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Introduction

Before installing or operating the inverter, read this manuat carefully to ensure maximum performance.

Visual inspection of the inverter upon receipt

Upon receipt of the inverter, carefully inspect that it is as specified when ordering, referring to the rating plate on the front cover.
If, by any chance, depression in the cover, damage lo the parts, missing parts are-found, please contact FUJL

FRNO30P5-2

SOURCE 200V 50Hz  200/220/230V 60Hz
OuUTPUT kW . A

SERIAL .

Fuji Electric Co., Ltd ‘ JAPAN

Name Plate

M

Construction

LE ks £ 8 23 T
W &mwggf s,%

Charge lamp

—invertertype

«——— Input power source
«—Qutputrating

«————Serialnumber

Top cover

Operating panel

Name plate



Installation

1} Environment

The construction of inverter enclosure is fundamentally
enclosed-type. However, the wiring portion have an opening.
Therefore, it is not totally-enclosed type. So be sure to install
inverters in an indoor panel. Avoid operating at locations
where highly hygroscopic dusts and dirts are present. Or
troubles result. When used at locations where corrosive
gases are present the service life of the electronic parts and
printed ciruit boards can be greatly reduced. In these cases
have the panels enclosed or select clean locations. Or have
the panel air-purged with clean air. When used in a enclosed
panel pay due attention to the temperature rise. Avoid
operations al locations at locations where vibrations are
experienced frequently.

Can out penodical inspection for screws for tightness. The
vibration must not exceed 0.5 G.

Do not use these inverters at locations where inflammable
gases can be expected since they are not of explosionproof
construction.

2) Altitude
Pay due attention to the operaticns over 1000m above sea
level since the insulation and cooling are effected by air.

3) Amblent temperature

The reference values range from —10°C 1o +40°C. When
installed inside the switch board operations at the
temperatures between —10°C and +50°C are possible in
case the inverter front panel is removed. When used at the
temperatures exceeding the permissible range malfunctions
and reduction in service life result. Take note of the
temperature rise inside the panel due to the exposure to the
direct sunlight or the heating element placed in the vicinity,
or poor ventilation. The unit m e installed at least 12cm
away from the wall or other unit.

4) Humidity

The reference value of the relative humidity is 90% or less.
High humidity results in decreases in insulalion resistance
and corrosion of metallic parts. Morever, ever when the
humidity is favorable troubles result in case sudden changes
in temperature cause dewiall.

5) Nolse

FRENICS000 series comprises a variety of electronic parts
including CPU and ROM. Install the unit so that it is far away
- from the noise source.
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\—sSwitchboard installation

The cooling fan unit of FRENIC5000GS and P5 inverters can
be installed in the outside of the switchboard panel. Approx.
60% of the total amount of heat generated by the inverter, is
dispersed directly to the cutside air. This permits these
inverters to be installed even in totally-enclosed type
switchboards. :

Mounting adaptor
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Front cover 4{

Panel cutting

Mounting adaptor

Notes:

(M Inthis system, when installing the inverter in the
switchboard. Remove the mounting adaptor on the rear
of the inverter.

® Inthis case, the inverter cooling fan is extruded outside
the switchboard. Thus, when operating in locations
where cotton fibers and dusts can be expected, take a
note of the inverter overheating.



Application notices

Coupling with motors

@ Torque characteristics and
temperature rises

1. The motor starting torque in
operations using the inverter
greatly differs from that when
connected to a commercial power
supply. Please select the most
suitable inverter based on the load
factor of the coupled machine,

2. The temperature rise for general
purpose motors operating on
inverters is expected to be slightly
higher than when connected to a
commercial power supply.

3. When a motor is continuously run
at low speeds the cooling effect for
the motor will decrease. Either
reduce the output or select motor
with larger capacities.

4. When requiring constant torque
running at low speeds select special
mators.

® Vibration

When the motor is operated

independently through the inverter the

noise is negligible. However, when it is
coupled with load machines vibration
may occur.

The reason include:—

1. That the resonance resutts from the
natural vibration including the Igad
machine.

2. The vibration due to the imbalance
in the rotor including the coupled
machine.

When the vibration oceurs due 10
those reasons mentioned above be
sure to use tyre couplings or
vibrationproof rubbers.

3. When the 2-pole mator is run at
over 60Hz an abnormal vibration
may be expected.,

& Noise

1. When the inverter is used to run
standard motors the noise can be
larger than that when connected to
a commercial power supply.
Adjust through the carrier
frequency control. To reduce the
noise further, use special motors
or install a reactor {optional)
between the inverter and motor for
noise level reduction, This permits
a reduction of 3 to bdB.

2. High-speed running at over 60Hz
can resuit in louder air sound.

Special purpose motors applications

1. Explosion-proof motors
Inverters are not explosion-
proofed. Be sure that inverters are
installed in safe locations.

2. Submersible motors and submergible
pumps.

The rated current for these motors is
larger than standard motors.
Determine the capacity of inverter
s0 that these motors can be run on
the inverters rated current or less.

3. Geared motors
When oil-lubrication type gear
boxes are used the continuous
running at low speeds will result in
poor oil lubrication.

4, Brake motors .
Provide a separate power supply
circuit for the brake from the
inverter input. Make a schematic
so that the brake will operate after
the main circuit of the inverter is
turned off.

5. Synchronous motors
These motors can be run
independently. However, their
starting current and rated current
are larger than standard motors.
Therefore, select these depending
on rated current instead of mere
output (kVA) of the inverter. In
addition, when carrying out a
group control of synchronous
motors take care that the step-out
does not occur.

6. Single-phase motors
General purpose inverters are
normally used to run 3-phase
motors. They are not suitable for
operating single-phase motors.

Related equipment
1. FAB's (MCCB's}

Install FAB's on the input side of

inverter,

2. Magnetic contactors

1} When a contactor is installed in
the output of the inverter take
care that the ON-OFF operation
is carried out while the inverter
and motor are not operating.

2} When using the regenerative
brake take care that the
magnetic contactor of the
inverter input is not deenergized
when shutting off the inverter.

3.

10.

Thermal overload relay

inverters are provided with an
electronic OL function. However,
be sure to install thermistors in the
motor windins.

The electronic thermal overload relay
provides protection for one standard
motor {4P}. When an inverter is used
to drive two or more motors, install
a conventional thermal overload
relay tn each motor circuit.

. Capacitor for power factor

improvement

The power factor will not be
improved even when a capacitor is
installed in either input or output
of the inverter.

. AC reactors

When voltage spikes can be expected
to occur at the power supply for the
inverter, instal!l an AC reactor on 1'
line side. These voltage spikes may.__/
result in damage to the diode
rectifier.

. Radio interference suppressing

reactor

install the reactor on the line side
of the inverter at locations where
the radio wave is weak.

. Spark Killers

The following protective actions

shall be taken for surges.

1} Install a noise filter.

2} Connect the spark killer to the
contactor, relay or timer.

3} Use shielded and twisted wires
for the control circuit.

. Wiring distance

When controlling the inverter from

a distance take care that the
maximum wiring distance is 20
meters. Use twisted shielded wires .
Never ground these shielded wires:

. Megger tests

Never carry out meggering for the
inverter. When carrying out megger
tests for power supply circuits or
maotors be sure to disconnect the
wires at the inverter terminals. Or
inverter troubles can be expected.
Power factor correcting DC reactors
Correct inverter power factor so
that it will be between 0.8 and 0.9,



Wiring

1) Function and use of terminals
The symbols and functions of FRENIC5000GS5, PS5 inverters
are given in the following table. These terminals combine a
main and control terminals. Determine the wire size for the
power supply and motor output circuit depending on the

@ Terminal arrangement
® Control circuit terminals

motor capacity and the distance of the cable.

Also determine the wire size for the braking circuit depending
on the current rating.
When using shield wires in winng of the control circuit be

sure to conform to the pertinent instructions.

30A 308 30C AX1 AX2 11 12 13 C1 W1 Mt M2 FWD REV | BX | JOG RST | CM | THR QP
® Main circuit terminals 400V serias
200V series G5: 30 to 55kW, P5: 30 to 75kW
@G5: 30 to 75kW, P5: 30 to 75kW
RIS|T|U VW DC1 | DC2
D81{DB2 RO {TO E
R|s|T|u|v|w]|oB1 DB2|DC2 [H5TT5 = |oB2|
G5: 90kW, P5: 90 to 110kW GS5: 75 to 220kW, PS: 90 to 280kW
[Ro[To[e[pey]  [pm2|PCT|PA VMW R B I ) e e e
N R(S|T R|s|T
@ Function and use of terminals
Terminals Symbols Fig:No. Description
Main R,5,T 1 Three-phase input AC line terminals
f;rr::::il:nals U, v,.w Three-phase output terminals
{motor terminals)
DB1,DB2 3 Braking unit terminals
DC1 {DB2),DC2 3,4 Power-factor correcting reactor terminals
+200V series : DB2, DC2 (DC1, DC2 at 200V series 90, 110kW)
=400V series : DC1, DC2
RO, TO 2 Auxiliary power supply terminal
E 1 Ground terminal
Speed 11,12,13 Frequency control terminals
setting 6 {potentiometer 1k £2)
terminals . -
vi, 1 Frequency control terminals praocess input
stgnal 0 to + 10V DC
: c1,n Frequency control terminals process input
p— signal 4 to 20mA
Meter M1, M2 5 Frequency meter terminals M1: {+), M2: {—)
terminais 10VDC TmA 10KQ
Qperation FWD,CM 5 Forward command signal
select -
terminals REV,CM Reverse command signal
BX,CM Coast-to-stop signal
JOG,CM Jogging operation command signal
RST,CM External remote reset terminal
{ON for reset}
OFP, CM Option terminal
AX1, AX2 Inverter running cutput signal
{N.O. 250V 3A}
Protective 30A, 30B, 30C 5 External indication of fault
function {1Formc 250VAG, 3A)
terminals . . .
THR,CM 3 External fault input signal {when open circuited,
motor coast-to-stop results.}

Note:

AX1, AX2 contacts: These relay contacts are closed while FWD {REV) cormmand signal is ON and the transistor base circuit is OFF. {1Hz

or less) BX: When BX and CM are shorted, motor coast-to-stop results. (Used in connection with a mechanical brake on the motor }



2) Wiring practices

Main circuit
¢ AC line terminals e Motor terminals e Ground
R S T V] A% W E

9 @] é) j :I Therma! overload = —
> MCCB relay —
o) o @)

MTR

Power supply
3-phase
* 200V 50/80Hz, 200V, 230V 60Hz
* 380V, 400V 50/60Hz
440V, 460V 60Hz

Fig. 1

* Auxiliary control power supply terminals

Note:
RO TO This auxiliary control power supply has the same values the
line voltage.

N s

Auxiliary control pawer supply (For backup of the display
message)

Fig. 2



m Braking Unit and braking resistor terminals

200V series 30kW to 75kW 400V series, 200V series 90.110kW

[oB1]oB2]DC2]  [THA] oM ] [oBi1]oez]pct]pcz]  [THR][ oM
Jumper .« " . “ L1 <2m
DB1 S DB2 b ~ L1 =2m DB1 pga Jumper
[ ® e ® Bl bl ] il FO-ermd mmr—r - - e ——— - —
t 1 ! 1
t H :
] [ . .
: Braking unit ' ! Braking unit
t 1 ]
! B1 2 : lgz |81
[N & - N IR TN A R ' —— - W W o o & S s
v v XS o ltestom o ] 2 _frestom
: B1 1 : i [B2__TBt 2f
! Braking resistor * ! ! Braking resistor '
e e e e | ey
Fig. 3
N Notee: @ BU220-4 braking unit is forced air cooling type. Connect
M Factory connection a power supply of 200V 50/60Hz or 220, 230V 60hz to the
cooling tan power supply terminals Rand T,
. (® Forthe braking resistor to combine braking units BU132-4
200V seriss 30kW to 7SkW __ and BU220-4, please contact FUJI (see page 30).
DB1 0B2 DCc2 THR CM
Jumper Jumper
400V series, 200V series 90, 110kW
peti | os2 | pct | pez THR | CM ]
Jumper Jurmnper

* When not using the braking resistor, connect the THR-CM
by a jumper wiring. When the THR-CM is open, the inverter
does not operate.

@ The Wiring distance between (L1) the inverter unit and
braking unit must be 2 meters or less.

The wiring distance {L2) between the braking unit and
braking resistor must be 10 meters or less.

@ When wire connecting the inverter unit and the braking
unit, be sure to connect terminals having the identical
symbol. (Connect DB1 to DB1 and DB2 to DB2.)

Note that wrong connections may damage the braking
unit.



¢ Power factor Correcting DC reactor terminals

200V series 30kW to 75kW

DB2 oc2

*1
- |

Fig. 4

Notes:
® Factory connection

400V series, 200V series 90, 110 kW

DC1

Dc2

200V series 400V series
DB2 DC2 DC1 DC2
Jumper Jumper

® 400 volts inverters of 75kW and above (G5 series), 90kW

and above {P5 series) are provided with a power factor
correcting DC reactor. As to the 200 volts inverters, this

reactor is provided for 75kW and above

When installing inverters, be sure to connect this reactor.

*i

) I —— |

* ; Power factor carrecting
DC reactor



Control terminals

250V AC, 3A

250V AC, 3A

6

T

5
|

[

(+) (=)
30A | 30B | 30C | AX1| AX2| M1 | M2 |FWD|REV| BX |JOG{ RST| CM | OP
- - Y L
¥ ™ ™
Fault relay Running s J.)
Signal output output O O o Option teminal
Signat o o o ?
/
Freguency
meter b
10V DC12A b Reset
L Jogging operation
Coast-to-stop operation
L Reverse operation
L Forward operation
Fig. 5
Freguency Setting terminals
Potentiometer input Current input
ov (—) 10V ov U 0.
11 12 13 1 C1
- \
N N
¥ T |_
Freguency setting -
potentiometer 410 20mAD
1KQ, 3W © 20mADC
Voltage input
ov__ ()
11 V1
N
~N
0 to +10V DC
Fig. 6



3) Wiring example

B Reversing operation

Power source

MCCH
P

Motor

200, 380, 400VAC, ™.

50/60M2 st | O

220,230, 440, ~

460VAC, 60H: =0 O

T ranstormer

Revarse E Forward
0 .

(o ol e
1400 saries aniyl y |

Frequency
Selting‘
potentiomatar

t

Frequency
mater

DB2 @) 90, 110KW
pe) @R ====== H
nce ) 3 4 SN
olL
SK Spark killer l_
B Dynamic braking operation
Powsr source MCCB 52
200.380,400VAC, T, A ,E fa ] Malor
50/60H2 ' b4 Ug—:
220.230.040. =G0 0} 5 v% MTR
ABOVAC,60HZ wiy IOn o o ¢ w (@
Translormer 4 £2<10m
1400V saries -~
anly} “ H
Braking unn  Braking resistor
E Fraguency setuing
l polentiomeier -
|52X I'Flun
|52x t .....
-] J
J Sten 200V series  DCL
Reverse Farward L30KkW 10 T5kW
Praparation O
for
pperation l 52
RAX
SK SK

SK: Spark killar

MTR

]
=
W

|

200V series

DB @) ang200vseries

400V series

400V series
and 200V series
90, 110KW

Read carefully the "Precaution for
wiring" at page 13.

e Be sure to use the braking resistor
and braking unit (Transistor switch
unit) together. When operating the
inverter by connecting the braking
resistor only, the resistor may
overheat so as to cause damage to
the inverter. :

* When using the dynamic braking, -.__/
the main power supply should be
interrupted when troubles occur by
using the tarminal 308 and 30C.

¢ Read carefully the "Precaution for
wiring” at page 13.



MMaln circuit control (1)

1
Power source Mcep
200,330,400VAC,_°’P JSZ I q R Motor
S0/60HZ T e H ¢
220,230,440, "0,55 3‘!1: é 5 v p.4 MTR
460VAC, B0H:z wed O 3 T Q T w
Ro
[ ""J Frequency setring |
7 potlenticmater
To
Frequency setling DB 200V series
poienticmetar J0KW
Forward Revarse ( lo 75kW
...... N
L
°| ~ - -
T Frequency
metar
52X
DBl 400V series 2)
and 200Vseries
DBe @90, 110KW
SK [BIHE = iiied “
DCz QF - ~omp1
52
Cé@ 3)
SK. Spark kifler
N
4)
5)
Aunxiliary control
power supply l
Operating command ON QFF
signal [Fx ar X}
Close 1 Open
AX contact I '
1
Close !_:Open
52 contact 1
t N
1 1
Vo
] )
:
/ .-k
U
Qutpul frequency ct--qpz
L f
—
1102 sec.
B Main circuit control (2)
gggur source “:EEB __3-2-._ r'__'l Molor
300,400V AC, H
S0/60Hs O 3..i__'_' b4 u 1)
M aza0.an, OLO Tk Q s v MTR
460VAC, 60Hz == 0 D T w
Ro
To
Frequency sarting .
Transiormer ? 200V series
1403:1 series onlv) Potentiometer LB J0kW
13 1o TEKW
t 12 Bz e ===~ *
Lszx " DCz QF - 8-~
| . DoL
:)/ !_ Aun | 52X requancy
Qperatlon DB{ 400V seres
preparation and 200Vsaries
switch Slop Fur.\ln_rﬂ Ravarse [a]:}] 90, 110KW 2)
oc| Qk==--- 1
Doz GYF -

3)

In inverter operation, when the FWD
(REV) switch is turned on, 52 is
closed and an operating command
signal is inputted simultaneously.
When the input voltage is
established, the inverter operation
starts and AX is ON. To stop the
inverter operation, turn off the FWD
(REV) switch. Thus, the inverter
decelerates and, when the output
frequency is 1Hz or less, 52 is
deenergized.

The inverter operation starts after
one or two second delay even if an
operating command signal {FX or
RX) is inputted.

When carrying out the RUN/STOP
operation once or more per hour,
do not close/open the 52 contactor
every time. Change to the schematic
in which the inverter input power
supply is continued (See the
diagram below).

Read carefully the "Wiring
precautions” at page 13.

AX relay

This relay is a normally closed

contact.

1t closes when

(D the control power is live

@ and an FX {or RX} operating
command signal is inputted.

It is open when the output frequency

decreases to 1Hz or less.

Rating: 250V AC 3A.

In inverter operation, when the
operation preparation switch is
turned on, 52 is energized (30 is
inactive). Then, when an FX (RX)
operating command signal is
inputted, the inverter operation
starts. When the sequence is
reversed i.e., when the FX (RX) is
turned ON first, and then, 52 is
closed, au LU failure (undervoltage)
results.

To stop inverter operation, open the
FX or RX. When the motor has come
to a stand still, turn off the operation
preparation swithc. If the operation
preparation switch is turned oft
during inverter deceleration, an LU
failure (undervoltage) results.

Read carefully the “Wiring
precautions” at page 13.



4) Precautions for wiring

Main circuit

.V Wires should be twisled ang shielded.

2. Separate the wiring for the main circuit from the control
circuit,

3. Wire sizes
Choose all power siring sizes depending on the inverter
kVA and the maximum output capacity of the motor.
Selecl those wires which can be used with the motar
maximum rated output current, referring to table "D&C
equipment” on page 32,

4, Grounding wire
The grounding wire is especially useful for reducing the
radiated electrical noise. Ground the inverter chassis and
motor frame. However, do not ground the other wirings.

5. Thermal overload relay

The electronic thermal overload relay provides protection

for one standard motor (4P). When an inverter is used to

drive two ar more motors, install a conventional thermal

overload relay in each motor circuit.

Note:

* Use FUJI SG or EG-A series which are medium

—

sensitivity type with shock wave resistance far the inverter.

Do not use high sensitivity type ELCG's (10 to 100mA).
Since the leakage current of the inverter system is larger,
an ELCB may trip.

6. D & C eguipment
When using MCCB's, ELCB's", magnetic contaclors,
thermal OL relays. Relays and fuses for the inverter,
select them referring to the "D & C equipment” table on
page 32.

7. Do net connect the capacitor for powaer factar correcling
to the inverter cutput terminal.

8. When wiring or checking the inside of the inverter, turn off
the MCCB on the line side and be sure the charge lamp
has gone out. Do net carry out wiring or checking while
the charge lamp is lit, since the capacitor is still charged.

9. Do not carry out the meggenng test and dielectric test on
the inverter unit. This may result in the damage to the
PCB.

— s Inverter _+O Motar

Thermal overload relay

Molor

—#%— Invarier Moror

Molor

THR THR
CcM CM

Magnetic cortactor

Control circuit

. Never use the same conduit when carrying out the control
wining and power wining. Be sure to separate them. This
is essential in order to prevent radiated electrical noise.

. Arrange the cable layout so that the length of control
wining is minimized. When the wining is long in excess
noise interference can be expected which may result in
the inverter fault.

. Use the bifurcated contact having stable contact
characteristics as the control relay connected ta inverter
terminals (FWD, REV). The circuit current is 15V, 5mA. Be
sure to use FUJI HH54PW.

. The contact capacity of AX (inverter ON signal contact)
and 30 (alarm contact) is 3A (cos » = 1) 250V AC, (0.3A:
cose =0.3)

When requiring to control large capacity contactors, use
an auxiliary relay as follows

Magnetic

conlactor Spark

killer Ry

. Spark killers
Cennect a CR filter (for AC circuit) or a diode (for DC
circuit) in parallel with the coil of the magnetic contactors
or relays so as to prevent noise interference.
Applying the CR filters and diodes (circuit voltage
250V or less}

(M CRfilter capacity
$2-A-0 C: 0.2 uF 500VDC, R: 5008
(OKAYA DENKI SANGYQ)
$1-B-C C: 0.1 uF 500VDC, R: 2000
(OKAYA DENKI SANGYQ)
® Diode capacity (in case operating coil current 1
Aor less)
ERB240-06C 600V 1A (surge 45 A/10 mS)

CR filter or diode
Magnetic conttor | AC | 82-A-O or equivalent
(Maincircut) | pC | Diode or S2-A-0
AC | 81-B-O or equivalent

Eguipment

Awuxiliary relay
DC | Diodeor $1-B-Q A
Flourescent lamp $1-B-0Q
Sclencid brake | AC [ S2-A-0
clutch DC | Diode

Wiring example

or auxiliary relay

™~ | 52-A-0
1 QF
1 81-B-0
I $1-B-0
Solencid brake s
clutch, etc N 1 52.4-0 H
i 7
[N

Fluorescent lamp
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Operating panel

To set and adjust the operating conditions, carry out via the
operating panel positioned in front of the inverter.

The setting value can be checked through the digital display
comprising the 4-digit 7-segment LED's. This digital display
indicates the function code No., actual frequency, setting
output frequency, base frequency, gias, and accel/decel

time. It is automatically changed to OC, OL or LU display
when a fault ocours.

Note:

The readjustment of the operating panel can be carried out
by the users. However, other setting devices on the PCB are
adjusted at FUJI factory. It reguiring readjustment, contact
FUJL.

Ouri ating LED indicati
uring operating - Inaeeren LED3 LED? LED] LEDO
[SHIFT] key for function code SHIFT
MNo. selecting
0
[TRQ] for adiusting torgue boost o O o o ) [SOUND! for selecting
ACC DEC AUT RST operating sound
Frmax TRQ oL2 SounD| L LON
[Fmax] for selecting maximum — O O
frequency @ El El [RSTI] for fault reset
[CL2] for adjusting electronic 1234 q (o)
thermal overload 1 2S SQFF"
FiN - ADJ Fpase BIAS HL LL ACC ] et [AUTO TbHo]
\'\ or selecting auto torque boaost
Qb Qa @ @ 8 2 @ 2 For DEC time change

[FiN] far fine adjustment of
maximum frequency

[ADJ] for fine adjustment
of frequency meter

[Fbase] for adjusting base
frequency

[BIAS] for adjusting bias frequency

Operation procedure

When the wiring has been completed, check the wiring
connections and carry out the operation as follows.

Warning
Never connect the power supply to the terminals (U, V,
and W).

This may cause damage to the inverter

1) Switch on the power supply breaker.
2) The charge lamp will ight up and the LED indicator lamp

will flicker.
QSE @ ﬁ)
LED lamp

.

is displayed.

7

For ACC time change

\LDEC] for setting decel time

{ACC] for setting accel time

[LL] far setting low
frequency limit

[HL] for setting high
frequency limit

o]

Function Display message

code No.

Shift
buttan

3) Set the output frequency by using a POT (Variable
resistor).

Operation can be carried out when a FWD or REV
commangd signal is applied. (Over 0.5Hz)

The ocutput frequency will be displayed on the digital
display during inverter operation.

When requiring to check each setting value, change the
function code by pressing the SHIFT bution. (Approx.
one minute later, the display will be automatically returned
to the function code No. 0 oulput frequency).

The motor reduces its speed depending on the
deceleration time and comes to a stap, when either an
FWD or REV signal is not applied.

When requiring the readjustment as the result of the
operation, please see the next paragraph "Setting
procedure”.

4

—

5

fhuiy



Setting procedure

When setting please do as follows.

(@ Press the SHIFT bulton and the function code is displayed
on the LED 3. Select an appropreate function code
number.

(@ The setting value is displayed on LED 2, LED 1 and LED
0 . Check the value for correctness.

@ When requiring fo change the setting value, change the
DIP switch or adjustment knob to an appropreate
position,

@ When the function code “E" is displayed, this means that
the setting is incorrect. Piease readjust the setting.
When the setting is corrected, the display will be returned
automatically to the function "0" (output frequency).

Ta check the setting value, press the SHIFT key again to
select the function code.
This completes the setting

Notes:

1} The displays (LED 3, LED 2, LED 1, and LED 0} will be
returned to the function code No. "0" approx. one minute
after the SHIFT button is released.

2) The setting value for BIAS, HL and LL can be changed
during the inverter operation
For other functions (Fmax, Fbase, ACC, DEC, TRQ or
OL2), the setting value can be changed during the
tnverter operation.

However, the new setting value is useful after the inverter
is stopped. Check that the operation can be carried out
correctly by the new setting value.

» Settings the acceleration and deceleratlon times

The ACCEL and DECEL times are set at 20 sec respectively

when shipped from FUJI1 factory.

When requiring to set the accel/decel time to the shortest

value, carry out the following procedure.

(O Couple the load with the motor.

(@ Find out the minimum accel/decel time in which no
OC trip occurs. Set the accel/decel time to 20% longer
than this time, taking load GD? into consideration.

Example) Minimum acceleration time setting

OC trip  Setting Factory setting
{

l &
> l
[
[ 1
@ 1
=2 I
o ]
o
w :
1 | S
1 |
5 6 20 sec.
Time ——a»
Acceleration setling time
= OC trip position x 1.2
=5sec. x 1.2
= 6 sec.



Description of functions

W Digital display
These inverters incorporate a 4-digit, 7-segment digital display

(Hz, sec).
To set, push the SHIFT button and select the function code No. For the code No. and setting data please refer la the table,

feature, which displays the function code No. and setting data

Function LED Display message Description Factory
3]2]1 |0l (Theunitisnotdisplayed.) setting
Operation Oo| | Outputfrequency Stopping state
Oo | |to
g4 {0
o Setting frequency 1.0t0240Hz | Setthe externalfrequency setting device (POT).
— - -
Jo Maximum frequency  1.0t0240Hz | Select the maximum frequency by a DIP rotary switch (Fmax}| 60.0
Ye Basefreguency 50to 120Hz Setthe Fbase frequency by an adjustable knob (Fbase). 60.0
5o nl A Bias frequency 1.0to240Hz Set the BIAS frequency by an adjustable knob (BIAS). 0.0
Setting 0 LI' ° :} Highlimitfrequency  1.0t0240hz | Setthe HL frequency by anadjustable knob (HL). 60.0
o 2|y - Low limit frequency 1.010240Hz | SetthelL frequency by an adjustable knob (LL). 0.0
. 5o o Acceleration time 0.2to200sec. | Setthe acceleration time by an adjustable knob (ACC) 20.0
p—— —d
g Decelerationtime 0.210200sec. | Setthe deceleration time by an adjustable knob {DEC}. 20.0
Be DC braking forque 0.0to 100% When the OPC [1-02 is used.
Lo Jogging frequency 1.0t016Hz Whenthe OPC 11-02 is used.
Incorrect [Eof - | - | ¢ High/Low frequency setting arror When the upper limit value is set to lower than the lower limit value
settin — - -
sting Frmax switch incorrect setting When (Fmax) switchis sel at C, D, E, and F notch. In this setting,
Eo|-|F |2 no operation can be carried out.
M V/F ratio
The V/F ratio is available in 12 patterns as shown in the V/F pattern
table. The “Fmax" is set by a DIP rotary switch and the Adjustable
“Fbase” by an adjustable knob. The “Fbase’ is used to |
determine the base frequency. The adjustable range varies R
depending on Vmax (Volts) which is divided into three 4 ( I
groups. g I :
To set, press the "SHIFT"” button and select a code No. *g | |
Fmax (Hz): Code No. 3 5 | : I
’ Fbase (Hz): Code No. 4 © I I !
“_-Set the Fmax and Fbase respectively while viewing the ! } i
digital display. : ! !
0 L
0 Fbase Frax
Function
code No. QOutput frequency ——
Function
code Nao.

[l

Fbase



B Fmax, Fbase, Qutput voltage

Netch No, for Fmax Fmax {Hz} Fbase (Hz)* Vmax (V) Pattern

0 50 200V 50Hz
1 100 200V

50 — 100 200 400
2 160
3 200 50 100Hz Fmax
4 60 440V I 60Hz
5 120 220V

60— 120 220 440
5] 180
7 240 60 120Hz Fmax
8 60 460V 60Hz

230v [

9 120

80 —120 230 480
A 180 /
B 240 80 120Hz Fmax
cC
D

When a notch from C through F is selected, “Err2"' is displayed and the malfunction results. e’
E

F

Note: *: Base frequency: This signifias the maximum output in the constant torque range. (50 or 80Hz in general purpose inverters)

M Fine adjustment of maximum frequency
Inverters in this series, are provided with a “FiN"
adjustment knob for V/F patterns. When the Fmax is set at
100%, the fine adjustment can be set at 100 through 105%.
To set, select the code No. 3 by a SHIFT button and adjust

by the “FiN".

Functian
code No.

3

b

105%
100%

Qutput frequency ——m

0%

Culput vollage —e-

100%
Setting input signai —e

W4

50Hz
Fbase

Qutput frequency

100 through 106%
adjustable {FiN}

Fine adjustment

100 105Hz
Fmax

Qutput
frequency —=

H Bias setting

This function provides a speed control using the process
control signal (0 to 10VDC, 4 to 20mA).
The adjustable range is from 0 to 100% (Fmax}. When set at
100%, an output frequency of 100% results even if the
input frequency is zero. However, when starting it beglns -
with 1Hz irrespective of setting value.
The fine adjustment function permits a control as shown in
the diagram. When the whole span of the speed control
potentiometer is used a highly accurate control can be

carried out.

To set, select the code No. 5 by the “SHIFT" button and
input the bias frequency by using the bias adjustment knob
according to the digital display.

Function
code No.

105%

100%

BIAS

1he fine adjustment

010 100%
adjuslable

L

Qutput frequency —a

knob (FiN)

0%

Setting input signal —m

BIAS setting: Minimum

Setting input signal —ae

101

t

>
J
= C
s
a
(@EL
Quiput
frequency
satter

0%

BIAS setting: Maximum

Setting inpul signal —=

~— When set al 106% by

Qutput
frequency
setter



B Torque boost

The V/F ratio pattern can be changed by the “TRQ" DIP
rotary switch (torque boaost) depending on load torque
characteristics.

Thus, patterns can be selected so that they meet the
requirements of constant torque or variable torque loads,
ensuring a highly efficient motor operation.

In addition, when starting, select the notch @ or above to
increase the torque.

To set, use the “TRQ" switch. {This is not expressed on the
digital display,} '

TRQ
DIP rotary
switch

<
3
]
x

Output voltage —

|
I
!
|
|
|
|
|
|
!
|
1
1
I
|
1

: Notch'No.

@
S

Fbase Fmax
Output frequency —=

Note: Circled letters indicate the natch of the TRQ switch.

B Automatic torque boost
This function is used to adjust the boost value automatically
- depending on load fluctuation, thus ensuring an energy

- efficient operation.

To set, switch on the “AUTO TRQ" DIP switch.
This makes inverters highly suitable for energy saving

operation of fans and pumps.
ON
Automatic -
torgue boost
"OFF
Auto TRQ

No. 5 DIP switch

Voltage

Frequency —=

Qutput frequency

B High or low limiter
This function is used to limit the output frequency to a
certain width (0 to 105%) so as to prevent motor
overspeeds or underspeeds.
For instance, the low limiter is used for the pump control of
the cooling water. This function is suitable for a control in
which the cooling water level is kept at the lowest
allowable level even when the process signal is zero volt,
Limiters are availabte in the High (HL) or the Low {LL.) which
can be set within a range from 0 to 105%.
To set, press the “SHIFT” button and select the code No.
Code No. 6: High limit
Code No.7: Low limit
Then, set by either an HL or an LL adjustment knob
according to the display.

Function
code No.
= HL
Low
o
LL
When set at 105% by
FiN knob
105% : /
pid High limit value
100% 0 through 105%
_L adjustable
! .
()
c
']
=)
o
=
e .
2 ,,/’/ Low lirmnit value
5 e O through 105%
(@] ’/’ adjustable
0% k?”
0% 100%
Frequency setting input signal
Err1
HL i
g
o L
2
o
[
=
3 HL
s
LL >
Q

Frequency setting input signal —= Frequency setting input signal —
Note: When the setting value for the HL value is smaller than that for
the LL value, the low limit value is ignored.
At this time "Err1" is displayed.



M Acceleration/deceleration time

In normal inverter operations the motor follows up the
output frequency so that the speed control is carried out.
This function provides a ramp time control of the output
frequency at the time of motor running. The motor speed is
controlled depending on set ramp time. The adjustable

time range is between 0.2 and 200 seconds. It is also
available in an option range “2 to 2000 sec™.

When the ramp time is set at an extrémely short time,

a large power is required which may lead to an “OC’’ or

an OV trip.

To set, switch the S/L time DIP switch either to 5(0.2 to 20
sec) or L{2 to 200 sec) position. Then, select the code No. by
using a “SHIFT" button.

To set, turn the adjustable knob while viewing the digital
display.

Both acceleration and deceleration times are set at 20.0 sec
when shipped from FUJI factory.

Function
code No

E g Q Q Accel. ime
E EQ @ Decel. time

® Setting the acceleration and deceleration times
[ACC] [DEC]

(1) The acceleration and deceleration times can be set
independently.

{2) A variable range (S or L) can be selected independently.

Famp time switch Acceleration, deceleration time
position { ) Option
s 0.2 to 20.0 sec, {2 to 200 sec.}
L 2 to 200 sec. (20 to 2000 sec.}

{3) The acceleration and deceleration times indicate the
time elapsed until the maximum frequency is reached
from zero and vice versa.

{4) The variable ranges can be set continuously by using a
ACC (DEC]) adjustment knob.

{58) The set acceleration and deceleration times can be read
through the LED digital display.

(6) Besides the linear acceleration and deceleration
patterns, 15 different polygonal line patterns are
available, {Options)

However, in this case, the acceleration and deceleration
patterns are identical.

{7} For long time service bracketed, replace ROM.
However, in this case, the display indicates
1/10 real time.

e

ACCEL time DECEL time
Friax
Adjustable
v
Adjustable -
lewd 0.2 seC —-J 0.2 sec.
200 sec, 200 sec.
ACC DEC
m - -t
S S

No. 3 DIP switch

No. 4 DIP switch

T ACTUAL accelating time ACTUAL decelating time
. 1—————.1
& Accel . ramp time setting Decel. ramp time setting
5 | 100 to 105% of Fmax | "1
g- }FiN
g Fmax adjustment
= \
g
8 adjustable
adjustable
0 0.2 se L}—\l i
——1u. C. 0.2 sec. Timeg —
— -
200 sec. 200 sec.
Soft start Soft stop
Warning:

When the ACC or DEC setting is changed during inverter operation,
a new set vaiue appears on the display, but actual operations are carried
out with the original value. The new set value becomes effective after

the inverter stops. .

B Operating sound selector
When a motor is coupled with a machine a natural noise
and vibration can be expected.
In inverter operation. a high noise level can be expected
normally. FRENICB000 series inverters have a function to
reduce the operating sound by changing the carrier

frequency for the transistor switching control.

Four different combinations of the sound DIP switches are
available as shown in the diagram,
Select one so that the noise is negligible.

® Adjustment

Four different operating sound tones are available through
combination of sound DIP switches SCUND1 and

SOUND2.

SOUND switch

SOUND! SOUND2

ON

ON

o]
-4
Carrier frequency .

I O R

CHECEECHES,

OFF

Output frequency —=

J— 19 J—



9 Jogging operation

Standard type FRENICB000 series inverters have a jogging
operation feature. It is fixed at BHz.

1 1o 16Hz type options are also available.

B Current limiting

Inverters in FREN|C5000 series incorporate a current
limiting function which detects the output currents
continuously so as to suppress it when it reaches the
current limiting level.

For instance, when an extremely short acceleration time is
set a large power is required and a large current flows.

In this case, this-limiting function operates so that the
operation is continued while the output current is
suppressed. Thus, the OC trip is prevented, so permitting a
smooth speed up.

1 150
g
%100/\ A A A /\ A /\ /\
s 4 7 Y / / y 4 ]
.—
50 ‘ \
0
Frequency {Hz) —=
’[_150
- ) Current
= L1 ___ limiting
S AN 1 O W I O W R R W
8 \
50 \J 9 -~ \ A\ N
0

Frequency (Hz) —=

@ Electronic thermal overload protection
FUJI inverters have the following overcurrent protective
devices which provide more than adeguate protection.
1. OC: OQvercurrent—inverter protection against
destractive overcurrents
2. OL1: Overlcad—inverter protection G5 150%
{P5 120%) 1 minute
3. OL2: Electronic thermal overload relay—motor
protection
4. OH2: Thermal overload relay {External)—option-motor
‘protection
The electronic thermal overload relay has similar
characteristics to conventional thermal overload relays.
{Please refer to the characteristics curve of OL2.)
For 4-pole standard motors, electronic OL relays provide
an adequate protection without the use of thermal overload
relays. However, standard motors are not designed to carry
out continuous operation at low speeds, which is led to a
reduction in the cooling effect. Therefore, when designing
the electronic OL relay, due attention has been given to this
problem of reduced cooling.

Inverter operation

Inverter

Line operation «— Inverter operation

0\%ontact0r
o o
o o
by 1
Inverter |-o o 1 Motor
LS o 1
Contaclor Tharmal overload relay

3-elerment heaters

Notes: 1. When operating at frequencies less than 10Hz, please install
a thermal cverload relay.
2. When operating two or more motors by a single inverter,
please connect a thermal overload relay to each motor circuit.
3. When not needing the OL2 protection, set the DIP rotary
switch at the F notch 1o revert 10 the unprotected state.
4, The QL2 and OHZ relays can be used simultaneously.
Thermal
overload reiay

— Inverter Motor

1]

Thermat
overload relay

Motor

17173




Il Electronic overload relay
Fig. 1 Minimum operating current characteristics

Minimum operating current (%)

Fig. 2 Inverse time characteristics

Qperating time (min.}

105

60

50

40

30

20

100% current = Inverter rated current

R i 106%

101%

.
1

: Q7%
. 03%
! 89%
.

O NWAUDNDOPTIOOM

Notch
No.

Fhase Fbase

Qutput frequency —

I

FRENIC5000G5

B0Hz
' E notch of OL2
20Kz | {Motor protection}

Operating time {min.}

\ oL1
{Inverter
N:srotection)

SO

L —

80

100

120 140 160

) nver ter current (%} ——

@ Setting the electronic thermal
overload relay

A DIP rotary switch for OL2 is used to’
set an operating current.

The setting current is obtained by
using the following formula.

< Kx {Motor rated current)
- Inverter rated current

K: 1.0 (b0Hz}
1.1 {60Hz)
Select a notch from 1{%)} to OL2.
Example: Motor full load current: 56A
Motor rated current: 66A

H%)

(FRNO45G5-4)
1%} = % x 100(%) = 85(%)

Set at 9" notch OL2
referring to curves of Fig. 1.

Note:
These electronic thermal overload relays
meet the requirements of 4-pole standard
motors.
Therefore, when using under following
conditions, use conventiona! overload relays
instead of these electronic units.
1. When used with motors other than 4-pole
type.
2. When used with special motors
{non-standard motors)_
3. When used for a group operation
{in which two or more motors are run
by using a single inverter).
4. When used when frequent starting can be
expected. '
5. When used to operate at 10Hz or less

Fig. 3 Inverse time characteristics

B0 t l
FRENICS000P5
50
Sg:z'}E notch of CL2
2} (Motor protection)
30
20
0OL1
{Inverter
\protection)
10 ~ ~
¢

18] 100 120 140 160

Inverter current (%}—=>

x 100%



W Protection

Protective Description Segment Motor

function displayed

Stall Motor speed is controlled so as to vary depending on inverter cutput frequency. - -

prevention However, when an abrupt acceleration is carried out sooner than the minimum maotor
acceleration time, an overcurrent results. To suppress this, the acceleration time is
automatically extended, thus, preventing overcurrent trip.

When an abrupt deceleration is carried out a high regenerative voltage results which
lead to overvoltage or overcurrent. To suppress this, the deceleration time is
automatically extended so as to prevent overcurrent or avervoltage trip. (Variation of
putput frequency is minimized.)

QOvercurrent When inverter output current reaches the overcurrent protecticn level, inverter stops oC Coast-

protection instantaneously . to-stop
When transistor on the output side of inverter js damaged, the fuse biows in the DC
intermediate circuit to prevent secondary faults from occuring,

QOvervchage When the inverter DC intermediate circuit voltage reaches the overvoltage protection ou Coast-

protection level the inverter stops instantaneously. to-stop

|nverter overioad The overcurrent protection is designed for destructive overcurrents. The overload oL1 Coast-
protection 15 for sustained overcurrent. to-stop
When an overload exceeds the inverter overload capacity (150% (G5) or 120% {P5) of
rated current) for over one minute, inverter stops instantaneously.

{nverter heatsink When inverter heatsink overheating occurs, inverter stops instantaneously. OH1 Coast-

overheating to-stop

Motor overload When driving one motor, electronic overload protection can be provided without oL2 Coast-

{Electronic thermal external thermal overload relay. to-stop

overload) When driving two or more maoters by using one inverter, install a thermal overload
relay ineach motor circuit.

External fault When the thermostat switch for detecting DB resistor {option) overheating or thermal OH2 Coast-
overload relay (external) for motor protection, operate, the inverter stops 10-510p
instantanecusly.

Instantaneous Operation can be continued on full load even when 15ms power failure occurs. LU Coast-

power failure {With light load, operating time can be further extended.) to-stop
When power failure is prolonged so as to exceed 15ms, the inverter may stop.

Undervoltage When the DC intermediate circuit power supply drops below undervoltage level, the LU Coast-
inverter stops immediately. to-stop

CPU fault

When CPU mulfunction occurs, inverter stops instantaneous

7-segment LED

decimal indicator

stops flickering




B Automatic restarting function when LV (undervoltage) occurs

When an undervoitage is detected during inverter operation,
the error message LU is displayed and the motor coasts to a
stop. In normal operation, restarting is carried out by pressing

the RESET button and applying the operating cormmand
signal. However, FRENIC5000 series ¢an also provide

automatic restarting function.

Touse this function, withdraw a short bar on the SW2 terminal.
{See figure below.) Under this state, when an undervoltage

B Operation at undervoltage

occurs, a message is displayed and the motor coasts tc a

stop. However, no fault signal (304, 30B, and 30C) is

restart is carried out.
Note:

When the OPC H-01 is used, automatic restarting after
instantaneous power failure can be csrried out irrespective

of the state of SW2.

SwZ OPCII-01 | Undervollage Return o normal voltage
condition (Option) LED digplay | Fauli signal } Motor Resel Inverter
Short bar is Not used LU Cutputted | Coast-to- Manual (Pressing of RESET button) Restart with frequencies 0 through
connected, stop setting valug”

Used —_ — Coast-to- Automaled (Automatic restarting after Automaltic restarting operation after
SW2 stop the voltage has returned to the normal instantaneous power failure)

potentiai)
hortbaris Notused Ly —_ Coast-to- Automated {(Auiomatic restarting after Restart with frequencies 0 lhrough

nol connaected. stop the voltage has returned to the normal setting valug®

Used —_ — Coasl-to- potential) Automatic restarting aperation after
Swz stop instantaneous power faiture)

Note: *; When motor coasts 1o a stop, OC or OU may occur

£ short bar

Recheckling {(Error message)

When a fault occurs, the display message is autormatically
changed from operation mode to fault mode and the inverter

stops.

To check the fault when it occurs, press the SHIFT button
and they are displayed in order of the occurance of fault,
Thus, whenever a fault occurs, check the contents of the

function code 1 through 7.

W Error message

Control PC board

When pressing the SHIFT button again so as the to display
the function code B and after, you can check the operating

coditions when the fault occurs.

These data are stored until the RESET button is pressed. Be
sure the causes of the filure are written down before the
RESET button is pressed, When resetting can be carried out,

the operation mode results.

LED LED
Condition | 3 2 1 0 Indication Condition | 3 2 1 0 Indication
g\ r Ovarcurrent Bo a.1 & Output frequency {Hz)
Failure |l oY Cvervaltage Memory [ | Setting frequency (Hz}
I Undervoltage data gl 21 4| 8 Output current (%)
| 1L ! Inverter overload El D Forward operation
S| H ! Fin, PCB overheating bo| - £ Raversa operation
.| 0182 Electronic thermal overload ol £ | L Cusrent limiing
OlRr|Z2 External lault de| | L Voltage limiting
CPUlailure* Eo| O} U Undervoltage limiting
Note:
* LED 3 decimal indicator stops flickering.

outputted. When the voltage return to the normality, automatic

L



Trouble shooting

When a fault occurs, the message is displayed and the
motor coasts to a stop. Check the causes of the fault referring

to the following Troubleshooting Table. Remove the cause of
the fault and press the RESET button.

Fault message*

Operating conditions when

Causes of fauit

Remedy

Frst | Second fsgl!gctﬁ:ﬂsé()Functlon code

{fault) {fault) '

r Qutput trequency (8)< Acceleration time is too short. Make the accelerationtime longer

Lre Setting frequency (9)

e Qutput fraquency (8 )> Deceleration time is too short, Make the deceleration time longer.

o Setting frequency (9 )

r 11 | Functioncode [is s Aninstantaneous power failure has occured | Check the power supply voltage.

[N L L4 | displayedas” 4 & " * Voltage drop has occured

i 11 | Outputirequency ( 51> Deceleration time is too short Make the deceleration time longer.

L ot Selling frequency ( )

i Qutput frequency (H )=> Deceration time is too shon. Make the deceleration time longer.

L Setting frequency (9 )

TRl s [nverterambient temperature is high. * Ventilate inside the panel.

e * Cooling fan stops. * Replacethe cooling fan if required.

Qutputcurrent ( 9)>100% | # [nverteris overloaded & Reducetheload.

E f_ ,’ e Acceleration/deceleration operation is e Changethe operation mode.
carried out too frequently.

I T * Motoris overioaded. * Reducetheload.

'y = Cooling fan stops. « Replace the cooling fan if required.
! * Undervoltage. ¢ Check the power supply voltage.
Lo e Openphaseonthe line side. » Repair.

s Externalthermal overload relay (for control e Change the operating mode.

Iy ,_{ = resistor or motor} operates. « Reduce the load.

Ay~ * acceleration/deceleration operationis

carried out too frequently,

When fault message

Motor does not run,

Main circuit power supply is notinputted.

Turn on the MCCB's and magnetic contactors.

is not displayed. Power supply voltage is too low. Check the power supply voltage.
CPU operation indicator [oam does nol Turn the power supply off, wait aminutes,
flicker nor lil. and reapply it. |f the fault is not removed,
please contact FUJI.
Loadis too heavy. Reducethe load.
Notes:

e When the cause of the fault is not found in the table, please contact FUJL.
*: (D Select the function code No. 1 and the first fault is displayed.

@ Select the function code No. 2 and the second fault is displayed.

(When the SHIFT button is pressed, the display is changed from @ to @.



Maintenance

The routine maintenance and inspection are essential to
reliable operation of the inverter. In inspections, the following
precautions shall be taken.

1. Routine inspection

1) Check if the cooling fan operates normally.

2) check for overheating, abnormal sounds and odor.

3) Check the ambient temperature and relative humidity of
the installation of the inverter.

4) Check the vibration.
If abnormality is found check further in detaifs.

2. Perlodic inspections

The periodic inspections shall be carried out every 6 months

or yearly.

1) Be sure to turn off the power supply.

2) The smoocthing capacitor does not discharge immediately
after the power supply has been turned off. When carrying
out inspections be sure to turn off the power supply and
wait for a few minutes until the charge famp (CHARGE}
has gone out.

3) When connecting or disconnecting a connector be sure
to do while halding the housing. Never pull the wires.

4) Check iterns (See table below)

Check items
No. Check item Contents Remedy
Contactor =Check the contacts for wear. Replace.
1 Relay « Check the operation.
Transistor » Discoloration, nasty smells Replace detective parts.
2 Diode . « Check if wire or metallic chips are
Smoothing capacitor entrapped inside the unit.
printed circuit board
5 Cooling fan «Check if it runs soundly when switched on. Replace if required.
«Check the bearing for abnormal sound.
Terminal Check the tightness. Tighten if required.
4 Connector
Thermal overload QOperation test
5 relay
6 Motor Megger *

Note: * Without inverter unit

Remarks

When the parts are dusty clean using the compressed air
without hurting the parts. However, use a vacuum cleaner to
clean those locations where conductive dusts or other fines
stay.

.\_—/



Daily inspection Periodic inspection

|

o)
I> MCCB
J Contactor s e S RECK. cONtacts wear
Removal of dust
Inverter @
s Abnormal NoIsSeE «-v-rer e Fan
RSTUVW
Discoloration - r] | R |
of Inslation % .
Main ferminal -------- Reting @
operating test
~__/ARNING
1} The charge (CHARGE) lamp will remain lit for some time 3) Do not use a megger on any control circuit and use only a
after the AC power has been interrupted. While this lamp 500V DC maximum output from the megger if the motor
is lit, high voltage is still present on the filter capacitors. leads are checked, while connected to the inverter, or
Be sure to wait for this lamp to extinguish before working damage will result.

on any part of the power circuits in the control.
2) Misconnection of the input power source to the inverter
output terminals U, V, W will damage the inverter



FUJI INVERTERS FRENIC5000P5
FRENIC5000G5, P5 200 Volts

Selection guide

Applicable Inverter  Qutput Type
motor output current
output at 230V
Standard type kW (HP) (VA) (A}
44-400kVA 30( 40) 44 115 FRNO30G5-2
37( 50) 55 145 FRNO37G5-2
45{ 60) 67 175 FRNQ45G5-2
55( 75) 84 220 FRNO55G5-2
75{100) 104 274 FRANO75G5-2*!
Notes: 90(12) 132 346 FRN0OQ0GS-2*!
*1: 400 volts inverlers of 75 kKW and above (G5 series), 110(150) —_ - _
90 kW and above (P5 series) are provided with a 132(180) — - —
power factor correcting DC reactor. As to the 200 160(220) — — —_
volts inverters, this reactor is provided for 75kW. 200(270) — — —
and above 220(300) —_ — —_
*2. Non standard. 280(375) - —_ -
Input ratings Power supply 3-phase 200V 50/60Hz,
220, 230V 60Hz
Allowable variation Voltage: +10% — 15% , Frequency: £5%, Imbalance in power supply: 3% or less
Outputratings | Output voltage 3-phase 200, 220, 230V
{same as input voltage) -
QOutput frequency 50Hz, 60Hz, 100Hz, 120Hz, 150hz, 180Hz, 200Hz and 240Hz
frequency stability +0.5% of maximum frequency {at 25°C +10°C)
Overload capacity 150% for 1 minute (Inverse time characteristics)
Control Control system Sinusoidal wave PWM with Hlux control
specifications  ["Frequency control range 1 to 240Hz (Control range: 1:50 through 1:240)
Analog frequency setting inputs | 0to—10VDC,0t0 +10VDC, 4to20mADC
Provided with high and low limiters and built-in bias setter
Frequency resolution 0.05% of maximum frequency (0.03Hz step: with acceleration or deceleration)
V/F ratio and torque boost V/IF ratio; 12-pattern selectable modes
Targue boost: 16 selectable modes with automatic torque boost
Acceleration/decelerationtime | 0.21t0200sec.
(Independently adjustable acceleration and deceleration. )
Auxiliary function Jogging (5Hz fixed), High and Low frequency limit, Bias setting
Operating sound selection 4-pattern selectable modes (Carrier frequency control}
Protection Stall prevention When the motor current reaches the maximum limit on acceleration or deceleration the
frequency change is suppressed, $o preventing overcurrent or overvoltage trip.
Instantaneous power failure The inverter operates through a power interruption of 15 msec or less.
Ifthe failure is longer than 15 msec the inverter shuts down.
External output signal Fault alarm signal (1 Form C, 250VAC 3A) [
Invertertrip and error message | Overvoltage (OU) Undervoltage (LU), Overcurrent (OC), Inverter heat sink overheating (OH1),
External thermal OL relay trip (OH2), DB resistor overheating (OH2), Inverter overload (OL1),
Electronic thermal OL trip (OL2), High/Low limiter setting error (Err1), F max. switch setting
error {(Err2), CPU error.
Surge or radio interference Provided with Z-trap for surge suppression and radic interference filter.
suppression
Indication 7-segment digital display Autual frequency, CPU normal operation, Setting frequency, Maximunm frequency, Base
frequency, Bias frequency, High and low limit frequency, Acceleration/decelsration time,
Function code No.
Condition Installation location Indoor not more than 1000m above sea level. Do not instali in a dusty location or expose to
corrosive gases or direct rays of the sun
Ambient temperature, humidity | —10°C to +40°C (—10°C to 50°C: when mounted inside lhe switchboard) 90% RH orless
(non-condensing)
Cooling system Forced air-cooling type
Plug-in type option PC boards * OPCII-01 (Inverter restart after instantaneous power failure, Backup operation}

¢ OPCII-02(1 to 16Hz adjustable jogging operation, DC dynamic braking, Analogtype
ammeter output, Stall prevention, Polygonal line accel/decel speed control)
« OPCI-03 (Remote digital display)

Application Machine tools, Conveyers, Winders, Grinding machines
(Conslant torque and constant output loads)




FRENIC5000G5| FRENIC5000P5
400 Volts 200 Volts 400 Volts

inverter Output Type Applicable | Inverter  Output Type Inverter QOuiput Type
output current motor output current output current
at 460V output at 230V at4e0v
{(kVA) (A} © | KWHP) (kVA) (A} (KVA) {A)

44 58 FRNO30G5-4 30( 40} 44 115 FRNO30P5-2 44 58 FRNQ30P5-4

56 73 FRNO37G5-4 37( 50} 53 140 FRNO37P5-2 56 73 FRNO37P5-4

66 87 FRNQ45G5-4 45( 80} 67 175 FRNOD45P5-2 66 a7 FRN045P&-4

84 110 FRNO55G5-4 55( 75) 78 205 FRNO55P5-2 84 110 FRNO55P5-4
104 137 FRNDO75G5-4" 75(100) | 104 274 FRNO75P5-2"" | 104 137 FRNO75P5-4
132 173 FRN090GS5-4"" 90(120) | 132 346 FRNO9OP5-2*' | 132 173 FRANO90P5-4*'
153 201 FRN110G5-4"' | 110(150) | 153 402 FRN110P5-2+' | 153 201 FRNT10P5-4"'
175 230 FRN132G5-4*' | 132(180) | — — — 175 230 FRN132P5-4"'
221 290 FRN160GS5-4*' | 1680(220) | — — - 221 290 FRN160P5-4*!
282 370 FRN200G5-4*' | 200{270) —_ - — 282 370 FRN200PS-4"
335 440 FRN220GS5-4™' | 220(300) | — — - 335 440 FRN220P5-4"'
— — — 280(375) | — - — 400 520 FRN280P5-4*
3-phase 3802, 400V 50/60Hz 3-phase 200V 50/60Hz, 3-phase 380*2, 400V 50/60Hz

440, 460V 60Hz 220, 230V 60Hz 440, 460V 60Hz
As mentioned on the left

3-phase 380, 400, 460V 3-phase 200, 220, 230V 3-phase 3802 400, 440, 460V
(same as input voltage) (same as inpul voitage) (same as input voliage)}

As mentioned on the left
As mentioned on the left
120% for 1 minute {Inverse time characleristics)
As mentioned on the left

As mentioned onthe left
As mentioned on the left

As mentioned on the left
As mentioned on the left

As rmentioned on the leit

As mentioned on the {eft
As mentioned on the left
As mentioned on the left

As mentioned on the left

As mentioned onthe left
As mentioned onthe left

As mentioned onthe left

As mentioned on the left

As mentioned onthe left

As mentioned on the left

As mentioned on the left
As menttoned on the left

Fans, Blowers, Pumps (Variable lorque loads)
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200 Volts series {Fig. 1)
G5 PS wolw |we | w | w [m2|w| el n |0 for| o |sor|fe™
- FRNO20P5.2 | 380 | 300 | 365 | 560 | 540 | 520 | 580 | 600 | 12 | 245 | 145 | 10 | M8 | 40
PN Od0S 2 | ERNoaapes | 450 | 360 | 435 | 700 | 670 | 640 | 730 | 760 | 18 | 260 | 160 | 15 | M12| B5
FANO45G5-2 | FRNOSSPS-2 | 450 | 360 | 435 | 900 | 670 | 840 | 930 | 960 | 18 | 260 | 160 | 15 [ M12 | 70
FRNO075G5-2 | FRNO75P5-2 650 520 625 750 720 690 780 810 18 260 170 15 M12 85
400 Volts series (Fig. 1)
G5 Ps w [wi|we ! n| H | H2) u3|Ha| n | oo | 01| d |Bor| e .
FRN030GS-4 | ERNO3OPS-4 | 350 | 270 | 335 | 550 | 630 | 510 | 570 | 690 | 12 | 316 | 215 | 10 | M8 | 40
FRNO3ICE % | EANO4SPO-4 | 450 | 360 | 435 | 700 | 670 | 640 | 730 | 760 | 18 | 315 | 215 | 15 | M12 | S5
FRNOG6G5.4 | FRNO75P5-4 | 500 | 400 | 475 | 800 | 770 | 740 | 830 | 860 | 18 | 325 | 215 | 15 | M12 | 70
400 Volts series and 200 Volts series {Fig. 2)
G5 PG W | wi w2 | wal| H Hi | po | o | o1 | o2 | pa | pa | Weiah
tkag)
FRNO75G6-4 | FRNO9OP5-4
FRNO90G5-4 | FRN110P5-4 | 580 | 450 | 550 | 490 | 1150 | 1126 [1110 | 380 | 240 | 112 | 85 | 120 | 120
FAN110G5.4 | FRN132P5-4
FAN13208-4 | EAN1COrS2 | 730 | 600 | 700 | 640 | 1150 | 1125 | 1110 | 380 | 268 | 112 | 110 | 120 | 160
. 4
FRN20005-4 | R Nasopa.4 | 880 | 750 | 850 | 790 | 1150 | 1125 [ 1110 | aso | 268 | 112 | 110 | 120 | 200
FRNOS0GS-2 | FRN0SOPS-2 | 880 | 750 | 850 | 790 | 1000 | 975 | 960 | 380 | 268 | 112 | 110 | 120 | 170,




a Braking unit and braking resistor

¢ Braking unit (Transistor switch unit)

Fig. A 200 Volts
— N Type Motor output | Dimensions, mm . :ig.
C p / kW (HP) W Wi H H1 H2 D d 0-
BUG30-2 | 30 {40} 150 100 200 225 240 150 20 A
- Ty 37 (50)
I T BUOG5-2 | 45 (60} 230 130 200 225 240 170 20 B
5 d 65 {75}
Ras = i = o U BU075-2 | 75 {100} 250 150 330 335 370 170 40 B
@ Wi = 400 Volts ,
W 10 R3 Type Motor output | Dimensions, mm _| Fig.
] %g [o KW (HP) w w1 H H1 H2 D d No.
Fig. B 30 (40} ‘
BUG37-4 180 100 240 265 280 160 20 B
(0 0 ) I 37 {60)
T : BU0O55-4 45 (60} 230 130 240 265 280 160 20 B
55 {75)
T ¢ 75  (100)
BU110-4 | 80 {120) 250 180 360 385 400 170 40 B
b o g 110 (150}
> . [ BU132-4 | 132 {180} 250 160 360 385 400 170 40 B
~ wi &1 Lo | 160 (220}
S~ W BU220-4 | 200 (270} 260 150 410 435 450 170 80 B
| 220 (300}
@ Braking resistor 200 Volts
Type Dimenstons, mm Mounting | Net ht
Py Py - w w1 w2 R H1 D D1 | serew ‘(';'(219
DBHOD30-2 | 400 368 - 660 628 140 6.4 M8 1
DBHQ37-2 | 400 acs — 660 628 240 6.4 M8 15
w2 _ DBHD456-2 | 400 368 - 660 628 240 6.4 M8 20
I T DBHO55-2 | 400 368 405 750 718 240 6.4 M8 25
400 Volts ‘
D1 Type Dimensions, mm Mounting | Net h
— screw ‘- |-weight
¢ s 5 w W1 W2 H H1 D D1 W ]'J )
" 16 @ DBHOEO-4 420 388 - 660 628 140 64 | M8 1
f T DBHO037-4 | 420 388 - 660 628 240 6.4 M8 15
ki DBHO45-4 | 420 | 388 | — 660 | 628 | 240 | 64 | M8 20
DBHO55-4 | 420 388 425 750 718 240 6.4 MB 25
200 Volts
Type Resistar Motor | Allowable| Allowable Allowable Appliceble ; Fig. | Allowable Applicable inverter
output| braking braking time | continuous braking No. | continuous
~— kW | lew torque(%) | factor (%} braking time | unit braking time | kVA | Type
DBH030-2 36 | 40 |30 100 5 5 sec. BUQ30-2 A 60 sec. 30 FRNO30GS, P5-2
DBHO37-2 48 | 3.0 | 37 100 5 5 sec. BUOG5-2 B 60 sec. 37 FRNO37GS5, P5-2
DBH045-2 60 | 25 | 45 100 5 B sec. BUOSSG-2 B 60 sec. 45 FRNOQ45G5, P5-2
DBHO55-2 72 | 20 |55 100 5 5 sec. BUDS52 | B | 60 sec. B5 FRNOS5GS, P5-2
DBHQ37-2x2 (96 | 1.6 | 75 100 b 5 sec. BUO75-2 B 60 sec. 75 FRNO75GS5, P5-2
400 Volts o
Type Resistor Motor | Allowable| Aliowable Allowable Applicable | Fig. | Allowable Applicable inverter
output; braking braking time | continuous braking No. | continuous
kW | &2 kW - torque(%!} | factor (%} braking time || unit braking time | kVA | Type
DBHOD30-4 36| 15.0;, 30 100 5 5 sec. BUO037-4 B 60 sec. 30 FRNO30GS5, P5-4
_DBHO037-4 48 120 37 100 5 5 sec. BU037-4 B 60 sec, a7 FANOQ37G5, P5-4
DBH0O45-4 6.0/ 100 45 100 5 5 sec. BUO05S5-4 B 60 sec. 45 FRNQ45G5, P5-4
DBH055-4 72| 75| 66 100 5 5 sec. BUQS5-4 |'B 60 sec. 55 - | FRNO55G5, P5-4
DBH037-4x2 96| 601 75 100 5 5 sec. BU110-4 B 60 sec, 75 FRNQ75G5, P5-4
DBHO45-4x2 | 120/ 5.0| 90 100 s 5 sec, BU110-4 B 60 sec. a0 FRAN090GS, P5-4
DBHO55-4x2 | 144, 3.75| 110 100 5 5 sec, BU110-4 B 60 sec. 110 FRN110GS, P5-4
For braking 18.0| 3.33| 132 100 5 5 sec. BU132-4 B 60 sec. 132 FRN132G5, P5-4
resistor, please | 21.6| 2.5 | 160 100 5 5 sec. BU220.4 B B0 sec. 160 FRN160G5, P5-4
contact FUJI. [oe gl 188|200 [ 100 5 5 sec. BU220-4 | B | 60 sec. 200 | FRN200GS, P5.4
28.8| 1.88( 220 100 5 5 sec. BU220-4 B 60 sec. 220 FRN220GS5, P5-4




B Dimeansions, mm

® Power factor correcting DC 200 Volts
reactors Motor Reactor Dimensions, mm Weight
output type
A o | C b kW {HP) A |[BiJjcCc |D!EIF G H | (kg
‘ | 30 (40) | DCR2-30 146 | 210 | 130 | 70 756 | 100 | 9x15 105 16
| 37 {50) | DCR2-37 166 | 260 (110 | 70 80 100 | 9x15 10 19
| aa] :| 45 {60} | DCR2-45 166 | 260 (130 | 75 80 (110 | 9x15 10 23
1 | 55 {76} | DCR266 170 | 300 | 130 75 80 110 | %15 10 28
_‘_E 4-0G M 75 (100} | DCR2-75 200 | 240 | 180 75 80 95 | 9x156 12 19
90 {120} | DCR280 180 275 (160 | 756 |100 100 |10x16 | 15 22
The power factor can be improved te 110 {150) | DCA2-110 | 200 | 290 | 150 | B0 [300 | 120 |10x16 | 15 25
be approx. 0.9 by using these reactors.
Note: 400 volts inverters of 75kW and above 400 Volts
{G5 series), 90kW and above (PS5 series) Motor Reactor Dimensions, mm Weight
are provided with a power factor output type
correcting DC reactor. As to the 200 kW (HP} A B (od D E F G H (kg)
volts inverters, this reactor is provided
for 75KW and above. 30 [(40) | DCRA4-30 1650 | 210 | 1656 70 75 B5 | 9x15 B4 14
When installing inverters, be sure to 37 (50) | DCR4-37 146 | 210 | 1556 70 75 | 100 | 9x15 84 17
connect this reactor. 45 (60) | DCR4-45 | 146 | 210 | 180 | 75 | 75 [116 | 9x15 | 105 21
56 (75) | DCR4-55 146 | 210 | 190 85 75 | 130 | 9x15 | 105 25J\
95812 - 75 {100) | DCR4-76 | 200 | 250 | 160 | B0 | 70 [120 [1Gx16 | 105 25
et ' ; 90 (120) | DCR490 |220 |280 | 165 | 85 | 70 | 140 |10x16 | 13 32
nverter ! ! _
! ! 110 (180) | DCR4-110 [ 220 | 290 | 170 a5 70 | 150 [10x16 | 13 36
DCZ *---t 132 (180) | DCR4-132 | 190 | 360 | 180 { 90 | 80 (146 | 11 |13 40
DC reactor
160 (220} | DCR4-160 | 220 | 350 | 200 90 a0 | 140 12!29 12 45
DB2.-DC2: 200V 200 (270} | DCR4-200 [ 230 | 310 | 180 | 110 | 100 | 140 |12x20 | 15 50
DC1-DCz: 400V 220 (300) | DCR4-220 | 230 | 320 | 180 {110 | 100 | 150 [12x20 | 15 50
DC1-DC2:
'g’,gf’}’wkw 280 (375}  DCR4-280 [230 {340 | 180 [110 | 100 | 160 [12x20 | 15 68
@ Dimensions, mm
® Frequency meters ¢ Potentiometer for frequency control
Type: TAM-45, 10VDC, 1TmA Type: WAR3IW-1k 2{3W) B-characteristics
45 8.5 22max
| | !
t—era | ?
IM3 28
¥y L..-'=-L‘— ] _‘/ - 5 ’I
Z.SM ! b /K g S
<= I 2 = <
L_..|311 L. 32
® Spark killer
Use with magnetic contactor 21
Type: S2-A-Q 38
{wire
8405 10.4+1 300 40 1 30 =1
o [Ty [ —— |
<
[= Tt '
@ 1 1
—
Use with control relay or timer
Type: 51-B-0
{wire)
g.1+1 300 40 +1 20 +1
605 '“ g i
— h——
+ r—-- .
=2 n 4t 43
~ toae .
o i —
<



H Distribution & Control equipment

200 Vol
Motor | Applicable wire size {mm?} FAB {MCCB} ELCB Magnetic | Thermal Fuse {A) Spark
output Main_ Alarrp Control Ground contactor ?:I::“d F_use- FMNH kifler
{kW) circuit circuit | circuit link | type
30 | 50(22) SA203K/180 | EG20SANIE0 | sceN | etz | 180 | 180
45 | 100 (50) SA203K[225 | EGI0SA22S | scaN | [op ign | 260 | 280 S1:8-0
55 | 60x2160) | 125 |05 |2 SAd03A/300 | EGa403A/300 | scaoN | fRoCpey | 300 | 300
75 | 100x2 (150) T30 | EGaADSARRRO | scaan | (o seny | 400 400 | o o
90 | 150x2 (160) SIMOIK/A00 | BCed0IAMO0 | scaan | TROZNe) | 00 | 00 5180
110 | 200x2 (200) SAGOINS00 | EGBIIA/S00 | gi.qan ‘ngb‘_zfsg, 500 | 500
400 Volts <
Motor | Applicable wire size {(mm?) FAB (MCCB) ELCB Magnetic | Thermal Fuse {A) Spark
- Auteut Main Alarm [ Controt | Ground contactor ?;Zryload Fuse- | FNH killer
(kW) circuit circuit | circuit link type
300 | 22014) ol 7s | EGISSAITS - scan Eae 75 | —
0%+ | 22 (14) S0 | BGI0IAN0 L scan | (2%, 100 | 100
37 | 30014) /100 | RGIDIAN00 | sc-an o) 100 | 100
45 | 38 (22) S oa</100 | EG103AN0 ) sc.an e 100 | 100
75 | 60 (30} S SAZ0IK/200 | EGu203A/200 | gc7n TRINE a0 20 |, 0
90 | 100 (50) SA08K/225 | EGaZ03A225 | scgn oo, | 280 | 280 $1-8-0
110 | 60x2 (60) SAOSKIZE0 | EGHOSAIZS0 | scaoN | (R gap) | 300 | 300
132 | 80x2 (80) SAOJ/300 | EGAOAII00 | soin | et 2R a00 | 300
satoxior | Ector 0 | o | g w0 |0
~_400 | 150x2 {150) SAGO3N/S00 | ECBOIA/S00 | sca2N | yio s | 500/— | 60D
220 | 200x2 (200) SS03H/S00 | EGEOAA/S00 | scaan | TRI2NM, | 500/ [ 500
20 i SAROaNED | ESROMEO | o | [t o

Note: *: FRENICS000P5

**. FRENICBOO0GSE



EPlug-in type option PC board (OPC Il se
Three types of plug-in type option PC board

ries)
s (OPC 1I-01,

OPC 11-02 and OPC 11-03) are available for.exclu'sive

FRENIC5000 series use.

When using these PC boards, inverters can prowde a special

functicn. (See the table on the right.;

The mounting position of the PC beard varies depending on

M Plug-in type option PC bdards

type. Mounting posiiion is as shown in the figure below.

Notes:

s These three types of PC board can be used

simultaneously.

e For further information please see the instruction manual.

s
OPC II-01 0. I
C II-0 ~ e O

OPC II-02

Front cover

ScreW —

B Dimensions, mm

\%“

Plug-in type option PC board
Type Description
QPCI-01 1. Inverter restart after instantaneous
power fatlure
2. Backup operation {line power and
inverter switching)
QpPcll-02 1. DC dynamic braking
2. Pglygonat line accel/decel speed control
3. 1 to 16Hz adjustable jogging operation
4. Analog type ammeter output
b. Stall prevention
OPCII-03 Remote digitat display
M
Inverter unit
o
' I J
ML~
AN

OPCI-D1 QPCII-02 OPCI03 .
PC beard
105 i Max
75 7.? - 1618 © <
®Q 1l ‘m.] g, L = .
M~ TF 65
—tT¢ 105
Max. 24
3 " Digital display  2.max1s
« m 258z | B
1 v 0 =] X Hz
B
Hm@gi 80 | 7| 105
8 S o ) 1 95 84|
uﬂn g w B § ~1 Panel cutting
™~ 95
400z 75 s
e Holder PCB {2“-5 Fﬂs




Fuji Electric Co.,Ltd.
Kobe Factory.

1-1, Takatsukadai 4-chome. Nishi-ku.
Kobe City 673-02 Japan.
Phone:Kobe (078)991-2111



