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Before starting adjustment and maintenance, be sure to check the following specifications of
the mverter and motor.
Check of the inverter model name and manufacturing No.

Inverter model 11[:{} [:’ This information is written
_ ot the name plate on the
MFEG. NQ. I || side cover of the inverter

Example of contents of specification label
« The example is for the J100 0225F E2 inverter mode}

1 T 0
HITACHI *7505 022SFE2 |
. INPUT UTPUT
WL TS| S20~-240y| 2200400 WOLTS, M | 220240
FREQ. | S0z HHr CAPACI TYMAK] 2. 3 k'
PHAEE] 1 1 AHP' & 10, 5A
DATE] 15984 | WG M| 11 DOE=U2 252 49 2h

Fitarchl, L. Towpo Jepw { HEL 5224 |

L

Description of Inverter Mode]

J100-022 S EFE 2
L Version mumber

European type

L Steucture [ype (F: with digital operator)

Input voltage

Series name S: Singlc phase 200 V class | V04 : Q.4 KW
H: Three phase 400 V class | W07 : O TS KW

] ] 015: 1.5 KW

Applicable mator capacity 027 : 23 KW

037 :37KW

Description of Mfg. Number

J100-022S 26A
l —l__ Main body revision Na.
Produgtion month
{1 to 9, & October, I; November, K; December}
Production year

{The unit digit of the year of grace)
Inpul voltage

5. Single phase 200 ¥ class

H: Three phase 400 ¥ clags

Applicable motor capacity
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1.2  Check of inverter and motor specifications

(1) Inverter specificatons
Moniter Mode
NO. I:.i[crni[or name Display content Set value
1 | Frequency setting [FSO00.0_ 000.0Hz |
and output frequency 156650 500 052 ]
Multistage speed [25020.0  000.0Hz |
setting and ocutput
frequency [35040.0 000.0Hz |
[45000.0 Q00G.0Hz |
Expansion multistage [ 55000.0 000.0Hz |
speed. [6§000.c__ 000.0Hz |
[(75060.0____000.0Hz |
2 | Acceleration time setting [ACCEL-1  0010.08 |
3 | Deceleration time saiting [DECEL-1 0010.05 |
4 | 2-stage acceleration time setting [ACCEL-2 0010.08 |
5 | 2-stage deceleration time setting | DECEL-2 00610.08 |
& Frequ.cncy setting command [F-SET-M  Terminal|
7 | Operation command method [ F/IR-SW Terminal|
g | Revolution speed display [RPM 4P QO0OORPM |
9 | Qutput current display T ---A Im000.0% |
10 | DC current display i PN-V 000V |
11 | Output voltage gain adjustment [V-Boost Code <31> |
12 { Output voltage gain adjustment L V-Gain 100% |
13 | Analog meter adjustment |M-ADJ 50 |
14 | Failure display | # ;
[(FERKOR Over V. |iafiass ofover,
15 | Failure history [?2ERR COUNT 000 |




Funetion Mode

m Function name Standard setiing Set value
F-00 | VIF patiern setting VIF-VC
. Q50050
F-O1 | Maximum frequency adjuslment 0
F-02 | Start frequency adjustment 0.5
F-03 | Maximuom frequency limiler senine 0
F-04 | Minimum frequency limiter setting ]
| F-03 | Multistare-speed first speed setting o (Hz)
E-06 | Multistare-speed second speed settine 0 {Hz}
F-07_| Multistage-speed third speed setting 0 {Hz)
F-08 | Multistaze-speed founth speed setting 0 {Hz)
F09 | Multislage-speed fifib speed sellino (h{Hz)
F-10 | Multistase-speed sixth speed settims & (Hz)
F-1t | Multistase-speed seventh spred setting 0 (Hz)
F-12 | DC braking frequency adjustrment {.5 (Hz}
F-13 1 DC braking fore adivstment 1]
F-14 DT braking time ad justment [TEY
|_F-15 | Elecironic thcrimal lovel adjusiment 100 { %)
F-16 | Acceleration selection{Lincar, Curve) Lincar
F-17 | Decelerauon seleetign{Lincar. Curve) Lincar
Ty F.1E | External frequency setting start 1 (H=)
B, F-19 | External frequency setting end 0 (H
B F-20 S DC braking DCB  OFF
Switch over of freguency monilar FM___ ANA
Switch over of the maximum {requency fmax 120
Switch | Switch pver of wip and retry PWER Al.M
sehee- Swiich over of the motor dircction when using the DIOP FWD
tion | dinital pperator
| Direction of the matgr (Forward} FAD ON
Liireclion of the motor {Reversed REV _ ON
COverioad limiter OLMT OM
F-21 D braking edeeflevel selection DE LW¥L
[Sioplkev is efiective when external run is selected STOP  ON
ch Selection of electronic thermal chamrerislic Ethm 10
Eﬂ"]"élﬁ Selection of eleetronie thermal operation Ethm_ ON
tian 2 Selection of software lock SLOK ON
Setuns vollaze for analoz inpul AN 5V
Setung mnput methed of analog iput AN V0L
Selection of analon input AIN  TER
F-22 Change of data SOFTFREE
Selectipn of frequency arrival FaRY 32
Switeh  L2tlection of neplect of urip TRIF QFF
. seiec. | Debue mode display DEBG OFF
K tion 3 Software Tock TLOK ON
g Selection of area AREA EC
- “Whole data seliine FUNC STD
Trip hislory clear TCNT CNT
F-23 Terminal setting ! TEEt CFl
Swi Terminal setune 2 TERZ CFZ
S;‘:Eh Terminal seiting 3 TER3 ZCH
tion 4 |derminal sttiine 4 TER4 RS
Terminal setling ¥ TEES FM
Terminal setling & TER: AR
F-24 External tnp input sefection EXT A
Switch | RUN siznal outpui selection RUN |
selec- AVR value selection for deceleration AVR 0N
tion 5 | LAD stop function selecuion LAD ON
Selection of alarm cutput cantact A or B alM B
F-25 | Overload limiter constant 150% 1.0
F-26_] Allowable undervoliane time 00105
F-27 | Seand by time after undervoltaze settine 010,08
F-28 | D{ braking usage ayao setting 5.0%
F-29 | Fregueney amival selting ACC, DEC 100%
|_F-30 | Carnier frequency setting 16 kHz
F-31 | lnput voltape setting THIV
F-32 | AVR voltape setting for deceleration 2204
F-33 | Default data and parameler seiting 10

I TR P P e =R L T ke R Tatel e e, et




{2} Motor specifications

<

Quiput veltage

Output frequency
Hz Hz
Mator mfg. nomber !
! Motor cutput LW Rated corrent A
Nomber of motor poles r Rated voltage Y
Motor rated rpm I.p.Mm Rated frequency Hz
Starting frequency A

{3) Mating equipmen! specifications

Equipment name

i Torque characteristics

Required torgue

Load GDX

Required aceeleration/deceleration time

Aceelaration ime Sec
kg-m Deceleration time Sec
kg-m?  Variable specd range Hz

1-4
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(- 2;, FUNCTIONIOF CHECK TERMINALS (CN1 CONNECTOR) - ; )

Table 2.1 below shows the functions of the CN1 connector on the printed-circuit board.
Refer to Sub-section 4.1 for the connector location and pin numbers.

Table 2.1 Funciions of check terminals

Terminal symbolqsPinNo. | % ... “Fupefion” *Ei.. | © "Waveform observation < .
PV5 CN1(12) | Digital circuit power supply
PV5 « GNDA: 4.9 10 5.2V DC power supply
NV12 CN1 (2)| CT/Remote operator DC power supply
power supply Note: When the remote
NV12 & GNDA: -10.B 1o -15.0V operator is connected
VDO CN1 (1}| Main circuit DT voltage
detection signal: DC power supply
When VPN s 300VDC (200V | Note:  When the remote
class), 600¥YDC (400V class) operalor 1s connected
VDC «— GNDA: 24.3 10 25.9V
GNDA CN1{13)| Reference voltage for the power
(14)| supply above
U CN1{20y | PWM waveform logic signal; U—GNDA
v {193 | Peried during which the main Appron. 5V
W (8)] circuit transistor is ON and OFF Lo
X (18} | is shown. Measurement of —"
Y {17y | nonlapped logic is possible by B E—
Z {7)| observing waveforms by the L during thit periad
pairs, i.e., U and X phase, Mzt srunsistor is OFF
V and Y phase, and during (s pericd
W and Z phase.
Allowable nonlapped period U GNDA —l_l—
range: t =2 to 4t sec. -
N—GNDA A
R
Nonlapped logic ) l|- ' tzl
J CN1 (53| Motor corrent detection signal: iU, IW— GNDA
W (4)| 2.8V peak (approx.} with the St 2BY
inverter at rated foad %Z 2V
BV
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N1 Connector |.

Terminzl symbol.

3, e
[
.

e
“Pin No

o

L .. .
: IR PRy A

L L TR S . ” TR

s e Function

“Waveformobsérvation.

SRR AR

v
SRR
fggn

F .

TRIF

CNL (6)

[PM maodule protect detection
signal (approx. 5 V}

TRIF«— GNDA 5 V (approx.)
When IPM is tnipped,

IIH'II q HL‘H

DC voltage

PV24

CN1(22)

Power supply to Fan and Power
relay

PV «+— GNDRB
(04 to 0075F (21.6 to 30.0V
015 10 0225F
015 10 037HF

21.61026.4V

DC voltage

GNDB

CNI(11)

Reference voltage for PV24
power supply
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3. THDUBLE*;SHDOTING PHOGEDURE

4,,- B '-:-:

3.1 Failure messages and diagnoses

When the inverter 15 cat of order, be sure to take the actions indicated on Table 3.1. Find and
correct the canse of the trouble and then reuse.

NOTE I. When change of setting is required, be sure to obtain approval of the customer
before changing.

NOTE 2: When checking the inverter or making repairs because of the faulty condition, be
sure to follow the mstructions given i Section 4 through Section 7.

Table 3.1 Failure messages and diagnoses

Féullti aiarm ;t‘éli‘riy -

‘Probable ;ause
[Cnntﬁnts of -
messaga] :

'("

%
A
e

{

Memed _ia;ii:gm '

Orvercunem dunng
MOtor COTEiant rprm

Rapid changes in
load

Eliminate rapid
changes in load

Y

{PM. ERR)

emperature of
main element
(PM) while
maotor is at rest.

Faulty mtemal
power supply
of the inverter

(CHoperation A — —
. (Overcurrent Short-circuits or Check cutput wiring
(FM. Drive) fluring operation) grounds of output and motor for shorts
E E Owercurrent Rapid deceleration {ﬁ;ease: deceleration
O during motor A — : —
; Shost-circulls or Check output wiring
deceleration
{FM. Decel) grounds of cutput and motor for shorts
. . Increase deceleration
Rapid acceleration |
Short-circuits or Check output wiring
E 3 Overcurrent gfﬂu“‘_ﬂﬁ of WFPN and motor for Ishr:-rts
y| during motor A [Too high starting Decrease starting
(PM. Accel acceleration frequency frequency
Too high wrque Decrease torque
boost boost
Locked motor Check motor or load
Installed position
Excessive {vertical) and wall

surface (nonflam-
mabie material, such
as steel plate)

Check installation

Cooling fan opera-
tion and ambient
temperature

Replace cooling fan

Internal power supply

Repairs




LR L

._ :
e

2 [T TR s B e e (8]
& g %“-‘ =y . IMgztaJ upe.rator B Prnbab'ls cause| 8
S22 | EULED displayi 3 E| [Comtenis of (2]
N Eve R S =
818 £ [Rﬁmmt Operator mﬂssagc]w g
E 2.5 u.rfm' ]%D dmpl&}‘] § i TR bt
Blm 8 |E Bl 81 B 2] A
E 5 Inverier over- Excessive lead Deerease load factor
(O toaded (Opera-| Afpre i Snic thermal | Rematch to proper
tion under ¢ h 0¥ Jevel
{Over. L} overload) level. {If not changed)| leve
Regenerative + Increase decelera-
brake applica- _ _ tion time
E E tion time Dampmg resistance » Increase Dpam[ing
O exceeding usage rate, BRD%ED| guty cycle
(OL. BRD) theBRDBED » Raise BRD%ED
vajue setting setting
Rapid deceleration Increase deceleration
p nme
E ﬂ=H DC smooth- Motor foreed to Impossible to apply
0| ing circuit rotate by the load to continuous
(Over. V) overvoltage regenerative icad
' Check output winng
Grounding fault and motor for
grounds
Large noise sources |Keep noise sources
E B o EX PROM in proximity away
Error Ambient ternperature :
| ling f.
(EEPROM)} (00 high) Replace cooling fan
Decrease in voltage |Evaluale power
supply system
Faulty contact of
Replace MCB or M
E % Faulty power MCE or Mg P 8
(O supply Repeated occurrence
{Under. V) (undervoltage) of momentary POWer | Eyalnate power
failure of 100msec or supply systern
less by 10 times or
more in 10 minutes.
E HB O CT Error Faulty CT Repairs
(CT}




B 13
i 15|
E -‘m“.— ] E

o 12|
i :| 21
! =1

. M:tﬁ&d' to resed

% - Cheek for,

;.fﬁgg‘_‘{.‘: L

whr okl

b

b

9

(CPU Emor)

g

in proximzty

Keep noise sources
away

Faulty mverter

Repairs

O| External trip

or equipment {When
external trip funchon

Fanlty external device

Eliminate external
device and equipmen

is turned on)

megohm-meter)

(EXTERNAL) is selecied) faulty conditions

If power is not
med on with .

E 3 . . Tum on power with

H 3} USP Brror Ajinverter mm RUN ivarter at test
{USP) state {When USP

function is selected)
Grounding of wiring

E HLH ijunds att . between inverter and Correst srounded

O lgirtcr OUIPUY) 4 |motor, and motor ortion &
tGND. FIt) {(When power itself {Check with the P

Orwverload

Decrease load factor

Improper thermal
relay set value

Reset to proper value

Ground fawlt and

shorts of power supply

Correct shorted or
grounded portion

Undercapacity of

Increase MCB

O - —_— B|MCB capacity
Damaged inverter
module or converter | Repairs
madule
Fower failure Correct power supply
O —| Power failure | B|Fanlty contact of
Replace MCB or M
MCB or Mg prace P
3.2  Description of the codes A, B and C under the tabulated cofumn heading " Method to
reset”,
A:  Afier the motor has stopped, close between the terminals RS and L on the pninted-circuit board,
or press the stopfreset key of the main body digital operator,
B: Operaiz the breaker and electzomagnetic contactor.
C: Reset the thermal relay after the motor has stopped.

3-3




{1) Complaint: Motor does not rotate

Swirch siundard

shipment remate mode
1 Leerinsl mede

A TR e =

—_—————

When frequency command mode
{F-EET-M i5 rerminw code

+

Motor does nol roune

rereen wnd charge lamp

¥

Az display

wmed on ?

)

Check wiring breaker and
elecert-rmagnel ic conlueio
or power RUpply sysiem
Abmormdl lies

15 wip displayed?

Displey on
digital operation panel-
Monitor mode ¥

IsForR
displayed for monitor disply
FSOO0,0000.0Hz ?

yes

Tum the moilor mede

L 4

1s [STOM key pressed 7

Crpcralion throwgh
POEANmELEr

Voltuge between
yorminais H ond L=+5%DiTC

exisl 41 output teemingls
1), % and W 2

EXI%L 3 Molor ierTminaly

K re phac vollages o
1,V and W kalanced (7% of phase

Maotor failure

Take yetons based on

displayed 10 p informulion

Stop operanon commaund
fromizrminal once, then
TEITIpU CMerE] 0N o0 mmand

3-4

Relcase FRS or RS

Tnpal pperation command

Inverter Tailure

1

Inpul freguency command

Invener [ailure

Chesk wirinp berween
inwverler and monor

Inwerter failuwm

= Tum paweer supply ofT
onCE, Lhen indrdase invener
Wi

= Reduce foad wrgque
{Drisconnet load),

= lacreass Invemer and meolls

cupacily




i

{2) Complant: Motor does not accelerate

Select one item of the monitor mode. (Press the key once, then press the key)

DigplaymFR000.0
OF (RyO00.07

Does the

displayed frequency comemand
FEOOO0. O +*change?

displayed Trarneney foummand
FEO00 0% bt raised up 1o
Iwrpei frequencyT

Multistage speed 2om-
mand is inputted,
FRelease 1, 2, 3-CMI.

Drisplay=I500:3.0 . °
wES000.0 . .7

h

Inverner failure

15 the monitor
mode F-SET-M scieeied

NO | Properly reselect
F-SET-M

properly?

{ monitor mode,

does setling exist between Opegator failue

Cand LY

Tnvener failure

Function moie

“H-LIM-F" = Targss Properly reset “H-LIM-F"

frequency?

Funetion moxde

“F-ENE" « Target Property reset “F-END™

frequency
NG

Y

Inverter Fallure

{5 the Joed tomue
1exy Tyt (Cheek oulpal current
Of Lhe oo meds aupat
cufrenl display}

Rarse the inverter (motor) capacily

Rasse overload limit level

For low speed range, changing the torque boost value may
result in decrease 1N DUTpUT CUMEN]

Recommand the cnstomer (G mdues ipad

Is the
acceieration titne 100 shott against
load GI¥Z (Ineria)?

Increase the acceleration time
Raise the mverter {Inotor) capaciiy

Y

Inverier failure




15 the fumction
mode VE-VC set

properly?

Is the function
mode +Fmax s

propetly?

15 v number of
wmotor poles correct?

Comerl sering

Correct seuing

Request the customer o
selpci the MOIOr ancw

Inverter fatlure
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(4 Complaint: Can not operate inverter

B e

- ;
o N§$ﬁﬁﬁ§> Y

... Correction - .

Hoa

Is the {STOP| key on the digital operation
pane] not pressed while in the terminal mode?

Stop the operation command from the terminal
mode once, then reinput the operaion command

Is the DB command not inputted?

After tuming the DB command off, imput the
operation command

Is the RS/FRS command not inputted?

After turning the RS/FRS command off, input
the operation command

Is the frequency setting not 07

Correct the frequency setting 1o a desired
frequency

Is the display on the digital operation panel not
the function mode?

Go to the monitor mode by pressing the |

key

Does trop happen?

Reset

If the frequency setting command mode {F-
SET-M) is “Terminal”, does the speed com-
mand exist between terminals O and L, or O1
and L on printed board?

Evaluale the speed command circuit

There is input on the printed board at multistage
speed input terminals I and 2; but 15 the setting
of "SPEED1" 10 “SPEED3" not made OHz?

Set “SPEED 1 to 3" to a desired frequency
or cutoff the command to terminals T and 2

Is the command inpul not made externally by
selecting the internal command (remote) mode
ar is the command input not made from the
digital operation pane] by selecting the external
command {terminal) mode?

Check the operation mode. {Iinput the operation
cormmand with the mode cummently set)

Are the external command {terminal) mode and
the FW and RV terminals on the printed board
not inputted simuianecosly?

Be zure to allow either forward or reverse
operation 10 function

Minimum frequency=Frequency set value?

Set the frequency to minimum frequency or
above
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(&) Overcurrent trip (PM. Accel} is acluated

Are the putput
rerminals U, ¥ and W not
short-circuijied?

Cormeet shorted portion

Gronnd fanll happens?

Catrect ground faull portion

imverier whit by disconnecling

Inverter foilere

invener output viliage
balanced?

Invener failure

Decrease the stanting frequency and 1omue boost

Lo start the Molor uRnRing

Ciperate the miotor after it has slupped

Can the motor fun as an unit?

‘The load and GD2 are too heavy.

@ Increase the acceleration time

@ Request the customer to reduce the load or raise the motor and
invErter capaciy

Inverter failure
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() Overcurrent trip {(PM. Decel) is actuated

Are the cutput
1erminals U, V and W not
shom-circuited?

NG

Ground fault happens?

WO

aperale Lhe
inverter vnil by disconnecting
{he owtpul ermdnals, LY,
¥ and W

YES

il

; s 15 the aoce leraion
time selling 4 100 short Spains!
1 e Jond?

HO

the lead
change rapidly and trangient
urrent flow exist?

MO

Inwerter failure

N

Comect shored porion

Cameact ground fault poslion

Invener failure

Set the deceleration time longer

« Dower the Tuncton mode averoad limil constant "L, CONE™

selting

« Request the customer to mitigate load shocks or raise the motor

and inverter capacity
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Are the putpuat
terminats U, ¥ and W nogt
shori-cieceied?

Ground favit happensT

change rapidly and ransient
et Jow exist?

Cormect shoned portion

+

Correct ground faull portion

Invener failure

+ Lovaer the funclion mode overload limit constant “Likd, CONS™
satting

s Fequest the customer [0 mitigate load shocks or raise the mowor
and invener capacity

Inverter failure

() Overload (Overl.) is actuated

Is the load not w0 heavy?

Correet the setting

Fequest the customer 10 mitigaie load shocks or raise the motor
and invoner capacity

Inverer Failore
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(e) Overvoltage trip (OverV) is actuated

Ts the
gt leralicn time seiling
not W00 shior AEsms 1o
e loed?

is 2 leading
phast capacilor inpu made
in proximity?

Invener failure

» Resct the decelemalion time lonper
= Repuest the customer 1 instal] 2 braking resistgr or mise the
LAYETTEr CAPACITY

Aller 1he wining sysiem between the leading phasc capacilor

o x. (f) Undervoltage trip (UnderV) is actuated

Evalvate the power system.

Art oo EOn TS,
reuriring a Jarge smting corenl connecied

[ ]

o the: power supply systzm 7,

N

w| et the funelion mode switch selecticn |
to the undervoliage restar

Dhd commercial power voluage
sverdrop extatrely 7

Reset and restan operation,

Did momeniary power failum
ever happen 7

Reset and restart operayion.

Dy tic switchies on
the power side from the i {LI
L2 and L3N]} charier 3

Repiace the magnetic switches.

Are R sconds {appeon.} or les
Afued each Gime whe power 3 umed
off ned Ehen meped an 7

Allow 30 seconds or more before turning the power

on next time,

{The 30 seconds is the time for the inverter 1o be set
when the porwer is turned off,

This ime it between 3 and 30 seconds dependine on

a load current relating o the equipment type. The larger
the capacity, the longer is the time to be allowed.)

Invertar faiiure




(2} Phase failure
This inverter is not provided with the phase failure protection on the power supply,

hence the following are expected (o happen in the event of cccurrence of the phase
failure.

» The normal operation will continue when there 15 little load, whereas the main
capacitor (CB) life shortens because of an increase in the CB ripple current.

» If a lpad is applied, the undervoltage and overcurrent protection is actuated.
(b) Be carefu] of the following conditions because the converter module may be damaged.
« When the power supply voltage unbalapee ratio is 3% or above,

» When the power supply capacity is ten times that of the inverter, and it is 500 kVA
Or greater.

+ When & severe voltage transients occur
Examples: When multiple inverters are connected to a short bus.

When a leading phase capacitor is turned on/off.

[ the cases above, it is recommended that a reactor of about 3 percent of the power
supply voltage (voltage drop at the rated current) be inserted on the power supply.
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/4 MEASUREMENTAND ADJUSTMENT OF CONTROL CHARACTERISTICS )

4.1  Controlled Power Supply Voltage

T e e o | e
RN | D e
PV5 (for +5 V use) power supply 491052 CNI1{12) | CN1{13)
NWV12({for -12 V use) power supply ("78 -10.8t0-15.0 CNI1{2) | CNI{I3
004 10 0155F
PY24 (for 424 V) power supply 21610300 CN1{22) | CNI1{1D)
0228F, 015 to 037HF
_ 21.61t026.4
YDC voltage ' 200 V class 24310259 Vat| CNI (1) CN1(13)
{for detection of DC bus voltage) 300 VDC
£ 400 V class 24.3 t0 25.9 V at
600 VDC

NOTE: With the remote operator connected

* CN1s shown above are for the right hand side connector of the main body,
(See the picture at the bottom).

Front cover

Digital operator

Cantrol circeit 1terminals

"

Elind Cover (upper)
1 [ [=E=11 12
2 [TIERTT] 13
: | :

N1 Connector

bed Main circuit terminals

Wiring Holes

10 71

Biind Cover (lower)

earance of J example: 004 N1 connector
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Make detections of the following by varying the main circuit voltage {L.1,1.2 and L3(N}}
which have been adjusted with the variable transformer. When checking the BRD Function,
connect a resistance of hundreds k&2 between P and RB.

E

BRI R Y I
RIS B

59% P
Description:|.
G L EETE

¥ quﬂ-v'_::

"P'and N on main circuit)

Detected voltage (between |- -

N Criteria U

T

e

BRD | ON

004 10 0225F

330 1o 350 VDC or above

015 w G37HF

660 to 700 ¥VDC or above

Connect an oscilloscope from RB 1o P
{+). The voltage wavelomm must be-
come "L".

OFF

004 10 0225F

330 10 350 VDC or below
(When V-SET is set (o 200V)

015 to O37HF

G660 1o 700 VDT or below
{When V-SET is sel 10 400V}

Connect an oscilloscope from RB o P
{+}. The voltage waveform muslt be-
come "H'.

1 OV-TRIP -

004 10 0228F

37510 403 VDC

01510 037HF

7500 810 VDC

» The output power lumed off: Logic
PCE:
Control cireuit: eheek round P «

control circuit terminal L mast be "H"
LEVEL

» Alarm relay output: ALO-AL] ON —
OFF when B contact is selected.

- Overvoltage trip display: "JERROR
Over. V" (Remote operator display)

NOTE 1: Use care when checking BRD function, because measurement of high voltage is

involved

5=.-_ _ NOTE 2: Since there is no N({-) terrninals on the main circuit, use P terrminal and (-) pin
on the diode module (DM).




4.3

Overcurrent (Overload) Detection Characteristics

With the motor running, gradually increase the load and then make the following measure-

ment.
TR i | ien L R PR o RS S
>“‘}9t o ot f. *'P*Ez‘%?’::{"{ wr ) . i"i L Ti? [
. ~Desériphion . |- ethed totest - | - - kg Critena - :Remarks. =~
TRTEL T AR e e : atv Rt sef R |

Crverload Lhimit
leve|

(0 F-24 LM.CONS
50% Q1.0 seuting:
Apply 2 load of 40 to
60 percent of the
inverter rated cur-
rent,

@ F-24 LM.CONS
150% 01.0 setting:
Apply a load of 140
to 160 percent of the
inverter rated cur-
rent.

Outpul frequency must start
decreasing.

Possible to change
LM.CON selting
with the remote
operator connected

Owerload rip

Apply a load of 180
percent of the in-
verier raled current.

« Gverload trip must occur in
about 10 to 20 seconds

= The output power tumed of.
{CNI1(13) to CN120} 1,
"H" levei}

« Alarm output (ALD-AL] ON
— OFFL*

+ Owerload trip display:
(""ERROR Over. 1"
(Remote operator display))

Impossible to limit
overloading with
LM.CONS 150%
31.0 setting (Use the
remote operator.}

Owvercurrent
trip

Apply aload of 200
to 220 percent of the
inverter rated cug-
rent.

» The output power turned off-
{CN1{13) to CNI (2} },
"H" level)

= Alarm output (ALO-AL] ON
— OFF).*

« QOvercurrent trip display:
{"ERROR OC. Drive"
{Remote operator display)

Impossible to limit
overloading with
LW.CONS 150%
31.0 setting {(Use the
TeMmcie operator.)

* When B contact 1g selected for alanm relay output,

4-3




4.4  Undervoltage Detection LCharacteristics

Operate the inverter at the maximum output frequency

As the main circuit power supply voltage {L1, L2 and L3(N}} is gradually decreased -
through the variable transformer, the output has to be turned off or Undervoliage trip must
occur (this operation 10 be carried out at the rated load).

SALL ks L
. i,

T Operaiiig voliage |-
24" (Input yoltage) i : E
Undcwnltage 004 10 0225F | 140 to 160 VAC | = The output power tutned off. {CNI{]S} [0
CN1(20}}; "H" leveh)

015 10 037HF | 280 to 320 VAC |+ Alarm cutput: ALD-AL1, ON — OFF
When b contact 15 selected.

» Undervoltage display: ("7ERROR Under.
'-vﬂl}

Following the detective operation, execute a latching. After resetting (by short-circuiting RS
ta L, or pressing the [STOP] key,} release the latching.

4.5  Forced Resetting Characteristics

Btk B . &(ﬁ‘.lwtﬂﬂa 3’? ot

Forced resstting | Short circuit RS o PV24 on the printed The abnormal mode must be rest.
board.

4,6 External Frequency Indicator (Analog Meter) Adjustment Characteristics
{Monitor Mode M-ADJ}

Connect the remote operator. Select | F-21 SWITCH] with the function mode, and set to
[SWITCH FM ANA]. In this state, an output (UT) which is propertional to the output fre-
quency is available between FM- on the printed-circuit board.

Adjust the M-ADJ constant on the monitor mode so the meter readmg becomes maximum at
the maximum frequency.

t
— /T is vanable
T
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4.7  How to return to the initial setting (Setting when shipped from the factory)

Follow the following procedure when it is necessary to return to the initial setting made the

factory.

@ Short circoit FW, RV and 1 terminal to PY24 on the control circuit terminal,

@ Tutn the power on.

@ Make the FW, RV and 1 terminal open when i1s displayed on the digital operator.
(The remote operator display [ FS000. 0HZ 000. OHZ 1)

& Tum the power off after six seconds or more have past.

(If the power is uned off within six seconds, the initial setting may be ineffective)

NOTE: The following table shows how Io return to the initial setting for Europe, Japan
and US version.

i

Version FW 1 RV | 1 2 3 Sening lor

Europe | Close | Close | Close

uUs Cloge | Close | Cloge | Closc Faciory sclting

lepan | Close | Close

Eurgpe | Close | Closc Cliose

Us Close | Ciose | Close | Close | Close Factory selfing
anet error clear

Japan  {Close | Close Close | Close

L

lpvoe] Fw | Ry |

s 2]
/{1

i

NOTE: J100-E series should be CM 1, PV 24 is for J100-E2 series.



5...'

e B N E g N - . . o el “’N}’é‘:
QRERATIONALADJUSTMENT". )

Al

5.2

Motor noload, forward and reverse operations

The motor must accelerate without allowin g the OC-TRIP 10 occur, when the motor is run
forward first, and then with the use of the selection switch, the speed is decreased and the
oparation is switched over to the reverse run.

SWE T ¥ OFF [ on | wFF
{{; Z swF_ [ on 1
RY

Fonmn [Wher deceloried)
pefr R .
Fwtme ful Adnualabie (Friop-Th
O |3 =e,
* J100-E series should be CMI. y
PV24 is for J100-E2 series.
Moter operation with Jead (100% load)

TDeseopuon - ¢] v i pOperdtiongiii. 7] .. Critera
Balance of output Make measurements of the - Free from open phase, ete.
voltage and current | voltage and current at the in- «  Balanced output voltage and

verter outpul {UJ, V and W). current
(See Section 7) +  Motor operation free from
abnormal noises
Current monitor Check Lhe output curremt values | 9010 110% of the inverter rated
on the operation monitor (F1). current (approx.)
Voltage monitor Check the DC voltages values The value depends on input
¢n the operation monitor (F1). voltages
Check the DC voltages (Vpn). (004 to 022 8F)
270 volts (approx.) against the
200 VAC input
(015 to 037 HF)
340 volts (approx.) against the
400 VAC imput

-1
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(6. ACTIONSTO TAKE IN.AN.OCCURRENGE OF ABNORMALITIES”

6.1 How to check the converter moduole

Possible to check the module with the tester

L1

L2
L3 {N)

Circuit diagram of the converter module

Tum the power off and start the work afler the DC bus voltage has become 15 volts or
below. Use the 122 range when making measurements with the tester. (A simple way to
check the module as essembled)

_ SRt i o | S Resistaniet: value
Three different ways for ~—3~ 1
(comrssponding to L1-1.2, L2-L.3 (N) | 50kQorabove | ~: AC lerminal (L1, L2 and
and L1-L.3 (N} L3 (N
P(+) —Each of L1, L2 and L3 (N) 50k or above
Each of L1, L2 and L3 (N) — P(+) 50KE2 or below
N(-) =Each of L1, L2 and L3 (N) 50k or below
Each of L1, L2 and L3 (N) — N{-) 50K or above

NOTE: Since there is no MN{-) terminals on the main circuit terminal, use the following
terminals when making the measurements.

= 004 10 007SF: N(-} pin at the diode module (DM) connection
» {11510 0225F, 015 to 037HF: N connector at the capacitor PCB connection
Replace the converter module if any of the measurements is out of the values shown above.

+  Trouble to eccur when the converter module fails: MCE tip (Short-circuit of the
power supply)

o-1
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Check the module with the tester

-B——6
1% FOWER FCH |
M Tl s
RES ™ T}
+ - BREM
CEI

Rzt L@ \ V)(T2)
CT?[A,:« T

Inverter module circuit diagram (004 to 0225F)

Turn the power off and start the work afler the DC bus voltage has become 15 volis or
below, Use the 1€ range when making measurements with the tester. {A simple way t

check the module as assembled)

NOTE: There is a possibility that the module is out of order even when judged to t

standards.
P—U U phase upper arm
P—=V 50k or below V phase upper arm
P—oW W phase upper arn
NG - U U phase upper arn
N(-)—V S0kL2 or above V phase upper arm
N(-} =3 W W phase upper ar
U—P U phase upper ar
VP 50kE2 or below V phase upper ar
WP W phase upper &
U — N(-) U phase upper a
V —3 N{- 50k<2 or above V phase upper &
W — N(-) W phase upper
N(:) > RB 506 or below BRD transistor (004
RB — N(-) 50kQ or above
N{-) = RB 50kQ2 or above BRD transistor withi
RB — N{-) 50k2 or above to 037HF)

PR L P e [ P kT Tt eyt P & e emem e

B-2

ALY
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NOTE: Since there is no N{-) terminals on the main circuit terminal, use the following terminals

6.3

6.4

R — e

T R

when making the measurements.

+ 004 10 0075F:; (-) pin at the diode module (DM) conrection
+ 015 to 0228F, 015 to 037HF: N connector at the capacitor PCB connection

Troubles to occur:
When the PM module fails:
+ The OC trip occurs even when the motor 15 not connected.

When the BRD transistors (BRD transistors within PM) fail:
» BRD discharge resistor heats up

How to check the printed-circuit hoard

Visually check the mounted printed-circuit board for damaged resistor and thick-film mod-
ule (called BRDM (004 1o 0225F)YPSM), short-circuited IC lead due 1o deposited foreign
matter and abnormal or disconnected connector.

How to check the frequency setting digital

Select “01™ for F9 with [FUNC] key and key on the digital operation panel, and
connect the frequency seiter betweenthe terminals O and L on the printed-circuit board.

Set the frequency (o a maximum, select F1 with the [FUNC] key on the operation pane} and
press the [RUN} key. (In the cage of the remote operater, select “Terminal” for F-SET-M)

H
Be sure to check if the frequency Frequency Yo
can be set to a maximum setting setter
value. {Example)

I Il T
Lt

6-3
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6.5

Fast o o Bt R R

How to check controf signals

While operating the inverter, PWM waveforms appear between the connector CN1(Z0)
pin(L) or CN1{18) pin{X) and CN1{13) pin (GNDA). Note that these PWM waveforms are
different depending on the frequency setting.

When the PWM waveform is incotrect, replace the control board.

. R

<= OV

WM wavefom

» CN1(20) pin + CN1{13) pin CN1(20) pin & CNI1{13) pin
{U « GNDA} (X «— GNDA)

« CN1{19) pin « CN1{13) pin CNI1(17} pin & CN1(13) pin
(V « GNDA) (Y «= GNDA)

« CN1(8 ) pin «+ CNI1{13) pin CNI{7 } pin & CNI(13) pin
(W « GNDA) (Z «= GNDA)

CN1(20} pin « CN1(13) pin
(U) (GNDA)

oV

CNI(18) pin & CNI(13) pin
(X} {GMNDA) -

. 0y
2V/div

fmGOHzZ sSmefdiv

54



7.1 Mainterance and inspection precautions

(1) Precautions before starting maintenance and inspection

Be sure 1o confirm the following before starting maintenance and inspection because
there is a danger of receiving an electric shock.

» The display on the digital operation panel has wned off and the charge lamp on the
PCB has gone out (J100-022SF takes about 4 minutes for example).

+ The DC bus voltage is 15V or below when measured with the tester.
{2) General precautions

Always keep the unit clean so that dust or other foreizn matter does not eater the inverter.

Use special care with respect to broken lines and faulty connections. Firmly connect
terminals and connectors. Keep electronic equipment away from moisture and oil. Dust,
siee] filings and other foreign matter can damage insulation, causing unexpectad acci-
dents, so take special care,

7.2 Measurement of input/eutput voltage, current and power

General sneasunng instruments for input/output voltage, current and power are shown in
Figure 7.3 and Table 7.1.

The voltage (o be measured is the fundamental wave effective value and the power to be
measure is the total effective value.

(1) Measurement of output voltage

The moving-iron type instrument does not give accurate readings for measurement of the
output voltage. Make measurements according to the method shown in Figure 7.3 (Table
7.1) or using the circuits indicated in Figures 7.1 and 7.2.

CLi u
(L2) Inverter C V @
E w Diode

GOOY 0,1 A or above (200 class),

1000V 0. 1A or above {400Y clasx)

3 2% 220k +\v

=
Fundamental wavc ALY
effective value Varsl.] X Voo 215 ZF - ,/

Moving coil type meter
A00 200V class)
GO0V (400V class)

Figure 7.1 Ontput veltage measurement circuit



When 2 load is not connected to the output terminals U, V and W, voltage is present at them
because of the isakage cumrent of semiconductors (about 2mA) even when the output fre-
quency command is made naught.

When connecting the voltmeter to the output terminals under the conditions mentioned above,
make connections as indicated in Figure 7.2 to prevent the indication error of the meier,

(L1 U
(L2) Inverter { v
L309)

W

 Diode
&S00V 0. 1A or abave {200V class),
1000 0.1 A or above (400 clazs)

Additional resisier + \
SKQ2 30W {200V class) 7 220kQ v
SkE2 SOW (400V class) IF ZF W /"c

Moving cail Lype meter
I00V200W rlass)
SO0 (400Y class)

Figure 7.2 Output voltage measurement circuit

{2y Measurement of input voltage and input/output current

Make measurements of the input voltage and input/output current for all of the three
phases with the moving-iron type meter (See Figure 7.3 and Table 7.1).

{3} Measurement of inputfoutput power

Make measurements of the input/output power with the electrodynamic type walmeter
for single phase use. Make measurements for all of the three phases in cases where there
is an unbalance in voltages and currents.

Inverter

Power Supply &

hd Motor

Figure 7.3 Parts to be measured

7-2
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Table 7.1 Measuring instruments

i s ETLT S edTE ] IR T

i Measuringiem P00 Pans o' be measnred [T - -Medswinginsourientisd. 2] Remarks .

Supply voliage E1 Between L) and 1.2, L2 $ Moving-iron type voltmeter or - | Fundamental wave

) and L3N, L3N and L1 reclifier type voltmeler effective value

(ER-$YE-ST)HET-R) -t

Su-pply current 11 Amperage at L1, L2 and $ Moving-imn type ammmeter Tota! effective
L3Ny (IR i1e31IT) vilue

Supply power W Between L1 and L2, and % Electrodynamic type watimeter [ Total effective
L2 and L3{NY O 1130w 12) value

Supply power factor Pf1 | Calcnfate the supply power factor from the measured supply voltage, E1, supply current
It and supply power W |

Plim — % 100{%)
N3Ei«D
Chutput voltage Eo Between U and ¥, Y and Refer to Figure 7-2 or rectifier [ Total effective
W, W and T {Eu-v) — My INg=1TOn Ty P ATNmeter value
(Ev-w) (Ew.1)
A | Output current Ia Amperage at U, V and W $ Moving-iron type ammeter Total effective
_ (TuMIvy(Iw) value
Cutput power Wo Batween Uand ¥V, ¥V and % Electrodynamic type wattmeter | Total effective
W (WOI(WO2} value
Owput power factor Pfo | Calculate the output power factar from the culput veltage 5o, ontput current (o and
auiput power Wo W
Pt = ——— 2 100{%)
J3+EnsTn

NOTE 1: Use a meter indicating 2 fundamental wave effective value for voltage, and meters indi-
cating total effective values for current and power.

NOTE 2: Since the inventer cutput waveform is a distorted wave, the measuring instruments shown
i the table above are liable to canse errors at low fregoencies. The measuring method
=% and instruments indicated above provides comparatively accurate values,
Some testers (general-purpose products) are not applicable to the distorted wave.

NOTE 3: For the input and output current, measurements of the power are made with the digstal
power meter, e.2., YEW 2503 and 2504,

-3
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Make these measurements and tests by short-circuiting the terminals as shownn Figure 7.4,
and by foliowing the conditions described.

[Conditions]

2) Make insulation resistance measurements between the terminals and grounding with the
S00DCV megaohm-meter, and make sure that 5 M-ohms or greater is indicated.

b) Withstand voltage test

Make withstand voltage tesis by supplying 1500VAC (200V class), or 2000 VAC (400 'V
class) to between the terminals and grounding for one minute, and make sure that there are
1o abnormalities,

« Do not conduct withstand voltage tests for terminals other than those indicated in Figure

7-4,

Applied valiage

BLILEL‘%’GJU Y w

A A A

1_I'|_f1_.I'L_..|'|_fL..I

e pahem- neler
0.0 secor O secor
— abave abare

Figure 7.4 Insulation Resistance Tests and Withstand Voltage Tests

74 Maintenance of parts

(1)

(2)

Printad-circuit boards are maintenance-free under normal applications. However, in
cases in which maintenance and inspection are necessary, pay attention o the preven-
tion of damage caused by static electricity as shown below, and be sure to follow the
instructions in Section 4. MEASUREMENT AND ADJUSTMENT OF CONTROL
CHARACTERISTICS and Section 5. QPERATIONAL ADIUSTMENT.

« Prevent damage caused by static electnicity

The MCUs and LSIs on a printed-circuit board can be destroyed by static electricity, so
be sure to ground work benches, soldering irons, and yourself before working on a
printed-circuit board.

Maintenance of smoothing capacitor and cooling fan

We recommend that smoothing capacitors CB and cooling fans be regularty replaced
every three years taking their lives into account. Note that their lives shorten when they
are used, in particular, under high temperatures and heavy loads.

7-4
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Appendix 1

J10{} series logic and main circuit elementary wiring diagram

J100-0045FE2

J1ICO-007S5FEZ Ditto Pitto
JI00-0158FE2 Ditto 3T813643
JIOD-022SFE2 Ditto Ditto
J1G0-015HFE2 Ditto 3TB13642
J100-022HFE2 Ditte Ditto
J100-037HFEZ Ditto Ditto

A Appendix2  J10{ series structural drawing

A

J100-0C4SFE2

r

----- =k :é\\, IR '. Wl
et drawing No.

3TE10495
J100-007SFE2 3T810496
J10O0-0158FE2 3TEID498
J100-0228FE2 Ditto
J1I0Q-015HFEZ 3T810499
J1I00-022HFEZ Ditto
Ii00-037HFE?2 Ditio
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Appeidia 0 L

Ulllpil.l LIRS AR RAAfREERL WA RA-R ALLSRRTS

- LR Rl W ARl T

VWS-3 series
Coblent e iy 10 Sies e [
Runsstop | H | *Select operation ang frequency Make frequency settings with the
command.| * | commands, with the change setting monitor mode, and select pperation/
Forward! | O | mode F9. stop command with the *“Terminal”
IEVEISE . mode.
L H +2V
TULN O VRe E ) ﬂﬁﬁj_
mand . L VR, 0
FW F::f g %‘-’ Not insulated electri-
. Iﬁﬁﬁ‘m] Electrically insuiated “y_IRY ] cally
RV
P"-;E 4 * SWF-ON: Forward run. * SWTF-ON: Forward run.
OFF: Stop OFF: Stop
* SWR-ON; Reverse min. * SWR-ON: Reverse run.
QFF: Stop OFF: Stop
Note that STOF is effected when MNote that STOP is effected when
SWF and SWR are ON simultane- SWF and SWER are ON simultane-
ously ' ously
Frequency| O | * Atfmax with 5V or 10V between * At fmax with 10V between O and L
command | * | O and L (Select with remote operator
(voltage L | switch selection 23) © Voliage between H and L: 10V
input) {AVR used}
© Voltage between H and L: 5V @ Possible to use up to 500 to 2 k2
(@ Possible to use np to 500 1o 2 kL2 of VR, with 2 built-in AVR
of VRe * Qutput frequency gain-bias func-
* Qutpui frequency gain-bias func- tion for the analog command be-
tion for the analog command be- tween O and L. is possible to set with
rween O and L is possible to set with the digital operation panel function
the remote operator function mode mode F-26 (F-START) and
F-18 (F-START) and F-19 (F-END). F-27 (F-END).
The maximum frequency adjustment The maximum frequency adjustment
is possible with F-0J (Fmax). is possible with F-3 {(+fmax}.




Content

"Teeominal

Coaioo J100 serlesi@asn  Siaet
e 95‘:.‘=>~.:': . ,““.:" .::.:,.-:_z_ : ./ .

gty

VW33 series <

AELD &%@ﬁnu\ mymbol o S ’
Frequency| Ol | Make selections with switch selec- | OI | Make selections with switch selec-
command | « | tion 2 (D of the remote operator. « | tion 2 ) of the remote operator.
{curment L L
input) 4o Eﬂénﬁ._‘_m 41 1051;1 (o))

E---—d-lé & L-
DwesY Oio5Y
(0 1o 10V} {01 10V)

* Input tmpedance 2500

Fmax F-EML»
Adjustable Adjustable
4 to 20ma
Oto sy
Cre IOV

Inputfoutpur characteristic

Setting of the start point (F-START)
and end point (F-END) of the fre-
quency for 4 to 20mA 15 possible
with the function mode F-18 and
F-19,

* Inpul impedance 250€)

fmax |---eauvuc.._] F-END
Adjustable Adjustable
4o I0mA
D iV
Gro 10V

Inputfoutput charactenistic

* Inpul impedance 2500

Selection of the start point (F-
START) and end point (F-END)} of
the frequency for 4 to 20mA s
nossible with the function mode
F-26 and F-27.

The inversion of the two-dot chain
line is also possible.
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_'Cdﬁtrﬁit ]m m;gx Jlﬂ{) sancs i e T CYWS-3 sc:i_"it:s'_?: .

Frequency | FM | Possible 1o monitor the inverter FM | Possible to use those for the use of

monitor - | output frequency or cutput curent. + | analog meters and digital frequency
CMl The output frequency monitor L | counters with the same terminal.

. . . Make selections at the digital
provides either analog or digital \ . =
signal output. operaticn pancri with the functicn

= mode F-28 switch 3.
The output current monitor pro- * For analog meter use
vides an analog signal only. Make (@) Analog meter specification: 10V,
selections with switch selection 1 @ 1mA full scale. Internal resistance:
and 4 . 10 10 22 ke
* Analog greguency monitor signal @ Signal for analog meter use
(D Analog meter specification: 10V, Digital duty control stgnal
imA full scale. (@ Meter reading adjustment is
& A digital duly control signal possible with M-AD.
proportional 1o the output frequency (Provided if the meter’s internal
=] is outputted as a maximum fre- resistance s 10 to 22 kQ)
quency ful scale. * When the digital moniter (for
@ Meter reading adjusiment is frequency counter use) is selected.
possible with M-ADJ of the monijtor * Quipul signal is as indicated be-
mode. low.
* Digital frequency monitor signal
{for the use of frequency counters) _|'|_|'[_|‘U'L 1010 13V
(D The output duty of a pulse series | i
with the same frequency as the
output frequency is abour 30%.
JUUT oy
[ sy - - e
¢ * Analog current monitor signal
A digitat duty control signal pro-
portional 1o the outpul current 18
outputted as a4 200% full scale of the
inverter rated output current.
Alarm AL0| In case of B contact selected when  |ALO| When in abnormal state: ALO-ALL
output ALIl| in normal state: AL0O-ALY Ciosed  {AL1| Closed
contact AlL2 . ALZ _ .
When in abnormal state: ALO-ALZ When in normal state: ALO AL2
closed, when the power supply 1§ close, when the power supply 18
turned off. turned off.
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