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PREFACE

Thig manual is specifically written for the VWA2 (type 2), however, if is

also applicable to the VWA (type 1).
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SATETY INSTRUCTION

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

The personmnel in charge of operation, maintenance and installation must
read and understand the safety instructions carefully before doing work,
investigating systemfapplication.

Fzilure to follow safety instructions may cauvse a personal injuory, damage

tc the inverter or malfunction.
1. Safety Mapagement

(1} Appoint a person who is tTesponsible re operate the inverter.
RBave the only qualified persons operate and perform maintenance.

{2) Train the cperators and maintenance persons for the following.
. How to operate (=tart and stop)
+ How to mzintain the inverter.

{3} KXeep the instruction manusl and other documentation in relation
to the inverter.

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

(5) Keep the inverter c¢clean to look the LCD snd inetruction on the
inverter for everybody.

{6) Turn off the power supply to the inverter while not using zit,

{7} Do not use the inverter for medical equipment such as pacemaker

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

{2) 1In the case of receiving a different wodel from your order, do

not uge it and inquire to the vendor.
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3.

4.,

3a

General Safety Instruction upon Mnpacking and Storage

(L)
(2)

(3)

Open the box and check whether the inverter has a damage or not.
Check the specificarions in the label on the ecover wherher they
are the Baﬁe as your order.

1f you do not use the uinverter for the time besing.

Keep the inverter under the good condition.

General Safety Instruction upon Installatiom and Wiring

(1)
(2)

(3}
{4)

(5)

(6)

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

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

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

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

Connect the wiring correctly to proper terminal.

General Safety Instruction opom Test—run

L

(2)

(37
(4)

Check the all wiriong to the inverter and make sure everythinog in

order before turning on the power supply.

Make sure the programmed parameters whether they are in

accordance with your specifications. For example maximum

frequency, before operatbing.

Hake sure nobody is near motor and equipment before switeh on.

Put a sign board "OH TEST-RUN" around the inverter and equipment

{Motor, machipe ... etc.). -
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6. General Safety Instruction upon Inepection and Maintenance

(1} Put 2 sign board "ON MAINTENANCE" around the inverter and
equipment.

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

{3) After power turn off, wait for until the LED lamp on the printed
circuit boerd goes off. This LED lamp is visible after the

terminal cover is removed.
Measure the DX bus voltage on the + and - termipals by wolt meter

snd make sure no voltage present on them before touching intermal

pATLE.
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1. EXAMINTNG THE COKDITICNS

Before making any adjustments or repairs, check the inverter and motor

specifications from the following.

1.1

Checking the Inverter Product ¥ame and Manufacturing No.

Inverter product name [ HFC-VWA |

MFG. HG.

Example of label used

— Inverter type
SR LRMEMEN S S 32

NPT

VOLTS Jra o s e I WL TS MAX, B
HERTE K [

FHASE IR 3 At
CAEEEY UFG o2

R B2
Hitachi,Lid. Tosyo Japan HE14R I3
[ Common |
product
number

Description of inverter types

These are indicated
on the label oo the
front caver.

HFC-VWADbL,5LB2
! _[;—- Version number

Btructure Cype B:
No digital cperation panel.

Hitachi
inverter

Input voltage
L: {Three phase 200 V class)
H: (Three phase 400 V class)

Functionsfpurpose

{A: Low noise type)

Cutput waveform

{W: PWM control method)}

Control method

(V: Vecltage type)

[ Am—— —— J—
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1.2 Examining Inverter and Motor Specifications

{1) Inverter specifications
o Monitoring wode
Display Monitor name Initial display Bemarks
S5eguence _ contents
1 I;;z;lz:ﬁg setting and outpub FS 000,0 CI_'DU.DHZ
2 Frequency commanding method F-S8ET-M Terminal
3 Operation commanding method F/R-5W Terminal
4 Motor rotstional speed display EPM 4F QROOORPM
5 Frequency conversien val_uedm_[ﬂ_a; szEID.'(-] G0000,. 00
6 Qutput curr_eqn;:- 1:1:._51;1;: .ﬁ 1f-——-A Tm000.0%
7 1‘I-!i.a'tm.ui]. torgque boost adjustment V-Boost GCode{3l>
8 Qutput voltage gain adjustment i E—;;i:_wnqlqt;ﬂz
9 Jogging frequency setting Juggi; Gl.0Hz
10 Par;reter sefkting related check _ _.";HEG[{ +
11 Parameter setting forced rewrite '_F!]RCE SET +
12 | Terminal moniter B TERMINL 00000000
13 Fault display # ]
14 Fault trace di_.ﬂplaj_r- IERR COUNT 000




¢ Function mode

Eizgéige Function name zzzzgigd Remarks
L V/f pattern setting d;L?l
060-060
2 Acceleration time setting 10 "
3 Deceleration btime sefting 1;
4 Mzaximum f{requency settin; H
5 Starting frequency setting . 0.5
& Maximum frequency limiter settbing -ﬂ.--
7 Minimmm frequency liﬁiter.;etting 0
| 8 Jump frequency 1 SE;;;;EL- 0
9 Juﬁp frequency 2 gétting 0 -
10 Jump frequency 2 ;El:l::l.ng { B
11 Multistage speedfp;;;é;; steé}lng selection | Speed
Multistage spead 1 sstcing 0
Multistage speed 2 setting Q B
Multistage zpeed 3 secting 0
Multistege speed 4 setting ) 0
Multistage speed 5 setting o 4] )
Multistage speed 6 secting 0 o ]
12 Starting frequency stopping time adjustwent | 0
13 Two-stage acceleration time setting : 10
14 Two—-stage deceleration time setring E_la
15 DC braking frequency setting ) % 0.5
16 DC braking power settiﬂé | D0 i
17 DC braking time frequency' 00
18 Electronic thermal level adjustment 100 -
19 Linearfeurved acceleration selection Linear




(2)

{3}

¥Motor specifications

-

Output vultage'

Motoy manufacturing number
Motor output

Humber of motor poles

Rated motor rotational speed
Rited current

Rated wvoltage

Rzted frequency

Starting current

Specifications of connected machines

Machine name
Torque properties
Required rorque

Load moment of inertia
(load GD2)

Required acceleration/
deceleration time

Accelaration time
Decoleration time

Variation range

L

Output frequency

H:z

H.m (kgf.m)

kgf.m2

seconds

seconds

Hz - Hz



1.3 Variable Resgistor Settings and Functiems

Variable . Initial | DOk
reslstor Functions . paint Address
setting
name ves/no
M. ADJ Variable resistor for adjustment of 7/10 Na 8p
analog meters for output Erequency

1.4 DIP Switch {Designation: DS) Settings and Funcrions

-
wy

0
Lk I
%
© 1
OFF oy
2

{-*Eﬂll

Leave off.

Soft lock:

—= LOCK (2 |
mnal el W

.— Used when returning te the initial setting.
Refer to section %#.13 for derails.
Turn off after using.

When this is turned om, none of the data can
be modified. Refer to F-29 (7).

External frequency =etting wvoltage switching:
¥ 51de DC O - 5 V) - F max
10 V gide DC ¢ - 10 V/0 — F max

1.5 Circuit Configurarion Diagram

Figure ! shows the circuit configuration diagram for the VWA

BETLles.

2

[The configuration of the VW4 (type 1) and VWA2 (type 2) circuits are

the same, except for the following.]

Symbol:

Part name:

B

Cement resistor

Model R
YWa3.5LB Hot included
VWAL, HLE

WA, 5LB2 Included
TWAS.5LE2

1-46




Alnrm

Figure 1 ©Circuit Configuration Diagram (For mz)

| Conpectors
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Hote 2]
Cround faulk THPH‘ILE'JI'B OvercurTent
detection detecricn detect ion
Conkral
cireuit @i—[
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(3710 v} detection
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madule
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MADT EEPROM
Frequency. iﬂ,_,_,_ r
metar — f
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: fater— Remote operatar
Bevirsal ! Ence
L
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Optional pricted
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@ (0 Power terminals
'3 - . .
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(Fotes) Legend

e {?%:: Electromagnetic contactor (Not included with 1.5 -
2.5LB2.)

o DM: Diode module (converter modulel

o CB: Smoothing capacitor

o {g@?: Malfunction alarm relay

o £ZHR: Surge absorber

o {QBR: Braking transistor (1.9LB2 = 5.50LB2: oo the BRD printed

circult board)
o FAN: Fan (not included in the 1.5LE2}
RNote 1} Only the 16LB2.
Note 2} Transformer for 5.5 — 11HB2.

o E:j: BRD printed circuit hoard

o EZCT Ground fault CT (current transformer)
a R5: Current limiting resistor

o M4 Power module (inverter module}

¢ THRY: Temperazture detection relay

o CT2: Current transformer

o RB: Built-in Braking resistor

o R: Resistor; only 3.5 - 16LB2.

a T: Transformer {only 400 V class)
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1.6 Printed Circuit Board Layout Dizgram

BED base signal

-...-"".’r 3 TI 1] T 1
) ) i ] 1 |
13 ni
POWER lamp. | 1
““‘ H E
nlcfj
(X}
- =
Remate H@ujt &5
operator e
counector | beard .

Yariable
registor for
ad justment _|_ |

DIF switches 7
AC current

¥ ﬂ

Optional printed
cireuit board !

1 Optional printed
| circuit board connector

detectiom = i
Ground fault MML Terminal J
current —1 e
detection
Fin overheat- ,§|§=aaq;:5;gqgggs;§5§§
ing detection . L - T
Power supply
for fan
‘@"@“@ @”@ @II@”@"@“@ @
E‘EI 'I;D R & T U g“"l\ w P .EREBE H @
il AR I 7
\ & J

— Smoothing
tapacitor

\h

— Gate
signals

Control power
supply (AC)

Grounding terminpal

Figure 2 Printed Circnit Board Layout Disgram (Example:
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2, FURCTIONS AND ADDRESSES OF CHECE TERMINALS

The table below shows the functlons and addresses of the check terminals

on the printed circuit board.

Table ?=1 Functioms and Addresses of Check Terminals

Check
terminal
name

Operation contents

Cheerved waveform

Address

{Note 1)
BYS

Mainly the power supply for
digital circuits.
(4.9 to 5.1 V)

volbage

ic

Beferance electric potential
for the above power supply.

Reference electric potential
for the gete circuit of the
U phaase.

DF7

+ Between UL 6.5 to 9.5 ¥
{Beware of high voltages.)

DG

voltaze

Reference electric potential
for the gate circuit of the
Y phase.

DPE (K}

* Between VL 5.5 te 9.5 ¥
{Beware of high voltages.)

DC

voltage

3F

Reference electric potential
for the gate circuit of the
W phase.

DP9 (K}

+ PBetween WL 6.5 toc 9.5 ¥
({Beware of high volrages.}

voltage

Reference electric potential
for the gate circuit of the
X phassa,

DP10 (&)

+ Between XL 6.5 ro 9.3 V
{Beware of high volkages.)

D

;bltage

4H

SH




Checl

terminal Operation contents Observed waveform Addressz
name
{Note 1) [Logical signals of PUM m
U wavelorms:
v Indicgtes the ON/OEF periods Between UL Approsi-
W of main eircuit transiscors. J mately s ¥
X If the following waveforms ; — OV |
b are cbhserved in pairs, it o I
FA will be possible to measure mi“'tig‘i*t“f |
logicel non—lap. perier |
Mein trl_nﬁslr:ur I
U phese and X phase OFF perind i
¥ phase and Y phase UL
W phase and Z phase
Allowed range of non-lapping XL _ !
_'__'E_# logical non—lap
t
200 V class | 3 +1 psec
400 V clags | 3 *1 psec
CH DC overcurrent signal Approxi- 2C
Between CH +— L [— mstely 5 ¥
- , e ov
Mormal yercurrent
(Note 2) [The motor current detection (1
IAC gipgnal (thtﬁed?hase, all Between TAC i L
waves smoothed), approxi- .
mately 2 ¥ {IAC-L) current ' *"\‘r‘ﬂ‘f\m
monitor during inverter L bl |
rated current, and
electronic thermal depend om
thias signal.
Hote i: This is & check land.
Hote 2: Only for WA, (type 2). VWA (type 1) does not have this.
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3. INVESTIGATION PROCEDURES (TROUBLESHOOTING}

Connect the remote operator or copy unit, then execute troubleshooting

according to the procedures below.

3.1 Malfunction Messages and Diagnosis

When the inverter malfunctions, it will operate in the manner shown

in Table 3-1. Find rhe cause, correct it, then restart the unit.

Mote 1:

Hote 2:

If changes in settings are necessary, be sure to obtain

"authorization from the customer.

When inspecting and repairing inverter errcors and

malfunctions, be sure to refer to Chapter 4 and afrer.



Reaetting method:

Table 3=1 Malfunction Messages and Diagnosis

A — Operate Lthe bresker asndfor electromagnetic conbtactor.

B == Shart-eireuic cermitalas BS and L on the printed ¢irculr board.

Bhe promenon
{Rore 1) Magm| Cause ot Fawat-
HCE Hp Error - Ling Contents of the inxpection Actions
opera~| opata=~]diaplay relay| welfunction | iy
tion |tion |{(7ERRDE
(55
v - - = LError bociween A + Are there any short=- + Fix tha short-circuit.
tha powar pivcuite in the power
{aupply MCP aupply? « Locrease the capscity of
jamd Inverker the MCE.
i
joutput + Im the MCB capacity !
!tur-inals. correct? - Fix the przound Faulk.
|
\ - s there are geound fauic |
i in the iU¥ECLET OT POWCT !
tupply unic?
- e there any damspge to tle | . Replace and repair.
{ converter module?
!, Is the wagnat awitch in + RBeplaca and tTepair.
f . the ipwerter norTmal?
1 L]
1
t ' Ie the rush curpant - Replace and repair.
; I limiting cesistor im Che
j eemverber normal?
¥ 0C Accel) = A !.. Damage to the module on + Replace and Tepair.
b fecel i the invertter side.
0T Driwe i |+ Fir the groumd Faulk.
{OHD Flt - Motoy or connection line |
grourad faulk. !
¥ - -  |Powaer failure A - Hax thage beep a powver |- Reser the power supply.
failurel! }
- Are there any bad contacts |- Replace WCh, Mg,
becween the HCB and HgT
Under.¥ ¥ |Volesge error A . Hae & directly Rupplied . Coangider inepeasing Ll
{deEicianc motor or large capacity power aupply capacity.
volbagel motor starbed off of the
agmé powct swpply EysCem?
« Are there xny bad contacts | Replace MCB, Mi.
between the MCE and Hg?
Tnab.F-F| o [Pouer supply A - hre there any bad contacts |. Replace MCR, Mg.

ErEGr
{Momentary
power Eailure]

betwern the HCE and Mgl

« AfEter Ehe e 5u1_:|'|_:|'|:'I way
turned qff, wek Che power
dupply Eurned on again
when Che inverter display
indicated "POMER AppI”

Turm oo the power aupply
after the invertar
display hes bean cleared.

When load ie light, the
displey rime for "POWER
OFF" will become loager.

Haobe 13

Tf the opticonzl rowotes operator or ¢opy wnit is conneccted, then the contenks of the error will be

diaplayed.




Phenomsnon

lewel appropriatel

{Hote 1} alarm! Causa of Heaet—
MCA Hg Error . tinpg Contents of the imespectian Arrions
, relay| malfunctian
apers~ (opara=-|display met hod
tion [tion |[{7EREDRE
&40
ver ¥. ¥ M emcothing B . Ia the raceived woltage - lower the waltage that is
eirenif greabtar Ehaa 253 ¥ (200 ¥ et ived.
ewervaltage clase) or 30& ¥ (400 ¥
claaa}? . Do nat twurn on or off che
phase advance capacitor.
Hat there beenm amy turping
cen or off of the phase « Tuem o0 che AC peactar on
advance capacitor? the input eids.
| ! . Haa theare basn any tTapid . Langthen the deceleration
decelarabion operatipnt? time.
. Set the time to mateh the
602 of tha load.
; . RBeeonzider the weape
E percentage of Tegenerative
I brakiog.
f|
' cT ¥ |CT error B « 1z thers an error ia the + Replace the CT.
CT?

USF ¥ |USP errar B Has the power supply been - Salect USF after the
turted an After U5F wuae power supply is turned
selected? on-

- Haa An operatioa ineteuc— . Beronaider the capacity
tion input during & power of the power aupply.
gupply error?

G, Aeeel ¥ |wercurceat B Has there been any rvapid + leppthen the meeelergtion

during mokor acceleracion? Cime.
Accalevation.

- A¥e there any ghori= . Flx any shoerb=circuwits or
cilrcuits or ground faults ground faultbe.
in the output?

. Lower Ehe scarcing or

« Is Ehe starting owr jopging jogging freguepcy.
frequency hight

| » Lower the torgue hoost.

v Iy ohet bocgue hoogt hight

- Releage the mobor bound.

+ I8 the motor bound?

OC.Pecel | ¥ |Overcurrent B . Has there been any Tapld Ii Lengthen the decelersbion

during maLbor decelarabion I rime.
deceleration. I
. Are there any chort=- - Set the rime to match the
l circuits or grownd faulcrs of the load.
! in the output?
! + Fiz any short-circuits ar
I. proumd faonles.
OC.Drive| ¥ [Overcurrapt B + Has thers been a3 gudden . Replace and repairt-
during change in che load?
conabant apeed Fix any cthort—circwuite or
operation of + Are there any short- ground Esulta.
the motor. circuills or ground taulte
in the output?
Over.L ¥ Invarter B + Is the load too large? . Lower the load.
overload
[overload . Is the alectronic thermal |. Incremsea the applicable
apeTation} motar Tange.




Fhenmmeann
. Hotem 1 Beget=
MCR Hp érmr } Alarm| Cause uf_ ting Lontenis of the inmspect ion Artione
apera—|opera=|dinpley telay)| malfunctios we E vod
tion |tien |(RERROR
E22)
Dt C ¥ |overcurvent B - Are the current dotector v Check Che current detectot
desk gecion and printed circuit bosrd ard printed tiveuit hoard
Inowndiacely circuit normal? detection cirowil.
after the
power gupply
ia turned ona
CH.Fin ¥ |Large tempera- B . Is the ¢adling Frn warking? |- Heplace the conling Ean.
turs lnereast.
. Are the Encaksjfouciec . Dneaver the iatakefoutlet
« Pomer opecinga of the iaverter opEninge.
tlement cooling eysbtem opent
cooling Ean - Lowsr the ambient
+ 1y the anbient temperature temperature.
+ BegEnerabive [ Eoa hight
brake die— + Beduee the BRDEEC setting.
chatpe + Ta tto setting of the wsed
mesilater bLime pezrceubage of . Beplace the electro—
regenerative braking magnetic contactor an Ghe
+ Bush turrént appropriataef inverter.
Limit ing
mitbar . I the electromagrelic
contactor in the inverter '
normall
cPU v (8P error) , b + In there 8 large aource of . Hove the sourss of statir
gtatic noise nearby? noLEe.
. Laverter error « Repair
HG . Op v |Optional B + Y¥as the option printed + Brmount
pranted siptuit Boaed beea smounted
tireuit bhaard coceeek Lyl - Beplace the option
: moUnEing printed cireuit boacd.
: lerror {when « Arx therg any bed contacts?
[ an option im
ua&d}-
Op-ERE ¥ lOption srrer B . Malfunction or deFect in - Investigate the error in
i the eption printed circoik tha option priotbed
; board. eircullt board.
EHGJ'DG ¥ |legging error B v An attempt was mwade Eo « B0 malfunceion aecura.
i mwitch the commcrcial power
supply during jegging-
U¥ WAIT | H.h. |Fower aupply A + Wheo the Tertarting + Reget the power supply-
woltage errar function is selected, tha
{insufficiant power supply woltage was
voltiage! de¢redsed b0 Ehe inguf-
Eiciesnt woltage lavel.
QL BRD | The regeneca— b . Whep the repenerative brake |. Lengthea the decelecation
tive braking usesd the resimtor built Cime,
- cime has intg the inverCer.
excaeded Che . Lengthen the ospeeation
sebting «f dyry eyela.
BRDIED.

+ Use the external eprlonal
regiastor, amd reise the
getting of BRDIED.

+ When the exterpwl regensra-|. Use the separate BRD-E
tive beake realgtor ia regenerabiva brake unikt.
Alrepdy added.

K




Fhenome nen

4]

BRETA™
Lion

He
OpELa™
tian

{Hote 1)
Eypnr
digplay
{TERRDR
EZ7R )

Alamm
ralay

Cause of |
malfunetian |

Rewok=-
ting
m b hoad

Gonteots of the inapection

Ackiona

EEFROH

:data Brror

Software
gkorags & la=
ment {EEFROH)

. Befer to gecbion 6.3 (23},

llew many Cimes 3 day is
data written?

{Inverter wnit CperscCion
Manuall)

. Baplace and repair
cooponenk.
Thers isF & limit to che
number of times data can
bt writlten to softwara
atarage slements {about
10,000 rimes). [Aboub
t¢n ymsTe when writteo -ta
geveral times a day.]

RESTART | N k. |This iz wot - | This i3 oot an error.
'.r"j 40 &TIDE. |
- This counts |
Humbex dawn from : l
TP5-E-T time. ; |
. |
B-ERROE | H.A. [RAM ercor . i« BfH mismatch error in the
SYSTEH : i BAM in the digitel opera= |
: | rien panel. ;
RCH wrror : v Sum check errer of che BOM
i in tha digital cpervabios
! pan=l,
Micrpoompuler + Abnormal microcempuler
erroT aperation.
R-ERROE |w,. A, |Communications . Communications erroc |
COHM{ > } VETEDE between the digital
i operation penel and
=1 — : inverter unikt. i
Parity Framing !
averrun, - Refer to section 9.3823a). |
BEC mrror, [Inverter unit Opecation
pracocel eccar HMaoual]
==} -
Tima out
R-ERRCE | H.h. [During - A copy opecation waz
INY RN inwerkter executed during inverter
operaLicn oparakion.
B~ERROE v Inverter trip - A cOpy OperacCiom wai
INYV TR1E exeacuted in the invertey
fTip atulc.
RE=ERBOR | N, Ah. |Hodel code . Migmatih in model codes
THY TYPE mimsmateh duzing the <opying
operation.
R~ERROR | K.A. [EEPR(M swe + An EEFR(H sum check error
DATA ROH check erenr way generatod when the
inverter contepbs wepe
trangmitted by the copy
uRit.
R~ERROR | M.A. - « Read lock aet during copy
RD LOCK reading.
R-ERROR | K.A. - .. After copying, mismatch in
COPFY ZOH dat ¢ compariscn in tha

ioverter unit.

1

« Beplace the digital

operation panel.

- Preas a digital operation
panel key.,
Choy eyl

« When & key iv depressed,
the woit will veftum Lo
the state immocdiately
before the crror was
generabed,
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3.2

Life of Software Storage Elements

It is possible that the software storage elements on the printed

circuit board have rasched the end of their life in the following

cages, 80 that rhe printed c¢ircuit board should be replaced.

When "ERROR EEPROM" is displayed after rthe power supply is turned om

and operation is not possible.

0 Operation is not possible even when forced resetting or

reinitializacion is executed.

Eequest:

Etarting and stopping chould be executed with instructions
to the control terminals, rather than by turning on and off
the power supply. Boftware stourage slements are elements
which store data input from the digital operatien paael
when the inverter power supply is turned off.

Thare is & limit to the number of times thess elemenis can
be written to, and that limit is their life. In order to
change and store data & number of times a day, the power
sapply must be turned on and off. This should lead to an
element life of about 1D vears.

If data is modified and the power supply is turned omfoff
every time, then the element life will be rhat much
shorter. 1If there are many data modifications during trial
rung, turn off the power supply after the final datca is
cbrained, then store that data.



3.3 Troubleshooting

(1)

—

Turn off the power
Eupply.

!

Attach the digikal
cperation panal
{remote operatorl.

The motor will not rotate.

( In the Terminal wode. )

The wmotor will oof robate.

In voltage

ithin the apecificationy

baing input to poweyr f’_,..-

Sy

HO

The Tetminal mod= iy Che
acandard shipment conditien.

Inspect for malfunctione in the
wiring breaker, electromegnetic
cantactor, or power supply
equipmant.

Pupply terminals B,

- a:-dﬂ/TE,/’
T

@isplay?

¥es

Take scbion.

TGS

o you korcse why?

I
Tostall the digital opecation
ramel {remote operator].

Fote 1

!

Tuzrn opn Che powesr
aupply.

A

AN

When there ia

e digits] spera=
tion panel

{remnte gpperator).

When there ism't
a digital opera-
tian panel
(remste sperator).

Tpk= gn action accobding ko the
Erip displey contentas.




che digital
cparekivn panel
in the monito
Toucedd o

moaitor mode display
ghowa F3000.0,
FO00.0 Hel

TES

= Swiklch Eo the wonibtar mode.

¥ the STOF
ey depressed?

frop the operarion cormand from the
termioal, theno reinput an oparation .

Has an FR
or RS insteuction
bean aenk

YES

Haa an
@:‘:tiun instrvction
b

an eent?

Operation From a volume. ‘FD

Heote 1:

The digital operation
penel ghauld ba
connectedfdisconnected
with Ehe powsr supply
turned ¢EF unleas Cha
Lrip ia on.

s

1s there 10 ¥ic ("~
Qtueen the H aml :I‘..-H‘:-'J—I'-

tarminalal

fragquancy command
heen gentd

voltage available
4t ivverler Eerminalm

voltage available
{at motor terminala
g, Voand W

voltage betwecn
vhases U, ¥V and W balanced?

{¥oltage betwaen phases
munt ba within 2

peroEnt -l

Ie the Load
orque too lacge?

Hotor malfunction

-4

inatruction.

Releage the FRS or R% Lustrwekbion.

lnput an operation inetruction.

Iowverter malfurction

Input m Erequency instTuciion.

Inwerter mal Eunetlon

Check the wiring between the inverter
and motaor.

Invatter malfunction

. Turn off the power supply and
increass inverter Y/E.

2 Darypeaze load torque.
{Releans 1oad.}

. Increape inverter and mobor
capacity.

the
Ehe
the




(2) The motor will not increase speed.

Comnect the remote operator and select a moniter mode.

(Press

the FUKCTION key, then press the MONITOR key.)

Does the display [ NO | Does the display show YES | The multiple speed
show FEULLD and o LSDNTLIZ .. EO -—w instruction is
F(RXaxX1.L1 IMTIET wes T input. Release CF1,
CF2, aznd JG-L.
YES HO
L
Ig JGIXNLIY 4.y YES | The jogging ingtruc-—
displayed? * tion is input.
Belease JG~L.
MO
Inverter malfunction.
]
Dogs the display | N0 o
frequency ¥
instruction Iz the F-SET=-M monitor NG Selece F=S5ET-M
FEEms.e mode selection correct? "l correctly.
change?
YES
YES i
Is the setting for NG Remote operator
between 0 and L in the [ ~™ malfunction
terminal mode.
YES
L
Inverter mszlfunceion
1
Does the display | HO
frequency J
instruction Is the function mode YES | Set H-LIM-F
F8TXLG ... rige H-LIM-F =zmaller than ™ correctly.
to the frequency the frequency set?
get?
RO
YES ¥
Is the function mode YES | Set F-EWD correctly.

F-END smzller rthan rhe
frequency set?

NG

Inverkter malfupction
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Is the load
torque too
large? {Check
thke output
current in the
output current
display of the
monitor mode.)

TES | o

HO

Increase the inverter {(motor) capacity.

o Increase the overload limit lewel.
(Refer to F-32.)

o It is somecimes possible to decrease the output
current by changing the rorque boost wvalue 1in
the low speed range.

0 Ask the customer to decrease the load.

Ie the accelera-

tion time too
shott relative

to the moment of

inertia
(load GD2)?

Increase the accalerarion time.

o Increase the invercter {motor) capacity.

4]
'1!

Inverter
mal funetion

(3)

Is Vff of the function mode =eL

correctly?

The mobor rotation is high.

KO

YES

Is +Fmax of the
set correctly?

function mede

HO

| (Refer to F-00.)

Set it correctly.

h

3

YES

Iz the number of motor poles

correct?

HO

Set it correctly.

4

YES

Ate the motor capacity
({r21] kW) and number of poles
([I3] P) set correctly?

| Ask the motar to reselect the motor.

Ser them correctly.

L

YES

Iaoverter malfunction

(Befer to F-00.)
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(4} Moror totrque is insufficient ar low speeds (1 to 5 Hz).

Is the high starting torque NG _{Select 5LVI.

8LVl selected?
YES
L

Are the motor capacity (kW) and | MO Set correctly according to the

aumber of poles (P) set "l mator.

correctly?
YES
3

Is the motor a Hitachi general NG Ask the manufacturer of the motor

purpose motor? "l|the motor constant. BSelect SLVZ

- as the inverter, and input it

YES properly. (Note 1)

Is the current which flows KO Decrease the locad terque.

through the motor 3 percent or *| Increase the inverter and motor

greatert capacity.
YES
|

Is the inverrer capacity NO  [Select the inwverrer capacity

relative to the motor capacity? “jaccording te the motor capacity.
YES (Note 2)
3

Inverter malfunction

Hote 1: - Motor constant A — Motor primary resistar

B — Maror secondary resistor
{ — Motor excitation current

MNota 2Z:

When the motor capacity is smaller than the inverter capacity,

the high stgrting torque properties may not operata correctly.
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(3

Inverter operation is not possible.

Phenomenen

Contents to check

Accion

Inverter
operation is
not possible.

Hae the STOP key cf the
digital operarion panel baen
deépressed in the Terminal

mrde?

Stop the operakion
instruetion from the
Terminal, then reinput the
operation instruction {or
specify validfinvalid with
SWITCH 2,)

Is the DB instruction of the
option printed circuit board
{AQP-PCR} input?

Iz the FR% inscrucrion
input?

Is the fraquency setting at
zero?

Turn off the DB instruction,
then input the operation
instruction.

Turn off the FRS

instruction, then input the
operation instruction.

]

S5et the frequency setting
to the desired frequency.

Is the digital operation
panel display set to the
function mode?

Presz the MORITOR key Lo
set the monitor mode.

Is tripping on?

Reset

When the frequency instruc-—
tion method {(F-SET-M} is set
to Terminal, 1 there a
spead instruction input to
between 0 and L, or OI amd
L?

Regxamine the speed
insrrucrtion dircuit,

I there input to the
multiple spead input
terminals (CFl, CF2), or are
Speed 1 through Speed 2 set
to 0 Hz?

Is the RS instruction input?

Bet Speed 1 through Speed 3
to the desired frequency,
or stop the instruction to
CF1/CF2.,

Turn off the RS instruction.

Iz the internal instyuction
{(Remote) mode selected and
an instruction input from
the outside, or is the
external (Terminal) wode
selected gnd an instructiom
input from the digitsl
operation panel?

Check the coperation mode.
(Input the operation
instruction according to
the mode which is set.)

3-1z




Phienomenon

Contents Lo check

0 Are the FWD RUN and
REV BUKN keys depressed
gimultaneously in the
internal instruction
(Remote) mode?

Action

Be sure thar either forward
or reverse are seb, not
both.

In the external instruc-
tion (Terminal) mode, is
there simultaneous input
to the FW terminal and R¥
terminal?

Is the frequency setting
smaller than the minimum
frequency?

Ser the frequency sa that
it is squal to or higher
than the minimum frequency.

. Ts an operation instrucrion
being input to the instruc-—
ition mode (forward or
reverse) which is not being
s ed?

Check the operation meode.
(Refer to F-28 {(5).)

Jogging opera-—
tion is not
possible.

When extended
mlitiple speed
is salected,
multiple speed
operation will
be used rather
than the jog-
ging operation.
The maximum
setcing is

o Is the frequency set?

speed terminals CFl and
CF2%

- —a

o Set the frequency to O.

o Ls there input to waltiple !a Turn on CFl and CF2.

Ig the relation between the
jogging frequency setting

(Fj) and minimum frequency
setting (Fuin): Fj < Fain?

9.9 Hz.

There is 0 Is the motor current
fluctuation in fluccuating?

the motor

rotation, so

that the o Ig the motor no lead
Totational current fluctuating and
speed does- increasing?

not inerease.

Are rhe motor capacity

t72] (kW) and number of
poles (221 (P) set
correctly?

5t so that Fj is greater
than or equal to Fmin.

o BEemove the cause of
Fluctuztion In the motor
Lorgue.

¢ Decrease the Lnverter
carrier ireqguency.
(Refer to F-41.}

o Set correctly according
to the motor used.
{Refer co F-0Q.)
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(6) Investigating causes through the trip display.

(a) The overcurrent trip (DGC.Accel} 1s activated.

Are the cutput teyminals (U, V,

YES | Fix the short=circult.

W} short ecircuited?

Ju i
1

Is there a ground fault?

RO

Iz it pogeible ro disconnect

the output terminals (U, ¥, W)

and run the inverter
independent ly?

¥ES

¥

Is the output voltage of the

YES |t Fix the ground fault,
HO o Inverter milfunetion
¥0 | Inverter malfunction

inverter balanced?

YES

¥

Is ¥/f normal? Are the start-

YES Decresse the starting fraguency

ing frequency and torque boost
raised? (Note 1)

. &

L J

Wag an attempt made to start

torque boost.

YES | Operate the unit when the mofor is

the uvnit while the wmotor was
running free?

HO

L

Is independent motor *:.':«11f:l:ei,l:in::t;_—|

stopped.

YE35 The load or moment of inertia

pessiblel

L4

r

Inverter malfunction

(GDy) is too large.
1} Lengthen the acceleration time,

2) Bet F.stop.T to a lomger
setting.

3} Ask the customer to decrease
the load or increase the
inverter and motor capacity.

Note l: When SLVI or SLV2 is selected (refer to F-00), torque boost
adjustwent is pot necessary.

314



(b) The overcurrent trip (0C.Decel) is activated.

Are the cutput terminals (U, ¥,
W} short circuiced?

YES

HO
¥

Iz there a ground fault?

O

Is it possible to discommect
the output terminals (U, ¥, W}
and run the inverter
independentiy?

o Fiz the short-eircuit.

Fix the ground fault.

YES

L

Iz the deceleration time too
short relacive to the size of
the torquel

TES

Invertetr malfuncrion

H2

Does the load suddenly change
causing an overcurrent?

¥

YES

o Set the deceleration setting

time to a longer setting.

o Ask the customer to increase the

capacity of the iaverter.

HO

) )

Inverter malfunction

3-15

o Either increase or decrease the

motor stabilization constant CD.
{Hefer to F-00 5LVZ,)

o Ask rthe customer to either
sofren the impact of the load,
or increase Fhe mobor and
inverter capacity.




(c} The overcurrent trip (OC.Drive) is activated.

Are the cutput terminals (U, ¥,
W) short circuited?

YES

,fFix Ehe sheort-circult.

HO
¥

I thers a ground faulre?

RO

3

is it possible to disconnect
the output terminals (U, V, W)
and run the inverter
independently?

Fix rhe ground fault.

Inverter malfunction

YES

Doece the load suddenly change
cavsing an overcurrent?

o Change the overload limiting

| YES

Invarter malfuncrion

3-16

comstant. (Refer to F-32.)
Current level: 125% - 110% or
Constant: 01.0 =+ 00.5

0 Ask the customer to either
soften the impact of the load,
ot increase the motor and
inverter capacity.




{d} The instantaneous power failure rrip (Inst.P-F) is

activated.

Has the power supply been
turned on again when POWER OFF
is displayed?

e ]

O

Are there any motors or
compressors which require large
starting currents connected to
the same power supply system?

Either reset the unit or turn on

the power supply again after the
POWER OFF display has been cleared.

RO

¥

Iz there chattering of the Mg
on the power supply side of
main terminal circuits R, S
and TT

YES

Reexamine the power supply system.

YES

.| Replace the Mg.

HO

3

Has there been an instantaneous
power failure?

HO

: ]

Tnverter malfunction

Reset and restart operation.

¥

52t the instantaneous restarting
Fupction with SWITCH 1 of the

function mode. (Refer to F-28.)
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{e)

The fin overhsating trip

Iz the cooling fan of the
inverter rotating normally?

(OH.Fin) is activarted.

O

- ——— ]

YES

¥

12 the inverter air flow
blaocked?

YES

o Replace the fan if the air flow
is decreasing or the fan has

stopped (reached the end of its
life).

o Dtherwise (broken lines, ete.),
correct the cguse of the problem.

¥

N0

3

Is the temperature in the unit
(inverter ambient temperature)
balow the specified level?
(Specified lewvel 40°C.)

HOQ

Remowe any obstacles.

YES

3

Is the regenerative braking
usage percentage of the
inverter function mode set
correctly?

NO

Check the intake and exhanst of
the unit, and improve cceling
within the unit.

YES
¥

Is the unit set so that reset
is input during acceleration/
deceleration operation
patterns?

YES

Set it correctly.
1-5‘ - 3-5 kVh: s
5.5 - 1b kVA: 1.5%

Are there any missing phases in
power recepticn (R, S, T).

YES

If the OH.Fin is tripped in this
operation pattern, then the -
capacity of the BRD built into the
inverter is insufficient.

Use an external resistor, or use a
braking cption, such as BRD-E, etc.

Bote:

I1f an external resistor or BRD-E
is used, follow the diagram on the
following page.

KO

¥

Inverter wmalfunction

3~18

Repair the lecation with the
missing phass.




D

Wiring external resistors (REl, RB2, RB3}) for

tregenerative braking

The F snd PB terminals have internal resistors for
regenerative braking, however, their specifications are
for high frequency load operations, ete. If it becomes
necessary to install an external braking resistor,
remove the ioternal resistor, then connect the external
resistor.

The terminzls of the intarnal yesisror which was removed
ghould not be left as they are. Be sure to insulate the
terminals, or fix them to the N terminal as shown in the
diggram below.

F and BB terminals of
| % | P {RB| N | the internsl resistor.

inverter] -

(Wikhinm Che

L

—_—— hnn o
Internal resistor

External resistors

BE1 {50 ohma or greater) 1.5 = 5.5LB2

RELl - RB3 (17 chms or greater)

200 ohms or greater

g - 1bLB2

5.5HBZ

BB? % 2 in series (75 ohms or greater)

g - 11HBZ

The terminals of the internal resistors,P and RB,
which were removed should be connected toe the N

terminzl.

3-1%




& Wiring the optional regemerative braking unit (BRD-E,

BRD-3) (200 V class inverters)

If rhe optipnal regenerstive braking unit is used
becauss the braking time duty iz large or for some other

raason, wire as described below,

‘P and RB rerminals of
the internal registor

w F RE N Internal resistor
1 — ]
1 |

-

{Mithim the inverter)

P N ALL
E BRD-E(S)
RE Rl R2415

L]

nai

p RB

To the protective
circuit

i
T

E External registors
BBl - BREBE3

o

The terminals of the internal resistors, P and RE, which
were removed should be connected to the RE terminal.

Hote 1: Ewven if the inverter ic stopped BRD and RE
cannot be protected., Be sure to cut off the

main power supply on the primary side of the
inverter.

Hote 2: The wiring distance between the inverter and

BRD-E (S5) and the external resistor should be 5
meters or less.
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(£} Overload {OQver.l) is activated.

Iz the electronie thermal level
{E-therm) of the function mode
set correctly?

D

YES
1

Is the load too heavy?

HO

Inverter malfunction

Ser it to an appropriate level.

YES

A5k the customer to eicher
decrease the load or increase the
inverter apd motor capacity.

(g) The overvoltage {0Over ¥} trip is activated.

It the deceleraricon time too
ghort ¥elative to the size of
the load?

YES

RO

Is there input from a phase
advance ¢apacitor nearby?

0 Sat the deceleration time
setting to a longer setting.

o Ask the customer to ilnstall a
regenerative braking unit, or
increase the inverter capacity.

YES

[ )

I

Inverter malfunction
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_[Change rhe wiring system sc that

it iz npot the same as the phase
advance capacitor.




(hJ

Is the input (R, S, T) voltage
lower than the standard
specification value?

YES

The under voltage trip (Under ¥) ig acrivared.:

®O

1

There are motors, COmMpPressors
or similar equipment which
requira large starting currents

commected to the same power
supply system.

Reexamine the power supply system.

I )

Set the "SWITCH 1" switch

HO

Has the commercial power supply
valtage ever decreased
significantly?

| seleetion of the Function wmode
to that with the restarting
function. (Refer to F-28.)

L)

B
¥

Have there ever been any
instantaneous power failures?

YES

Reset and restart cperaticn.

KO

¥

Does input (R, 8, T) cause
chattering in the magonet switeh
on the power supply side?

YES

Reset and restart operation.

NO

¥

After the power supply has been

turned off, is it turned om
again within 30 seconds?

YES

Replace the magnet switch.

HD

h |

Inverter malfunction
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Wait 30 seconds or more before
rebooting.

When the power supply is off, this
is the time it takes for the
inverter to be reset. This time
will vary depending on the model
load current, and it is batween 3
to M seconds. The larger the
capacity of the inverter, the
longer this time will be,




(7}

Investigating problems cauged by digital operation panels

{remote operators or copy units).

{a)

Even 1f 160 V or more 1s impressed on the main eircuit
power supply (R,
(200

Ewen 1f 320 V or

8, T}, the digital operation panel does
not light. Vv class)
more is impressed on the control power

supply {Ro, To), the digital operation panel does not

light. {400 V class)
are there any bad contacts or TES Make sure that the connector (J13)
broken lines in the power —~=—™ is inserted securely, or repair
supply connector {J13) of the any broken lines.
printed circuit board?
RO
Are there any bad connections YES Malke sure that che connecror (J1)

in the digital operation panel
connector (J1) or is there any
damage {0 the digital operation
panel?

is inserted securely.
Replace the digital operation

panel.

O

Inverter malfuncrtion

{b} The display stopped at [ADJUST 000.55)] during reactivation,

and the unit does not start even after the restarting wait

time has elapsed.

Iz the zated power supply being| NG Connect the rated power supply to
supplied to the econtrol circuit " the eontrol ¢irewit power supply
power supply? {Ro, Tol.
{160 V or greater: 200 V class)
(320 V or greater: 400 ¥ class)
YES

r

Is the forced dynamic brake YES Release the forced dynamic brake

signal {terminals DB=L of the

option printed circuit board
A-OP=PCB closed) being input?

"| signal (DB-L open).

YES

¥

Inverter malfunctiom
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I

{c} The cursor in the momitor wode [F5] of the digital

eperation panel does uwot move. Or, the display remains at
[FS000.0 Hz] and is not set.

Iz operation set to extermal
frequency inatructions?

YES

RO

¥

Hotwal (Make any sebtings with the
external frequency instructions.)

Is Terminal selacted for
F-S5ET- of the monitor mode?

YES

RO

Is the free run stop signal
{terminals FRS-L on the printed
circuit board closed) being
input?

KD

L )

S5et F-5ET-M to Remote, then make
any settings with the operation
panel.

YES

Is the forced dynamic brake
signal {(termingls DB-L of the

option printed eircuit board
A~0P-PCB closed) being input?

¥ES

Release the free rum stop signal
(FRS-L cpen).

RO

¥

Inverter malfunction

324

_|Release the forced dynamic brake
"] signal (OB-L open).




{d) The setting value of the

operation panel does not

Is fupncrtion mode [F-05 H-LIM-F]
or {F-06 L-LIM-F] set
correctly?

wonicor mode "FS” of the digital

increase or decreasa.

NO

Set H-LIM-F or L-LIM-¥ correctly.

m.

Is an attempt being made to set
the frequency with Terminal or

F5 even though the multiple
spead operation mignal

{terminals CTl-L or CF2-L of
the printed circuit board

closed) is being inpur?

YES

Release the multiple speed
operation signal (CFl-L znd CF2-L
open).

RO

¥

Is the jogging mode signal
{(terminals JG~L of the printed
circuit board closed} being
inpur?

YES

Release the jogging mode signal
(JG-L apen).

HO

Inverter wmalfunceion
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{B) Other

{(a} Missing phases on the input side

This inverter does not have a missing phase protection
function on the input side, however, it will go into the

following states when phases are missing.

a) 1.5LB2 - 2.5LB2 units

o If there 15 almest no load then operation will be
normal; however, the ripple current of the main
capacitor will increase and the life of the wain

capacitor {CB) will be reduced significantly.

0 If there is a load, then overcurrent protection will
be activated. In gome cases, the resigtor RS will
ovetrhear and the alerm OH.Fing will be accivated. In

rare cases the converter module {DM)} may be damaged.

b} 3,5LBZ - 16LBZ2, 5,5HBZ - 1LlHBZ units

Misging phase Model Fhenomenon

§ phase or T phage | 3.5 - 5.5LB2 | Because relay B4 will not go
5.5 - 11HB2 |on, tesistor RS will overheat,
alarm OH-Fin will ke activated,

| & phase or § phase | & — 158LB2 and wiras may be broken.
R phase 3.5 - 5.5LB2 {Same as a).
5.5 - l1HBZ
T phase 8 - 16LB2

c) The control power supply circuit on the printed circuit
board may be damaged. (The circuit made up of Ro and
To input.)
Inverter operation will be normal, but the alarm hold

circuit will not operats.
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(b)

S Bl f

In the following cases the converter module may be

destroyed, =3¢ plesase take care.

o When the unbalance factor of the power supply voltage 1is

3 percent or greater.

o When the power supply capacity is ten or more times

greater than the inverter capacity, and it is 500 kVA or

greater.

o When sudden power supply voltage fluctuations occur.

Examples: When multiple inverters are installed along a

shott bus.

When there is turning on and off of a phase advance
capacitor. In the above cases we recommend installation of
a reactor which 1s about 3 percent of the power supply

voltage {voltage drep during rtated currents}) in the power

supply side.

3-27



4.

HMEASUREMENT AND ADJUSTMERT OF COWTECL PROPERTIES

The following will be indicated, so please be sure to comply to the

instructions.

During measurement, when the motor must not be connected:

Ho M.

During measurement, when the main circuit power supply should not be

supplied {main circuite R, § and T are cennected):

No R, §, T.

Connect the remote operator or copy unit, then follow the procedures below

to take measuremenks and make adjustments.

4.1 Control Power Supply Yoltage

Item

Allowed

voltage range
(v)

Measurement

locacion

+

AVRl {for +12 V)

11.76 - 12.24

ﬂ?Rlﬁ @ | p1n

—

L rerminal

{¥F)

AVRS (for +10 V)
output vwoltapge
{H terminal)

19.6 - 10.4

output wvoltage (PV12) {4E)

AVRZ (for -12 V) -11.76 ~ 12.24 | aVR2 (2) pin | L terminal

cutput voltage (NV12) {4E)

AVRA (for +5 V) 4.9 - 5.1 AVRY (2 pin | L rerminal

output voltage (PV3) (3D}

AVRG (for +12 V) 11,76 - 12.24 | aVR4 (2) pin | Transformer (1§ pin
output voltage (AP12) (5F)

H terminal

L terminal

* H terminal in the table:

Printed circuit board terminals.

The parentheses indicate the address on the printed cireuit board.




4.2 Overvoltage Detection Properties ([Ne M] [Re R, §, T]

Digconnect connector J13, then conpect high woltape AVR between
P(M)-K of printed circuit board J13. Impress DC voltage, then detect

the various items.

Detected voltage
(Between P(M)-N on the
Ltem printed circuit board} Criteria

200 ¥V clasgs | 400 ¥ class

BRD ON | 350 — 378 ¥ | 350 - 378 V |Between HCO4 {6C) (2) pin and L
l'r-LIII - IIHII

OFF | 343 - 371 ¥ | 343 - 271 V¥ |Between HCO4 (6C) (¥} pin and L
"H" - IILH‘

OV=TRIF A85 - 405 ¥V | 385 - 405 ¥V | o Gate cut off;
Logie printed circuit board check
Pil‘l H‘Ull is IILII - 'I'IHII

o Alamm ocutput;
ALQ-AL? poes from ON -+ OFF

o Overvolrage trip display;
"7ERROR Over.V"
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4.3 Overcurrent (Gverload} Detection Properties [No M] [Ro R, S, T]

Supply only the control circuit power supply {(Ro, Te), remove the

printed circuit bosrd comnectotrs, then impress the rated voltage from

the AVH.

Item Impressed voltage Criteria Remarks
Overload Function mode a The output Standard
limiting LM.CONS 125% 1.0 frequency begins | LM.CONS
level to decrsase. 1252 1.0

1) 50% level
LM.CONS 50% 1.0

J51(8a) (@ « {1} pin,

11&' - 24D Vidc
impressed

2) 1504 level

IM,CONS 150% 1.0

J51(88) @ + @ pin,

315 - 5‘1-1 "Jlil:
imprassed

Overload J5L(8A) @ + @ pin, o Over.L tripped Function mode
trip 5.0 Vde impressed after abour 10 Set to LM.CONS
to 15 zeconds. 125% 31.0
E-therm 100%
LAD STOR J51(88) @ + (D pim, o During accelera— ! Same as above.
3.1 - 5.8 Vdc tion the output !
frequency of the ’
monitor mode |
SLOpS.
0C trip 451 @ « (1) pin i @ Overcurrent trip | Same as above.
{8 A} display
TERROR OC Drive
Im—
Model pressed ¢ Gate cut off
volrage Between ZD1 A
L...L +- H
1.5 - 5.5LB2| 6.1 - 6.9 (3c)
5.5HB2 Vde
o Alarm relay
8 - 16LE2Z 7.2 - 8.8 putput
8 - 11HB2 Ydc ALD ALZ, ., . OH
=+ JFF
Ground J57(94) Q) +« (1)} pin, Same 25 above.
fault trip| 2.7 - 3.3 Vdc (The display,

however, is:
TERROR GRD Flt)
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4.4 Non-lap and Gate Voltage Properties [No M] [No R, 5, Tj

The inverter is cperated at its maximum output frequency, and

(1) TNoo-lap time {dead time)
the top and bottom logic output
synchroscope.
CHL: Top armm
Phase Measurement point
i) M550 (7} pin {ZD) + L terminal
v | M550 (3} pin (2D} + L terminal
W | M850 (3) pin (2D) « L terminal
CH2: Bottom arm
Phaga ¥easurement point
X M550 (@) pin (20) « L terminal
Y M550 @ pin (D) « L terminal
z |Ms50 @@ pin (28) « L terminal

Ttem

Criteria

Fon—-lap time
(tl, t2)

2 = 4 usec

4-4

waveforms are measured with a

U phage

Tﬂp
arm ¥ phase

W phase

X phase

Bottom ¥y phase
AT
Z phasge

1l

[y

v

oy

o



-VG

OV

(2) Gate voltage properties
The inverter is operated at itz maximum output frequency, and
the top and hottom gate voltage waveforms are measured with a
synchroscope.
Phxse | Megsurement point
U RU (ZE} + UL (ZE)
[ |
-
v | RV (3F) * VL (3F} Ve
W |BW (36) < WL (4H) 1 ‘
X | RR (26) + XL (58) .
Y BY (2H) + XL (5H)
Z RZ (31) + XL (5H)
Item Criteria
Gate voltage properties | 14 V S VG € 16 ¥
11 VS VG < -7.5 ¥
Note 1: Make sure that the J11 and J1? connectors are connected.
Hote

2: In the tables, UL, VL, WL and XL iondicate check terminals;

RU through REZ indicate the lead rerminals of resistors; amd

the designations in the pareptheses indicate the addresses

on the printed circuit board.



4.5 Undervoltage Detection Preperties

Operate the inverter at its maximum output frequency. The variable
transformer reception woltage of the main circuit power supply (R, 5,

T} is decreased to trip the UV-TRIP. (Execute at the rated load.)

Operating voltage
. {input voltaga) . .
Item Criteria

200 ¥ class | 400 ¥V class

Undervoltage | 140 - 160 v | 280 - 320 V |Gate cut off (The check terminal

Y on the printed cirecuit board
should go from L to H.)

Alarm output (ALD + AL2 gutput
should go from ON to OFF.)
Undervoltage display: (7ERROR
Under.¥ OR ?ERROR UV WAIT)

Latch after detecting. Afcer resetting (RS-L shert-cirecuited),

release the latch.
4.6 Temperature Sensor Detection Preperties [No M]

Remove connector J31 on the printed c¢ireuit board, shert-cirecuit

{T)~(2) of 331, then detect the temperature increase.

Item Operation Criteria

Temperature | Short-cirecuit Gate cut off (The cheeck terminal U on the

increase (L)-(2) of J31. pr;;nted circuit board should go from L to
H.

Alarm output (ALO + AL2 output should go
from ON to OFF.)

Temperztura inctease display:
{?ERROR OH.Fin}

Lateh after detecting. Afrter reserting (RS-L shert-circuited},

relesasa the latch.

Sensor cperation temperature: 100°C +5°C {100M display on the unit.}




4,7 Forced Reset Properties

Forced reset

Irem

Qperation

Criteria

Short-cireuit terminals HES-L om The error mode should
the printed circuit beard. reset.

be

4.8 Output Frequency Adjustment Properties

{(in case of external frequency instructions: Select F-SET-M from

"ferminal™ with 2 [No M)

Adjust the setting frequency according te the following procedure.

(1}

{2)

{3)

(&4}

(5)

Set the frequency instructieon methed to Terminal with the

monitor mode,

F-SET-M Te rminal

Impress 9.6 Vdc on control terminals O + L,

Turn on switches 3 and 4 of DIP switch DS (B8A&).

on

Ds

OFF

BV

[~

Z

[ BN
]

tpv=-N ]
LocK |~y ]

L
i | =

=== Turn om

Press 14 times to show the address display.

2 A-0000

DATAQOQ

Oee EI . @ and El to set address wACOYY.

xA=COT7

DATADG




(6} Use |E| . i;] and E to change the DATA [_1" - - 7
valua to F5060.0.

Oparation Procedure

FS060.0 7 YES | Finished

®O
¥

aA-CO77  DATABC

|___L

Change the DATA |~ _ 3 wvalue with [E and @ o

e 1]

{7} Turn off switches 3 and & of DIP awitch DS {(BaA).

{8) Impress 5.0 ¥Vdc on control terminals 0 + L.
Make sure that the output frequency display at this time is
F5029.0 through FS031.0 Hz at this time.

4.9 Overlvad Limiting Level Adjustwent Properties (Function mode
"LM.CONS")

o This function realizes the tenacity of the inverter.
By changing the setting of [F-32 IM.CONS] (50 te 150% variable
(1)), this function will be activated at 50 to 150% of the rated
current of the inverter, and the inverter output ¥/f will be

decelerated at & conatant ratio (00.1 te¢ 30.0 variable (2)).

LM. CONS 125%01. 0

®© @
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This funetion is only operable during acceleration or conscant
speed operatiou of the motor, and it cannot be used during metor
deceleration.

Wwhen this function is activated, the speed of the motor will
decelerate towards zerp. If the load is decreased, the motor will
increase speed fo the speed specified by the preset acceleration

speed.

o When operated st a low frequency (about 5 Hz) below the setting
frequency without tripping, it can be considered that this
limiting function is operating. If (:) ic operated at 1530% it
will be difficult to execute the above phencmenan, however,
because there is an overload, it will be necessary te ask the

customer to reduce the load.

o When the overload limiting function is not used ser {2) to
0.0 —+ 31.0,

4,10 External Frequency Merer (Analog Meter) Adjustment Properties
(Variable Resistor "M.ADJ"}

Salect [F-28SWITCH1] with the function mode, then set SWITCH1 FM ARA,
In this condition, {(t/T) which is propertionate to the output
frequency will be output to FM-L of the printed circuit board.

Adjust the variable resistor "M.ADJ" sc that the meter indicates

maximum when the frequency is at maximum.

2 |- t
—
U, U UL
L oo
T - allgE
Analog meter Approximately 6.4 ms constant
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I1f you wish to input data to the recorder, etc. from FM-L, use the
filter circuit shown below, Although response will become slower,

the change in frequency can be recorded.

=
all
82 k-ohme (1/é W ur greater)
| 2
T
A0 k~ohms *
g 1 F -
(/4 W orz:z_ (16 ¥ or Voltage = 10 V
greater}. greater) Adjust with "y ADTLM

4.11 Motor Rotational Speed Detection Froperties

" Because this function makes reactivation possible when the motor is
running free after instantaneous stopping and restarting, it detects
the rotationel speed of the metor from the residual woltage in the
motor when it is running free.

Drive the motor with the inverter to execute resetting.
Set the motor to run free, measure CFB-5 [i@ pin (6A) <« L with a
gynchroscope, then make sure that the pulse cycle of CFB~} @g} pin

+ 1L changes continucusly.
4,12 Digital Cperation Panel Lock Fumctiom (DIP “DS" Switch}

Confirm the function through rhe fellowing:

=

(1) Set the "DS" switch ((3)) "LOCK" to off, O

then make sure that the variouns data D3 HHH
1z 3 1

{(for both the monitor mode and function OFF

mode) can be chanped by the digital

0¥
LOCK |

operation pancl.

(2} Mext, set the "LOCK" to on, then make sure that nome of che

data can be changed from the digital operation panel.
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4.13 Returning to the Initiel Serrings (Factory Shipment State)

If you wish te return the unit to the factory shipment state, follew

the procedure below.

Operation procedure

Contents

Turn the power
supply omn.

¥

DIP switch
selection

Select switeh
zelection 3 of
the function
mode ,

|

S5elect atandard
values.

Eeget instruction

Recget Lhe DIP
switch selection.

When the power supply is turned on, the display
before the power supply was turned off will he shown.

Sgt Lo ON,
FS000.0 000.0Hz DS ——on
Set the second DIP switch %‘
from the right en the OFF

printed circuit board to OW.

EI 24 times, then -@ onee,

Press | FUN
SWITCH 3 SLCT SED
. Use to wmove the cursor to the §,
fthen press . three times.
1
SWITCH 3  STDT RST
i T QUrgnr movement

Uge ‘E| to move the curser to the R,

then press @ .

SWITCH _L;r_* STDT §I_ET
1 J

Press the m key to record.
Reset the terminz]l R5. (Switch SW closed.)

Cloge

: ‘P, .

/ s ___[L_
Return the DIP switch on the printed circuit boand
to OFF,

Qursur movement

L |[FM| RS

.13 or
greater

O

,,// 7 *I
"'.—GFFGFFIL.TE;.

Hnte.

If the second DIP switch from the left {(software
lock) is set to OR (refer to section 4.12), the unit
will not return to its inicial state.
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5. ODPERATION ADJUSTMENT

5.1 Hotor No Lpad, Forward/Reverse Operatiom

Operate the motor in forward, use the awitching switch to deecelerate

and rcotate 1o Teverse.

should accelerake.

[t
|1

FW
RY

it

SWF
SWER

FrEquen;y”Ww Gy

Fmin (during
deceleration) Reverse

OC-TRIF should not be ectivated and the moator

OFF

Adjustable (F stop-T}
0 - 13 sec

5,2 MWotor Load Operation (5 to 150% Load)

After starting motor operation with a load, gradually increase the
load 2and make the following measurement.

Item Operation

Criteria

Motor load | 50 to 150%

aparation | load operatiom

The current value should remain constant and
the motor rortational speed should decrease.

5.3 Load Short—-circuit

Start operstion of the inverrer with mo load, then turn on the AC

output short-ecirenit MCB and mske the following measurement.

Item

Operation

Load short—circuit | Load short-circuit

Criteria

SC-TRIF display

1



6. COUNTERMEASURES FOR MALFUNCTIORS

6.1 Checking the Counverter Module

A tester can be used to decide whether a module is good or not.

Circuit diagram External wview
=+ P b’
R —=1 —
S Lt
T o —
— N 200 V class: 200 ¥ class:
5.5 kYA or less 2 to 16 kVA

Cut the power aupply, then start work only afrer the wvoltage between

P-N ig 15 ¥ or less.

Digecomnact the converter module wiring, and check the converter

independently. Tester measurements should be made in the 1 ohm range.

Tester terminals
- > +

Beslistance value

n 3w Three methods
{R-5, 5-T, B-T equivalent)

50 k-ohms or greater

P (+) = Each n

50 k-chms or greater

Each ~» ~ P (+4)

50 k—ohms or less

¥ {-) + Each ~

50 k-ohms or less

Each » + N (=}

50 k-ohms or greater

n: AC terminal

Modules which do not meet the abowve criteria should be replaced.

o Phenomens during malfunctions.

MCE tripping (power supply short-circuit)

&-1



f.2 OCheecking Methods for the Inverter Module and BRD Tramsistor Module

A tester can be used to decide whether a module is good or not.

Cireuit diagram p IS

N .

[ Ue V4 W+
BUJ B EW—|
RE{BRDR} L A
. EU EV EW
o7 CB u
+—W
{ QBR
(TR$)  px[ &sv| &Bzd
EX EY EZ
U- | V- | W—
...Hﬁ...._

Cut the power supply, then start work only after the voltage between
P-N 15 15 ¥ ar less.
Tester measurements should be made in the 1 ohm range. (Simple

checking method with the unit assembled.)

Thsr;EaE;rTiEZ; colors | Resistance value Checking location
P-T 30 k-ohms or greéigzm_u rhase top arm
rP-v ¥ phasze Ltop amm
P-W W phase top arm
H-1 ) 50 ohms or leas U_;hase_gﬁftﬂm arm
H-¥ YV phase beottom arm
N-%W W phaze bottom arm
LI f 50 ohms or less 0 phase top arm
L —\Fn;hase top arm
Uu-" W phase top arm
- ﬁ- éﬂ-g:;hms or greater | U phase botbkom arm
vyv-X ¥ phaze bottom arm
W-H W phase hottom arm
KB - M 50 k—ohms or greater Bhﬁwtransiator
N - RB m_m".ganﬁhms or less

62



(Disassembled checking method)

Hote:

There is 2 danger of Jdamage by static electriciry.

ground yourself before handling components.

Tester terminal colors

Resistance value

Checking location

Be sure Lo

Elack = Red
BU - U 100 ohmg or less U phase top arm
BV -V ¥ phase top amm
W -% W phase top arm
BX - U 100 ohms or less ﬂmﬁﬁésé“buttum arm
-¥ V¥ phase botfom arm
-W W phaég-bottom arm

.55 to 200 ohms ar

greater

U phase tep arm

¥ phase top arm

W phase top arm

30 to 200 olms or
greater

I phase bot t om arm

V¥ phase bottom arm

W phase bottom arm

100 ohma or less

zmﬂﬂcﬂﬂ:ﬁﬁ
|
=

50 to 200 ohms or
greater

ERD transistor

Phenomena during malfunctions

1} Inverter module

DL trip is aectivated even though the motor is not connected.

2) BRD transistor module

The BRD discharge resistor overheats,

If the built-in discharge

resistor is used, OH.Fino trip will be sctivated.
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£
External View of the Inverter dModule
Note: There is 2 danger of damage by static electriecity. Be sure to
ground yourself before handling components.
b B
T
e BlE &
. 11701 IEV gyd
N + () (:) +
2 'DDD“ Rk i i
— W ke er ed

|EX

glelelels

[ Ex

Ty Fan)
= ey
mu’l—]fl} 'E"l—ié} ""'.—ltl} ‘:: g ;b} m-—lq'_* =:-—l£} ui-.—“;‘»}
1:;.1._1E|} r{:rj] 4{::1 el r.u—'l ro |
{200 V claas:

{200 ¥ rlass:
2.5 kVA or less)

3.5 k?&}

EF =
i

200 Vv claass:

51:5 - 16 k?ﬁ
3.5 = 11 kVaA

ﬂﬂ{]l V class:
Bxternal View of the Braking Tramsistor (QBR, TRS)
m
&>
c
c (200 V class:
{400 V class:
B O—
[y
£
“E@
hd A=z
< E [ ]
(400 Vv elass: B,
C 1! :E
1
., :'_l:-u-ﬂl
e LT
L_DEH

——

B - 16 kKVA)
5.5 kvA)

kVA)




6.3 Printed Circuit Board Checking Method

Vigually check the printed circuit boarde which are installed.
Take special care in making sure that the resistors, gate module
{designarion ©GM1.2.3T006203 ... ), hybrid modules

{designation CFBR3TO06160 ...! 1, designation VDMATLL6Z3l ...7 7,
designation IOM3T006230 ...[__)}, etc. are not damaged, that there
are no ghort-cirecuits in the IC leads caused by foreign matter, and

that the connectors are normal amd securely connected.
Frequency Betting Checking Mathod

Connect the remote operator or copy unikt, then check in the manner

described below.

(1) Comnect the frequency sebter between
rerminals O-L of the printed circuit H G 011[-'

board.

(Z) ¥ake rhe following selections with the
Frequency setter

won], ] ., [A] ana [W] of© (500 ohms - 2 k-ohms)

the remote operator.

F-SET-M Terminal

F/R-SW Bemote

(3) fge to dispaly the frequenct seftin,g and cutput

frequency.

FSO0G.0 000.0Hz

(4) Ser the frequency setting to meximum (turn as far cleockwise as

possible), then press [FWD K ﬂ.‘ Make sure that frequency setting

C) and output frequency (:) are at maximum.

Example: | F5060.0 FO60.0Hz

kIl
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6.5 Control Signal Checking Method

When making the above settings (6-4), a PMW waveform will appear
batween check land 0" and "L" or "X" and "L."
Thizs PMW waveform will differ according to the frequency which is set.

If the PMW waveform is not correct, replace the main control board.

Approx. 5 V

- 0V

PWH waveform
"U” « "L" X"~ "L”

“V" — 'RLII, HY“ -— “‘L"
R.}-"'rk — HLII' irzl'l — 'FLH

f=60Hz ? mafdiv 2 Vidiv



&.6 Gate Circuit Checking Method

Select "Remote" for FSET-M and F/R-SW with the key of the
digital operation panel. Then, set [FS 060.0 Bz] for "Fg," and

press . This will allow measurement of the PWM signal.

Phase | Measurement point
U RU (2E} « UL (ZE)
__T.F BY (3F) + VL (3F) l1r||,r,-:;,
W | BW (3G) + WL (4H) : y 0V
X |8X (26) <« XL (5H) ! Ve
Y RY {ZH} + XL (58)
Z RZ (3H) + XL {5R)
Item Criteria

Gate volrage properties| 14 V £ W S 16 Vv '

Note 1: The above gcutpurs have the same electric potential (high

voltage) as the main ecireunit, so please be very careful.

Bote 2: If an oscilloscope is used, be careful mor to short-circuit

the above terminals and grounding terminal.

Hote 3: If output is not correct, replace the gate module or enkire

printed circuit board.
Note 4: Connect comnecters J11 and J1Z.
4.7 Motor Operation

Make sure that the motor iz operating normally.



7. INSPECTION AND MAINTENANCE FROCEDUBRES

7.1 Precautions
(1) Precautions to take before inspeection and maintenance

There 1s always the danger of electrocution during inspectiom

and maintenance, so confirm the following before starting wark.

a) Turning the power off, and make sure that the charge lamp on
the printed circuit board is alsc off., (About one minute
for the 200 ¥V class 16LB2, and about three minuvtes for the
400 ¥ eclass 11HB2.)

b) Measure the woltage berween terminal P and N with a tester
ag shown in the diagram on the right, and make sure that the

voltage is 15 V or less.

c¢) After turning off the power supply, connect a discharge
resistor {30 W, 500 ohm) between terminals P and N for 15

gseconds or more.

P
i

e | 2| = O

(2} General precautions

Always keep the unit clean so that dust does not enter it.
Always be careful abeout broken wires apd bad connections, and be
sure to securely fasten terminals. Molsture and oils are bad
for electronic equipment, amd dust and metal particles can

damage insulaticn, resulting in unforeseen malfunctions.
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7.2 Measuring Input/Output ¥oltage, Current and Power

Figure 7-3 and Table V-4 show some general instruments used to
measure input voltage, current and electricity. Measure the
effective value of the reference wave of voltage, and all effectiwve

values for currents and electricity.
{1) Measuring cutput voltage
Qutput voltage cannoct be measured accurately with moving iren

type meters. Make the mezsurement with the circuits shown in

Figure 7-1 and 7-7, and the shown in Figure 7-3 (Takle 7-4).

—R U
—i5 v Motor
—T W
Dioda
60G ¥, 0.1 A or greater {200 ¥ class)/

1000 V, 0.1 & or greater (400 V class)

£ [y

Fundamental wave v g 1.yec 300 ¥ (200 V class)/ 600 ¥V (400 V class)

effertive value: Moving coil type

Figure 7-1 Output Voltage Meagurement Circuit

When loads are not connected to cutputs U, V and W, there will
be wvoltage at terminals U, V apd W even when the output
frequency instructien indicates zero. This is because there are
leaking currents from semiconductors (about 2 mh).

Even if voltmeters are cannected to the output terminals in such
cases, use the connection shown in Figure 7-2 in order to

prevent mistaken readings by the meter.



—_— U
— v
— T w
Dinde
500 V¥, 0.1 A or greater (200 ¥ class)/
— 1000 ¥, 0.1 A or preater (400 ¥V class)
Additional
resistor L,
5 k-ohm, 30 W 220ke (v,
2w /5

0 ¥ (200 ¥V elass) /600 v (400 ¥ class)
Moving coil type

Figuye 7-2 Output Voltage Measurement Circuit
{(2) Measuring input voltage and inputfoutput currents

Measure with a moving iron type meter. (Figure 7-3, Table 7-1)

Be sure to measure all three phases for these.
(3) Measuring input/output ‘input/foutput power
Measure with a electrodynamometetr type wattmeter for single

phases. If there is an unbalance between the wvoltage and

current, measure all three phases.

Q
R Ie T ¥ o
L “g”‘@
=
£ o @
Power supply 5 Is S0V L
NCECIE G
) T8 Ev e

Figure 7-3 HMeasurement Locations




Table 7~1 Inetruments

ﬂeasurement HEESUFEmEnt Instrument Remarks
item location
Power Between B-5, S-T Moving iron type Ef fective
aupply and T-R jE voltmeter or value of
voltage {ER} {ES) (ET) » reckifier Eype . raference wave
El voltmerar
Power Currents of R, § Moving iron type All effective
supply and T $ ammeter values
eurrent (1.) (L.) (L.}

R ] T
I
Primary Between R-5, S5-T Electrodynamomerer |All effective
power (Hll) (lel = Lype wattmeter values
Wy
Primary Calculate from the measured wvalues of power supply voltage
power E,, power supply current 11 and primary power Wi.
factor

W
! Py = 1 x 100 (%)
I El . 11
Cutput Between U-¥, V-W Refer to Figure 7-1 [All effectiwve
valtage and W-U > or rectifier type values
Eﬂ (EU} (Ev] (EH) voltmeter
Output Cuorrent of U, ¥ jg Moving iron type All effective
current and W ammeter values
IEI {IU} {1?} {IWJ
Output Batween U-V¥ and ' Electrodynamometer |All effecrive
electricity | VW égﬂ type wattmeter values
W, (W) Wyl
Qutput Caleulate from the effective wvalues of outpur woltage Eg:
power output current ID and oubtput power Wu-
factor
T Pfg= ___ "0 x 100 (%)
'llr_3' * Eﬂ " Iﬂ

-4



Hote 1:

Note 2:

Hote 3:

Instruments which show the effective values of fupdamental
waves should be vsed for woltaze, and instruments which show
all effectkive values should be used for current and

electricity.

Becausge the inverrer output waveform is a distorted wave,
errors are especially common at low frequencies. The
instruments in the table above and the method designaced in

Fipure 7-3 will assure a relatively accurate reading.

In recenkt vears digital power meters {(e.g., YWE2503, 2504,

ete.) are being used for inputfoutput currents and power.
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Measuring Insulation Resistance and Withstand Voltage Testing Methods

Short—circuit the terminals as shown in the diagram below, and

execute under the following conditions.

¢ Insulation resistance tests should be measured with a generator
type 300 V megper beLween the following terminals and grounding
terminal. Make sure that they indicate 5 M-ohms or greater. (Do

not use & battery cperated megger.}

0 When executing withstand voltage tests, impress 1500 Vac for ome
minvte between the following terminals and grounding terminal, and
make sure that there are no problems. {lmpress 2000 Vac for one

minute for 400 V¥ class units.)

o Do not execute withstand volrage tests for any terminals other

than thocge indicated below.

0o OGradually increase and decrease the impressed voltage during
insulation resistance and withstand voltage tests, returning the
voltage to 0 V. BSudden impression and release can lead to damage

in the inverter module {PM).

Impressed

voltage (applicable) (not applicable)

E S T UV WFEFEEN I
ﬁi_ji_ji____ji_ji_ji_ji:ji_jP i -r .
=t

Megper 2 seconds 2 seconds

or moTe OT TOTE

H

Figure 7-5 Insulation Resistance Test and Withstand Volrage Test

B



7.4 Component Maintenance

(13

(2)

Pracautions in maintaining printed circuit board and inverter

modules

Under normal usage conditions pricted circuit - boards will not
require maintenance; however, if it becomes necesgary to inspect
a printed circuit board, be sure to prevent damage from static
electricity, and follow the inspection preocedures listed in

"4, Measuring and Investigating Control Properties" and

"5. Operation Adjustments.”
o Preventing damage from static electricicy

The IGBT in the inverter module and L8Is, MGUs, etc. om
printed circuit boards can be destroyed by static
electricity, Be sure to ground work benches, soldering

irons, and yourself bafore handling them.
Smoothing capacitor and cooling fan maintenance
Because of their operating life, we recommend that you replace
smonthing capacitors CB and cooling fans with their spares once

every three years. Their lives are especially shortenad under

high temperature and heavy lcad operation.
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8, EREMOTE OPERATORS AND COFY UNIT

8.1 PRemote Operators and Copy Unit

With 0.3 m cable — DOP-03A
Remcte opeTtatoers With 1 m cable —— DOP-1a
With 3 m cabla — DOP-3A

The labkel on the out=zide will have the designztiom

EEMOTE OPERATOR.

Remote cperators are either installed in the inverter unit itself {using
DOP~034) or used remotely (using DOEF-14 or DOP-34).

Copy Unit [With 1 m cable — DRW-14]

The label cn the outside will have the designation COFY UNIT. The copy
unit reads the data of the inverter unit which is the master, transfers
the data to slave inverters. In additien to gimple copy functions to
store data, it also has the functions of a remote operator. Data which
Ls read from 2 master inverter will not be erased even when the power
supply 1s turned off.

(PP

Note 1: Before using a remate operator (DOP) or copy unit:
If used for the HFC-VWA, change the settings of the switches
in the back as fcllows: switch 1 ON —+ OFF; switeh 2
QOFF - 0ON. A rewmcte coperator or copy unit cannot be used

unless the switch settings are changed.

Before changing After changing
T

&y

540

DOP or DRW\F#,
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8.2 Plagnosing Malfunctionz and Countermeasures

Error messages which are displayed consist of error messages cutpub
by the malfunction diagnosis of the inverter unit and error messages
from the remote operator or copy unit. These error messages ate

displayed in the following wanner.

{l} Error messages from the malfunction diagnosis of the inverter
unit.
TERROE votidrkirik (Befer ro the inverter operation manual
far the details concerning the contents.)
L(a)
{2) The (a) section of the error message will indicate "R-" when the
message 18 from the malfunction diagnosis of the remore coperator.
R-ERROR #ririoidis
(a)
4: Restart the power supply. (Turn on the power eupply of the inverter
unit-} Afrer restacting the power swpply, execute after the display oo
the display panel ix cleared.
B: Press 4 temote vpermler (capy unit) key.
Display -
Canne Regctiing Contents co check Aetion
R—E REDR# ok wrw s method

LOHM €1 The data quancity B o Ia there a aource of o Bemowve Any apurceas of
withio the unit Cimc atatic noise nearby? static noise by
docs neb match. separabing wiring, eke.

o I8 the cable loose? o Check the cablea.

COMM £2¥ There is oo signal B Rcactting of Ehe o Do not send toaschk fov
from the inverker gwen inverter unit. five seconds or moTe.
after five seconds
have elapaed. Are Bny cannoctors Replace camnectors ac

lowee or discon- epbles.
nected? Are there
any broken cabloeT
SVSTEM o HolEunction caused A o Theck the wiring. & Hamowe aony sources of
by static noise. atatic nolae by
separating wiring, eEc.
& Compooedt 2 Ia there a source of |o If turning off and on the
malfunect ion oLulic noise mearly? powet supply or resettimg
- the wnit déex noc salwve
the problem, then replace
the tomponsnt.

8-2




In addition to the above messages, the copy unit will add the

following:
Display .
Cavpe E:z:::lng Cantents to check Action
T L B3 B e e

INY.REUKH n ur wAR B o Was[READ] n:' o Uaennd- only
pressed while the rresicd during when the ioverter iz net
inverter was invertar operacion? operating.
operating.

o Soft lock ig on. o Hanpmncd o Releage goft lock. ({GSofr
during soft Lock? lock of the inwerter
uRik.)

INY.TRIF @ EIHEB 8 o Was the ivvecter been (o Reaet the inverter from
préwpnd when the tripped. the tripped status,
inverter was
eripped.

TNV TYPE o An atbempt wid made B - o Capy the data te ap
Lo copy to wnverter of the game
diffarant inverter model az the aource
medel. inverter,

RD 100K o Reading iz B - o Set ewiteh (4} on tha
prohibited. back of tha copy unit to

OFF.

DATA BOM ¢ The software atorage f - o Tf there ia na chonge
alamant hae exceeded afrer rugpning off and on
the cusber oF ctimes the ppwer pupply ona ok
it £an b written two times, tle element
Lo, has resched che apd of

its life. Heplace it
with a new elemenc.

CIPY oM o The date writbten to A - o Execute again, and if Ele

the inverter and the
date in the Copy
unit do wok makch.

o An abtemplk wag made
Ec Eurn ON the
operation inetTuc—
tion and copy when
the Freguency
aetting waa "0."

¢ Ia che opparation
inseruction OH?

#Am2 gUror IF output,
then there ia an inverter
mal function.

o Lopy after turning off
thé operation inatrwcbian.
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8.3 Troubleshooting

Refer to the inverter operation manual in regard to troubleshaoting
for the inverter unit itself. This secticon will only describe
troubleshooting for operators. (Remote operator and copy unit will

be asbbreviated as operator.)

(1) HNothing is displayed.

Ie the inverter unit power HO | Turn on the inverter unit power
supply turned on? 1 supply.

YES

r
Iz the connector cable RO Connect the cable correctly, then
connectad to both the inverter *| turn on the power supply again.

and operator?

YES

¥
The connector cable is not M) ! Replace the connector cahble.
broken.

YES

Operator malfunction

(2} Fey input 15 mnot accepted.

Is the inverter unit operating | BO__| Reset the inverter unit.
normally?

YES

L J
Is the connector cable RO Coonect the cable correctly, then
connected correctly to che turn on the power supply =gszin.
connector?

YES

¥
The connector cable is oot RO | Replace the counector cable.
broken.

YES

L
Key input is not accepted O Operator malfunction

regardless of how many times a
key ls pressed.

B-&



(3) 1If the inverter or operator display blacks out, characters are

funny, or the cursor does not settle down during operation, the

problem might be inductive static noise in the cables, =o

separate the operator cable from other cables by 15 cm or more.

In order to reset a disrupted display, press any of the operator

keys. If this does not correct the problem, disconnect the

cables, then turn off the power supply of the inverter unit ov

reget Lt.

{4) Bn error occurs afrer the power supply is turned on.

Is the inverter unit operating
normally? {Is it io rhe reset
state?)

RO

¥

YES

Is the connector cable
connected correctkly te the
connector?

Make sure that the inverter is
operating normally. (Refer to the
inverter operation manual.)

HO

¥

YES
¥

The coonector cable 1s not
broken. '

Connect the cable correctly, then
turn on the powsar supply again.

[oe

The inverter unit DIP switch
{3) is ser to OFF. ({(Note 1)

Replace the connector cable.

Set it correctly, then turn on the
power supply agailn.

YES
¥

Dperator malfunction

8-5



-
m na
o [LALE
21%1%
1 1 d
orr L
=%
wd

LEnzl: Lo OFF.

Soft lock:
If set toc OH, o data can be changed.

Mote l: The DIF switches have a "sofr lock™ function to prevent
data changing. If wou wish to change data, then set

this switch o OFF,

{5) Thekey is not effective in the terminal mode. The|5TOP

key can be effeetive or ineffective in the terminal mede. Refer

to the inverter operation manual.
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Appendix—1.

Appendix-2.

A

%. APFENDIXES

HFC-YWA Mzin Circuit Diagram

- Circult diagram
Capacity (kVva)
200 ¥ class 400 ¥V class
l.SWJ_quuqéTﬂDTEET -
2.5 Bame as above. -
3.5 Same as above. -
5.5 o ESame as-a£ﬁ§eﬁ ITO09041
B EBTEDED&? éam& as agbove.
11 Same as above. Same-;;mgﬁﬂva.
16 Same as”;;;;é:“ -

HFC-VWA Structural Diagram

" Structural diagram
Capacity (kVA) ——
200 ¥V eclass 400 V class
1.5 JT8065652 -
2.5 weosess | -
3.5 JTBDHG5L -
3.5 ITBOGESS _mn_é%éa?ﬁﬂﬂ
3 3T36ﬁé?3 L8040
11 Same.és.above. 3TBAT7405
16 IT806874 -




Appendix-3. External Resistor for Regenerative Braking

As the operation manual describes, there is an externzl resistor for
high frequency loads and cther operation specifications which will

lengthen the time rating. Refer to the table below.

EBl, EBZ gnd RBY Specifications

Internal cennection Temperature sensor contact

/ RB1~RB3

/
/

Registor name EBR1 REZ RB3

Capacity, constant 400 W, 50 ohms 600 W, 3% ohms | 1200 W, 17 chms

PPy

Protective tempera—- | During operaticn: | Same as left. Same as left.
ture sensgor 200°C +10°C
Puring return:

160°C +10°C

MNote 1: This is a wall mounted wodel. Be sure that Ehe unit is

parpendicular.

Bote 2: Besistors are sources of heat. There iz a heat loas
equivalent to a resistor's capacity, so separate it by at
least 10 cm in all direcrions from other components and make
sure that ventilation is pood. With a high fregquency of use
the surface temperature of a resistor may reach 200°GC, so be

gure to install ir on 2 non—combustible surface (metzal,

etc. ).
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