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1.

1-1

General items

.Foreword

" This FRENIC 5000G or FRENIC 5000P guarantees its full
performancé satisfactorily depending upon your proper
operation and‘handling. You will be acquainted with
procedures before using the equipment by reading this
instruction manual deliberately.

Inspection upon reception

Upon receiving the equipment, be sure to. check the
following points: ' '

(1) Make sure that the specifications and accessories
the correct. '

(2) Check for any damage to the equipment sustaiped in

transit.

(3) Check on screws, nuts and connectlons for any
) loose fit.

Noté : (1) When opening the package or carrying
| the'equipment handle it carefully to

_ prevent any damage. -

"(2) When the equlpment is to be left unused
for a long perlod of time, store it as
packed position in a enviroment of clean,
~dry and under moderate temperature.’

Avoid -direct sunshine.

Installation

Improper installation bf'the equipment will really"
affect its service life. Be sure to observe the

following points:




(1) Do not install the equipment in a place subjected
to high temperature, moisture and vibration.

(2) Avoid dust, 0il splashes and corrosive gases.
(3) 1Install the unit vertically.

(4) This eguipment produces heat. To prevent‘danger
from temperature rise of the unit, do not put it
into a small, sealed box or do not place congeries
of parts, heat generator members, etc. around the -
equipment. Install it on a flat surface with
sufficient open space providing around the eéuiﬁ-
ment as shown in the illﬁstratiop below. If it
is to be installed on an angle beam or the like,
-use a mounting plate (provided separately) to

ensure coollng air supply.

/(/f/f/f/f/f/ﬂ/Q/ - (Proper {(Improper

More than _installation) installation)
7 12 cm L oS . .
- S
e s L
ﬁ;12cm ) lgqmj;
5 Z
/) L/
7 Ld 7
7 f?;:‘man ii‘ Mount&: Coolin
i ala
— / l




1-4 Standard specifications

FRENIC 5000G system

ltem Individual specification |
" Type of FRNQI7 | FRN02Z | FRNOZ8 | FRNO® | FRNO4 | FRNOSS | FRNDG7 | FRNOSE
inverler 1 GF2 G-z G3-2 1 G632 G32 G32 G332 G327
Hot tput * | -
Inver ler . :
capacily ( KVA) 7 22 2% 33 44 55 &7 84
tput .
lated sutRun | 45 s2 | 73 | 86 | ns | 145 | iws | 220
i [ it
Wetght_? K;n; 'y = 10 1q 33 s 40 .
Thermal loss R
of unit { KW ) 0.55 1075 0.9 14 L5 1.9 23 2.8
eniilatioa [or -
1 . . -
insaitatica ( m/min 3.5 4. 4.5 =3 ’ 617 : 7 8 ?

FRENIC 5000P System ' e N

o ltem - individual specification :
(‘“ . Type of FRNOIT |FRNp22 |FRNp2g | FRNO33 IFRNo44 | FRNoS? | FRNOST | FRNO S
.| _dinverler P32 P3-2 P3-2 P32 PFZ P32 PFe P32 : -
 Hotor °‘;t§“jt’) 1 5|88 22 30 37 45 | sz
t. .
comscity (k| 7| 2 |28 | 33| 4 | 53| 87 | 7
3 k™ N
53:?2.{“‘3“'2"» 45 58 73 74 s 160 -1 178 205
Height ?rH:“)it 1317 "7 19 33 33 & | s |
1 : .
Therma desuy| 058 | ons | oo | 10 |15 | 1o | 22 | ze
Fi'e{?ilalian {or - —
4. .
in:.ullaliou(s/niu 3.8 ¢ 4.5 s é 7 g ?
Item\‘ Common specification Remarks
p fnput source 3-phase AC - — 200/200-720-230 V
o voltage . ) . Lo D
g Input source ‘
@ put. 50/60 Hz
. frequency T
¢ | Allowable
8 voltage ) + 10%
variation )
Allowahle-. - o -
frequency + 5%
g variation
% Operating )
g place _ SR
“‘g Altitude Less than 1000m -
“ Ambient 0-50°C (for
0 - 40°C . R
temperature | dismounting face
) cover)
Humidity ‘Relative humidity 90% or less
{(to be free from dew condensation)




protection

overheat detection.

Ttem A \Common spedification Remarks
Output voltage|'3-phase AC -  200/220,230 V Note 1
Output l1- 50, 1- 608EH=z Max. 105%
fregquency 1- 100, 1- 13120 Hz adjustable
1l- 150, 1- 180 Hz
1l - 200, '1 240 Hz
Accuracy of -
output + 0.5% (25 $ 10°Q) -
frequency :
Frequency 0.03 H2
resolution {(at 1 - 60 Hz output freguency) i
v . . ' -
Af:ltag:/ . V/F ratio changeover . Changeover
) Fuency - Changeover in 14 types throngh FRE
g | ratio - . ,
T Voltage high/low changeovex .Changeover
8 Changeover in 16 types through TRQ
-
ho Over currant FRENIC 5000G3 150% 1 min.
o - -
g | Tesistance FRENIC 5000P3  120% 1 min.’
o e =
_ Preset 0 - =10V Incoerporated
g | imput 0 - +l0V _with bias setter :
p= 4 - 20mA . with upper/lower:
8 limiter.
Q
Speed : -
requlating 0.2 ~ 200 sec (at 60 Hz setting) Adjustable with
time ™ \ : accelration/
N deceleration
invidually.
Operation : P IR T -
system Revers:.ble ‘
Damping . . .
System D.C._regeng:atlve gamplng Cption
Jogging Cperated at jogging speed only . Note 2
‘with contact made. ’
Inverter _ - Inverter stpps w1th contact Free run stop
stop made. : . - -
Overvoltage Inverter stops at overvoltage in
protection D.C. intermediate voltage. . . -
Overcurrent’” Inverter stops at overcurrent ‘ac
Pprotection or blown fuse.
Overload..‘ Inverter stops at coollng fin OL




Item Common specification ’ Reﬁarks
Thermal cont- Inverter stops at contact
act input © j-opening. : 3DL
o | Electronic "~ Inverter stops at overland ' MOL
5 | thermal Cor '
A -
4] Damping . Inverter stops at contact RT
o | resistance opening
-t
3] overheat -
Q .
i protection
m ., - hud .
' § | Momentary - Inverter stops at abrupt
D | stop power failure.
Q X _ }
3 protection
e R
-y Short vol- | Inverter stops at shorting
tave ) voltage detection
protection o -
£ | mbnormality OV. OC. OL. MOL. RT - Individual
o indication . o indication
8
uy
E Movement CHARGE. SET
= indicaticon
Nolte 1 . Up:lo the capacity of FRNOZ8G3-2 ] : source vollage
hY
FRNQ&SPS-Z propotional
- T correspondence

Over the capacity of  FRNO3G3-4y @ at S0llz 200V
T-FRNO44 13-4 J at 60z 220V or Z30Y
Preset value at delivery from the factory is 720V '
At lower valué than above voltage : source vol tage
' propotional
correspondence
Note 2 . Jogging operation u31ng the terminal JOG only can be done

at the startlng pomnt ( condltxon of withoul speed command Y




2. Composition and Wiring
2~1" Composition of control unit

The'names of parts of the control unit are given
as follows:

(Appearance)
2-1-1 FRNO/7 G3-2 ~FRN028 G3 -2

Cover mounting screw

{4 portions)

. _—"(Usually, not necessary
> to be removed.) -

- FRNO(7 P3-2 ~FRNO33P3-2

Front cover

Adjusting handhole
{The handhole cover
removable by pulling
knobs (2 pieces) for
adjustment.)

Terminal cover
{Remove this cover
to arrange wiring for
the main and the control
circuits. It is removable
by raising it while ‘ ,
pressing the part . . Mounting hole
marked . ) cable’ intake (4 portions)




2-1-2 FRN033 G3-2 ~FRN084G3 -2

FRNO044.G3-2 ~FRN074 G3-12 ) :

- Cover mounting screw
- {4 porticos)
(Usually, not necessary

Adjustipg handhole
{The handhole cover
removable by pulling
knobs (2 pieces) for
adjustment.)

s _ Mounting hole B
Cable intake ~ (4 portions)




'2-2  Wiring and connection

ﬁroceeq wiring making reference to the connection
- diagram given below, and note the following points:

Power source FAB

49
200 T
Acszzzggv:d\c fg v rn
3k @ i
50/ 60Hz —d © . ?T we -
' Fregquency SN B,
setting 11 B:
— ( 12
o Reverse 13 P15 s
- - . Normal , l Frequency - C1 THR *490—-«
run, indicator V1 DBR&—

1. TRefer to the main circuit applicable equipment
list for applications of.FAB,’SZ, 49.
2. Use twist shielding wires or strand wires each-
other for the wiring marked F .
3. Contact capacity for 303, 30B and 30C is AC250V
- ' ' o '
4. Use the minute signal twin contaét relay for the

relay of FX and RX to prevent any defective -
connection. .

5. No thermal relay is required/for application within. ..
a protection agrea of electronlc thermal relay

¢

(20 Hz or over}

Standard connection diagram




(1)

(2)

(3)

\.

In wiring use Fuji's recommending devices or

equivalence for such items as pwoer source

équipmentN(MCCB, MC, etc.),‘seqﬁence RY,. freQuency

setter and frequency indicator.

When connecting ELB (earth leakage circuit

breaker), use an impact wave ;esistingrmedium
sénsitivitj;type (e.g. Fuiji's SG series, EG-A
series (fo: inverter)).

MC (magnefic contactor) or RY coils should be
connected in parallel-wiﬁh a noise suppression -
CR filter (AC circuit) 6r-a reverse parallel

diode (DC circuit). Some examples of wiring

are shown as follows: ‘-,

“a) Application of CR filter and diode.

Y

(Circuit voltage : Lower than 250V)

E

Device CR filter or diode
Magnetic _ N _ T, "
_ contactor AC S2-A or equivalence
(main circuit) DC Diode or S2-A
B AC S1-B or equivalence
Auxiliary relay —
- .DC Diode or S1-B
... _Fluorescent lamp S1-B
Solenoid brake AC S2-a
clutch DC Diode




B Ex__a@}_e of _Wirinrgr o el

1) CR filter capacity

S2-A € : 0.2 uF, 500V DC .

R : 500 (Nippon Tsushin Kogyo)
S1-B C : 0.1 uF, 500V DC
R : 200 (Nippon Tsushin Rogyo)

2) Diode capacity

(Operating coil current : Lower than 1A): -

. ERB24-06C : 600V 1A (Surge: 453/10ms)

w ' AC G

magnetic contactor
or
auxiliary relay

nuow
HHN

| | S1-B

Solenoid brake :: ....:
clut - -
ch, ete, 152-A
]

Fluorescent’
lamp ’

/,

CR filter of diode should be connected‘directlf

to the source of spark using short leads.

- 10—




N

Fanl
T

e e

(4)

(5}

(6).

(7).

(8)

(9)

Use motor circuit cables with source capacity that
match the invérter capacity and motor 6utput.'

(See item 2-5 "Main circuit devices and cables™.)

For wiring of the frequency setting ciréuit and
the frequency indicator, use twisted shield-wires.
These wires should 5e Separéted from the motor
circuit and should not wired throdgh the same duct.
Before connecting the motor circuit éabieé, be
sure torcﬁeck the rotational direction. V(The
rotational directiop of the motor may not be
changed even if the phése.sequence of the inverter

input is reversed.)

To prevent electrical shocks, the devices (in-

icluding the motor) should be earthed without fail.

Do not earth other parts and terminals.

4

Do not connect a surge killexr across the inverter

output terminals, as it may cause misoperation.

Use of the surge killer is not hecessarily reguired.

Never connect a phase advancing capacitor tBhthg

inverter output terminal (load side).

-1 -




N

(10) Do not use AC 400V source for the operating circuit..
'If any source other than 400V AC is not available,
a reduced voltage through a reducing transformer

should be used as the operating power source.

(11} Upon completion of‘thé wiring, éheck it for corredt
connection. ‘Inédrrect conneégion may result in
ma;funcﬁion or damége to the syétem; -(Connection
79§_ﬁ?e Powér iﬁput terminais R, S, T é?q Pge mdtor

e ' output termals U, V, W must be made correct.)

-

-[Z2 -




Standard connection diagram (using connectors)

FRENIC-5

000G3 (200V)

Power
source FAB 5z : : 49
ACZ00/335 =olo—oTo OR U T :
230V =i ﬁl‘ﬁ Qs v ; M
50/ 60tz —=0 O™ o= ?T W ™
Frequency .- . B,
setting 11 Ba
_ — { 12
ersing. 13 - PIS
T Nommal ) DEVersing. . 49
; cperation Frequency oCi THR O
4Speration * < indicitor L
Standby 52 Stop
Full
SK sX
w0
1. See "Main circuit applicable device list"“for
application ,of FAB. 52 and 49. T
2. Use twist shielding wires or strand wires for the
wiring marked-. . - _
3. Contact capacity for 30A, 30B and 30C is AC 250V 3aA.
4. Use the minute signal use twin contact relay for
the relay of FX and RX to prevent any.-defective
connection.
5. No thermal relay is required for application within

a protection area of electrnoic thermal relay

(20 Hz or over).

_13_




6, Use the frequency setter of over than l/ﬁw,ll X .
7. For an inching operation, put the normal/reverse

changeover switch into the stop psotion.

-14 —
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2-3

' Input/output terminals

Terminal . s '

s ol Appllcgtlon Description

R. S. T. | Main circuit -3-phase 200/200,220,230 ¥, 50/60 Hz

: power source : '

U.v.W Motor input
terminals

E’ Earth_terminal_ -

Bl, B2 Damping resis- | "A damping resistor is connected with :
tance connection for use of the damping unit (option).

11i. 12. Frequency setting DC-10V is appended between 11 and 13.

13. volume connec- 11 : Ov, 13 : =10V,
tion 12 : input pin {center tap)

Cl (11) Frequency 4 - 20mA signalling input (Input
setting imedance : 2500) :
auxiliary input 100% speed at 20mA ="

{current input)

vl (11) Freguency DC 0 - +10V signalling input : 100% speed
setting at +10V ' :
auxiliary input (Input impedance : 22 KQ)

(voltage input)

M1, M2 Frequency ML -+, M2 : -
indicator
connection

FOR, REV, Operatioﬁ order FWD-CM connection set up the normal

JOG, RST,| terminals rotation order.

M REV-CM connection sets up the reverse -

rotation order. )
Both FWD and REV to be turned open for
STOP.
JOG-CM connection sets up the inching
operation order.
- Changeover of normal/reverse lnchlng
) to be made by FWD and REV signals.
RST-CM connection release protective "
N - - ~ function and the indicator lamp goes
out. = - : .
(Contact capacity : 15V DC 1lOmA or over)
0P (cM) Option signal To be connected for optional application.
input -




ge oial Application - Pescription
BX (CM) ,. { Stopping siénal - Inverter free run stops w1th BX-CM
- E connection.
- TﬁR(PlS) Thermal relay - To be connected with a contact Openlng
; : connecting at the thermal operation.
terminal (Contact capacity : 15V DC lOmA or over)
DBR(P15) Damping T A contact input to open at damping
resistance . resistance overheat. To be shorted
overheat signal when unused. - . : ‘
terminal {Contact capacity : 15V DC 1lOmaA or over)
30A, 308, | Abnormal signal '~ | Through aid of protectionl function,
30C termlnals 30A and 30C changes from OPEN to MADE,
i B and 30B and 30C from MADE to OPEN.
. (Contact capacity : AC 250V 3a)

2-4 Terminal‘ layout

2-4-1-  FRNOI7 G3-2 ~FRNO028 G3-2
FRN017:P3-2 ~FRN033P3-2 .

30A 308 30C 11 1Z 13 CI V1 ML M2 FWD REV BX JOG RST QP CM P15 THR DER

BSOS oloiddol g0l

-—---_...-




' 2-4-2 FRNO33 G3-2 ~FRN084G3-2 =2
 FRN044 P3-2~FRN078 P3-2 '

& " N
P.C. board
R I e P e e e e

RIS|T{U|VIW ';sD
e e o

. £ N z. : Y~ L farth Sl

Source Hotor B j -

R Braking —

resistor

17
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Main circuit devices and cable application

2-5
Item ) FRENIC 5000G3
s FRND/7 | FRNOZZ [FRNO2& |FRNO3Z | FRNp44 {FRNOSS |FRMob7 |FRNCE4
Type of inverter o Gi-2 |-z e3-2 &3 -2 &3-2 -2 g
laverter i ' ..
ca':('afg‘l,g P 22 28 33 44 S5 47 3%
Haled output - i
current (&) 4 48 73 &% "y 145 1735 220
Hoter used -
C KW ) 1 /5. &S 22 g0 27 45 5
Hain circuit . -
cables Cmmt) /4 2z 3¢ 38 &0 40 100 & x 2F
Z?::mal serew Mp Mé Mé M8 Mg Mg Mip M0
. Control circuit Lok A__?'&—' s 05wk
_Ts.:rninal screw M3 - :
-size - ‘
Fuse in unit eRZL cR2L CR2L |"ecr2l | eR2L eRZL | crR2L ‘JCcRZL
150 150 200 200 200 JO0 200 300
FaB SA 43 SAI03K | SA0IK |-8A2e7 | sa203 | SA203 | SAZRF [ sA40d
/&0 /78 lioo | /128 S50 | Sfzo0 /225 S300
Magnetic conlactor St-z5 | 5¢-3 | st-4 | 5045 |54 SC-& |sC-& |sc-0
H TR-3 TR-3 TR- & TR=- & TR~ & TR-1oH | TR-1o ¥ | TR-1CH
Terminal relay g S0A | 45viTA | S4~80A | 45~F5A | 5 ~25A | 1101604 | RE~£5A | 1o~ 240A
[tem FRENIC 5000P3
. H FRMos7 | FANeZZ | FRNpZE | FRNO33 | FRNoO44 | FRNGSZ | FRNOET | FRN 0 &%
‘Type of inverter p3-z | P3-2 P2 [Pz |lPi-z [Pz |P3-z |P-2
lnverter caiiat]:& B 7 22 58 33 44 53 47 &4
Rated output
current (A Ind nld 74 &6 | us 140 /75 il
Holer used }
(KW ) . " ‘5 8.5 2z o 27 5 Ay
fain cireuit o) e | 2z | s0 | 38 | 30 60 | joo | 25
Termi < _ : ’
s?;’;‘““l screw Mé Me | me Mé | m3 | ms Mo | M0
» Control circuit 1.25m S 0.5k
° 2 = . .
Tt?mi'nal screw M3
Size .
Fuse in unit CRZLS | cRZL | cR2L [cR2¢ | cREL | CR2L | cRZL | cR2L -
78 150 /50 200 200 200 300 300
FAB SALYy | SABIRS, | SMOIL LSAZod/, ISAZ0Ysy | SAZO35pp | AZO3S,e | SAROIL
Hagnetic contaclor Sc-28 |sc-3 lIsc-¢ |sc-e5 | Sc-4 sc-& | sc-8 $C-10
; ) ‘TR-3 TR- 3 TR-4é | TR-6 TR-§ TR-toH | TR-10H | TR-10H
Terminal relay 3 56A | stima 56308 45~ 058 | 85~125A  110~160A 125 ~185 A | 1o ~240A




3. Trial oneration

3—l-fPrepara£ion for operat%oﬂ
Before operating the'inyerﬁer, be sure to gheck-the following
points: ' .

(1) Check that the input AC source is as snec1?led value (3 g,

200/ 23y, so/éoﬁz) . j

: , 230
(2) Gheck that 1nnut and output of the motor circuit are properly

l.f_ . connected (lnput source: R, S, T, motor u,v H)

(3) Check that the motor clrcult and control c1rcu1t are not

earthed or shorted. -f o o _ _;;:_;_____;.

(4) Check the'panel interior for presence or>stickingj3¥_?d§éign}
objects such 2as metal or'uire'chips, _ N

(5) Check the etternal sequence cireuit for proper operatlon.

3-2 Trial . operation

The following items shall be strictly prohibited during trial

operation,

o Connecting the power source to inverter output termiﬁalsu

(o, v, W).
o Earthing of live parts of the main cirecuit or control

circuit.




To ensure safe operation, disconnect the éoupling

and belts between the motor and the mating machine

so that theAﬁotor can be operated independently.

If the machine is left connected for operation,
special care should be taken to avoid any possibiiity‘

of hazards. - . ) -~

(1) Turn gverf_pgerating switch. off. _i  | e
Set the output frequency changeover switch "FRE"
into specified positicn referriﬁg ﬁo AFRE" in
page __ . (It has been set into (1) Notch 60 Hz

at the shop for shipment.)
(2) The frequency_sétter should be set into minimum.

(3) Make the wiring circuit breaker (the control
circuit and the sequence circuit.will be energized).
" After observing the condition for a few minutes,

check the control circuit and the sequence circuit

t

for any sign of abnormality (overheat, smoke,

offensive odor, é%é.)} S

(4} By pressing the operating push-button the main
contactor is made. Make sure that_therm6£or
starts rotation'by turning the frequency sgtter
clockwise a little. Check to see the rotéfion )

under this condition for the correct direction.

If the rotation is reversed, stop the motor and




(3)

(6)

turn off the power source, then reverse the
phase sequence at the motor side or the in-

verter output side.

After checking the rotating direction, turn up
the frequency setter slowly to the maximum notch

position. 7Under_this conditjon, check thé

" rotational speed of the motor conforms with the

specification. Also check that the motor terminal

voitage is identical with the specified value.

' After completion of these checks, set the

frequency setter into somewhat higher'position
agd make sure that the motor is accelerated and.
decelerated smoothly.

Néw the trial 6pe:atigﬁ completes so far.
Connect the load for préctical operation of the
inverter.

If readjustment is required as a result of the
trial ope}ation; refer to Item 4 "Adjuﬁtment

and ‘checking". -~

- 21—
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Adjusﬁment and checking

This transistér‘inveﬁter'has.been fully édjusted at
the factory-érior to delivery and no further édjust-
ments are required basically. If any readjustment is‘
required due to chaqge of.dperating condition, etc.,

be sure to observe the following points:

(1) _Avoid to turn the adjusting VR easilykduring

operation.

(2) When makiné adjustments for other than FIN (fine

-adjﬁstment of frequency'getting voltage), ADJ
(ﬁrgquency indicator adjﬁsément), ACCEL (accelera-
tion timé adjustment), DECEL (deceleration time
adjustment), ACC (acceleration time mﬁltiplying

ltfactor changeover), DEC-(&ééeleration time
é@ultiplying factor changéoverj, FRE (V/F ratio
changeover), TRQ (toréue bOOSt); BIAS) sias setting),
HL-(upper-limiter), LL {lower limiter), TH (elect-

ronic thermal relay CN/OFF) anthER (electronic
thermal felaj"actiﬁg point setting),‘contacﬁ Fuji

for necessary advice.




4-1 Arrangement of adjusting parts

4-1-1- FRNO017G3-Z ~FRN 028 G3-7
-FRN0I7P3- 2'-FRN033 G3-2

ACC (accelerata.on ’ DEC (deceleratlc;n "E:.me

time multiplying multlply:.ng fator changeover)
ACCEL factor changeover) DECEL(deceleratlon time setting)
{acceleration
tJ.me setting) . OC MOL RT CRG
- . o iz &Y. OV
- e e ,.-;; &-"', - g Q)= L. .
: U v B g & S oL
TH el IS 99 &
(electromc' oy - : 2 R — S _ SET
thermal relay - i : - WU
ON/OFF) . SR [ : _
TRQ SN 2 e e e S 1 == BIAS
(torque boost) e e E4 :f| (bias setting)
P HL
FRE ' (upper limiter)
(v/e -~ )
cha,ngeover) - RST

‘(Fault reset
7 switch)

FIN(fJ.ne adjustment : LL (lower limiter)

of fre tt
ADJ (frequenq | quency se mg) THR (electrom.c therm.al relay

:Lnd:.cator adjustment) _ * acting point settlng)
4-1-2 FRNO033 G3-2 ~FRN084G3-2
FRNO44 P2-2 ~FRN078 P3-2

ACC(accelerat:.on DEC (deceleration time
. time multiplying multiplying fator changeover)
ACCEL factor qhangeover) DECEL(decelerai:Lon time sett:.ng)
£ (a.ccelex:at:.on _ 7 0C MOL RT CRG

time setting). g _ AR

"PGAIN -0V
oL .
TH - . ! o : o= : v
(electronic 3 £ N S SET
thermal relay ; L o - R
ON/OFF) :
TRQ - e~ BIAS _
(torque boost) ~ (bias setting!
- JHL
FRE (upper hmter)
(V/F -
changeover) T RST
(Fault reset
~switch)}
FIN(fine adjustment LL (lower limiter)
ADJ (frequency of frequency settmg) THR {(electronic thermal relay
indicator adjustment) acting point setting)

-23-




- 4-2  Adjustments

Symbol _
of Application Description Remarks
volume i
switch

Mjuzl the volmen FIN according ta Uie (revwency comeand ssuaily seod.

FIN Maximum I For %aumcy snttn;- VRt Mijusl so Ual the raled Trewmncy Freque‘ncy
frequency is ohiained when FRED sutting is nt raised up by
fine adjust- : . .. maw, (valeo in clokwisa tarm ) clockwise
ment volume For 4 - 2wA signai 2 Mjusl so thal Uw valmi frequency turn. '

7 - ) is cbtained whum FRFD siznal iz Z20wh. :
o For 0 - 110¥ sigmal 1 Mfjust so Lhat U raied [reqeency
' is oblained when FREN sigral 1a + 10V,
T _ _ -

ADJ Frequency Adjusts so that the indication of the | Has been
indicator frequency indicator conforms with the | adjusted into
adjusting output frequency. If the maximum 60 Hz full
volume frequency changed by changing over the | scale at

’ FRE switch, change of adjusiment is j delivery from
required. the factory.

BIAS - | Bias setting | Adjusts the bias volume. Bias volume
volume increases by

Operating turning BIAS
frequency clockwise.
FS o .
100% |oomee e oo
- max :
\ 0% .
: min ;
F] Ok —_
100% setting input
HL Upper Adjusts the limit value, Limiter value
LL limiter, e . increases by
* Lower Operating ’ Upper turning HL
limiter frequency limiter clockwise.
' adjustable Limiter value
P P L range R i .
100% |-+ oveammemem e e increases by
: turning LL
60% F--=-=-=-==3 f—'ﬁ Lower clockwise.
' i limiter T
0 . ]—‘,,-A/adjustable
. - ange
0He s rang
100% setting input




Symbol

:glume "App.lication Dgscrip’tion Remarks

switeh}:

ACCEL | Acceleration | Selectable in 32 types between See page 78
time 0.23 - 23 sec. (L/S changeover R
adjusting switch in § side) .(at 60 Hz) and
switch 25-200 sec. (L/S changeover switch

in L side} (at 60 Hz), with time

DECEL adjusting digital switch and L/S

changeover switch. -

FRE Rated gutput | Selectable J.n 14 types with da.g:.tal See page 24

) " voltage, switch. -
rated output
frequency
selecting
switch

TRD Torgue Makes changeover V/F ratio : See page 27
boest constant, higher and lower, w:.th the )

digital switch. ' -

TH Electronic To be used for selecting Yes or No s O] for using
thermal relay| of utilizing the. ‘electrnoic thermal R 10 electronic;-
ON/OFF relay. 1O thermal
sw:.?ch sO] for disus-

Y R 9] _ing.elect_-
3 Q] =ronic
 thermal

THR Electronic To be used for setting acting point
thermal relay| of the electronic thermal relay.
acting point | Adjust this in accordance with rated
setting * | current of the motor.
volume “om 3

RST Fault reset To be used for resetting the inverter

‘ switch stopped due to the protective circuit
(external thermal overload, DB B
resistance overheat, overcurrent and
. | faulty acceleration time). This
function is same as for the terminal
RST. "
PGAIN oo T . -"--_—___-_

PEAIN . IGAIK has boen Adjusiod at U facfory prior to dolivery aad ra furlior E;ré‘;‘_;;;; gain wp.

‘“I_R siner adjuslmenis 3re roquired in caso of coshinalion will stnmined molor, FRN 02263-2 A

loop fain Mhen tha molor of ofline kind i3 combined, sewalimnn the {iacluation of FRNOZBQJ-Z have ]
molor currunl will ba obsnrverl sedur somn comdiLion, gﬁg{;ﬁ?:s PeAIN

adjusting :din:.lhlﬂltlll Lo hirh or low 30 thal Uhe flaciwalion of malor currenl will FRNO;SF-‘-Z

sitch ot wenknoth, FEN g32P3-2 4]
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- V/F ratio changeover mode diagram

]
]
1
.
]

S0Hz 60 Hz 60 léO Hz

[
1
L}
]
1
»

SG 200Hz

Note 1) (0) - (F) correspond with graduation of

FRE switch.

2) Preset value at delivery from the factory : (1)



T,

| - ‘1.700_-2;20~23'Q,_\-7-.-——- -------- —-—————

, > X
Selecting method for © v
constant, higher and lower 2 |
of V/F ratio ' et ,

- 8 1
] h
(O)r(l)r(Z)O"(E):(F) '8-0.5 1
: o I
TRQ 5 3
switch| Lower «=———= Higher o= :
' o - _
- {V/F ratio) 3 : :
Wi
f i |
PR !
—Rated frequency 100, 120, 150Hz
' . 'I'orc:ue (T ) boost at 50 H 180, 200, 240Hz
200~ 220-230 Vbeemcmmeme o 2DTET - STEQ) Doost & z 00, 2

=

i\\
I

-——>Rated output voltage (V)

03 10 20 040 50,
—=Rated fregquency ' ' h

| 200-220-230 Y emmeomene e ?E"_I‘.‘?._(.??P.’..bE’P.S.F...aE-?_°..'i':’- ...... SR

|~
e
=

o
Er

0.5 10 20 30 40 50 60
——=Rated frequency (Hz)

——>Rated output voltage (V)

R

Note) Preset value at delivery from the factory : 2
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[ ACCEL| [DECEL| Acceleration/deceleration time setting

- . S (Short) L (Long)
position 50 Hz 60 Hz 50 Hz 60 Hz
0 0.19 sec 0.23 sec 21 sec 25 sec
1 0.38 sec 0.45 sec | 30 sec 31 sec
2 0.75  sec 0.90 sec 4] sec 41 sec
3 1.5  sec 1.8 sec 51 sec |~ 50 sec
4 3.0 sec 3.6 sec 60 sec 61l sec
5 4.5 sec | 5.4 sec 71 sec 70 sec
6 . 6.0 sec 7.2 sec 81 sec 8l sec
7 7.5 sec. 9.0 sec 90 sec 90 sec
8 9.0 sec 11 sec 101 sec 101 sec
9 11 sec 13 sec 111 sec 112 sec
A 12 sec | 14 sec 120 sec 121 sec
B 14 sec 16 sec 131 sec - 131 sec
C 15 sec i8 sec | 141 sec 140 sec
D 17 sec 20  sec 150 sec 151 sec-
E 18 sec 22 sec | 180 sec 180 sec
F 20 sec 23" sec | 201 sec 202 sec
Note 1) The time setting is between starting to 50/60 Hz.
Note 2) For selection of 100 Hz, 150 Hz and 200 Hz, the value

may be threefbld, fivefold and sevenfold of the value

;£ 350 Hz shown in this téble, respectively,

For 120 Hz, 180 Hz and 240 Hz, it may be threefold,
fivefold aﬁd sevenfo}d of the valﬁe‘at-so Hz,
reépective%f.” |

! o
f/ .

/
i




=

- Note 3}
Note 4)

Neote 5)

ACCEL

"

Acceleration time setting

DECEL : .Deceleration time setting' .

aAcc is;a”switch used for S/L changeover of ACCEL,
and DEC for S/L chanéeover of DECEL.

Preéet valuerat delivery from the factory:

ACCEL (F)

ACC  (S)

DECEL (F)

DEC . (s)




5.

5-1 -

Maintenance

Daily maintenance

Daily maintenance and inspection is necessary to

ensure satisfaétory performance and continued reliable

operation of the inverter preventing possible occur-

rence of troubles.

When carrying out maintenance and inspection, be sure

to observe the following pbinté:

(1) Turn off the power source without fail.

(2)

(3)

The smoothing capacitors {large capécity elec#—
rolytic capacitors) db not discharge so soon after
the power.source is turned off. For inspection,
turn off the power source ;nd wait for mbre than
several minutes to ensure that:the charge lamp

(CERGE) goes off.

When connecting and disconnecting the connectors,
) : :

be sure to hold the connector housing.

- 30—




(4) inspection items

‘ Inspection ' L _
No. item Cycle: Descrlptlop Remedy
1 Magnetic o ®* Check contacts - Replace
' contactor,  Livery . for wear. Lo
relay
I year |, Check for smooth
operation
2 Transistor, - ' | * Check for dis- ; Check and
. diode, smooth- Every 1 " coloration and : replace
! ing capacitor ST offensive odor. defective. :
L PC board ior 1.5 parts - i
c%;; : ' : : ‘ .* Check for entry o
L year of metal or wire A
chips. . _ ' .
3 | Unit cooling ' * Check for powered. Replace
fan. ' . - ~.and proper - fan
Every ~operation.
1 wedc; ®* Check bearings
for unusual
noise.
: . fvery 1| - - )
4 Terminal or 1.5 * Check for loos Retighten
connector ‘vear | fit. - : ‘
Note : To remove accumulated dusts, use compressed

air making sure that no shocks are given to the .-
parts. To remove conductive dust or metalic
dust which may cause poor contact of relay, etc.,

- '7 however, suck off them using an electric vaccum

cleaner. B




_Troubleshooting

i

© Should any trouble arise with the inverter during

operation; obsérve the following precautions with-
out béing flurried,,theﬁ take necessary steps re-
fe;ring to the table of troubleshooting. If troubie'
can hot‘be removed cr damage to the parts is apparent,

contact us for necessary advice.

(1) Precautions

a) Do not reéair or adjust the unif unless
authorized. | |
.b) For check:Lng circuits, use anpropflate
1nstruments such as a tester, digital voltmeter,
synch;oscope, etc.
c) Do noﬁ connect or diséonnect any live cables,
which may cause possible short-circuit.
d) Do not attempt to adjust the preset VR's.
f*n‘If any adjustment necessarily requlred
‘take record ‘of the preset posxtlons {(notch)
so that they can be set back to the orlglnal

- positions.

I
1)
i)

1




Fault indicating lamp lights on

5—3 ~Table of troubleshooting

Note) Pfibr t& access_into the unit for check
and rémedy, tprn off the MCCB and wait forA
several minutes to ensure that the charge
:lamp goes off.

Name
-gidi— Cause of -

cating | malfunction

" Check point

‘Remedy

load side.

lamp
cC - | Overcurrent | Fuse blown Diode or transistor may
' ' be damaged. Check them
according to the item
separately given.
OQutput shorted | Remove the cause of
short-circuit.
Abrupt Increase acceleration
acceleration time.
ov | Interme- Abrupt dece- Increase dedelgration
| diate lerating time. (Adjust to match
circuit operation. the load GD?)
over= Rotated by Not applicable to con-
voltage

tinuous damping load.

Instantaneous
‘stop during

operation.

Check that motor and
inverter are in stop

position and then

| restart.

e — e e e
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Name
ggdi; Cause of . |
cating malfunction Check pqlnt Remedy
lamp - ; :
oL Inverter Overload Remove the cause of
- overload operation of overlcad.
inverter.
Improper Replace the unit
operation of cooling fan.
the unit
S cooling fan.
Gf; ,Abnérmal tem~ If temperature is ab-
'fpefature in- | normally ﬁigh, proviae
side the panel| ventilation holes.
MOL Motor Overload Remove the cause of
thermal operatioh of overload. -
operation motor.
Electronibs
thermal
operation
RT Damping - Overload Reduce the operating
' | resistor | operation of cycle fo damping
s ) overheat ' | damping circuit.
o ciurcuit. T
Improper
operating
cycles of - B
damping
) circuit. .

Note 1) When above-mentioned protective indicating lamp'j-
lgiths on and the protective function cperates, the
motor makes free run stop and the abnormality
alarm relay 30 operates. )



Note 2)

Note 3)

To resume the operation, take above measures

(remove the cause of abnormality) and operate
the reset switch .RST. |

If the protective indication lamp still lights
on even if the reset switch pressed, out off:
the power source once to recheck and remove the

cause, and then supply the power source again.

OL, MOL and RT will automatically go off when
the cause of abnormalitj resets automatically.
However, the abnormality alarm relay 30 retains
operation. '

When the power source is cut off, the 1nd1catlon

lamp goes off and the alarm relay becomes im-
movalbe. '




. Trouble

MCCB trips when’ L

input MCCB is

turned on. .

MCCB trips when [

operation push-

button pressed *
after MCCB is
turned on.

Motor does not e

run even i1f the
start button

pressed.

Check point

‘Incorrect external ....

wiring.

Short-circuit in

secondary side of
MCCB due to entry

* s e =

of wire chips, etc.

Input source voltage ..
should be AC 400/440V

+ 10%.

Check current :....i..

capacity of MCCB.
Short-circuit .of

" secondary side of

- _
Short-circuit or ground

. fault of iﬁverter

output.‘quwh fuse

in inverter.

Discolored or ...

damaged pérts

inside the inverter.

Incorrect wiring ......

of circuit
(specially note
to connectors)
The switch .
provided between
output and o
inverter.

------------

(Remedz
Correct wiring.
Remove the shorted

circuit.

Note) Incorrect

input may cause

damage to the unit.

See specifications

classified by types.

Notify us of the -
Correct wiring, or
reinstall connector.

Close the switch
after making sure

any voltage may'be

' imposed -on inverter

cutput through the

" switch.




Trouble

Motor rotates .

_in reverse

direction.

Motor does not

accelerate

Check point

" Removal of motor ......

® Motor is locked .......
at load side
(heavy load.)

seguence of

. Motor does not

_accelerate

smoothly.

inverter output. - -
Improper frequency ....
setting

voltage.

Excessively ...eeecen..

heavy load.

HLR acceleration ......

time is too short.

e

Motor speed is
high or low.

Number of poles and ...

voltage specifica-
"tion of motor.

Improper gear re-
duction ratio.
Incorrect ...... P

frequency setting

voltage.”

=37~

Incorrect phase..... cee

Remedx'

Attach a plug bolt
after removing the
lock bolt. .

Reduce the Ioad-i“

Reverse 2 phases cf
output.

. (U—W—V-‘ U~-V-M)

CH1l can be increased
by turning setting
VR clockwise.

Reduce the load.

With setting VR
turning slowly by
hand, check
available of .
acceieration and
then adjust accele-
ration time longer.
(Seerpage for time
setting of ACCEL.)
Check with specifica;
tions and name plate.

Adjust with FIN.




Trouble

Speed fluctuates
during

operation

Motor stops of-
itself.

Input MCCB
trips during

operation.

Check point

Very low voltage .....
‘between motor
terminals.

V/F pattern is .....
not as per

specification.

Improper frequenéy-

 setting voltage.
Faulty operating .....

signal contact (FX)

Too heavy load. ......
Oscillating e xr

output of HLR

Overload
operation _
Interference of
load. '

The failure has ceesans

occurred during
decelerating

operation. ..

Failure of power .....

s0urce.

Discoloration or

damage to internal
parts of inverter.

Remedz

Specially take care
to output trans-
former, ACL, etc.

Check FRE switch

operation.

(See page )

Replace relay.

Reduce the load.

Cbnfirm and contact
us. '

Remove the cause of

overload.

Increase deéelera—
tion time. '
{See page for
time setting
DECEL) .

Restart motor
after stop it

once.

Transistor or

~diode may be

damaged. Check

them according

to the item

separately give.




Trouble

Motor does not
stop  even by
pressing the
stop button.

e

Check point - Remedy
Abnormally high «+es... Provide some
‘temperature ventilation
inside the panel. holes.

Check on operation
of the unit

cooling fan.
 Short-circuit ......... Check the

or ground fault elements.
on output side. ) |
Load other than

inverter on

secondary side of

MCCB.

INCOYTect coeleveosenns Correct the-r
external ‘ - wiring.
seguence

circuit.

Faulty operating ...... Replace the
signal (FX). 7 relay.- '
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