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TITLE SERVICE MANUAL

PRODUCTS HFC-YWS FUROPEAN

"HOW TO CHECK AND REPAIR HFC~-VWS SERIES INVERTER™

1. MAIHN CIRCUIT

{ 1 :For 1-phase

a4
it L2+uit -

PRy

L (L T— RS +
L2 (3 Ch :?
13w

L1~ L2- L3~

Fig.1

Before check,confizm the input power supply 1s removed, and the voltage
batwesr terminals 4-and — i8 15V or less to prevent electric sheck.

If the wvoltage bebween terminals + and — 1z hlgher,it is better to
discharge the capacitor CB by connecting a resistot(30W,5004} tobatween
texrminals + and — for 15 seconds or more.

LIMIT OF DISTRIBUTION IsSUED BY A Swrufl
DIST, ELECTERIC
wre | Q8% | usem

DESIGN
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- MEASUREMENT BY MEANS OF QOIL-MOVING TESTER =

L
e

%

~D
s

Tester set :10 k{lrange

Elack
Tablae 1
Checked Meaczsuread Indication of tester
rart terminals rTorwara Revers:s Remarks
directicon | direction
+ + - - i
LTy + + L1 (L1 h{a ox © F@ll @ If resistance value
L2+ + == LI - PI;DR' cale is nearly zera(l) or
or less EIEM ] tnfinity (293,
+ ..+ replace the diode
Ly [ +—=L3 W moduie.
L1 (L1 3} -~ Lt (L) Full Appros.
- - soale 70 {3
Lz {L1) - L2 (=<2} or lass
L3 (W} j=-— L3 (W)
+ 4 = ]
. ApproX. F“;iale x 150 KQ - 200 ki
v + = les (%) at 1 M{2range
+ or less If resistance value
W + = W is nearly zero{0} or
_ infinity (o=,
o - -} Full ADPTOX. raplice the power
- e} module.
v - - scale 50
{ ¥ ) or less
W - W
CB + > - 150{2 or Full In case of no damage
lass scalea of moedules.
[ &=}

The damage of DIODE and POWER MODULES
" pirecuit,then, circuit tester indicates 0 or o (2 |

make a short or open
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- DETAIL MEASUREMENT FOR EACH PART -

Cpen the rover of inverter.

In case of up te 15kVA, two printed Circuit hoards

5 hould he Temoved.
Table 2
Testeyr =sat: 10Kl range
Fart Measyred ! Indicatlion of tester Remarks
points Forward i Reyerse
B - (=T -
Power module | ¢ > E 50 1 full s=zale c
L &7 )
E 15B C - 75 4% 1 ditte B
B - 350 L | 3pp OO
" C =E 539 €1 full scale
i ety .
P 30X C =B 70 £ ditto
Indicated values
1 . .
> 250 220 ] may he different
n oo AR full =zcale! for the kind of
Qs0 2 Lerg ) tester.
C > B 0L "
B = T 360 4 360 <L
g 150 2 C = 8B 600 vl
E = E 180 ! 2oL
o C = E 4041 ]
Qo300 % C - B g5 L. -
E =+ & g0 100 <
Digpde
Module K - A 206 =% X
RM10TARH
Rua*"ﬂnz—zﬁ ) (A.K)
.SED30 /164 K =+ & G0 &= &
_RM100Dz-2H| K =+ 2 55 11 . 2
Tro Asto other kinds of medule, compare witha good module .

Upon replacement,apply heat conductive siligunes grease sparingly on
the ceoling surface of the medula,
3 damaged power module may sometimes be accoempanied by adamaged

ha=ze drive module on the printed curcuit board.

Check wisually for such conseguential damages.
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¥ Transformer T

Table 3

adpplied model

Measured terminals

REsistance value

1.5 ~ 3,558 K = LL 100 3 or less
5.5HE L3 - Lo ¥ Before March
L2 — L production 15985
7.5 ~ 15HB L2 — LL If wvalue is zero
22,33HC or infinlty,
40~ 150HC LIL — LZ2L replace the transformer,
LiL — niL
LiL — Ll
Up to 33Hc La - Lt
40 ~~ 150HC LiL — L1 i0 {2 or less
L2 — L2
LT — L3

¥ Fly whael diode D13 {5.3HB or blgger)

Aftar having removed the polnt (:) as

check by tester,

* Spubber parts C1,D1 (5.5HEB or bigger)

After having removed the polnt (:) as

check by tester.

¥ Emoothing condenser CB

shown in Fig.1,

shown in Tig. 1.

When the pelarity of tester
is changed once, the indicator
moves as shown Fig. 2.

042
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2. LOGIC PCE

when both logic and hase drivwing PCE are checked ,

nower . supply should not be inputed to main circuit to
prevent electric EnOCK.

- HOW TO SUPPLY POWER TO LOGIC AWD BASE DREIVING PCE -
nt fist,confirm the connection of transformer as follows.

{1.5 ~ 3,55B}
—inl—-—r

Resictance L1-LO 10 [

—

1 - W -LL :i00for less

L1 | N |PFE| LH | LL{ Le

NOTE: Be careful pot to connect
betwespn LH and LL toawvoid
the windings melting by

2200/ H0HZ big current.
{5.5HE)
P Registance L1-Lo :0 {
]
2 i ” L3-LL : 10002 or less
[Lilt2]zaee] tH] LL| Lol (L2-LL)
'
: T r —e—————-:Before March production
Lo _O 1435
3840V /bOH=

(7.5~ 15HB,22,33HC)

nesistance L1-Lo :0 {2

Em— 1,2-1L :100f2er less
] Lol P 3| pE]
L

Note: REMOVE THE CONNECTION
OF TERMINAL RS (FORCED
RESET ).

)]

3

oo

o7/ BOHz
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(40 =~ 150HC)

-

L a—

—

[C1u [Lem [ro# fuin] Lo | oot

| [Lifuz] i3]

the conneccor J2

£ T "\_[gi_

3IBOV/3/50HZ

starting to check the PCBs.

Ifpowar lamp iz not tunned on,confirm the connestion

Remove these wirings

Hote:Remave the connectlon
ofterminal RS{forced

reset]

After having checked the above connection and removed

as shown in Fig.l,connect power supply.
At the moment,confirm the voltage batwseen terminals + and -
is15V or less and power lamp on PCB is lighting hefore

again.

&

ok

2-1. SPEED SETTING
| VRI11(5004i1)
G; O —1 ] > +12VDC
VRO | s
REcommend e : LAp{RAMP} VRo i1s avalable up to
variable circuit || S5kOHM by adjusting
resistor I VRET1.
500 {12W

H - 0 woltage =
o - L =
al - L =
If it L& not possible

later in |ADJUSTMENT|

10¥DC

o ~ 10VDC by changing VRo

o ™~ 10VDC

reach to 0O =L wvoltage
according to LAR tlms

to get the above voltages even if

terminal PV12 supplies 12VDC,replace logic PCB.

The function and adjustment of VR11 will be explained
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Ee careful of the position of connecter JI

Bower SUpply
from TFansfarmer-
¥

Control Board

MYR  TRIP ! Clameter 1 | 4 g
red grey & Y se X __ Ly and
[ powtr] IMSE@H . W

MCL
{cPu)
{21
]
i
[Fo0|
s3] YR10 VR12 VR11 e
TM 11 J%g S;%
= S - _
SR E B B e S il el

Fig. 3 PCB Parts Layout

#® —--_CHECK PFINS
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£=2. QUTPUT SIGHAL OF LOGIC CIRCUIT

SEin-coded waves(PWM} which logic circuit outputs can chegked
by check pins U,V ,W,X,Y,2 andGNli{ground} as shown in Fig.3
thraough oscilloscope., [(Oscilloscope should be isolated.})

Checked pins Fhase
u - GND gt
Vv -~  GND gt
W e GHND W+
X = GHD a
Y -~ GHD v
Z = GHD W
Speed setting voltage{Q - I} Output signal
4.85 =
oV 5.13V
v
L v —r——
PWM
10V —_—
BAM

If any cutputs are not correct, replace logic PCB.
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3. OUTPUT SIGNAL OF BASE DRIVING FPCEB

Turn off power,then connect the cable J2 to logic PCB.

Layout of base PCB is shown as follows.

{1.5~ 3.55B, 5.5HB)

| connector J1 to loglie PCB
{power supply for logic circuit)

)

T [k a2 s L] 1--1
T4 M1

TM24 {5.5HE)

Lo ==— -
LL.‘—H
L —-riiput of Tngan 5s
* ' Connector
]+
LL w— J? to logic
LH PCE
JP4 N2 VR6
T™MI Y
TR
T4 T™M3

131 Uzl VB1 WE1 WR1 WE1 MR UEZ2 VB2 VEZ WBZ WEZ

. - . . . !_J + ¢ e+ 0+ =« 9|

i i
i
[ q 6 4 1 7 s 3 I
Base aM1 | BM2 M3 BM4 BM5 BIi6
module _
- == =
LT+ v+ W+ U W

_Fig. 4 _
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(7.5~ 15%HB, 22,33HC) Connectar J2 to legic PCR
- VR '
O TP1
b |
To CTT il :; ) retagtion of
‘131:5 L] | i =N
: Y 14 . 713 o~ | yoltage
Lo = [:::2255
LL= -
LH~ T [o == ¢ o]
J12
Connector J1 to logic POB
J11 _
AR
J11 J12
BU EO 2V EV BW EW T BX EX BY EY BZ EZ
|u - - L | 1 L * rJ ‘._.'u'... =Ju HQJ
3 L =l I = P ) L — T
: | oo pa
R 3 - Yol |%8
- 3 - — —
a ¥ lz2e 1z Pl s a NI . 9
= S | Y| ol TP = - Hp+ 5
j H ) = H = L O B H
G & g & & &
BMY BMY BRMW BMX BMY Bz
u* Al W " B W

Fig.5
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(40 ~ 150HC)

EZ BZ EY BY EX BX

Connestar J2 to laogiz FOB

JE

EW SW EV BV EUI BU

2ower sunnly fram

=W voltage

. kransfarmer
ta CTT ) etz - 120
e TP . D1 /\\

%3 52 514 P 11 21 14 11
o3 s ) liili |'i|_lj!l-i|l]

J1 35— J23 Jz22 J21

R

Detection of ///- ____- L (RM 15K -H]

Fig. B




P 3

¢S Bitachi,Led. ESN. O/0 4

ENGINEERING SHEET

NARASHIND WORKS DATE

Disconnect +the following connectors to check the output signal

of base driving wircuit.

1.5~ 2.553,5.5HB : TM3,TM4 [(Tig.d)

7.5 =~ i5HB,22 ~ 1525EC - J11,312 (Fig.3,Fig.f)]

Turn on power aftrer disconnection.

Note:If TRIP lamp lights with disconnection of the above connectars,
replace the base driving PCB because some ICs on PCE have
failures.

Check the output signal of pins on connecters through macilloscope.

PING PHASE
(1.5 ~ 5.5 KVA) (7.5 ~ 150 kVA)
UB1 +—— UE1 - BU ~—— EU _ u*
VBl 4—— VEI THMa BV ———— EV | J711 vt
WB1 ~—— WET B = EW -~ W'
| uB2 a——— uE2 BX = EX =+ u-
VB2 &——— YEZ TM3 BY =—— EY J12 v
W2 e—— wEZ -~ S0 B ~—— B2 Tine . W
Speed setting voltage (O - L] Jutput wave
oV : oV
-0 .5V
b 9y
10V
) ov

If any outputs are not correct, replace abase module for

wrong output or base PCH.

At replacement of base module for 7.5 33HC,check both dicde
(o10,p1vV, ——===- ,DZU,DZ?,---fj and transisteor (QIU,QW,—-==-=-—= YV, koo,
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MOTOR DRIVING

rfter having confirmed that every operaticn is okay,
connect the connectors and wire correctly as shown  1n ilnstruction

manual. Then,try to drive amotor.

. WARHEANTY CLAEIM

Hitachi suggests to £ill out the attached check-sheet for warranty
claim.{Refer to an example sheet.]

Let us report as detail as possible to solve your problem.

If possible,send us the gonnectlon diagram of customer application.

After checking your warranty report,Hitachi judges warranty or not

and takes any acticon immediately.

HITACHI SUGGESTS FOR YOU TO HAVE SOME SPARE PARTS IN YOUR ETOCK.

RECOMMENDED SPARE PARTS

POWER MODULE
CONVERTER MODULE
BASE MODULE

BASE DRIYING PCB
CONTROL PCB
TRANSFORMER
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MODEL NAME MFG. NO.
CLAIM NO. _ ROM  HO.
PURCHASE INSTALLATION FAILURE
OATE DATE _ DATE
DOWER MODULE | . 4 |, — _| - _
{PH) L vE VR T W :BROKEN PARTS
BASE MODULE | EM1 |EM4 |8M2 |BMS| BM3 |EMG E] :MISSING DARTS
{BM) EMU | B2X | BMV | BMY | BMW [ BM2 OKAY
DTODE MODULE | FOR 3~PHASE|Li1-H L2 HL3IHL1— L2 ~[L3—
{DM) FOR 1-PHASE|L1H N+ [L1—|N-—
FLY-WHEEL DIODE |D13 | SnUSBER PARTS | D1 ] C1 [RI
OTHER MAIN
CIRCUIT PARTS
QTHER BASE
CIRCUIT PARTS
LOGIC
CIRCUIT PARTS
SYMPOTO POWER Tomp : L JoN [ ]oFF
TRIF INDICATION :
PHEHOMENON :
RPPLICATIONS]

INPUT POWER SUPFPLY
APPLIED MOTOR
LOAD (MACHINE)

GDZ OF LOAD

POSITION OF DOT. . [Fé_Jg_LFs | e [v (v REF[ TH[oN]
F OO F?EJ:II‘TFT VO V2]

ANDZBORT PIKS ) 80 ]

[T T T ]

¥ .BOOST DECEL F.ETOF LCCEL

VRE1] Q YRE3 VR4 VRS VRl VR2
IF THE OTHER POT.METERS HAVE BEEN CHANGED, INDICRTE THEIR POSITION.

YOUR COMMENTS FOR TROUBLE & CAUSES]
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PHEHOMEHOW :

TRIPF INDICATIOW 3

OVER CURRENT

LFTER TURNING O POWER,.Q.C TRIP OCCURES AT FREQUENCY
STARTING.
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WARRANTY CLAIM  REFORT
EXAMELE

MODEL NAME| HFC-VW3I11HR MEG., NO.| SE11HRI15IA
CLAIM RO. | O1 ) ROM ®O. | p23F 0112
PURCHASE INSTALLATION FAILURE
DATE 05.04.85  |oaTE 15.05.85 |gaTE 20.07.85
PONER MODULE _

[PH¥} @ @ 6 @ @ : BROKEN PARTS
BASE MODULE gﬂ [-] :MISSING PARTS

(BH) m Eﬁ m m : DEAY
DIODE MODULE | For 3-pmase|Gud L2HL3H LN L= 3

(DM) FOR 1-PHASE|LIH N+ |Li—[N—
FLY~WHEEL DIODE |pa] swUBBER PARTS | (p1) | €1} [(R1)
OTHER MAIN
CIAGUIT PARTS
OTHER BASE '
CIRCUTT parps| @1U(TRANSISTOR) ,D1U{(DLODE}
LOGIC -
CIRCUIT PARTS :
| SYMPOTOM i ramp : [Wlon []OFF

APPLICATICONS|

AFPPLIED MOTOR
LOAD (MACHIRE)
D2 QF LORD

POSITION OF P
MDSHORT EINS

INPUT POWER SUPPLY

aT .

VR11
IF TUE OTHER POT.METERS HAVE BEEN

365V /3/50H=
7.5kW 4POLES
CONVEYER

HOT AVAILABLE

50 EODYE 78]
V. BOOST DECEL F.5TOP ACCEL
v;E VR3 Evna YRS YER1 VR2

{RATED : 16A)

CHANGED, INDICATE THEIR POSITION.

EITEFE Wp_Yd A

NGO CHANGE (FACTORY SETTING)

YOUR COMMENTS FOR TROUBLE & CAUSES|

CUSTOMER MADE R SHORT CIRCUIT BETWEEW TERMINALS U & PE BY MISTAKE.

l




ikl L

wil

@ Hitachi,Ltd.

NARASHING WORKS

ENGINEERING SHEET

E.5 N0,

e/

DaTE

6 . [ADJUSTMENT]

AE & PRIMISE,DO NOT TOOCH ANY BPOT.METERS LOCKED BY PAINT.
. But,lf POT.meters locked by paint have already changed

on purpose by customers,adjust them as follows,

VR11 : ADJUSTMENT OF THE H TERMINAL VOLTAGE{ Refer to Tig.3)

a7 52 vR11 (50002
__________ @ . l—"‘_'l-_l, +12vDC

If Hitachi standard operater is connected,fregquency setting voltage
can be adjusted exactly at 10wvDC,.

In this case,H terminal voltage changes from 5.7VDC tol1VDC bBY VRE11.
in case of 3%{linstead of 500[2 ,the range is 9.4VDC to 11.7VEC.

50 ,adjust for H terminal voltage to get 10VDC by VRI1.

NOTE: VR11 is affectiva for the limitation of max. frequency,tod.

FOr example, freguency is limited to max.70Hz as follows.

Vfl.
Setting V/F pattern:

G=50-E7Hz2

adjust for H voltage as bellow:

Va=70HZ /8THz X WOV =8V

It is better to adjust with monitoring the digital frequency
signal hetween terminals FO and L.
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- HOW TOQ ARJUST THE OUTFUT FREQUENCY =

VR : ADJUSTMENT OF MARX.FEEQUENCY AT MAX.S0Hz SETTING

VRS5 : ADJUSTMENT OF MAX.FREQUEHCY AT MAX.60H2z SETTING
{YR8 and VRS can change the frequency.but not the wvoltage.)

Max. 50Hz setting

F

VR12 : ADJUSTMENT OF MAX.FREQUENCY AT MAY.37Hz,104Hz SETTING
{VR1Z =an change the freguency ~and the voltage at the same time.)

vl

53 a7 F

Adjust the frequency with monitering the digital Ireguency
signal between terminals FQ and L.

STER1. Sat the O-L voltage to max.10v hy VR11 with external

variahble resistor maxmizing.

STEP2. Set pin connectors FTeQ-FOO,Fée-F.
Adjust t¢ get Fmax=60Hz by VRS.

STEP3. Change pin connectors FBRO-FOO,F5-F.
Adjust to get Fmax=5CHz by VRE.

STEP4, Change pin connectors F20-FOO,F5-F.
Adjust to get Fmax=EB7Hz by VRI1Z.

After adjustment,lock pot.meters by paint.

IN CASE OF WRONG ADJUSTMERT,CPU ERROR OR INVERTER BAMAGE
MAY BE CAUSED,IN CASE,HITACHI WILL ®WOT TAKE ANY WARRANTY -

m—aa
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VE10 : ADJUSTMENT OF THE DETECTION LEVEL FOR UNDER WOLTAGE

adjust to get UNDER VOLTAGE TRIP at input power supply
TTTVAC(208 X 0,85 :200v class) or 12IVAC(3IBO ¥ O.85:
400V class) by VRIO,

& variable transformer is required to supplv the akbove

yoltage,

After adjustment,lock Dot.meter by maiht,

VEE,YR1 ON BASE PCH : ADJUSTMENT OF THE RETERENCE VOLTAGE TO
BROTECT IMNVESRTER AGAINST OVER VOLTAGE
QUVEER CURRENT AND OVER LOAD

1.5 = 3.58B,5.5HB:rafer to Fig.d}

REmove the connecticon JP4 at check.

Adiust to get 4.4vDL (1.5 - 3.5S8B}.4.2¥DC {5.5HB)]
for the voltage betwsen check pins TP4 and K2 by VERG.

(7.5 = 15%H#, 22 - 150HC :refer to Fig.5,Fig.f)

Disconnect J5 and put AVR the pins 3(+) and 4(-} of IS,

Adjust to get -TVDC between check pins_TP1 and CT2
with AVR{EVDC) by VRI.

after adjustment, comnect JP4 and lack pot.meters by paint.

CHECE PINS P12,M12,N:CONTROI POWER EUFPPLY FOR BASE PCHE

P12 +—m N: B.5 - 10.5 VDC

N12 W: -B.5 - =1o.5 VDO

ATTENTIONI1! HIT&ACHI WILL NQT TAKE ANY WARRANTY FOR MISADJUSTHMENT

AND THE CHRNGE OF UNTOUCHZBLE POT.METERS!
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- MOTOR

== = INVERTER: HFC-VW35 emries T
THOMINAL MOTOR

£ INPUT POWER
I SUPPLY

: 220/1,3/50 1.

T T O T e P O AR

S /A
/A
i C——— 1

<g7+ -~/ - s =5

AR il - L
// / \\N&Q E"{E‘ _ 3 |EED‘[‘§D$IF§0J
é/ \ ® e GRCREE
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OUTPUT VOLTAGE/QUTRUT FREQUENCY
CHARACTERISTICS

'INVERTER: HFC-VWS serles t=———

HMOTOR SHOMIMAL MOTOR =

INPUT POHER R
SUFFLY 1 22071,3/50 - ¢

200 - wAEs L X O i e

. 1
ol 1
LR
i i
1 '

' PIN-CONMNECTION -
FElr_[e] —
— I EE] -
[Feo[Foo]Fan]l .
o . o vi ]
o __n___ . __.__;__=:_..;:.,,f.__'__
...... T AR,
L. ?IE)_ B7.
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OUTPQT VOLTRGE/OUTPUT FREQUENCY
CHARAMCTERISTICS

MOTOR

{ INBUT
SURPLY

PUOWER

DR

' INVERTER: HFC-VWS =erles
sNOMINAL MOTOR

i 220/1,3/50

180/3

/o T

- N

120

< 280¥= m”ﬁy.

BIN-CONNECTION ..

| <87

[F&6 [E._]Fon]

[Fen]|Foo| Fac|

fvi Jvo Tva |

] ]
P

2 '_"l:'_'._'.'.'__.._:;__._._.._. _-_i_'..._..!'_... _:._._....' —

;m'EEi; i_ J...E_Eé.
P (30F_ - -

f _;_Tm;_?bb_f

! i QUTPUT FREQUENCY [-Hz] :

g7

i Lglﬂl







