HITACHI INVERTER
HFC-VWS3EH SERIES

INSTRUCTION MANUAL

Thank you very much for your purchase of Hitachi
Inverter HFC-VWS3 Series. This Instruction Manual
covers the handling and maintenance, etc. for the
HFC-VWS, Series. Before starting operation, read
this Manual carefully for your installation,
maintenance and check. After reading this Manual,
file it for your later reference.

This Instruction Manual should be delivered to the
operator of the Hitachi Inverter.

- HITACHI

NB408CX




PRECAUTIONS

CAUTION : These instructions should be read and clealy
understood before working on the HFC-VWS3 series.

CAUTION : Proper grounds, disconnecting devices and
other safety devices and their location are the respon-
sibility of the user and are not provided by

Hitachi Ltd.

CAUTION : Be sure to connect any motor thermal switch
or overload device back to the HFC-VWS3 sereies
control circuit to assure that the inverter will

shut down in the event of an overload or an

overheated motor.

.

WARNING : This equipment should be installed, adjusted
and serviced by qualified electrical maintenance
personal familiar with the construction and operation
of the equipment and the hazards involved. Failure to
observe this precaution could result in bodily injury.

WARNING : The user is responsible for ensuring that
all driven machinery, drive train mechanisms not
supplied by Hitachi Ltd., and process line material
are capable of safe operation at an applied frequency
of 150% of the maximum selected frequency range

to the AC motor. Failure to do so can result

in destruction of equipment and injury to personnel
should a single point failure occur.

WARNING : For protection, install a leak breaker type of a large highfrequen-
cy sensitive current to avoid an unnecessary operation. The ground fault protec-

tion circuit is not designed to protect personal injury.

- i -




DANGER HIGH VOLTAGE A

Motor control equipment and electronic controliers are connected to hazardous line
voltage. When servicing drives and electronic controllers, there may be exposed com-
ponents with their cases and protrusions at or above line potential. Extreme care
should be taken to protect against shock. Stand on an insulaling pad and make it a
habit 1o use only one hand when checking components. Always work with another
person in case an emergency occurs, Disconnect power whenever possible to check
controllers or to perform maintenance. Be sure equipmentis properly grounded.
Wear salety glasses whenever working on an electronic controller or slectrical rolating
equipment.

CAUTION:

Rotating shafts and above ground selectrical potentials can be hazardous. Therefore, it
Is strongly recommended that all electrical work conform to National Electrical Codes
and local regulations. Installation, alignment and maintenance should be performed
only by qualified personnel.

Factory recommended lest procedures, included in the instruction manual, should be
followed. Always disconnect selectrical power belore working on the unit.
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C 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); and
(3) A set of inverter unit and instruction manual are contained

together in the package upon unpacking.

For any irregularity, contact your sales shop where purchased

immediately.

(2. PRECAUTIONS )

In operating the HFC-VWS; Series inverter, first check that there
is no problem on the following: inadequate operation can result in

damage to the inverter.

2.1 Environmment around installation site and installation surface

. Avoid a high temperature, high humidity, 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.
J Avoid a place subjected to substantial vibration.

. When installing the unit within the box, remove the terminal
cover and blind cover (refer to Fig. 1). In this case, the

unit can be operated within the range of -10 to 50°C.




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

for installation. (The rear side will generate heat.)

o Install the unit always vertically with a marginal spacing

around.

2.2 Check that the input power supply is l-phase 220 to 240 V 50 Hz,
60 Hz for 200 V class, and 3-phase 380 to 415 Vv 50 Hz, 400 to 460 V

60 Hz for 400 V class.

2.3 Never supply single-phase input for 400 V class.

2.4 Connection

. Be sure to connect the power supply to L1.N or L1.L2.L3 {input

terminal), and the motor to U.V.W (output terminal).

(Wrong connections damage to the unit.)

. Be sure to ground an earth terminal ( PE ) for personnel

safety.

J For operation start and stop, use Egﬁ 5 §§§ . |STOP| and

FW/RV terminals. Never turn ON/OFF input power supply.

2.5 Maintenance and adjustment

o After cutting off power supply, do not touch the internal
parts until the display on the digital operation panel goes
off for 200 V class, and until the LED at the right side of

terminal goes off after the terminal cover is removed for
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400V class. (Since the capacitor charged voltage is still

present, it is dangerous.)

. Static electricity may cause breakdown to MCU and IC on PC
board. Handle these parts after grounding the work bench,

soldering iron and person surely.

Insulation resistance test and withstand voltage test

Special care should be execised for the insulation resistance and
withstand voltage tests. When conducting these tests actually, be
sure to refer to "Insulation Resistance and Withstand Tests'" given

under section 11.4 (g).

Storage of setting data

The soft memory element is used to store data input from the digital
operation panel when the inverter power supply is cut off. Turn
power OFF once to store the data in memory when the setting data
have been changed. It should be noted that the changed data are

not stored in memory 1f reset is performed before power OFF.

Refer to page 74 how to return the setting data back to that before

shipment and see page 94 regarding life of soft memory element.

Record of setting data

It is recommended to fill the setting data out the data sheet shown

in appendix for service and maintenance.

Standard V/F setting: 50 Hz max. constant torque

See page 62, 75 when output frequency is set to 50 Hz max.




C 3. STANDARD SPECIFICATIONS

The standard specifications of HFC-VWS3; Series are as shown in

Table 1 and 2 below.

Table 1

Standard Specifications (1)

Item

VWS, Series Common SPEC

Input pnwer supply

. o % |3-phase
L-phase 2200240V210%, 50/60 Hax3%|3e8u7S/4000460v£10%, 50/60 Hz:5%

Output voltage (Max.) 3-phase

2200240V 3804460V

Control system

Voltage source type, sine coded PWM

Output frequency range

1 v 144 Hz (0.5 Hz start)

Frequency accuracy

£0.5% (25t10°C) of the maximum frequency

Voltage/frequency characteristics

32 types selectable

Overcurrent capacity

150%, 60 seconds (every 10 minutes)

Acceleration/deceleration time
(Soft start/stop)

Individual setting available
Linear acceleration/deceleration: 0.
0.

"~ 2999.9 seconds
Curved acceleration/deceleration: v

1
1 230 seconds

Slip compensation

Approx. 1.5% (at based frequency) under condition of V/F constant
and above 15 Hz

Torque boost

Variable setting available

Frequency resolution

0.01 Hz

Input signral

operation panel

Braking torque Regenerative Approx. 10 "~ 20% (Regenerative braking by feedback to capacitor)
braking
Dynamic DC Available below the minimum frequency (Minimum frequency, braking
braking time and brake are adjustable.)
Speed setting |Digital

E E E] Key operation

External signal

500 ~ 2 KQ potentiometer, DC 0 v 5V, DC 0 ~ 10V (Input impedance
0" S5V: 15 KR, 0~ 10V: 30 KR), 4 * 20 mA (Input impedance 250 Q)

Forward/reverse
operation stop

Digital
operation panel

Wb Forward operation REV Reverse operation
RUN P RUN p .
STOP Stop operation

External signal

Forward operation/stop (normally open la contact command)
Reverse operation/stop (la contact command)

Reset

Fault reset, instantaneous cut-off of output (la contact command)

Free-run stop

Instantaneous cut-off of output (lb contact command)

Jogging operation

Adjustable between 0.5 and 9.9 Hz (la contact command)

Multistage speed operation

Up to 4 stages can be set up (2a contact command)




Item

VWS; Series Common SPEC

Frequency monitor

Pulse duty control output (Digital frequency counter, analog

é‘a meter: 0 to 10V DC, 1 mA full scale connectable)
o 6
3 % | Fault alarm relay OFF when the inverter is abnormal or without input power supply
(lc contact output)
Overcurrent Individual LCD display of overcurrent at acceleration, operation
and deceleration
Overvoltage Trip at approx. 400V of converter output voltage (200V class),
approx. 800V (400V class)
Overload Protection using electronic thermal relay (Settable to 50 to 100%)
o
E Fin overheat Protection using thermal relay (Refer to Note 4.)
9]
& . Trip at less than V1 of input voltage
Undervolt P P &
3 ndervoltage gzanattlesitthan(;ggvtollGOg 280 to 320V (400V class: up to
° input voltage class - 7SHF 3EH)
ke * 1320 to 360V (400V class: 100 to
o 180HF3EH )
@
N
g Instantaneous power failure Operation continues for 15 ms or less power failure
P (When restart function is selected, restart is possible in 0.3 sec.)
See Note 6.
Stall prevention Prevention of stall at overcurrent and overvoltage
Overload limit Inverter output current is detected, and current limit control
is performed.
Ground fault protection Refer to Note 5.
Relay output of frequency Contact OFF at frequency arrival (1lb contact output)
.§ arrival signal
49
é Relay output of running signal | Contact ON during running (la contact output)
Yy
b Speed setting signal 0 v 20 mA (Input impedance 250 )
=
% Inverter output current signal | Output with DC voltage (4V DC output at inverter rated current)
2
o DC brake external command DC braking operation with la contact command
Ambient temperature -10 ~ 40°C (33 - 180HF3E: -10 ~ 50°C)
(Without terminal cover : =10 " 50°C,
storage temperature -20 v 60°C)
o
E Humidity 20 v 90% RH (No dew condensation allowed)
o
<o | vibration See Note 7) As per JISCO91L (1984)
N
% §‘ Operating site 1,000m or less in altitude, indoors (place free of corrosive gas
[CIR7 and dust or dirt)

External color

Munsell 5Y5/1, (1.5 ~ 3.5SF3EH, 2.5 ~ 11HF3EH diecast cases are
black corresponding to Munsell N3.)




Table 2 Standard Specifications (2)
(200V Class)

VWS; Series Specifications

Type Pro- Capacity Rated Max. ADDrox
(Model tective (kva) Ouput Appli- Cooling Wpi ht'
Abbrevia- | Struc~ Current cable System e(i )
tion) ture 220V | 240V | (A) Motor (KW) &
1.58F3EH | Semji- 1.9 2.1 5 0.75 5.5
eg?iosed SelfT
2.5SF3EH %ggg 2.9 | 3.1 7.5 1.5 cooLing 6.0
Note 8. Forced air
3.5SF3EH | N9E§ 8- 4.0 | 4.4| 10.5 2.2 cootina| 6-5
(400V Class)
VWS; Series Specifications
Type Pro- Capacity Rated Max. ApDrox
(Model tective (kVA) Output Appli- Cooling PP -
. Weight
Abbrevia- | Struc~ Current cable System (kg)
tion) ture 380V | 415V | (A) Motor (XW) e
2.5HF3EH 2.5 2.7 3.8 1.5 7.5
3. SHF3EH 3.5 | 3.8 5.3 2.2 Self~ 7.5
cooling
5.5HF3EH . 5.7 6.2 8.6 4.0 8.5
Semi-
8HF3EH enclosed 8.6 9.3 13 5.5 14.5
type z
11HF3EH (IP20) 11 12 16 7.5 15
16HF3EH 15 17 23 11 22.5
22HF3EH 21 23 32 15 24.5
33HF3E 32 35 48 22 30
4OHF3E 38 42 58 30 40
Forced
50HF3E 49 54 75 37 air 48
60HF3E 59 | 65 90 45 cooling I"g¢
Open
75HF3E type 72 79 110 55 58
1000F3E | (P00 98 | 107 149 75 105
120HF3E 116 126 176 90 105
150HF3E 143 156 217 110 150
180HF3E 171 187 260 132 160




Note 1) The applicable motor shown in the table above refers to
Hitachi Standard 3-phase 4-pole squirrel-cage motor. When
other types of motors are used, select suitable ones so
that motor current does not exceed the inverter rated

current value during inverter operation.

Note 2) When a general-purpose motor is operated at over 60Hz,

contact the motor manufacturer.
Note 3) Output voltage also drops when supply voltage drops.

Note 4) This function is not provided for models (1.5 to 2.5SF3EH, 2.5
to 5.5HF3EH) not provided with a cooling fan.

Note 5) The ground fault protection circuit detects the output unbalance
current caused by the short circuit between inverter output
lines and the ground. As the detection level is nearly inverter
rated current, the person cannot be saved, just inverter pro-
tection against its damage. Avoiding the electric shock and
death, put the earth leakage current breaker on the input power
supply lines. The start-up druing motor free running may

cause the ground fault trip by the transient current.

Note 6) The restart function is standard equipped; however, it should
be noted that the allowable instantaneous power failure time

is 0.3 second.

Note 7) The amplitude by vibration is 0.5G (10 to 535 Hz) for 1.5 to
3.5SF3EH and 2.5 to 11HF3EH and 0.2G (10 to 55 Hz) for 16 to
22HF3EH and 33 to 180HF3EH,

Note 8) The protective system conforms to JEM1030-1977. A rubber
bushing is inserted into the wiring hole. When IP20 pro- \

tection is required, provide a conduit for wiring to block
the hole.




(' 4. INSTALLATION )

4.1 1Installation precautions

(1) When some looseness is found on the installation surface,
place a plate under the inverter mounting legs to eliminate
the looseness before installation. When the inverter is
installed in loose conditions, strain caused by such an
installation adversely affects the main circuit element,

possibly causing damage to the unit.

(2) For the mounting wall surface, use a nonflammable
material, such a steel sheet to avoid personal injury.
and a fire. {(The heating element is located at the
rear.)

(3) Since the heat of approx. 5% of the rated capacity is
generated from the inverter, special care should be given to
the ventilation when the inverter is built in the box, for

example.

(4) When a plurality of inverters are stored within the box,
arrange those units in line. The ambient temperature of
inverter may increase, and fin overheat may trip the inverter

if the units are stacked inside.

(5) When installing the inverter inside the box, remove the terminal

cover at the front lower part. (Refer to Fig. 1l.)

(6) The roof cover is recommended to install above the top vent-
ilating cover of the inverter with the specified space so that
the conductive materials of 3 mm or smaller size cannot enter
the inside of the inverter. Such the conductive materials

inside may cause the inverter damage.



4.2 1Installation direction and space

Be sure to install the HFC-VWS3; inverter vertically for cooling.

Further, as shown in Fig. 2 below, always keep the unit away from

other parts and the wall.

Terminal
cover

Fig. 1 Inverter Appearance

(For 1.5 "~ 3.5SF3EH, 2.5 "~ 11HF3EH)

/ s
' (30) Air flow

15 ¢cm or A
more

Z4ioen, N 10% a1l
/ or or
more

more

1 (30) /

e ox g
SITEs Yo
(a) (b)

Fig. 2 Inverter Installation

(Values in parenthese apply to
S50HF3EH or greater.)
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CIRCUIT CONFIGURATION AND PC BOARD LOCATION )

PC board location

The HFC-VWS3; PC board location and its circuit configuration are

shown in Fig. 3 and Fig. 4 below respectively.

~

To J1l
Note) 33HF3E or more base
board is provided

at the rear side of
logic board.

To J12

Base signal

120
1 W
J24
To power module= TR s {]
Base board (11HF3EH or
more for 400V Class)
To power module_' qu:;:;
s22
il
6 To main circuit resistoy
Elj
1 4s
147
Digital Vo ™~
operation panel —4 | m
™ Digital
display unit
Operation key
unit for digitali~_] [———]Ej[———_}
setting [ [ -
Pot. meter for - J
factory setting\\\\\ -- -
(unadjustable) N I Optional PC board
DIP SW —— | W (8 l
~ 1
1
Pot. meters for _| & \os ON Optional PC :
adjustment

Fault reset
button

~.board connector
1
[}

SRR

2
[

L_“_L

1
Fin overheat 55
detection
DC gurren; ——-——L—%j' ﬁ]u‘
etectipn
AC currenti=—
detection
QRN IV RV R ISIRIS|®
T11ZLIPEY V W PE + H -
PORER oy © @ [oRare it
A

Fig. 3 PC Board Location (For

Control circuit
smoothing capacitor

Control
power supply (AC)

Power supply for control
circuit (DC) for 200V class
(Also for abnormality
detection)

Smoothing capacitor
charging check LED for
400V Class

TTHF3EH)



Notes:

(ONONONONCING)

Main circuit

Control circuit [

84 P
O® I w

4 RS —] U
DM —22ZC8 THRY_D PM - VIR
t/\] ¥ W
[nR] L SH or CT1 _J =

Oo— T :

[]

Overvol- Current . Base ent
tage det detectioff detec— drive tecti
on 1lon
External OL.LMT 3
frequency set-
ting voltage i l
switching
(5/10V) T 1
Frequency setting A:;éi%e vCo I CPU circuit
VRI ROM
NV-RAM
. (
L 3 eration panel
Fgr‘%g : : FW E op a on ne
e : ~ | o/
kMH?x ¢ M
rotation’ | G
G = N I ) B
' I
no
P (I R
[
0 ot
s> S
‘@D (— Optional PC board
l®
O Power terminal
(O Signal terminal

Fault alarm

Explanation of symbols

Electromagnetic contactor
(Not used to 1.5SF3EH)
Fan (3.5SF3EH)

Diode module (Converter module)

oe

[ T )
o =

Smoothing capacitor

Fault alarm relay

S
E=

Surge absorber

Fig. 4 (a)

11

O § H:
O R S:
O P M:
O THRY :
O (2

[ Connector

Shunt resistor

Current limiting resistor

Power module (Inverter module)
Thermal relay

Current transformer

Circuit Configuration (For 200V Class)




Main circuit

EXEAE

. CT2
CT2

Control circuit 4 ™
Control Overvolt Fur—r;t—‘\
power detection | detection
bxcemal— 1 |
frequency set- oLLMT }
tting voltage i ‘ l
switching
5/ [
510w Analog vCco CPU circuit
Frequency setting module
VR ROM
NV-RAM
-
w operation panel
((é
v I Y
L
o
K N A B
CJCJEd )
S Optional PC board
(O Power terminal
(O signal terminal

Fault alarm {

ALt

Notes: Explanation of symbols
O . Electromagnetic contactor
O Tr : Transformer (Only for 400V Class)
O D M: piode module (Converter module)
() C B: Smoothing capacitor
O {8 : Fault alarm relay
O Surge absorber

(Provided on the base board for
33HF3EH or more)

: Fan (8HF3EH or more)
: Fly-wheel dicde

O

O DCL : DC reactor

(b)  Circuit Configuration (For 400V Class:

12 -

[} connector

Base board (L1HF3EH or more)
Shunt resistor (5.5HF3EH or less)

Current transformer (8HF3EH or more)

¢ Current limiting resistor

Power module (Inverter module)

* Thermal relay

Current transformer

: Smoothing capacitor charging check LED

22HF3EH or Tess)



5.2 Circuit description

5.2.1 Main circuit

(1) 3-phase AC input voltage is converted to DC voltage through

full-wave rectifying diode module DM.

(2) DC voltage thus full wave rectified is smoothed through

smoothing capacitor CB.

(3) DC voltage thus smoothed is inversely converted to AC
voltage through inverter module PM. This circuit outputs a
waveform similar to a sine wave due to sine-wave modulation
(sine coded PWM control) by changing the pulse width of

output voltage during inverse conversion.

5.2.2 Control circuit
(1) CPU circuit

¢ The output voltage/output frequency (V/F) characteristics
conforming to motor characteristics are obtained.

(32 types of V/F characteristics are built in.)

« This circuit allows soft start and soft stop of output

frequency command linearly (or curved) preset.

e Sine coded PWM control for obtaining inverter output

voltage is performed.

« Electronic thermal characteristics and overload limiting
characteristics are obtained by means of output current

detecting signals.

- 13 -




5.2.3

(2)

(3)

(4)

(5)

* This circuit receives operation, stop, forward operation,
reverse operation and multistage speed commands for

execution.

* This circuit commands the display on the digital

operation panel.

* Stall is prevented when overcurrent and overvoltage

occur.

The analog module unit is an interface circuit for trans-
mitting analog frequency command and analog detecting

signal to CPU.

The interface circuit unit transmits to CPU various
external commands, including operation/stop commands,
multistage speed command, jogging operation command and

reset command given by a digital signal.

The base drive circuit unit, receiving a sine coded PWM

signal controlled by CPU, drives the inverter module.

The digital operation panel unit allows various displays,
using a l6-digit LCD, and also has a built-in control

circuit which gives operation/stop instructions.

Protection description

For HFC-VWS3; protecting description and display contents, refer

to the "Troubleshooting and Message Contents" paragraph given

under para. 12.

- 14 -



( 6. WIRING AND ADJUSTMENT )

6.1 Terminals description

The main circuit terminal location and the description of terminals
. Terminal width

are shown in Fig. 5 and Table 3 respectively. .}EQHQQL
Terminal Terminal
Model Terminal Location Screw width(mm)
Diameter
Main Output
power supply (motor line) Only for BRD
*
1.5~ [LllN IPE]U IV |w ]PE|+'I l_ l European |Max. ,
3.5SF3EH terminal | 5.5 mm
powxz;z1 SUPPILY@ @
2.5~ Fwﬁﬂhwh (Qﬁxﬁh‘)\ Qﬂygrﬂm European | *
11HF3EH lllle]L3lpE‘U lV iw lPEI+ {M l_ ] terminal | Max. )
5.5 mm
|
%g}{;wﬂ “’°‘”E" s © @ fZ?ﬁ‘iiﬁ? :;ax.2
8 mm
33HF3EHR pouer supply (noter line). OMyfoﬁPMAWF_ﬁﬁge TM1 | TM2 | TM1 | TM2
lLafezfualeefu v wlee|+[u]-Ta] [ms [ue | 13117
40, 50HF3EH M6 | M8 | 17 | 23
60,75HF3EH| f~———— ™M1 —————}=TM2>= | M8 | M8 | 23 | 23
Control power supply ™1 M8 23
100HF3EH ﬁ1H@23@3qLthqu3ﬂququL3q ™2 |M10 33
F— ™3 = ™3 | M3 8.5
};::2: supply\ (mogz:pllline)\ ;)nly for BRD\r;;e\ ™M1 | M10 33
i§8H;3EH lLifez2|uafee| v v |wlee]+ [ |- |-1]  [m2 [0 33
(- ™M1 ™2~ [TM3 | M3 8.5
Control power supply ™1 | M12 52
180HF3EH ?All’kz*“L“ﬁ“l@”’f’ﬂﬁ’*lq’“Wﬁq TM2 |M10 [rndividual
i 4 N;4 TM3 |M12 jindividuall
oy for TD e ™G | M3 8.5
IR
b~ TM2 —~f=— TM3 =
Main Sutput
pover supply\ (motor line)‘
El]L;lL3lPE‘U v | |eE
- M1

* x 3; Cross section area
PE :  Ground

Fig. 5 Main Circuit Terminal Location
_15_




Table 3 Description of Terminals

Terminal Code

Terminal Name

Function

Ll, N Commercial power supply |1 ¢ 220 ~ 240V/50 Hz, 60 Hz
L1, L2, L3 input terminal 3 ¢ 380 v 415V/50 Hz, 400 ~ 460V/60 Hz
-
g U, v, ¥ Inverter output terminal | Motor comnecting terminal
g +, M, - DC voltage terminal Regenerative braking unit connecting terminal
-+
o | PE Earth terminal Grounding
o .
= o | L1H, L2H, L3H |Control power supply Only for 100HF3EH or greater
‘§ 5| LIM, L2M, L3M |4input terminal L1H, L2H, L3H ..... 460V input
= 901, 121, L3L L1M, L2M, L3M ..... 415 to 440V input
LlL, L2L, L3L ..... 380 to 400V input
-1 - Not used (Never connect.)
JG Jogging terminal Contact (close): jogging operation
CF2
Multistage speed .
terminal Contact (close): multistage speed operation
CF1
Ref. voltage terminal
H for frequency setting bc 10v
0 Terminal for DC 0~ 10V, DC O v 5V (Changeable with DS switch)
frequency setting (Input fmpedance, 0 ~ 5V (15 k), O~ 10V (30 kQ)
Terminal for
01 frequency setting 4 v 20 mA (Input impedance 250 Q)
3
£ IL Common terminal Common of control terminal (nmot for grounding)
E
© W Forward operation/ Contact (close): forward operation
ot stop terminal Contact (open) stop
o
(3]
H Reverse operation/ Contact (close): reverse operation
RV
Y stop terminal Contact (open) stop
g
g RS Fault reset terminal Contact (close): fault signal reset
S
L Common terminal Control terminal-common (not for grounding)
- Frequency monitor Digital frequency counter or analog meter (0 v 10V
terminal 1 mA full scale, impedance 10 v 22 k) selectable
_ . Contact (open): inverter stop, motor free-run stop
FRS Free-run stop terminal (No fault is reset.)
ALl Trip, power off: ALO - ALl (open)
ALO - AL2 (close)
AL2 z:iiin:iarm contact Contact rating: AC 250V 2.5A (resistive load)
0.2A (C0S ¢ 0.4)
DC 30V 3A (resistive load)
ALO

0.74 (COS $0.4)
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6.2 Wiring equipment

Select the wiring equipment and wiring size, refer to Table &4
below. It should be however noted that the wiring equipment and

wiring size may change, depending on the wiring length and power

capacity.

Table 4 Standard Applicable Equipment

{200V Class)

Wiring Applicable Equipment
ggiiicable Inverter iizir Signal Line Ei:erl Circuit Electro-
(4P, KW) Model L, L2 JG, CF2 CFl1, H, ALl Breaker magnetic Thermal Relay
EB,VN,WPE gé g;, ;ﬁst’ RV, ﬁié (¥CB) Co?;actor (RC Value)
» Vs s )
+, M, -
0.4 |vWs1.ssE3eH| 2 m? OF Shielded Lne for), pp2 OF | F-30B(158) 120 TR20-1E(2. 4A)
0.75 |VWS1.58F3EH| 2 mm’ 2 mm? F-30B(15A) H20 TR20~1E(3.8A)
1.5 |vws2.5SF3EH| 2 mm® 2 om’ F-30B(20A) H20 TR20-1E(6.8A)
2.2 |Ves3.SSP3EH| 2 mm? 2 mm® F-30B(304) H20 TR20-1E(9A)
1.5 |VWS2.SHF3EH| 2 mm?® 2 mm? F-50F(154) H10 TR20-1E(3.04)
2.2 | VWS3.S5HF3EH| 2 wm? 2 mm? gire F-50F(154) H20 TR20-1E(3. 84)
3.7  |vws5.SHF3EH| 2 mn’ 2 mm? * | F-50F(154) H20 TR20-1E(6.8A)
5.5 | VWSBHF3EH 3.5 mm? 2 mm® F-50F (30A) H20 TR20-1E(9A)
7.5 |VWSL1HF3EH | 3.5 mm® 2 mm® F-50F(30A) H20 TR20-1E(15A)
11 VWS16HF3EH 5.5 mm? 2 mm? F-50F (504) H25 | TR20-1E(204)
15 VWS22HF3EH 8 mm® R F-50F(504) B35 TR40-1E(28A)
18.5 |VWS33HF3EH | 14 mm® 2 mm? F-100G(75A) H50 TR40-1E (40A)
22 VWS33HF3EH | 14 mm? 2 mm? F-100G(75A) H50 TR40~1E(40A)
30 VWS4OHF3EH | 22 mm® 2 mm? F-100G(75A) | KSON-EP | TR100-1E(55A)
37 VWSSOHF 3EH | 22 mm’ 2 mm? F-225F(125A) | K6ON-EP | TR100-1E(674)
45 VWSGOHF3EH | 38 mm? 2 mm® F-225F(1504) | KIOOR-EP | TR100-1E(80A)
55 VWS75HF 3EH | 60 mm® 2 mm? ere F-22SF(200A) | K12ON-EP | TR100-1E(1054)
75 VWS1O0HF3EH| 60 mm’ 2 mm? F-225F(200A) | K1508-EP | TR100-1E(1304)
90 VWS120HF3EH| 100 mm? 2 mm? F-225F(225A) | K200N-EP :&zg’éifiégg)
110 YWSL50HF3EH| 120 mm? 2 mm? F-400F(3004) | K250N-EP :ﬁig‘éiﬁibgg)
132 YWS180HFIEH| 150 mn?® O° z§§§1$;d ii“;oizr 2 um? > | F-400F(3504) | K300N-EP Eﬁig’éﬁfibgﬁ)




6.3

Note

Note

Note

Note

Note

Note

9]

2)

3)

4)

5)

6)

The applicable equipment in the table above refers to

Hitachi standard 3-phase 4-pole squirrel-cage motor.

Select a circuit breaker while studying the breaking

capacity.

Adjust the RC value of thermal relay to the rated current

value of motor.

The inverter leak current is approx. 3 mA/unit.

(Not including the wiring)

No thermal relay is required when the standard applicable
motor (Hitachi standard 3-phase é4~pole squirrel cage

motor) is used at more than 10 Hz, less than 60 Hz.

Select the breaking capacity with consideration given to

the power supply and wiring system.

Wiring precautions

For wiring connections, note the following.

(1

If an electromagnetic contactor is inserted between the

inverter and motor for start and stop, a rush start current

flow is caused, letting excessive current flow, thereby

giving rise to overcurrent tripping of the inverter.

Repeated operation may damage the element; therefore, avoid

inserting an electromagnetic contactor where applicable.

When it is used, be sure to turn it ON after both the in-

verter and motor stop.
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(2)

(3)

(4)

(5)

(6)

Absolutely avoid connecting a phase-advance capacitor and

surge absorber between the inverter and motor.

Insert a circuit breaker into the power supply side to

protect the wires,

Do not use a blade type switch only instead of the circuit

breaker. Phase fault may result.

Use a shielded wire for a signal line, and process it as
shown in Fig. 6 below. The wire length should be less than

20m.

If the wire length unavoidably exceeds 20m, use optional VX

application controller CVD-E (signal isolation converter).

Insulate here.

re=-=-" =
i)
H ) ——
] ' —
e ! 1 ———
- !
A - -%)
\\\ 'No earth connection is
e required.

Connect this lead .
to the inverter's earth PE ((:)).

Fig. 6 Shield Processing

Select a signal line switch or relay for weak current
which can be used at 12V DC, 3 mA for control circuit

terminals except for AL1l, AL2 and ALO.

Separate the inverter signal line from the power line as
shown in Fig. 7 below. If cross-over is unavoidable,

however, cross them perpendicularly each other.
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Main circuit power line
- (L1, L2, L3, U, V, W, +, —, ALO, AL1l, AL2 etc.)
Right angles are required.

Signal input line

~ (4, 0, 01, L, FW, RV, FM, etc.)

e

10 cm or more spacing is required.

(When the parallel distance for cables exceeds
30m in 40HF3EH or greater, 25 cm spacing is
required, and when the parallel distance
exceeds 100m even for the models less than the
above, 25 cm or more spacing is required.)

Fig. 7 Cable Separation

For the frequent ground fault, AC reacter is recommended

to insert into the power supply side to reduce the electlic

stress to the smoothing capacitors.

(7) Provide a grounding securely as follows.
« Provide Class 3 grounding (100% or less) for a terminal.
+ 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 as shown
in Fig. 8 (b) below so that no loop is produced as shown in

Fig. 8 (a) below.

(8) For 100HF3EH or greater, be sure the tap of control power
supply terminals is suitable for input power supply voltage

shown in Table 3.
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6.4

Inverter()'

InverterC)

Inverter @)

(b) )

Fig. 8 Grounding

Adjustment

This inverter has almost no adjusting points on PC board. How-

ever, only some points to be adjusted are shown in Table 5 below.

For other functional setting, refer to the following paragraphs:

all are to be set on the digital operation panel.
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Table 5 Adjustments on PC Board

Description Contents
Pot.
meters for Q| VR For factory adjustment.
fact?ry Never vary these VR's.
setting
® | VR2 (or not
provided)
5 bs [Factory setting: When operation is performed
ON as per explanation given under 9.3 (5) with
B (1017 DIP SW set at "ON", the preset value before
17y’ shipment is selected.
DIP SW Af X it OFF
> % OFF ter operation, turm it . '
T S 1 { [ﬂ Not used. The switch should remain OFF.
] 4 Soft lock: In "ON" position, all data cannot
L_ be changed.
External frequency setting voltage switching:
5V side: @ - 5V DC/0 - Fmax
10V side: 0 ~10V DC/Q - Fmax
M.ADJ
Pot. S For external frequency meter (analog meter)
meters for adjustment (Refer to para. 8)
adjustment — For overload limiting level adjustment (Refer
SL.COM OLAMT to 9.3 (3))
BG
3 (—— For slip compensation adjustment (Refer to
9.3 (3))
RESET
Fault
reset [:]
Forced reset button
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C 7. OPERATION

7.

7

1

.2

Before starting test run

Prior to test rum, check the following.

(1)

(2)

(3)

(4)

(5)

Check that all power lines (input terminals L1, L2, L3,
output terminals U, V, W, braking unit terminals +, -) are

connected correctly.

Check the signal lines for wrong wiring.

Check that the inverter case earth PE (C)) is grounded.
Check that other terminals than PE (()) are not grounded.

Check that the inverter is mounted on the wall. Also check

that non—-flammable material, such steel sheet is used for the

wall surface on which to install it.

Operation method

HFC-VWS; series inverter is capable of 4 types of operations.

These operation patterns are shown in Table 6.

- 23 =




Table 6 Operation Pattern

Operation-Stop
Frequency Command Command
Pattern Digital Digital Remarks
Operation | External Operation | External
Panel Panel
Operation v v
pattern 1
Operation Standard
v v -
pattern 2 setting
Operation v v
pattern 3
Operation v v
Pattern 4
Operation pattern 1 ..... Operation is performed with frequency
command and operation/stop command on
the digital operation panel.
Operation pattern 2 ..... Operation is performed with frequency
command and operation command at the
outside.
In this manual, operation through the
operation panel (OPE) is shown.
Operation pattern 3 ..... Operation is performed with frequency

command on the digital operation panel

and with operation/stop command at the

outside.
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Operation pattern 4 ..... Operation is performed with frequency
command at the outside, and with
operation/stop command on the digital

operation panel.

7.3 Digital operation panel

Fig. 9 below shows the appearance of digital operation panel.

«———Digital display LCD; 16 digits

MO D e

Y ST DATA SETTING «——————

OPERATION —_—

FWD
m m «—— QOperation (forward/reverse run) stop

NEB2333
control

Fig. 9 Digital Operation Panel
The digital operation panel allows the monitor of output frequency

and current as well as run/stop control and function setting/

change. Table 7 shows the functions.
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Table 7 Digital Operation Panel Function
Section Key Key . Description
Name Function
Monitor Selects the monitor mode,

MON . . . .
including the operating condi-
tions, frequency setting and
fault display.

For contents, refer to para. 9.2.
Function Selects the function, such as V/F
= FUN .
° pattern and acceleration/decele-
2 ration time.
% For detailed contents, refer to
) para. 9.3. Fl mode shows the
2 item list, and F2 mode shows the
ke changeable mode. 1In this F2
mode, data is changed. When [FUN
is depressed once, Fl mode is
selected, and when it is depressed
twice, F2 mode is selected.
When it is pressed 3 times, the
operation mode is returned to F1
mode.
Memory Stores the data set and changed
STR - . .
(Storage) in the function mode.
— %0 [EE] Gu?sor Moveg the cursor to Fh? data
g{ﬁ shift setting/changing position.
~ o0
o
§ E'g Data Sets and changes data, and
A wo E E:] modifica- changes the mode.
tion
FWD Forward Commands forward run.
RUN run
~
g
! REV Reverse Commands reverse run.
© RUN run
“oo
g8
o w Stop Commands inverter operation stop.

(The inverter stops operation
according to the preset decele-
ration time.)
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7.4

Precautions after Data Setting

The data changed, using the key is stored in memory, using
the key. Even after power is turned OFF, however, the
data is further stored in the soft memory element: this is to
provide for the case in which power is turned ON again.
Therefore, after the key is ON or data is changed with

the key, turn power OFF once. No data can be stored if
resetting operation is performed before power is cut off.

Power OFF is checked by no display of LCD on the digital

operation panel.

Test operation

Description is given below of a simple operation on the digital

operation panel.

Connection diagram

Digital
operation panel

Eerth leakage breaker

L1(L1)—o @
L2 -7
L3Q) '_OTc v

For the standard setting of this inverter, the frequency setting,
run and stop are designed to be carried out on the digital

operation panel.

When operation is performed on external operation panel, using

external signal, refer to Fig. 12.
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Standard setting (only main setting)

..... For others, refer to the "Monitor-Function Mode List"

paragraph (para. 9).

Monitor mode:

» Frequency setting (FS) 0 Hz

+ Frequency command Terminal
method (F-SET-M)

» Operation command Terminal
method (F/R-SW)

Function mode:

- V/F pattern
(F-00)

* Acceleration
time setting
(F-01)

* Deceleration
time setting
(F-02)

Maximum frequency 50 Hz,
constant torque
characteristics

20 seconds

20 seconds

| yF1-vC 050-050 |
| ACCEL-1  0020.05 |
[ DECEL-1  0020.05]

Note: For operation pattern 2 and 3, |[STOP | key is valid even when

RUN/STOP is set by external command (signal to terminal).

Operation shall be done by releasing external command

once or reset.

STOP| key is valid even if software lock shown in Table 5

is "ON" position.
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Step

Digital
operation panel

Digital display

Remarks

Power ON

Selection of

frequency command

method

v
Selection of

operation command

method

Frequency
setting

Operation

v
When accelera—
— tion and de-
celeration are
required

Stop

Press or

[:] 2 times.

Move the cursor

using E , and

set to Ope.-key,

using {i} @ .

Press or

(A

Move the cursor

using IE] , and

set to Ope.-key,

using EHZ‘ .
Press or
. Move

the cursor,
using , and
set the fre-
quency, using

v

Press WU or
REV RUN
RUN! .

Select the fre-
uency setting
FS) mode, and

change the fre-

quency setting
using

[a][Y]

STOP| .

Press

M 000.0 Hz
Cursor

F~-SET-M Terminal
F~SET-M Ope.-key
F/R-SW Terminal
F/R-SW Ope.-key

Press to display

000. 0 m!

Sample setting of 45 Hz

|Fsmmm> 040.0 He |

|Fsmmmm 045. 0 k|
—
®

The changes in frequency
can be monitored in the
output frequency (FM)
mode.

IFS!!> 030.0 H

Power ON, and output fre-
quency (FM) is displayed.

Frequency setting by
digital operation panel

Operation byAdigital
operation panel

The frequency setting (FS)
mode is selected.

The ratio of set value to
the maximum frequency

(standard preset value 50
Hz) is indicated on part

Press I for forward
RUN REV

operation and RUN for

reverse operation. The

motor starts to accelerate
for operation.

If the setting is changed
during motor operation,
acceleration or decelera-
tion are started, reaching
the set value.

The motor decelerates when
the [STOP] 1s pressed, and
stops operation.
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7.5 Standard connection diagram and operation

For a typical standard connection diagram and operation method of
75HF3E or smaller, recommended in Figs. 10 to 15 (a) below in
accordance with the operation patterns. For 100HF3E or greater,

shown in Fig. 15 (b).
Note) Operate and stop the inverter, using a command from the
control terminal.

The soft memory element is used to store data input from
the digital operation panel when the inverter power is cut

off.

There is a limit to the frequency of memory in this memory

element; this frequency corresponds to the life span.

If power is turned ON and OFF several times/day to store the

changed data in memory, its life will be approx. 10 years.

The inverter should be operated and stopped, using a

control terminal command, not by turning power ON and OFF.

It should be noted, therefore, that if the inverter is
operated and stopped by turning power ON and OFF, whenever
the setting data are changed, its life will be expired at

earlier stages.
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Rmﬁx m@@ka
: THRY

_.EZF,_D—:LM.

L_ B8S
Earth Iea}_(age breaker Mg
L1(L1)—1 2111 U
L2 —: 2 v
L3MN) —T T——L3(N) W
1 [ PE Fgg M Free run stop.

Forward operation 4RV RS v iFault reset

switch M fFw L3
kLA LEW Y
H Alg]
E; 0 g l ALi] . Fault alarm relay
Fr ’ L 1
equency setter L B
| ¥
Pt _l Terminal for regenerative
Frequency meter | Lgt+—j—rm braking it
OPE-4M
OPE-8M HFC-VWS3
(for reversible
operation)

Fig. 10 Recommended Connection Diagram Example

Good operation example:

. Operate and stop the inverter with terminals FW-L ON/OFF, with
Mg ON.

Bad operation example:

. Operate and stop the inverter with Mg ON/OFF, with terminals

FW-L remaining ON.
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Operation Pattern 1

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

{Eath Beaaker)
LL(L1)_¢
12—
L3(N) —9]

—

Frequency
|

Forward
nn/stop

Reverse
run/stop

No wiring
required

Free run
stop

Fi

L1

L1(L1)

CF1
CF2

FRS

? Motor

} Fault alamm
relay

g. 11

Step

Description

Selection of
frequency
setting mode

Frequency
setting

Operation
command

Acceleration/
deceleration

Stop

After power ON, the output frequency is displayed.

[ FEM 000 .0

Val
Ai————-Cursor

Press the or E} key once to select the frequency setting mode.

|

Hz I

FS 000.0 Hz
A

Cursor

Move the cursor, using , and input the preset value of frequency
e

L FS 040.5 Hz
ra
Cursor
FWD .
Press RUN for forward operation.
REV
Press RUN for reverse operation.

Move the_cursor with [:] , and re-input the preset value of frequency

with When it is entered, acceleration or deceleration are
started.
1. Press .
When this |STOP| key is depressed, the motor decelerates and
stops according to the preset deceleration time.
2. Set the setting frequency to "0".

Move the cursor with [:] and set the frequency preset value to
0, using the key. The motor decelerates and stops
according to the preset deceleration time.
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Operation Pattern 2

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

Description is given here of the operation on the operation boxes (OPE-4M/8M).

Note : If the frequency and operation command are
set during power failure, operation will be
restarted at power ON. For safety, however,
it is recommended that Mg be inserted into
the input side. Refer to Fig. 15.

EF
Ll e BSS
L 8 @—
1]
Earth Leukano)
Breaker M,
L1(LL) fluiay
L2 ..OI 12 v 3} Motor
L3(N) — L3(N) v /
PE PET—
= +
) " ~
Prequency U _1ko
setter J iige
Frequency St ey
meter vl
Forward 1 14Rs "::
run/stop n & ]Fault ,
Reverse o alarm relay
nn/stop % e i} :
i CF1
J Pg-%ﬁém oF2 Ly
(cpe~au) box FRS =2
Fig. 12
Step Description
After power ON, the output frequency is displayed.
Power ON l
FM 000 .0 Hz l
Press or E 2 times to select the frequency command method.
Selection of
frequency command F-SET-M Ope-Key J
method =
Adjust the cursor to "O" position with the [:] key, and press
the [a] key to select the terminal mode.
l ‘'F-SET-M Terminal J
Press or E to select the operation command method.
Selection of
operation command (AVF /R-8W Ope-Key I
method
Adjust the cursor to "O" position, using [:] , and press [:] to
select the terminal mode.
F/R~SW Terminal
The above mentioned key operation makes it possible to operate the
inverter on the operation box (OPE) "F" and "R" are displayed at
Operation . 5
command frequency monitor mode, using Forward Operation (FWD) and Reverse
Operation (REV) on the operation box respectively. (However,
since the frequency setting is not entered, no motor is operated
yet.)
Turn the frequency setter on the operation box (OPE) for frequency
Frequency setting: the motor will be operated. Set the switch (FWD or REV)
setting on the operation box (OPE) to "STOP": the motor will decelerate
and stop according to the preset deceleration time.
‘ Even when the [STOP, on the operation panel 1s pressed, the motor
decelerates and stops according to the preset deceleration time,
{ Stop but when restarting, set the switch on the operation box (OPE) to
"STOP" once.
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Operation Pattarn 3

When the frequency is set on the digital operation panel, and operation/stop command is carried out
externally (FW/RV):

Mg
—;5-

If the frequency and operation command are set
during power failure, operation will be re-
started at power ON. For safety, however, it
is recommended that Mg be inserted into the
input side. Refer to Fig. 15.

Note

EF
L1
N —=
[

Forward run/stop
Reverse run/stop

Earth Lwnkugs)

Brouker .
L1(L1)_¢ L1(LL)
L2 —{[ oy L2
L3(N) 9 st L3 0N)
} PE
:lz
No wiring Frequency 5
required command} Z,

X <

PE

+

Fault
alarm
relay

Fig. 13
Step Description
After Power ON, the output frequency is displayed.
Power ON
I Fu 000 .0 Hz I
‘Press or E} 3 times to select the operation command method.
Selection of
operation command ~ -
method F/R=~SW Ope-Key ]
Adjust the cursor to "O" position with [:] to select the terminal
mode by a push on [:] .
Selection of
frequency setting ! F/R-SW Terminal ]
method
i Press or E to select the frequency setting mode.
{;;equency setting} L F S 000.0 Hz 1
Move the cursor with [:] and input the preset value of frequency
with .
{Operation command
F S 040.5 Hz
Forward operation is performed with PC board terminals FW-L
short-circuited.
Reverse operation is performed with PC board terminals RV-L
short-circuited.
A 1 tion/ Move the cursor, using the key, and re-enter the preset value of
cceleration frequency with [:] .
deceleration
When it is entered, acceleration or deceleration are started.
; . : : FWD | [REV
(This operation is invalid even at a push on the keys -)
Keep the circuits between PC board terminals FW-L and RV-L open.
Sto The motor will decelerate and stop according to the preset
P deceleration time.
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Operation Pattern 4

When the frequency is set externally and operation/stop command is carried out on the digital
operation panel:

Note ! 1If the frequency and operation command are set
during power failuer, operation will be re-
started at power ON. For safety, however, it

g is recommended that Mg be inserted into the
- E:ﬁé] 855 : input side. Refer to Fig. 15.
N =
0e
(Earh Laskagey
Broaker g
L1(L1) s Ly )
L2 '*I ~—4L2 v Motor
L3(N) ! L3(N) ¥
[“‘_‘*"PE PET
= +
A -
Frequency setter 10
tigor
No wiring (Forward run/stop .:w
required ‘Reverse run/stop 1RV A
RS ]| Fault
w,] | alamm
relay
36
I CF1
¢F2
1
—*1FRS
Fig. 14
Step Description
After power ON, the ocutput frequency is displayed.
I Power ON \

& FM 000 .0 Hz \
Selection of Press or E 2 times, to select the frequency command
frequency setting method.
method

1 F~-SET-M Ope-Key l
Adjust the cursor to "0" position, using the key [:] , and press
the key to select the terminal mode.

{ F-SET-~-M Terminal l

Operation command Press E to display '
FM ? 000 .0 Hz
' . D] . uge gq gt
L> For forward operation, press RUN| © F" is displayed.
; REV Hpit g :
For reverse operation, press run| ¢ R" is displayed.

(However, since the frequency setting is not entered, no motor

can be operated.)}

‘ Input any one of the following:

(7 .A¥J Frequency setter between H-O-L of terminals on PC board
Frequency setting
0 - 10V DC or 0 - 5V DC between O-L of terminals on PC board
DC 4 - 20 mA between OI-L of terminals on PC board
‘ Stop Press the |[STOP| key.




{Earth Leakago Broakor}

L1(L1)—"
L2
L3(N) ~ l

——

Forward
operation switch

Mg

~Fw] 28X
H y -
0 ALt} Fault alamm relay
Frequency setter L — 28
L AL
I i ,
P FM : ! _| Terminal for regenerative
requency meter M braki it
OPE-4M
0PE‘8M HFC“VWSJ

(For reversible

operation) (a) Connection Diagram
(75HF3EH or smaller)
T 28
eyt F o O S
Power supply ALO AL2 Me
T ()
EF r>_s-5
Ll —=3— L_ BS
lEarm Leakago Broakar) THRY
L1LY) —T
e =
L3IN) —73
380 to 400V (Factory setting)
415 to 440V)
460V)
Forward
operation switch FW 28X RY
‘7“1. pFW
H Alg
0 H ALy F» 1 1
Frequency setter - ! o s4 Fault alarmm relay
: 28
"%
Mo _| Terminal for regenerative
Frequency meter ———t5—} FM braking umit
OPE~4M
OPE-8M HFC-VWS;

(For reversible

operation)

Fig.

(b)

Connection Diagram .
(100HF3EH or greater)

15 Main Circuit Power Supply, Control Power Supply and

Signal Make/Break Sequence (Forward operation)
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C 8. TYPE AND FUNCTION OF I/O SIGNALS

The type, function and electrical characteristics of input and

output signals are as show in the table below.

L B =R - B ]

o Voltage setting

Make connections as shown
on the right.

Connection:

Input impedance

0,10V selection: 30 kg

05V selection : 15 kg
Note) Do not apply 12V DC
or more voltage
between O and L.

o Current setting
0—~5V

Make connections as shown

on the right.

Connection:

Input impedance: 250

1/0 signal Description Remarks
Frequency Set the frequency in the following manner.
iz:x:]izg (a) When the variable resistor is used: w oy AVR I+2V
0 : Voltage Connect 1 kf (5000 A 2 kp available) resistor
input between H and L on PC board.
0I: Current
input (b) When external setting signal is used:

C) For switching O0VIQV and
05V, refer to Table 5
in para. 6.4.

(@ when switching the

frequency command to

the terminal, refer to

para. 9.1.

Reset command
(RS)

Make connections as shown on the right.
When SWRS is closed, the output is
immediately turned off, and the
motor comes to free-run stop.

When the SWRS is opened in the
presence of setting and operation
command, the motor accelerates
from the lowest frequency. If the
SWRS is opened during motor
inertial rotation, a large current
will flow, tripping the motor due
to speed rpm and frequency devia-
tion; therefore, avoid such an
operation.

« Use this terminal for a quick operating OFF brake,

for example.

Setting [ ] f

Operating - oN

SWRScommand OFF {1 FT - \\
N/l |/

Frequency ; /

Speed rpm / N/ T-._\ A

(External) . ; i

Brake command ! i LJj20m gf‘cﬁlor

Trip Trip Brake
reset operation

)

IL = 3.5mA

Minimum input pulse width
250 ms

L level < 0.3V
H level 2 2.4
Note: When the SWRS is ON,

the digital display
is black, and no
display appears.
However, it is not a
fault, but a normal
operation.
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1/0 Signal

Description

Remarks

Forward
operation
command (FW)

Reverse
operation
command (RV)

Make connection as shown on the right.

The time chart during forward/
reverse operation is as shown below.

e

Y %5
SWF T]  OFF [N ] OFF
ON
. (at Focel
¢ -
Reverse ™ Adjustable (F stop-T)
0~ [5sec

Input circuit

+12V

| 3.3kQ
/:r: .
L
s
FW, RV, JG, CF1,CF2
IL % 3.5mA

Jogging
operation
command (JG)

Make connection as shown on the right.

The time chart during jogging
operation is as shown below.

2 seconds or 0.1 seconds or
— e TOTE —raf e TOLE
SW
Operation ] 1
“ Adjustable
Gutput ! f—1 /
frequency

Free-run
["‘““\l/stop /—“\
Speed rpm N Y

Operation command: PC board terminals (FW, RV) or digital operation

1
-

L level g 0.3V
H level z 2.4V

After 0.1 second at JG
command OFF, turn the
operation command ON.

For 0.1 second or less, no
operation is started even
when the operation command
I is input.

Minimum input pulse width
= 50 ms

Multistage
speed opera-
“tion command
(CF1,CF2)

A combination of terminals (CF1,CF2) allows maximum
4-stage speed change operation.

. Jerdori] v {0 for] L [rwry]

SW2$ J)SW1 é JJSWR
79 7§

Frequency N
/] N
_ N
e
. I1st | 2od | 3xrd | 4th| 3xd| 2nd | st {geond)
PeLtctlspeed speed [speed speed peed bpeed | speed
SW1 KlosedOpen 1 Open {C1 Open Closed
SW2 {Open ClosedClosed Open [ClosediClosed Open
SWF Closed Open
SWR Open
* For reverse oepration: SWF : Open
SWR : Closed

lst speed: Frequency set by speed-l
2nd speed: Frequency set by speed-2
3rd speed: Frequency set by speed-3

* For speed-4 (SW1/SW2 open), operation is performed,
using a command given by the frequency setter.
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1/0 Signal

Description

Remarks

Free-run stop
command
(FRS)

When FRS-L is open circuited, the inverter turms off

the output, and the motor runs freely.

When it is

closed, if the operation command is given, the motor
starts from the zero speed again; therefore, after
checking that the motor has stopped, release the
free-run stop.

Note 1:

Note 2:

Note 3:

SW

Operation

It should be noted that if an operation
command is further given after FRS is turned
OFF, then ON, operation is restarted.

The delay time up to the free-run after SW is
OFF is approx. 100 ms.

When it is desired to turn off inverter
output at less than 100 ms, using a motor
with brake, use a reset (RS) terminal without
using FRS terminal.

In this case, the sample connection diagrams
are shown in Figs. 16 (a), (b).

ON ! OFF ON

command ON gg II
[

Speed

Free-run
/ ’/ /
rpm N

Input circuit

+12V
| 3.3k

e

L

2CH
IL¥ 3.5mA

Minimum input pulse width

FRS 2 200 ms

L level g5 0.3V
H level 2 2.4V
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1/0 Signal

Description

Remarks

Frequency
monitor signal
(FM)

The frequency monitor signal (FM) can be transmitted
by selecting 2 types of signals below.

C) Digital monitor for frequency counter

This monitor outputs the same frequency pulse

train as the output frequency.

approx. 50%.

Frequency
counter

@ Monitor for analog meter

This monitor outputs the
to the output frequency.
resistor (M.ADJ) and the
frequency counter itself

The duty is

Approx. 10V

]_J'l.f“l_
Qutput i:L_J

frequency

duty (t/T) proportional
Adjust the varilable
variable resistor of
so that the meter is

maximum at the highest frequency.

z| -]
@

Analog meter

CAUTION:

b
oUW UL
i,
T Varying

11 ms constant

This signal is only for indicator. It

cannot be therefore used as a line speed

signal.

O ~ 10V Full scale
(Load resistance:
10 v 22 k@ 1 mA max.)

Fault alarm
signal
(ALO, ALI *
AL,)

This signal is transmitted in abnormal conditioms.

zz:;iy Operating conditions | ALy ~ Al ALy ~ ALy
ON In normal conditions OFF ON
ON In abnormal conditions OFF ON
OFF - OFF ON

Output circuit

!
Alo

ALz

!
o0 AL
l

Contact specification

ac 250v, 2.5a (pesistance
0.2A (cos¢=0.4)

(resigtance
DC 30V, 3.04 ‘[&S

0.7A {(cos¢=0.4)
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- Sample connection diagram when a motor with brake is used:

When the brake is actuated, the inverter output is turned off,
thus placing the motor in free-run conditions, but when it is
necessary to shorten the operating time for dc cut-off of a brake
unit, for example, if FRS terminal is used, approx. 100 ms is
required for signal receiving within the inverter; therefore, the

motor may be momentarily braked, thus causing overcurrent trip.

Consequently, in such a case, use a reset terminal (RS). If RS
terminal remains used, no setting can be changed, and no display
can be changed as well; therefore, make connections in accordance

with Figs. 16 (a), (b) below.
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L1L2L3

LRyl

T : Use OFF-delay timer

P boN

Earth _F%.—%—. M E

l;Zkage 1 F For OFF- brake For- ON brake

breaker | 1 ]

BSS
[ l S
et A S e

L1L21L3 ' L
L1) (N d
(Inv)er(tez‘ @g)

dr

@) ) @%

" (For power
ON-OFF)

(For operation/stop)

(Set the time up to
the stop of motor.)

RY1: During stop,

open FW/RV terminals.

Mechanical brake

Soft stop
Y

Motor speed
(Operation/Stop ggitch) OFF [ ON l OFF l ON
Mgl ofFf [ oN ]oFF | oN
For ON brake | ON | OFF [ ON | OFF
el {For OFF brake| OFF l ON l OFF [ ON

Fig.

16 - (a)
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Note 1) When optional PC board (1A-TWK) is used:

.1 L2 13
(L) @) L1 N
i}_g—)—-$ L
Earth ? @ EF
leakage <
breaker
BSS
é l L $ l Mgl
1g2
VL?'L 8BS IMg‘
: o) RY1 t RY1
Q
(1) (W) H [/ SW
O
L
Inverter
© @ €
FRS ¢——
RS & . For OFF brake For ON brake
l N (For ON-OFF
L { power supply)
Option PCB (For operation/stop)
RNo 1 E:RY1
RN
u
THRY

|Brake k_. Motor Fig. 16 - (b)

Fig. 16 Sample Connection Diagram When a Motor with Brake is Used
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C 9. DIGITAL OPERATION PANEL HANDLING )

9.1 Configuration of digital operation panel

Digital display unit
{(l6-digit LCD display)

,—-——MOD E——-—-——-\

,—-—————-—DATA s:-:'r'rmc-—--———\ :

OPERA‘I‘ION —

FWD REV o Operation/Stop command

NE62333

Fig. 17 Digital Operation Panel
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Section Key Name Function
Mode ; .
selection Monitor Selects the monitor mode.
Function Selects the function mode.
Function 1 mode: Selects the function name.
Function 2 mode: Selects and changes data.
Memory Stores the preset data in memory.
Data [:::] Cursor Moves the cursor to the place in which the data is set
setting and movement and changed.
change
lz‘ UP Sets and changes data.
E] DOWN The number is incremented by E] and decremented by E
The number is carried: 90
0, 1, 2, ..... 8, 9)
For character: [:] Next (A-—B)
E Back (B—>-A)
For code [:] Next (eg. Ope.-key— Terminal)
[:] Back (Terminal-—» Ope.-key)
For mode [:] Next mode (eg. F-00 VF1-VC
— F-01 ACCEL-1)
[:] Previous mode (eg. F-01 ACCEL
— F-00 VF1-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 Stop Stops operation.
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(1) Basic procedure of key operation

+ Mode selection
Example 1: Monitor mode
Key Operation
fhes e orere iy g seere Display Explanation
advanced to the|returns to the
next mode previous mode
MON FM 000. 0 Hz
E E FS 000.0 Hz
b f
(a] v F—-SET-M Terminal
4
#
E] [V:] The operation
FM 000.0 Hz mode returns to
its initial state
after one cycle,
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Example 2:

Function mode

Key Operation

xgigg gggeopeta-‘ vtni\gg ggseopeta- Display Explanation
advanced to thelreturns to 3he
next mode previous mode
‘FUN; F—00 VF1-vC
] —
E%} [%] F—01 ACCEL-—1
(a] [v] F—02 DECEL—1
F—36 IPS—R—T
E E — The operation
mode returns to
F—00 VF1-VC its initial state

after one cycle.
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(2) Data setting and change within the mode
1) Cursor movement using | b

Example: [:] moves the cursor so that the data can be

set and changed.

The cursor moves only left to right unidirec-

tionally, and returns back to its original

position.
Key Operation Display
Fs 000. 0 H:z
[»]
l FS 000.0 Hz
FS 000.0 H:z
!
FS 000.0 Hz
'
]
FS 000.0 Hez
]
Fs 000. 0 H:z
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2) Data setting and change using [:] [:]

For numeral and character:

Set and change the numeral and character, using i‘ [:].

Example: Numeral

Key Operation Display
Increment | Decrement
FS 000. 0 Hz
LA A4
‘1' f FS 010.0 Hz
A v
l -(‘ FS 020. 0 H:z
" Ty |
L4 Y]
: H
; i FS 090. 0 Hz
: 1
v :
A
Y L= FS 100. 0 Hz
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« For codes

Set and change the codes of numeral and character, using

Example: Character code

Key Operation Display
- F—SET—M Terminal

(4] [v] =
F—SET-M Ope.-key

F—SET—M Terminal
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9.2 Monitor mode

(1) Monitor mode list
* Monitor mode table
The monitor mode initial display contents, standard preset
value and changing range are as shown in the table below.
&
—t -
%5 Monitor Name Initial Display Stam‘iard Changing Remarks
a8 Setting |Range
Output frequency
i . i FM 000. OHz - -
display — .
Frequency gﬁggéggaigd
setting command _ _ possible up to
2 |ES 000. 0H: the maximum
frequency of
the selected
V/F pattern.
Frequency
command method Ope. ~key
3 lg—SET—M Terminall Terminal or
Terminal
Operation
command method Ope, -key
4 IE/R——SW Terminal | Terminal or
Terminal
Motor speed
5 | display IBPM 4P OOOOOrpml 4 2~48
6 g‘ftput current l If-——— A Im000. O%j - 3.0~260
isplay -
Manual torque
7 | boost adjuztment I_Y—Bo ost Code (31> l 3t 00~99
Output voltage ; .
8 gain adjustment t_\_/_—Ga rn 100/"J 100 100~50
Jogging
9 | frequency I Jogging 00.5Hz l 0.5 0.5~9.9
setting
# shows normal
Fault displa operation.
au repray When the
inverter fails,
10 I# J — - this display
takes preced-
ence over all
displays,
) indicating
faulty contents.
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(2) Monitor mode operation

a) When power is supplied to the inverter, the monitor mode

output frequency is displayed automatically.

b) The data which can be set and changed during inverter

operation include:

(v: Possible

x: Impossible

-: Only display)

Data setting/

Monitor name Remarks
change

Output frequency display -

Frequency setting command v

Frequency command method X Setting and change are
possible only during
inverter stop.

Operation command method X Setting and change are
possible only during
inverter stop.

Motor speed display v

Output current display v

Manual torque boost v

adjustment

Output voltage gain v

adjustment

Jogging frequency setting v

Fault display

¢) The monitor mode is effective even when the | STR

(store)

is not pressed after data setting and change.
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d) Monitor mode operating procedure

Operation Step | Key Operation Explanation

P ON . .
ower The output frequency in the monitor mode is

displayed automatically.

Monitor mode MON
—*selection
(or The required monitor mode is selected.
1 [Z‘ [ﬂ ) Data is set and changed.
Data For only display (output frequency display/fault
setting/change [::] display), no operation is required.
L (o] [v]
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(3)

Monitor mode display, setting, change and contents

Data can be changed where the cursor in the data setting

column is present.

@
=9 L . K Setting/
a8 ;nltor oey . Display Change Description
@ & ame peration Range
Qw
1 ial
o Mode ) I?ltla
= selection | display
w
B
- | (o EY 000. OHz
NI ] R ]
% i CD |zﬂ (D I The output frequency is displayed at
- part
~ F and R are displayed during forward
E _ and reverse operations respectively
by at part
3 The ratio of the output frequency to
the maximum frequency is displayed
in 10 stages at part
Display ( #|20%, 107%)
FME> F020. OHz D J E l Ej I
----- ~ HEBEE
2 - The frequency is set at part ()
s Mode Initial The output frequency increases up to
£ selection | display the frequency Sft at the ;aye time
o] when the operation command is
:; Lf_s 000. OH;] entered.
& E B - L[ I When increasing or decreasing the
bl | — o = -l frequency during operation, change
g e W | the frequency at part
o 0 Part C) only displays the set
g the maximum| frequency; therefore, select the
E frequency output frequency display mode when
g of selected| checking the frequency during
= V/F pattern| operation.
* This mode is valid only when the
(every next frequency command method is
Data 0.1 Hz) set to OPE.-key (digital operation
setting [ FS FO50. OHz panel).
[_‘ e — Part @ displays F and R during
L:; forward and reverse operations

fA|Y
:

respectively.

Part C) displays the ratio of the
frequency preset value to the
maximum frequency in 10 steps.
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> 4
L . Setting/
- Y
a3 Monitox Key . Display Change Description
» | Name | dperation Range
an
3 Mode Initial displ This function selects whether the frequency
g selection | 1Pitlat display cammand is given, using the digital operation
: & -
S F—SET—M Terminal J [()fla‘nel'(OIl’I;).-key) or external input signal
£ hand enmnal ).
o A l v ' Perform this operation during inverter stop.
g <Frequency command of external input signal®>
E External input signal employs voltage signals
S 05 VIC, 010 VDC and current signal DC 420
- mA. (Select woltage signals 0 "5 VIC, 0% 10
2 VDC, using DIP SW on PC board.)
@
E
g + For external - For ad:ernal
= -For resistor  voltage si current si
HOO!L HO|0I{L lHlOOlL
e | TR TR T
Serting Terminal S DGO~ 10V 4~20mA
> [ F—SET—-M Ope.-key J 0oy oS- s
1 'DIP SW
NIM z
ﬁiDDDJ FDDDJ g000|
9, (at 0n10 3
) oz
VRO is
<2w 5009) EDDQJ [ DDEJ
3 (at 05 IOV or 5V
2 VIC) is allowable
DIP SW is found on PC board when the terminal’
cover is removed. _
4 o This function selects whether forward
2 |Mode s , operation/stop and reverse operation/stop are
£
% |selection Initial display carried cut by the digital operation panel
g — : OPE.-key) or external input signal (terminal)
N [ F/R—SW Terminal J ( Y put signa
e —/ Do this during inverter stop.
g | atlvy:
g H i i ()ontrol1
o termina
o Ope.-key | block
S or L [Fw[av
] .
% |pata Terminal / AN
v b, 0 { y
g settlng L i : :\
=4 ; . SWF SWR : ; H
| l F/R—SW gpe.—-key SWF IClosed! Open 'b
’ . SWR Open losed
lallw
5
2 Mode
4 . s
< |selection Initial display
« When the number of motor pole is
-t D
° [E-F M p 00000rpm | selected at part (D), part (@ dis-
g | plays the synchronizing speed rpm of
> : 0) ® motor in operation.
o
: D [v]
&
3 Motor pole number code
e 2~48 -
2 Display T T2 3[4 |s|s|7]8|9]mw|n]i2)1ajus
Dat sequencet -
ata No. o ‘24GBIOIZNIS!SZOZAJZJGGB
setting |—pole
S [RPM 4P 01500rpm

—

L

(]
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U
Al .
= € Monitor| Key Disnl gﬁttmg/ , e
2 3 | Name | Operation spiay ange escription
b Range
oomn
6 Mode Part @ displays the ratio to the

5 selection Initial display i;ver:;; ;:tz(di gu:puttctxrren: int%r d
- when urrent is not entere
=5

2 |1t A Im000. 0% at part (@ ,

o r——] — The rms value (A) of inverter output
o Al VY| - current is displayed at part (2) if
o (D @ .

v the inverter rated current in the

sé Data table below is entered in part @ .
o [eine

a i

g [1f 5.0a 1m004.54] | 3.0~20

3 =

%AIE]
E—

_ [1f_———A ImOS0.0%l

B Inverter Rated Current Code

Eﬁéfge 1 2 3 4 5 6 7 8 9 vo | 11 | 12 | 13| 14
rgzgétff 30| 381 s.0] 53| 7.5| 86 ]10.5 130|160 |16.5| 23 | 24 | 32 | 46
1.0 1.5 2.5 3.5 5.5 8 11| 18
2.5 3.5 5.5 8 11 16
ki
15 16 17 1 & 10 20 21 22 23 24 25 26 27 28 29
48 | 58 | 64 | 75 | 9o | 95 | 110|121 | 145 | 149 | 176 | 182 ] 217 | 220 | 260
22 33 40 | s0 60 75
33 | 40 50 | 60 75 100 |t20 150 180

Initial display In this mode, the output voltage is

-
f’;’ Mode increased at start and in the low
§ selection i V—Boost Code<31> f;gquet:nzy zone, and boost is
B — adjusted.
< Out{% voltage
© A V
9 ALY 100
]
4
@ 00~99 Approx.
A 18% !
5 Data (every 1 !
+ setting step)
P £ £
e N . L. = e f(H
3 E]‘V‘ [V——Boost Code<99> 10 2 £(Hz)
< =
: Kl
Mode
selection Initial display Gain for the output voltage frequency

is varied.
[v—Gain 100%
(4] 7]

100~50 Output voltage Output voltage

Pata (every 1 Vari- ¢
setting step) | ..2hle |
p ' V—Gain 50% ‘:
=
VSEA A Leses+++50 1....50....144(H2)

i

<y

Output voltage gain adjustment
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Sequence

Monitor
Name

Key
Operation

Display

Setting/
Change

Range

Description

o |Display

Jogging frequency setting

El

Mode
selection

MON

Initial display

|Jogging 00.5 Hz

Jogging

08.0 Hz|

0.5~9.9

(every
0.1 Hz)

Note 1:

.The jogging frequency is set.

-Since direct operation of jogging is
readily tripped, set this frequency
less than 5 Hz where applicable.
operation command with external
command (short circuit between JG
L), forward and reverse operation

to
For
JOG
and
e performed by either

. . on digital panel on

switching of external terminals FW

and RV.
Jogging operation when the operation

command is given extermally:

[ic] L FwRy|

SWEF

SWJ SWR

0.1
2 sec.
or_more

ore
-

sSwl

sec.

1
|

SWF

Motor
rotation

]

—

/

OFF during jogging, the
inverter is stopped.
starting operation, turn

RV OFF once, then give the

operation command.
Note 2:

causes trip (NG-JOG).

When JOG command is turned

When red

Automatic restart action
during jogging operation

Fw/

10

Fault display

Mode
selection

[MON]
(411

During normal operation

Iz |

K

ERROR Over V.I

Display contents

0C.ACCEL Overcurrent at acceleration
OC.DECEL Overcurrent at deceleration
OC.DRIVE Overcurrent during operation

Over V. Overvoltage
Over L. Overload
OH Fin Inverter fin overheat

Under V. Undervoltage
CPU CPU error
Inst.P-F Instantaneous power failure

# indicates normal operation.

When the inverter fails, the faulty

contents, taking precedence over
displays are displayed.

all
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9.3 Function mode

(1) Function mode list

In Function 1 mode, the function name is selected. (No data
setting or change is possible in this mode.)

In Function 2 mode, data is set and changed.

The table below shows the initial display contents, standard

setting and changing range.
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Display

Remarks
Sequence
1 V/F patt
2 Acceleraration
IV
3 Deceleraation
wrved
4 Maximum
5 Starting
6 Maximum However, this frequency is effective up to
the highest frequency of the selected V/F
7 Minimum pattern.
Error when the max. limit is smaller than
the min. limit.
8 Jump fre This frequency is effectiveup to_the high-
est frequency of the selected V/F pattern.
9 Jump fre "
10 Jump fre "
11 Motor no
12 Adjustme
time at
13 Multista However, this frequency is effective up to
the higt,vest frequency selected by VA&
pattern.
14 Multista "
15 Multista "
16 DC braki Effective only when optional PC
board is used.
17 DC braki
18 DC braki
19 Electric
20 Linear/¢
accelerg
21 Linear/s¢
decelers
22 Start pc
frequenc
23 End poir
frequenc
24 Switch s
25 Overloac
setting
26 Automati
27 Stand-by
after ir
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(2) Function mode operation

a) Set and change the data in the function mode during
inverter stop.

(No data can be set or changed during inverter operation.)
The conditions in which the inverter is stopping include:

C) Conditions immediately after power is ON

() Conditions in which the inverter is stopped by a

push on the | STOP | during operation on the digital
g -

operation panel

C@ Conditions in which the inverter is stopped with the
circuit open between control circuit terminals FW-L

or RV-L on PC board

C) Conditions in which the inverter is stopped with the
circuit between control circuit terminals RS-L short-

circuited or FRS-L open-circuited on PC board.
b) After data setting and change, be sure to press the
(memory).
(Otherwise, the data setting and change become invalid,

and the previous data contents remain saved.)

¢) In the function mode, mo motor can be operated;
therefore, press the and select the monitor mode

again.
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d) Function mode operating procedure

Operation Step

Key Operation

Description

Function 1 mode

selection

selection

Data setting/
change

Store
—

selection

c

'
~~Function 2 mode

—_—

>
Rl

T

e
[4]

2]
»—34—
)

=
z

Selects Function 1 mode.
Selects the function name.

Selects Function 2 mode.

(When setting and changing data in another
function mode after data memory, press the
to select function 2 mode.)

When the data is changed, asterisk "*" is
displayed on the 8th digit.

When the preset value limit is reached, ‘
exclamation'!" is displayed on the 8th digit.

When the data is stored in memory, "*" on the
8th digit disappears.

When operating the motor, select the monitor
mode.
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(3)

Function mode display, setting, change and contents

Data can be changed on the cursor in the data setting column.

[][7]

> Y | Function|
® o
3 & | code/ Key .
S 2. | Function| Operation Display Contents
8 2 | name
1 (F-00) Selects V/F pattern.
V/F Initial setting value By combination of part C) (Designation
pattern VF1-VC 050-050 . of output frequency range) with part @
setting — (Designation of torque characteristics),
1 ()] (%2) 36 types of V/F patterns can be se-
H H i'—l—“} lected.
O 1@ ®
The setting value is displayed V€ ..... Constant torque .
automatically by entering part (). VPl ..... Reduced torque (Fli )
VP2 ..... Reduced torque (F'-')
(#%1) Basic frequency reaching )
maximum output voltage VP3 ..... Reduced torque (F°¢)
(%2) Maximum output frequency
Data
setting @
VF2-VC 050-144 |
Data
setting @
] [ vF2-vP1  050-144 |

Setting/Changing Range

VPR3

L
R B

Output voltage (%)
Output frequency (Hz)

t

o<
"
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Function

(]
]
L] Setting/
= o cod Ke ;
&= Funziion Opzration Display Changing Contents
=3 _name Range
2 (F-01) Sets the acceleration time before
Accele- Initial setting value (20 sec.) |At linear the highest frequency is reached
ration selection from operation start.
time ACCEL-~-L 0020.0 S (o. 1~2999.9
— every 0.1) (F-24)
setting ey @
Data selection Note: The set time at
settin 0.1 ~ 230 curve selection is
& (every 0.1) | from start point to
» [ACCEL——I 0150.0 S the set point frequency.
|
3 (F-02) Sets the deceleration-time before
_ Initial setting value (30 sec.) At linear the operation is stopped from the
Bziiiﬁ selection highest frequency.
time [BECEL—l 0020.0 S ' 0.1~ .
setting (every 0.1) | [T (F-25)
Data At curve Note: The set time at
setting selection curve selection is from
0.1 ~ 230 startpoint to the set
LDECEL~1 9199_9.5‘ (every 0.1) | Point frequency,
[a][¥
4 (F-03) Increases the highest frequency.
Maximum Initial setting value (O Hz) This adjustment is made within thd
pu range of constant output charac-~
adjustment [+Fmax. 000. 0 H: ! teristics.
= Output
voltage, 0~ 15.0Hz
Data 100%
setting
E] [+Fmax. 015. 0 Hzl
[a][¥] ots
STR (every 0.1) 0 fmex.
Output
frequency(Hz)
Output
Vo‘lltgue 0~150Hz
100% |~ ——--+ )
!
{
|
I
|
i
O fmax.
Output
frequency (Hz)
Adjusts the starti f .
5 (F-04) In tial setting value (0.5 Hz) ) justs € starting frequency
Starting| = |\ ——————————1| | T
Froquency. |Fmin. 00.5 Hz| v) |
adjustment Output . 1
Data Voltage Adjustabl
setting 0.5~5.0Hz ;
: i
> [Fmin. 05. 0 Hz | |every 0D ,
E v 05 50 60
L—_ Output (H )
Z
frequency
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T
2 Function
=g code/ Key Setting/
@ &{FunctionfOperation Display Changing Contents
2 v name Range
6 | (F-05) M Frequency upper limiter The upper and lower limiFs of outH
7 (F-06) put frequency can be set separate-
; . ly.
Initial setting value (0 Hz) Upper limiter:
_ _ Steps of 0.1 Hz between the
L.Ii LIM—F 000.0 Hz lowest and highest frequencies
Lower limiter:
Steps of 0.1 Hz between the
Data 0~159 lowest and highest frequencies
setting (every 0.1) |aq error is produced when the
upper limit is smaller than the
E { H—-LIM—F 045. 0 HZJ lower limit.
E B <Sample setting> 4
7
OQutput
STR freguenc
(Hz)
|
B Frequency lower limiter 'I
. |
Initial setting value (0 Hz) 20 |
|
L—LIM—F 000.5 Hz !
Frequency
0~159 command
Datai (every 0.1) |Note: The setting sequence should
setting be as follows.
’E __ . Reverse sequence makes the
| L—L IM—F 9_2..9 9 Hz I setting impossible.
E’ [zl At setting: Execute H~LIM-F, then
execute L-LIM-F.
At erasing: First execute L-LIM-F.
8 (F-07) To avoid resonance with load, it
N ) i ible to j 3 fre-
9 (F-08) Initial setting value (0 Hz) 18 POE.;S:L € to jump up
10/ (r-09) quencies.
I JUNP—F1 000. 0 H:z I The setting sequence may be re—
Jump ) placed.
frequency
D setting Qutput
frequendy ________ ________
sum [1unP—F2 000.0 H:| > >
frezuency  Movable | oja'H:
(2 setting ) '
Tomp | JUNP—F3 000.0 Hz| 1o} g
frequency 0~159 (\',) —
3 settind Data (every 0.1) ggr{ngigréequency §§§§§egg‘;““3“d
setting l point
JUNP—F1 010.0 Hz |
— o= o At acce= "~ 0.6z
leration
A v At deceleration
JUNP—F2 030.0 Hz Note:

Jump frequency makes the setting
impossible for the area of £(.3 Hz
of the preset frequency.

l JUNP—-F3 045. 0 H:z When passing, the frequency is
= transmitted even in the jump area
11 . The inverter carrier frequency is
(F-10) Initial setting value varied, making it possible to
change the motor sound quality.
Motor [gF—code <U> }
noise
adjust~ [Data ~U
ment setting
O lc|D el N]-omu]
LCF—C ode <C>
[a][7] -
STR
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® [Function .
E% code/ Key . Sett“}g/
£« 2. [Function| Operation Display Changing Contents
= 9 iname Range
2| &1 o prevent motor evereurrent a1
s s urrent a
Prequency Initial setting value (0.58) start
stop time [ Fro
Data Fstop—T 0., 0  frequency
adjus t setting P S command I«
at start ’
] .
i) | [Errermr 1m0 s] oo
*The stop frequency is the one
twelfth basic frequency or
lowest frequency, whichever is
higher.
%2 (F-12) Initial setting value (OHz)
(F-13) Up to 4 stages of operations are
15 (r-14) [ Speed—1 000.0 H:z I ‘available, including the fre-
Multistage quency‘command from the digital
operation panel (or external
Sltt @ panel).
setting l Speed—2 000.0 Hz I This setting is effective for
t ; .
iisss pattorn operation of carrisse amd
speed @ ’
setti
g |speed—3 000.0 Hz|
Multistage 0~159
speed@  [Dara
setting setting @ everry 0.1)
‘Speed—l 010.0 Hz‘
v
DM
ISpeed—z 020. 0 Hzl
® lcn[cn}Hlo]mlLIleavl
[Speed—3 080.0 He| c:f_:f:::::::: T
2 sad o P o
|Fs 040.0 Hz|
oy 0 7 e e e e R
40 p~——————- Closed Open|Closed Open | Closed | Open Closed| Open sSwWi
|
{ Open Closed l“eld Open | Closed {Closed| Open Sw2
30 Db - —— =~ - L ;
» ol open SWF
20 Dt—-—- el el e
! ! ! .‘I 1 Closed ] Open SWR
10 W - i it bl | "
! L ! | [ | Time
T T
AR Vol d®
switch ;S:edwgsgedlgsged Sited 350ealonaealipbedSo?l N\ oy gty 20®
SW 1 Closed open Closed Open flosed| Open ClosedOpen
SW2 joOpen ‘Closediclose%f)pen ClosedClose Oopen | 2wty oo T TTTTT 300
SWF Closed openj N ¥ ] 40@
SWR Open
Terminal N
=y F2 Output frequency (Hz) Freg y(Hz)
Open Open Frequency command from OPE-key or terminal mode
Closed |Open Value preset by Speed-l
Open Closed | Value preset by Speed=-2
Closed [Closed | Value preset by Speed-3
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1) <
E :c), :::Z;mn Key Setting/
2 3 {Function Operation Display Changing Contents
PR Range
A v | name
16 (F-20) Adjusts the starting frequency for DC
- Braking at deceleration when DC braking
DC braki Initial setting value (1.0 Hz) is selected. (Effective only when
* optional PC board is used.)
frequency — .
adjustment F~DbCB 01.0 Hz (See @ of F-28)
- Optional 0.5~15
Data (every 0.1) |Output frequency (Hz)
setting
] | F—pCB 15.0 Hz
E E 0.6~ 15Hz
Time (S)
17 (F-21) Initial setting value (10) Varies DC braki:%power.
(See of F-28)
, | v-pcB 010 | I
DC braking —
power
adjustment | Data 0~20
s@ng (every 1)
[v—pcs 020 |
(a1 [Y]
STR
18 (F-22) Initial setting value (58) Adjusts IC br @g time.
X (See of F-28)
DC braking |1-pcB 05.0 5| I
time — 0~15 Output frequency (Hz)
adjustment P
ata ,
setting {(every 0.1)
[>] | —pcB 15.0 S /_\
B E _.H__‘Time (s)
STR 0~15S
19 (F-23) The elecironic thermal level can be
s 5 changed. (100 v 50%) Adjust to the
Electronic Initial setting value (100%) current value for setting. When continu-
thermal [E—therm 1 9 ous operation is performed at less than
level — 00% 10 Hz, use the thermal relay.
adjustment
Data
setting 00 Inverter
> 1 %0 rated current
i E—therm 050%
= (every 1)
— —
| A1V
56T )
(
STR Current value (A)
Adjust- _ _ Motor rated current »
%1’8 1 Tnverter rated current * 100(%)
2y,
20 (F-24) Selects linear acceleration (Linear) or
Initial . 1 (Li ) curved acceleration (S-curve).
Linear/ nitial setting value (Linear ‘Setting frequency
Curved |ACCline Linear || | t--—===-ng
accelera— — ! Linear
tion Linear acceleration
selection TS or E
ata
setting S-Curve Curved acceleration
4 . ! s
D ACCline S—Curve tote) The ingand' Time
= te sett; range
B v differs in acceleration time between the
linear . C accelerations.
STR (See F-01.)
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Function

[
> G Setting/
W S
—~ 0 |code/ Key Displ :
& o | Function| Operation ispiay g:inglng Contents
S & | name ge
L. i Selects linear deceleration
21 (F-25) Initial setting value (Linear) (Linear) or curved deceleration
Linear/ [ DECline Linear ‘ (S-curve).
curved — @ (F-02)(F-22)
decele- Linear
ration or (Note) The deceleration time set-
selec- |Data setting S-Curve ting and changing range
tion differs between linear and
E} lDEC line S—Curve J S-curve deceleration.
VSR 4
STR
Sets the output frequency start
22 | (F-26) ® Etzsinﬁé_ggiquency setting and end for external analog fre-
23 | F2D) Initial sefting value (0 Hz) quency commands (0V10V DC, 0v5V DC
External 4420 mA) to the inverter.
frequency [ F—START 000. 0O H:z I
setting
start
Dat . 0~159 Output frequency
External | 2128 setting (every 0.1) (Hz)
f requency E
cotrion |F—START 020.0 Hz
=) [a][Y] End
STR Start
Frequency
External frequency setting command
end (F-27) 5
Initial setting value (0 Hz) 20mA
] F—END 000.0 Hz l (Note 1) The frequency is 0 Hz at
standard setting (initial
preset value). In this
case, the inverter is
Data settin 0~159 operated at the selected
& (every 0.1) V/F pattern.
P ! F— [ (Note 2) When changing V/F pattern
| - END 040.0 Hu after start (F-START) and
S | v end (F~END) setting, re-
el UM adjust start (F-START)
STR and END (F-END).
24 Particular selection is made.
(F-28) Initial setting value (See below) @ 00 Trips the ilr’werter g:gn the power
supply is abnormal outputs an
swtten | SWITCHI 00000101 | supply 15 abro tpy
selection 10 When the re-start function is used

® ©® GO0

Data setting

ol
3[4

w

|swiTcHI 001

01001]

= (F-36)

@ 0 Overload is restricted over the
entire area.
- No overload is restricted at start.
(F-30)
® 0 Frequency monitor (BM)
When the digital frequency counter
is comnected.
1 Frequency monitor (RM)
When an analog meter is connected.
@ 0 No IC braking present
1 DC braking present

127 (F-20) (F-21) (F-22)
Do not use (@) and ®.
For further details, refer to page 70.
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¢ | Function R
T & code/ |Key Displ iﬁm‘-‘g/ c
(= Function|Operation isplay R anging ontents
o 2 | name ange
25 | (F-30) - Constant for overload limit
s ; characteristics: reduce the
Dverload Initial setting value (1.0 Hz) preset value when OC tripping is
limit —_ LLM. CONS 001. 0 liable to occur at the standard
ketting = . preset value.
(See "Overload Alarm Level
0.3~30 @Adjustment" (F~31) and
"Overload Limit Level
(every 0.1) Adjustment”.)
Data setting . For 0OC.ACCEL, do not change this
constant, but increase the
g 1 LM, CONS 000. 5 acceleration time. .
oy — . When tripping is further liable
Allw! to occur, turn the varilable
! resistor OL.LMT (potentiometer)
counterclockwise to reduce the
limiting level.
26 | (F-32) Only during acceleration, boost
is applied automatically.
Automatic s , The boost can be adjusted in 20
torque Initial setting value (00) steps. The voltage is increased
boost { V—auto +00 | by approx. 10% at +20.
pdjust- = ’
ment OQutput
0~20 10‘; put voltage (%) When acceleration
~20 | over, reaching
l? constant sgeed
(every 1) jfor automati
W15 sotesed
select
Data setting putamatically.
LB {(No operation is
. ;gle_gimxmsly
PUBIRN _— ormed with thel
— 1 lV auto +29 o motor over—
AV Output excited
Output (g5} frequency(Hz)
voltage
100
i
i
1
Ap- |
Iprox t
18 !
|
i
0 !
Output  (Hz)
frequency
When manual boost is used together
the voltage is added as shown
above ( ).
Refer to "Monitor Mode 7"
@ and "Manual Torque Boost™.
27 N The standby time between the instanta—
(F-36; neoys power failure restoration and ope-
ration re-start can be preset.
Standby {ti i When the failure is reset within the
time Initial setting value (1.08) allowable instan stop time thus
R preset, the time before the inverter re-
setting 1pPSsS— -T 001.0 S starts autamatically is set.
for re- " Main
start 0.3v3.0 sup[ply 4 'V YA
after (every 0.1) I
instanta _Power failure time
N Alowable ZZ2 W/,
eous LP.F time | :
‘f’c"i’ir |Data setting Alllolgva;le - (=0.3s)
atlure . Inverter JLUF
> | 1PS—R—T 003.0 s oupt R WZTIZ
L - frequency 15msS ;_____}
; ! Standby
il v VIS T
speed
1S (F-28)
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2 § Function Setting/
2 code/ Rey Display Changing Contents
@ o | Function| Operation Range
~ @
a v | name
- ?I;;ioad Change the overload limit level,
level using the OL.LMT (VR).
adjust- Variable resistor (potentiometer)
on PC board
ment
Counterclockwise: 50~80%
[::] Center : 100%
Clockwise : 150%
For the level, the inverter rated
- current shall be 100%.
The overload limit level variable
resistor (OL.LMT) is located on
PC board when the inverter
terminal cover is removed.
Standard setting is approx. 125%.
Slip The slip compensation allows to
comgen— reduce the natural speed loss of
sation the asynchronous motor due to
increased load. 1In the range
under condition of V/F constant
— and above 15Hz, speed accuracies
of approx. 1.5% ny can be
achieved without tacho generator
feedback.
Turning the ""SL.COM" (VR) clock-
wise, reduces the slip.
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Switch

SWITCHI 00 00 0 1 0 1

Not used.

No DC
0 braking
present
) Refer to F-20 to F-22.
DC
1 braking
present
Frequency
0 digital
monitor R
©) Refer to '"Frequency Monitor Signal (FM)" given under para. 8.
Frequency
1 analog
monitor
QD - Not used.
Standard setting:
00 | Trip + An alarm signal is output for instantaneous power failure,
undervoltage and other tripped contents.
This setting allows operation re-start when the following trips
occur.
+ Overcurrent
CD Overvoltage
+ Undervoltage
Restart i
10 X + Instantaneous power failure
function

The frequency of operation re-start is 3 times/10 minutes except
for instantaneous power failure and undervoltage. For instant-
aneous power failure, the time required for operation re-start
corresponds to the time preset by F-36 (IPS5-R-T).

Not used: Invalid even when set.




(4)

Retry function

(a)

Retry function

Retry function is performed without transmitting an
alarm signal when tripping occurs due to overcurrent
(oC), overvoltage (0V), undervoltage (UV) and instanta-
neous power failure (IP). The number of times of retry
when tripping occurs due to overcurrent (0OC) and over=

voltage (OV) is 3 times/10 minutes.

This function is standard equipped in this inverter.
However, the retry function can be selected by switch

selection F~28 in the function mode; that is,

F-28 SWITCH 00 00 0101 (Standard setting)
]

00

Trip An alarm signal is output when (Standard

tripping occurs. setting)

10

Restart Try operation restart when
by retry tripping occurs.

Note: Retry operation is the same as restart after

instantaneous power failure.
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(b) Restart function after instantaneous power failure

Retry function after tripping when instantaneous power
failure (IP) corresponds to the restart function after

instantaneous power failure.

In other words, when instantaneous power failure occurs
and it is recovered, operation is restarted automatically.
If the motor is rotating in free-run conditions, the
frequency at which the motor is rotating is picked up,

and operation is restarted with nearly the same speed

rpm. (When "10" of switch selection F-28 in the

function mode is selected) However, in the following
cases, operation may be started from the lowest

frequency (normally called zero start).

(1) When the standby time for restart after instantaneous
power failure recovery (function mode F-36, IPS-R-T)

is set to 3 seconds;
() When the output frequency exceeds 50 Hz;

C) When the output frequency is less than 1/2 of the

basic frequency with 50 Hz max. setting; and

C) When the motor induced voltage attenuates earlier
(for example, pump such that a motor decelerates in

a few seconds, and load with high ratio gear).

(c) Specification of restart function after instantaneous

power failure

The allowable instantaneous power failure time is 0.3

second.
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Note 1: The motor runs freely during retry operation time.
This function should not be applied when the motor
should be held with a mechanical brake during free

running.

Note 2: The instantaneous power failure restart timing is

shown below.

Timing Chart
Instantaneous

 power failure  (The instantaneous power failure tripping
| time t+-— occurs when the power failure time
To exceeds the allowable time 0.3 sec.)

== 0. T

I'5ms g : 'Tx+0 58 Restart stand-by time
f (IPS-R-T) 0.3 v 3 sec.

I

T
|
i
i
t
|
1

Output i
frequency ///// '
% i, ///
(Note) | E % ; (Note)

’ i / When the free-run stop
Motor speed ézgrun;ﬁ/’ , occurs earlier than
rpm . 59 (TO +T,+0.5s) time, stop
' motor operation once,
E ! then restart operation.
Output z ; When the load N
voltage 7 A/ i <i torque is large
J

poer” W////////////////////////// and OD* 15 small,

for example. /
Instantaneous power failure restart timing

SR Y
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(5) Re-setting to initial setting (setting before shipment)

When returning the setting to its initial state (setting
before shipment) for some reason, follow the steps below.

() Turn power ON.

(2) Set the right side of DIP SW on PC board to "ON".
DS

[:} F%% '

OFF

<:) With the [MON} IFUN] lSTR| keys on the digital operation

panel depressed at the same time, turn the forced reset

button ON. (Refer to Table 5.)

Turn ON.

(Refer to Table 5.)

C) After resetting, release these 3 keys thus depressed in

1 or 2 seconds.

At this time, |BOO............ (ROM No.) is displayed,

and operation stops.

If the display unit displays | FM 000. OHz |, it follows

that these 3 keys have been released too early.
Repeat steps C)’b C) above again.
Turn power OFF.

Turn the DIP SW OFF.

SHONC

Turn power ON again, and check that the data corresponds

to the standard preset value.
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9.4 Sample setting and change operation

(1) V/F pattern setting and change
Output voltage

Output voltage

When changing the setting to 100%
the following V/F pattern:

50 Output 60 Qutput
Hz frequency Hz frequency
Opera—" Tgoy . .
%2; Operation Display Explanation
\ FON [F—OO VF1-VC Selects Function Mode 1 and selects V/F
— pattern mode.

2 FUN LXFl-—VC 050-050 Selects Function Mode 2.

w
v

IVFl—VC 050-050 1 Press E , and adjust it to the setting

and changing position.

[

l Press [Z'or E]: the character will

4 or VF3-VC =« 060-060 change.

E Adjust it to a desired one.

!VF3—VC . 060-060 Press E], and adjust it to the setting

5 [::‘ — and changing position.
6 ? tVFB—VPl* 060-060 Press Eor Ej: the code will change.

E — Adjust it to a desired one.

Stores the preset data in memory.

7 VF3-VP1l 060-060 "#" will disappear if stored in memory.

Press : the monitor mode is selected
again.

o I_FM 000. 00H The motor starts operation when thé operation
and frequency commands are entered.

Data is stored in an element in which to
store it even when power is interrupted.

o
S9F
= oE R 4
[LE =]
= 4
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(2)

Acceleration/deceleration time change

When changing the setting as follows:

Acceleration time 20 sec. (standard preset value) » 120 sec.

Deceleration time 20 sec. (standard preset value) > 120 sec.

a=

Ke . .
rgg ()tx)n’ratim Display Explanation
] FUN [E——OO VF1-VC J Selects the function mode.
5 E [l"u | ACCEL—1 l Selects the acceleration time
= £0 setting mode.
Selects the function 2 mode of
3 FUN léCCEL—l 0020.0 SJ acceleration time setting mode.
Move the cursor and adjust it to the
4 E’ lACCEL~1 0920.0 S setting and changing position.
Lyl
Cursor movablg
lZ] Press E]or E , and adjust to a
desired time.
1%
5 or ‘ACCEL ! 0—]—'-20'008 l Note) "I" is displayed when the setting
limit value is reached.
Stores the preset data in memory.
6 IACCEL“l OLZO'OOS l Note) When the data is saved,
"% disappears.
After completion of acceleration time
7 FUN lf_“01 ACCEL—1 J storage, the step will return to step 2
above if [FUN] is depressed.
Selects the deceleration time setting
8 {zl |£_02 DECEL—1 I mode.
Selects the function 2 mode of decelera-
9 lDECEL—l 0020.0 Sl tion time setting mode.
Move the cursor to the position in which
10 E] lDECEL—l 0020.0 S! to set and change the data.
[
Cursor movable
E Press | & lor| ¥ |: the figure in the position
at which the cursor is stopping will be changed.
1 or [DECEL—l‘O}?0.0 sl Adjust to the desired time.
E Note) "!" will be displayed if the preset value
limit is reached.
Stores the data in memory.
12 STR lDECEL—l 0120.0 S‘ Note) When the data is saved,
= "*'"" disappears.
Press : the monitor mode is selected again.
13 MON l~£M 000. OH ‘ The motor is operated when the frequency and
operation comards are entered.
Turn Data is stored in an element in which to save
14 Power — it even when power is cut off.
OFF
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( 10. FUNCTION AND DESCRIPTION OF OPTIONAL UNIT )

10.1 Operation box (OPE-4M/8M)

The standard specification of operation box is shown in Table 8

below. To connect the operation box and inverter, use a shielded

cable.
Table 8 Standard Specification
Model No. OPE-4M OPE-8M
Protective Enclosed type
structure
Frequency 43 mm square (050 Hz, 80 mm square (050 Hz,
meter 0100 Hzj; 00 Hz, 0100 Hz, 01200 Hz;
Ov120 Hz, Co-used scale) | 060 Hz, 0v120 Hz,
0v240 Hz, Co-used scale)

Frequency 0.5W 1 k&
setting device
Switch FWD/STOP, REV/STOP, JOG (DC 10V, 10 mA)
Painting color Munsell 5Y7/1

Note 1: The frequency meter internal impedance should be 10
22 kK.

Note 2: For frequency meter adjustmenv, use a variable
resistor (M.ADJ) within the inverter and variable

resistor of frequency counter itself.
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VRO
0.5W1kQ2

R
I mA

Fig. 17 Operation Box Internal Sequence

10.2 Optional function (IA-TWK)

5 functions can be expanded by mounting one optiomal PC board

(IA-TWK)

702 01 DB IM L BRH BP L1 L RNO RNl ARO ARL

l R 4
bl
o @ 0 ® 5 IT5

3 DC voltmeter

Running
Frequency
arrival

Fig. 18 Optional PC Board Terminal
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Installation

As shown below, install the IA-TWK securely so that no poor

contact is found.

Optional function PC board
(IA-TWK)

2 PCB holders supplied

Note) This optional PC board is only for
HFC-VWS3EH series.
Do not install this PC board on
any inverter other than this series.

HFC-VWS 3EH . series inverter main unit

Fig. 19 PC Board (Optional) Installation
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(1)

Function

5 types of functions are available by installing this single

PC board.

The respective functions are shown in Table 9.

Table 9 Function

Function
No.

Function name

Terminal used

Contents

Terminal specification

@

Speed
setting
signal
0v20mA

102-L
01-0

+ Connect 01 with O terminal

+ Input Ov20mA between

of main PCB

102(+) and L(-).

DC braking
external
command

DB-L

DC brake is applied forcedly
during deceleration by short-
circuiting the circuit
between DB and L.

The following adjustment can
be made, using the digital
operation panel.

+12V
‘ 3.3kQ
DB
e

I&SM
L ©
I

Function
mode No.

Variable
| range

Function
name

Factory
setting

F-20

DC braking | 0.5 ~15 Hz
start

frequency

1.0 Hz

F-21

DC braking | 0 v 20

power

10

F-22

DC braking | 0 v~ 15 sec

time

5 sec

If power is turned ON and
retry operation is perfommed
with the circuit between
DB-L short-circuited,

NG .DB" tripping occurs.

DB L
SW N\

SW ON time should be
shorter than setting
time by T-DCB (F-22).

Inverter
output
current
signal

IM-L

The voltage proportiomal to
inverter output current is
transmitted.

Output voltage at rated
current = 4 VDC

Accuracy: +0.4V (10 - 159 Hz)

I +12v
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Function

No Function name Terminal used Contents Terminal specification
® —_ BRH-L Not used.
BP-L1
- Connect BRH with L. RNO, ARO
+ If BRH is not connected with
L, "OV.BRD" tripping
occures. RNLARI O
+ Never use BP and LI1.
Contact spec.
AC 250 V, 2.5 A (R Load)
0.2 A (Cosd = 0.4
DC 30 V, 3.0 A (R Load)
0.7 A (cosp = 0.4)
C) Running RNO-RN1 * The contact is closed while
signal relay the inverter is operating.
output
* Refer to Fig. 20.
® Frequency ARO-AR1 . When the preset frequency is

arrival signal
relay output

reached, the contact is

open.

« Refer to Fig. 20.
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SWITCHI 0000 0 1 0 1
3
OFF | ON °

Supply voltage | |
1 |
: | |
! |
; 1 ‘
| , !
Output frequency } ™ Start point : :

t | |

|
: | |
{ | | Trip
Trip } 1 | | i
I | !
! ! {
Running signal ; i |
- |
RNO-RNI Open 1 Closed i Open :
1 . !
, ! [ | i
i | { | i
Frequency arrival i { i
signal [ | |
ARO-AR1 } ! Open Closed !
Fig. 20 Timing Chart
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( 11. MAINTENANCE AND CHECK

Prior to maintenance and check, note the following.

(a) During maintenance and check, be sure to turn power OFF.

(b) For 200V class inverter, start this operation when the

characters on the digital display unit disappear after
power OFF. For 400V class inverter, the charge lamp beside
the main circuit terminal block should go off before ope-
ration. (However, approx. 50 VDC still remains immediately

after the display disappears.)

(c) When removing or re-installing a connector, do not pull the
cable.
(d) Take special care not to mis-insert the connector.
11.1 General precautions
Always keep the unit clean to prevent entry of dust or dirt.
Carefully note disconnector or poor contact. Be sure to tighten
the terminals and connectors securely.
It should be noted that electronic equipment is not resistant to
moisture and oil mist, and intrusion of dust or iron powder will
damage the insulation, leading to an unexpected accident.
11.2 Routine check times

a. Supply voltage

b. Output frequency, output voltage and output current
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11.3

11.4

¢. Abnormal noise .....

d. Temperature ........

e. Humidity ......cc0..

f. 0il mist and coolant

Periodical check items

Inverter and motor

Ambient temperature, inverter temperature
and motor temperature increase

90% Max. (no dew condensation is allowed)

.oe... Check that the oil mist or coolant

do not enter the inverter unit.

a. Loose wiring terminals and connectors

b. Dust or dirt in vent

hole

¢. PC board and main circuit cleaning (air blow)

d. Insulation resistance (See Fig. 26.)

Checking method

(a) Output voltage, I/0O

The inverter output

current and input power measuring method

voltage cannot be measured accurately,

using a moving iron type meter.

When measuring the fundamental wave rms value Vpc contributing

direct to motor torque, it is possible to measure this value

approximately, using Fig. 21 circuit.
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L1 u
HEC-WS3 -~ Motor
inverter
L3 Y Diode 600V, 0.1A or more (200V class)
Diode 1000V, 0.1A or more(400V class)
LN
220k Q N
2W DC
Fundamental wave rms value : vac=1.1 XVoc =

300V (200V class), 600V (400V class)
moving-coil type voltmeter

Fig. 21 Output Voltage Measuring Circuit

I/0 current can be approximately measured, using a moving
iron type meter. Measure input power, using 3 single-phase

electrodynamic meters.

When no load is connected to outputs U.V.W, DC voltage will
develop on terminals U.V.W due to leak current (approx. 2 mA)
of a semiconductor even when the output frequency command is

set to O.

Even in such a case, when a voltmeter is connected to the
output terminal, make connections as shown in Fig. 22 to

prevent meter indication errors.

HFC-VWS3
inverter

‘d;t%ona ]& p Ry
resistor 220k
5KQ 30W oW voc

Fijg. 22 OQutput Voltage Measuring Circuit
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(b) Maintenance for PC board

No maintenance is required for parts on PC board under
normal use; when abnormal conditions occur, however, contact

your nearest service station.
When maintenance is required, note the following.

(i) Electrostatic breakdown prevention

MCU and IC on PC board may cause electrostatic breakdown;
therefore, be sure to ground the workbench, soldering

iron and human body before handling those parts.

(ii) 1IC socket

When IC socket is used, do not connect or disconnect it
unnecessarily: poor contact may cause malfunctions to

the unit.

(¢) It is recommended that smoothing capacitor CB be replaced
with a spare one at least once per 5 years in point of this
expected service life. It should be noted that the life is
significantly reduced when it is used under high temperature
and heavy load conditions in particular. When the capacitor
is replaced with a capacitor which has been stored more than
3 years, the aging is required under the following conditions

before use.
C) At first, apply voltage of 807% of the capacitor rated
voltage under normal temperature for one hour.

C) Next, increase the voltage up to 907 and apply it under

normal temperature for one hour.

C) Finally, apply the rated voltage under mormal

temperature for 5 hours.
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(d)

(e)

(f)

It is recommended that the cooling fan be replaced with a
spare one at least once per 2 or 3 years in point of its

expected service life.

The life span of digital operation panel is approx. / years.
If the display is hard to see, the digital operation panel
unit exchange is required. (The display unit may be hard

to see depending on the viewing angle since it uses a liquid
crystal (LCD): it is normal if the display can be read.)

Inverter module checking method

Inverter module acceptability can be checked to some extent

by measuring it at the terminal.

+o—
wof o0t
U
Qa Qs_K} Qs -’Tk

Fig. 23 Circuit Diagram at Inverter Module Unit
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%7 uw,w)|+{¥ﬁ) S UW,W)-F[*h (73W,W)l+l:ql X:UQVW)l+l:ﬂ

— 7

o — ~

“ro +0f + +of

_ — of - 9
10~20Q 40052 or more 400§ or more 10~200

(Q; v Q3 acceptability checking) (Qy v Qg acceptability checking}

o Connect a tester for approx. 10 seconds. Immediately
after the connection, the resistance value may be small

due to a capacitor, such as a snubber.

Make measurements with a tester in 1 range.
Fig. 24 Inverter Module Acceptability Checking at Terminal

A correct acceptability checking method is as shown in
Fig. 25. The unit is acceptable if all numerical values
below are satisfied. When replacing a module, apply a thin

coat of conductive silicone grease onto the installation

surface.

If the inverter module is damaged, the base drive modules

(BM1 ~ 2) on PC board may be also damaged; therefore,

visually check the conditionms.

+O<§§ +O + +0 +0 1+
-0 — - e - — O

50-2008) or more 100§ or less 50 or less 50 k§) or more 50 k§) or more

1082 or more

Fig. 25 Inverter Module Acceptability Checking Method
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(g) Insulation resistance test and withstand voltage test

As shown in Fig. 26 below, short-circuit the terminal, and

conduct the test under the following conditions.

In this test, measure insulation resistance between the

following terminal and earth, using a 500 VDC Megohm-meter ;
check that it is 5 MQ or more.

- For withstand voltage test, apply 1500 VAC (200 V class), or
2000 VAC (400 V class) between Fig. 26 terminal and earth

for one minute: Check that the no abormality is found.

11 L213 Uu v w + -
2R AR QIR Q

/]\\_]\_/\______/\_/\_/\_J\_I

Megohm —meter

Fig. 26 Insulation Resistance Test and
Withstand Voltage Test

- 89 -



C 12. TROUBLESHOOTING AND MESSAGE CONTENTS

The inverter will operate as shown in Table 10 below if abnormal.

Locate the cause and take corrective measures promptly before re-

starting operation.

Table 10 Fault Message and Diagnosis

Symptom of malfunction
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PIE--] (3]
$2122128 | piep ) c for fault
o ¢ o = 1spiay on o ause or au
e % ok digital £9 (Message contents) Check points Suggested remedy
= g5 operation e
s 12383 panel : 5
3 - =1 + &
EERE ) (?ERROR 3 3
© o | EE?Z) -1
Over V. v’ | DC smoothing circuit| A | Check for sudden Increase the decele-
- Overvoltage deceleration. ration time.
Check that the motor |The motor cannot be
is not rotated from applied to continuous
the load side. regenerative load.
0C.ACCEL v/ | Overcurrent during A | Check for sudden Increase the
motor acceleration acceleration. acceleration time.
(overcurrent at
acceleration) Check for output Check for the output
shortcircuit or line (motor) and motor
ground fault. shortcircuit.
Check that torque Reduce the torque
boost is not too high.| boost.
Check that the motor |Check the motor or
is not locked. load.
Check that jogging Reduce the jogging
frequency is too high.! frequency.
OC.DECEL v | Overcurrent during A | Check for sudden Increase the
motor deceleration deceleration. deceleration time.
{Overcurrent at
deceleration) Check for output Check the output line
shortcircuit or motor shortcircuited.
ground fault.
OC.DRIVE v/ | Overcurrent during A | Check for sudden Eliminate sudden
constant operation change in load. changes in load.
of motor
(Overcurrent during Check for output Check the output line
operation) shortcircuit and motor shortcircuit.
ground fault.
Over L. v/ | Inverter overload A | Check that the load Reduce the load
(Overloaded is not too heavy. factor.
operation)
Check that the Adjust to a proper
electronic thermal level.
level is correct
(not changed).




command abnormal

Symptom of malfunction
FIEPRE -
A E D}S?lay on = Cause for fault Check points Suggested remedy
@ c - digital E o (Message contents)
= R I operation s "
- § 2]~ panel =
-t ~ o) © +
g |2 8lE =z & =

OH Fin v Temperature signifi-| A | Check that the cooling| Replace the cooling
cantly increasing fan is rotating. fan.
(Fin overheat)

Check that the ambient
temperature is not too
high.

OVER C., v Overcurrent A | Check that the Check abnormal
detection just detector curremt conditions of current
after power ON circuit is normal. detector and PC board

detector circuit.

Under V. v Power supply A Check that no voltage Review the power
abnormal drops. supply system.
(Undervoltage)

Check that no poor Replace MCB and Mg.
contact of MCB and Mg

is found.

Check that power has Do not turn power OFF
been turned OFF or during jogging
instantaneous power operation.

failure has occurred

during jogging.

Check that 100 msec or | Re-check the power
less instantaneous supply system.
power failure has

occurred more than

10 times repeatedly

for 10 minutes.

Inst.P-F v Power supply A Check that no voltage Review the power
abnormal drop is found. supply system.
(instantaneous power
failure) Check that no poor Replace MCB and Mg.

contact of MCB and Mg
is found.
NG-FRS v Free-run stop A | Check that the opera- Do not enter operation

tion command is given
during motor free-run,
and that no FRS is
entered.

command, FRS during
free run.

With Free-run Stop
applied, undervoltage
or instantaneous
power failure has
occufred.

Re-start operation
after reset.

With Free-run Stop
applied, power has
been cut off.

With Free-run Stop
applied, power has
been turned ON or
reset operation has
been performed.

Re-start operation
after reset.

With Free-run Stop
applied, do not turn
power OFF.
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Symptom of malfunction

M )

ISR = >~

VS IR S - N ©

s Y SE Display on - c c faul

5208 digital 5 o= avse for fault Check point Suggested remed
f % § _: operation % (Message contents) points ugges emedy
ot oA panel - b

o [T (?ERROR — »

~ —’-2 I-an - k=1 [

5 |=8|E ez |2 &

CPU v (CPU error) A | Check that no large Keep the noise source
noise source is found away from the unit.
nearby.

Inverter abnormal Repair

GND Flt v Ground fault A | Check the short Repair the short
circuit between circuited lines.
inverter ocutput
lines and the ground.

NG-JOG v (The jogging mode A | Check that power has With the jogging mode
is used inadvertent-| been turned ON with ON, do not turn
ly) the jogging mode ON, power ON, switch

commercial power commercial power
supply voltage has supply voltage or
been switched or reset| reset.

operation has been

performed.

o - - - B | Power supply side Repair the short-
shorteircuit and circuit and ground
ground fault. fault.
Insufficient MCB Increase MCB
capacity capacity.

- Inverter module or Repair
converter module
damaged.
o - - Power failure B Check for the power Review the power
failure. supply system.
Check that no poor Replace MCB and Mg.
contact of MCB and Mg
is found.
o - - - C Overload Reduce the load
factor.
Thermal relay preset Set the preset value
value faulty to a proper omne.

NG.DB v DB terminal was A | With DB ON, power has With DB ON, do not

used inadvertently. been turned ON or turn power ON or
reset operation has reset.
been performed.

UV WAIT - Supply voltage ~ | When restart function Review the power
abnormal was selected, supply supply system.

voltage dropped to
(Undervoltage) undervoltage level or
less.

OV.BRD o BRH terminal is A | Check BRH-L short- Connect BRH with
-not connected circuited. L.
with L terminal.
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Symptom of malfunction
= o/m 9]
YO o0 E)
TEI 8= ol Display on & Cause for fault
] <] B 0y E ~—
5 b E digital £ (Message contents) Check points Suggested remedy
E © opeation ~
L O & |~ o
3 | E§|E AN - s
§ O8R5 | gmee o 8
5 |2fE | 222 |& .
OV.SRC v Overvotlage of A Check input voltage Check the power
DC bus voltage doesn't exceed rated supply system.
linked input voltage +10%.
voltage.
Check for sudden or Increase the deceler-—
frequent deceler- ation time or use the
ation. BRD (regenerative
braking unit).
BOO Refer to para. 12.2]| ~ Refer to para. 12.2 Refer to para.l2.2.
Numeral on the following - on the following on the following
page. page. page.
v/: shows the equipment which seems to operate in general.




12.1 Resetting method and explanation

A: After motor operation stop, close the circuit between
terminals RS and L on PC board or press the reset button

(RESET) at the left lower part on PC board.
B: Operate the circuit breaker and electromagnetic contactor.

C: After motor stop, reset the terminal relay.

12.2 Life of soft memory element

In the following case, it is presumed that the expected service
life of soft memory element mounted on PC board has been reached;

therefore, replace it with a new PC board.

. Numerals
FTa T e . .
i i it il remains displayed, and no

After power ON, | BOO

operation is performed.

o No operation is performed even for forced reset or

even when the initial setting is selected.

Note: Operation and stop should be performed, using a command

from the control terminal.

The soft memory element is used to store date input from
the digital operation panel when the inverter power supply

is interrupted.

In this memory element, there is a limit to the frequency

of memory, and its frequency corresponds to the life span.

If power is ON and OFF several times/day to store the
changed data in memory, its service life will be approx.

10 years.

- 94 -




12.3

It is recommended that the inverter be operated and
stopped, using a control terminal command, without turning

power ON and OFF.

If abnormal conditions other than the above should occur, turn

power OFF without any delay.

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 ....oieeeves Set the data and press the , then press
the [Forced Reset! (or short-circuit RS-L
terminals) and cut off the power supply.

Countermeasures ... Set the data and press the to store it

in memory, then turn power OFF once, and
store the data in an element to save it even

after power OFF. (Refer to page 27)
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13. TROUBLESHOOTING FLOWCHART

l No motor rotates.J

Is the rated voltage applied
to main circuit terminals
Ll, ¥ or L1, L2, L3?

Circuit breaker, electromagnetic
contactor and thermal relay faulty
or inverter tripped.

NO

1 _YES .
Is the trip display YES_[Refer to "Troubleshooting and Message
appearing? Contents" in Table 10.
NO

When power 1is turned ON,

does the backlight of dis-
play unit light up, and is
FM 000.0Hz] displayed?

NO

YES

Isn't the circuit between YES Open RS-L

control circuit terminals short-

RS-L short-circuited? circuit.
NO

Inverter internal power
circuit defective

Is the display content on the
display unit as per the
monitor mode?

FM 000.0Hz

Press the key to select the
NO _imonitor mode.

FM 000.0Hz

* In the function mode, no motor

YES

starts operation.

Is the monitor mode F/R SW Is either PC board ter- Close
"Ope.-key"? minal' FW-L or RV-L | _NO,leither

YES

closed? one.
7

Is F-SET-M designated by NO Is voltage across PC

"Ope-key''?

Inverter
failure

board terminals ® =~

NO

YES

@® 0 - 10V bC?

Frequency setting
device failure

YES

Set the
fre-
quency.

Is the frequency set in
monitor mode "FS"?

Does voltage across PC
board terminals @ -
© change at 0 - 10V

NO

YES DC?
Frequency setting
YES device faulty or
Set the voltage signal source faulty
across @ -
to 10V DC.

Are Free-run Stop (FRS~L) ] NO ’401ose FRS-L and open l

close and Reset (RS-L) open?

RS-L.

YES

Is 3-phase balanced voltage
applied to inverter output
terminals U, V, W?

ﬁ*ilnverter failure J

YES

|

Is voltage applied to the NO Poor wiring between l

motor terminal?

inverter and motor

YES

Motor faulty ]
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lNo motor

accelerates.}

Is monitor mode

F-SET-M set to YES
"Ope-key''?
NO
Is monitor mode
F/R-SW set to YES
"Ope-key"?
i NO

Is normal voltage
applied between

and (D on

PC board?

Inverter failure

Frequency setting

[es

device faulty

Are terminals CF1-L,
CF2-L on PC board
open?

] yEs

YES

NO {Open. ]
Set function modes
"Speed-1" - "Speed-3'
correctly,

Is JG-L on PC board
open?

L{ Open. —[

§ YES

Is function mode
VF1-VC preset value
correct?

lKl———»iSet correctly. ]

1 YES

Is the function mode
F-END preset value
more than VF1-VC
preset value?

—§94———*Set F-END correctl&jﬁ

YES

Is monitor mode "FS"

set correctly?

Fﬂl-{Set correctly.

Is the setting of function
mode "H-LIM~F" more than
monitor mode “FS" preset
value?

NO

YES

Motor rotation is high.

Is function mode

VF1-VC set correctly?

}IEZ————~{§et correctly.]

YES

Is function mode +
Fmax set correctly?

yﬁg————*{fft correctly.]

YES

Llnverter failure

IIsn't the load too heavy?

YES

NO

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

Isn't the acceleration
time too short for the
magnitude of load GD2?

YE

tn

correctly.

‘NO

level.

Inverter failure

Set the acceleration time
Set the Fstop~T to a longer

Adjust the load limit level
by "OL.LMT" (VR) clockwise.
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The causes on TRIP display

LQvercurrent TRIP (OC.ACCEL, OC.DECEL, Oc,DRIVE)l

Repair the short-circuited
point.

Repair ground fault points.

Isn't the output ter- YES
minal (U, V, W) short-
circuited?

NO

YES

Is ground fault present?

NO
Isn't the load too YES
heavy?

NO

Isn't the setting of
acceleration/decelera- YES

tion time too small
for the magnitude of
load GD?*?

NO

Isn't the jogging YES

Reduce the load or increase
the motor inverter capacity.

-Set the acceleration/de-
celeration time to a longer
level.

*Use the regenerative unit.
*Increase Fstop-T setting.

frequency too high?

¢ NO

Isn't the starting YES

Reduce it.

frequency too high?

{ NO

Isn't the V.boost YES

Reduce it.

too high?

NO

Inverter failure

Reduce it.
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[Instantaneous power failure TRIP (Inst. P-F)

Isn't power turned ON again when | YES | Reset the unit or turn power
"POWER OFF" is displayed? ON again after "POWER OFF"
NO display disappears.

Is there a motor compressor, for

example, which requires a large |YES
starting current in the power

ki

Review the power system.

system?

NO

Is no chattering of Mg at the
vES [
power side found from main Replace Mg.

circuit terminals L1, L2, L3?

NO

YES | Reset inverter and restart
operation.

Did the power failure occur?

NO

Set the instantaneous power

failure restart function,

Inverter failure using SWITCH 1 in the

function mode.
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Fin overheat TRIP (OH Fin)

Is the cooling fan within NO
the inverter rotating?

—{ Replace the cooling fan.

YES <200v class: 3.5 kVA )
400V class: 8 kVA or more

Are the air inlet and
exhaust ports on the YES
control panel blocked?

Remove the obstacles.

NO

Is the inverter cooling YES
les.

air path blocked? Remove the obstacles

NO
Is the panel temperature YES Improve the panel for more
less than the specified o .

efficient cooling.

value?

NO

Inverter failure
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Overload (Over L)

Is the electronic thermal
level in the function mode
set correctly?

NO

YES

Is the load too heavy?

YES

Set the level to a proper
level.

NO

Inverter failure

Overvoltage TRIP (Over V)

Is the declera-
tion time too
short for the

Reduce the load or in-
crease the motor/in-
verter capacity.

magnitude of load
GD %2

NO

Are the phase advance

The deceleration time set-
ting should be longer.

Or use the regenerative
braking unit.

YES

Change the wiring system
with the phase advance

capacitors connected to
input lines nearby?

NO

Inverter failure
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Undervoltage TRIP (Under V)

Is the voltage of input
(L1, L2, L3) lower than
the protection value?

NO

Has the power system a
motor and compressor, etc.
which require a large
starting current?

Review the power system.

Provide the function mode

NO

Has commercial power
supply voltage signifi~-
cantly dropped?

SWITCH 1 with restart

function.

NO

Has the power failure
occurred?

NO

Is no chattering found in
the power supply side. -
magnet switch from input
(L1, L2, L3)?

YES
}

YES

YES Reset and restart
operation.

YES _|Reset and restart
operation.

YES

Replace the magnet

NO

Inverter failure

switch.
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Symptom of

malfunction Check point

Suggested remedy

No inverter op~ | Check that the [STOP] key on the digital operation
eration is panel is not depressed in "Terminal’ mode.

Stop the operation command from "Terminal" once, and
input the operation command once again.

possible.
board (TA-TWK).

Check that DB command is not input to optional PC

After breaking DB command, input the operation command.

Check that FRS command is not input.

After breaking FRS command, input the operation command.

Check that the frequency setting is not 0.

Set the fequency to a desired one.

does not indicate the function mode.

Check that the digital operation panel display

Press the key to select the monitor mode.

Check for tripping.

Reset.

nation method (F-SET-M) is "Terminal.

Check that the speed command is not input between
0 - L or OI -~ L when the frequency setting desig-

Review the speed command circuit.

SPEED 3 setting is not OHz.

A command is input to multistage speed input
terminal CF1, CF2, but check that SPEED 1 =~

Set SPEED 1 - 3 to a desired frequency or cut the
command to CFl and CF2.

Check that RS command is not input.

Cut RS command.

from the digital operation panel?

With internal command (ope-key) mode selected,
is external command input or with external command
(Terminal) mode selected, isn't the command input

Check the operation mode. (Input the operation command
in the preset mode.)

rupted during jogging operation.

Check that the jogging command is not inter-

* During internal command (ope-key) mode:

Press the stop key, the press the or gg

for operation.
* During external command (Terminal) mode:

Stop the operation command once, and input the op-
eration command again.

command.

Check that the operation command 1s not input
within 100 ms after interrupting the jogging

The jogging command-OFF and operation command-ON
timing should be more than 100 ms.

mand (ope~key) mode.

than the lowest frequency.

FWD REV
Check that the s keys are not de-

pressed at the same time in the internal com~

Check that the external command (Terminal) mode
FW/RV terminals are not input simultaneously.

Check that the setting frequency is not less

Be sure to make arrangements so as to perform either
forward c¢r reverse operation.

Set the frequency to more than the lowest frequency.

No jogging « Check that the jogging command is not input
operation is during normal operation.
possible.

Stop operation once, and turn the jogging command ON
more than 2 seconds, then input either forward or
reverse operation command.

Check that the relationship between the jog-
ging frequency setting (JOG-F) and the lowest
frequency setting (Fmin) is not JOG~F < Fmin.

The relation should be JOG~-F z Fmin.

ging frequency setting (JOG-F) and the

not JOG-F < L-LIM-F.

Check that the relationship between the jog-~

frequency lower limiter setting (L-LIM-F) is

The relation should be JOG~-F 2 L-LIM~F.

o When 1t is desired to return the value set on the digital operation panel to the initial setting when the unit

is shipped from the factory, refer to para. 9.3 (5).
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13.6 Others

(1)

(2)

Open phase at input side

This inverter is protected from open phase at the input
side. 1If this open phase occurs, the inverter does not work

and no indication appears on the digital display unit.

In the following case, it should be noted that the converter

module may be damaged.

- When the unbalance percentage of supply voltage is more
than 3%.

- When the power supply capacity is more than 10 times of the

inverter capacity and more than 500 kVA.

* When sudden changes in supply voltage occur

(Example) When a plurality of inverters are provided
mutually together, using a short bus bar; and

when a phase advance capacitor is ON and released.

In the aforementioned cases, it is recommended
that a reactor of approx. 3% (voltage drop at the
rated current) for supply voltage be inserted

into the power supply side.

- 104 -




( 14

WHEN ORDERING OR INQUIRING PARTS

When
shop

(1)

(2)

(3)

(4)

ordering parts of the defective product or inquiring, inform your

where purchased or your nearest service station of the following.

Type

Output (kVA)

Production No. (MFG. No.)

Symptom of malfunction

If the contents are unclear due to an old nameplate, inform only the

clear items, and furnish a simple sketch showing your required parts.

To reduce the non-operation time, the following parts is recommended

to stock.
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Table 11

Recommended Spare Parts

Pcs. Q'ty
Sequence
Parts Name Symbol Normally o Remarks
Used pare

Inverter module PM 1~ 18 1~ 18
Coolig fan FAN 1~ 11 |1 ~11
Converter module DM 1~ 3 1 3
Smoothing CB 1 ~ 10 1 ~ 10| Store this capacitor
capacitor at ~20 v +30°C
Digital D.OPE 1 1
operation panel
Printed circuit Control 1 1 All models (unusable in
(PC) board PC board common )
Printed circuit Base PC 1 1 11 ~v 22HF3EH
(PC) board board 33 v L8OHF3E

Warranty

The warranty period under normal installation and

handling conditions shall be one (1) year after

the date of delivery. The warranty shall cover
the repair of only equipment main unit to be

delivered.

1. The repair in the following cases even within the warranty period

shall be charged to the purchaser.

(a)

Malfunction or damage caused by mis-operation or remodelling

and improper repair

- 106 -



(b) Malfunction or damage caused by drop after your purchase and

transportation

(c) Malfunction or damage caused by fire, earthquake, flood,
falling or thunderbolt, natural calamities, pollution and

abnormal voltage.

When repair is required for the product on your worksite, all
expenses associated with field repair shall be charged to the

purchaser.

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

it.
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(APPENDIX 1)

HFC-VWS;, Series DATA SETTING LIST

HFC-VWS 3 inverter has many functions so that the setting data can

be changed by customers,

It is recommended to fill the setting data out the following data

sheet for service,
TYPE :

MFG. No. : [

e Monitor Mode

HFC-Vws [

:

—

maintenance and investigation of trouble.

Described on spec.
label on top cover

&
add . A . Standard Setting
7] Monitor Name Initial Display Setting Data
Output frequency
1 E 000 onz]| -
display =
Frequency
2 setting command IES 000. OHTI _
Frequency
command method
3 F-SET~M Terminal —] Terminal
Operation
command method
4 LE/R—SW Terminal‘, Terminal
Motor speed
5 | display IBPM 4P 0000 Orpml 4
Output current e o‘] _
6 | diontey gf A Im000. 0%
Manual torque
7 | boost adjustment [;‘B‘”’s t Code (3 17! 31
Output voltage - N
8 | gain adjustment ‘é-—Ga tn 100% 100
Jogging
9 | frequency [éogging 00.5H:z 0.5
setting
Fault display
10 l# 7 - _

e Function Mode

Display R Function Name Function 1 Display Standard Setting
Sequence Mode Contents Setting Data
—_— ]
1 V/F pattern settin F-00 - VF1-vC
p g £ F1 Ve 050-050
2 Acceleration time setting F-01 CCEL - 20
]
3 Deceleration time setting F=-02 ECEL ~ 20
4 Maximum frequency fine adjustment F-03 Fma x 0
5 Starting frequency adjustment F-04 Fmin 0.5
6 Maximum frequency limiter setting | F~ 0 5 ~LIM- 0
7 Minimum frequency limiter setting | F - 0 6 -LIM- 0
8 Jump frequency 1 setting F-07 UMP-~F 0
9 Jump frequency 2 setting F-038 UMP-~-F 0
10 Jump frequency 3 setting F-09 UMP~F 0
11 Motor noise adjustment F-10 F-cod U
12 Adjustment of frequency stop F-11 stop- 0
time at start
13 Multistage speed 1 setting F-12 peed - 0
14 Multistage speed 2 setting F-13 peed - 0
15 Multistage speed 3 setting F-14 peed -~ 0
16 DC braking frequency adjustment F-20 ~-DCB 1
17 DC braking power adjustment F-21 -DCB 10
18 DC braking time adjustment F~-22 -DcCB 5
19 Electric thermal level adjustment F-23 - ther 100
20 Linear/S-character curved F-~24¢ CClin Linear
acceleration selection
21 Linear/S-character curved F-25 EClin Linear
deceleration selection
22 Start point frequency of external F~26 ~STAR 0
frequency setting
23 End point frequency of external F-27 ~-END 0
frequency setting
2 Switch selection F-238 WITCH 00000101
25 Gverload limit time constant F-30 ¥M.CON 1.0
setting
26 Automatic torque boost adjustment F-32 ~auto 00
27 Stand-by time setting for restart F-36 PS~R- 1
after instantaneous power failure
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(APPENDIX 2)

TORQUE-OUTPUT FREQUENCY CURVES OF HITACHI 4 POLE
GENERAL-PURPOSE MOTORS

The following data show the reference values of torque characteristics

of Hitachi 4 pole motor with HFC-VWS; series.
- Applicable motor: 0.4 v 11 kW
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* Applicable motor: 30 ~ 37 kW
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) ———— Continuous working torque 1Hz 50Hz F(Hz)
—-— : Max. torque for short time by adjusted torque boost

3) Max. torque is not starting torque (shaft locked torque).
This is generated in condition of slipping speed.
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