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1 INVESTIGATION

When trouble happens!

—— Investigate the customer's application and phenomenon and
fill in them on the troubkle report sheet.

— Fill in the setting data of customer on the data setting
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 both of them.




WARRANTY REPORT
TRQUBLE REPORT

Customer

Model Type HFC-¥WS 22 HF2E
Seriagl No.(MFG.No.) SE 22 HF 3 82C
Date of Purchase JAN.BB

Date of Installaticon APR. 88

Date of Failure MAY .88
APLICATION Fan drive
] 15kW/4p
Y o . 7N ) '
k' -
—

DETAILS GF FAILURE

When the reference signal [(0~10¥) is feeded to the inverter,
ovear current trip comes.

Mator

spoed dec.

const.

Trip
at 10 Hz

— e e e

\f
-

BROKEN COMPONENTS

Power madule

REMARKS




HWARRANTY REPORT
TROUBLE REPODRT

Customer

Model Type

Serial No.(MFG.No.}

Date of Purchase

Date of Installationm

Date of Failure

APLICATION

DETAILS OF FAILURE

BROKEN COMPCNENTS

REMARKS
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2 KIKD OF PRINTED CIRCUIT BODARD

PGB name for VWS3, WWSIE and WWa3EH

Series VW53 VWS3IE l VWS 3EH
e | Control Jse drive 1 control eeedrive | control | Base drive
1. 55 ™ N $3EL 150 /leEtl 150 3 /|
2.53] > N S 1s3eL2-350 |\ [|ceiz-3s0 _{} /
3. 55 ~0 N 7 ¥ 3 / A f
IL[53L1-1. 5o NS \ /i N \ /
1. 5L b \ A A FA A FARR /
2. st.|s3LeLO AN A / N/ A / A
3. 5L 53L3-5L0 i AN / i \ / N
5. 5L ¥ N/ \f N/ v/
BL| S3LB-11LO_ | 5388-22L0 i A i X
11L { Vi A \/ A\
16L S3L16LO 7\ FAA N f N
opt [ 532200 ¥ FARY Y TN /N
33LL S3L33L0 S3B33LO JA / \ AR / \
40L| 53L40LO $3B40LO / N [ A / \
50L! S3L50-75L0 | $3850L0 / v/ A/ i y
s0L | S3860L0 / A/ ¥ N ¥ \
750 + 53875L0 N W / \
2 5H T $3IEL2-3H A~V GELIL2-3H0
3. 5H| " S } o ¥ o~
5. 5H| S3L5HD o~ | s3EL5H0 o~ >~ |GEILSHO
aH| s31.8HO 53ELBHO GELLSHO
11K S3L11-16H0 | S3B11-22H0 | S3EL11—16HA 53811-22H0 [GEIL11-16H] $381]-22H0
16H ¥ | 4 | ¥ |
2pH| 33L22H0 ¥ S3EL2ZHO ¥ GE 1L 22HO v
33H| 53L33-40HD | 53BIIHD GEIL33=£0HO| GEIR3IZHD GE1LI3-40HA GEIB33H0
40H ¥ 53840-50HO v GE1B40-S0Rd ¢ GE1B840-5¢Hc
SOM] 53L50-75H0 ¥ GE 1L50-7oHT ¥ GE [ LS50+ 7SHO] i
60H | £386 0= 75HO l GE | B&0-75Hd | GE 1 860~ 75HC
75H l y ¥ ¥ ! ¥
1 00H
120H
150H
180H
fnv. fon vesim version
| e S i
Ex) S3 EL 2-3530
l» Revision No.
S5:5ingle phase 220V &

L:Three phase
H:Three phase
L——» Suitable inverter capacity (kVA)

L:Caontrol FCE
B:Base drive/Buffer PCB

> 53

» European versign

G :With G.F.P.

220V 38
380y 37
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3 USE AND LEYEL OF CHECKPINS

PR

DP1AR-XL: 6.5~9.5Y
DPAYE-XL:-6.5~9.5Y

*1) [1.5~75 kVA)

(33 ~75 KVA)

g?ﬁck Use and level Address({Location)
~22K¥A  B3-75kVA TIOGKYE ~
P¥5 Power source for dig.circuit
PY5-L:4.9+5.1 VDC 3R] | SR
PY12 [Power source for analogue circuit 9E 5
PY12-L:11.76~12.24 ¥DC ?EEE% EEEEE
N¥1Z |Power source for analoque circuit IA SB{L JE
NY¥12-L:-11.76~12.24 ¥DC ?GEB% EEEE%
L Ground for analogue circuit 14,10A |(BA,2E(L) OE,1E(L)
7G(B) 5G(B)
ARE Power source for protection circuit 8E 5F(8B) EH{L)
APEB-AL:4,.9-5.1 ¥DC
AL Ground for APS 8E —_— BH{L)
¥DC Jver voltage 8E BF{B) BHIL)
VOCAL :3.25 ¥ (Trip level)
P DC voltage of the intermidiate circuit 6H BF({B} ad{L)
P-N:approx. 300¥DC
i max. 400Y0¢
N2 0L current of main circuit 7H
N2-N:1.3Y0C (Trip level)
N Ground for p and N2 8H 6F{8) 7J(L)
5F(B)
UL Ground for base circuit of U+ 2F 1F{B)
DP ZK-UL: 6.5~9_5¥ *1) {1.5~75 k¥A) -
DPIKE-UL:-6.5~9.5Y (33 ~75 k¥A)
Vi ground for base circuit of ¥+ 3E 2E{B}
OP ¥L: 6.5~9.5y *1) {1.5~75 k¥A) —_—
DP2 ¥L:-6.5~9.,5Y {33 ~75 kVYA)
Ground for base circuit of W+ 4t 3E(B)
DPF 9EMWL: 6.5~9.5y *1) (1.5~75 k¥A) L
DP3AR-WL:-6.5~9. 5V (33 ~75 kVA)
%L Ground for base circuit of %-{U-,¥-,H-) 3E 6A(R)

*1} Power source of base
Power source of base

and negative valtage.
*2) L:PLB for control

B:PCB for base drive

circuit for 22kYA or less 1% positive voltage.
circuit for 33kVYA or moere is both positive




’ A Locati
g?ﬁCk Use and level ddress{Location) igzei
~-2ZkVA 133~75kVA | 100k YA~
U PHM signal from control board 2D 3E(L) 13{L)}
¥ _ Y 30 3E(L) 1J{L)
L, X{U
W ut - (-3 - L 30 | 26(L) | 13(L)
i ¥+ - L, f(v-) L
ol WL Z{N-) - L o[ ZELy 1L
Yoo 1D 3E(L) 1J{L)
z : 10 2E(L) 1J{L} i
FS  V/F converter output signal - " TBA 44 (L) | BA(L)
| FS —L
Vo, = 10V (Dip. switch 10V)
: 8Y {Dip. switch 5Y)
: IDI-»L: 20mA
|In case of the above FS-L : approx.390kHz
IAC  Motor current detecting signal i 7B 5C(L} 7B{L) |24
[AC—L
[DC [DC-current signal 9A 7E{L} SA(L)
IDC—L | :
NIP  [Motar speed detecting signal i BA ! SE(L) 3E(E)
It is used for automatic restart ]
NIP—L 5 |
—,r—rur l ! 5
0 |
TH.OFF |When It is shorted with () ,electric thermal ' 6C | 4E(L) | 6C(L)
iand over load limiter function would be stopped! ;
| I
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4 TROUBLE SHOOTING
4-1 TROUBLE SHOOTING AND MESSAGE CONTENTS

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

Locate the cause and take corrective measures promptly before re-

starting operation.

Table

Fault Message and Diagnosis

Syspiom of aslfunceion

igliel.z .
] - - Oisplay oo L Cavae Ear Fault
_E 2 |= E dlgEral 25 {MenFags concents) Check points Suggesred vempdy
15" oparacion a-
= 2al=m pane] - -
5 [3Z|8 = :
= |E5|(= { 7ExEDR 3 :
5 jsSF ez |8
Over.¥ o 0T smonthing sirewic| A | Check for sudden Increass the decule-
= Dvervaltage ducylsration. cuklon tlea.
Chuck that tha wotor |The motor canocl ba
~ in nac rocated ftom applind o cootincous
the (oad side. regenncniive laad.
Ol hecel o | Overcuzrass duriog A | Chuck far audden [acTeasa the
Bator apcalETatian rcoelaration. acceluration tims.
[aversutrent at
acceleraland Chech for oulput Checx for the cutput
aharecleendt or Ling {moOEATf) mnd mokor
prownsd faole. rorteireuic.
Check that tarqua Enduce ths torque
bkoawt Lz not too high.| booet.
Check char the motor | Chack che sator of
la Aot locked. load.
Lbeck Chat jogying Reduce the jopging
[requenty fa cao high.| Praguanzy.
GL.Qutwl @ | Cwarcurrenr durlog & | Chack far auddew Incramsa the
mior decaleraticn decalaratlon. deculecation tims.
{Ovarturcent at
decwlararion) Chash for omEpur Check the cutput lina
shoaricirevls or mraf shortcirculted.
H ground fauwlc,
0C.Driva 3 | Cwercurranc ducing & | Chack Cor auddan Eliminace sudden
EonATARE operatlon cthinge in load. changsn io load.
of wotor
(Gvercurrant during Chich [or oubput Check the output linas
apaTatien) shorteircult and sptor meortciceuit.
Evogoll Cault.
Ovar.L @ ¢ [AVECREr overload & | Chack that the losd Ewduce the load
[Ovarloaded Le nat roo heavy. facror.
operatign]
Chack thar the Adjust £o a pTopuer
alustronic (hermal level.
level Lg correct
{redft changed }.

11




Synprom of salfudction

i = o =

JZ2(Z8 E | visplay on T Cause Eor fault

| E E %l— dighral 'E ! leazage sontents) Chech points Suggestad camedy
‘= i m| aperatlon :"' R

Lz s —=~ panal a -

Y 5 { 'ERRDR 3 -4

L3 w3 = 2 <

04 Fin o Temperature sigoifl-| & | Cheek thar the cooling | Beplice the cocling
canely incraaming Fam i@ rocating. Ean.
LFEn ovecheat]

Cheech char tha webient
Cemperatyce Lo ner coo
high.

OYEE C. a OveTcurreng A | Thack chac the Check abnatonsl
daTEiTion Juat detector CUrTeEE ) tonditions of currant
after poway QN circuil iy pormal. dececcar mnd M board

detactor circuie.

Under V. o Pover supply A [ Checi chac op valtags | Raview the powr
abngrmal drops. supply sysfem,
[Vaderyal Lags)

Chesh chat oo pasr Eeplace RCEH abd Kg.
contact of WCN snd hg

Ls found.

Chech char power has Da nat turs powsr OFF
beew turnad OFF ax duting Jegping
LRECAnC ATNSUS ROVAT operatilon.

failurs has gocuread

duting joggiog.

Chack that 100 mxes or| Re-check Eha power
Lasp loacancansous Aupply srywiam.
povat fallure has

pocutrad mora than

LO tlmpy capmatudly

For L0 wiourey.

Inae.FaF o Fousr supply A | Chick thet no woltagn | Review Che powsr

abnormal drep im found. IUPRLY FYRTEA.
: TANRTan[ANEDLE poWET
; favluee) Chack (hat ho poor Beplace HMCE and Ha.
i contaet of MCE and Mg
: 1a Faund.
| AG-FRE a Frea-cun 11op 4 | Check shat the opers= | D¢ not sokeT 9parati
comlind aboormal tlon command ia glven | conmand, FI5 during
1 during motsr Ereg-rum, | free Tun.
F atd thet oo FRS iy
1 entarad.
i
1 With Frase-tuo Stop Ex=-aiarr oparatian
applimd, undervoltiages | after cawati.
or LoCABtankcul
power [wllurs has
acEuiTed.
Mith Fegm-run $top Le-ntart cparatice
applind, powar has afrer Cenetl.
bason =ut off. Hikh Fras—-rus Stop
applind, do nor fun
Fith Free=fun Stop pover OFF.
applised, pover han
baag turoud OM or
reawt opecallon ham
bt perfcrmed.

12




Symptem of nalfuoczian :
- | a4 i ! '
igiiehg 5 |
.g"g '35 7 Dsplay an — c ¢ fant
I = = ] digital L ause Cor lawbe '
a E ;_!-... i “i:‘_r_“n 3 iMestage conienta) Check paimgs Sugpeared ramady
= 3. panal ? : -
: zzs {ERSOR T :
3 351 b3 i
- [Tl I [~ ﬂ | : i =
! CEW i & IZPY acrer) A | Chack char oe larga Kenp tha folse source
H f I nolsg gourse im faund away from the anit.
1 ; MEAT by,
! ! |
; ! I | Inverter abnprmal Repatr
I T )
; | DR oT ! 3 |m: braklog setcing | A | Check that che B Ae-gat tha T-DCR tica
’ I I timm gwer.) braking sxcernal or adjust DC braking
N ; command LRPuT Clas ancaroal command input
: | | daes ot excead che tima 18 leas than
| i I tim presetr by F-21 T-OCE.
b I | i | T-DCK.
[ | ¥6:J06 | o [i(The Jagzing nade A | Check that powar has | Wlth ctha Jogying mode
: | i : 14 wsnd lnadvercent baxn tutned UM with GN, do oor turn
! i ! ! ; Sl the jaggiog wode OM, power ON, swireh
i i | il | ’ commarelal power coosercinl pover
, | : i Supply weltage bas supply valtage or
) f | | ! bawn avitched or resdc| cesak.
H ' ! aperation has beapn
i ! ' performd.
, g i ; - ;- - 3 | Pouar aupply side Repair Che shork-
) ! AhotkcliTouls and ClrcLir and ground
i ' ground Faule. Fault,
! | i tneufficiant HCN IncTasss MCE
| ] capacley capgciiy.
| H
1 ' 2 4
I - ! Invarter module or Repair
| convar tar medule
! dasaged.
! . a - - Fawsr Tailure B | Check €0t che power Huv lev tha powvar
: failure. supply system,
. Check cthar oo pear Replucw HCH and Hg.
| Zontack of MCR aod Hg
| ! iF Found.
1
I
1 i a | - - - £ | Gwerlowd Beduce tha load
! i facror.
Thermal relay presst Ewk the preser valun
valux Feulty La 4 PTORET OO0A.
N DA a Db téraimal wanm k| @ith DR ON, powy hag | With DN OM, da not
uvEdd Lloadvartamcly. ean csurned OW or turm powac ON or
fapet oparacian haa cesgt,
! baaa perEarmed.
U¥ WAILT i - Supply valtape = | When rektact function Piview Eha povar
| Jbnarmal way swlacced, aupply ; Fupply syscem.
[Endervoltagn) voleagw dropped to
100V or lmas.
oy, BRI @ BFH carminal L3 A | Check BRH-L ahaec- Connect 3RE wleh
- mar ConAesEEd cirouited. L.
with L terminal.
A oy.axg o Cvarveloage of A Chack inpub waltdgs Chezh the pawer
loput velisge dospn't sacasd Tated supply sywtem.
not durlng de= voltagas +10%,
eelecaclon,

*) 1T 2Z0V:283VAC
JF IBOV:565YAL

13




Symptom

af malfuncelen

Circuil boeaher

HCE

Elecl coddghet i

Hg

contaslor
Theymal Telay

THRY

Figplay an
digltal
opmaklan
pung |

L EREDR

Sy

Fault alarm

relay

Causa for faele
(Mesadpe conpentdl

Aeuet

i hegk polnta

Suggested cehedy

BoD
Humecal

HYRAM Tyllure

- j[Check Thar ma aperatlan
15 purfarmed after poven

.1 "

Ser page 21,22

~H

thows Che squlpMent which seswd to opeTdte 0N general.




when trouble happens.

Q‘IU motor TDt&tEE)

— Check the wiring between inverter and motor,
— Chevk the input voltage whether it is rated voltage or not.

— Check the wiring between and (D on the circuit board
*They should be shorted (-

normally close

— Check the wiring between and (U} on the circuit beard

*They should be open- _ _(D_

— Check the operation mode in the monitor mode whether it is
set according to application system.

F-SET-M: OPE-key/Terminal
F/R-SW : OPE-key/Terminal
— Lheck the referenc (freq.setting) signal

When F-SET-M "QPE-key" is selected,check the
FSUIJUL.LIHz in the monitor mede.

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

¥ :0~10¥DC or 0 BYDEC
4~20mA

0-L1
Tor-L:
— Check whether setting frequency is less than minimum frequency.
*5et the frequency more than minimum freguency.

— Check whether LCD indication is in "Monitor" mode.
*Select “"Monitor" mode.In the function mode,the inverter
cannot start.

— Check whether key of Dig.0pe is pushed when F/R-SH
in "Meonitor" mode is selected with “"terminal'.

*Once,run command{FW/RY} must be turned off,and than
turned on again from the terminal.

— Check the output voltage of U-¥,¥-W and W-¥ whether they
are balanced or not.

— Check whether setting frequency of "SPEED1"A"SPEED3" is proper
value when you use multi stage speed terminal{CF1,CF2)},

* UYSPEEDT~3" must bhe set or multi stage speed command

(CF1,CF2) must be removed. F 10K |OFF | OFF | ON
BY ] BFF[QFF | O8
F s TR 1[5

#{:Check whether ;EE key and Eﬁx key of D-0OPE are pushed together

in "gpe-key" made. _ .
Check whether forward operation command and reverse operation
command are input together in "Terminal" mode.

* Only one signal should be input.

7&




(ﬁe motor accelerates)

= Check the referenc (freq.setting) signal

When F-SET-M "OPE-key" is selacted,check the

FSLIC ][ tHz in the monitor mode.

When F-SET-MF"Terminal“ 15 selected,check the voltage
0r current signal on the terminal of printed board.

VG-L 0~10¥DL or O 5YDC
IDI_L:4~EDmA

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

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

— Check wherther the wiring between (:) and (L) on the

circuit board is open.
| —(JE}-- )
NS

— Check the lcad whether it is too heavy or not,

*Reduce the load or adjust the overload limit level
by "OL.LMT" (YR} clockwise.

—100%
¥

50% ——= ~—150%

OL.LMT

— Check whether setting frequency of “SPEED!".."SPEED3" 15 DFGDEF.
value when you use multi stage speed terminal(CFi,CF2).

* "SPEED1~3" must be set or multi stage speed command
{CF1,CF2) must be removed.

14




LI

(ﬁver current trip {(0OC

_Accel,0C.Decel ,ﬂC.DriveD

OC trip comes immediately at starting|

Check the f
the invarte

Whether 0OC.

1

= OC tr
*

— No 0OC

allowing after taking the motar from
r.

trip comes or not.

ip comes.

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

. trip

* Check the following after connecting

the motar.

During the inverter operating{accelerating,decelerating
ar constant speed)

L— Whether the

— Whether the

— Whethar the

— Whether the
load 6GD?* or

— Whether the

starting frequency is too high or not.
V-boust is toco high or not.
load is too heavy or not.

Acc./Dec. time is too short for the
not.

jogging frequency i5 teo high or not,

17




(ﬁver vialtage triﬁ)

Check the deceleration time whether it is too short
for the GD®* of load or not.

* Prolong the deceleration time.

* Use the regenerative braking unit.

Check the power source network line whether there
are phase advance capacitors on it and they are turned
onfoff during inverter operation or not.

INY. (E)

5
;ié\E,PhESE advance capacitor
I
\.T i

* Change the wiring system with the phase advance
capacitor.

* Put the braking unit in order teo suppress the
over voltage.

18



(Enstantaneuus power failure triﬁ)
L— Check whether power source is turned on again hefore
LCD display is turned off.

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

T
a Power aN - = [ oN
| LCD “ne 0N - QFF

T : 18 220Y more than 4.0 ser.
38 38QY more than 2.0 sec.

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

— Did the power failure occur?

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

F-28 switch 00000101

Q0: Not available restart
10: Available rastart

(Pnder voltage trip)

— Check the power source voltage whether they are less
than protection level or not.

19 220¢ 1.5~3 Sk¥A @ 150~160 VAC
3 380V 2.5~7SkVA @ 280~320 VAC
3F 380V 100~180kVA : 323 VAC

— Check the transient voltage drop by rush current into
.the smoothing condenser or starting current of the
motor.

* Increase the power source capacity.

* lise the restart function on the F-28

F-28 switch 00000101

00: Not available restart
10: Available restart

—~ Check the magnetic contactor whether it has chattering
or not.
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ib (ﬁverheat trié)

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

— MWhether air inlet and exhaust ports on the panel box
is blocked or not.

- Khether the cooling air path is blocked or not.

— HWhether the temperature inthe panel box {s less than
specified value or not.
* If it is too high,improve the cooling.
:5ee page 59~62,selection of ventilation

(ﬂverluad triﬁ)

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

— Check the overload limiter level whether it is proper
for the load condition or not.
* This level can change with "OL.LMT".

—100%
B0% oY o —150%
OL.LMT

20
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4-3 NVRAM {Non ¥Yolatile EEPROM) failure

When the following phenomenon has been appearad,replace the NVRAM.

LCD indication on the digital panel is:

soo OO
i

RCOM No.

And no operation is

performed after power on. No operation is

performed even forced reset or even when the initial setting is

performed.

R3T

VR | B beaTs ARRaY

P ORON

DIP 59

:I COMTROL PCR

RESET EOTTOM

Hy RAM f!".

7/
o

) ™

Solder a resistor R37(10 ki 1/3W) if it is not mounted on the

PCB.
After replacing the

N¥RAM,return the setting data to the initial

(factory) setting according to "How to return the setting to the
initial setting”. After that,re-program the data according to

customer's setting.

Note: When no data i3 stored in memory after various operations are
performed although the data is set and the is depressad, it
gshould be noted that this abnormality is due to the following

reason.

Beason .....euon...

Countermeasures ,,.

Set the data and press the + then press
the [ﬂrced Resetl {or short-cirvcuit RS-L

terminals) and cut off the power supply.

Ser the data and press the to stoure it
in memery, then turn power OFF once, and
store the data in an elemenr to save it even

after power OFF.

21




4-4 HOW TO RETURN THE SETTING TO THE INITIAL SETTING

Khen retuning the setting to the initial setting for some reason, flolow the
steps below

(D Turn power on.
@ Set the right side of DIP S¥ on PCER to "ON".

Jr,Turn this ON.

A o
O 0O O ™

OFF

D With the | MON FUN STH keys ¢on the digital operation panel

pressed at the same tiae, turn the forced reset button OF.

@ After resetting .release these 3 keys pressed in 1 or % sec.

1 Rl R

At this time, | BO O ' 1 (ROM ¥0.) is displayed and eperation steps.

IfT |FM 000. GH= is displayed, it means that these 3 keys has

been released too early. Hepeat steps @ — & above again,

ROTE: But NVEAM failure makes | BO O 7 i

remain displaryed aven for the

above steps.

Good WVEAN  : Displays FM 000. OH=z by forced reset

Failed RVRAN : Displays still BD U.:'J by forced reset

Turn power OFF or turn the forced reset buttom or switeh CON.

Turn DIP S¥ GFF.

Turn power ON again, and check that the data corresponds to the standard
perset value{factory setting).

SaGo
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5 mearsurment

L 5-1 PHM OQUTPUT SIGNAL WAVEFORM FROM THE CONTROL BOARD
¢ The PWM control signal can be checked with the check pins,U~Z,
on the control board.

o Check pins and waveform

-

Pin Phase
u = L U+
V L ¥+
W = L W+
¥ L U-
Y ———— L V-
Z -— L W=
MAas 0.0div i |
,’——-—:-_... i | :

'
!*-.l LR L ]

Prae 2W Proa 2V i=2ms 2=2ms

lu * The pulse number would be charged according to ocutput freguency.
* When the PWUM signal is not proper.the control board should be

thanged,

23



5-2 MOTOR CURRENT SIGNAL

¢ The motor current signal which is rectified can be checked with

check pins on the contral board.

o This signal is used for 0.C,0.L and s5tall prevention detection.

o The signal level is:
Rated current of the inverter f2y DC

& Checkpin and waveform

1

) ! - . - .

- .
i"\’ﬁDf\J~\v*’\’n\)\\f\wﬂfﬂJf\/n\f\hr
:
;

MAG 0.0div

(WY
n

a9 Trip level

| T |

kYA OC.Accel. OC .Decel. C .Drive Motor cirrent
1.5~ 3_.65%F3 4.4 v 4.4 Y 4.4 v 220%
2.5~5.5HF3 3.88Yv 3,88Y¥ 31.88Y 180%
8 ~180HF3 3.6 ¥ 3.6 ¥ 3.6 ¥ 180%

* THe trip level is the peak value of this signal.




5-3 MOTOR CURRENT WAYEFORM
¢ The motor current waveform can bechecked with resistors on the
control board. The signals come from AC/CT of the output.

¢ AC/CT output

I

v
OPT R1,R2,R17 Hole CT y
| c ouT.

- & R1,R2
R38,R51,R52 A
(3300)
¥

R RILYE

1.5 ~22 kYA 33~75 kYA
¥ t00% Load : 3.0 ¥
ouT 150% Load : 4.5 ¥
180% Load : 5.4 ¥
200% Load ; 6.6 V¥

¢ Resfstors for check and waveform

Resistor Phase
Rl -— L U
Ry «— L W

* The waveform would be changed according to output frequency.

25




B-4 CC-CURRENT SIGNAL

e The DC-current of the intermidiate circuit can be checked with
the checkpin on the control board or base drive board.

e The signal is used for 0.0 trip.
o Gheckpin and waveform

N2 —N {on the control board) 1.5~ 5_5kYA
IDC—L {on the control board} : 8 ™ 75 kYA

E:
B

-it-11

i
//,_,//

P 1V

//f'//
/,///,//

i=ims

| ]
H
a
1
H
'
a
L
L]
H
| |
L]
L
i
*
[]
'
H
i
.
1
H
!
]

¢ Trip level

T Inv 1.5~3.55F3 £ 8~23LF3 40LF3 50~75LF3  [50~75HF3E
ME"E'L;]. 2.5--5.5HF3 E 1 8~40HF3 E .
: 100 ~80HF3 E
Trip level. 1.3¥ b.0Y 7.8¥ 7.0V 7.1y
Checkpin e —HN IDE — ¢

[~
L=




E-F Qutput signal of base drive

1 §.,572.5kYA{SF3) 2 3.5kYA{SF3),2.5~BkVA[HF])
Control board Contral board
JT J12 Ji11 J1e
U | o |1 ax | o |1 Bt [~ 1. s | o
£u |:.. EU -:_, EX D
BY | O {3 BY | 12
BY | 3|5 BY | O |5 EY | ©
EY | 2 Bz | & EY | O BL | O
e| > |6 EZ | 2
B [ O BW | D
W 2|10 W o |1n
3 11~22 kYA
Coptrol bgard Buffer PCB
1 J20 14
Ji1 J12 L J
gu 0 | sy | o |1 P J2n 15
Uiz {oo Do 9o
av | o |5 BY | 2 |3 _.
EY o 87 o = oo Eﬁ J22
aw | 0 EL S
EW L} 1[} X B Jer (W P
LGDODLH'J
1 123 7
4 33 ~75 kVA
Base drive board
& i a ‘J_1_.L _1
Ji2laoomooo 00 00 00}
o minia wm TE LA a3




N

1 1.5,2.5k¥A{SF3)

BU — EU fU+) ™
B
- +
(v) (R} Ji1
BW — EW  {W+}
(BL) (R) p
BI{—{EJ {Uu-J o
BR
EBv—E (v-) | 912
(Y} (W)
B — E (W-)
(0) (W) )
2 3.8 2.5~BXVA[{HF
BU— EU (U+) ™
o
Wy |
BH — EW ([W+)
(BL) (R) y
{EI}-—{EJ; (U-) ™
BR W
BY — EY [¥-) Jie
() (W)
BZ — E£Z2 {W-}
(0) (W) J
3 {1~22kVA
BU—EU f[U+) ™
g
- '}
V) (Ry |92
BW — EMW W
gy Ry
Gry
aY — £y (y-) {9723
(Y) (W)
BL — EZI {W-)
(0} (W) /
d 33~ T75kVA
BU — EU  {U+} ™
Gy =" v
- +
(V) (R} I
BW — EW (W+) J
(BL) (R)
G o
BY — £y (y-) |91%
(Y) ()
BZ — EZ (W-)
(0) (W) J

Ea

;ﬂ T(fﬁr
i BY
.l Il
r O oo Tooo—0
T 0.8y 7
No cperating Operating 0.8¥
Wiring color
B - Black
BL- Blue
BR- Brown
G - Green
0 - Orange
¥ - Yiolet
R - Red
W - White
¥ - Yellow
NN T
I | oy
! i
i i
oy ! Y gy
| b
il 'i
-9y L ; !- -0y
_ (A
Mo operdting Operating
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5-6 How to check converter modules

The converter module can e chercked o a certain extent at terminals.

NINAI

NN

3.

200¥ class:Less than

SkVA

i

=

400V class:5.5~ BEVA
A = sl
$55. . Pooenes

400V class:133~100kVA

e

400V class:11~ 22kVA

¢

Tk

!

=

=]

400V class:120~180KkVA

Converter module circuit dragram and top views

Turning off power source,make sure that voltage between P and N
iz below 15V before operation.
Remove the wirings connected to the converter module and check

it alone.

Measure with the tester set to ln.range.

Culgizczf_ffifffchelrmlnals Resistance value
R{~)} —  5i(~])
5 (~}) —  T{™) 50kn or more
R{~] — T(~]
Bl+) —  Ri~)
Pi{+) —= 8i~) 50ka or more
B{+) —= T {~}
B (=) —= P4}
S{~) —=  PB{4]) 50n or less
T {~ ) —_— P{+)
M=) — R~}
N{-] —p YN 505 ar less
Ni-] — T~}
B[~} —> N{-)
5] —w  Ni-) 50kn or more
T~} ——= Ni-)

~talternation terminal
If the resistance value is not proper,replace the diode medule,

* Pailure symptom : MCB trip (shortcircuit of Power module]
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5-7 How to check inverter modules

The inverter module can be checked to a certain extent at terminals.

LP.+)

+

7 cs

U+

N =)
Inverter module

circuit diagram

L

Turning off power source,make sure that voltage between P and N
is below 15V bhefore operation.

Measzure with the tester set

te 10 range.

{Easy method to check inverter module without disassembly)

Cgi:;kff_ffffff_EZEmlnals Resistance value Check spot
P — ] U+
B T v 50k 4+ or more V+
5 —— W W
N — U u-
N —_— 7] 50n or less V-
N — W W=
U —— P [+
7 — =) 502 or less V+
w — 5 W+
U [—— N U=
y — N 50k 1 or more V-
W — &) W

{Check after disassembly)

CgiggkffﬂfffEff‘ﬁz;mlnals Rezistance value Check spot
BU - 3] D+
BV e i 1004z or less V+
BH — W W+
BX e I -
BY - v 100z or less V-
EZ — W o
0 - =18} L+
v - BV 50 ~ 200 or more V+
R — BW W+
1] ——— BX 11—
¥ — BY S0~ 2008 or more -
W - BZ W~

* Failure symptom 3
a motor.

g0

Over current trip causes without connected to




Top views of inverter modules

200V class:Less than

200V class:3,.5KvVa

Z.5kVA
Lol - -m =
PN N
LY X " éj{
l G; - Ej' - cl Hl:

E
g,gr._g;_.'

400V class:8~16KVA

2a

Bx

5 @

G

0]

400V class:50- 180kVaA

ES
A HeEY  BmEw
IR S A———
PEF PP BPES
B BHEWN BoHEN HXEX BYEY EIE7|
[ N H—)-— |
¥ W U _é% W
SE 8- lelEls
@) B —— T&
+e » 3
1! L I
k] %}!

400V class:5.5kvA

Q@

L2

L .
r—— o F ).
E|C|'—| 'EII —a,

n—J—[_Ei

400V class: 22~ 40kVA

=} ]

37




6 Appendix

6-1

The protectign characteristics of the electronic tharmal can be

E-THERM FUNCTION { F-23 )

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

200+

Time
- face)

154

100 +

&0

50

- ——-  —_—_ e —_———— e — — Y — — — —— o - —

1
1
'
|
|
|
T

R0

a 5& &0 75 §ﬂ16ﬂ 113
Inyerter gutput current (3]

iz

120 154 120
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ilf [Fault reset
1

Comparison of function of terminals

1/0 signai I:;:;?:. YH32 series 15;2;?21 VRS2, ¥W51 series
startfstop Frequency 1s set kn "Monitor mode™:
GReratian H png START/STOP command is selected H
cammand . hn “Termindl mode" by G-ftPE. . o
Forward 0 | EEL] 0 - n [on
operation [ L L
commang (Fi) - o
Reyerse . -
: FW FR 3
vperation -
commandg [RY) Ry f L_J:..p.
SWF JOR  LForward rotation S {ﬂﬂ 1Forward rotation
OFF :Reverse rotatian aFF 15tep
5WR  [ON tReverse rotation ) {DH ‘Reverse rotation
TOFF  ;3top OFf  cforwsrd rotation
When SWF and 5WR are QH A% the
same time output tyrns ofF,
fraguency When the voltage betwesn D and L ¥hen the voltage between 0 and L
setting ¥} is 10¥, frequency becomes maximum, 4 iz 10V . frequensy hecomes maximum,
command . @ The voltage betweer H and L i5 - & The waltage between H and L
{voltage 1 regulated as 10V [AVR). L iz 10v.
input] g B S0~ 2k resistor is available @ When the walue of VRO is 5004, !
for YRO because of AYE, the yoltage(H-L)] is 10¥. i
& When the vatueof WRO is Tka,
| whan tha analogue commang(0-L} i% the voltage becomes a5 follows:
applied,the gmin and bias of ijj,x 1292 41
frequency can be adjuited by means 1062 -
of B-OPELF-26{F=-5TART).F-27(F-EKD)Y VRO mustn't be s&t 4s more
F can be adjustad by F-3{+fma ) thean S0% tecayse the voltege
max * excesds normal woltage by 10%,
when 1k{jusied.
Frequency o N a
setting ot - e o1 £ i
comaand . — - a—'
[current L —_e L
input] [ . ¢
= ) ey Imil L
Input impedance : 253000 Input itmpedanca : S008
Taga] ----— ces BI-K¥IZ2 shortoirculted @ 4-20mA
! -Emd apen o Olomp
1AL LY L] aduskeble
F.3THAT Israrae moge
] ~ 11
Fregueacy SharafieciI1154 H
The start{F.5TART) and end {
[F.END)] of the output frequency '
can be adjusted by F-26 ang F-27 1 Fredurmcs ChuTRECH#11481cs
againgt the input current{4~20mA}
The Inverse mode cam be set.
Fraquency The frequency monitor signal (FHY Analogue meter 15 avallabie.
manito® FM can be transmitted by selecting 2 BRI
slgnal . Eypus of signals-Selection {5 dane . .
[Current L by D-GPE[F=-Z28,switch 3] L 4!
input} Monitor for analogue meter
0~14¥ Full zcele al.
(Losd resistance:10-22kn 1mA max) ;
This mamitor outputs the duty
(t/T) proportianal to the output
freguency. _
Adjust the variable resistor O~10% Full scale
{M.AUJY and the variable resistd [Load resictance:1=27k8 1mA max
of fraguency countar itself so
that the mater i5 maximum &t the
highest frequenty, :
Digital meniter far frequency
coUnter |
H The mpnitor putput is &5 Tollaws
i Mo N !
EZIi; - i
e —
irsgusncy
RS Resetl if possible after 1.% 10s5es R5 Resel 15 pussible after 0.5 2 ses
. have pessed Since power SUpply - have passed since power supply
L turps off. L turns aff.

[The time depends on medels. )
A5-L isclosaed.

[The time depends on models.)
BaR-L istlaied.
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£-6 CABINET YOLUME/SURFACE AREA TO HOUSE HFC-YHS UNITS
{1P55)
(CONDITLIONS)
1.Ambient Temp. of QDUTSIDE smax _A0°¢
2.Ambient Temp. aof INSIDE imax.50°C
J.Heat radiation efficlency tE= 0,92
4 . Ratio pf dimensions of cabinet H 9 : B : 16
{Wldth) (Oepth)  {Hight)
5.INVERTER generation loss (P = .05 x INV(KVA) x10°(K)
6.Lacation of cabineti{Weorst casa) ;1IN AIR
{FORMULA)
1.2%

Heat loss by CONYECTION: Pcg
Heat loss by RADIATICN ; Pr

1.86 x ATs " 25% sc(w)
5.67 x 1072 £ x ({T +4T5}* - 1Y) x sriw)

P = Pc + Pr
where to;
4Ts ;Temp.rilse on the surface of cabinet{*()
T ;Ambient Temp.(°X)
Sc,5r  ;Effective surface area(m’)
Then,

T = 273 + 40 = 313(°K}
4Ts= (50-40)72 = 5(°C)

Pc = 11.9 x 5¢ , Pr = 32.8 x Sr
if 53¢ = 5r,
P = d6.7 x Sc

{RESULT)
INV.(k¥A) INY._LOSS{W} SURFACE{m®) CABIMET DIMENSIONS{m)}
P 5c¢ W X ¥ X H
1.5 75 1.61 o0.47 x 0.31 x 0.82
2.5 125 2.68 D.61 x D.41 x 1,08
3.5 175 3.75 0.72 x 0,48 x 1.28
5.5 275 5.89 0.90 x 0.60 2 1.60
7.8 375 8.03 1.06 x 0.70 x 1.@7
11 550 11.8 1.28 x0.85 «x 2.27
15 750 16.1 1.49 x 1.00 x 2.64
22 1100 23.5 1.80 x 1,20 x 3.20
33 1650 35.3 2.21 % 1.47 x 3.92
40 2000 42.8 2.431 x .62 x 4.32
60 3000 64,2 2.97 x 1.99 x 5.28
70 3500 74.9 3.21 x 214 x 5.71

NOTE : After building cabinet,Temp.rise should he tested.
If cgoling fins are put on cabinet ,dimensions have to be smaller.

This CALUCULATION is anly for REFERENCE at your own DESIGHNM
WITHOUT Hitach! GUARARTEE.
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(FOR YOUR REFERENCE)

§-7 SELECTIDN OF VENTILATING FAN OF INVERTER HOX

When

the

invarcer

unit shall be

rece;ved

in the box,

it is necessary to keep the ambient temperature as follows:

Enclosed wall mount type(A,& B type)

Spen wall mount type(C type)

Not exceed 40°C

Mot exceed 50°C

Then please install ventilating fan to vantilate well,

i1 [nverter
AT SR

capacity.,

necessary ventilatien and ventilating

1.The calculatiaon examples are given in the list below.

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

7

H & 5
Inverter| Inverter [nverter |Hecessary Ventilating
capacity] generation calaorificjventilation | holea area
loss(approx.] value =10 C {minimem)
{kVA) value) {KW) (Kcalshr)|l {m3/ming {m2)
T.5 . 54, 5. 0. 37 0, 004
2.5 Q.13 108 0. &2 0.0oCcS
3.5 Q.18 151 0.a% 0.010
S.5 0. 28 237 .37 0.015%
7.5 0. 38 322 1.487 0.02
11 0.5% 473 2.74 Q.03
15 0.75 445 3.73 0.04
22 1.1 P44 5. 47 _ D.0s
33 1.7 141% a.21 D.o?
40 2.0 1720 ?. 758 g.1¢
ﬁj 50 2.5 2150 12.4 g, 14
i &0 3.0 2%80 14. % 0.16
T0 3.5 =010 17.4 0. 290
100 s.0 4300 24,9 D. 28
120 4.0 5140 29.9 0.33
150 1.5 4450 37.3 0, 42
2. Caltcuylation formula
H
Q= {m*smin)
€ % AT x 40
W: Necessary ventitation (m’/min)}
H: fnverter calorific value (Kcalsht)
Total value if having other heating power
K: Constant .
r-Cp=0.29(Kecal/m*C)
[ I': Specific gravity of air=t,2{kg-m?) ,]
cCp: Specific heat of sir=0, 24(Kcal kg "C}
“J AT: Allowablie temperature rise(’C)
Remarks: 1¥tl=840Kcalrshr




2 Consideration of fan selectiagn

MNecessary ventilation 2 shall be calculated in the wWay above
mentioned. Fan shall be chosen considering the following

matters.

1. In case of maunting the filter at the ventilating
antrance, Ooperating point GA shall be catculated accorging to

G=H curve gof the fan.
Wind pressure

-]r

R{Ventilation resistance)

> Fan wind ~valuye

Wind v;lhe-stati: pressyre characteristic

2. in case aof bad ventilation hecause of fully maunting
in the pax, it is also the same as the mentiaoned abave.

50




Necessary ventilation Q{m*/min)

The relation between calorific value and necessary ventilation

50

30 ¢

H

Q=5 785 4Tx60

AV
4

20

10

//f
%4
/

G.5

0.3

/

0.21

i

10

50 fop 200 300 500 1000
Calorific. value H(kEfal/hr}

2000 3000 5000 100°

Inverter(k¥A)=> 1.5 2.5 3.5 5.5 7.511 15 27

L1

33405060 100 150
70 120




b-H HUW TU MEASURE 1

HE YOLTAGE,

CURRENT AND POMWE

R

MEASURING INSTRUMENTS AND MEASURING POINTS

Commercial {
power

Invercter

i

s

& .,
v '_@ [r’f—\-."'u';'_‘."" thntur

R R S A
Modal $:*+ E% ﬂm ‘§§$* E%
Measuring Measuring Measuring Remarks
itams peoints instrumants {Measuring
value])
Input voltage| Between Moving Commercial
v R-5,5-T, % iron-type power
T-R °r .. 50Hz 180~230V
-p- Rectifier- gon; 1g0~230v
type
Input current|R,5,T(Line Moving
I1 current) ﬁ iren-type
Input power R,3,T or ElectFD— P1=WR+Wv+HT
Bl R-5,5-T, E%H g?namlc- {Use 3 same
T-R ' ype type units)
Input povwer Calculate according to the following formula.
factor
B1
= % e x 100
3 Peq X (%)
¥3 vi- 11
Sutput Between Rectifier-
voltage U=-¥,V-W type ‘
V2 W-U (Not moving iron-
iron-type)}
utput o,.v,.Hd Moving iron-
current Eig: type
12 )
Qutput power |U,V,W ElectFa; PT=WU+HU+WW
B2 U-v,V-¥; dynamic-— {Use 3 same
w-0 type type units)
Output power |Calculate as well as input power factor.
factor
Pea Pea = P2 x 100 (%)
J3v1 - 11
Converter Between Moving iron-
output (x and O = type
vCB (Tester is 0.K.}

§2




_. QUTPUT_YOLTAGE CALUCULATED BY FAST FOURIER
TRANSFORMATION(FFT) INSTRUMEKRT

— 00— e S —— . _
NET FFT VALUE including
—ap | 7777 "HARMONICS T ' T
\ I -—.:....J....._..E___. :. .-
g | ] / ‘ _/ ;'_ - :
T80 _ 7
o -2 /
2 o o
o
= \?<\kFUHDAHEHTnL FFT VALUE
-= 70 - =
— 7
> . _ e
E /. DC VYOLTAGE(VYdc) measured
L , by HITACHI recomending
p-: ; INSTRUMENT
/
I
ﬂ/
U
= |rc-wu - Motar
" Cipde 600¥, 0.1A or mwore {200V class)

Tiode 1000V, 0.1a or move {400V class)

3NN (XN class), 6000 (800F clacs)
woving—coil bype voltmeter
. Dutput Yoltage Measuring Circuit

) e 10 20 30 AD 50 Y
db‘ T (8.3} (16.7) {25} '{33'.‘3]'_'I'I1‘?T]‘_'"‘[5ﬂ]'_'_"" oo

- QUTPUT FREQUERCY(Hz}y——— -~ -— -~




(1) Qutput voltage

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

Fig. shows the measurement characteristics of output voltage of
PWUM {nverter by using each instrument-and Fig. shows those of

PAM inverter. The indication of the rectifier type shows a good
lineality against the operating freguency and an approximate value of
the fundamental harmonic effective value (FFT).

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

when you measure the ouiput voltage of PWM inverter which generates.
reverse voltage between output terminals eachtime PWM switches.

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

opp b Class 0.5 moving-
iron type
vgltmeter

=
L b al)
=1
03—
E
M e
-
3
4]
o
i

150 Testar
enerd

purpos

ok
Fundamental harmonic
voltage (FFT)

Tester {(JIS,C1202,Class AA)
Class 0.5 rectifier type
voltmater

Inverter:7.5kYA,200¥
Motor :3.7kW, 200V, 4p
No load

50 ¢

910 20 30 40 0 &
Frequency (Hz)

{4




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

f‘f‘-_—"'--l—:_._,_:_
F —— —
'.f
200 1 '
Yoltage
{¥)
1501
— Class 0.5 rectifier type
voltmeter
wamaClass 0.5 thermoelectric
100 ¢ type voltimeter
——Class 0.5 moving-iron type
yoltmeter '
50 |
0 20 m 80 m 100 120
Frequency {Hz)
Fia. Measurement characteristics by using
3 rectifier type voltmeter with a filter
0T
¥nltaae
(v)
m-
wer Fundamental harmonic voltage (FFT)
Class 0.5 rectifiar type voltmeter
with a filter
1K Filter constant
100 | M@]Mﬂlnternal resistance
0

T T S TR TR TR
Frequency {Hz)




{2) Qutput current

When you measure the output current,you can use a moving-iron amperes-
meter because of necessity for the measurement of total effective
current.

In case of the measurement of the effective current a thermoelactric
type amperemeéter is also available,but in many cases a moving-iron
amperemeter 1s 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 lcad.}

It is necessary to check the capacity of the current transformer when
you use it because some current transformer saturate themselves in
low frequency.

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

Fig. Measurement characteristics of output
current by using each instrument

i

lass 0.5 thermoelectric
Lyre amperemeter

Class 0.5 moving-iron
(EYpe amparemeter

Fundamental harmonic
current (FFT}

Inverter : PWM invertar
Load : Rezistance

0 0 20 30 40 N +11)
Frequency {(Hz) :
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Fig Saturation curves of currcnt transformers

Inveirter
Current transformer 50/5a Throunh tvpe

Errar nlass 1.0

(a} Inverter freguency Over current rating
at 7.5Hz more than 3
Voltaoe 1150V
wk Capacity of CT:
40V A
Amperemater 15va
indication
(&)
20 Capacity of CT:
5 VA
104
0 L . !
0 10 20 g
Load current [A)
(b} Inverter freguency
at 5H=z
N Ccapacity of CT: 40VA
Amperemeter
indication
15Va
(A)
20
Va
14}
u A L 1
] 10 30

20
Load current {(A)

§x




"

(3) Qutput power

The double wattmeters method and the triple wattmeters method are
available for the measuramaent of the output power,and the double watt-
meters method is aften used because of ease to treat.

It is desirable to use the triple wattmeters method when the imbalance
of the phase current is remarkable like the medsurement of the input

power.

There are two types of wattmeters such as the thermoelectric type and
electrodynamaometer type is useful because of the accuracy and the ease

to obtain 1t.

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

Fig Measurement c¢haracteristics by using each wattmeter
{a) PaAM inverter Inveter: PAM, PWM
S5kvA 200V
120 - Motor : 3.7kW 200V
Indication ratio dpoles
on the basis of
triple wattmeter
method (%) 100 k
The indication of the triple
voltmeters method by using
class 0.5 electrodynamometer
is 100%.
BO
Double wattmeters method
__._.Digital AC power meter
Clamp-on wattmeter
&0 |
0 20 a0 &0 & 1§h 120
Frequency (Hz
{b) PY¥M inverter
on h“.. .
Indication ratis HH‘
on the basis of ™
triple wattmeters ‘\ T
method (%) 100 - T
The indication of the triple
wattmeters method by using
glass 0.5 electrodynamometer
iz 100%.
EOL
—Double wattmeters metheod
____Digital AC power meter
Clamp-on wattmeter
501
¢ 20 a6 & 8 o0 1%

Freguency [(Hz)

48




NOTE : Both {a}) and (B) show the indication ratic as the
indication of the triple wattmeters method is 100%
while the torgque is constant from 0Hz to 60Hz and
the power 15 constant for more than &60Hz.

(4) Power factor of inverter
It is impossible to measure the power factor of the inverter by a powe,
factor meter becauss the output frequency changes,

NOTE: It is possible to calculate the power factor through the putput
viltage,the putput current and the output power. But there is
difference between the power factor as 15 usually expressed and
that which is obtained by calgulation because of the difference
of the measurement of higher harmonics. S50 the power factor of
the inverter isn't ordinarily measured,

{5} Measured efficiency of inverter
The measured efficiency of the inverter is defipned as the ratio of the

gutput active power and the input active power of the inverter,

_ Dutput active power
Mezsured efficiency (%) = Input active power x 100 (%)

{6) Output frequency
in many cases the output freguency of the Inverter is output from

the inverter as the analogeue voltage or the pulse signal af frequency
control. So the output fregquency is not measured directly by the ocutput
yoltage but measured by the frequency control signal.

The pulse signal 1s measured by a 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.

§7




ﬂf 6-9 RUSHING CURRENT WHEN POWER SUPPLY IS TURNED ON

Made!l Rushing current| Charqing time
Max [A} 3T fmeEry
HFC-YWS3 1.5 SF3E
2.5 SF3E l 404 3.78
3.5 SF3E 404 5. 67
2.5 HF3E 283 3.38
3.5 HF3E 283 4.92
| 5.5 HF3E 283 6.00
ib h
8 HF3E 283 £.60
1t HF3E 435 £.28
i
16 HF3E 435 9.18 % i
i 1
22 HF3E 808 5.88 :
33 HF3E L 1414 1.68
r
40 HF3E E 1414 5.64 5 |
50 HF3E E 1214 5.64 |
t 60 HF3E 1414 6.77 i
& 75 HF3E 1414 9,96 | ~
i H
RS {Where 200¥ class:vu=20ﬂv
] 400Y class:vnzdﬂnv} Condensor
Rushing voltage !
* current(A) i
{8 —— ‘
Vg 0.95%
Jf JEVD
JL’ = R EXP (- ()

Z=CB-RS{time constant)
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