation. See section 5§ and paragraph 10.6.
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5.

6.

General Safety Imstruction upon Test-run

(L

(2)

(3
(4)

Check the all wiring to the inverter and make sure everything in
order before turning on the power supply.

Make sure the programmed parameters whether they are in
accordance with your specifications. For example maximum
frequency, before operating.

Make sure nobody is near motor and equipment before switch on.
Put a sign board "ON TEST-RUN" around the inverter and equipment

(Motor, machine ... ete.).

General Safety Instruction upon Inspection and Maintenance .

(L)

(2

(3

Put a sign board "ON MAINTENANCE" around the inverter and
equipment.

Put a LOCKOUT and TAGOUT on the power supply switch during
working.

After power turn off, walt for until bus capacitors are
discharged. See section 7 and table 7-5.

Measure the DC bus voltage on the + and - terminals by volt meter
and make sure no voltage present on them befofe touching internal

parts.

General Safety Instruction upon Leakage Current and Electric Shock

Ground fault protection is intended for inverters. It is ineffective

for preventing electric shock caused by leakage current. Use a

leakage breaker and put it on power receiving side of inverter. See

section 5.
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(1 INSPECTION UPON UNPACKING )

Before installation and wiring, check to see:
(1) No damage is found on each product during transportation;

(2) The product is as ordered (check the type name, voltage and

frequency)

(3) A set of inverter unit and instruction manual are contained

together in the package upon unpacklng.

Product type
; Model symbol

4

HPC-VWS| - 16HF3D |
INPUT {3PHASE] OUTPUT

Input power supply—* ;gm }“025“60 YoLis, \‘U <—~—-—Output voltage
Input frequency — ity SEI6EF3D CAP. WA 11 15y |« Applicable motor
24 Ai 27 AJ

Year of manufacture ., Wit T Nmﬁn;ws Rated output current

I
L Number of specification
nameplate

Figure 1-1 Details of Nameplate

For any irregularity, contact your sales shop immediately.

Explanation of the inverter type

HFC- VWS l6HF3D

T T T "Version number
(D: Dual rating)

Structure type
F: Semi-enclosed type, with an open
type digital operation panel

-
lInput voltage

Hitachi (H: 400 V class, three phase)

inverter

Function and use
(S: Standard type)

Output waveform
(W: PWM control system)

Control system (V: Voltage)
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(2. PRECAUTIONS )

In operating the HFC-VWS3D inverter, first check that there is no

problem on the following: Inadequate operatlon can result in damage

to the inverter.

2.1 Installation Enviromment and Location

(1

(2)

(3)

(4)

(5)

Avoid a high temperature, high hunidity, easy-to—dew ambient
environment and a place exposed to dust or dirt, corrosive gas

and coolant mist, and set the unit in a well-ventilated room not

exposed to direct sunlight.

Avoid a place subjected to substantial vibration.

When installing the unit within the box, remove the terminal
cover. In this case, he unit can be operated within the range

of =10 to 50°C inside the box.

Use a nonflammable material, such a steel sheet on the wall for

installation. (The rear side will generate heat.)

Install the unit always vertically with a clearance around.

2.2 Input Voltage

Check that the input power supﬁly is 3-phase, 400 to 460 V, 60 Hz.

2.3 Connection

(1)

(2)

Be sure to comnect the power supply to L1, L2, L3 (input
terminals), and the motor to Tl, T2, T3 (output terminals).

(Wrong connections damage to the unit.)

Be sure to ground and earth terminal (@) for personnel safety.

(earthing resistance; 10 Q or less)

2-1



. FWD REV
(3) For operation start and stop, use rux l* | rUN |® STOP aéd FW/RV

terminals. Never turn ON/OFF input power supply.

2.4 Maximum Output Frequ._ncy

The standard set (set by manufacturer) of the maximum output
frequency is 60 Hz and constant torque (see Table 9-9).

The VWS3D series inverter allows a maximum frequency of 360 Hz

t375 Hz, when using F-03) to be set when an épprépriate V/F pattérn
is selected. Before you change the maximum output frequency or V/F
pattern, check whether this frequency is allowable for motors and

machines. If not so, select a suitable V/F characteristics.
2.5 Maintenance and Adjustment

(1) After cutting off power supply, do not touch the internal parts
until bus capacltors are discharged. See table 7-35.
(Since the capacitor charged voltage is still present, it is

dangerous.)

(2) Static electricity may cause breakdown to components on PC
board. Handle these parts after grounding the work bench,

soldering iron and person surely.
2.6 1Insulation Resistance Test and Withstand Voltage Test

Speclal care must be taken for insulation resistance and withstand

. voltage tests. When conducting these tests actually, be sure to
refer to "Insulation Resistance and Withstand Tests", see paragraph
7.2,



2.7 Restart Function

While the restart function is in effect, the motor is in the free-run
state. When it is necessary to hold the wmotor in the free-run state
through mechanical braking, therefore, do not use the restart

function.
2.8 Record of Setting Data

Though this inverter has various functions, it is recommended to fill
in setting data on the data sheet shown in appendix 1 for service,
maintenance and investigation.

Pass this record to the final end user.
2.9 Data Storage

The memory element called non-volatile RAM (NVRAM) is used to keep
the data after power supply to the inverter is off.

The changed data is stored in the RAM area of NVRAM temporally and
the inverter is operated under this new data. Since this new data
can be kept only while the power supply is given, this new data must
be re-stored into EEPROM area of NVRAM when power supply is turned
off. Under the following procedure shown in Figure 2-1 (a) below,
this procedure will be done automatically when power supply is turned
off, but in the case of (b), it will not be done and when power is

turned on again, the old data before changing appears again.

Power on }——— Data change

from A to B.

Power off

New data "B" is
correctly stored.

(a)

New data "B"
is not stored
into EEPROM
area.

NO

Figure 2-1 Storage of New Data
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To avoid the loss of new data, turn off the reset signal once

and turn power off to store the new data. This procedure is

required only once.

Take special care of this if the connection

in Figure 2-2 is made.

Mg
O —
Power f
supply !

Cmm o

X

4

Rs

Motor

Figure 2-2 Connection Diagram

o "

Electronic relay with the
same on/off timing as Mg,

such as auxiliary contact
of Mg.



( 3. STRUCTURE | )

This section provides the structure and VWS16HF3D 1s used as sa@Ple;

3.1 Appearance and Name of Each Part

Exhaust
Installation ¢
K(/holes ﬁj} 22;
- . - —| Front cover |2 ij
Digital operation i A/ ///
panel : ﬁ/l /4] ;jj
- 7
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Specification
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X Yl cover 7,
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lxﬂﬂmuﬂ
.llI___J[___HIH____IHI'
AN NSNS SN <~
"Figure 3-1 Appearance
[t; CAUTION: To avoid personal injury

Front cover and terminal cover can be removed by
loosening screws In this case, do not slip a cover
through your flnge*s.
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Mass

16HF3D

22HF3D

22.5 Kg
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24.5 Xg
(54 Lb)

Figure 3-2 HFC-VWS16,22HF3D
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< Air Intake
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40 kg
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HFC-VWS40HF3D
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////////////////

Figure 3-5
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INSTALLATION )

4.2

Transportation

Handle with care to prevent the inverter from being damaged during

transportation. Do not apply pressure to the cover of the inverter.

Handle

For 16 to 180 kVA

Figure 4-1 Handling the Inverter

Installation Environment and Location

This paragraph provides precautions for installation. For the

details, see table 4-1.

(1)

(2)

(3)

(4)

(5)

(6)

Installation surface must be flat and be used nonframmable
material.

Wide enough clearance for installation place

The inverter must be installed vertically and when number of

inverters are installed in the same place such as in the

cabinet, they must be installed side by side.

Install the inverter in a place not exposed to direct sunlight,
corrosive gas, coolant mist and explosive enivronment.

Be sure to attach the cover to protect the inverter when
obstacles drop on it.

Since the heat of approx. 5% of the rated capacity is gencrated
from the inverter, special care must be given to the ventilation

when the inverter 1s installed in the box.
L1



Table 4-1 Environment and Location

I TEM 16 to B6O0kVA Remarks
Ambient
Temperature | ~10°C 1o +40°C
Relative
20 tr 90 i
Humidity te % Non condensing
Vibration 0.2g or less
Installation ‘/———Flat and Flat and
Surface » nonframmable nonframmable
/I\ % matelial is spacer is
- % required, required if
% surface is
7% not flat.
Z
Mir Flou—d é
WALL
Inverter f///////////%/?%////////, %77///////////////// Less clearance
X //A " V, ———1 2 , , » 7
,;\1 r Elou} :/,/ \\(1350c)m /%2 e % Z/”// /%//%//f/////,/ o ”{//2
n 7 7 ; /,' ' ) X
equirnents %IOc:m S-710¢n % % Z I D
é\ = = ? // 7 ) 7,
7 7 7\ | 74 17
'//, TMscn é H % //h M%
7 (30) |7 Flow — é % Z
2 7 V7 7 %
N 0 //,
{ ) for 50kVA or more 7//’//////////////’%
Installation of A Install Do not install
. sta :
Singl : Holizontally
Vlns e Unit ] Vertically
h {
Air Flow
i Air Flow




Table 4-1

Environment and Location

I TEN

16 to 60kVA

Remark

Instaliation of
Hulti Units

10cm or more

p—

11

10cm or nore

N

D .

0

O

fi\
Air Flow

/]~ /]\

Keep the space more than 10cm -

: Do not
: buitd up
the
inverters.

Suniight

N

O

v’/\\Q\

JLN

Install the inverter away from windows
and do not expose to direct sunlight.

Corrosive
Gass and
Coolant Mist

Install the

inverter in a place not

exposed to corrosive gass and coolant

mist.

Corrosive Gass

]

;//Z// 1777,
Y
'(‘r ,/ ///~',’/. A /
)
Do not put inverter in
2 place exposed to

corrosive gas and
coolant mist.

=
NN

N\

”,

DO

N\

7, 7

NN

Explosive
Gass

Install the

inverter in a place of no

explosive environment.

Explosive Gass

T, %

7
2 : <
A AT A %
'5// » /r

G NI

27 ik ,//,////%
Do not put the inverter
in the explosive

N

NSNAN
N

S

N
N

N\

N,
~

7,

AR
AN

\\\\\\

NN
N

N

RN
N

N

2

0

N
N

NN

environment.
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<S. WIRING : )

5.

ZES WARNING: To avoid personal injury and damage to the inverter

An earth leakage breaker or an earth leakage detection
device must be installed on :he power receiving side.

115 WARNING: To avoid personal injury and damage to the inverter

Be sure the input power has been disconnected prior to
beginning work. )

Put @ LOCKOUT and TAGOUT on the power supply switch
during working.

[tx.CAUTION: Insulation for power wiring should be in accordance to
UL and CSA standards which are as following.

Inverters rated below 100 amps should have 65/75
degrees centigrade insulation.

Inverters rated above 100 amps should have 75 degree
centigrade insulation.

/N cauTION: To avoid dazmege to the imverter

Connect the power and control signal correctly.
Power supply to 11, L2 ead L3

Motor cable to Tl, T2 &nd T3

Take care of the following notes.

Selection of Power Wiring

All wiring should be sized and installed in accordance with national
and local electrical and safety codes. Use adequate size wire to
compensate for the voltage drops when the distance from the inverter
to the motor is long. This is very important when operating the
motor at reduced speeds because the voltage is already reduced along

with the frequency.
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The voltage drop between the inverter and the motor should be limited
to 2% or less. Voltage drop increases with wire length. A voltage
drop reduces the motor torque, increases the current and often causes
overheating.

The formula for figuring voltage drop is:

- V3ix RxLxA

v 1600

Where:

<
H

[}

Voltage drop__ L = Length of wire in meter

Resistance per meter in milli-ohms A = Current in amps

Insulation for power wiring should be in accordance to UL and CSA
standards which are as following:

Inverters rated below 100 amps should have 65/75 degrees centigrade

insulation

Inverters rated above 100 amps should have 75 degree centigrade

insulation.



5.2 Description of Main Circuit Terminals

Table 5-1 Main Circuit Terminals Description
Tereinal vidth
P
i ptanty LY T
Terminal|Terminal Wire
Model screv width Terminal location
slze
diameter! (mm)
16HF3D M5 13.0 AWG10 Terninal TM1
= SERY: Lzlcfgjtx lrz 3laE] s [ K] -
22HF3D M5 13.0  |AWG8 [\ L] = oo )il -« | )
A
; Power Motor
33HF3D M6 22.5 } AWGS supply ’
Ground Ground
40HF3D - M6 22.5 AWG4
Terminal of DC
50HF3D M8 28.5  |AWGA b ecuit
for braking
60HF3D M8 28.5 AWG2 cevice
75HF3D M8 28.5 !AWGZ/O Terninal T
. I L2|L3|cﬁ§irzlrz|7:lﬂ§j - i’lj
100HF3D M10 37 (AWG2/0 ' — s
; Power supply  Ouiput . 3Brzke Unit
120HF3D | M10 | 37 [ AWG4/0 Terninal TH2 Oalv 180:73D
’ ' (CONTROL POWER) iy
150HF3D | M12 57 |250 Kemil LA HILZH | L3 [L 1 M2 ot AL |2 13
For 460 V input uvse I1¥, L2% and L3d
180HF3D M12 57 300 Kemil Tor 415 to 440 V use L1M, 12¥ aad L3M
For 400 V input use L1L, L2L and L3L
Note 1: These terminals, (:) and (:), are for connecting a braking

device.
follows.

The minimum resistance of braking resistor is as

5-3




5.3 Connecting Main Circuit Terminals

(1) Wiring for the power supply and motor

Power Install an earth leakage
supply breaker other than a blade
type switch. The blade type
switch may cause an open-phase.

Figure 5-1 Power Line Wiring

Note 1: 1If line power supply is appliea to output terminals T1,
T2, and T3 instead of input terminals L1, 12, and 13, the
inverter is damaged. This is zlso very dangerous to
workers. When the motor is switched bétween the line
voltage power supply and the inverter, a similar
problem is likely to occur. To prevent such a mistake,
be sure to use electromagnetic contactor'with

mechanical interlock features to Mgl and Mg2.

~ Mgl Contactor with
Earth —_— | .

I mechanical
leakage :

interlock feature

breaker :
r==9 N
Power N i S L1 T1 ci\b
supply — S ! o L2 T2 5 . MOTOR
Mgy H 3 g2

Figure 5-2 Bypass Circuit
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Note 2:

Note 3:

Note 4:

Note 5:

. Note 6:

Note 7:

If the inverter is started and stopped by turning on
and off Mg0 and Mg2, the inverter causes an OC trip
because a rush current flows due to direct start. If
Mg0 and Mg2 are turned on and off repeatedly, elements
are damaged. For operation start an§ stop, use control
terminals, the digital operation panel or the remote

operator.

Do not insert a capacitor for power factor improvement

or a surge absorber between the inverter and the motor.

An earth leakage breaker or an earth leakage detection
device must be installed on the power recelving side.
Each unit of HFC-VWS3D series leaks a current of

about 3 mA. Therefore, when installing an earth leakage
breaker on the power receiving side, the breaker must
have a sensitivity which meets the formula below.
(Sensitive current of breaker) 3 mA x (No. of

inverters) + (Leakage current from motor and wiring)

Do not install an earth leakage breaker on the output

side of inverter because it will not operate correctly.

Particular attention must be paid to installation at a

location where sensitive current is restricted.

Ground fault protection is intended for the inverter.
It is ineffective for preventing shock hazard. So, be
sure to add an earth lezkage breaker for protection &f

the human body.



Surge absorber

Inverter

-

N L1 T1
Power supply ——0 ! O-W——Lz T2 e MOTOR

! L3 T3
Earth .
leakage Capacitor for power
breaker factor improvement

Figure 5-3 Absorber and Capacitor

Nores for wiring

During wiring or another job, place a cover on the slit ventilation
holes so that chips of power cables, weld spatters, iron chips, dust,

and other obstacles enter the inverter.

é:;;;;;;;:::;;2<———Cove* such as an iron

Ventilation holes sheet or another

///// nonflammable material

L]
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5.4 Grounding of Inverter

/N WARNING:

To avoid personal injury and reliable operation

The ground wirTes must be the same size as the incoming
power wires or sized according to NEC (National
Electric Code) Table 250-95 and local legal
requirements. Be sure of the quality of the your
ground used.

A copper conductor must be used. The above is required
on the inverter, motor and other equipment.

/D WARNING:

To avoid personal injury

The ground fault protection circuit is not designed to
protect personal injury. For protection, install a
leak braker type of a high frequency sensitive
current.

Note: Provide a grounding securely as follows:

. Provide grounding for a terminal.

(earthing resistance; 10 Q or less)

. Separate an inverter grounding cable from the grounding

cable for other power electrical equipment. Absolutely

avoid using the grounding pole together.

. When grounding several inverters, make connections zs shown

in (b) below so that no loop is produced as shown in (a)

below.

Inverter @) Inverter @&
"Inverter

Inverter()‘

e

,
Inverter &

1

Inverter ()¢

ol s

|
1

(a) (b)

Figure 5-4 Grounding

5-7




Selection of the

5.5 Connection of Control Circuilt Terminals

Frequency meter
(1 mA full-scale)

[~

For meter
calibration

50 <A max.

Figure 5-5 Wiring of Control Circuit Terminals

Note 1:

Note 2:

: |~ see table 9-8
F-28.
L] R
jQC:v"“R !RUNCOM JG |CF2|CFIl H | O OI" L |FW|RV | RS| L | FM|FRS|AL1| AL2] AL
— I
h—l Pot. meter Current
7 ¥ for frequency input Alarm
setting ( 5 .
T (500 2 to (& to l l ' l )
°l ] 2 k) 20 mA DC) T T See table 9-3
[ T T T 1 T Fault display
' ' ' ’ —— for contact
s o § & 9 E §' specifications.
o6 = = g § H a4 3 8 .5 o
—7 g £ g .- 9 Q9 = E
[ c = € Fe) o o) E] - =
os 9 2 g © « © o ) o =
o 5 a3 & 0w VR v
cece 2 o O o o v 2 !
— — &0 o - <] .‘0 I3 .,3 g 8
®o § & °© 5 5 5 u w E w
o C > et %) sed 0 = o o g I
oo o E - FUR o > 1o o
[ b = o [ ARE] o (3} (& ]
1 = ot Pt oD Y] It =
25 5 T 23
CE NGRS N
27 voe,

COM is a common terminal only for AR and RUN

terminals.

It is insulated from the other terminals.

Terminal L is a common terminal for the other

terminals.

terminals.

Do not connect them with ground.

Distinguish between these two common

For connecting a relay between AR-COM and RUN-COM,

attache a diode to the relay in parallel for surge

absorbing.
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Note 3:

Note &:

Note 5:

Note b6:

Use a shield wire for a signal line, and process it as

shown below. The wire length should be less than 20 m.

If the wire length unavoidably exceeds 20 m, use the
optional VX application controller RCD-A

(remote-control panel) or CVD-E (signal isolation

converter).

Insulate here.

\
t§ No earth connection is
required.
" Connect this lead to the
inverter's control terminal L.

Figure 5-6 Signal Wire Shielding

When a frequency setting signal is provided with a
contact (on or off), use a relay which does not cause
incomplete contact even at weak current or voltage (Use

like the cross-bar twin contact).

For other contacts, use a relay which does not cause

incomplete contact at 12 VDC, 3 mA.

Separate the inverter signal line from the power line

as shown in below. If cross-over is unavoidable, cross

them perpendicularly each other.

Mzin circuit power line

(11, 12, L3, T1, 12, 73, (®, (O, ALO0, ALl,
AL2, etc.)

Right angles are required. -

- Signal input line
(4, 0, OI, L, FW, RV, FH etc.)

10 cm or more spacing is required.

Figure 5-7 Wire Separation

u
1
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( 6. OPERATION

D

/A WARNING: To avoid personal injury and damage to the inverter.
This inverter must be operated oniy by qualified
personnel familiar with operation.

Failure to observe this precaution could result in
personal injury and / or equipment damage.

/D WARNING: To avoid personal injury

ChecK the inverter parameters. Especially the maximum
frequency of the inverter and allowable speed of motor
and machine. The overspeed operation causes the
mechanical damage of the motor and machine, and it
could cause the fatal persomal injury.

‘6.1 Before Operation

Prior to trial operation, check the following.

(1) Check that 21l power lines (input terminals L1, L2, L3, output

terminels, T1l, T2, T3 braking unit terminals +, -) are

connected correctly. Need special care for inmput and output

terminals have been connected correctly.

(2) Check the signal lines for wrong wiring.

-(3) Check that the inverter case earth () is grounded.
(earthing resistance; 10 Q or less)

(4) Check that other terminals that (@9) are not grounded.

(5) Check that the inverter is mounted on the wall. Also check Ehat
- non-flammable material, such steel sheet is used for the wall
surface on which to install it.

.(6) Check that the terminals have not been short-circuited by cable
crumbs or connectors after wiring. Do not leave the tools used.

ol
i
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(7

(8)

Check that neither short-circuit nor grounding occurs in output

terminals.

Check that the screws and terminals have been tightened firmly.

Conduct the insulation test and withstand veoltage test according

to the procedure shown in Section 7 "Maintenance'.

other than the specified terminals.

Do not test

6.2 Operation Pattern -
The HFC-VWS3D serles inverter provides the following patterns of
operations, including the operations of the remote operator and copy
unit (options).
Table 6-1 Combination of Operation Method
Command Frequency Operation/stop command
Digital Digital Digital - Digital For
opera— |Ex- opere= |Ex- Remarks .
. remote . remote details
tion ternal tion ternal
Pattern panel operator panel operator
1 L. L Stanqard Page
setting |6-6
2 Page
L L 6-7
3 L L Page
6-8
4 L L Page
/ 6-9
5 L * L * .Opera-
tion by
6 L= L remote
operator
7 L L * 1(option)

Note: * indicates the operations to be performed by the remote operator

or copy unit.

For details, read the respective instruction manual.
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6.3 Setting Functions before Trial Operation
The functions of the inverter are factory-set to standard values.
Change the settings with reference to section 9 if necessary.
Table 6~2 shows the standard settings of the functions which
are usually used frequently.
Table 6-2 Value of Original Standard Setting
- Standard
Function Standard setting setting |Setting change
display
V/F Maximum frequency is 60 Hz, "VFE-VC Set a new
pattern constant torque characteristics. 060-060 |value in the
setting function mode
(F-00) (see table 9-8
g F-00.)
o
it
o]
o ~Qutput frequency
> 60 Hz
The relation between the reference
signal and the output frequencv is
the following.
[In the case of external signal]
0 - 10 V: A frequency of 60 Hz is Gain and bilas
- set at 10 V. ad justment are
0 - 5V: A frequency of 60 Hz is possible (see
set at 5 V. ' table 9-8 F-26
& - 20 mA: A frequency of 60 Hz is and 27.)
set at 20 mA.
Accelera- 30 seconds ACCEL-1 Set a new
tion time 30.0S value in the
setting DECEL~1 function mode
(F-01) and 30.08 (see table 9-8
decelera- F-01, 02.)
tion time
setting
(F-02)
Frequency Ope.-key side F-SET-M Set a new
command, (The setting can be changed to the Ope.-key| value in the
operation terminal side or optionally to the F/R-SW monitor mode
command remote operation side.) Ope.-key| (see table
9-3.)
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Table 6-2 Value of Original Standard Setting (Continued)

Standard )
Function Standard setting setting Setting change
display
Frequency Set zero (0) Hz on the digital FS 000.0 | Set a fre-
setting operation panel. quency in the
(When the frequency is set with monitor mode
control terminals, set the frequency (see table 9-3.)
command switch to the terminal side.) -
Electronic [ The thermal level is set at the E-therm | Set a new
thermal protection.level of the general=- 100% value in the
level purpose motor. However, the level function mode
adjustment [is 100%7 of the rated current of the (see table 9-8
(F-23) inverter. Adjust the thermal level ‘F-23).
setting by following equation;
Thermal level setting
_ Motor nameplate current at 50 Hz
Inverter rated current
x 100 (%)
[Example]
Inverter: Rated current 16.5 A
Motor: Rated current 15 A
Thermal level setting
_ 15 - one
6.5 % 100 50X
External Start point or bias adjustment and F-START Set new
frequency |end point or gain adjustment for 000.0Hz | values in the
setting external speed setting signal input, |E~END function mode
e Start 4 - 20mA, 0 - 10 Vand 0 - 5 V. 000.0Hz | (see table 9-8
(F-26) These frequencies are 0 Hz at F-26, 27).
e End standard setting. At O Hz, the
(F-27) inverter is operated at the selected

V/F pattern.

> . Reverse conver-
5 ,\~\ :: sion is also
% \;TT/ possible.
15
b External frequency
setting
4 - 20 mA
0 -1V
0 -5V
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o Simple trial operation method for operation pattern 1

The most simple operation with no additional external device such 23 a potentiometer or switchs can

be done by the operation patern 1 shown on page 6~6.
change in monitor mode is required.

To do this ‘operation, however, some data

Step

Digital operation panel

Display

Remarks

Power ON

Selection of
frequency command
method

Selection of
operation command
wethod

Frequency setting

Opecration

When accelera-
tion and .
deceleration
are required

Stop

Press or -.

Move the cursor,
using , and set
to Ope.-key using

M &-
Press or .

Hove the cursor, and
set to Ope.-key using

M @-

Press [HON| to display

|rsi,
2L H

Yove the cursor,
using E , and sel
the frequency, using
relli)

Select the fregquency
setting (FS) mocle, and
change the frequency
setting using

il

-

Press [ST0P|.

[£5 000.0 000.0 2 |

beew— Cursor

Frequency
setting

Output
frequency

[E-SET—H Terminalggi]
[ F-SET-4 Ope.=key |
L

Cursor movement

lf/R-SW Terminal -

Lf/x—sw Ope.-key ]

Cursor movement

[FSOOD.O 000.05;441

(Sample secting of 45 Hz)

[fs 040.0 000.0 Kz ]
f

[{S 045.0 000.0 Hz ]

LCursor

Changes in frequency can be
monitored at the right side
of the same screen.

(Sample setting of 30 Hz for
deceleration)

Lffozg.o F030.0 H:]

L--—-—-or R

Power on and the frequency setting
(FS) and output frequency appears.
In the second case and after, the
previous display (before power
off) appeare.

Prequency setting command is
selected 1a digital operation
panel.

Operation command is selected
in digital operstion panel.

Move the cursor left by one digit.
For detalls, see page 9-7.

for forward operation

for reverse operation.

The motor starts to accelerate for
operation.

If the serting is changed during
motor operation, scceleration or
deceleration are started, reaching
the set value.

The motor decelerates vhen the
ST0P i [ d

STOP] is pressed, and stops
operation.




Operation pattern 1

When

the frequency setting, operation and stop command are carried out on the digital operation panel

Note 1) 1f the frequency and operation command are set

during power failure, operation will be restarted

at power ON. For safety, however, it is

—_—
'—'j:i++4:% recomnended that Mg be inserted into the input
J-phase :t 11 711 < .
pover ¢ |' L2 72'3 Hotor s1de.
supply  —P : L3 oy
[ e
[}
®
Yrcqucncy{ °
¥o wviriag command o
required Forvard S F
rua/stoptFw
keverse av .
Tun/szopins [ ])‘xult alarm
201
Fas W2 | velay .
"0 -
o L]
orr . A
L (f < 1com)
e

Step

Description

{ Pover ON

Selecrion of
frequency
sezting mode

Fregquency
secting

Cperation
comzand

Acceleration/
deceleration

t Stop l

After power ON, the previous display (before power off) appears.

T

[ Fs 000.0

; Cursor

The newv frequency can be set because the above mode is for frequency setting.
Rz 1

Hove the cursor, using (i, 2nd input the preset value of frequency with A} |

.

000 .0

L IS 000.0

| S—

0o60.0

Cursor

[

[ FS 040.5 Hz

FWD .
Press .| for forward operation.
REYV ¢ .
.Presl run| for reverse operation.
Hove the cursor with E , and re-input the preset value of frequency with [A] .
When it is entered, acceleration or deceleration are started.
(1. Press |STOP|.
When this |STOP| key is pressed, the motor decelerates and stops according
to the preset deceleration time. (F-01, F-02),
2. Set the setting frequency to "O¥,
Move the cursor with Eﬂ and set the frequency preset value to 0, using the
! key. The motor decelerates and stops according to the preset deceleration
\ time. (F-01, F-02). .
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Operation pattern 2

When the frequency setting and operation/stop command are carried out externally; (FW/RV terminals)

The following description is given for operations on the operation boxes (OPE-4H/8H).

Note 1) If the frequency and operation conmand are set

EF 7 s during power failure, operation will be restarted

—S—-—"_'_“"@— | at power ON. For safety, however, it is

uca
J-phase
pover

1o

trecommended that Mg be inserted into the input
side.

L1 T

—_— ll:.: 12 2 :ﬂ) Motor
supply __..T.n.r.:\. - |
t

Trequeacy
neller

Frequency
weler

Forvard
rua/stop

Severse
rua/etop

Fault alarm
relay

©

Operation

o)

Step ' Description
After power ON, the previous displa} (before pover off) appears.
l [ESOO0.0 000.0 Hz1
2 Press or @ once Lo select the fregquency command method.

Selection of
fregquency
cormmand method

Selection ¢f
operstion
comrmand method

Operation
coumand

Frequency
setting

L{-SET—M Ope.~Xey I

1
[S— Cursor movement ——

Adjust the cursor to "0" position with the key, and press the key to select
the terminal mode.

[F—SET—H Terminal ]

Press [HDN to select the operation comzend method.
S |
LF/R—su Ope.~Xey ]

Adjust the cursor to "0" position with the key, and press to select the
terminal mode.

[F/R-Sw Terminal ]

(FS display)

“F" and "R" are displayed, using Torward Operation (FWD) and Reverse Operation (REV)
on the operation box respectively.

Turn the frequency setter on the operation box (OPE) for frequency setting: the _
motor vill be operated. Set the switch (FWD or REV) on the operation box (OPZ) to
USTOP": the motor will decelerate and stop according to the preset deceleration time.
Even when on the operation panel is pressed, the motor decelerates and stops
according to the preset deceleration time. In this case, the switech on the
operation box (OPE) should be off once and on again for restarting the inverter.

Ia the terminal mode, it is possible to make | STOP] on the operation panel effective
or ineflective (see descriptions on table 9-8 F-29 and field 3 ).
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Operation pattern 3

When the frequency is set on the digital operation panel, and vperation/stop command is carried out

externally (FW/RV):

Note 1) If the frequency and operation command -are set
during power failure, operation will be restarced

A -_;2_@ at power ON. For safery, it is recommended that
— 1) ] Mg be inserted into the input side.
Vs u,r———~“——‘
J-phase Tl 1Y T14
supply -—-TTU‘*"" 13 T3
L -
L3
"
Ko wiring, Frequency |40
required  comaand o
Forvard N TS Fu
run/ecop vt fw -
Reverse Rarselld AL
run/stop E: :; [ })’-ult alarm
" :
EE ns oo | relay
H .
R o
i
L S e
_,_J@
=
Step Description

|

Selection of
operation
coz=and method

Selection of
frequency
setting mode

!

1
Frequency
secting

]

1
Operation
command

Acceler
deceler

ation/
ation

Stop .

After pover ON, the previous display (before power off) sppears.

He |

Press [HON]| or I_« 2 times to select the operation command method.

]

Adjust the cursor to "0" position with the E key and select the terminal mode with
[_f_/R-S\-’ Terwminal

the {1_; key.
l~— Cursor movement ——J

Press the [HON] or W' key any times to select the frequency setting mode.

e ]

i key and input the preset value of frequency with @

llzJ

FS000. 0 000.0

I F/R=-5SHW Ope.-Key

[FS 000.0 co00.0

Hove the cursor with the

and E keys.

[ FS 040.5

000.0

Forward operation is performed with FW-L ON.

Reverse operation is performed with RV-L ON.
Hove the cursor with the "l key, and re-eénter the preset value of frequency.

Turn off the control terminals FW-L and RV-L, and the wotor will decelerate and stop
according to the preset deceleration time.

"In the termiaal mode, the motor can be stopped with the STC\P] key. The
can be made effective or ineffective.

STOP) key

(See descriptions table 9~8 F~29 and fleld (3).)




Operatio

n pattern 4

Wnen the frequency is set externally and operation/stop command is carried out on the digital operstion

panel:
" Note 1) If the frequency and operation command are set
EF T g during pover failure, operation will be restarted
——{S}—————i?————~»—<:>————AJ at power ON. For safety, it is recommended that
— Mg be inserted into the inpuc zide.
§or oy,
T — R ) T
pover J—— - 12 T2 1 Hotor
supply -——-’T-ﬂr’\- L3 731
1
1 *
—
Frequency 40
setter R
L Fad
No Virinl(rorvtrd run/3cop{ {rw
required Vreverse run/scop | tAY . .-
:; At I Fault alars
FRs 24 | reley
I
er1 ILY
& =]
% KOs
—
=

Step

Description

1

Selection of
frequency
setting method

Operation
comzand

Frequency
serting

Stop N

After power ON, the previous display (before pover off) sppears.

Kz ]

Press MON or EE] once to select the frequency command method.

l

> key, and press the E key to select

]

000 0

[ FS000. 0

[ F-SET~N Ope . -Key

Adjust the cursor to '"0" position with the
the terminsl wode.

[7 F-SET-H

Return the cursor to the previous position
for FS display.

[es

. W
For forward operation, press l;UH s

REV
{Rus

Termn

000.0 000

' is displayed.

For reverse operation, press : “R" 1is displayed.

(However, since the frequency setting is not entered, no motor can be operated.)

Input any one of the following:

e Turning the frequency setter,

e Input 0 - 10 VDC or 0 - 5 VDC (see table 9-3 display sequence 2) between O-L
terzinals on the printed circuit board.

Input DC 4 - 20 nA between OI-L terminals on the priated circuit board.

Press the | STOP ] key.




6.4 Example of Connection When a Motor with a Brake is Used

/D HARNING: To avoid personal injury

When stops the inverter for emergency case not only
using the function of free run stop (FRS) or reset (RS)
but also the power supply to the inverter must be
turned off.

Power supply

)4

MC8
T EF For an OFF brake For an ON brake

éBSS

ll‘v‘g] | éRYl

lRYl

f

: , Mg2 Mg2
|

o

<For power For motor
ON—OFF) (operation/stop)

° RY1

Mechanical brake Soft stop

AN
Motor speed / \['/ /

SW (Operation/Stop switch) | OFF l ON ] OFF [ ON
B Mgl ofFF [ on Jorr ] own
For an ON ON | OFF | ON OFF
MEZ brake
For an OFF oFf | on | o | on
brake

Figure 6-1 Example of Connection when a Motor with a Brake is Used



<7. MAINTENANCE AND CHECK )

7.1

The inverter consists of many components, and will not fulfill the

function unless those parts operate normally. It is therefore

necessary to find fault signs of the parts and equipment early by

periodic inspection and to take measures for them.

Prior to maintenance and check, it is recommended to check the setting

data because it may be changed before restart. (See Appendix 1.)

Cautions on Maintenance and Check

/A\ WARNING:

To avoid personal injury

Hazardous voltage is present on the terminals and
printed circuit board. Always disconnect power supply
and put the TAGOUT, LOCKOUT beginning any service.
After turning off power supply, do not touch the
internal parts of inverter until the LED lamp on the
printed circuit board (visible after the terminal cover
is removed) goes out, and then measure the DC bus
voltage <:> and <:> terminals with voltmeter, and make
sure no voltage on them.

A\ CAUTION:

To avoid damage to the inverter

(1) KXeep the unit clean to prevent entry of dust or
dirt.

(2) Do not pull the cable when removing a connector.

(3) Take special care not to mis-insert the connector.

~(4) Be sure to tighten the terminals and connectors

securely.

(5) Check no moisture and oil mist are present inside:

Fo

I

details, see table 7-1.




7.2 Checking Items
(1) Routine check
(2) Periodical check (yearly)

(3) Insulation resistance and withstand voltage test

/N CAUTION: To avoid personal injury and damage to the inverter

To conduct insulation resistance and withstand veltage
tests, connect the terminals as shown in Figure 7-1 and
perform measurements under. the. following conditions:

# Measure the resistance between a terminal and the

ground with a 500 VDC megohm-meter as shown in
Figure 7-1. Confirm that the inverter withstands
5 MQ or more.

e Apply 2000 VAC, between a terminal and ground
for one minute as shown in Figure 7-1.
Confirm that there is no abnormality.

» Do not perform insulation resistance and wlthstand

voltage tests for the terminals not shown in Figure
7-1 such as printed circuit board.

L1 L2 13 T1L T2 T3 ® ®
R 2 9 R © 9 Q o

o e e N e N T

megohm-meter

Figure 7-1 Terminal Connection for Insulation
Resistance and Withstand Voltage Tests
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Note 1: If the inverter is used under a heavy load at a high
temperature, the life of the smoothing capacitor is
significantly reduced. When replacing the smoothing
capacitor with a one which has been stored for three or more
years, perform aging under the following conditions before

using it:

1) At first, apply 80% of the rated voltage to the
capacitor for one hour at room temperatures.

2) Next, raise the voltage to 90% of the rated voltage and
maintain the voltage for one hour at room temperature.

3) Finally, apply the rated voltage to the capacitor for

five hours at room temperatures.

Note 2: ©Notes on handling printed circuit board
Usually, no maintenance is required for printed circuit
board. If maintenance or check is required, note the

following points:

s Prevention of damage due to ESD (Electrostatic Discharge)
The MCUs, ICs, and other components on the printed circuit
board are sensitive parts against ESD. Precaution for ESD
are required when testing, servicing or repairing. Be sure
to ground the working bench, soldering iron, a2nd human body

before handling.

>
o}
re
1]
W

Since the display is a liquid crystal display, 1t may be

illegible at some viewing angles, however, it is normal.

To minimize the idle time, it is recommended that the parts listed in

Table 7-2 be stocked.
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Table 7-2 Recommended Spare Parts

Quantity
Part name Sequence symbol Remarks
In use | Spare
Inverter module PM 3 -1811-6
Cooling fan FAN 1 - 11 1
Converter module DM 3 3
Smoothing capacitor |CB 2-10 2-10 |Store smoothing
- capacitors at
-20°C to +30°C.
Digital operation D.OPE 1 1
panel
PC (Printed Control PC board 1 1
circuit) board
PC board Base PC board 1 1
7.3 Measuring Method of Input/Output Voltage, Current, and Power

General-purpose measuring instruments to measure input/output

voltage, current,

the effective value of the fundamental wave.

and power are listed below.

total effective value.

)

G

®
©

L1
Power

L2 !
supply \\_//

O

For voltage, measure

For power, measure the

@

Inverter
L Ti
Lz T2
L3 T3

@

Figure 7-2 Measuring Method




Table 7-3 Measuring Location and Measuring Instruments

. . M 4 Standard
Heasuring TeassFlng Measuring instrument v:ii:re measure=
item ocation ment value
Power Between L1 and Moving-iron type |Effective |400 to
supply L2(ER}, L2 and " voltmeter or value of 460 v/60 Hz
voltage L3(ES), and L3 —— rectifier type the funda-

Ep and L1(ET) voltmeter mental
wave
Power Current at L1, — :$ Moving-iron type |Total
supply L2, and L3 ammeter effective
current terminals value
Iy (1r) (18) (1IT)
Primary  |Between L1 and = Electro- Totel
power L2 and between = dynamometer effective
Wy L2 and L3 type wattmeter value
(wll) (le)
Primary Calculated from each measured value of power
power supply voltage Ej, power supply current I,
factor and primary power Wi by using the following
Pfq formula:
!
£, = -
Qutput Between Tl and See table 7-4 or |Total
voltage T2(EU), T2 and use a rectifier effective
T3(EV), and T3 type voltmeter. value
Eg and TL1(EW)
Output Current at .. Yoving-iron type |Total
current T1(IU), T2(IV) iz ammeter effective
and T3(IW) value
Ip terminals
Output Between Tl and —=. Electro- Total
power T2(Wp1) and ~ dynamometer type |effective
between T3 and wattmeter value
WO W(Woz)
Secondary |Calculated from each measured value of output
power voltage Epn, output current Iy, and output
factor power Wy by using the following formula: -
Yo
. £ = ©,
PLO 3 EO Io X 100 (A)
Note 1 The voltmeter should indicate effective value of fundamental wave

for voltage and totzal effective value for current and power.

Since inverter output waves are distorted, errors are prone to

occur particularly at low frequencies. However, measuring method

and instruments which listed azbove provide comparatively accurate
values.
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Table 7-4 Output Voltage Measurement

Under a load

Under no load

Diode

’ I I +
& ? 330 kn \
. Voc

, . 2w
T 7 -/

Effective value of
fundamental wave:

VAC =

1.1 x vDC

Moving—coil type voltmeter

L
€D

L3

s —

330 X2
A

e
5

Additional resistor
(5 kq, 30 W)

Table 7-5 Discharge Times

Inverter model name

Time in second for voltage
to drop to 50 VDC

HFC-VWS16HF3D 160 sec.
HFC-VWS22HF3D 200 sec.
HFC-VWS33HF3D 140 sec.
‘HFC-VWS40HF3D 160 sec.
HFC-VWS50HF3D 160 sec.
HFC-VWS60HF3D 200 sec.
HFC-VWS75HF3D 240 sec.
HFC-VWS100HF3D 200 sec.
* HFC-VWS120HF3D 220 sec.
HFC-VWS150HF3D 260 sec.
HFC-VWS180HF3D 330 sec.




Table 7-8 Inverter (Transistor) Module Check in the Assembly State
] . i
When measured in the assembly state When measured in the disassembly
. state
Ohmmeter Ohmmeter
terminal terminal
colors Resistance|Place to check|colors Resistance|Place to check
Black - Red Black - Red
(=) - () (=) = (+)
C) - T1 50 kQ or U-phase upper BU - UT 1000 Q or U-~phase upper
more frame (U%) less frame (U*)
C) - T2 V-phase upper BV - v* V-phase upper
frame (V') frame (V%)
® -13 W~phase upper BW - wt W-phase upper
frame (W) frame (W*)
C) - T1 50 Q or U-phase lower BX -~ U™ [1000 @ or |U-phase lower
less frame (U7) less frame (U7)
G - 12 V-phase lower BY - VT~ V-phase lower
) frame (V7) frame (V™)
& -13 W-phase lower BZ - W~ W-phase lower
frame (W7) frame (W)
Tl - () 50 Q or U~phase upper U+ - BU 50 to. U-phase upper
less frame (U*) 200 Q or |frame (UY)
more
T2 —() V-phase upper V+ - BV V-phase upper
frame (V¥) frame (V%)
3- (% W~-phase upper W+ —~ BW W-phase upper
: frame (W) frame (W)
T1 - . |50 kQ or | U-phase lower U- - BX |50 to U-phase lower
more frame (U7) 200 Q or |frame (U7)
more
T2 -C) V-phase lower V- - BY V-phase lower
frame (V™) frame (V™)
3- © W-phase lower W- - BZ W-phase lower
frame (W) frame (W7) _
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FAULT MESSAGE AND TROUBLESHOOTING )

This section provides a meaning of fault message and troubleshooting.
If a fault has occurred, locate the cause and corrective measures

before restarting operation. Also see the troubleshooting flow chart
in this section. Wnen no cause i1s found and not possible to restart

the inverter, contact your distributor.

Note: When you contact with your distributor for a fault, clearly
mention inverter model name, manufacturing number, kind of
fault message, _programmed data (use the data list of appendix 1)

and whatever you did to solve a fault. Also see the section 7.




8.1

Causes and Action

Table 8-1

Causes and Action

Syoptom of malfunction

Display on i ¢ 2
. . |Electro- |digital Fault Heaning o e Check points Suggested remedy
Cireult rmagnetic |operation aT:*m message set P &8
br;aker contactor| panel relay
He Mg ( TERROR
Z2)

L - - - Abnormality = |+ Check for a shortcircuit » Correct the
between the MCB on the power supply side. shortcircuit.
and an inverter
output terminal - Check the capacity of - Increase the MCB

_ the MCB. capacity.

- Check for a ground fault ) « Correct the ground
in the inverter or on the faule.
power supply side.

Check whether the converter Replace the converter

module is damaged. module.

Check whether the magnet Replace the magnet

svitch in the inverter switch.

operate correctly.

Check whether the current Replace the

liniting resistor (RS) is resistance.

normal.

0C. Ac -1 L Overcurrent * fCheck vhether the inverter e Replace the
oc. b: .1 module is damaged or the inverter module.
0C. Drive motor or & connection line
CKD Flt has a ground fault. e Correct the ground
fauls.
|92 - - Power failure - |Check whether there is a Restore the pover.
power failure.
Check vhether the connections | Replace the HCB and/or
of the MCB and Mg are normal. |Ng. )
Under V. L Under pover * |Homentary power loss or Correct the problem in
supply voltage voltage fluctuation. the power distribution
systec.

Check input disconnect device | Replace the defective

and input contsctor, equipment,

Inst. P-F L Instantaneous * |. Check input disconnect « Replace the defective
power failure device and input contactor. equipment.

« Check vhether the pover vas | . Be sure to turn on the
turned off then turned on pover again after the
again with [POWER OFF POWER OFF display on
still displayed on the the inverter dis-

- inverter. appears. When the load
is lighter, the POWER
OFF display stays on
. for a longer time.
* .

reset button at the lefr below on the PC board.

Fault releasing by power off (s not effective.

recpainped.

For releasing ah fault (error), conmnect the RS terminal to the L terminal on the PC board or press the

Uztil reset signal has been given, the fault will be




Table 8-1 Causes and Action (antinued)

Syoptom of malfunction

Display on
- igi i f Re— :
Circuit Electr? dxgxca} Fault Heaning o e Check points Suggested remedy
magnetic [operation message set
bresker contactor |panel tlemm
HeB Mg {1cRROR  |T€1?Y
)

Over V. v DC bus voltage * . Check for incoming line . Lower the line

voltage. voltage.

. Check whether the capacitor |. Avoid connecting
for power factor improve~ capacitor, or insert
ment on the power source an AC reactor on the
line is turned on and off. input side.

. Check whether the motor is . Prolong the

- decelerated rapidly. deceleration time.

. Set a time that
conforms to inertia
of the load.

. Using a proper regene~
rative braking device,

oV SRC L Overvoltage * {Check for incoming line . Correct the line
source {High voltage. voltage.
line voltage)

. Insert an AC reactor
on the input side.

0C. Accel L Overcurrent * |. Connected inertia is too . Prolong the
during motor large to be sccelerated acceleration time.
acceleration vithin the time set.

. Check for output short- . Correct the shori-
circuit or ground fault. eircuit or ground

fault.

. Check for start or . Reduce the start or
jogging frequency set too jogging frequency
high. adjustment.

. Check for torque boost . Reduce the torque
set too high. boost adjustment.

. Check vhether the motor is . Relesse the motor from
constrained. the constrained state.

" |oC, Decel | Overcurrent * |, Connected inertis is too . Prolong the ‘
during motor large to be decelerated deceleration time.
deceleration vithin the time set.

« Check for output short- . Set 2 time that
circuit or ground fault. conforms to inertia

of the load.

. Correct the short-
circuit or ground
fault. -

WC. Drive s Overcurrent * |, Check for overload caused . Correct the problem in
during constant by driven equipment. the driven equipment.
motor operation

. Check for output short- . Correct the short
circuit or ground fault. circuit the ground

fault.

Over L. 92 Inverter * |. Check whether the load is . Reduce the load.
overload too heavy.

(overloaded

operation) . Check whether the . Adjust F-23 F-therm.
electronic thermal level is
correct,




Table 8-1

Causes and Action (Continued)

Sy=ptom of malfunction

Display on
. |Electro~ |digital Meaning of Re- .

3 . Fault Check points Suggested remed
erc:xt magnetic |operation a;:rm message set P £t y
bé;‘ ®Tl contactor panel relay
" Mg { 2ERROR

22)
Over C. L Overcurrent * |Check whether the current Check the current
detection just detector and the detection detector and the
after power on circuit on the PC bozrd are detection cireuit on the
correct. PC board.
OH Fin i Fin overheat * |. Check the cooling fan. . Replace the cooling
temperature rise fan.
B « Check wvhether inlet or . Do not block the inlet
outlet is blocked. and outlet.
. Check whether the ambient + Reduce the ambient
temperature is too high. temperature.
cPU L Microprocessor * !. Check for electrical noise . Suppress the noise
error source. source.
. Defective PCB. . Repair the inverter.
UV WALT - Low input - }. Check whether the power Restore the power.
voltage at supply voltage drops to the
automatic winimum level when restart
restart function is executed.
B2C L Invalid data in - | Check the number of times Replace the KV-RAM.
nunber soft memory to store the newv data per The number of times data
element (NV-RAX) day. is vritten in soft
storage device is limited
to about ten thousands.
(1f data is stored
several times per day,
its life vill approxi=-
mately ten years.)
ADJUST - This display - | This display does not -
Tl s does not mean an indicate an error.
] error. It
indicates a time
Number subtracted from
IPS-R-T.
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8.2 Protection Functions

Table 8-2 Protection Functions

Name

(Fault message)

Deécription

Under voltage
(Under V.)

When the input line voltage drops, the control

circuit does not function correctly, resulting in a
failure due to insufficient base current to the main
transistor, motor overheat or insufficient torque. To
prevent this, when the input line voltage drops, the
output is cut off,

Instantaneous

pover failure
(Inst. P-F)

When a momentary power failure continues 15 ms or
more, the output is cut off. In the case of auto~
matic restart function is selected, a long power
failure exhausts the control power and the

failure signal is released.

Note that operation is resumed if an operation command
has been issued. In the restart mode, operatlon is
also resumed if an operation command has been issued.
(The inverter stops momentary then restarts.)

Overcurrent

0C. Accel
OC. Decel

0C. Drive

When the inverter output side is shortcircuited or the
motor is constrained, a large current flows in the
inverter and semiconductors may be damaged. To
prevent this, DC current and output current are
detected. If a2 current exceed the limit value, the
output is cut off. The type of operation, during
acceleration (OC. ACCEL), during deceleration

(OC. DECEL) or during constant speed operation (OC.
DRIVE) is identified.

Overvoltage

When the DC bus voltage 1s raised beyond the limited

(Over V.) value due to the regenerative energy from the motor,

the protection circuit functions to cut off the output.
Overload When the motor is overloaded, the output is cut off.
(Over L.)

Overvoltage

source
(ov SRC)

When the incoming voltage rises the allowable value,
the output is cut off and the OV SRC message appears
on LCD.

When incoming voltage is higher than the allowable
value of parts, the parts will be damaged without
indication.
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Table 8-2 Protection.Functions (Continued)

Name
(Fault message)

Description

Fin overheat
(0K Fin)

Inverter equipped with heat sinks using fan forced
cooling include temperature sensing of the heat sink.
This fault message is displayed when the fan cooled
heat siak becomes abnormally warm. This message
typically indicates a failed cooling fan or an
obstruction to the flow of air.

Ground fault

protection
(GND. Flt)

When unbalanced current due to a ground fault is
detected between the inverter output section and the
motor, the inverter output is cut off. Therefore,
this function protects the inverter but does not
protect the human body. To protect the human body
against electric shock, use an earth leakage breaker.
Note that when a ground fault occurs, an overcurrent
alarm, OC. ACCEL, OC. DECEL or OC DRIVE, may be
indicated as well as GND. FIt.

Stall prevention
circuit

(—)

The motor is started in such a way that large current
is automatically suppressed so that the inverter does
not cause an overcurrent trip due to large start
current. In addition, the motor is decelerated in
such a way that overvoltage and overcurrent are
automatically suppressed so that the inverter does not
cause a trip due to overvoltage or overcurrent
resulting from regenerative energy during deceleration.

Overload
suppression

(—)

The motor current (inverter output current) is
suppressed. VWhen the motor current exceeds the
preset value by potentiometer due to an
increased load, the inverter output frequency is
reduced to suppress the current.
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8.3 Content of Check Points

{ No motor rotates)

—— Check the wiring between inverter and motor.

— Check the input voltage whether it is rated voltage or not.

— Check the wiring between and @ on the circuit board
* They should be open. -

normally open
— Check the wiring between and @ on the circuit board

—(ED—-—O—

* They should be open.

— Check the operation mode in-the monitor mode whether it is set
according to application system.

Pos

W:  OPE-key/Terminal / COM-EA

rrf hf

-SET-M: OPE-key/Terminal / COM-EA
/R=S
the reference (freq. setting) signal

when F~SET-M "OPE-key'" is selected, check the
FS:}DDD in the monitor mode.

When F-SET-M "Terminal" is selected, check the voltage or
current signal on the terminal of printed circuit board.

— ¢

Vo-1¢ 0 to 10 VDC or 0 to 5 VDC
IOI—L: 4 to 20 mA

— Check whether setting frequency is less than minimum frequency

*Set the frequency more than minimum frequency.

— Check whether LCD indication is in "Monitor' mode.

* Select "Monitor" mode. 1In the function mode, the
inverter cannot start.




| — Check whether [STOP] key of digital operation panel is pushed
when F/R-SW in '"Monitor'" mode i1s selected with "terminal''.

% Once, run command (FW/RV) must be turned off, and then
turned on again from the terminal.

—— Check the output voltage of T1-T2, T2-T3 and T3-Tl whether they
are balanced or not.

| Check whether setting frequency of 'SPEED1" to "SPEED3" is proper
value when you use multi stage speed terminal (CFl, CF2).

% "SPEEL1 to 3" must be set or multi stage speed command
(CF1, CF2) must be removed.

FWD Key and REV
RUN| <7 @79 IRy
together in ''Ope-key' mode.

Check whether key of D-OPE are pushed

Check whether forward operation command and reverse operation
command are input together in "Terminal" mode.

* Only one signal should be input.
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(ﬁo motor accelerateé)

| Check the reference (freq. setting) signal

. — When F-SET-M "Ope-key" is selected, check the rsO0O 0.0
in the monitor mode.

. When F-SET-M "Terminal' is selected, check the voltage or
current signal on the terminal of printed board.

Vo-L: 0 to 10 VDC or O to 5 VDC
IOI‘-L: 4 to 20 mA

\— When F-SET-M "COM-EA" is selected, check the communication
system side such as PC or PIC.

| Check the F-05 (frequency upper limiter).

| Check whether the preset value of "F~END" in the function mode is
more than maximum frequency. ‘

—— Check whether the wiring between (::> and <:> on the printed

circuit board is open.
—
____@_ (L—

L Check the load whether it 1s too heavy or not.

* Reduce the load or adjust the overload limit level by
"OL.LMT" (VR) clockwise.

100%
g___

OL.LMT

L Check whether setting frequency of 'SPEED1" to "SPEED3" is proper
value when you use multi stage speed terminal (CF1, cF2).

* YSPEED] to 3" must be set or multi stage speed command
(CF1, CF2) must be removed.
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<:Over current trip (OC.Accel, OC.Decel, OC.Drivejt)

OC trip comes

immediately at starting

Check the following after taking the motor from the
inverter.

Whether

ocC

No

OC. *rip comes or not.
trip comes.
* Check the inverter (transistor) module.

0C. trip

* Check whether a start frequency (F-04) is too
high or not.

—

During the inverter operating (accelerating, decelerating or
constant speed)

l-— Whether
— Whether
—— Whether

t—— Whether
inertia

L—VWhether

the starting frequency is too high or not.
the V-boost is too high or not.
the load is too heavy or not.

the Acc./Dec. time is too short for the locad
or not.

the jogging frequency is too high or not.
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8.4

Life of Soft Memory Element (NV-RAM)

In the following case, it is presumed that the expected service life

of soft memory element mounted on printed circuit board has been

reached; therefore, replace it with a new printed circuit board.

Note 1:

/—’i::::—————- Numerals

i}

After power ON,’ BZC{.Ji:E

[
[
L d

] remains displayed, and no

operation is performed.

e No operation is performed even for forced reset or even

when the initial setting is selected. See paragraph 9-2.

Operation and stop should be performed, using a command from
the control terminal or digital operation panel.

The soft memory element is used to store parameter changes
when incoming power supply is interrupted. See paragraph 2-9.
If power is turned ON and OFF several times per day to store
the changed data in memory, its life will be approx. 10
years.

It is recommended that the inverter is operated and stopped
with a control terminal command or digital operation panel,
without turning power ON and OFF; it should be noted that if
the inverter is operated and stopped with power ON and OFF
whenever the setting data is changed, it will not last
longer.

(However, when the power has been turned on, changing data
multiple times and pressing the key does not affect
the life. Therefore, when test operation data is changed
frequently, the power must be turned off for data storage -

a2fter the last change to data.)



Note 2:

Note 3:

When no data is stored in memory after various operations
are performed although the data is set and the is
depressed, it should be noted that this abnormality is due

to the following reason.

REaSON ssssese0s0.. Set the data and press the |[STR|, then
press the Forced Reset (or short-circuit
RS-L terminals) simultaneusly with power

off. See paragraph 2-9.

Countermeasures ... Release the Forced Reset (or disconect
RS-L) and turn power off once to store

the changes. See paragraph 2-9.

The following power supply conditions may damage the

" converter module:

e The unbalance ratio of the power supply voltage is 3% or

more.

e The power capacity is ten times or more the inverter

capacity and 500 kVA or more.

e The power supply voltage changes rapidly.

Examples:
e A number of inverters are connected together with very
low impedance line connections.
‘e Capacitors for power factor improvement may be switched

on line.

If one of the above conditions exists, it is recommended
that a reactor of approximately 3% impedance (percentage of

voltage drop at the rated current) be inserted on the power

supply lines for each inverter.
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9. DESCRIPTION OF DIGITAL OPERATION PANEL,
MONITOR MODE AND FUNCTION MODE

This section contains a digital operation panel description, monitor
mode description and function mode description. Read this section to
gain a complete understanding of them prior to attempting operate the

inverter.
Note: The digital operation panel with the inverter is used for
inverter operation, so the inverter cannot be operated without

this panel.

9.1 Configuration of Digital Operation Panel

Digital display unit
(16-digit LCD display)

Mode selection

Data setting and change

Figure 9-1 Configuration of Digital Operation Panel
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Table 9-1 Description of Digital Operation Panel
l 0 .
Section Key Key name Description
Mode MON | | Monitor Selects the monitor mode.
selection .
FUN Function Selects the function mode.
Function 1 mode: Selects the function name.
Function 2 mode: Selects and changes data.
STR Store Stores the preset data in memory.
Data Cursor Moves the cursor to the place in which the
setting movement |data is set and changed.
and
change Up Sets and changes data.
E DOWN . The number is incremented by and
decremented by .
The number is carried: 9 O
(0, 1, 2, «-v.. 8, 9)
. For character:
Next (A—3B)
Back (B—A)
. For code:
Next (eg. Ope.-kev — Terminal — COM-EA)
Back (COM-EA— Terminal — Ope.-key)
. For mode:
Next mode
(eg. F-00 VFE-VC — F-01 ACCEL-1)
E] Previous mode
(eg. F-01 ACCEL— F-00 VFE-VC)
(When the key is continuously pressed, data
is changed continuously.)
Operation FWD Forward Commands the forward operation.
/ Stop RUN | | operation
REV Reverse Commands the reverse operation. )
RUN operation

Stop

Stops operation.




9.2 Returning to the Original Standard Setting

To return the inverter to the original standard setting, observe the

following procedure:

(1) Turn the power on.

(2) Set the rightmost DIP switch on the printed circuit board to ON.

Set this DIP switch to ON.

DS
5 ON
dHEE
r

(3) Press the forcible reset button on the printed circuit board

while holding down the , , and keys on the

digital operation panel at one time.

(4) Release the [MON{, |FUN|, and STR] kevs one to two seconds

a2fter reset. Then, |B2C......| (ROM number) is displayed.

If these keys are released earlier, |FS000.0 000.0 Hz| will be

displayed. Retry steps (3) and (4).
(5) Turn the power off.
(6) Set the DIP switch to OFF.

(7) Turn the power on again and confirm that the data is set to the

original standard setting values.
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Note 1:

Note 2:

I1f the DIP switch of the rightmost is set to ON, the

following display appears next faulc display.

Fault display |#1, 2, 3 |
[a 4-0000 DATA-41]

This does not mean an error. The display is used for check
at the factory. To suppress this display, replace the DIP

switch to OFF.

If soft lock switch LOCK is set to ON (see table 10-4),
the inverter cannot be return to the original factory

setting.



9.3 Monitor Mode Description and Operation

(1) Monitor mode list
The initial displays, original standard settings, and change

ranges of standard settings in the monitor mode are listed below.

o: The setting can be changed during inverter operation.
x: The setting cannot be changed during inverter operation.
-: Only the display is given.

Table 9-2 Description of Monitor Mode

Originsl Dats
Displey Honitor name Initlal dleplay standard Change |aetting Remarks
sequence . Tange and
setting .
change
1 Frequency sctting /‘(D\ /®
snd output 000.0 | 000.0 ° « Fleld @ indicates & set velue,
frequency FS000.0 {2 000.0M: ~375.0 :
. Field @ indicaters an output
frequency.
15000.0 { ; 000.0iz . The symbol {5 indicstes on
Multi-stsge apeed operstion command st follovs:
setting and output 28000.0 |7 000.0lz F: Forvard rotation
{requency R: Reverse rotation
35000.0 (5 000.0Hz .
e~ . A multi-stage epeed is displayed
( 45000.0 () 00D,0Mx when the corrcaponding command is
txtended multi~ input to a terminsl.
stage speed setting| | 55000.0 {3 000.0iic
[—r-——__-] « Whea the mult{~stage zpeed ‘mode 13
. L €5000.0 {; 000.0Ht selected, jogging ls one
Joggiog frequency == multi-stage speed and the foverter
setticg and JCO0D.5 17 000.0K: 0.5 0.5-9.9% {s soft-starced and soft-scopped.
output frequency
2 frequency setting Ope.=key | Upe.~key x Ope. hey: Coermand from the digital
camnand F-SET-N Terminal Terslnal operetion panel of the inverter
COM~EA
Terminal: Terminel command {rom the
b Operation comsand Ope.-key | Dpe.-key x {nverter
F/R-SW Terminsl Terninal
COM-EA con-bh: Tor PC communleetion (optioa)
4 Hotor speed 4 2-48 ° A aynchronized speed is diaplayed.
diaplay RPH 4P 00000rpm
S Tranaformed - 0.1-99%.9 ° Any value can be displayed per Hz.
frequency displasy /f1z00.0  00000.00
o Joumt e | SO\ sON |- o [T © e e el
display Fieiz () imcicates the cutpur cuTTent.
1{---4 1m000.02 € Coz orzue .
\7: Variabdle Tergue
7 Hanusl torque 00-99 °
boost adjustment v-Booet Code <1
g Qutput voltage 100 100-50 °
gain 2d justment veCsin 1nox
] Jogging frequency .0 0.5-9.9 °
setting Jogging 00. 5iiz
10 Fault display Move the cursor right - - - A fault history is recorded.
to display the fault 1: Heveet fault
corresponding to the 2: Previous fault
number 1, 2, or J. 3: Fault before the previous fault
These hiastory can be relcased by
switch 3 selection.
See tadle §-f F-23,
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(2)

Procedures in the monitor mode

When the inverter is turned on, the display |FS000.0 ...| is

given in the monitor mode. When the display before turning
power off is in the monitor mode listed below, the same display
appears as before power off when power is turning on. To

understand how to .hange data, examples are provided here.

e Frequency, multi-speed, or jogging frequency setting
e Motor speed e Output current

e Transformed frequency s Jogging frequency

Example 1. Data change of frequency setting command in monitor mode

Push EON “key

Procedure LCD indication

Power on

---------- -l rs 000.0 000.0 Hz] Select parameter by pushing
MON  key.

e e - - {E_—SET—H Terminal ]

Push key

---------- E-SET-M Terminal ] Cursor movement by key.
, T
) L)

L

Cursor movement

Push [;] or

......... -"F-—SET—M Ope.-key ] Change data by pushing

or. kev.

~--=-e==«--1F/R-SW Terminal

‘ +
1 t
1 +
1 .

Push [HON! key LF_'SOO0.0 000.0Kz

Note: Data change made under the monitor mode are effective when

entered, without requiring use of the iSTR key. Other data can
be changed with same -procedure.
When soft lock is applied, the cursor cannot be moved.

For soft loclé, see table 10~4.
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Example 2.

Data change of frequency setting value in monitor mode

To be able to change these values, the frequency set

command must be in '"Ope.-key" mode.

Procedure

Power on

LCD indication

Push key

Cursor movemant bv key

Change data by or

Push key

key.

Cursor movement by key

Push key

five times

Note:

D |

Change data by or [E

FS 000.0  000.0 Hz
FS ?90'0 000.0 Hz
FS 010.0  000.0 Hz
FS 010.0  000.0 Hz
FS 015.0  000.0 Ez
! JLJ L )

© @ o

The above shows when no operation

key. In the lefr case,
frequency is set in 15 Hz.

command is given. If the

operation command is already given, the inverter is drived ar the

same time when frequency is input into field @ Field @

shows a direction of motor rotation and output frequencies in

firled (3).

It is also possible to give an operation command

after frequencies input into the field (D).



(3)

Setting in the monitor mode

Table 9-3 Monitor Mode Description
Display f Key . P
sequence Honitor nawme operation Display Description
1 Frequency Hode Initial display . Frequency setting #nd frequency monitoring ia

setting selection the Ope.~key mode
command and FS000.0  000.0 Hz
output 0 ! B « If the Ope.-key wode is not selected, the
frequency secting of FS...... 1is not possible.
dicplay O @ 06 {1n the terminal mode, the initisl display

Data
setting

73]

Operation

comnand
Fw
RUN

F$050.0 TF030.0 Hz

appears but setting is not possible.)

Set a frequency in the field indicated by (D.
When an operation coomand is input, the output
frequency is increased up to the set frequency.
To incresse or decrease the frequency during
operation, change the frequency in field (D) to a
desired one.

In field (@, F is displayed during forward
rotation and R during reverse rotation.

The data in field (3) is the output frequency.

When a multi~stage speed is set
(the initial display is 0)

15000.0 F000.0 Hz

Extended
r First stage: 1 qrtage
speed ’
Second stage: 2 [setting

Jc-nnoz be
. Third stage: 3 “selected.

Fourth stage: &4 qExtended

multi-
Fifth stage: 5 jstage
. speed
Sixth stage: 6 {setting
can be

L Seventh stage: JC selected.

Eighth stage: FS

Kotes:

@ In the monitor wode, when
SW1, SW2, or SW) is turned
on, the display shown above
appears.

The data set in the moniter
wode can be changed during
inverter operation.

6]

Data can be set in the
function wode.

When the wode is changed to
the wonitor wode, the set
data is displayed.

« Wheo & multi-stage speed is set

EEN0nnEDE,
T

P

L ] T ——

1 fswl

[o

sw2 swi

SW2
First stage Close | Open
Second stage [Open | Close

Thirvd stage Close iCXou:

When an extended multi-stage speed is set

[ leorfe
UL ]
IV R o

J o prwinv]

sWl + SW2 swJ
First stage Close Open Open
Second stage |Open Close |Open
Third stage Close |[Close Open
fourth stage [Close | Open Close
Fifeh stage Open Clese |Close
Sixth stage Clese |Close |Close
Seveath stage |Open Open Close
Eighth staze |Open Open Open

15 010.0 000.0 H:l

When the setting of a multi~
stage speed is determined in
advance, it is convenient te set
it in the function mode.

Vhen & speed is set in the .
function mode, and then changed
in the monitor mode, the data
set in the function mode is
also changed.

See also the description of multi-stage
speeds in the function mode
(table 9-8 F13 to 17).




Table 9-3 Monitor Mode Description (Continued)

Display : Key Displ bescriptio
sequence Honitor name operstion ieplay escrip n
2 Fregquency Initial display Select thie mode to set a frequency with the
setting Data Ope.~key on the digital operation panel.
command setting F~SET-H  Op2.-key

Hode
selection

HOX

F~SET~¥  Terminal

VRO T 10 VDG 41
Py e i L L
. o1 —
VRO T—Jﬂ 250
2W: 500 N 1 L T

IW: 1 or 2 KN
Set & frequency in the following wvay:

1)} When & variable resistor is ured
Insert s varisble resistor (VRO) between
terminals H, 0 and L on the printed circuit
board. The input impedance is 30 kR,

2) When an external signal is used

. Voltage setting
Input impedance
When the range 0 ~ 10 V
is selected: J0 kR
When the range 0 - 5 V
is selected: 15 kN

Note: Do not apply & voltage of 12 ¥DC or more
scross terminals O and L.

. Current setting
Input impedance: 250 f1

DIP switched

(When the range 0 - 10 VDC
ie selected,)

v v
o]

[~}
~ {(When the range 0 ~ 5 VDC
is selected.)

DIP svitches can be found on the printed circuit
board when the terainal cover is removed.

This is for PC communicstion mode. Thia wmode can
be displayed, but to use this mode, the optional
device "COM-EA™ ls necessary.




Table 9-3

Monitor Mode Description (Continued)

Display
sequence

Honitor name

Key
operation

Displsy

Description

3

Operatien
comnand

Hode
selection

HUN

Initial display

rr/x-su Ope.-k:yJ

These keys ate valid when F/R-SW is in
Ope.~key mode.

Forvard FWD Reverse REV
rotation RUN rotation RUN

Data
setting

3]
NNl

F/R~5W  COM~EA

Forverd rotation command (FW)

Reverre rotation command (RV) swi

[
< RY

SWR
L]

swk T} Open  r—eigien Oen
swp {_ Cloic
Teto {durlng

Torverd rotnl;::\\:‘c'l‘r“‘°3)(/’-\\§7

Irequency

AdJustable
Reverse {r stoe = 1)
Totatlos 0 - 15 sec

Note:

The motor can be stopped by turning the SWF or
SWR switch off, It can also be stopped by
turcing the |STOP! key. To disable the motor
froo being stopped with the m key, operate
switch 2 as described in table 9-8 F-29.

Switch 2 is factory set to 0, i.e., the nmotor
can be stopped by the Pl key.

When the motor 45 stopped by the [STOP| key, be
sure fo turn the SWF or SWR switch off once.
Otherwise, the notor cannot be Testarted.

eary ¥, RV, JC, CF1, CF2, RS, FRS
6 130 L level < 0.3 V
! H level > 2.4 V
Minimum inpul pulse widih

o=,
L. . l 2 50 ms

! o

This is for PC comsunication mode. This mode can
be displaved, but to use this mode, the optional
device “COM-EA" is necessary.

Hotor speed
display

Hode
selection

Initial display

S
® @

When the number of poles of the motar is set in
the field indicated by (D, the synchronized

motor speed is displayed in the ficld indicated
by (:). N

. Hotor pole selection table

Data
setting

RPH 4P D1500rpm

Display Vi 213 4 5| 6f 7] 8] g(tofr1p12]13)4a
sequence

16(18(20]24[32]36 48

~
~
o
o
5 |
o
~
rs

Number of
poles




Table 9-3 Monitor Mode Description (Continued)

Diaplay Honitor name Xey ) Diaplay Description
sequrnce opcration
b Tranaformed | Hode Initial display Input & desired amount per Nz in the field
frequency selection indicated by”().
display D /1:00.0 00000.00 The {ield indicated by @ dieplays the output
KOH L 4 L % frequency multiplied by the dots in field (1).
o [©)] @ = (@ x oOutput frequency
Dits
setting /1z33.3  02000.00
6 Output Hode lnitial diapley When no rated current ie input in the [icld
current selection . indicated by (1), the field indicsted by @
diseplay 1t A 1m 000.02 displays the ratio to the rated curreat of the
iaverter in percentage.
F L““"‘J Wihen an inverter rated current listed belov in
. @ @ input in field Cl_), field @ displays the rms
(root-mean-square) value of the inverter output
curtents
Data
setting 1{ 5.0A Im ODL.SA
- 1t A lm 090.01
o Rated current codes of the inverter
Display sequence 1 l 2 3 4 5 61 7 8 9
Inverter rated |CT | 2.2 3.8| 5.3 8.6/13.0{15.0] 23| 3248
current .
VT 12.5|4.30 6.0] 9.7]14.6{18.0] 27| 36 |54
Display sequence 0 j1a 12113 14425 | 6] 17
Iaverter vazed [CT |58 |75 | 90 |110 [149 |176 |17 25C
cLosC€l.
w165 184 J201 f22¢ | N ¢ o1 CZ: Constant Tarque
| l b !168 198 IZ 41283 VI: Variable Totque
7 Hanuel Hode Initisl display lncrease the output voltage at start or in the

torque boost
ad justment

selection

H

Y-boost Code <31>
16,228F3D

V-Boost Coce <OC>

33 to 180HF3D

v
(X)
100 Joomeereronnarss

Max. 15% |

Data
setting

=

V-Booat Code <992

e
>

I

o

fx:

function.

en overcurrent trip.

lov [requency ares for boost adjustment.

When <80> is
set

Freq. (Kz)

tase frequency

‘For the detail, see table 9-8 and SWITCH2

(Note that s lsrger boost value increzses the
current, making the inverter to be prone to cause
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Table 9-3 Monitor Mode Description (Continued)

Display

Key

sequence Honitor name operation Display Description
8 Output Mode Initial display Gain for the output voltage frequency is changed.
voltage gain| selection :
%) (%)
Ad o) S 100F = = = = =
Variable Varisble
0 { - .____..4'
I i i
Data 0 1 0 " L
setting V-Cain 0 502 1 ... 50 Output .1 ee. 50 ... 100 Output
[E 1 ... 60 frequency 1 ... 60 ,.. 100 frequency
1...100 (u) l..v 50 ... 120 (Hz)
O ¢ Ieee 60 ... 120
9 Jogging Mode Initial display - Set a jogging frequency.
frequency selection
setting Jogging 00. 5Kz . Since direct operation of jogging is likely to

cause a trip, set a frequency of 5 Hz or less
as much as possidble.

When the switeh is turned off, the motor enters
the free run state.

Jogging operation when operation is commanded
from the outside. F/R-SW should be in
terminal wode,

s smm— O - .
o /M M
. i Free run: - Tree run
Hotor rotation ™ N¢ v N /TN /7 X

To provide an operation command from the
dipital operation panel, operate the
REV .

m key instead of the SWF swvitch.

F/R-5W should be in Ope.~key mode.

.

Note 1: Jogging operation is not possible in the
. folloving cases:

1) JC is selected as an extended multi{-stage
apeed,

21} A frequency other than for jogging operation
is set,

3)  Terminal foput, CFl, or CF2, for a
multi-stage speed is turped.on.

4)  The set minimun frequency (Fmin) is greater
than the jogging frequency.

Note 2: The optionsl remote operator and copy
wmit cannot perform jogging.

(The input is rejected and normal
operation is performed.)
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Table 9-3 Monitor Mode Description (Continued)

Display Key

sequence Honitor name | . ration Display Description
10 Fault Mode During normal operation + For nature of fault, see section 8.2.
display selection
1, 2,3 + The numbers )} to ) indicate & fault history.

Host recent fault

Fault before the previous one

®:
@ : Prev sus fault
®:
®:

To Nature of the fault corresponding to
display 1, 2, 3 Over. L the field at which the cursor is

nature of positioned is displayed.
s fault L—-IL__L_L___J

@ @ (3 @ (T‘ne example on the left indicates that the)

wost recent fault is Over. L.

When a fault occurs, its fault weosage is displayed and
the fault alarz relay is turned on. The relasy contact
state and electrical specifications are the following:

Power | Operation ALO-ALL | ALO-AL2
supply | status
! ALe ON In n?r\'ml Clese Open
condition
ALz
ALI OR In .l!.m?mll Open Close
1 condition
OFF | WN/A Open Close

Contact specifications:
Rating: MHaximum 250 VAC, 2.5 A {resistive load) 0.2 A (cosé=0D.4)
30 vDC, 3.0 A {resistive load) 0.7 A (cosé=0.4)

Minfeum 100 VAC, 10 &
5 VDC, 100 aA




9.4 TFunction Mode
(1) Function mode list

In function mode 1, a function name is selected but data can be
neither set nor changed. In function mode 2, data is set or
changed.

The table below indicates the initial display, original standard
setting, and the range in which data can be set or changed for

each function.
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Table 8-4

Désplay Setting/
i Original
se- Function name iu:ggicn Display ;u:ggeun Inttial display l:t%i:; changing Remarks
quence range
1 V/F pattern setting F-00 YFE-VC [VFE-VC 06 0-060]5ane ax |See table .
- w - left 9-9,
2 Acceleration time metting F-01] ACCEL~1ACCEL~-1 0030.0 s 30 0.1-2999.9(s)
3 Deceleration time setting F-02 DECEL~IDECEL~1 0030.0 5 30 0.1~2999.9(s)
4 |Maximum frequency F-03 *Fuoax *Fnrnax 000.0 HZ [ 0~15(Hz)
| #d justment -
5 |Start frequency adjustment F-04 Frin Fein 000.5 HZ 0.5 {0.5~5.0{Hz)
6 Upper frequency limit F~05 H~-LIMX-FIH~LINX~-F 000.0 HZ 0 0~375(Hz) Effective up
setting - - to the maximua
frequency of
the selected
7 'Lover frequency limit F~06 L-LIN-FL-LIHN~F 000.0 HZ 0 0-375(Hz) * |V/F pattern.
Isetting -
8 ldurp frequeney 1 F-07 JUNP~-FI|JUHP~-F1 000.,.0 1Ntz 4] 0-375(Hz) Effective up
|setting - - to the Eaximuz
frequency of
9 Jurp frequency 2 F-08 JUMP-F2IJUNP-F2 000.0 HKZ 0 0~375(Hz) the ‘selected
setting - - - V/F pattern.
10 Jump frequency 3 F-09 JUMP~-F3JUNP-F3 000.0 K2 0 0-375(Kz)
jsetting - - -
11 IC«rrierfrcquency F-10 CF-¢codeCF-code N N c-u
iad justment - -
12 Adjustment of frequency F-11 Fatop-TFatop~T 001.0 s 1.0 |0~15(S)
stop time at start - -
13 Multi-stage speed 1 setting [F-12 Speed-1|Speed=-1 000.0 HZ 0 0-~375(Hz) Effective up
: = = to the maximum
14 'Multi{-stage speed 2 setting {F~13 Speed~2Speed-2 000.0 HZ 0 0~375(Hz) friqucngyb ’
b selec
15 iMulti-stage speed 3 setting |[F - 14 Speed -3 Speed=-3 000.0 HZ 0 0-375(Hz) tﬁec\'ﬁ' 4
pattern.
16 |Multi-stage speed & setting F-15 Speed-4iSpeed~4 000.0 HZ 0 0-375(Hz)
17 |Multt~stage speed 5 setting F~16 Speed~5Speed~-5 000.0 HZ 0 0~3750H2)
ié ‘Hulti-stage speed 6 setting |[F - 17 Speed-6iSpeed=-6 000.0 RZ 0 0~375(Hz)
19 iTwo-sgtage accelerazion F-18 ACCEL=~2ACCEL=-2 00630.0 § 30 0.1~2999.9(s)
{time setting - =
20 \Two-stage deceleration [F-19 DECEL~-2DPECEL-2 0030.0 § 30 0.1~2999.9(S)
1tioe setting | 1~
22 D¢ braking frequeacy IF -20 F-DCB ]F -bCB 001.0 M2 1.0 [0.5-375(Hz)
.adjustpent - -
22 .DC braking pover acjustment |[F =21 V~DCB |V -DCB 000 [ 0 joo-20
23 DT traking tice adjustment !F-22 T-DCB I-DCB 000 . S | 0 100-600(s) )
28 ,Electronfc thermal level iF-23 E-thermEi-there 100%x} 100 100~50(%
18d justaent = 1" |
25 ‘Linear/S-curved acceleration!F - 24 ACClinelACCline Linear Linear |Linear or |
tgelection - i~ S curve {
26 |Linear/S—curved F-25 DEClinelDECLine Linesr Linear |Linear or i
‘deceleration selection - - S curve i
27 iStart point frequency of F~26 F-STARTIF-START 000.0 HZ 0 0-375(Hz) !
iexternal frequency setting |7 - I
28 Ind point frequency of F=-27 F=-EKD F-END 000.0 HZ 0 [0~375(Hz)
external frequency setting | -
25 Switch 1 selection F-28 SWITCHISWITCHI 00000111§a?el8
eft
30 Switch 2 selection’ F-29 SWITCH22SWITCH?2 00001000?}""
- - eft
k) Overload limit constant F~30 LM.CONSILK.CONS 0001.0 1.0 }0.3~30
setting - - .
32 Overload warning level F -~ 310L ALARPY OL alarm 100X 100 50~150% Effective with
ad justment — option board
23 Automatic torque boost F-32 V-auto |V-~autrto * 00 00 100~20
1ad Justment - - | )
34 Allowable mocentary power F -~ 3 3 1IPS-T ilPS-T 000.3 8 0.3 i0.3-:5.0(8)
faillure tine setting - ! (1.0)
35 |Switeh 3 selection F - 34 switch 3 ISwitch 3 00000100 iertbe as
1 eft
36 iCommunication mode selection!F = 35 PARMSET PAPMSET  INVERTER INVERTER |Inverter For PC
! COM~EA communication
37 {Standby tiwe setting for F-36 1PS~-R-TIPS~R=-T 0001.0 & by 0.3-100(s)
irestart after momentary - = .
{pover fa{lure
38 DT braking walting time F~37 W-T-DCBIK~T=-DCB 0000.0 S 0.0 0-55
ad justment i~
3% 'Arb::rary frequency setting |[F - 39 S PD-AR vis PD-ARY 000.082 0 0.5-375(Kz)
!for reached~speed signal - I~
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(2)

Procedures in the function mode

1)

2)

3)

In the function mode, set or change data while the inverter
is stopped.

(Data can be neither set nor changed during inverter
operation.)

Under the following condition, however, data can be neither

set nor changed even when the inverter is stopped.

a) The inverter is stopped by connecting control circuit

terminal RS and L on the Printed circuit board.
b) The inverter is stopped by a trip.

Upon completion of data setting or change, be sure to press

the key.

(Otherwise, the data is not entered and the old data remains

stored.)

In the function mode, the motor cannot be started. To start

the motor, press the key to return to the monitor mode.

(During operation, the function mode can be referenced.)
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Table 9-5 Changing Function Mode Screens

Key operation J

Press the key to switch
from the monitor mode to the
function mode.

To proceed iTo return to
to the next the previous

Press the key once.

Function mode 1

Function mode 2

display

display

(Function mode 1 is switched to

function mode 2 or vice versa each (Function item

data display and

Ffunction codetfunction code

S
)—H—)‘-H

)<
«

(Function item itime the TFUN key is pressed.)

~isplay) screen change)

[ E~00 VFE-VC 1 [VFE-VC 060-060 |

[ F~01 ACCEL—1 | [ACCEL—1 0030.08 |

[ F~02 DECEL—1 | [DECEL—1 0030.05 |
§ E |

| E-39 SPD_ARV ] [_S_PD—ARV‘ 000. OHz |

| F—00 VFE-VC ] [!m—vc 060-060 |

* Wnen the last display is ceached,
the first display is given again.

* Wnen the last display is reached,
the first display is given again.

Table 9-6 Cursor Movement and Data Change

ey creration | Displey
[ACCEL—1 0030.0S |
e | -[accEL-L T 0030.05 ]
e | [acCELL T 1030.05 Jeen
pres e | [AccEL—1 - -1030.05 ]
e | [AccEL—L - 101008 fuewe:
press the Lo | ACCEL—1 1010.0S |

‘Note 1: —n
Wnen the @ or l_Y_I key
is held down, rhe data
is incremented or
decremented up to the
limit.

Note 2:

In function mode 1, data
can be neither set nor
changed. (The cursor
stays at the leftmost
position.)
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4) Sample of data change

To change the V/F pattern frequency from 60 Hz to 50 Hz

Output voltage } Output voltage j
1004 :

(d
1
t
1
'
]
]
h

o

60 putput frequency 50 OQutput frequency
Hz Hz
Table 9-7 Data Change Procedure
Operation | Key . Display Description
step operation
1 FUN | F-00 VFE-VC| | Function mode 1 and the V/F
pattern mode are selected.
2 | FUN I [ VFE-VC 060—060] Function mode 2 is selected.
3 El { VFE-VC O60—O60] To move the cursor to the
letter 1, press the key
once. .

4 I:Y:] | VFA-VC * 050—050] To set 3, press the key
: two times or hold down it
until 3 appears once.

5 STR [Y_FA-VC 050—050} To store the new data, press

the key.

When it is stored, the
asterisk (*) disappears.

Note: 1f a reset signal is input at power off, the set or new data
after change 1s not stored. Do not input a reset signal at
power off after data is set or changed.
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(3)

Data can be changed at the cursor position in the data set field.

Display and setting in the function mode

Table 9-8 Description of Function Mode

. Function
Display code and Key . Display Description
sequence function name operation
1 (F-00) Initial setting 0f 36 V/F patterns, one is selected according to
V/F pattern |See a cowbination of the dats in field (D (output
setting table 9-9 VFE-VC 060-060 frequency range specification) and the data in
[ tield @ (torque cheracteristic specification).
uu (*1)(*2) Setting in fleld @
ONE) [©) VC: Constant torque (V = kF)
- VPl: Variable torque (V = ¥Fl.5)
When the value in the field YP2: Variable torque (V = xrl.7)
indicated by (D) is from 1 108 ., VP3: Variable torque (V = KF2)
the predetermined value is
sutomatically set in the field Whea Z is set in field (1), the cursor can mwove
indicated by (., Wnen the to field (), enabling & base frequency and &
value in field @ is 2, the set |maximum frequency to be set in field in the
value is displayed. folloving ranges. (Kote 2}
(*1) Rase frequency Setting ranges of &2 base frequency and maximum
(*2) Maximum output frequency |output frequency when Z is set in field
Base frequency: 30 - 240
Haxioum output frequency: 30 = 360
Data
setting [ YrI-¥c 060-060 However, the base frequency must be smaller than
@ or equal to the,maximum output frequency.
>
A
Kote 1:
Data When the base frequency exceeds 60 Hz, usz &
setting VFL-¥C 065-060C special wotor rather than a general-purpose
@ motor. Therefore, the maximur applicable motor
¢iffers. Usually, vhea the rated pover (k¥) of a

[Tvrz-ve 065-360 |

Adjusted the following
v

Note: '

Data setting (O ic effective .
only vhen Z is set in data
setting .

special wolor is the same as that of s
general-purpose motor, the capacity of the
inverter must be increased.

Note 2:

To get the V/F pattern to Z, set 0 in fleld O
of F-28. (Interlock when a high frequency 1s
selected.)

Kote 3:

When selecting a2 high frequency, sufficiently
consider the méchanical etrengths of the wotor
and Joad.
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Table 9-9 V/F Patterns

V/F patterns

gonstant Variable Torque
orque
> ve VDo VP VP 3
B v (%) Y (%) V(%) V(%
1] S 100} = =om= = 100 100} == = = e
1 t 1
A ////i ////? ////G
L] ] ! { 1 1
: | ! % (h ! 0 )
V(% v (9) v (%) V(%)
100} - -~ s 100} = = === 100 100}~ -
B = . P
L P |
i ! f
! S0 60 (H2)| ! 50 50 (Hz) ! 5080 1y
Vi) - Vi v (%) V(%)
100}= - -~ 100} - - == 100]-~ - -- 100}-=- - -
C H : /?_‘: I ! 2
e i | iy
FS0 100 0t T 50 100 80100 1 50 100,
V(% v (%) vi{% v{%)
| roof---, 100} - -~ 100 -~ =- 100]--=~~
RV Do b Lo
Dt vy Vo P Lo
- ! L1 Ly
T 50 120 (;z) 1 50 120 (Jl) I %0 120 (Jz) T80 120 s
V(%) (Standard)| v (%) V(% V(%)
mo~—=—:;, 100} = = ==~ 100} =----~ 100
‘
E
v(
100
F
v
100
G
V(%) V(%) v {%) V(%)
100f~ ===~ » 100}-m=mem o 100} - mee - 100} ===~ i
1} 1]
! Loy Loy
i 'Do(Hz)
v (% V(%)
100 100|== ==~ =
1
v (% » =30~20
Normally, 100 ===, b =30~300 hat L bw30~30 | ol L |b:21359
setting is e v
not possible. L |
(see table 9-8 DR
F-00.)
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Table 9-8 Description of Function Mode (Continued)

Displs Function "
ae utht code and e‘:r;liut\' Bisplay Descripeion
4 function name P
2 (F-~01) Initial setting (30 s) Acceleration time:
Accelerstion Tima to start the wmotor and reach to the
time settin ACCEL-) 0030.0 S meximum frequency corresponding to the selected
4 2
V/T pattern
Decelerstion time:
Dacta Time required to stop the motor running 4t the
setting ACCEL=] 0150.0 § raximum frequency corresponding to the selected
[E V/F pattern
The inverter can change the acceleration speed
and deceleration speed of The potor at two stages
@ separately during acceleration or deceleration as
indicated in the tadle belov.

3 (r-01) 1nitial setting (30 &) The wotor tan be started or stopped wvithout
Deceleration shock. During acceleration or deceleration, &
time satting DECEL-10030.0 § high speed ot 2 lov speed can be set.

Second sccelerstion time: F-18
Data
setting DECEL-1  0100.0 § Second deceleration time: F-19
=]
‘ A ™
(574 2CH-L
COpen Value set by ACCEL-]l
or DECEL-] .
Connected | Value set by ACCIL-2
or DECEL-2
. . 113 *
Input circuit é:lxo lov level € 0.3 V
- [ : High level 22.4 ¥
W StV Minimum input pulse widch
= TP P, RV, 2CH 250 ms
Tregquency ¢ o IL % 3.5 wA
({3} ”r
i “

lzcuﬁ(( fulimirvje

o e - ———— ]

T - -

T .
1] H i
—'—'T-__‘: ine l/sg

Iswr;/, ;é;n

o ACCIL-1 = &0 &

Ot put
Lenavenay
{1o0%)

g} sreeene-n

3
ACCIL-1 = 40 s
ovepat © ACCEL-2 = 30 s

fragquency
{100%}

Time (o)

¢ 2 e (e}
ACCIL-2 = 30 1

Sample cowbination of ACCILL and ACTLL2

In this exsample, ACCILY is set to 60 s and ACCEL' 2 to 30 4.

@ men the svitch is closed J0 s later

Output
frequency
11002,1

° 0 * e (1)
® ‘“hen the switch is

closed &40 ¢ later
Sutyt
{reevency)
{100%5)

seemmsemmange cay

3 EERTLEER

Tlome (s}
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Table 9-8 Description of Function Mode (Continued)

bisple Function Xe
e 5enle code and o ,rntion Display Description
q function name] °P¢
& (F-03) Initial setting (0 Hz) The maximue frequency is increased. (The
Haxiwum acceleration/decelerstion time is prolonged.)
frequency AFmax. 000.0 Hr The sdjustment is made within the range of
adjustment constant output characteristics.
Dsta Output voltage
setting +Fmax. 015.0 Re . 100%
[¢] foar.
Output frequency
(Hz)
Output voltage 0~ 18.0Hz
100% =
- 0
Output - frequency
(Hz)
'
5 (F-04) Initial setting (0.5 Hz) The starting frequency is adjusted,
Starting {lncreasing the starting frequency shortens the
frequency Fuin. 00.5 Rz acceleration/deceleration time.)
adjustment
Output voltage
Data (v) '
setting Fmin. 05.0 Hz H
o
B |
<* !
30
t Output trequency
Stert frequency (Hz)
[3 (F-05) Initial secting of the upper The upper and lower frequency liwits can be set
7 (r-06) frequency limit (0 Hz) separately in the folloving ranges:
Upper H~LI¥-F  000.0 H: Upper limit:
frequency From the xiniwue frequency to the maximus
limit freq y, 0.1 Kz steps.
setting Data Lower limit:
setting H~LIN~F  0L5.0 Kz Froe the winimum frequency to the maximue
Lower E frequency, 0.1 Hz steps.
frequency
limit [Sample serting]
setting

Initial setting of the lowver
frequency limit (0 Hz)

L-LIM-F  000.0 Hz

Data
setting

L-LIN-F

Output frequency
(H2)

[] A S
Frequency command

Note: The adjustable range wmust be set
under the following condition:
* 0 Hz or
Upper limit 2 Lower limit
When O Kz is set, the limiters do not
operate.
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Table 9-8 Descript.ibn of Function Mode (Continued)

Displa Function Xe .
LEPIAY 1 oode and L Display Description
sequence| oo on name| OPETAEIOD

& {F-07) Initial setting (0 liz) To avoid resonance with the load, up to three

9 (F-08) jump frequencies can be set. The setting

10 (F~09) [ Judp-F1  000.0 HzJ sequence is at freely.

Output
Jump frequency
frequency 1 [ JUHP-F2  000.0 Hz J (Rz)
setting 4
Jump [ Juur-r3  o000.0 ne |
frequency 2 o
setting
Dats . 10 |-c = ~o-
Jump setting l JuMe-F1  010.0 HxJ '
frequency 3 .,
setting Jump frequency Frequency reference
[ owr-r2 030.0 w: | setting polat signal
[ oump-rs ots0me| | 0 =mm-c . oerz
D:x:-inx deceleration
Kote: A jump frequency makes the setting of &
frequency in the range of the set frequency
+0.3 Hz impossible. When a frequenc
passes the jump area, it is output.

n (r-10) Initial setting The inverter carrier frequency is varied, making
Motor noise it possible to change the motor sound quality.
8¢ justment [ CF~code <N>]

AOBEGEN,
[ CF-code <E>J
Low carrier High carrier
frequency {requency

12 (F-11) Initial secting (1.0 &) To prevent motor overcurrent at start, output
Ad justment frequency increasing is tewporarily stopped.
of frequency i Fstop~T 00..6 S]
1top tiwe “at
start Frequency

Data comaand [
setting l Fatop-T 015.0 S ]

S|
4l

Stop time ~ 0 - 15+ .
[ ] Output frequency

Time

The stop {requency is about one~twelfth of the
base frequency or the minimum frequency,
vhichever is higher. (This function is
invalidated when § curve scceleration or
deceleration is selected.)




Table 9-8 Description of Function Mode (Continued)

. Function
Dinplay | i snd Fey | Display Description
sequence function name operation
13 (F-12) Initisl setting (0 Hc) 1) Wnen the jogging/ertended multi-stage speed
14 (F=13) sclection {iag in Held @ of svitch 2 of
15 (F-14) { Speed-1  000.0 Hz I (F=23) L4 set to the- jozzing mode (0: standard
16 (F-15) setting), the motor can be rus at up to four
17 (F-16) [ Speed-2  000.0 Hz ] staged by a coabination of a frequency command
18 (F-17) from the digital operation pasel or outside and
Speed-3  000.0 Hz I speed= to apeed—l settings.

Multi-stage * See table 9-3 display sequence 1.

speed 1 [ speed-4  000.0 Ks

setting Hla J

to Speed-5  000.0 Uz

olti-stage [_gpeed=s u Tfe e oo o e[ s ]

|pee§ 3 [ Speed-6  000.0 MIJ EO N0 N e T2 o Iy b

setlting

il | (T o
Data Speed=1  010.0 Hz |
setting

Speed-2  020.0 Hz |

VRO (Setting: FS)
Frequency
(Hz )

4 Second speed

Third apeed
First
speed Fourth
speed (FS)

1
]
]
i
]
[}
]
i
L]
4
i
t
i
'
[}

h
]
[
‘.
1
1
t
1
]
i
[
'

sSWi ios m Tine
sw2 [CCioee 1] H
swf _{ Ciose \
S¥R

Switch

sVl § sw2

Set frequency (Hz)

terminal mode

- « | Frequency coexand froe the Ope.~key or

ClosdOpeun| Value preset by speed-1 (15)

Open Elosd Value preaet by apeed-2 (25)

kloselosd Value preset by epeed-3 (35)




Table 9-8 Description of Function Mode (Continued)

bispl function X
LEPIRY |code and <y . Display Description
scquence function name operation
2) When the jogging/extended multi-stage speed
selection flag in field (D of svitch 2 of
(F~29) ia set to the extended multi-stage
\ speed, the motor can be run at up to eight
- atages by & combinstion of a frequency comweand
]’G ’CFZfCFl[ H ] o IO'I L va’Iva from the digital operation panel or outside
[l el st Kol slbedis Beatutiastier /il and speed-1 to speed~6 settings.
Su (s st > /s
Kote:
VRO (Setting: F$S
Frequzncy Third When the wulti-stage speed wode is
speed Sixth selected, jogging operation iz not
Fourth speed possible. {(1f operation is
Second speed ?erf?r-eé at s jogging frequency,
speed jogging is not performed but the
wmotor runs according to the set
. scceleration and deceleration
First times.)
speed
1 Seventh speed (JC)
! A Lighth speed (FS)
L ,.:} Time
1 I
L] .
swi1—LE 3 —
sw2 S — :
sw)J | S > L
swE . = 1 [ e 1
SWR
Sviteh
Set frequency (Hz)
SWi l sSW2 s
Frequency comoand issued in the Ope. In the sbove
- - key or terminal mode exsmple, FS is
sct in the
Close ]Open Value set by speed-1 (185) terminal mode.
Open
Open ICIou Yalue set by speed-2 (285)
Close lClou Value set by speed-3 (1S)
Close IOpen Value set by speed=4 (4S)
Open IClou Value set by speed=$ (55)
Close
Close lClote Value set by epeed~6 (65)
Open lOpzn Value set by jogging (JC) Jogging in the
monitor mode
19 (F-12) Initial setting (30 &) See table 9~8 F-01, 02.
20 (F-19)
ACCEL-2 0020.0 S
Two-stage
scceleration DECEL~-2  0030.0 S
time setting
and
two-stage Data
deceleration {setting ACCEL-2 s
time setting » -
DECEL-2  0150.0 §
D>
STR
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Table 9-8 Description of Function Mode (Continued)

bispls Function Ke
play code and o Y atio Display Deacription
requence | ot name| ©PCF n

21 (r-20) Initial setting (1.0 Hz) When selecting DC braking, set a2 performing
DC braking frequency for DC braking at deceleration.
frequency F-DCB 001.0 Hz
adjustment When F~DCB iz set, the motor operates at the set

frequency or below during decelerstion if:
Data
setting F-DCB 015.0 H: 1) Both (F~21) V-DCB and (F~22) T-DCB are set.
2) Field D of (F-28) 1s set to (D (with DC
braking). See table 9-8 F-28.
3) A stop command is already input or the set
frequency is 0 Hz.
1f none of the above conditions is wet, the motor
can operate up to the minimua frequency.
See page 9-32: Trield of F-28.
See page 9-34: Trield (1) of F-29.

22 (F-21) Initial setting (10) The DC braking power is varied. When 000 is set,
DC braking DC braking operation is disabled.
pover y-pes 000
adjustment

bata v-nCs 020
setting

23 (¥-22) Initial setting (0 s) The DC braking time is adjusted. When 00.0 s is
DC braking set, DC braking operation is disabled.
time 1-DCB 000.0 § ,
adjustoent See table 9~8: Fileld (D of F-29.

Daza
setting T~DCB 600.0 S Output frequency (Hz)
3]
]
—— Time (3)
STR 0-6008
* Since long or continuous DC braking may cauae
burning of motor, set the braking time as
short as possible,

24 (F-23). Lofcial setting (100 X) The electronic thermal level can be changed
Electronic betveen 502 and 100X. Set a level to conform
thersal E-therm 1001 to the optimum current value of the motor. Whea
level’ T operating the motor continuously at 10 Mz or
adjustment below, use a thermal relay,

E~thersm 0502

| Time (s) spz 100%
Inverter

: d
: l variable Tate current

S0 100 150.3180(3) Coostant torque
. 160(2) Variable torque
Current of the . :
*  fnverter (A)

Hotor rated current
lnverter rated current

adjusted level = x 100 {(X)




Table 9-8 Description of Function Mode (Continued)

. Function
Pispley code ard key Display Description
sequence |, rion rame operation B
23 {F-24} 1nitial setting {lincer) Select lincar sccelerator {Linear) or curved
Linear/ scceleration (S—curve).
acceleration
selection
Set frequency
T Linear accelerstion
Curved acceleration
: Time
Note: When s-curve is selected and s Irequency
Yeference signal is given from externsl, a
signal fluctuation due to noise may resuit
fn an scceleration time longer than the set
value by F-01.
2¢ {r-25) Initisl serting (linear)
Livear/
S~curved Select linear deceleration {Linear) or curved
decelerstion deceleration {S—curvel.
sclection
Data
setting Note: When S~curve is selected snd a frequency
reference signal is given from external, &
signal fluctustion due to noise may resvit
in & deceleration time longer than the set
value by F-02.
27 (F-26) Iinitial setting (0 M) of These are functions similar to s gain/biaes
28 (F=27) external frequency setting start | adjustwent for reference signal.
(F-26)
Lxternsl The start and end output frequencies are set for
frequency anslog frequency reference signal (0 - 10 vDC,
setting = 0~ 3 VDC, and & = 20 mA) Lssved from the
start and outside to the inverter.
external Data . .
frequency setting Output frequency  Original setting
setting end (m1)

D

|
1
i
i
i

iinitial setting (0 W) of
jexternal frequenty setting end
iFe27)

'

]
H {I-IND 002.0 Ha ‘

Daza
setting

0----’"--"‘% Frequency reference
¢ e 2oma signsl

Kote 1: The original factory setting is O He.

Kote 2: When changing the V/F pattern after the
start [requency (F-START) and end
{requency (F-LHD) are set, readjust these
f{requencies.

Kote 3: When F-START and F-LHD are set in such a
way that the start [requency is higher
than the end frequency or the [requency
command is set at the minimum level (O V
or 4 mA), the output [requency may be
0.1 = 0.3 Hz lowver than the frequency set
by T-START. This is not an error.because
the reduction in frequency is due to
noise on s signal line.




Table 9-8 Description of Function Mode (Continued)

. Function
Display code and Key . Display Description
sequence N operation
function name
29 (F-28) Initial setting (See below.) :id?; @® te (® are sclectsble areas. For
Switch 1 etails.
selection [svitehi 0000012 3 1] |see ravie 9-8 F-28.
NN
T (D : Special V/F pattern {Z-psttern) selection
® © 0D , o
@ : DC braking selection
‘ @ : Frequency monitor selection
Data @© : Overload selection
secting SVITHl 0010190 0]
® : Avtomatic restart selection
@ : Stlection of rotating direction
30 (F-29) Initiel setting (See belowv.) Tields @ to (® ere selectable sreas.
Switch 2
selection SWITCH2 00003100 0] For details, see table 9-8 F-29,
ot o . .
(SN N) (@ : selection of DC braking trigger
SDODOIDD
@ t Jorging selection
Dats @ & selection of key effcctivencas
serting [sviress 00101001
@ 1 Do mot change. Factory-set te l.
[Z] (® : Derating of electronic thermal
characteristicse.
@ (® 1 Strength change of manual v.boost.
@ : Selection of speed detection after reset
(25} releane
® : Selection of TS setting solt-lock
3 (F~30} lnitial setting (1.0} « Constant for overload limit characterintics.
Overload 1f an OC trip ia likely to occur at the
limit 1M, Cons 0001.C standard value, set a small value.
constant
setting « The overload liwit level can be changed by

Dats
setting

=
)

CONS 0000.5

“ithe PC board,

variable resistor OL. LNT.

Counterclockvine: 50X - 80X
‘ 1 | Center: : 1002
{3 oud Clockvise: 1502

The variable resistor
is mounted at the
lover left corner on

The level is weasured,
sssuming that the rsted
current of the inverter
is 1002. The standard
setting is abour 125%.
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Table -8 Description of Function Mode (Continued)

. Function
Pisplay 1 ie and Key Dlaplay Description
sequence function nime opetation
32 (r-31) Initial setting (100) Whea the losd resches the level preset withia the
Overiosd range S0I - 1501 everlosd, on alacrm is output.
slarm level (Overlosd alsrm signal reley sutput is possidle
sdjustment uhen the optional I bosrd iz ured,)
{optienatl)
Data Opticoal board (S302-PMC2)
setting Olelars 1501
N {£-32) tnitisl setting (00) Only during scceleration, boost is sutomatically
Automstic spplied. The boost can be adjusted in 20 steps.
tornque boost 4 The voltage lo Increased about 101 at 420,
ad justment
Dats Output -voltege (1} X0
[ Llase
{requency
Puring sutoastic doosting, the eriginel V/F i
sutomaticelly used vhen & constent speed s
resched alfter sccelerstion. (Continvous
operation 1o not perlecmed vith the motor
everescited.)
When manual torque boost s perforwed together,
the voltsge La further tacreased sa indlcated
by the hatched sres,
See table Outpvt velroge (3}
9-3 100 forvee men vy
dizplay
sequence
7.
° :
Output
3
—'—‘—'ﬁ“im l !frcq-un:y (Hz)
Base Haximum
frequency Irequency
3% (r-133) Initial serting (0.3 s) Set s time to restore the pover after an
Allovable inetentencous pover [silure. When field (D of
instantancous 1rs-1 000.3 § sviteh 1 s set to the retry function and the
pover power le restored vithln the sct time, the
failure time Inverter restorts automatically.
setting Fer the details, see parvagraph 3.5,

Rata
setting

=
a2
E=3
“

Note:

When the inverter load is too heavy, the control
power supply is turned off earlinc. Therefore,
the inverter dioplay may disappeac before power
restoration even il the power would be restnred
vithin the set allowvable instantencous lailure
time. When this happens, The pover is turned off
and the inverter operates in the same way as when
it Qe reset.




Table 9-8 Description of Function Mode (Continued)

Fuaction

Display Key . P
d N Displa Description
scquence ;:i:n?:n neme| OPETOtion pley
38 (F-34) Initis]l setting belov Fletid €, @ and @ are selectable,
Sviteh 3 The field (&) has vo function and the cursor |
selection SWITCH 3} 00000100 } cassot wove into @ .
raryy Field (D: Selection of speed detection after
22
Iree run atop (FRS) release.
Dats i . N
setting 0 - Motor speed detection is possible, .
1~ Inverter starts from the start
(minimum} frequency.
fiedd @D: Fault history relessing
O = Recorded fault history cansot
be Teleased.
1 - Possible to release recorded feult
3 hlatory.
Set 17 in the field (2) and push the
Teser button on the printed circuit
board. See the fault display on
table 9-2 display sequence 10.
rield Dt Selection of USP function
O - USP fuoetion iz uneffective
1 = US? functfon is effective
36 {F=-38) lnicial setting (loverter) Keep the setting is “INVIRTIR™ vhen fnverter {a
optrated ao serial communication fnterface woduls
PARMSET IRVERTLR (CoH-XA)., This functlion {a used for IC
communication, and {a the case of communicating
Data with PC or P.C, change The satting fo “COM-ZA™,
setting PARNSTT COM-LA “COM-EA™ 1s optiocoal device.
]
@l
PSR
bt} {F-36) Initial secting (1.0 o) Set & scancby time during wnich restart is
Standby time aveited before the inverter is sutomaticslly
setting for 0001.0 § Testarted after power is restored from a
restarc iostantaneouve pover failure vithin the allovable
alter instancancovs failure time sec by (F-33).
instantaneous {Data Tor the details, see paragraph 9.5,
pover setting
failure Kote:

)

When the motor speed cannot be detected at
restact of the wotor, the specd detection ie
recried but the actual operation time is longer
than the set time. 1If the speed cannet be
detectad slfter retry, the motor {s started at the
start frequency, assuming that the speed of the
wotor {s zero.




Table 9-8 Description of Function Mode (Continued)

. Function
Dieplay 1o o4d and Key Display Description
seguence fun:tion name operation
38 (£-37) Initia) setting (0.0} This is for vaiting time adjustment of DC
¢ braking braking., 1ln the casze of using this function,
vait time ¥-T-IC3  0000.0 the DC braking will perforw vith delsy time
adjustment safter reaching DC braking frequeacy or from
Data being given & D external aignal.
setting %¥-7-pCs  0005.0
Use this function wvhen use DC braking at the high
epeed and adjust the wvaiting time longer.
Output Preser DC
frequency braking 1
point external
e U707
Y-T-DCB /P_’
>
Sraking Y/// V///
3% {r=-39) lnitial uuir‘q (0 Hz) Frequency arrival signal can be output at a
Frequency denired frequency. The metting of 0 causes the
setting for SPO—ARY 000.0 Rz signal to be output vhen the set frequency is
teached= resched,
speed signal |Dats
at freely setting SPD~ARYV 051.5 He

Output
Preset f{requency
frequeccy 7@?-1 ArD-AXY
'

Time

e
> IS

At -1n case That no preset frequescy {&
entersd in SPD-AXV, the sigral s
tutned on vhen the output frequency
is reached to aet value. (The
signal fa turned on at set
Irequency +0.5 Hz and off{ at act
frequency s1.5 Hel)

31 1o case that non-rero 1s entered io
SPD~ARY, the sigual 1a tursed on
vhea the output frequency s
reached to preset value,

(Toe signel {8 turoed on and off at
set frequency +0 Kx.)

AR O—-—Eﬂ_
o : L
=
cost
* The RUK signal indicsting that operation is

. in progress is output during inverter
operation.

Transister specification
Open collector output
27 ¥V, 50 sk wmax.

Forward voltege drop
About 1 ¥
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Table 9-8 Description of Function Mode (Continued)

[‘;V!TCK\

oD ] 00 0

1 1 1

@lo

@

o]0

Switch 1

o An alarw signal {s output vhen an {natsntaneocus pover
failure, undervelrage, or another Erip occurs.

@ o | Special ”r., Set D vhen selecting a V/F pattern (Z pattern},
see tadle 9-8 F-00.
1 | Standard V/F Set 1 vhen selecting & V/F pattern (A = 1), see table 9-9.
@] o |withoue 0C See (F=20) to (F=22), F=37 and field (D) of F-29 on
braking table 9-8.
1 With DC braking
@[ o | Frequency digital| Digical monitoring for the {requency counter .
monitoring
Pulse traing are output st the output frequency. The duty cycle
is about 30I.
2 |- Asevt 10 ¥ . hilad
T nl s
/*5-4 9
JO TN °——-l| nh
Trequency tewater Output lrequency
1 | Frequency analeg | Monitoring for the anslog meter
monitoring .
Tnis monitor outputs the duty cycle (t/T)
: proportional te the output fraquenty.
Adjust the K. ABJ varizvle resistor and
the variable vesistor ia the frequency
. meter 20 that the snslog meter indicates
its maximum value ot the maximum
{requency.
'
R = ;
Ly U Losd resistance: 10 = 22 k2
L@J i {ivariable |1 sA max
Constant at 0 = 10 V full-scele
Anslog meter about 0.6 ms
Wote: Thie signsl is only for {adicater,
thersfore it cansot be used to
provide & line speed signal.
@[ o [ overlosd limited I Overlosad 1imit functios ts enabled whenever and ovar the
antire ares.
1 | Overload sot Overload limit function is mot enabled during ascceleration and
lizgred is ensbled during reacceleration after once sccelerated.
@ 00} Trip Stanéard setting




Table 9-8 Description of Function Mode (Continued)

® {10 [restart function

Automatic restart with synchronired start of spinning motor whea
one of the following trips occurs {hovever, when the Irequency
exceeds 30 Hz, Testart out the start f{requency):

« Overcurrest

« Overvoltage

« Undervoltage

» lnstantaneous pover fsilure

The maximun nuaber of restarts is 3 in 10 minutes (15 times
within 10 minutes for undervoltage) except for instantaneous
pover faflure.

Vhen an instsntsneous pover fsilure occurs, it takes s time by
{F~36) 1PS~A-T before operation is resumed.

Set paragraph 9.5 on page 9-33,

11 | Accelerstion fros
zero epeed

Autosatic restart after instentaneous pover fallure or undervoltage
vith acceleration fros zoro speed

Pecformance 15 almilar 16 an automatic restart but in the case of
setting “i1%, faverter 1s restarted from rero speed after & time
delay set by (7-36) ISP~R~T., Mo syschronired restatt is performed,
This s not effective to overcurreat trip and uandervoltage trip,

Do vot set O1.

YD (00 |Forvard/reverse
11 jrotation

The motor can run in both forvard and reveree directions,

01 |Forvard rotation

The motor can run only in the forvard direction. Mo reverse
rotation cowsand can be accepted.
:

10 |Reverse rotation

The motor cen run only In the reverse direction. Ko forvard
rotation command can be accepled.

Kote: thile the restart function is in d(:’:t, the woter ia in the free=run wtate.

WVhen it e

necessary to hold the motor in the free~run etste through mechanical braking, therefore, do

not use the restart function.




Table 9-8 Description of Functicn Mode (Continued)

rswmzuz ojofofo|[1}o}jojo
(OB RO RONNORRORRORNOREC)
switch 2 [(D] 0 | Edge operation Output During DI
[requency ‘
Operstion "Lt S ey Buring DB
command P— Output | { s
T | Level ) utpat Buring O - —{frequency e top
vel operstion pu " Llfective in [ i
frequency —\l_/_ the terminel Opesstion . H
: comusnd ;
Opernnon'\_‘._rr wode
cormand - Set F-20 to ¥-22
@ 0 | Jorging mode Set “0" for usual jopging operation.
See jogging mode on table 9-3,
1 Ixtended Set “1° for extended multi-stage szpeed setting when using
multi-speed wode | JC teraical for this purpose.
See F-12 to F-17 on table 9-8,
[O1X] key When an operstion comsnd comes from the terminal, the S5TO?
enabled key on the digital opcnl;‘ion panel (or cptional remote operator)
is enabled.
3 | (s7or] key When an cperation coemand comes fros the terminsl, the STO?
disabled key on the digital operation panel (or optionsl remote terminal)

is dissdled.

Witk so stabllity
control

“0° setting has no stadbllity cootrol. Do mot set fo “0°.

With stability
control

Set ™1" for stabilized inverter operatien.

Vith derating
on electronic
therwal
characteristics

Vith no derating
en electronic
thermal

When | is set, electric thermsl level has linesr

Output R
current characteristics
100 £ .
; :
Lex$ . .
Vhen setting 0%, the electronic
- thermal (F=23) has & derating teo

sveid motor overhest dut to
contipuous operation at lowv speed.

: .

Output [requency

Larger boost
pattern

characteristice ¢ = 50 Mt frome
®] 0 ] stancard boost Sutput veltore | tutaet saatess 130
et e
pattern ! e Horeascys Veos 8 1 e
Pasioum velut veen 1 {v oag i i a0 eet

[zl For ¥-300ST <80> n 1w o m

152 b~ H 1o % 0w
: i
122 - [ R U )
sy LY £ Outpt
fesquency ELVES N B T A 11

I * esa frequency

Without speed
detection alter
Teoed

Afrer reset is released, the inverter restart with accelerstion
from zerc speed. The inverter starts cutputting about 0.)
after reset is veleased,

Vith speed
detection after
Teret

After veset fs released, the inverter restart according to
wotor speed if the motor is atill runming. When using restarc
function, set "1™, " See paragraph 9.3.

FS setting
change inhibited

The FS setting cannot be changed wvhen soft lock is applied (the
LOCK DIP switch ie set to OR).

FS setting
change allowed

The ¥S secting con be changed even soft lock ia applied. .




S.5 Automatic Restart Function

There are some different methods for restarting the inverter.
This paragraph provides the explanation and differences between
restart modes. Choose the suitable and proper method of restarting

to your system.

/I WARNING:

To avoid personal injury

Since the restart mode is selected, the motor is
' restarted at occurrence of a trip due to overcurrent,

overvoltage, undervoltage and instantaneous power

failure.

When the inverter trip, no fault alarm signal

is given and automatically restarts after a certain

time.

Do not use the automatic restart function,

therefore, when it is necessary to hold the motor in
free-run state through mechanical braking.

The following table shows .the kinds of restart and functions in

function mode to be set.

“Table 9-10 Kind of Restart

F-28 switch 1 F-29 switch 2 Other functions
selection field (®) [selection field (D |in function mode
00000101 00110000 to be set
J ]

Restart mode @ @
e tantencous 10 ! F-33 (1PS-T)
power failure or F-36 (1PS-R-T)
under voltage trip
Restart after - 10 1 F-36 (1PS~R~T)
trip '
(oc, ov) _
Restart from B _
zero speed after 11 1 F-33 (1PS-~T)
power fallure or F-36 (1PS-R-T)
under voltage trip
Power source 10, 11, 00 1 -
switching from Do not set in "01". !
commercial to
inverter
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(1) Restart after instantaneous power failure, restart after trip

This 1s the function to restart the inverter automatically after
instantaneous power failure. 1In the case of this restart mode,
the inverter is restarted with synchronized speed, and possible
to restart when the inverter trips due to overcurrent (OC),
overvoltage (OV) and undervoltage (UV). The Figure 9-2 shows a
time chart of performance when restart function after

instantaneous power failure is performed.

I;:i:;aihxe To: Allowable power fallure time
¢ : tire : set by F-33(ISP-T)
H Te : The power failure trip occur

wvhen the power failure time

=y /////////////////T S

; 1}
I5ms ¢ ¢ Ti%0.5s set by F-36(ISP-R-T)

itk ] //////

Howu¢ speed
Tpm

T2

W//////////// e b e

fixed, it 1is changable
and depends on timing

. . / //M and load condition.
e W 1/ // 7

Figure 9-2- Timing Chart of Synchronized Restart

¢
]
'
'
1
'

Note: The keeping time of control power supply of the control
board depends on load condition. When power supply to
the inverter is off with full (rated) load, it is
approximately 0.3 second. When the longer power .
failure than 0.3 second occurs, the inverter may .not be
able to catch the motor speed when power comes again -
and may restart from zero speed.
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(2) Restart from zero speed after failure

This is the function to restart the inverter from zero speed
after power failure. In the case of this restart mode, the

lnverter is always restarted from zero speed.

Instantaneous
, power fallure
» Lime :
T| E

Hain pover %W/ '} %W Tp: Allowable power failure time
supply / /‘ / % set by F-33(IPS-T)

H T The power failure trip occurs
15ms ;¢ :T,»o 5s

when the power failure time
Ourput
frequency

is longer than Tg.
Hototr speed

Y

////% Y|

inverter is restarted
Figure 9-3 Restart Timing from Zero Speed

1
'
'
'
'
1
1
-1
1

from zero speed.

Kote: VWhen the inverter restarts from zero speed, the motor

must be already stopped.

(3) Power source switching from commercial power supply to inverter

. vhen switches the power source with the motor from the
commercial power supply over to the inverter, it must be noted
that an interlock time of electromagnetic contactors, timing of

reset signal releasing and timing of operation command appling.

/D CAUTION: To avoid damage to inverter -

Failure to note the interlock time and so on described
in Figure 9-4 could result in inverter damage.
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Connection diagrams and timing charts for commercial power

supply switching are shown below.

Operation using

commercial power
supply -
I Inverter operation
t Forward rotation
Stop
—"\P—LD—@_' Reverse rotation
.. 2 A
f— —‘ ":—I 9—@ Reset
LIp— | —
I ] o-—.@f
e =2 ]
£ [ . Be sure to use Mgl and Mg2
¢ MEBE oy @ % Mt with ioterlock features,
: e | |
Power A S and TV f
supply MCB [T P
PRV Mehm Sy Ly o _..eh
A | [l
—_— ; * 2 . T2 p—
—<Ts Sto- L0 | ey i
M2 Motor
.| Inverter
o
o
L aLt
o AL2
M e
oy ]
RS
L

L

2B (interlock time of Mgl and Mg2) Note 1:

I Time set by timer 24
(It is from 0.2 s to 1.0 5. When the MCB causes a

= Usually, it is set to . trip due to a ground
Zox3 03 3 hovever.) ' fault or another failure,

o the commercial power’

OFF: V : o L supply circuit does not
v DIZZ 05E
CoNw) — LTI, o sy i
iAbour 1 g . the MCBC.
Start of inverter oper';ticn W Note 2:

Use relays dedicated to
electronics circuits as
FWY, RVY, and RSY. Use
separate relays for AC
and DC. The sequences in
this figure are reference

data for timing charts.

Figure 9-4 Sample Connection and Timing Charts for Commercial Power
Supply Switching

9-38




( 10. SPECIFICATIONS

10.1 Block Diagram

KAIX CIRCUIT
c12 .
T
7
' c:z'2
/ 13

CINTROL CIRCUIT ﬁ D
— \
Eliz(nal f;eau-n:y . Control J ; ®\ v
i:};é;; veltage surc power Overvoltage| |Current Tens. . {Base Current
) " supp ly detection detection| [detection{ |drive| {detection
— ]

[l
YL

CPU circust ]

AN

4

~

Fraguency setting

o
-
—
x
-
—

Digital
vey pad/cisplay

Lai::::::::::::::::]
s Cotronal PC bBoard

| NSO VIR SPUPIRp SPUPUpIYS EPR

-

l]I-—————1

O Power terminal

O Signal terminal
D Connector

Eault
Aiare

Xotes: Explanstion of syaools

4 1 Elecirozegnetic conteztor C::,‘: Base board
F D : Fiywvheel diode
T : Transformer
CTi: Current transforzer
D ¥ : Diode cecule (Converter =zodule Lo S
=t ' ) R S: Current Lietting resistor
C £ : Smocthing casaciter

£ ¥: Power oodule {inverter sodule)
2% TERY:Therral relay

NR i Surge 20sorber

Fauld alarm relay

C12: Current tranformer

DCL @ DT rezctar

0O O0O00QO0

~ 4
@ Sxoothing capacitor charging cheek LED
S

0O 000 00 00O

Figure 10-1 Block Diagram
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10.2 ZLayout on the Printed Circult Board

Components of the printed circuit board of the HFC-VWSHF3A are

mounted as shown below.

il
r N\
Digital \l: tjse
key pad/display a
Q[ 1
oI
. J J31 -
: To thermal relay
L_‘ J57 of DC bus circuit
—>~ To current
J58 transf?rmeF(ZCT)
- > To current
J52 transformer(CT2)
RESET e
DS seereseececemsaceressussninsas
[] J53
R i
: option pc J51
M £DJ § board B To current
— ; transformer(C71)
(A&}
OL.LMT| ! N Charging
/O\ LED lamp
=] =i = o —4 (70 K B K=
O e 2 O] e L 1 —_ = > et 4 4
™ <| &} O = O O] o O O X U] o o A L] U] =T T <<

Figure 10-2 Layout on the Printed Circuit Board



10.3 Standard Specifications

Table 10-1

Standard Specifications

Iten

VWSHF3D Series Coamon SPEC

Input power supply

Three-phase
400 to 460 V +10%, 60 Hz +5%

Output voltage (max.)

Three-phase, 40 to 460 V

Control

Control system

Sine-coded PWM (all digital control), Voltage source type

Output voltage/output
frequency characteristics

1608 fooan. - 100 b e . .
i H bal P
' L H Vo
i I . ) Eo
. . i T I
» L4 g
t te 38 VL8 35 te 100 [T 1 te 34 Lo soe t 0 0
L ge Tre® tatll 5 4 b vy 82 Y te 80 te 18 4 aseweens

" 30~ 2eamp
L L T2

T

Starting frequency (Hz)

0.5 Hz (adjustable from 0.5 to 5 Hz, 0.1 Hz each)

Frequency accuracy (X)

40,51 (25°C #10°C at max. frequency)

Frequency resolution (Hz)

0.01 Hz

Max./Min. frequency limiter

Fmin.: Fstart to Fwax./Fmax.:
setting error is indicated).

Fmax. to Fatart (in case of Fmax., <Fmin.

Frequency jumping

Selectable for 3 points to escape resonsnce point

Max. frequency fine
ad justment

Available to add (+1 to +15 Hz) on max. frequency

Soft start/stop

Individual setting for ACC/DEC., Selectable 0.1 sec. each,
Linear curve: 0.1 to 2,999.9 sec., S-character curve: 0.1 to 2,999.9 sec.

Braking torque

Regenerative braking: Approx. 10 to 203

Dynamic braking: Available below min. frequeacy (fmin.)
A Justable for fmin., braking time and braking value
Selectable valid or inmvalid

Hanual torque boost

Adjustable (Effcctive below halt of based frequency reached 1003 voltage)

Automatic torque boost

Available at starting and selectable valid or invalid

Overload capacity
Overload liciter

Overload capacity (Thermal characteristics)
+ Adjustable Derating of thermal characteriszies

. ¢ 1501 60 sec. (CT) Constant or with ¢ . leccab
10'0_. 1253 60 sec. (V1) onstant or wi erating selectable

(every 10 min.) ID‘JZE

-~ \ 1 = output current Bozr
‘:’ rated current soxk 0
~ x 100(2) !
“ - =——(CT) ! .
—eee l ) — i Output
vl 10 20 Hz 30 Hz ’
0 - frequency
S0 100 156 200 1(x)C7
00 150 160 1) V1

Slip compensation

Approx. 1.5% (At based frequency), (Under condition of V/F constant and
above 15 Hz)

Carrier frequency

Adjustable T
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Table 10-1

Standard Specifications (Continued)

Input/Output

Iten VWSHF3D Series Common SPEC
Frequency setting (0) |Voltage setting: 0 to 10 VDC
{input impedance: 30 X or more Cain and bias are
0 to 5 VIX adjustable by
(4nput impedance: 15 kfi or more) “F=START, F-END"
(0I) |Current setting: & to 20 mA (input impedance: 250 1)
Digital setting: Programmable setting by digital operator panel
Reset (RS) |Failure reset and instantaneous output cut-off (Normally open)
Forward/reverse run (FW) {Forward and reverse run signals sre selectable {ndividually.
(RV) |(Inverter stops when both signals are ON or OFF.)
Multistage speed  (CFl, CF2) {Four kinds of speed setting including main speed setting are selectable.
Jogging operation (JG) |Selectable from 0 to 9.9 Hz (0.1 Hz each)
Free run stop (FRS) {When this command arrives, the cutput of inverter is cut off. (Normally

close)

Fault alarm relay
ALO, ALY, AL2)

Opened (ALO to AL1) when inverter—trip and power off ("1lc"™- contsct output)

Running eignal (RUN)

Transistor cutput (Relay output is option PCB)

Frequency arrival signal (AR)

Transigtor output (Relay output is option PCB)

Frequency moniter (FH) |0 to 10 VDC (Duty control for analog meter), Heter impedance (10 K to
22 k1) is acceptadle.

Two-stage accel/Decel (2CH) [When this command arrives, Accel/Decel time is changed.

Motor current monitor (1M) [0 to 10 VDC (Analog), Inverter rated current = 4 VDC +0.4 V (at sbove

10 Hz and No load~Full load) (Option PCB)

Auto-restart

Auto-restart after instantaneous power failure

Overload warning signal

When preset value of overload is exceeded, relay contact is closed

(0LO-0L1) |(Option PCB) -
Control signal of dyn =ic Input to operate DC dynamic braking in force (Option PCB)
braking (DB)
Undervoltage Inverter trips &t epprox. 320 V of line volta;e or lower
Overvoltage Inverter trips at approx. 800 V of converter output
Overcurrent Inverter trips st approx. 180X (CT), 150% (VT) of current
§ Overload I:rotected lccordinE to the thermal characteristics described in the iten
- overload capacity
.i’j Instantaneous power failure Inverter trips if pover fallure lasts 15 msec. or longer
= Overheat Standard
CPU error Ioverter trips when CPU in control board 1s disabled.
Stall preveation Prevent the overcurreat and overvoltage trip by the preventloa circuft
Cround fault*§ Standard equipment
Honitor By Dot matrix display (LCD, 16-digits) on digitasl operator panel

(Output frequency, Output current, Synchronous RPH sand fallure contents)
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Table 10-1 Standard Specifications (Continued)

Ceneral Specif{ications

Itea VHWSHF3D Series Common SPEC

Amblent temperature =10 to 40°C (14 to 104°F) without cover: =10 to 50°C (14 to 122°F)

Storage temperature ~20 to 60°C (~4 to 140°F)

Ambient relative humidity - 20 to 90X RH (with no condensation)

Vibration 0.2 G (10 to 55 Hz)

Altitude 1000 meters (3300 feet) or lesz above sea level, indoors (without the
presence of dust or corrosive gas)

Coating color 5Y7/1 (Hunsell system)

Famvrr

\ 1 H 1
Foilury el H H Ooen Cg‘u
1ALO, ALY t 1 Crove } ALe
s 7 T 1 O ALY
r— T Py
Running sapast 1 Cpmon v
{RND, RN} o H : O——O8ng
" T ~t O ANy
! : ' ° Dotien PC3
— e
Sosed wranl I i Ovens 1 Or-RY
e ! 1 Crow i ARo
(ARD, AR H H | !
{ . ARy
. [ ! ! Comun ! -
Simven Pomm ot 1 Sioooes ! Mumee Vol B ! b att

Output voltsge goes down when pover voltage becowmes low.

Applicable motor means Hitachi standard three phase & pole motor. Make sure motor rating current
(50 Hz) does not exceed continuous output RMS current if other motors are used.

~10 to 440°C (without cover: =10 to +50°C) (Storage temperature: =20 to +60°C)

Ground feult detection circuit protects INVERTER against damage, but cannot guarantee safety of
personnel. An earth leakage current circuit should be provided on the input power supply line.
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e Ratings

VI: - Variable torque

10-6

Table 10-2 Ratings
VWSHF3D Series Specifications
Capacity | Rated Max.
Type (kva) Output Applicable Approx.
(Model |Protective Current Motor "ooling| Welght
Abbrevi-|Structure 460 V (4) (kW/Hp) system | (kg/Lb)
ation)
CcT | VT cTt | VT CT VT

16HF3D |Semi- 19 | 22 24| 27 |(11/15) [(15/20) (22.5/50)

enclosed
22HF3D |type 25| 29| 32| 36 |(15/20) |(22/30) (24.5/54)

(1P20) '
33HF3D 38| 43| 48| 54 [(22/30) |(30/40) (30/66)
40HF3D 46 | 52| 58| 65 |(30/40) |(37/50) |Forced |(40/88)

alr

S0HF3D |Open type | 60| 67| 75| 84 [(37/50) {(45/60) |cooling|(58/128)

(IP00)
60HF3D 72| 80| 90 (101 |[(45/60) |(55/75) (58/128)
75HF3D 89| 991 110|124 |(55/75) (75/100) (58/128)
100HF3D 119 | 134 | 149 | 168 |(75/100) [(90/125) (105/231)
120HF3D 140 ; 158 | 176 | 198 |(90/125) |(110/150) (105/231)

~ 150HF3D 173 il94 217 | 244 1(110/150) |(132/200) (153/331)

180HF3D 207 | 233 | 260 | 293 |(132/200) |(160/ = ) (160/353)

CT: Constant torque




10.4 Description of Terminals

Table 10-3 Designation of Terminals

Terminal Terminal name Description
symbol
Main L1, L2, L3 | Commercial power | 3~phase: 460 V, 60 Hz
circuit (3-phase) | supply input
terminals terminals
Tl, T2, T3 | Inverter output Motor connecting terminals
terminals
®, ® DC bus voltage Regenerative braking unit
terminals connecting terminals
Control 2CH Two-stage Contact (close): Two-stage
circuit acceleration/ acceleration/deceleration
terminals deceleration
terminal
AR Frequency When the set frequency is
arrival signal reached, the transistor output
terminal is ON, (27 VvDC, 50 mA max)
RUN Running signal The transistor output is ON
terminal during operation.
(27 vDC, 50 mA max)
cox Common terminal | Common terminal only for AR and
RUN (This terminal is not a
ground terminal.)
JG Jogging terminal | Contact (close): Jogging
operation
CF2 Multi-stage Contact (close): Multi-stage
speed terminals speed operation
CFlL ' ’
H Frequency 10 vDC
setting power
supply terminal
0 Frequency set- 0 - 10 VDC or.0 - 5 VDC, = ~=
ting terminal (selectable by a DIP switch)_
Input impedance: 15 kQ in the 0
- 5 V range or 30 kR in 0 - 10 V
range
01 Frequency set— 4 - 20 mA (Input impedance is

ting terminal

250 Q.)

10-7




Table 10-3 Designation of Terminals (Continued)

Terminal Terminal name Description
symbol
L Common terminal Common terminal of control
of control terminals (This terminal is not
terminals a ground terminal.)
FW Forward Contact {close): Forward rotation
rotation/stop Contact (open): Stop
terminal
RV Reverse Contact (close): Reverse rotation
rotation/stop Contact (open): Stop
RS Failure reset Contact {close): The fault signal
terminal is released.
L Common terminal Common terminal of control
of control terminals. (This terminal is not
terminals a ground terminal.) ’
FM Frequeﬁcy A digital frequency counter or
monitor terminal | an analog meter can be
selected. (0 - 10V, 1 mA
full-scale. The load resistance
is 10 to 22 kQ.)
FRS Free—-run stop Contact (close): The inverter
terminal stops and the motor stops in the
free-run state. (The fault
signal is not released.)
ALl Fault alarm During fault, power off
contact terminal ALO - AL1: Open
AL2 ALO - AL2: Closed
ALO Contact rating

250 VAC, 2.5 A (resistive load)
0.2 A (cos 6 =0.4)

30 VDG, 3 A (resistive load)
0.7 A (cos & = 0.4)

~

Use electronic relays (usable at 12 VDC, 3 mA) between control-
circult terminals except the one between ALO and AL2.
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10.5 Potentiometers and DIP Switches

Table 10-4 Designation of Potentiometers and DIP Switches

Name Description
Pot. meter Factory-set.
for Do not change this setting.
factory @ | VRl
setting
DIP & oS o To return the inverter to the original
switches standard setting, set this DIP gwitch
QBBB —1{({to ON. After resetting the inverter,
O°F return the DIP switch to OFF. For
g g A ‘ detalls, see paragraph 9-2.
Leave this DIP switch off. 1If it is set
to ON mistakenly, the optional remote
operator does not function correctly.
Soft lock: When this DIP switch is set
to ON, no data can be changed.
—| External frequency setting voltage
switching
5V: 0 =5 VDC/0 - Fmax
10 V: 0 - 10 VDC/0 - Fmax
Pot. meters For external analog frequency meter
for M A0 adjustment. (For details, see page
ad justment 9-32.)

B)

©
I
Q
[o}
X

B}

T

—|[&])

For overload limiting level adjustment.
The standard setting 1s 125Z. To
increase the limit, rotate the pot,
meter clockwise. See also (F-30) on
table 9-8.

No function

Fault reset
button

~

Ll

Forced reset button

10-9




10.6 Wires and Components

Select appropriate wires and components with reference to the

following table.
Note that the contents of the table may differ according to wire

lengths and power supply capacities.

Table 10-5 Standard Applicable Equipment

Wiring Applicable equipment
Appli- Power Signal line [Control
cable 1ine JG,CF2,CF1, Circuit{Electro~|{Thermal
motor |{Inverter |L1,L2,L3, H,0,0I1,L, breaker|magneticirelay
(4P,kW) {model T1,T2,T3 FW,RV,RS, (MCB) |contac~ [(RC
+, M, - FM,FRS,2CH, tor value)
CT| VT == (Ground)| AR,RUN, COM (Mg)
111 15 |VWS16HF3D | AWG10 F-50F |H25 TR20~1E
< 1 (5.3 m?) (504) (204)
15| 22 |VWS22HF3D | AWGS Shield F-50F |H35 TR40~1E
(8.9 mn?) |wire (2 m?2) |(504) (284)
22 | 30 [VWS33HF3D | AWG6 AWG18 F-100G |H50 TR40~1E
(14 m?) | (0.9 m?) (754) (404)
30 | 37 |VWSLOHF3D | AWGA F-100G |K50N-EP |TR100-1E
(22 mm?) . (754) (554)
37 | 45 |[VWSSOHF3D |AWGS F-225F |K60N-EP |TR1CO-1E
(22 mm?) (1254) (674)
45 | 55 |VWSG6OEF3D |AWG2 F-225F {K100N-EP|TR100~1E
(35 mn?) (1504) (804)
55| 75 |VWS75EF3D |AWG2/0 F~225F |K120N-EP|TR100-1E
(67 mm2) (2004) (1054)
75| 90 |VWS1O0HF3D|AWG2/0 F-225F |K150N-EP|TR100~1E
, (67 mm?) (2004) (1304)
S0 | 110 {VWS120KF3D| AWG4/0 F-225F {K200N-EP|TR20-1E
(107 wm?) (2254) (1.44)
with
CT-100N
110 150 |VWS150HF3D|250 Kemil F~400F |K250N-EP|TR20-1E
(127 ma?) (3004) (2.44)
with
CT- 00N
132 160 |[VWS180KF3D| 300 Kemil F~400F |K300N~EP|TR20~1E
(152 ma?) (3504) (2.44)
with
CT-100N
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Note

Note

Note

Note

Note

Note

Note

Insulation for power wiring should be in accordance to UL
and CSA standards which are as following.

Inverters rated below 100 amps should have 65/75 degrees
centigrade insulation.

Inverters rated above 100 amps should have 75 degree
centigrade insulation.

Applicable equipment are used for the Hitachi standard
4-pole, 3-phase squirrel-cage motor.

When selecting a
capacity.

circuit breaker, consider the breaking

The leakage current of a single inverter is about 3 mA.
(The leakage current of wires is mnot included.)

When the Hitachi
motor is used at
thermal relay is

When determining

standard 4-pole, 3-phase squirrel-cage
frequencies from 10 Hz to 60 Hz, no
required.

the breaking cépacity, consider the power

system and wire system.

For grounding, see paragraph 5.4.
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61 . OPTION

The following options are prepared for VWS3D serles inverter.

For the detalls, see an individual manual.

Table 11-1

Options

Option name

Type name

Description

Remote
operator

DOP-1EA
DOP-3EA

By this operator, remote
operation is possible from a
place 1 m or 3 m away, and data
change is also possible the

‘| same as by the digital
operation panel on the inverter
cover.

Cable length DOP-1EA:

w
84

DOP-3EA:

Copy unit

DRW-1EA

All data in the monitor mode
and the function mode are read
and transferred to other
inverters.
able to operate the inverter

the

Cable length DRW-1EA:

This unit is also
same as the remote operator.

lm

Operation
box

| OPE~4M
OPE~8M

Analog type operation box for remote control.

Meter scales

QPE~4M e T
0 to 50 Hz
0 to 100 Hz <:¥:> !
0 to 60 Hz g g = J d ==
0 to 120 Hz 57 | .ED |- YV e
0 to 50 Hz - ) -5
0 to 100 Hz | it—s l S R
0 to 200 Hz - | | Ll
0 to 60 Hz L s o ] ' ‘
0 to 120 Hz < OPE-4M > < OPE-8M >
0 to 240 Hz
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Table 11-1 Options (Continued)

Option name | Type name Description
Multi- OP-RY These three optlon boards are possible to be
function IA-TWK installed into the inverter inside.
board S30P-PCB (Plug in type). Each board has following
functio: s.

i
Function name z::: nal Description 0P-RY IA-TWK |53-0P-PCB
Frequency reference |102-L Connect OI with O of each PCB N/A Available|N/A
signal 0 to 20 mA 01-0 and input 0 to 20 mA current
signal between I02 (+) and L (-).
DC dynamie braking |DB-L When SW is closed, DC dynamic NR/A Available|Avatlable
external signal braking can be effected during

deceleration. Braking torque,
braking tiwe and frequency of
braking start can be set at the
digital operation panel.

Inverter output IM-L A voltage is output in proportion N/A AvaflablejAvailable
current gignal to the inverter output current.
(4 V DC is generated at the rated
foverter current.)

Running signal RNO-RN1 | A potential free contact is Avallable |AvailablefAvailable
relay output closed during inverter operation.

Frequency arrival ARG-ARL {A potential free contact is close |AvailablefAvailablejAvailable
eignal relay output vhen the preset frequency has
been attained.

Overload waruing OLO~0LY |A potentisl free contact is N/A N/A Availadble
alarm signal closed vhen the load currenmt
relay output exceeds the overload warning

level preset st the digital
operation panel (100 to 150%)

Option board

Two accessory
PCB holders

VWS3D series ioverter main unit

11-2



Table 11-1 Options (Continued)

Option name | Type name Description
Serial COM—-EA This is the communication interface module to
communication communicate with personal computer (PC) or
interface programmable logic controller (PLC). This
module module is installed between an Inverter and

PC/PLC, and it is not plug in type like option

" board. The module cannot be used together with

the remote operator or copy unit.

Note:

" The COM~EA cannot do the following operations:

1) Setting and display of the current monitor
code

2) Selection of the V/F pattern

3) Selection of the USP function
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@. -PARTS AND REPAIR )

12.1 Parts Order

Before ordering parts or inquire what to do when your inverter goe:

wrong, please check the following items:

(1)
(2)
(3)
(4)

Type
Output (kVa)
Manufacturing serial number

Symptom of failure

1f the nameplate is too dirty to read the above information, inform

only the clear items and attach simple sketches of the parts.that

you want.

To minimize the idle time, it is recommended that the parts listed

in Table 7-2 to stocked.

WARRANTY:  The warranty period under normal installation and

handling conditions shall be one year after the date of
delivery. The warranty shall cover only repair of the
main unit of the inverter.

12.2 Repair

1

(2)

(3)

The repair shall be charged to the purchaser even within the

'wggranty period if a failure or damage is caused by:

(a) 1Incorrect operation, remodeling, or improper repair
(b) Drop after your purchase or accident in transit

(¢) Fire, earthquake, flood, thunderbolt, natural calamities,

~

pollution, or abnormal voltage

If you want that the inverter is repaired on your site, the
expense associated with the travel and repair expense are

charged to the purchaser.

This manual is not re-issued. Always keep it handy. Do not

lose 1it.

12-1







APPENDIX

APPENDIX 1 HFC-VWSHF3D Serles Data Setting List

The HFC-VWSJF3A series inverter has many functionms.
standard-set values of those functions.

The user can change

It 1s recommended that the user fills in the blanks on this data sheet for
quick service, maintenance, and investigation of trouble.

Type

MFG. No.

HFC-VWS

o Monitor mode

Designated on the nameplate

on the front cover

Displa . . . o
se:EenZe Monitor name Initial display Setting data
1 Frequency setting command IES 000.0 OO0.0sz
and output frequency display
2 Frequency command method | F-SET M Ope.—keﬂ
3 Operation command method [E/R—Sw Ope.-ke;
4 Motor speed display [BPH 4P OOOOOrpmJ
5 Transformed frequency [/HzOO0.0 OOOO0.00]
display
6 Output current display ,lf——--A ImOO0.0ZJ
7 Manual torque boost IX—Boost Code 80 J
adjustment (00)
8 Output voltage gain lx—Gain IOOZ]
adjustment
9 Jogging frequency setting [gogging 01.0 Hz] =




APPENDIX 2 Conversion

!

Table

Conversion Table

Length lcm 0.3937 in
Weight 1 kg 2.2046 1b
Power 1 kw 1.3333 Hp




Function mode

°
is;;Zion Monitor name ZZiiizzl standard Setting data
F-00 V/F pattern setting VFE-VC 060-060
F-01 Acceleration time setting 30
F-02 Deceleration time setting 30
F-03 Maximum frequency adjustment 0
F-04 Start frequency adjustment 0.5
F-05 Upper frequency limit setting o]
F~06 Lower frequency limit setting 0
F-07 Jump frequency ] setting 0
F-08 Jump frequency 2 setting ]
F~09 Jump frequency 3 setting 0
F-10 Carrier frequency adjustment N |
F-11 Adjustment of frequency stop time at start 1.0
F-12 Multi~stage speed 1 setting 0
F-13 Multi-stage speed 2 setting 0
F-14 Multi-stage speed 3 setting 0
F-15 Multi-stage speed 4 setting 0
F-16 Multi-stage speed 5 setting 0
F-17 Multi-stage speed 6 setting ! 0
F~18 Two-stage acceleration time setting | 30 l
F-19 Two-stage deceleration time setting i 30 i
F-20 DC braking frequency adjustment i 1.0
F-21 DC braking power adjustment I 0 |
F-22 DC braking time adjustment ! 0 I
F-23 Electronic thermal level adjustment 100
F-24 Linear/S~curved acceleration selection Linear
F-25 Linear/S-curved deceleration selection | Linear
T-26 External frequency setting start I o} i
F-27 External frequency setting end | 0 ’
F-28 Switch 1 selection 00000111
F-29 Switch 2 selection 00001000
F-30 Overload limit constant setting 1.0
F-31 Overload warning level adjustment 100
F-32 Automatic torque boost adjustment 00
F-33 Allowable momentary power failure time setting - 0.3 o=
F~34 Switeh 3 selection 00000100 -
F-35 Communication mode selection INVERTER ;
F-36 Standby time setting for restart after momentary power 1
failure
F-37 DC braking wait time adjustment 0.0
F-39 Frequency setting for reached-speed signal at freely 0







