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1 INVESTIGATION

HHEH trouble happensEJ

—— Investigate the customer's application and phenomenan and
Fill in them on the trouble report sheet,

— Fill in the setting data of customer on the dats sevting
list.

— Investigate the customer's setting data whether they are
proper for the application system.

—— Check the inverter
Which parts have been damaged:See page

* The reason for the trouble is not always inverter's failure.
We must check the system and inverter hoth of them.



TROUBLE REPORT

Customar

Model Type

Serial No.{MFG.Nao.)

Date of Purchase

Oate of Installation

l Date of Failure

APPLICATION

DETAILS OF FATLURE

| BROKEN COMPONENTS

REMARKS




TROUBLE REPORT  (Example)

Customer

Model Type HEC-¥WS 22 RF30H
Serial No.{MFG.No.) SUZHF 3HEOA

Date of Purchase SEPT. 88

Date of Installation OCT. 88

Date of Failure NOV. 88

APPLICATION Fan drive

16kW/4p

~(JU—"e "

g

DETAILS DF FAILURE

Hhen the reference signal {0-10V} is applied to the inverter, over current trip
comes.

.I'Ill' I I

Motor ! I
speed |9%¢: ! const. dec,

Trip - !
at 10 Hz_;

BROKEN COMPONENTS

Fower modinle

REMARKS
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2 KIND OF PRINTED CIRCUIT BOARD

Series VWS3U (H)
Use Control Base drlve
Buffer

1. 5L[ SU3L1. 5.0

2, SLISUBL2LO ~.

3. 51| SU3L3-5L0 7N

5. 5L ¥
BL| SU3LB-11L0O | SU3BE—22L0
11t v

161 ] SU3L16-2210)

poL \ ¥

33L{ SUBL3IILO SU3BE33L0
40L| s5U3L40L0 SU3B40LO
50L| SU3L50-75L9 SU3BS50LO
60L | SU3B&0LO
75L ! SU3B75L0O

2. SH| SU3L1-3HO |

3. 5H ¥ o~

5. SH| SU3L5HO N
8H| SU3!_8HO

11H| SU3L11-16HA SU3R11-22HA
16H ¥ i

22H| SU3L22HO v

33H| SUBL33-40HA SU3IB33HO

4 0H ¥ 5U3B40-50H
50H| SUSLS0-75HO ¥

60H i S5U3B60— 75HO
75H ¥ ¥

Table 2 O :Rev. No.
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3 USE AND LEVEL OF CHECKPINS

After disconpecting Sub. PCE,

Address[LocatiUﬂ}]

*1) Power source of base circuit for 22kVA or less is positive voltage.

Cneck Use and level

pin ~ZPKVA~ B3~75kVA

PY5 Power source for dig.circuit hA 3E{ L} Logic
P¥5-L:4.9~5.1 ¥DC  (BC245-20pin-Lyeuphzzkin 76 (B )eare

PY12 [Power source for analogue circult 9E BE{L)
F¥12-L:11.76A12.24 ¥DC FG(B)

MViZ |Power source for analocgue circuilt A BB(L}

o N¥t2-L:=-1t.76~12.24 VOC 7G{B)

gL Ground for analogue circuit 1A, 10A |8A,2E(L)

1 : 7G{B)

f APB Power source for praotection circuit BE SF(B}

%“ APS-AL:E.9-5.1 YOO

E AL Ground for APS 3 —

=

-g ¥Dg Over voltage HE GF{B)

= VOCAL :3.25 V (Trip level)

e p DC voltage of the-intermidiate circuit oH 6F(B)

= P=N:max. 400v0C

ﬁ

]

=1 N2 DC current of main circuit 7H

— NZ-H:1_3¥DC {Trip level) {up to 5.5kvR)

=y Ground forp and N2 8H 6F {8}

-

UL Ground for base circuit of U+ 2F 1F(B)
DP UL: 6.5~9.5% *1)  (1.5-75 KYA)
ODP31 UL:—E.ENQ.EH {33 -75 kVa}

1 VL Ground for base circuit of ¥+ ' IE PE(B)
Dp ¥L: G.5~%.5v #1) {1.5~75 kVAa)
BP3 ¥YL:-bB.5~9.5Y (33 ~75 k¥A)

Y WL Ground for base circuit of W+ 4E JE(B)
DP 9KrWL: 6.5~9.5y *1) (1.5~75 kVA)
DRPIAR-WL:-6.5~9.5Y {33 ~75 kVA)

L Ground for base circuit of X (U-,¥-,H-} 3H RA(B)
DP1GE-XL: B.5~9.5Y *1) f1,.5~75 KVA}
| DP4YA-XL:-6.5~9,8Y¥ (33 75 kVA)

i _—
_After connecting 3ub, PCE, Table 3
P¥12 | Power source for Sub.PCB 1B 1B

PV12-L :11.76—~12. 24
N¥1Z | Power socarce for Sub. PCB 1A 14
NVi12-L : 11.76—12.24
Table 4

Power source of base circuit for 33KVA or more is both positive
and negative voltage.

*2]

L:PCB for control

B:PCB for bhase drive




S Address({location)
hECR Use and lavel SDiteg
in ~5, 5EVA vaEEkvASSﬂJEkvﬂ_“
T PWM signal from control board gg 2D 3E(L)
v Us - L, X{U-) - L i PO P
I
H : .
: , Transistor:0OFF | Transistor:0ON 1 1D 2E{L}
L
FS IV/F converter output signat [ 4 6A 48 (L)
J 0 F'5_1é1.r (D1 itch 10V) Fa-L
: <L = P. SWlic ~RY
“y . 3V [Dip. switch SV}J_ L Oy
i Ol-L = 20mA
In_case of the above F5-L : approx.390kHz
IAC |Motor current defecting signal RN 7B 7B 5C({L} 124
TAC—L e
[0C  |DE-current signal aa 7E{L}
100 =L
NP 1Motor speed detecting signal A GA BE(L}
It is vsed for automatic restart
WIP=—L
InEimEs. |
]
L.OFF |Mhen it is shorted with (D ,electric thermal LC 6C 4E{L}
and over lead limiter funchion would be Stopped
1

Tahle &
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P1 ¢ °
P
*
| vDC N DPS oP8
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Fig.6

PARTS LAYOUT OF BASE DRIVE BOARD




4 TROUBLE SHOOGTING

4-1

TROUBLE SHOOTING AND MESSAGE CONTENTS

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

Locate the cause and take corrective measures promptly before re-

starting operation.

Table &

Fault Message and Diagnosis

Symptom of malfunccion
wm|w
%f E; :E Displuy on = Cause for taale
g S digital | = (Mesangs conLenLe) theck polnta Supgested Femedy
= R -
iz SRETAL Lan -
= M A pinel - -
E EE :"E.u [ TERROR E E
— —~ & , n i
lL: So|B ;| A
ver. ¥ @ | B emonthing cirewie| A | Check for sudden loereane the doceln-
- Dvervoltage decelerption. kation time.
Check that the mitar  (The motor cenpet be
ig ok Totated from applied te continuoog
the load snide. Tegenerative load,
. ool @ | vercurcent durlng A [ Cheeh [or Eudden Inereame Tha
malor accrleration accelerntion. scceleration time.
[owvertutrent at
acceleratlon) Chock For gugpur Chech For the output
mhoregiceult ot line (moptor} and mocer
L_gruund Emult. dhgcicirgult.
Chech that Lorque Feduce the torgue
booxt 16 net tor high. | boose,
Check thert the motar | Check the moter of
ta oot lecked, load.
Chack that Jogpging Aeduce the jegping
frequanay L too high.| Frequency.
OcC _Becel o [rreTCuTTEnt durlng & | Chech [or suddan Increane Lhe
sator deceleraiion deceletntion, Jecalevatbon time.
[Dvercurecent st
deceleratipn) Check for oulput Check the surpur line
shortcirouit or motor sheartelreviced,
pround Faulr.
OC.Ocive o | OweTCUITENC durlng A | Chech For sudden Eliminate gudden
gonstant operation change in load. thanges dn Joad.
of =mator
[Gveccurcenc durlng Check for eulbpat Check the putput line
operastion) shotteirewte and BoLel dhoricirouic,
greund Faude,
Qver.L a | Inverter gverload & | Check thar the load Eeduce the load
[Overloaded In nob Tow hemvy, faetar,
apgTHLlon]
Check that the Adjust to m praper
electronle thermal Tawel,
Tevel 18 corTect
|_ {"dT changed).




ket

SympLom of malfuncrion
=§ ::':' :h: Heplay an F Ceune Far feult
a =
E Eu iE dijrtll EE (Hamsage contanca) Check poiocs Suggented Cemedy
- | GpEcatfon -
- =l pape] )
T (oY A - r
“ 2: ™ { YERROR - "
g [z E|é = -
0} Fio o Temperntura glgniti-| A | Check thar the coaling | Eeplace the cepling
cantly Increaging tan la totacing. Exn.
(FEm overhemat}
Check chat the amblent
Icmperature is por Loc
Blgh.
OYER C. -} Owatcureens A | Gheck chet the Check aboormal
detmct [an just datector cucrent condlilong of currant
Witwr pawer [W CLrewiy Lo normsl. detector and PC bosrd
decector clrouic.
Undar v, [ Powver wupply A | Check chel no voloege Rewiau the power
abnoTmal deepa, supply myscea,
{Undervwoliaged
Check Lhat ng posc Repiace HCR pnd Hg.
cootact of HCB wnd Hg
im Igund, :
Chech that power hag Da mor tuen powsr OFF
bern tupped OFF or durifig Jogging
fndtantaneour pover vperation.
Eniluare haw oecurced
during Jogpping.
Check ther 100 mger or | Re—gcheck the pevraT
Iess inerencaneous BupplyY Syslem.
power fnllute has .
eccurred more than
it times tTapealedly
for 1% mioutes,
InsL.F-F 1] Fover aupply A [ Chech Lthat no volrage Btview the power
abiyrwmal drop 13 lawod, aupply Bystem.
[Ingtant arnesus pouce -
failura) Check that pa puoc Feplace ML and Mg.
coneact of HCE and Mg
1a found,
HG-EFRS a Free-run gtop A | Check that Lhe cpeca~ | Do not entec opsracion
colmicd abnormal Lion commAnd fa given | commapd, FRS duking
during molor Free-Tun, | fcew rus.
ant that ne FRE s
*NCeted.
With Feme-run Scop Re-atact gparatlon
applied, undecvoltage | afiec teset.
4 IndLAnLaneacug
powgr failute hag
wcouired.
With Free-cun Stap Re=ptarl opatatiarn
applied, pover haa alter reaet.
beeh cut ofF, With Free—run Spap
— applied, d¢ ot tuko
HWlLh Freg-rum Stop paver OFF.
applied, power haa
been turnad ON or
TadeL apeteiloh hoa
t beeo performed.




..

bt

Symptem of mallunttlon

w4
sE|CR|nk -
[ - -E Disfrlay on -
L& | digltal Ea Cauce For Feult Cheeh polnta Suprested Temed
: E g SpETRLLON TI: (hroaage contente} patn R mecr
= = ulw panel o
BHREETE :
T |a@alis B - =
Cry < {CPU werge] A | Chegk thar no large Kegp tht nolse mourcw
noime mourcy L1n feand | wway From the usit.
nenrhy.
Ioverter nbngrmsl Bapair
TR OT o (BC broklng seEtang A | Check that the Fe-wut the T=0CF cime
Line qwer.] braking eNternal of mdjuat DL brakisg
comennd frput Eime earernel cossand lnpuk
dowe not txeced the timet o lemm Lhan
time preast by F-22 T-DCR.
T-DCh.
NG DG a (The jogging mode A | Cheek that pouver has With the joggling mocde
1o wped insdvectent-] beEn turnmed O with O, do not furn
3] the jogging wmode ON, power ON, ewLitch
comsarcisl power commerclal power
supply valtage hag aupply wvxltage or
been switched or resel | TEset.
operntlon les beon
performed.
© - - - E | Power eupply mide Fepair the shere-
shortgitouit and clitewnit apd ground
gtound Fault. Fault.
Imguf[iclenr MCH IncTeans HCB
txpatity capmel by,
- Tnvatier module ot Repait
eonveriar woduls
demaged.
o - - Fowar Eallure B Chack fer the pouer Bevimv the pawsr
failure, wupply syatea.
Check thet va poor Feplace HCE and k.
contnck of HCH amd Hyg
1» foond,
o - - - C | Jverlomd Heduce tha load
Enpkpz.
Therwal relmy preset Szt the preset walug
value Fauley o & proper one.
RC.HBH o DE tetninal wvan & | With D5 DM, pover hes | With DB O, d¢ not
uked fnmdvertently. been turned OF or turn power QN py
reast opration hom TAEAT,
been perforsed.
IV WAIT Supply voleage A | Hhen cestwrt Functlon Eeviev the pouver
LELTLTY uakr welected, mupply supply aystam.
{Ondervol tage} waltege dropped in
l 1007 or legm.
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Symplom af malfunctlon ]
P
- = | 2 ]
L] 7] - Dleplay on - Capse for [auin
= E il t
.E E E digital EE {Messege contenrs) ok pelinte Tugaeated cemedy
3 3 opadtian -
- e b paoal - o
R { TERROR 3 A
g |GEE ZZ | & . _
AbJusT Supply voltage ] Fe-ctart funcifon wee | Connect Ro and To.
LU zhnarmal e lected wiihoul
cenne=tiog fo and Te,
ned ImElantanega
poveT faillure angd
'I.Indenlnluge uc, ow
fripped (200V £laxcd.
[ili%4] Refer 1o para. §2.72| o | wefer te para. 7.2 Befer to purs, 13,7,
Hiumeral o Lhe following - @n the follawing on the fallowing
l page PREE . pagE.
O Ahbws the squipment which gesms to OpETALE in penecnl.




when troub

v o st w B kR 1 e L ] b e ™ |_|"|_FL|-|L..3

le happens.

otates )

(yu motor r

- {heck
— Check

— Check

— Cherk

— Check

- {heck

— Check

— Check

— Check

— Check

— LCheck
valua
*

—[Check
in "
Ehecﬁ

comma

*

the wiring between inverter and motor.

the input voltage whether it is ratad voltage or not,

the wiring between and @ on the circuit board

*They should be open. _@__

{normally open )
the wiring between and () on the circuit board

*They should be open. _ _®_

the operation mode in the monitor mode whether it js

set according to application system.

F-SET-M: OPE-key/Terminal
FFR-5W : QOPE-key/Terminal

Lthe reference (freq.setting} signal

When F-SET-M "(PE-key" is selected, check the
FS[JJ.LJHz in the monitor mode.

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

r1‘“:1-L t0~10VDC or 0 5VDC] a1g0 check the BSCICIC. CO0NHz
LIDI L:tlHEI}mA it the wonitor mode.

whether setting frequency is less than minimum frequency
*5et the frequency more than minimum frequency.

whether LD indication is in "Moniter" mods.
*Select "Monitor" mode.
In the function mede,the imverter cannot start.

whether key of Dig.Ope is pushed when F/R-5SW

inm "Monitor" mode is selected with "terminal®.

*Once,run command{FW/RY) must be turned uff,and then
turned on again from -the terminal.

the output voltage of U-V,¥-W and W-Y whether they

are balanced or not.

whether setting frequency of "SPEED1"."SPEED3™ is proper
wien you use multl stage speed terminal {CF1,CF2).

"SPEEDT~3" must be set or multi stage speed command
(CF1,CF2) must be removed, L

EE. Farmurd | Bererne T mr

Fwr =1, ] aFF DFF OnN

E DFF GN OFF OH

FWD] REV
whethar RUN key and RUN key of D-OPE are pushed togethe

e-kKey" made. )
whether forward operation command and reverse operation

nd are input together in “Terminal" mode,
Only one signal should be input.




(ﬁa motor accelerates)

— Check the reference{{freqg.setting) signal

When F-SET-M "OPE-key" is selected,check the
FS{ ] ][ JHz in tha monitor moda.

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

VG—L '0-10VY0C ar 0 S5YDC
IDI_L:4~EDmA

— Check the F-05{frequency upper limiter).

— Check whethar the preset value of "F-END" in the function
mode is more than maximum frequency.

— Check wherther the wiring between (J§) and (L) on the

circuit beard is open.

~~ Check the load whether it is too heavy or not.
*Reduce the load or adjust the overload limit level
by "OL.LMT" (¥R) clockwise,

rIDU%

SD$—=-*-{:}.Q-;—-!5D$

GL.LMT

—-  Check whether setting frequency of "SPEEDI"."SPEED3™ 1s prope
value when you use multl stage speed terminal{CF1,CF2).

* "SPEEDiI~3" must be set or multi stage speed command
(CF1,CF2) must be removed.



(bver current trip (DC.Accel,ﬂC.Decel,DE.EriveE}

—— 00 trip comes immediately at starting]

Check the following after taking the motor from
the inverter,

Whether C. trip comes or not.

— OC trip Eumes.

* Check the power(transistor) module and
base drive signal waveform:Page 27,28

- No 0C, trip

* Check the following after connecting
the motor,

Puring the inverter Dperating(accelerating,dece]eratigg
or constant speed)

— Hhether the starting frequency is too high or not.
— Whether the V-boust is too high or not.
— Whether the load is too heavy or not.

— Whether the Acc./Dec. time is too short for the
igad GD?* or not.

L—Hhether the Jogging frequency is too high or not.



(bver voltage triE)

— Check the deceleration time whether.it is tno short
for the GD? of load or not.

* Prolong the deceleration time.

* Use the regenerative braking enit.

-— Check the power source hetwork line whether there
are phase advance capacitors on [t amd they are turned
on/off during inverter operation or not.

5
ngé,Phase advance capacitor

[ |
A /

* Change the wiring system with the phase advance
capacitor.

* Put the braking umit in order to suppress the
over voltage.



(Enstantaneaus power failure triﬁ)

L~ Check whether power source is turned on again before

LCD display is turned off.
* Power source should be turned on again after

LCD display 1% turned off.
T > 0.3 sec.

Power on [ [ oN
LCD e LI OFF

— {Lheck the magnetic contactor on the inverter primary
side whether it has chattering or not.

— Did the power failure occur?

* IT the automatic restart function after instan-
taneous power failure is allowed for the appli-
cation system,use the automatic restart fupction
in the function mode F-28,

F-28 switch 00DG0101

{0: Hot available restart
10: Availabhle restart

Under voltage triE>

— L(heck the power source voltage whether they are less
than protection level or not.

200¥class 1.5~ 75 kYA : $150~160 YAC
400Vclass 2, 5-75k¥A  : 280~320 VAC

— Check the transient voltage drop by rush current into
the smoothing condensér or starting current of the

motar,
* Increase the power source capacity.
* Use the restart function on tha F-28
F-28 switch DODGDIOA

00: Hot available restart
10: Available restart

— Lheck the magnetic contactor whether it has chattering
or not,



(ﬁverheat trié)

— MWhether cooling fan in the inverter is rotating or not.

— Whether air jnlet and exhaust ports on the panel box
is blocked or not.

— Whether the cocling air path is blocked or not.

l— Whether the temperature {nthe panel box is less than
specified value or not. _
* If it is too high,improve the cooling.
r3ee page 59~67,selection of ventilation

(pverluad tria)

— Check the electronic thermal level in the function
made F-23 whether it is proper for the load condition
or not.

L~ Check the overload limiter level whether it ig proper
for the leoad condition or not.
* This level can change with “"QL.LMT".

—100%

50% Y w1501
OL.LMT
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4-3 HOW TO RETURN THE SETTING TO THE INITIAL SETTING

¥hen retuning the setting to the initial setting Tor some reaénn.fluluw the
steps helow.

vy
@

@

NOTE:

36

Turn power on,
et the right side of DIP 5% on PCR 1o "OH".

Turn this 0OR,
L on

7
O 0o 0o =

(FF

Fith the | NON EUN STR keys on the digital operatlion pansi

pressed at the same time, turn the forced reset hyetton OH

After resetting . release these 3 kevs pressed in [ or 2 sec,

At this tige, | BO O {jﬁ:ﬁjf {ROM K0.) is displayed and operation steps.

If FM CQ00. QOH= is displayed, it means that these 3 keys has

been released too early. Repeat steps @ - @ above agzin.

But RYRAM failure makes | B O U[:ﬂ_}f] remain displayed even {or the

abeove steps.

iood ¥VRAK : Displays |FM 000, 0OHz by forced reset

Failed NVRAM ; Displays stil} EQ D{' by forced reset

Turn power UFF ar turn the forced reset buttom or switch ON.

Turn BI!P SF OFF.

Turn power ON again, and check that the data correspends to the staandard
perset valve{factory setting). :



5 mearsurment
5.1 PWM OUTPUT SIGMAL WAVEFOQRM FROM THE CONTROL BOARD

o The PWM control signal can be checked with the check pins,U~2,
on the control board.

o Check pins and waveform

Fin Phase
_ U «— L U+
¥ L ¥
W <= L W+
{ =— L U-
Y =— L V-
i — L W-

R memrm

——eeyen W = % * w = eeeyel—

Pem 2V Pon 2V 1=2ms 2=2ms

* The pulse number would be changed according to output fregquency.
* HWhen the PWM signal is not proper,the control board should be

changed. :



5.2 MOTOGR CURRENT WAVEFORM

© The motor current waveform can bechecked with resistors on the
control board. The signals come from AC/CT of the output.

@ AC/CT output

vqu R1.R2.R17 Hole CT

- Your.
E - & R1,R2 Ey

LAY

R38,R51,R52

(3300 :
/ zlr i 5~11L 16~-751

oL

2.5~ 27K 33~T7EH
¥ 100% Load : 3.0 ¥
QuT
. 150% Load : 4.5
Design value ) 1ppa Fovg o5y
M= Lopad 6.6 V {l.5 G5

o Resistors for check and waveform

Registor Phase
Rl =— L 1]
RZ2 «<-— L W

M‘

5 \
:- L
.~/ "J!"\v\

o
"-w*r

T; “ﬁgv“

Fm*r. :r‘, fﬁ: 1 I'I ._='.=I'I'l'5

The waveform would be changed according to output frequency.



o
i

5.3 DC-CURRENT SIGNAL

o The DC-current of the intermidiate circuit canm be checked with

the checkpin on the control board or base drive board.

» The signal

o Checkpin and waveform

N2 —N {on the tontrol board)
IDC—L f{on the contrel bgard)

l-linl-i-b-¢-'1.|-11

1

i

'

L]

]
H
[
H
[
L3
[
[
H

¥
:
[
H
H
H

.

oTrip level

f

is used for 0.€ trip.

3

VAR AR _//'
//f.////l///

P 1V

=
i

1.5~ 5.56kVA
7Y kVA

: B

/_r//

iwims

Inv. 1.5~5.5L  {8-~23L 40L 50 ~75L 50 ~ 75H
Model 2.5~5.6H B~4a0H :

Trip level 1.3V 6.6V 7.9¥

Tip level 7.6 7.1¥
Checkpin N2 — N IDC - &




5.4 Output signal of

base drive

@3.5,5.5L , 2.5~BH

1.5, 2.50
Caontrol hoard Control baard
J11 J17 J11 J12
[ ol pr | o 11 v | o |1 Br | O L1
EU | - Ev | o x| O
BY [ O 13 B | O |3
BY [ 15 By | o |k EY | O
EV |0 BI | O £y | o B O
oG E2 i 216
BN | O By | 02
'8 IO KTy EN | O 10
@8~22L, 11~22H
Lontrol board Buffer PCB
| Jef 14
J11 J12 L ]
BY | 2 |4 ey | o |1 1 Jéd 15
LN 00 00 ao[
BY [ |3
By o 2o = E
EY | O 07 | O W mw oo J22
| i
BN P D . ___5
EH '\-—-} 1D B b e e o S
DoOuUoU0 '
17 J23 7
i
@33~-TEKVA
Base drive board
0 o B Jn 1
Jie oooooé] 'oo OO0 GG‘
L Dw e e TR OE o3




1.5, 4.5L

BU — EU  {U+} ™
S e
- +
1B e | ;
B - + f:l
(BL) (R) S
8 ._{E (U=} = Jfﬂ.ﬁ'ﬂ'
{BR) (W) i1z . No operating
BY — E (¥-)
{(Yy (W)
B — E {W-)
(0} (W) s
@3.5,5.5L , 2 5~8k
BU - EU (U+) ™
I
- +
(V) (R) -
BW — EH {””,J
{(BL) (R)
Ry o
BY — £Y (v-) |Y12
() (W)
BZ— EZ (H-)
(D) (W) /
®8~22L, 11~122%H
BU— EU (U4}
s ]
BV (Vs
(Y} (R) J 21
BM — EW  {W+)
(8L) (R) p
(EI;_{E‘? (U-)
R
BY — EY {¥-) J 23
(Y) (W)
BZ — EZF {W-}
(0) (W) /
@33~-TCKVA
BU — EU  {U+)
G =0 o)
- +
(V) (R} It
BW — EW (HW+} oy
(BL) (R} T
[ax]—tax (U-)
BR) (W) -9y
BY —EY (y-) |17
{Y1 {w)
{g% "{Ei (W-) ND operating

“l

Operating

dd

|
0
k

0.8y

T

Wiring color

B - Black
BL- Blue
BE- Brown
& - Green
¢ - Qrange
¥ - ¥Yiplet
R - Red
W - White
Y - Yellow
N _1___
oy
\'[]V
- 9%
Ul IR
Operating



5.5

How to check converter modules

The converter module can be checked to a certain extent &t terminals.

s
¢

m .

o EE]L
S et

"

:.?E
1
Z

r
e |
! . j

:ﬁl

22~THKYA

8~16L
11220

Convarter module circuit diagram and top views

Turning off power source,make sure that voltage between P and N

is below 15V before operaticon.

Remaove the wirings connected to the converter module and check

it alone.

Measure with the tester set to lrrange.

Coleors of tester terminals Resistance value
Black-—-——-——-- Red
Ri~) ——s 5~}
S{~]) —  T(™} 50kn ¢r more
R[] ——= T ([~}
P{+] —» R[~]
Fl+] —r  5(~] E0ksr or more
Pl4] —  T(~]
B~} —= P4}
S~} e Pi+} EQ0m or less
T () —a  pP{+}
Mi-) — R{~])
Nt-} — S{"j 50 or le=zs
MNi—) — T{~]
Ri~) == HN{-}
g5{~) —  N{-} 50k or more
Ti~] — N[-]

~*alternation terminal
If the resistance value is not proper,replace the diode medule.

* Failure symptom : MCB trip (shortcircuit of Power medule)



5.0 How to check invertor modules

The inverter module can be checked to a certain extent at terminmals

(P, +} _
U+ vt [
BU BY Bw
EU Evw E
+
u
7iT cs v
— W
£
E X
U_
IN. =]

Inverter module circuit diagram
Turning off power scurce,make sure that voltage hetween P and N
is below 15V before operation.
Measure with the tester set to 1Q ranges.

{Easy method to check inverter module without disassembly)

[Cgi;zk?f_ffffff_gzémlnals Eesistance value Check spot
P — U Uy
P —— v 50k L or more Y+
P — W W4 ]
i — ] D= |
[y - v 507 or less V-
N —_— W We
4] s P T+
v e P 504 or less V4
L] — P W+
U —~ b U-
| ¥ = I S50k or more V-
i —_— W W=
(Check after disassembly)
Cgigzkff_ffffff_égémlnals Resistance wvalue Check spotl
B -—— 0 U+
BY — v 1007 or less V4
| BW > W W+
BX - u _
EY —5 1y 1002 or less V-
BZ — W W= N
] e BU L+
¥ — EV 50 ~200 or more Vi
" A BY W 4
&) e Bx -
¥ — BY SO~ 2008 or more V-
i r— BE W-

* Failure symptom : Over current Lrip causes without connected to
a motor.



6 Appendix
6-t E-THERM FUNCTIOM { F-23 )

The protection characteristics of the electronic thermal can be

changed by OPE-key.
The characteristics is approximately as follows:

00
[ime
fsrg)
150
108 L
&0
L0 | '
I
1 1
] |
1
, '
L
o R I T — , s
T L S0 (g0 115 120 54 18D

Inverler qukpul currenk [1)
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(FGR YOUR REFERENCE)

(1P23)

6.4 SELECTION OF VENTILATING FAN OF INVERTER EBOX

When

the

inverter

unit shall Le

recejved

in the bax,

it is necessary to keep the ambient temperature as follows:

Enclosed wall mogunt type(R,k 8 type)

Open wall mount type(C type]

Then pleasse

{1} Inverter
- g 3. |

1.The calculation examples are given

capacity,

Mot
Mot

install ventilating fan tu ventilate

necessary ventjlation and

in the

exceed 40°'C
exceed 5D°C

well,

ventilating hale

list below.

[Q is in case of 10°C at temperature (AT=10°C)]

H a S
Inverter| [nverter Inverter |MNecessary Ventilating
capacity| generation calorific|ventilatién| hole area
loss{approx.|] value T=10 C (minimum?}
( kVA) value) (KW} (Kcalshr)l {m3-/min) {m2)
1.3 Q. 07s &g, 5. 0. 37 0. 004
2.5 0.13 10a g.sa2 0. 005
3.5 0.14a 154 0. 87 G. 010
5.5 0.28 237 1.37 0. Q15
7.5 0. 38 322 1.87 0.02
i1 a.55 473 2.74 0.03
15 Q.73 £45 3.73 0.04
22 1.1 P44 5. 47 . D.0s
33 1.7 l41% a 21 g. 0%
40 2.0 1720 2,95 .11
50 2.5 2130 i12.4 0,14
.18 3.0 2580 14,7 g. 14
70 3.5 3010 17.4 0. 20
ic0 5.0 4300 2d,.? 0. 28
120 4.0 F140 29. 7 Q.32
150 7.5 &450 37.3 0. 42
(2} calculation formula
H
= (m*smin)
K x AT x 40

W: Necessary ventilation {m*- min)
H: Inverter calerific value (Kcaishr)
Total value if having ¢ther heating puwer
: Coenstant ’
- Cp=0.27(Kcal m*C)

[ F: Specific gravity of air=1.2(kg m*) ,J
Cp: Specific heat of air=0,24(Kcalrskg'c) 4
AT: Allowable temperatyre rise( 'C) :

Remarks: l1kW=8&0Kcalshr



2 Consideration of fan selection

Necessary ventilatian @ shall be cealculated in the way above

mentioned. Fan shall be chosen considering the following

matters. -
(1) In case of mounting <the filter at the wventilating
entrance, operating paint @A shall ke calculated according to
Q-H curve of the fan,

Wind pressure
Yy
R{UVentilatiaon registance)

» Fan wing valus,

: T
Wind waluve-Static pressure characteristic

o

{2) In case of bad ventilation hecause of fully mounting
in the box, it is also the same as the mentigned above.



- l;,.-l.

Necessary ventilation Q(m’/min)

0

0.

0

The relation between calorific value and necessary ventilation

50
H Z//’f’r—[
30 } =470y 7Tx60 //
20
10
5
3
2 /
| /f/
. / ///
31, / //‘
10 50 fgg 200 300 Spp 1000 2000 3000 500¢ 100C

Calorific value H{kCal/hr)

Inverter{kvA)—>* 1.5 2.53.5 8,5 7.511 ?5 22

33405060 100 150

70 120



6.5 _HOW TO MEASURE THE VOLTAGE,
CURRENT ANB POWER
MEASURING INSTRUMENTS AND MEASURING POLNTS

o8

!
.
@—* Motot

Commetelal g
ST

t ot t T {1 1
Hodal %JH- % @ i* %
Measutrling Measuring Measuring Remarks‘
items points instruments {Measuring
Input voltage|petween MoV ing Commercial
RA R-5,5-T, % iron-type powear
T-R er . 50Hz 1B0-230V
- Bectifier- gauz; 1gp-230v
type
Input current|R,5,T{Line Moving
I current) Eéi: iron-type
Input power R.5.T or glect?o- PT:HH+HF+WT
P1 R-35, 5-T, E%é tynamlc- (Use 3 same
T-R ' Ype type units)
Input power Calculate according to the following. formula.
factor
P by, =—El % 100 (%)
N3 v
Qutput Between ' Rectifier-
valtage U-%, V=W . type
ve W-U (Not maving iron-
iron-type!
Jutput U, v, W Moving iron-
current E%g: type
12
Cutput power |U,V W glect?c- P1=WU+Hv+wH
P2 D-V,V-W; yoamilo- (Use 3 same
W-U type type units)
Qutput power [Calculate as well as input power factor.
factor
Pe2 Prp = E2 x 100 (%}
NEVIIPE§!
Converter Between H:ﬂ Moving iron-
sutput & and 2 =] type
VCB (Tester is ©O.K.)




.. DUTPUT_VOLTAGE CALUCULATED BY FAST FOURIER

] TRANSFORMATION(FFT) IRSTRUMENT
P L _ e —— -
NET FFT YALUE including )
—= 9o [ 77 "HARMONICS T T - -
— — - \\\_ -

1

i
AGE: 100%}
[
=

‘ /
\ FUNDAMENTAL FFT YALUE
R -
; /
. P ?d P - P ) - m——— ..
I

-
E: .
[,
o
_.%
= /. DC YOLTAGE(Vdc) maasured
w 60 s ~ by HITACHI recomending
e ; INSTRUMENT
-
N )
o
o= £
v 50 ’
N
S
N B
=
:.._.ﬂ
—we 2|
Motor
- 30 PBlode BOOV, 0.14 of more [Z00V clas:
Dliode 1000V, O0.1A or mere(d00V clase
[bz?m;ﬂ : \m
W
- 20 2/
IO (200N claes) 600N (40N class)
monring -codl type wolometer
Ouipult Yoltage Measuring Circuit
40 — R
- o . — . _. . - —
10 20 30 40 50 - - - &0
T (8.3) (16 .7 7(28) 77 33 YA v Uy T

- QUTPUT FREQUERCY(Hz)} - — =~ = = =



(1) Cutput voltage

When you measure the fundamental harmonic effective value of output
voltage,you can use a rectifier type voltmeter. There are many type
voltmeters such as moving-iren type and thermoelectric type. The
rectifier type voltmeter indicates the nearest value of the fundamental
harmoenic effective value. '

Fig. shows the measurement characteristics of output voltage of
PHWM inverter by using each instrument and Fig. shaws those of

FAM inyerter, The indication of the rectifier type shows a good
lineality against the cperating frequency and an spproximate value of
the fundamental harmonic effective valye {FFT}.

You can get more approximate value of it by using a rectifier type
voltmeter with connecting a filter to output terminals like Fig.

when you measure the outpurt voltage of PWM inverter which generates
reverse voliage between output terminals eachtime PWM switches,

Fig, Measurement characteristics of sutput voltage
of PWM inverter by using each instrument

ok Class 0.5 moving-
iren type
voltmeter

_ t

150+ Testdér

109+
Fundamental harmonic
voltage (FFT)

Tester (JIS,C1202,.Class AA)
Class 0.5 rectifier type
voltmeter

Inverter:7.5k¥A,200Y

Motor 3.7k W, 200V, 4p
No load

S0 L

1 . . s o P

6 10 20 3 40 56 o
Frequency {Hz)




Fig. Measurement characteristics of output voltage
“of PAM inverter by using each instrument

/,:-”_--_:___:___L
FJ-f
soo L A
Yoltage
{v)
150 F o
~— {lass 0.5 -rectifier type
voltmeter )
——--Class 0.5 thermoelectric
100 | type voltmeter _
——={lass 0.5 moving-iron type
vpltmater '
50 L
1
¥
0 %0 10 50 B 100 120
Franuency {(Hz}
| Fig. Measurement characteristics by using
7 rectifier type voltmeter with 3 filter
Wwor
¥oitange
)
— 300+
§
2007 Fundamental harmonic voltage {FFT)
Class 0.5 rectifier type voltmeter
with a filter
1KQ Filter constant
oo | 0.224F MaInternal resistance
|

6 20 0 8080 100 120
Frequency (Dz)



{2) Output current

When you measure the outpult current,you can use a moving-iran ampere -
meter because of necessity for the measurement of total effective
current.

In case of the measurement of the effective current a thermoelectric
type amperemeter is also available,but in many cases a moving-irgn
amperemeter is used due to ease to treat, Fig. shows the comparison
betwen measurement characteristics of the thermoelectric type ampere-
meter with resistance load and that of the moving-iron type amperemeter

{There is a little difference between the fundamental harmonic current

and total effective current in case of an actual motor load.)

It is necessary te check the capacity of the current transformer when
you use it because some current transformer saturate themselves in
low freguency,

Fig. shows the saturation curves of current transformers in law
frequency.

Fig. Measurement characteristics of output
current by using each instrument

Silass 0.5 thermoelectric
type amperemeter

Class 0.5 moving-iron
Fype amperemeter

F Y

Fundamental harmonic
current (FFT}

Inverter : PWM inverter
Load ! Resistance

] L ]

] 1 .0 0 40 al B0
Freguency (Hz) :




L

Fig Saturation curves of curreant tranaformers

Inverter
Current transformer : 50/5h Throaah tvpo
Errer class 1.0
{a} Inverter frequency Gver current rating
- at 7.S5Hz more than 3

VYoltage 1150%
] Capacity of CT:

-
0 40VA
Amperemeter 15VA
indication
(a})
wr Capacity of CT:
5 YA
0L
] N X L
1] n 20 0

Load current (&)

(B) Inverter fregquency
at LHHz

M Capacity of CT: 40VA

Amperemeter
indication
{a)
by
in

, .
] 10 | 0
Load current (A



(3} Qutput power

The double wattmeters methoed and the triple wattmeters method are
available for the measurement of the output power,and the double watt-

meters method is often
It {s desirable to use
¢f the phase current is

power.

There are two types of
electrodynamometer type
to obtain it.

used bhecause of ease to treat.
the triple wattmeters method when the imbalance
remarkable like the measurement of the input

wattmeters such as the thermoelectric type and
is useful because of the accuracy and the ease

Fig. shows the comparison of the indication ratic between the
double wattmeters method and other wattmeters on the basis of
the triple wattmeters method.

Fig Measurement characteristics by using each wWwattmeter
{al PAM inverter Inveter: PAM, PWM
Skva 200%
126 - Moter : 3.7kW 200V
dpoles

Indication ratioc

on the pbasis of
triple wattmeters A R

method {%)} 100 A e S

The indication of the triple
voltmeters method by using
class 0.5 electrodynamometer
is 100%.

Doukbile wattmeters method
Digital AC povwer meter
Clamp~on wattmeter

g0 -

B0

20 il L1t &0 | gﬂ 120
Freguancy (Hz

]

{bl PWM inverter

1200 .
Indication ratio HH‘
on the basis of N
triple wattmeters \\ T
method (%) 106} iy Sinmntas

The indication of the triple
wattmeters method by using
class 0.5 electrodynamometer
is 100%.

oL
——Dguble wattmeters method
T "TDigital AC power meter
Clamp-on wattmeter
B0l
0w W 6r B 10 1

Frequenc} (Hz)



NOTE : Both (a) and (b) show the indication ratie as the
indication ©f the triple wattmeters methed is 100%
while the torgue 1s constant from 0Hz to 6C0Hz and
the power is conmstant for more than 60Hz.

(4} Power factor of inverter
It {s impossible to measure the power factor of the inverter by a powe
factor meter because the output frequency c¢hanges.

NOTE: It is possible to calgulate the power factor through the output
voltage,the putput current and the output power. But there is
difference between the power factor as is uswally expressed and
that which is obtained by calculation because of the difference
of the measurement of higher harmonics. %o the power factor of
the inverter isn't ordinarily measured.

(3) Measured efficiency of inverter
The measured efficiency of the inverter is defined as the ratio of the
output active power and the input active power of the inverter.

Qutput active power
Input active power

Measured efficiency (%) x 100 (%)

(6) Cutput frequency

In many cases the sutput frequency of the inverter 1s output from
the inverter as the analpgeue voltage or the pulse signal of freguency
control. So the output frequency is not measured directly by the output
voltage but measured by the freguency control signal.

The pulse signal is measured by 2 counter. The ratio of the pulse
signal and the output frequency is different among the manufacture.
When you measure it,it is necessary to ask the manufacturter.
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