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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.
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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)
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. 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.




= - - Exhaust ,_‘:::.__,W///
C 7 ——===7
7
o
' = 4
g
g & | .
9 % ]/,
N Control 3 Y
Terminal il 7,
W=6.12 137 4o 7
= = LS a7
[ 7 .
SE T S Main Terminal [/
i | Wi3 M5 .
=5 Air Intake
SO 20 XN 2 BN
50 2050 5 5y
o LT =
ARy -

N TR,

_}@ P l’\,j’ o

Ak L Y Table 3-1
///I///////III/I///I'.'II/”I

= Terminal Width

Dimension in mm

Mass

16HF3D

22HF3D

22.5 Kg
(50 Lb)

24.5 Xg
(54 Lb)

Figure 3-2 HFC-VWS16,22HF3D

s Exhaust
o oS
= = —Z
: Z - -
7 ' LS e
' ' - e
L = E
i "oig  Hendle o | s
= | 5 | | iz
L= 4 A v
I i o o
) I o v
i 1 L ﬁi
L d ir 4
— =~y | Control ¥ Lo
[T 2 i = Terminal / —~ %
| LL————%%%————%J W6.12 13 — Air Intake
LeSIWetT )
/ .
F B - W o= Terminal Widch
T l .
_________ 2 Dimension in mm
é!!ilill!lll!!!!!! 3
i E s J Mass: 30 kg
TIF 2SIl i e 6GT (66 Lb)
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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
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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
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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.)

6~3




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

7-2



