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Preface

Thank you for your purchase of Fuji Inverter FRENIC 5000G7/P7.
Please note that the proper use in accordance with this manual can ensure your expectation on performance, the incor-
rect handing will result in improper operation causing the reduced service life and damages. Therefore, be sure to read
through this manual before the actual use. On the other hand, when the equipment incorporating this inverter is due to be
shipped, you are requested to promptly supply this manual to your customers without fail.
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Il Manufacturer use function

Parameter settings can be protected so that they cannot
be changed or lost accidentally. Protected data cannot
be changed without first cancelling the data protection
function.

[l Data protection and protection release

Data for Function Codes 10 to 79 can be protected. The

data protection function can be operated in the following

two ways:

1. Select Function Code 99 using the SHIFT and UP or
DOWN keys. Use the SHIFT key to set the unit to Data
setting Mode. If the data is protected, o is displayed .
If not, — is displayed. Pressing the UP key displays o
and disables a data change. Pressing the DOWN key
displays - and enables a data change.

2. While holding down the FAST key, press the SET key
to protect the data or the RESET key to release data
protection. The monitor displays o when the data
cannot be changed (protected) or - when it can be
changed (not protected).

The current display is held for five seconds after the
FAST or SET key is released and then returns to the
previous display.

Note: In the Fault Monitoring Mode or while the data display is
blinking the protection function cannot be selected.

1

FUNCTION

FUJI INVERTERS
FRENIC5000G7/P7
Data Protection

Function
Code No.

o protected
- - : Not protected

DATA
0|
i
FAST SET
FAST RESET

Factory setting: -

Data protected

Release protection



PRECAUTIONS

WARNING—HAZARD OF ELECTRICAL SHOCK:
Disconnect incoming power before working on this control.
All motor bases and inverter enclosure housings should be grounded in accordance with the electrical
standard.

WARNING—HAZARD OF MOTOR OVERSPEED: »
The maximum frequency is 400Hz, which is equivalent to 12000r/min of high speed rotation in 4-pole
motor. The incorrect setting may result in a catastrophic failure for the machine.

CAUTION:

CAUTION:
CAUTION:

CAUTION:

CAUTION:

CAUTION:
CAUTION:

CAUTION:

Do not connect power supply voltage that exceeds the standard specification voltage permissible
fluctuation. If excessive voltage is applied to the inverter, damage to the internal elements will result.

Do not connect power source to the output terminals (U, V, W).

If the P-N terminals are short-circuited or connected a braking resistor directly without a bracking
unit, damage to the inverter will result. Do not fail to match the terminal symbols P and N between
inverter and braking unit.

Do not connect AC power source voltage to the control circuit terminals (except for 30A, 30B, 30C,
AX1, AX2).

Connect the inverter to a power source which capacity is less than 10 times of inverter capacity or
500kVA. If the power sourse capacity is larger than these, install a Line side AC reactor (ACR - - -
option) on the line side of the inverter.

Do not connect a power factor correcting capacitor to the output side of the inverter.

If the inverter protective function is activated, consult Section 10 “Troubleshooting”, and after
correcting the problem, resume operation. Do not reset the alarm automatically by external sequence,
etc.

Do not conduct megger tests between the inverter terminals or control circuit terminals.




1. Check after Delivery

After unpacking, perform the checking described as follows.
(1) Check the name plate on the cover to confirm that the product delivered is what you have ordered.

Ea 3
NO30G7~-2 5 = *—Inverte‘r type ERENIC
NV IKER 200/200-230V ORGPl «—Rated input AC voltage / frequency Souus7

OUTPUT TS KVA 115 NS —Rated output current/ output frequency range
SaAlMUl HB12345R678-9HA «—Manufacturer’s serial number

Fuji Electric Co.Ltd. Japan (:]

Fig. 1-1 Name plate

N lat
Inverter type ameplate

FRN 030 G7 -2

—‘7 —’7 -;» Power supply voltage: 2 — 200V type, 4 — 400V type Fig. 1-2 Name plate

» Series name: G7 or P7 position
» Standard applicable motor output: 030 — 30kW, 220 — 220kW
» Product type: FRENIC5000

(2) Check that there should be no faults such as damages and detachment in the parts and concaves on the cover.
If some have been found, the user is requested to promptly contact the supplier or the nearest Fuiji sale office.

2. Carriage and Storage
In the case of carrying and temporary storing after the delivery, the following cautions should be taken.

2-1 Carriage

(1) For carrying, careful handing is required to avoid dropping, etc.

(2) Since carrying by means of holding the terminals or the top cover may result in damages and dropping, be sure to
hold the body.

(3) The ambient temperature range at carrying (during transportation) should be within —25°C ~ +65C.

2-2 Storage

(1) Ambient temperature
The ambient temp. range in storage is within —25C ~ +65C.
(2) Packing
No packing condition in storage, where the inverter is exposed to rust, dust and damage, is undersirable.
Packing is necessary in storage.
(3) Place .
Avoid leaving the inverter directly on such as the concrete floor and put it on a rack. Avoid also the place which gets
the sun light.
(4) Humidity
Don't storage in humid environments.
(5) Corrosive gases
Don’t storage in the atomosphere which contains corrosive gases such as sulfurized gas, ammonia gas, and chlorine
gas.

2-3 Neglect after Installation

In some cases, the inverter is left intact for a long time after completing the installation. Particulary when it is delivered in
the conditions where the construction work is going on, it will be subject to the exposure of water and dust. In such case,
take temporary protective measures until the operation starts.



3. Construction

(1) 200V series: Inverters up to FRN055G7/P7-2, 400V series: Inverters up to FRN110G7/P7-4

There are two types of cooling methods depending on the installation method, “inverter cooled inside switchboard”
and “inverter cooled outside switchboard”. Fig. 3-2 shows a installation method for “inverter cooled inside switch-
board”, and Fig. 3-3 shows that for “inverter cooled outside switchboard” where a cooling fan is installed outside the
unit. In the external cooling method, approx. 60% of the total amount of heat generated in the inverter is discharged
outside the unit, facilitating cooling in the unit to achieve an economical unit design. However, because the cooling
fan is installed outside the unit. take care to keep it clean in a dusty environment due to thread wastes.

The unit has a two method applicable structure to meet each case by switching an attachment leg position, as shown
in Fig. 3-1. If you require “inverter cooled outside switchboard”, please move the mounting adapters to the specified
positions.

“CHARGE" lamp

Front cover
Nameplate

Top cover
Magnetic contactor
Touch panel

Control P.C.B

Control circuit terminal block
Main circuit terminal block

Attachment plate for
terminal block

Mounting adapter for
cooled outside switchboar

Bottom cover

Attachment plate
for condenser

Side pilate

Mounting adapter
for cooled inside switchboard

(Note) Mounting adapter. either the top Nameplate

or bottom should be fitted in accordance
with the installation method. as shown in
the following diagrams.

Fig. 3-1 Construction of FRENIC 5000G7/P7 series (1)



Il —Cooling fan DT%,
T Cooling air

A

Mounting adapter Mounting adapter

Fig. 3-2 Inverter cooled inside switchboard Fig. 3-3 Inverter cooled outside switchboard

(2) 200Vseries: Inverters more than FRNO55G7/ P7-2, 400V series: Inverters more than FRN110 G7/ P7-4

Power transistor

Side Plate pper front cover Cooling fins
Resistor Aucxiliary transformer
Base drive P. C. B.
Rear cover
Beam
//
- / ’
Upper front cover -~ -
- / !
- DC intermediate circuit
/
&

S P

£ Control circuit
terminal block

Side Plate

Nameplate

7 Beam T~ L

//
7 Bottom cover
Ja\/ . Control P. C. B. S
Lower front cover Main circuit terminal block Lower part frame
Nameplate Fan cover Cooling fan

“CHARGE" lamp

Fig. 3-4 Construction of FRENIC 5000 G7/ P7 series (2)



4. Installation
4-1 Environment for Use

The environments where the inverter is used are extensively various, and can affect greatly its performance and service
life.

FRENIC 5000G7/P7 series are designed for the use in the environment conditions described in Table 4-1.

Particulary, in the case of being incorporated into machines, etc., provide sufficient vibration proofing measures.

Table 4-1 Environmental conditions for the use

Ambient temp. —-10~50C
Relative humidity 20~90%RH I:lj(r);:ondensmg and nonicing due to a sharpe change in tempera-
Altitude Not more than 1000m

The amount of dust and oily dust contained is small. There should be no corrosive gases, no inflammable
Atomosphere S ; .

gases, no oilmist, no vapor, no water drops, and no sun light contained much salt.
Vibration Not more than 0.5G

4-2 Direction and Space
(1) Installation direction

NOTE: Install the inverter in the perpendicular direction against the ground. If the inverter is installed opposite, it
should be over-heated.

(2) Space Including obstacles such

NOTE: The inverter generates heat with the L, oy as wiring ducts
generating of loss. In order to discharge the
heat, a cooling fan is built in to cool by More than 120
means of forced feed cooling. Sufficient
spacing should be provided to reduce
obstacles to ventilation and effects on the
surrounding, as shown in Fig. 4-2.

i

SN NI INNRNNNNYXRN

-

N N NN

FRENIG
503067

L]

NN N N N NN NN
<X

More than 50
More than 50

4-3 Caution on Installing inside a Switchboad

NN
ANAN

CAUTION: Because the ambient temperature greatly JJ
- - - -y / \-
?ffects mv?rter llfe'and rellabllfty, do not g More than 120
install the inverter in any location that

77 77777 /ST 7777777
exceeds the allowable temperatures. i
Fig. 4-2 Space around Inverter

(1) The temperature inside the switchboard should be kept at not more than 50°C.
(2) Considering an increase in temperature inside switchboard, do not store in a small sealed box nor fill the space
surrounding the inverter with parts, heat generators, etc.

NN N N\

NOTE: When installing a cooling (ventilation) fan to the switchboard, make a design so that the air for cooling
can pass through the heat generating part.

The improper installation positions of Inverter (a) Horizontal arrangement (b) Vertical arrangement

and Fan may result in preventing the ) ) ) )
temperature surrounding the inverter from Air out [ o | Ar out Alr °E‘£§ g KA UL
reducing to the specified value, even if the e *
fan which has the required cooling capability Inverter -

has been installed. Inverter | | Inverter “'—iw-\\:
NOTE: In the case of installing more than :

one inverters in the switchboard, = P
arrange them horizontally, as \

shown in Fig. 4-3 (a). Cooling fan
When the vertical arrangement
(upper and lower) is inevitable,
provide a partition board between Air in = A
inverters to give no effect at all of _'j
the heat from the lower inverter to
the upper one.

x

™~
Partition
board

Fig. 4-3 Inverter arrangements in a switchboad



5. Connection and Wiring

Connections should be carefully implemented in accordance with the following procedures. After completing the
connections, be sure to confirm that each wiring has been properly provided. Note that the incorrect connections may
cause damages the inverter as well as its improper operation.

5-1 Terminal position and Connections at Shipment.

Under the top cover, the main circuit terminals and control circuit terminals are arranged at the bottom part of the
Inverter. At the time of shipment, P1-P (except @ to @) shown as below) and CM-THR are connected with short-circuit
conductors.

NOTE: In the following inverters connect the DC reactor to P1-P, otherwise inverter does not operate.
@ Inverters of 75kW and above [G7 series 200V/ 400V]
@ Inverters of 75kW and above [P7 series 200V]
@ Inverters of 90kW and above [P7 series 400V]

[~ ~——
Control printed board
Control circuit terminal block
TB5
J:x1]AX2|CMEIFAR|OLIFM1IFMZ vi]ci|x lexa[wlnn RT2 | AUT TB6 B4
|30AISOBI30C|RUN|LV]FDTIIII12|13IFWDIREV'BXICMITHRIRSTIPU'ILI GF1 IGF2| IROl Iro]
&® &
Main circuit terminal block —
® R S T U \ w N P1 P
E(G)
A1
= INPUT OUTPUT
Fig. 5-1 Terminal positions and connections at Shipment
5-2 Main circuit
CAUTION: Be sure that the power supply is never connected to the U, INPUT

V, W terminals or the P, P1, N terminals.

(1) Connection for Power supply
Do not fail to connect a breaker for wiring (MCCB) between the three-phase
circuit power supply and the main circuit terminals (R, S, T). The phase
order matching is not required for the connection. Also, connect Magnetic

Magnetic contactor

contactor (MC) to cut off the power supply when the inverter protective (MC)

function actuates, to prevent faults from expanding. Breaker for wiring
If the MC is turned on and off by a run and stop command, the interval of H% (MCCB)
switching should be less than once an hour. Otherwise, the inrush currents T T

will reduce the service life of the internal components. When the inverter is
turned on and off more than once, keep the MC on, run and stop by FWD Three-phse power supply
or REV.
' Fig. 5-2-1 connection for Power supply
(2) Connection for the Output side
@ Cut off the power supply before connectig the output wire. When the
connection has been made while the power supply is ON, a voltage OuUTPUT
may be impressed between the output terminals, even though the
inverter is in a stopping state.

NOTE: When the inverter output terminals (U, V, W) have been
connected as shown in Fig. 5-2-2. Forward command will
bring the motor in the counterclockwise rotation viewed
from the drive side (at Japanese standard motor). When the
rotation is reverse, switch two phases among phases U, V,
w.

Forward
(CCW rotation)

Fig. 5-2-2 connection for Electric motor



@ Do not connect the power supply to terminals U, V, W

A voltage externally impressed will damage the inverter. For this reason, when the commercial switching operation
is performed, as shown in Fig. 5-2-3, be sure to install Magnetic contactor (MC-2) and to provide electrical or

mechanical interlock to prevent turning on MC-2 in the operation using the commercial power supply.

(® The connection for capacitor is not allowed; otherwise, an inverter and a capacitor will be overheated due to harmo-

nics resulting damaging them.

INPUT QUTPUT Interlock required

v to prevent the both
from being ON at

the same time

OUTPUT

Pase advanced
capacitor

MC-1

Oy 0\ O 0g 090
MCCB () }0) MC-Z{—TJLE{— ,,,,,,
i

RST
Three-phase M
power supply

. Fig. 5-2-3 Interlock for Commercial
switching operation

'3) Connection for DC reactor for Power factor improvement
In the case of connecting DC reactor to Inverter which is not
equipped as the standard (supplied outside the unit), detach
a short-circuit conductor between terminals P1-P connected
at shipment, and then connect to those terminals.
As to find the location of a short-circuit conductor, look
round a port for conductor-connection in the unit (inside)
where the conductor is connected.

(4) Connection for Grounding terminal

Fig. 5-2-4 Prohibited connection
for Capcitor

Detach a short-circuit conductor

connected at shipment

DC
reactor

Fig. 5-2-5 Connection for DC reactor

WARNING-HAZARD OF ELECTRICAL SHOCK: Al motor bases and inverter enclosure housings should be
grounded in accordance with the electrical standard.

It is necessary to provide the grounding in order to be protected against an electric shock due to an electric leakage

and to reduce effects of a noise. Preferably, the grounding should be provided for its exclusive use.

If it is not possible to have an exclusive grounding, then the alternative one is a common grounding to connect to a

ground wire for other equipment at the ground point.

Avoid the grounding where the ground wire is used in common with other equipment. The size of a wire needs to be

thick, and the distance should be short.

(c) Grounding for use with
a common ground wire

Inverter

(a) Grounding for a exclusive (b) Grounding for a common
use (Good) use (Possible)
Other Other
Inverter devices Inverter devices
E(G) E(G)
Class-3 Class-3 \/
- grounding ~ grounding

Fig. 5-2-6 Possible connections of the ground wire

Other
devices




5-3 Control circuit

Provide the wiring in accordance with the following diagram and description. The function of each terminal should be
referred to “Terminal, 11-4”

Multistep frequency selection

(Open collector / \ °
output) Current input s 1
s 7§ Y 420mA D>——— s | = s
5 © - . 2 o =
3 E k) Auxiliary input J) s 2 § 8
Host contactor SE 3 2z o~%10v 13 & (=) 8
Tutn-on command E:“:’ =8 3 °© o g U:O U&O =]
T c 2g © o> Frequency o o o ° %ZO g:o a
output (1a contact 2 g g § g’E meter 3 sS cg ‘;
output) gE 33 8§ £ 1 %8| 58| ¢
—\ &3 &£§ J= .y g leslsztg
T 8| 88| SE 86 B4
’Ax1[Ax2lCME1FAH| OLIFM1]FM2] vi|ci] x1| xz| xa | cm|mri]ar2]auT] lGF1| ‘GFQI ‘ RO | 10 |
LSOAISOB[SOC'RUNI LV IFDT 11 12 13 IFWD]REV[ Bx | cM|THRRsT| PU | 1L | )
Ground fault detection Auxiliary control power
[Tt T, -
- 2 T's
£ 3}
y 5
Alarm output g ) % g 5 E’ z
(1C contact output) € 8 ket £ S = < bt
;¢ EEos | EPECteoEEe
: 2 3 olE oltola [ b Zol&ols bs
] 2 3 Potentiometer 5 <] o a El 5 g s
£ = > © © ? £ = @ o5 | 2
2 B 3 e 5 E I ST %
s tle g |25 g|ge|8
g S le |8 |8 & < | 3e| €
| —
(Open collector output) {Note) r____J mark indicates the use of Shielded or Twisted wire
Fig. 5-3-1 Connection for Control circuit terminals
(1) Wiring for Control circuit terminals
NOTE: For the wiring control circuit terminals, use a
shielded or twisted vinylwire, and keep the
distance not less than 100mm away from the
main circuit. However, if wire-crossing is o
inevitable, wire each to cross at the right Inverter control circuit wiring
angle. For the longer wiring route, a twisted- SO Main circuit wiring
shielded wire is recommended. Keep not less _...[
than 100mm
) - Keep not less
Twisted Pich Case of VSF wire ] than 100mm-
SO

P—y P= (10-18)xd SooQoTee

Diameter of wire

Fig. 5-3-2 Wiring for inverter control circuit

(2) Connection for Control power supply auxiliary input terminal
The control power within the inverter is usually supplied
from DC intermediate circuit.

When the protective circuit actuates, if a magnetic
contactor of the power supply side is turned off, that will
result in cutting off the control power of the inverter, and
therefore the fault display and the collective alarm output
signal cannot be held. When a continuous actuation of
the protective circuit is required, connect with Aux.
Control power supply terminal RO and TO as Fig. 5-3-4.

Mo
PP
3-phase power supply
Fig. 5-3-4 Connection for Control power supply



(3) Connection for Frequency setting/ Monitoring terminals
For the input voltage polarity of each of Frequency setter connecting terminal (12) and Voltage input auxiliary terminal
(V1), both (+) and (—) are applicable. When a frequency setter is used, the polarity can be switched by means of
switch SW1 on the printed board (See Fig. 5-3-6 for the installed location).
Note that the polarity at shipment is set at (+).

2\ " f

SW2 Swi
+ Control B —
g; i printed board [
Swi Control circuit terminal blocks
DC—-10V
— [5]3 85
DC +10v 2 oV [ 86 TB4
EE—] & [ e ) G 1 Comiafy
L2 ® LT
L1
ov
l Fig. 5-3-6 Position of switch SW1 and SW2
¢ Jemlex]revfrwofiaf12] 11]¢ ci]vilrme]em
- B (a) DC+10V Output (b) DC—10V Output
o) — -
@ 2 a -+ o
j ] 3@ § £ £ Short-circuit piece Short-circuit piece
b= S o F
2 o2 R swi | swi swi | w1
SE <§E > == 4 N =31
= -y N ca
123 123
Fig. 5-3-5 Connection for Frequency setting Fig. 5-3-7 Switching of SW1

terminal and for Monitoring terminal

(4) Connection for Current input selection terminal

NOTE: Without switching of external frequency signals, it is possible by switching ON-OFF between AUT-CM
that switching Voltage signals from Frequency setter and Voltage auxiliary input terminal with Current
signals.

ﬂw [c] xxTer X3 ICM[RanTz[Am] Terminal AUT-CM ON

Frequency setter
N Voltage input

ON
Frequency setter Current input Current input Current input l
(Voltage input) 4-20mA selection (4-20mA)
Fig. 5-3-8 Switching of Frequency set signals
(5) Connection for Frequency meter terminal
Although output frequency is digital-displayed, when the (a) Analog output (b) Digital output
external display such as a display on the inverter panel is
required, connect a meter to terminals for the frequency Short-circuit piece Short-circuit piece
meter (FM1, FM2). Instrumen'ts, either analog or digital types, SW2 l SW2  Swo l SwW2
can be connected. Set SW2 in accordance with the - - y N
. . . . 1 e |
instrument used, as shown in Fig.5-3-9. The setting at |_ - @ @ . i
shipment is for analog instrument. 123 o
NOTE: The frequency meter (FM1, FM2) circuits are
designed for meter. Because this circuit has filter, Fig. 5-3-9 Switching of SW2
the response time of output is approximately 3sec.

— 10 —



(6)

(7)

—
(o]
~

(9)

Connection for Output interlock terminal

When the magnetic contactor (MC) is used on the
inverter output side, Connect NC (Normally closed)
contacts of MC between IL-CM.

For using this terminal, the inverter is able to restart after
Power failure. When the power failure occurs and IL-CM
is closed, the output frequency is memorized and the
inverter stops. When the power is reapplied (IL-CM is
opened), the first inverter output frequency is the
memorized frequency at the power failure. The frequency
is reduced at the predetermined rate until catching the
motor speed. After catching the motor, the inverter
accelerates or decelerates to the reference frequency at
this time.

Connection for Alarm reset switch

To operate alarm reset from the other place than the
inverter (the inverter panel, etc.), connect a self-reset
switch to RST terminal, as shown in Fig.5-3-11. Note that
the application of this terminal allows a parallel operation
to be performed with the reset key of Touch panel.
Therefore, careless operations at setting parameters and
retrieving faults may result in inputting a reset signal,
careful operations are required.

Contacts to be connected to Frequency setting/ Contact
input terminals

In this circuit, voltage and current such as those shown
in Fig. 5-3-11 are impressed.

Due to micro current, the contacts to connected should
be highly reliable contacts for micro signals, e.g.: Fuji
control relay: HH54PW, etc.

Contact capacity for Contact output

The capacity is: AC250V 0.3A (COS ¢ =0/3)

In case of switching a large capacity magnetic switch,
use a relay which has a large capacity of contact as
shown in Fig. 5-3-12.

Connection of Open collectorer output terminals

For the use of these output signals, it is recommended to
use a relay output unit (MCATIL-RY). If not, the electrical
specifications for open collector are: DC27V max. 50mA
max.

CAUTION: Be careful to protect it from damage due to
surge voltage and not to mistake power

supply polarity.

(1) Connection for Surge absorber

3 [exJem]hR]rst[Pu] 1 |

MC
—-_ o

ON between [L-CM: Inverter stops
OFF between IL-CM: Inverter restarts

Fig. 5-3-10 Connection for Output interlock terminal

¢ JrwolreviexJemimr]Rst] ¢
approx.

DC3mA
0 .
I— Reset switch

Ul s

Fig. 5-3-11 Voltage and Current of Contact input terminal

approx. DC24vV

)

| ax

EX‘]AX? CME[FAR ;

Large capacity of Magnetic
contactor DC24V

Fig. 5-3-12 Amplification of Contact capacity

) 4

o cmefraro] 8

DC24av

+

PR S
Fig. 5-3-13 Connection for Open collector
output terminals

CAUTION: Connect a surge absorber directly to the both ends of the coil which is a the causing source. The wir-
ing should be as short as possible, 20cm at longest.

When a magnetic coil circuit such as a magnetic contactor, control relay, and solenoid valve, opens and closes, the
current will sharply fluctuate resulting in generating a surge voltage (noise). In some cases, this surge voltage may
cause to misoperate the electric circuits of Inverter and the peripheral equipment.

— 11—



Table 5-3-1 Application of Surge absober

(Circuit voltage: Not more than 250V) ﬁg_ +DC
Equipment CR filter or Diode | J)l
Magnetic contactor DC | S2-A-O or the equivalent
D ; Coll

(Main circuit) AC | Diode or S2-A-O N ! 1' $2-A-0

DC | S1-B-O or the equivalent Ty or
Auxiliary relay - 'Tr 81-B-O

AC | Diode or S2-B-O L1
Solenoid braking DC |S2-A-0 —
Braking clutch AC | Dode

Fig. 5-3-14 Connection for surge voltage

» Specifications of S1-B-O and S2-A-O
: Refer to “12. OPTION” (Page.64)

¢ Capacity of Diode (when the current of the operating coil is no more than 1A)
ERB44-06C 600A 1A (Surge 30A/10ms) (Product of Fuji Electric) Caoil

5-4 Braking circuit

CAUTION: If the P-N terminals are short-circuited or connected a braking resistor directly without a braking unit,
damage to the inverter will result. Do not fail to match terminal symbols P and N between inverter and
braking unit.

@ As shown in Fig. 5-4-1 the number of braking units and braking resistors in the combination differs in the type of unit.
Connect them as the instruction of the Table 12 (2) Braking unit and Braking resistor specifications (Page 63, 64).

NOTE: Detach the short-circuit conductors connected between THR-CM at shipment, and connect thermal
contacts in series so that both the braking unit and the braking resistor will be OFF at overheating. If not
connect, the braking circuit will not operate.

(a) Braking unit X1 (b) Braking unit X1 (c) Braking unit X2
Braking resistor x1 Braking resistor X2 Braking resistor X2
cM[THR CM[THR
N|P1|P n NIPIP
TTTE & [ €
—I,vjl (s \,:y v
o 7 PN \\P P -
o < R o o))
= < S
© g : &g gc
[aaje] E m D m >
2 DB |p P
5 ANy JE £
S & S
" r ) {:‘ [ "
> : 2 1 DB\IP 3 € 3 ; J\DBJ 5 B ; ‘\DB<\p )
ce | o- (2 _% 25
x & c Qo [E [ S B
R 5 x @3 E 1 T %
m @ . hd gg T b o ©
L [
2T DBIP| o
c O
o
T ‘»n
n @

5
+
Fig. 5-4-1 Connection for Braking unit and for Braking resistor
@ When 2 braking units are used, set Switch SW1 on the printed board of a braking unit as shown in Fig. 5-4-2 (a).
The setting at shipment is (b) in the figure.

(a) Braking unit where terminals 1, 12 are connected (b) Braking unit where terminals O1, O2 are connected

Short circuit piece Short circuit piece
S | swi swi | SW1
r - = P4 N —
-1, -
123 123

Fig. 5-4-2 Switching of SW1
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6. Touch panel

6-1 Function and Configuration of Touch panel

The setting/ display apparatus installed on the front panel of Inverter is called Touch panel, which is used for the data dis-
play and the parameter setting and modification. Inverter is operated with the parameters set by this touch panel and with
the external operation/ control commands. The flow of this actuation is shown in Fig. 6-1-1.

(Touch panel) (Touch panel)
BBaot ;_a;;: Function selection, Monitoring, YT z-w’ Function selection, Monitoring. Setting.
898888+ Setting, and Modification [88—5-3-&8 :]' and Modification and Function available

2]y B2 ER] )

HEEIEEE] for setting and modification:
A

x Forward/Reverse commands ~
oN_, > (FWD/REV terminals: ON) —> Control command
Operation (External commands
Power supply Standby(Stop) Operation |« such as control
OFF Stop command command frequency
€ < (FWD/REV terminals: OFF) |€ setting)
(BX terminal: ON)

Protective function
actuation
(OC1, 0V, OH2, etc)

Reset Trip
command (Stop)

Fig.6-1-1 Basic actuation of FRENIC 5000 G7/ P7 series

Table 6-1-1 Functions of Keypad

Function Description
Operation monitoring Monitor the operation states of Inverter
Basic parameter Set data required for operation
Parameter setting Auxiliary parameter Set data required for control
Correcting parameter Adjust output signals to match with instruments externally installed
Set data protection Protect set data against careless operations
Fault display and retrieval Display and Retrieval the class of Fault and the operation state at fault

Data reset at parameter setting, Set error display reset, reset to return to

Reset operation monitoring mode after completing the setting, and fault reset

Table 6-1-2 Display characters

Number | ter | Momoer | e | L | st | LT | o | | et
0 z 5 5 A a F F U U
1 : 6 5 B b H H v u
2 2 7 7 c r L ' ACTIVE @
3 3 8 g D d 0 g INACTIVE -
4 o 9 3 E £ R -
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Function selection indicator

Function display indicator

Data display indicator

Unit indicator

Display the selected digits
at function selection. But, in
the data display retrieval
mode and the parameter
setting mode (when shifted
the sellected function to the
data display), the both two
digits will go out.

Display, in two digits, a
selected function in number
(Code).

Display operation data each
type of parameter setting
data and fault states.

THE LED on the left of each
unit symbol corresponding
to the contents of a data

oHz ar/min
HEHEHH = =

oV 0%
i Sl

é.—

SHIFT /\ FAST v SET RESET
A A A A
Shift key Up key Down key
Used to set and retrieve of The digit selected with the The digit selected with the
functions and data. And key changes as key changes as

select Parameter setting
mode.

M Selection order

® Function: Jto 05,

dftolh
FiltoF3, FS5tofFn
FUNCTION DATA

® Other functions
FUNCTION DATA

—_

@
SHIFT

Do, O,

B When the data on the
data display is flickering,
you can not change the
selection by pressing
[sHiFT]

Try the operation after
stopping the flicker by

pressing or
[FeseT] '

indicated by the arrow in
the figure below.
S
! I
] i}

- N\

I
=

I
«

~ -
-
_|:|$ .
Uy P Do~

A
™ -

® Values which do not
represent an inverter
function are skipped.

® When parameter data
setting, values are set
limits of lower.

Fast key

indicated by the arrow in
the figure below.

AN
‘/ "4
v -N
i -
[ ]
¢ .
! r
! i
' 1
1 [
! [}
Y *
. )
/ 1
\ 7
[ ]
I ]
. L7
o _ o
N A

® Values which do not
represent an inverter
function are skipped.

®\When parameter data
setting, values are set
limits of upper.

The speed at parameter setting can be increased with

combinations of [V ]

M Moderate speed can be achieved by pressing one
time, and high speed by pressing it two times, while

pressing or . Release or to

clear the moderate and high speed settings.

/\ |or| v

A\ Jor| \ |+ | FAST

= Low speed
= Moderate speed

N\ _Jor| \ |+ | FAST

+ [FAST | = High speed
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‘ ] J——  display.
I 1 T 1 T R
Set key
FUNCTION DATA Used to enter set data into

the memory at parameter

setting.

®When a new data has
been set, the data will
flicker. Pressing
will enter the data into the
memory, and then the
flicker will stop.

@ Note that the data which
once have been entered
(stored) in the inverter do
not disapper even after
turning off the power
supply.

Reset key

Used as follows:
B Parameter setting mode
® Reset of Set data

Press prior to
in parameter

setting mode, and the set
data will be cleared so
that you can return to the -
original data.

® Reset of Set error display
Press it after inverter
stopping when “Err” has
been displayed due to the
incorrect setting, and the
set data will be cleared so
that you can return to the
data preceding the setting.

@ Return to operation
monitoring mode after
completing the setting.
You can return to the
function for operation
monitoring which had been
selected and displayed
before setting parameter.

B Fault monitoring mode

® Fault reset
Turn off the run command
and press after
solving the problems, and
the pretective function
actuating will be cleared so
that you can return to the
function mode selected
before the fault occurred.



6-2 Basic operational procedure of Touch Panel

After few seconds from applying power, touch panel indicates the monitor function which was monitoring before power
being turned off, and it is able to select the function and set the data.

Power supply L
i Data Setting
Operation Start
FUNCTION DATA Mz O/ min
I l "ILIIHIH [:\A Os l
0%

While CPU is reading inside SHIFT

data, the Data indicator will

flicker continuously. i Change the Parameter mode

FUNCTION DATA

FUNCTION DATA . — OHz Qr/min
— W Hz (Jr/min iz
(Lo T 1518] 04" s — LA [2]Z]0]os ms
] 0%
Operation mode which was L
monitoring before Power off
is indicated. /N | + | FasT
Function @ l Change the data
selectional
operation FUNCTION DATA CJHz O/ min
HERNNE YT
i [ w—] av O%
/\ l
@ l Select the 2nd digit of VvV
Function .
@) Respected setting Data exceed,
FUNCTION DATA so you like to decrease it.
— — B Hz (Or/min
Lo [E10]0] oA as FUNCTION  DATA
=] ov O% = - CJHz CJr/min
l I/ll_‘l” II[IlJDA.S
[ ] v O%
L The data is flickering
SHIFT
- No
Select the 1st digit of RESET, Data Setting
Function @D
FUNCTION DATA
= B Hz CJr/min
LU 1B L] Ca os
0% SET

l @) The Set changing order is not

supplied to the inverter, until you
N\ press the key.
@ i Set the 2nd digit of Function FUNCTION DATA
: T ; [dHz Jr/min
FUNCTION DATA F TE' " | ! l | DA Ms
l I " |_|"l [dHz (Jr/min [ -~ O%
L2 clu [0 WS Set Value was inputed.
So, the flickering is stopped.

Selected function data is
indicated

End

Data setting

Yes

(Note) Marks [, B indicate lighting at Function selections and Unit indicator.

End
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6-3 Function selection and displayed data retrieval

(1) Function selection

Examples of Operation and display
Case to swich a mode from Set value display mode for the number of poles of motor (Function:

procedure 34) to monitoring mode for Synchronous speed (Function: &)
Operation Display Description
FUNCTI?N DATA [OHz Or/min | Display Function and Data for the number of
_ OA Os poles of motor. (Display ex.: In case of 4-pole
- ov % motor)
) . FUNCTION DATA
Press and confirm the light of the | Press CJHz OJr/min . _ . ) .
function selection indicator (1. Then, the IZI A EI S Switch the lighting position of Function selection
- . ) - indicator to select the 2nd digit of Function.

2nd digit of Function will be selected. two times @
Press or to set the code | Press FUNCTION DATA Change the display at the 1st digit of Function

of the 2nd digit of Function required. At

I

Ox'gs™

to [/ as well as that at the 2nd to {7 to disptay an

this time, the code of the 1st digit of three output frequency at the data display. (Display
Function will be set at/} times ex.: When output frequency is 60Hz)
Pressing one time will put out the Press FUNCTION DATA B Hz (Jr/min | Switch the lighting position of Function selection

function selection indicator (1) and light
(2), and then the 1st digit of Function will

SHIFT

|:|A []s

indicator, allowing the setting of the 1st digit of

be selected. one time ® @ Function.

Press -/\ or - to set the cod FUNCTION DATA

of the 1st digit of Fu\n/ction. . SQZ E;’ MM | Change the display at the st digit of Function
The function data set will be displayed in o Tmes ov 0% to 2 to display a synchorous speed.

the data display, and its unit indicator.

(Note 1) Marks I, B indicate lighting at Function selection indicators and Unit indicator.
(Note 2) Without the following cases, these displays will continue until a new function data is set.
@ operation after completing the parameter setting or changing.
(@ After completing the setting or release operating of “Function 99 setting data protection”
©) operation at occuring an fault and after retrieving of contents of fault, operating conditions at the fault, and contents of Past

failures.

Details should be referred to “6-4",

(2) Display examples

“6-5",

(Page 17 ~ 21)

FUNCTION

DATA

Display item U.nit
2nd digit| 1st digit | 4th digit | 3rd digit|2nd digit| 1st digit | display

Frequency (When output frequency is 60Hz) o o 5 0. I W Hz
Current (When output current is 100A) o 3 / o o, |HA
Voltage (When output voltage is 400V) o Y o I .0 mv
Speed (When machine speed is 1750r/ min) o 5 ! 7 [ . |/ min
Time (When acceleration time is set at 10s.) ! 5 ! . o as
Percentage (When torque limit is set at 120%) 3 E / n . A%
Code (When torque boost is set at “3”) ! o r - - 3
Selection (When automatic and energy conservation operations are , - )
set “to be specified”) ! n =
Factor (When frequency monitoring factor is set at “50") g o

No. of poles (When the number of poles of motor is set at “4”)

State (When the state of input terminal is “In forward operation”)

[y

]
i}

Fault (When the 4th digit / indicates the first fault in overcurrent at

deceralating)

=

.
==
"
iy

Setting error (When the setting of the lower limit of frequency exceeds

that of the upper limit frequency)

Setting error (When a parameter which can not be set during

operation has been set)

™

(Note) Mark [l indicates lighting on Unit indicator.
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(2) Monitoring for display data (input and output signal)

Examples of Operation and display

Procedure Case to confirm whether open collector output terminal FAR has been output
Operation Display Description
FUNCTION DATA
= [JHz @ r/min
— DA DS/ Example continued from (1)
Press[SHIFT] [ A Jor[ \/ |to select FUNCTION DATA . .
— L= - | Press CIHz Or/min | Select the output signal check function to
the Function required. The contents of - )
DA Ds o

onn v oo oo | L[S amosa a0 Ount
displayed in the data display. 9 C put sig
Pressing will put out the function FUNCTION  DATA A o
selection indicator (2), it will change to Press — JHz Or/min | Put out the function selection indicators to

= 2 . 1 . . .
Data retrieval mode. At the same time, it u _ OA Df switch to data retrieval mode. No changes in
will allowed the retrieval for the data one time @ ov % other displays.
display.

Lo

Presg ’. and the contents of & will FUNCTION DATA CIHz Or/min | Switch the display contents to the confirmation
be displayed in symbol. Under the Press H OA Os splav th
selection of Function [, pressing J| J||b|olo gy B state of each of RUN, FAR, FDT to display the

. o - SR ° state of RUN output signal required at the 2nd
in turn will display each contents | one times

of L, 4,E inorder.

i
FAR signal is
displayed at this digit.

digit on the data display.

6-4 Parameter setting

Examples of Operation and display.

Procedure Case to modify the setting of base frequency 50Hz to 60Hz:
Operation Display Description
Press [SHIFT] to select the 2nd digit of “:'re;tc";zures FUNCTION DATA | Hz Or/min Dlsplay ; at the 1st digit at the same of setting
l I
Function. and press | A |or[ N ]to |Setthe OA Os i atthe 2nd digit, and a!so d'Splgy the ma>§
set the 2nd digit of required function 2nd digit - ov 0% frequency on the data display. (Display ex-
9 a ’ 9 When the max. frequency is 80Hz)
of Function
Press FUNCTION DATA W Hz Jr/min | Change the lighting position on Function
E{;isﬁoimﬂ to setthe st digit of SHIFT .E OA Lis selection indicator to select the 1st digit of
) one time ] - av O% Function.
Press FUNCTION DATA " i
Press or to set the 1st E Az S'S MM | Change the display at the 1st digit of Function
digit of Function required. one Tme = = v 0% to | to display the current set base frequency.
Press FUNCTION DATA W Hz O/ mi
When is pressed, the function will --r: n Z2TMN | pyt out Function selection indicator to switch to
. °d, - Jjw) OOA Os ;
shifts to parameter setting mode. oi:Il:iIn o .. Oov O% parameter setting mode.
Operate with the combinations of [ ], ;e:szing
C o thFASTt éotsetA??:]a" time,the dat T TeT Wbz Orvmn Confirm the set data flickeri the dat
isczlr;ékrgrins set data. e time,the data | -2 DA Ds dizglgr; e set data flickering on the data
s it when the
Fortovin doause [ AV
’ shows 60
Press to determine the entry, and
the flicker of the set data will stop, and
tst:n the inverter will operate with data Pross FUNCTION DATA .
. z r/min . . .
Press to stop in the middle of the SET DA Ds/ i‘g&gskerlng to enter the data into the

operation.

When selecting other function, press
to switch to function selection
mode.

Flicker stops




WARNING - HAZARD OF MOTOR OVERSPEED:

The maximum frequency is 400Hz, which is equivalent to 12000r / min of high speed rotation in 4-pole motor. In
such condition, the incorrenct setting may result in a catastrophic failure for the machine.In order to prevent this,
{4 : High limiter of output frequency upper limit is provided. Set the upper value with this function to carry out
safety operation.

CAUTION: When the DC braking function is used, large value setting for =/ : DC braking voltage and J2:DC
braking time will cause heating of motor. The setting appropriate for the capability of motor is
required.

NOTE: Set the parameter during inverter stopping.
If you set the parameter during inverter operation, the data display will display the error code.
Few parameter can be set during inverter operation. Details should be referred to “Functions table 11-3”
(Page 33, 34)
“Inverter stopping” means to the states as follows.
@ State changed function display of operation mode from L 5 display after power has supplied.
(o Stop state after providing stop commands. (FWD, REV-CM: OFF)
(© State provided free run command.
@ After turning off fault display.

NOTE: Press (data memorying) certainly, after parameter setting. Otherwise, this setting will get to
invalidity.

by

NOTE: The priority order in the case where the inter-harmony among parameters on output frequency: {7, /
(4,15, {5 ,and £3 ~ 2% can not be made is shown as follow:
1st order { - : Output frequency high limiter
2nd order { 5 : Output frequency low limiter
3rd order 73 ~ 25 : Multistep frequency selection
4th order /i : Max. frequency ! J: Bias frequency, /7 : Frequency setting gain

]

NOTE: For the use of the following parameters, note that /*: Output frequency high limiter and /5 : Output
frequency low limiter are not applicable to them.
~0: DC braking start frequency 3 7: Starting frequency

NOTE: When torque limit acceleration and deceleration are extermely frequency performed, depending on the
repeating frequency, the limit may exceed the capabilites of motor and of Inverter. Therefore, some
measures, such as to reduce the setting level of torque limit, need to be taken. In such cases, if there is
any unclear matter, please consult us.

NOTE: For setting “!¥: Digital frequency monitor coefficient and 5{: Analog frequency meter calibration, switch,
in advance, the output selector switch for frequency meter (SW2), as shown in Fig. 5-3-9.

NOTE: The functions having Active ( o ) or Inactive ( -) are also set by using or .
: Active (o), []: Inactive (-)
NOTE: If the following operations are done, the data indicator displays setting error.

But , the inverter continues to run by the data before setting. In these cases, after stopping the inverter
and pushing the [REseT], set the data once more.
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6-5 Fault display and retrieval
(1) Display and retrieval of fault contents

Example of operation and display
Case, at braking using braking unit and braking resistor in the option, where the protective func-
Procedures tion has actuated by detecting overvoltage and heating of the braking resistor at braking:
Operation Display Description
When a fault has occurred, the mode will Switch automatically to fault monitoring mode
be switched from other monitoring mode FUNCTION DATA H /min | The class of the firs); fault is displave dg and th.e
to fault monitoring mode, £7 , the fault EERRER QHz [Jr/min S8 C s displayed,
; - h . D i [ vl OA Os code wilt flicker.
order 1 ,and its class will be displayed in Cm ov % (Display ex.: When the first detected fault was
code, and then the function selection in- @ over‘\)/ol)t/a e)
dicator @) wil light. Flicker 9
The details of the fault need to be re-

. ) . . FUNCTION DATA . . L .
trieved since it may be complex. First, Press —TF —17) OHz Or/min Put out the function selection indicator to switch
press to switch to faultdetail re- 0A Os fault retrieval mode. No changes in other dis-
trieval mode. At this time, the function one time - % av 0% plays.
selection indicator (2) will turn off. .

Flicker

FUNCTION DATA Display  at the first digit on the data display,

Press _~\ ] and the 2nd fault details | Press TRISTATLTS) D Hz Or/min | and the class of the 2nd fault in code, which
(order 2 and class in code) will be dis- u cj0OA Os will start flickering. (Display ex.: When the
played. one time B ) av 0% second fault was overheating of a braking re-

Flicker ;

sistor)

P - i imilarly the 3rd F N DATA
farﬁsdet;; Wiﬁ%&iﬂéi:ga;g: Foyf the f g HHH g:z Sg/ MiN | No display on the data indicator since there is
rest, repeat this operation until no class of one time : ov O% no 3rd fault.
fault appears.

The confirmation of fault has been completed at this stage.
When the confirmation on the operation data at fault and the fault history are not required, press after solving
the problems. By doing so, the protective function actuating will be cleared, and the monitoring operation mode on the
indicator will switch to that preceding the occurrence of the fault to get the operation ready.
When you confirm on the operation data at fault and fault-history, operate as following.

—19 —



(2) Retrieval of operation data at fault

Example of operation and display

Procedures - - —
Operation Display Description
Press FUNCTION DATA ClHz O/ mi
Press to select the 1st digit of ~ A Os N | Example continued from (1)
Function. es Ov 0% Select the first digit of Function
Press FUNCTION DATA 2 O/ min
- r | H 1 .
[ n . 215 Os Display Output frequency at fault (Display ex.:
one time ] O% When output frequency was 25.5Hz)

FUNCTION DATA

Press WHz (Jr/min . )
£z clolol oA Os Display set frequency at fault (Display ex.:When
Press[_/\_|to select £/, and output - L_ e set frequency was 60H2)
frequency will be displayed. one time
Similary, press in turn, and: £2:
Set frequency , £ 3: Output current, and | press Hz Cle/min | - )
£ 1 :Operation state will be displayed. E N E < ™" | Display output current at fault (Display ex.:
Sne time Ov O% When output current was 123A)
g;z B;/ min | Display, in code, operation state at fault (Dis-
one Time ov O% play ex.: When the rotation was reverse)
When - {has been displayed, press Press FUNCTION DATA Switch to operation state retrieval mode. The

to switch to operation state re-

SHIFT

38
[

function selection indicator will go out. No

trieval mode. one time changes in other displays.
Change the contents.of the display (Display
Press ‘ and the state at operation | 0N Tme ex.: When voltage limit was actuating)
will be displayed in code, Press
in turn until no display will appear. Press FU DATA OHz Or/min | (o gisol - tion state retrieval h
cly - OA Os o displays. The operation state retrieval has
’
e o | HH Ov O% been completed.

When the retrieval on the fault history is not required, press . By doing so, the protective function actuating will
be cleared, and the monitoring operation mode on the indicator will switch to that preceding the occurrence of fault to

get the operation ready.

When you retrieve the fault history, operate as following.

(3) Fault history retrieval

Example of operation and display

Procedures
Operation Display Description
Press FUNCTION DATA CIHz CJr/ min
Press to select the 1st digit of " | Example continued from (1)
. DA DS . o .

Function. es Select the first digit of Function.

CC
When F 5is selected by press. FUNCTION DATA ' . ‘ _
,only the fault which was the first display Press =TT OHz Or/min Display the class of the fault which was the first
at the last occurrence of fault will be dis- DC E]g/ display when the last fault occurred (Display
played in code. The 2nd and following e [ - gv % ex.: When electronic thermal was actuating)
faults retrieved will not be displayed.

-~ FUNCTION DATA Display the class of the fault which was the first
When ~ 5 and F 7are selected by Press Press —1 OHz Or/min display at the time preceding the last occurr-
, the fault at the time back one QA Os ence (Display ex.: When overcurrent protective
time and two times respectively. one time Crm- Qv d% function was actuating at accelerating)
At this stage, the retrieval for fault mode Press FUNCTION DATA (JHz O r/min Display the class of the fault which was the fast
has been completed. display at the time back two times since the

A s

Press |RESET| after solving the problems e D D last occurrence (Display ex.: When fault data
and tumning off the run command. By has not been input.)
doing so, the protective function actuat-
ing will be cleared, and the monitoring FUNCTION DATA H i Complete fault monitoring operation, and dis-
mode on the indicator will switch to that | Press 5 N %; MM | play the parameters which had been moni-

i = f faul i :
preceding the occurrence of the fault to RESET Y] ov O% torerd before the fault occurred. (Display ex.:
get the operation ready. When monitoring out put frequency)
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NOTE:

(D The 2nd digit of Function cannot be modified during fault display. On the other hand, the 1st digit can be selected
for fault-detail retrieval.

@ Reset command can be input by using or alarm reset input terminal.

(® When reset command is input, the erasing of the data display at fault and the moving-up of a fault history will be
executed.
Note that the second and following faults have not been stored in the memory.
It is recommended to record these datas in view of the future operation and maintenance.

@ Retrieval when no fault has occurred
Set the code (number) of an item to be retrieved with [SHIFT L LA ]and [~ |For Functions 7 - ¥4 ,however,
because there are no fault inputs, the displays are: - --- on the data indicator, and & | 7 MHz, and F3: RA
lighting on the unit indicator, while 57 and =+ do not light. When F5- - 7 have been selected, each of fault histories
will be displayed on the data display.

© When fault mode has been selected in the state of no faults to retrieve such as a fault history and then is
pressed, the mode will not execute the moving-up of the fault history.
When the control power supply is turned off during fault display, fault output signal will not be held.
Furthermore, note that, after the contro! power supply has been turned off, if it is turned on again without eliminating
the cause of the fault, that will be detected as a new fault.

® |To reset inverter turn off all start signals (FWD, REV), and press [REsET] key.

7. Trial operation

7-1 Preparation for operation

Don't fail to check the following items before trial operation.
@ Is the input AC power supply complied with the ratings?
200V series: 3-phase 3-ling, 200V/ 50Hz, 200 to 230V/ 60Hz
400V series: 3-phase 3-line, 400 to 420V/ 50Hz, 380 to 400V/ 50Hz, 400 to 460V/ 60Hz
@ Are the input and output of the main circuit connected in good order?
(Input source faling under R, S and T, Electric motor, U, V, and W)
@ Is the wiring of the main circuit and control circuit not in contact with the earthing or other terminals or not short-
circuitted?
@ s the panel mixed or attached with such foreign matters as metals and electric wire chips?
® Are screws, connectors, terminals, etc. not loose?
® Confirmation of the operation of the external sequence circuit

7-2 Trial operation

For safety’s sake, disconnect the couplings and belts with which motors and machinery are connected to allow

independent operation by motors. When operating with it directly connected with the machine, be careful not to cause

danger.

(D Set all operating switches to OFF.

(@ Set the frequency setter to the minimum value.

® Put the wiring breaker (MCCB) to work
(control circuits and sequence circuits will be turned active), size up the situation for a while, and check to see if
cooling fan is rotating normally and if nothing is found in the control circuit, sequence circuit, etc. (heating, fume,
abnormal smell, etc.)
In this case, make sure that the “CHARGE” lamp of the front panel is on.

@ When (MCCB) is put to work, the data display part of the touch panel will display { 54 and flicker for a while.
This is because CPU is doing the reading action of the internal data.
After Lofid disappeared, it will set the parameter to check to see if the set data meet the specification.
How to check it is referred to in “6. Touch Panel. (Page 13 ~ 21)”

® Give a forward or reverse command.
Check to see if the motor begins to rotate with the
frequency setter turned righward a little.
Make sure that the rotating direction is correct in such
condition.
The turning direction of the motor is counterclockwise
looking from the driving side (shaft end) of the motor by
the forward turning command.
When reversing the turning direction, set the operation
signal to the reversing turning command. If forward and
reverse turning commands should be put at the same
time, the motor will come to a stop, for which care should
be exercised.

forward turn
(counterclockwise)

Fig. 8-2-1 forward turning direction of motor
forward turn (counterclockwise)
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® Rise the frequency setter gradually and check to see if the inverter output frequency reaches the maximum frequency
of the motor.
The maximum frequency of the inverter has been set to 60Hz at shipment.
@ After confirmation has been finished, stop it once, set the frequency setter a little higher, and check to see if accelera-
" tion and deceleration is made smoothly.
With this, the trial operation comes to an end.
Make operation with the load combined.
If the setting should be changed as a result of the trial operation, follow the procedures described in “6. Touch Panel.”

8. Operation

Make operation in accordance with the following procedures.
For the items not included absent in the following procedures though it is carried in the procedures of the trial operation,
it is allowed to add procedures depending upon the circumstances.
) Put the power (MCCB) to work.
) Confirmation of “CHARGE" lamp of the front panel going on.
) When data are required to be changed, follow the procedures described in “6. Touch Panel”
) When a forward or reverse turning command is inputted, the motor will be operated at the setting frequency: provided.
It will not be operated when the set frequency has been set below the starting frequency.
(5) When changing the contents of the display or data changeable of the setting in course of operation, follow the proce-
dures described in “6. Touch Panel”
(6) Set the forward or reverse turning command terminal to “OFF”, and the motor will be decelerated to stop.
Unless re-operation takes place immediately, stop the motor for safety and set the power to “OFF".

(1
(2
(3
(4

9. Maintenance and inspection

The inverter is composed of many parts.

Unless those parts operate properly, they will not develop their performance fully.

It is necessary to make good maintenance and inspection to prevent failure in the inverter beforehand and to keep on
operation of good reliability.

Inspection methods should be refferred to “Inspection List 14” (page 66).

9-1 Cautions in course of maintenance and inspection

CAUTION: Do not conduct any inspections until disconnecting the power supply and the “CHARGE” lamp on the
inverter has gone out.

9-2 Daily inspection

(1) Don't remove the cover, and check to see from outside if abnormal sound, smell, and damage are not perceived in
accordance with the inspection items.

(2) Whenever abnormal phenomenon should be found, make sure of its place and extent without delay.

(3) Check the contents of the abnormality. If the operation is allowed to be kept on, record the abnormal details for
referential data in case of a periodic inspection.

9-3 Periodic inspection

Remove the covers and check to see if nothing is found abnormal visually or by touch from the outside in accordance
with the inspection list items. Don't fail to observe “ltem No. 9-1 Cautions for Maintenance and Inspection.” “inspection list
14.” (page 66)

9-4 Periodic exchange of parts

Usually the life time of electrolytic capacitors are approximately five years and that of cooling fans are approximately
three years, but the life times is different from this number of years in according to environment and working time per one
day.

Please exchange these parts before occuring the troubles.
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9-5 Measurement of main circuit electric capacity

Since the voltage and current of the input and output circuits of the inverter include harmonic wave, it is necessary to
select the measuring instrument type.

When a measuring instrument for commercial frequency, measure it with the measuring instrument shown in Fig. 9-5.

For reference, the power factor will cause big errors by measuring a power factor meter because it will be subjected to
change in the harmonic wave current and output frequency.

When the power factor is required, measure the voltage, current, and electric power and calculate it from the following

equation. Power(KW)

Power factor = X 100%

/3 X Voltage(V) x Current(A)

Inverter

Power sourse

Output side measuring instrument (motor

Input side measuring instrument (power side) side)

Output frequency

item Voltage wave form  Current wave form Voltage wave form  Current wave form (Terminal FM1,
C : 0 ﬂ | i . FM2)
\Nl
Name of measuring Amperemeter Voltmeter Wattmeter | Amperemeter Voltmeter Wattmeter DC Voltmeter
instrument ArisiT Ve,siT Wa,s.t Auvew Vuw,w Wu,vaw %
Kind of measuring Moving-iron Rectme_r type Electrodyna- | Moving-iron - Electrodyna- .
. or moving- Rectifier type Movable coil type
instrument type . mometer type | type mometer type
iron type
Symbol of measuring i * { 16 ﬁ
instrument g o

Fig. 9-5 Measurement of main circuit and measuring instrument

B85
—

9-6 Confirmation of insulation

Insulation test has been made before delivery from the works.
It shall not be made as much as possible.

Printed board
Control circuit
terminal board

In an unavoidable case, follow the instructions below. 1 186 TBd
Wrong testing may damage the inverter, for which full attention ®l BT I el |ro]®
must be paid.
P Main circuit terminal board
CAUTION: Do not conduct megger tests between the ®
inverter terminals or control circuit terminals. E(G)l H [ S ] ! H v l v I WJ [ N lel pJ

(1) Main circuit
Make megger test (insulation resistance test) by using the _
following megger tester.
400V series: DC 500V megger
200V series: DC 250V megger
@ Remove the external connections of all terminals
(including control circuit terminals) of the inverter, clean each component, and connect all main circuit terminals with
common wires as shown in Fig. 9-6.
@ Make megger test only between main circuit common line and ground (grounding terminal GND (PE) ).
(® If the megger pointer indicates 5SMQ and over, it proves normal.
(2) Control circuit
Remove the external connection of the control circuit terminal for earth conductivity test.
Use a high resistance range tester for the tester. Neither megger nor buzzer shall be used.
(3) Cautions for testing of external main circuits and sequence control circuits
When making a pressure test and megger test of external circuits, remove all terminals of the inverter so that the
inverter may not be applied with the test voltage.

+

E

megger tester
Fig. 9-6 How to megger test
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10. Troubleshooting

If the function of the inverter is lost by a failure or if an abnormal phenomenon occurred, refer to the following diagnosis
and its cause must be pursued for remedy.

If it will not fall under the following explanation, if the inverter is damaged, and if its part was broken, or in case of trouble,
please communicate the matter to the agent you bought it or your nearest Fuji sales office.

10-1 Diagnosis and remedy in case protection function made action indication

(1) Overcurrent

Overcurrent Overcurrent Overcurrent at
during during constant speed
acceleration deceleration
= [ ]
3 1’.- i a'_-t' l_'- C' (R}

,__
2

connection terminal circuit (U, V, W) of motor short circuitted or earthed?

I Yes

Remove short-

circuit and
No No No earthing
sections.
Reduce the
—— torque boost Yes
amount. l Is the load too big? Make the load
No o NG small or make
TYes l l l the inverter
capacity big.
Can the torque |, | s the torque Is the No | Thereis the No | Has the load
boost amount ¢ boost amount deceleration » possibility of been changed
be reduced? appropriate? time setting too failure in suddenly?
short for the inverter or
lYeS load? wrong action lYes
by noises. Get
There is a Is the ves in touch with Make the load
possibility of No | @cceleration our company fluctuation
failure in < time setting too then. smaller or make
inverter or short for the the inverter
wrong action load? capacity
by noise. Come Yes Can the bigger.
in contact with decelaration | Yes | Prolong the
our company time be setting time.
then. prolonged?
lNo
Can the -
Prolong the set | Yes | acceleration It is necessary
time. time to investigate
prolonged? the control
No method. Come
l in contact with
our company.
Make the load
L .| small or make
| the inverter
capacity big.
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(2) Overvoltage

(4) Overload

i
P

l

Is the power

voltage within
the specified

value?

No

The power
vottage shall be

Yes

Will action take

set below the
upper limit of
the specified
value.

place when the | Yes
load is put out
suddenly?
lNo
Will action take
gﬁgﬁ after ves | Control unit and
. » control resistor
ﬁggeé:;art]lon are required.
finished?
No Failure in the
l inverter or
) misoperation by
vz e et car
deceleration? consldered.
Get in touch
lYes with our
company.
Can the
i Y ) ]
?;Ceelgerallon 5, Elongate it until
elongated? it comes out of

lNo

Are the braking
unit and
braking resistor
in use?

No

the range of
OU action.

Investigate the

A

lYes

it is necessary
to investigate

application of
the braking
unit, braking
resistor or DC
brake.

(3) Under-voltage

the control

method again.

Come in

contact with our

company.

f T

[ R
) Set to the
Is the electronic | No }
thermal be set laepplropnate
appropriately? vel
Yes
Is the load too | No | Failure in the (Note 1)
big? inverter or
Vos nqise-caused
l mis-operation
can be

Reduce the considered.
load or Come in
increase the contact with our | (Note 2)
capacity of the company.
inverter.

(note) OL1: Overload protection of inverter unit
(protection of main circuit equipment of Unit)
OL2: Overload protection of motor
(protection by electronic thermat)
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Has power
failure
(including
momentary
power failure)
taken place?

Yes

lNo

Has the power
circuit been
subjected to
failure in
instruments and
poor connec-

v

Yes

v

Reset and
make re-
operation.

tion?
lNo

Is the power
voltage within
the range of the
specified
value?

Replace the
defective
instrument and
repair the
connection
mistaken.

No

lYes

Has the load
been provided
which requires
a big starting
current within
the same
power system?

Yes

y

lNo

Will action take
place when
MCCB and
electromagnetic
contactor were
put to work?

A4

Yes

Investigate the
power system
to satisfy the
specification.

No

No

Is the main
circuit DC
(between P and
N) voltage over
the lower limit
value?

v

Is the power
transformer
appropriate in
capacity?

No

Yes

lYes

Failure in the
inverter control
circuit or noise-
caused mis-
operation can
be considered.
Come in
contact with our
company.

.| Failure in

inverter

When the DC bus capacitor is discharged by power failure
and the control power of the inverter is reduced, automatic
resetting will take place.
When the function’{ 3 is selected, no resetting is required.
After the power is restored, automatic restart will begin.

Undervoltage will detect the main circuit DC voltage of the
inverter, and display and alarm will take place.

When the voltage comes over the following range, display
and alarm will take place.

*200v series: DC 200V

*400v series: DC 400V



(5) Inverter overheat

[
o

l

Is the cooling
fan in the
inverter at
work?

No

lYes

Is the passage
of the inverter
cooling wind
closed?

Yes_

.| Replace the

cooling fan.

lNo

Is the ambient

Remove
obstacles.

(7) CPU abnormal

Failure in the
inverter or
noise-caused

temperature - A

within the Yes, ;n;i-%%eratlon

32&228(:] considered.
) Get in touch

J,NO with our
company.

Arrange the

ambient

condition to

make it within

the specified

value.

Err display,

display

abnormal or

extinguishment.

Set the power Remedy the

to Off once and
set the power
to ON after the
CHARGE lamp
went off.

Has data been
displayed the
indicator?

No

defective parts.

TYes

A

lYes

The inverter is
normal,
allowing
continuous
operation.

Have the
contactor over
the print plate
and the IC
outfitted with
sockets been
inserted in
good order? Is
there no noise
source around?

lNo

This is referable
to failure in the
inverter. Come
in contact with
our company.

(6) External failure and miss operation
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[ W ]
PR o A
Is the
connection No | Repair the
between THR » wirings and
and CM of no connections.
trouble?
Yes
There is the
possibility of
Is the alarm failure in the
function of the inverter or
g)(;t&?rrawiant o No » noise-caused
connected at mis-operation.
work? Get in touch
) with our
lYes company.
Is the ambient
temperatu re er;g?gn? the
within the range | o condition and
of the specified P, it within th
value of the set it within the
external range of the
equipment? specification.
lYes
Will the
tci?ep;irgéure- No | Replacement of
sensor function sensor
in good order?
lYes
Can the
external Yes | Increase the

equipment be
made bigger in
capacity?

lNo

Reduce the
load of the
external
equipment or
decrease the
working
frequency.

A 4

capacity.




10-2 Diagnosis and remedy for abnormal phenomena

(1) Motor will not run.

The motor will
not run.
y
Is the No |Have and No | Put the MCCB
“CHARGE”" ¥ electromagnetic » and
lamp on? contactor been electromagnetic
v put to work? contactor to
es work.
lYes
Make sure of
the display Is thel toucf:j d Is the voltage of Check for “;e
contents and Ves p‘%ﬂe prtowre the power No prgse?ce Of
press the reset |« }t’n ct?t:r? ection terminal in good » \rlilt:g éon °
- A o \
?;’:’l':ﬁg gﬂer the operation order? absence of
display? phase, poor
restored. - Yes connection,

° failure in MCCB
electromagnetic
contactors and
take measures.

(Note) Is the wiring
Has forward or between FWD, .
reverse REV-CM Yes | z;)g\;/i(igacgt:on
command No |terminals e rela
signal been connected in Y.
inputted? good order?
Yes Yes
(Note)
Has the Is the wiring
frequency set No | between No
signal (0 to + » Terminals 13, p
10V, 4 to 20mA) 12, 11, V1, and
been inputted? C1 connected
in good order?
Yes
lYes
The inverter is 3 Replace the
thought to have Has the inverter frequency setter
been out of No | output terminals and signal
order. < (U, V, UW) been conversion
Get in touch applied with because of
with our voltage? them being out
company. lYeS of order.

Yes |ls the wiring to | No .| Repair wrong
the motor "' wirings.
connected in
good order?

Y Y
Is the load too | Y€S | Has the torque %5l Has the motor )l Release the
big? boost value been locked? lock.
S been N
l ° appropriately l °
set?
Failure in Decrease the

electric motor.

lNo

(Note)

Presence of forward and reverse commands and frequency set signal can be checked easily with the operation monitor function of & selected.

(Refer to ltem No. 11-3, Operation Monitor page36)

Increase the
torque boost
amount.

load or increase
the inverter
capacity.
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The electric
motor will run
but the speed
will not change.

(2) Motor will run but speed will not change.

Are the high
limiter, low
limiter, and Yes: chﬁgge the
frequency 9.
limiter at work?
lNo
Will the Is the wiring Replace the
frequency set No | Petween ves |frequency setter
signals (0 to + » Terminals 13, » and signal
10V, 4 to 20mA) 12, 11, V1, and inverter
change? C1 in good because of
Vos order? them being out
l of order.
lNo
Is the wiring of
multistep No | Repair wrong
frequency wiring.
selection
terminals (X1,
X2, and X3) in

good order?

lYes

Do the set
frequencies of
each selection

No

Change the set

step vary in frequency.
them all?

lYes
Is the setting of There is the
the acceleration possibility of

and
deceleration
time excessively
long?

lYes

Change the
setting to the
time suitable for
the load.

| failure in the

inverter and
noise-caused
wrong action.
Come in contact
with our
company.

Motor will stall in course of acceleration.

The motor will
stall in course
of acceleration.

y

Is the
acceleration
time setting
short?

Yes

A 4

Elongate the set
time.

Come in contact
with our

=

lNo Yes
» company.
Is a special
Is GD® of the ves, motorpin use?
motor or the No
load big? Reduce the
load GD?. Or
lNO increase the
Make the wiring inverter
Has the terminal between capacity.
voltage of the Yes_ inverter and
motor motor thicker or
decreased? shorten the
’ wiring distance.
lNO
Is the torque No Increase the
Is the load No | boost set » torque boost
torque big? appropriately? amount.
lYes lYes
Reduce the There is the
load torque. Or possibility of
increase the failure in the
capacity of the inverter or
inverter. noise-caused
wrong
operation. Get
in touch with

our company.

Motor will heat abnormally
The motor will
heat
abnormally.
Has the V/f
characteristics No P S;te:gge the
suitable for the g
motor been set?
lYes
Has the motor
been
] Use the motor
Y N
gor;trlgécéuzlty s, exclusively used
eEtremer a low for the inverter.
speed?
lNo
Reduce the
Is the load too | Yes |load or increase
big? "| the electric
motor capacity.

iNo

Is the output
voltage
(Terminals U, V,
and W) of the
inverter been
well balanced?

lNo

There is the
possibility of
failure in the
inverter. Get in
touch with our
company.

Yes . .
Failure in motor.




11. Inverter specification

11-1 Standard specification

(1) Individual specification
(D FRENIC 5000G7 series

Voltage 200V series 400V series
Applicable motor output [kW] Inverter type S:E)ea%ity gl.?ttga Bg;b[rf\% Inverter type (F:i:;t)ea%ity ESttSSt gg;b{f\?vﬁ
[kVA] current [A] [kVA] current [A]
3.7 FRNO03G7-2 6 17 0.19 FRNOO3G7-4 7 9 0.19
55 FRNOO05G7-2 10 25 0.28 FRNO05G7-4 10 13 0.28
7.5 FRNOO7G7-2 13 33 0.37 FRNO0O7G7-4 13 17 0.35
11 FRNO11G7-2 18 46 0.50 FRNO11G7-4 18 24 0.49
15 FRNO15G7-2 22 59 0.70 FRNO15G7-4 24 31 0.65
185 FRNO18G7-2 28 74 0.85 FRNO18G7-4 30 39 0.75
22 FRN0O22G7-2 33 87 1.0 FRN022G7-4 34 45 0.90
30 FRNO30G7-2 44 115 1.3 FRNO30G7-4 46 60 1.2
37 FRNO37G7-2 55 145 1.6 FRNO37G7-4 57 75 14
45 FRN0O45G7-2 69 180 2.0 FRNO45G7-4 69 91 1.7
55 FRNO55G7-2 82 215 2.3 FRNO055G7-4 85 112 1.9
75 FRNO75G7-2 108 283 3.1 FRNO75G7-4 114 150 26
90 FRNO90G7-2 132 346 37 FRN090G7-4 134 176 3.0
110 R _— —_— R FRN110G7-4 160 210 3.3
132 —_ e e R — FRN132G7-4 193 253 4.1
160 —_— _ o _— FRN160G7-4 232 304 5.0
200 —_  — e e FRN200G7-4 287 377 6.0
220 — -  — _ FRN220G7-4 316 415 6.8
'(q,\?ct)fg 10)utput voltage 3-phase 3-wire system, 200 to 230V 3-phase 3-wire system, 380 to 460V
Rutn, e st 1026276 | 0 1 01
Overload current rating | 150%, for one minute (inverse time characteristics)
ower | Pt L AC votage | Eese T Meen e e o (a3
Allowable variation Voltage: +10 to —15%, Imbalance: less than 3% (Note 4), Frequency: +5%
@ FRENIC 5000P7 series
Voltage 200V series 400V series
Applicable motor output [kW] Inverter type (I?:;t)z%ity ?Sttsgt 8;’?{5@? Inverter type ?::)%c(j:ity (F;LenlttSSt ggtsb[r;?\?v’i
[kVA] current [A] [KVA] current [A]
30 FRNO30P7-2 44 115 1.3 FRNO30P7-4 46 60 1.2
37 FRNO37P7-2 55 145 1.6 FRNO37P7-4 57 75 1.4
45 FRNO45P7-2 69 180 2.0 FRNO45P7-4 69 91 1.7
55 FRNO55P7-2 82 215 2.3 FRNO55P7-4 85 112 1.9
75 FRNO75P7-2 108 283 3.1 FRNO75P7-4 114 150 2.6
90 FRNOS0P7-2 132 346 37 FRNO90P7-4 134 176 3.0
110 FRN110P7-2 158 415 44 FRN110P7-4 160 210 33
132 e R —_ o FRN132P7-4 193 253 41
160 _ —_— R — —_ FRN160P7-4 232 304 50
200 e e _ —_— FRN200P7-4 287 377 6.0
220 o e e —_ FRN220P7-4 316 415 6.8
280 — e  — e FRN280P7-4 400 520 8.2

Output
Ratings

Rated output voltage
(Note 1)

3-phase 3-wire system, 200 to 230V

3-phase 3-wire system, 380 to 460V

Rated output frequency
(Note 2)

50 to 400Hz

Overload current rating

120%, for one minute (inverse time characteristics)

Power

Rated input AC voltage

3-phase 3-wire system
200V/ 50Hz, 200-230V/ 60Hz

3-phase 3-wire 380-400V/ 50Hz (Note 3)

400-420V/50Hz 400-460V/ 60Hz

Allowable variation

Voltage: +10 to —15%, Imbalance: less than 3% (Note 4), Frequency: +5%
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(2) Common specification

Iltem Specification
Control system Sinusoidal PWM with flux control
Output frequency 0.5 to 400Hz (starting frequency 0.5 to 5.0Hz adjustable)
. Analog setting +0.2% of maximum frequency (25+10C)
Frequency stability — - - — -
Digital setting +0.01% of maximum frequency (—-10C to +507C)
. Analog setting +0.1% of maximum frequency
Frequency resolution — - -
Digital setting +0.1Hz (Option: 0.01Hz)
Voltage/ frequency 200V series Voltage: 160 to 230V, Frequency: 50 to 400Hz Qgﬁjgatgg;?{nz%r;t;nnudo:ﬁ"y or
Control characteristics (V/ ) 400V series Voltage: 320 to 460V, Frequency: 50 to 400Hz both voltage and frequency
Torque boost 21 selectable patterns and automatic energy saving mode
Aéc/ Dec. time Acceleration and deceleration time: 0.2 to 3600sec: linear: 4 patterns setting available;
’ Non-linear acceleration and deceleration: 2 patterns setting avilable
Standard Regenerative brake: 10 to 15%, DC braking: Starting frequency 0.0 to 60Hz,
Braking torque Time: 0 to 10 seconds, Voltage: 0 to 10%
Option Dynamic brake: 100% (duty cycle 5%ED)
Torque limit control, automatic acceleration and deceleration, slip compensation control, current limiting,
Standard functions multistep frequency, up-down control, restart after instantaneous power failure, back up sequence from line to
inverter, reversing operation with signal polarity, high or low limiter, bias frequency, and jump frequency
Stall prevention, overcurrent, overvoltage, undervoltage (Note 6), instantaneous power failure, inverter
Protection overheat, inverter overload, motor overload (electronic thermal action), external failure {external thermal action,
etc.), CPU error, output short circuit, ground fault for inverter protection (Option), and incoming surge
Frequency setting input Potentionmeter or voltage input: DC 0 to 10V (DC 0 to +5V), Current input: DC 4 to 20mA
Forward and stop command, reverse and stop command, 3-wire control, current signal input selection,
Inout signal multistep frequency selection, up-down control, acc/ dec time selection, coast-to-stop command, switching
) P 9 operation from line to inverter, interlock for load side switch, external alarm input, alarm reset input, and
Operation ground fault input
Relay output: Power-side electromagnetic contactor command (NO), alarm (SPDT)
External output signal
P g c())&gr&;;ollector Refer to “Auxiliary parameter setting, Function 45 (Page 49)"
;rgg:lency meter output Analog: DC 0 to +10V, Pulse frequency: (6 to 100)xoutput frequency
Runnin Output frequency, reference frequency, motor synchronous speed, output current, output voltage, machine
9 speed, and input and output signal check
;zl:ér Setting Function codes and data code indication (Refer to Function List.)
Indication LED il : Overcurrent during Acc., i Z: Overcurrent during dec., G 3: Overcurrent during running at constant
indication | . speed, [/ : Overvoltage, L/ : Undervoltage, [ /:Inverter overload, {JH ! : Inverter overheat, [! 7' : Motor
overload, [iH": External failure, £-,-{7: CPU error and failure (8 points such as output frequency, etc.),
failure history (three failure indications in past), etc.
Charge lamp (LED ) . .
indication) DC intermediate circuit voltage
Installation location lsTJC:wcl)lgrhst altitude of 1000m and less, Do not install in a dusty location or expose to corrosive gases or direct
Ambient temperature -10to 50C
. Humidity 20 to 90% RH (Non-condensing)
Environment — -
Vibration 0.5G and less (conforming to JIS ¢ 0911)
Temperature during e o
transportation 25~+65C
Mounting Panel mounting, external cooling type

Protection system

Protection case attached unit (IPO0: JEM1030, provided that if the applicable electric motor falls under 200
series, the unit of 75kW and less will be held optional and if the motor does under 400V series, the unit of
132kW and less will be held optional too, thus available for IP20.).

Cooling system

Forced air-cooling

Option

Ground fault detection unit for inverter protection (Note 7), relay output unit, touch panel extension cable set,
Braking unit, Braking resistor, radio noise reducing zero-phase reactor, line side AC reactor, power factor
improvement DC reactor, noise reducing AC reactor, frequency setter, frequency meter, and surge absorver

Note 1) The rated capacity fails under 220V for the 200V series and 440V for 400V ones in the rated output voltage.

Note 3) Change the tap of auxiliary transformer when changing the power supply voltage from 380V to other voltages, and vice versa.

(
(Note 2) Output voltage cannot exceed the power supply voltage.
(
(

Note 4) Use a line side AC reactor when imbalance in power supply voltage exceeds 3%.
Power supply voltage imbalance rate (%)=[Maximum voltage (V)]/ 3-phase mean voitage (V)x 100

(Note 5) Following units are provided with DC reactors for power factor improvement as the standard outfitting (supplied other than units).
(1) G7 series: Inverter of 75kW and over (2) P7 series 200V series: Inverter of 75kW and over (3) P7 series 400V series: Inverter of 90kW and over

(Note 6) Even if the power is put out, operation can be kept on at 15ms or so at full load condition. (In case of light load operation, the operating time will be
extended much more.) When the main circuit DC voltage comes below the under-voltage level, the inverter will stop the output without delay to hold
tripped condition. However, when the control power of the inverter should come down, automatic resetting will take place.

(Note 7) The ground fault detection unit as an option is protect the inverter itself. Protection for human accident, fire, external equipment, etc. shall be
provided with the leakage protecting device described separately.
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11-2 Outline dimentions

Fig. A Inverter cooled inside switchboard
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Fig. B Inverter cooled outside switchboard
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200V series

Applicable Inverter type o Dimensions [mm] Maunting | Weight
motor [(kW]| 57 series P7 series W wi|lw2|w3| H|HI |[H2{H3|ht|h2|n3| D |DO|D1| t | a | POt (kal
3.7 | FRNOO3G7-2 — AB| 255|155 253 | 246 | 440|425 [403 [ 410] 10 | 21 | 7.5 |242[245]140] 2 | 7 | Ms 14
55 | FRNO0SG7-2 —
75 | FRNOO7G7-2 — TR
11 FRNO11G7-2 — 280|180 | 278 | 271 | 480 | 465 | 443 | 450 20
15 | FRNO15G7-2 — 320 | 220 | 318 | 311 460|434 |442| 12 | 25 | 9 10| M8 24
185 | FRNO18G7-2 — 520 | 500 | 474 | 482 27
22 | FRN0O22G7-2 — 340 | 240 | 338 | 331 | 550 | 530 | 504 | 512 30
30 | FRNO30G7-2 | FRNQ3OP7-2
37 | FRNO37G7-2 | FRNO37P7-2 375 | 275 | 373 | 366 | 615 | 596 | 570 | 578 40
45 — FRN045P7-2 300 | 290 | 387 | 381 | 700 | 675 | 640 | 650 | 15 | 30 [12.5 12| Mo 45
FRNO45G7-2 - 800 | 775 | 740 | 750 53
55 | FRNOS5G7-2 | FRNOS5P7-2
75 | FRNO75G7-2 | FRNO75P7-2 540 | 440 | 537 | 530 | 750 | 720 | 685 | 695 | 18 | 35 |12.5/257 | 260|140 32| 15 | M2 70
90 | FRNOS0G7-2 | FRNO9OP7-2 | C |850|750|780 830880855845 — | — | — | — — | —| = | =] = 130
110 — FRN110P7-2
400V series
Applicable Inverter type Fig Dimensions [mm] Maunting | Weight
motor (kW] 57 series P7 series w wi|w2|ws| H|H H2|H3h |h2|n3| D{Do|DI| t | g | Dot kal
3.7 | FRNO03G7-4 — AB|280| 180|278 | 271 | 440|425 | 403 | 410! 10 | 21 | 7.5 |242|245]140] 2 | 7 | e 18
55 | FRNOO5G7-4 — 20
7.5 | FRNOO7G7-4 —
11 FRNO11G7-4 — 480 | 465 | 443 | 450 22
15 | FRNO15G7-4 — 320 | 220|318 311|520 500 (474 |482| 12 | 25 | o 10| M8 27
185 | FRNO18G7-4 —
22 | FRNDO22G7-4 _—
30 | FRNO30G7-4 | FRNO3OP7-4 340 | 240 | 338 | 331|550 | 530 | 504 | 512 30
a7 —_— FRNO37P7-4 32
FRNO37G7-4 — 375 | 275 | 373 | 366 | 615 | 596 | 570 | 578 35
45 | FRNO45G7-4 | FRNO45P7-4 675|656 | 630 | 638 43
55 | FRNOS5G7-4 | FRNOSSP7-4
75 — FRNO75P7-4 390 [ 290 | 387 | 381|800 | 775 | 740 | 750 | 15 | 30 |12.5!257 | 260 12 Mio 56
FRNO75G7-4 — 530 | 430 | 527 | 520 | 880 | 850 | 815 825 | 18 | 35 {12.5|312|315]175| 32| 15 | ™12 85
90 | FRNO90G7-4 | FRN0QOP7-4
110 | FRN110G7-4 | FRN110P7-4 95
132 —_ FRN132P7-4 1050|1020] 985 | 995 327 (330 190 100
FRN132G7-4 — 105
160 | FRN160G7-4 | FRN160P7-4 | C | 680 580|610 |660 105010251015 — | — | — | = | = | = | = | = | — 135
200 — FRN200P7-4
FRN200G7-4 — 850 | 750 | 780 | 830 170
220 | FRN220G7-4 | FRN220P7-4
280 — FRN280P7-4
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11-3 Functions

FUNCTION TABLE

Function Data
Code | Name of function Symbol | Setting range Display | Minimum Factory setting
unit

Display 05 | Output frequency — Hz 0.1Hz —

! | Reference frequency (Preset frequency) Hz 0.1Hz —

42 | Motor synchronus speed r/min 1r/min - *t | —

3 | Output current A 1A —

4 | Output voltage \ V(V) 2| —

05 | Machine speed Indicate operating r/min 1r/min —

55 | Input-signal status (checking) condition — — —

57 | Output-signal status (checking) — — —

058 | Torque limiting level for driving % 1% —

5 | Torgue limiting level for braking % 1% —

48 | Torque calculation value % 1% —

{5 | For option PC board — —
Fundamental {0 | Maximum frequency Fuax 50.0-400.0 Hz 0.1Hz 50.0Hz
parameter { ! | Base frequency Fease 50-400 Hz 1Hz 50Hz

{ | Maximum output voltage Vimax 320-460 (160-230) 2|V Vv 380 (220)V  *2

{3 | Bias frequency 0-400 Hz 1Hz OHz

{4 | High limiter Fre 0-400 Hz 1Hz 50Hz

{5 | Low limiter Fu 0-400 Hz 1Hz O0Hz

!5 | Acceleration time 1 ACCH 0.2-3,600 S 0.1s *3120.0s

{7 | Deceleration time 1 DECA 0.2-3,600 s 0.1s *3120.0s

/5 | Torque boost C-0to C-20 — — C-3

!f | Autmatic energy-saving operation Active/ inactive — — Inactive

!5 | Electronic thermal overload relay 0 (not in use), 50-105 % 1% 105%
Auxiliary 20 | DC brake starting frequency Focs 0.0-60.0 Hz 0.1Hz 0.0Hz
parameter Zi | DC brake voltage Vocs 0.0-10.0 % 0.1% 0.0%

cc | DC braking time Tocs 0.0-10.0 s 0.1s 0.0s

Acceleration time 2'

]

cn

2k | Deceleration time 2

2C | Acceleration time 3

Zd | Deceleration time 3

ZE | Acceleration time 4

2~ | Deceleration time 4

30 | Accel./decel.pattern

BN Motor noise reduction

32 | Overload early warning signal

Starting frequéncy

37

38 | Starting frequency holding time
33 | Jump frequency 1

35 | Jump frequency 2

35 | Jump frequency 3

3 | Jump frequency range

34 | Number of motor poles

ACC3
DEC3
ACC4
DEC4

oL

Fsra
Trolo

JUMP1
JUMP2
JUMP3

POLE

0.2-3,600
0.2-3,600
0.2-3,600

0.2-3,600

0.2-3,600

0.2-3,600

C-0, C-1, C-2
C-1,C-2, C--3, C--4
50-105

0.5-5.0
0.0-10.0

0.0, 0.5-400
0.0, 0.5-400
0.0, 0.5-400
(£)0.0-5.0
2,4,6,8,10,12

Hz

Hz
Hz
Hz
Hz
pole

0.1Hz
0.1s

0.1Hz
0.1Hz
0.1Hz
0.1Hz

*3
*3
*3
*3

100s
100s
100s
100s
C--0
C--1
105%

0.5Hz
0.2s

0.0Hz
0.0Hz
0.0Hz
0.0Hz
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Function Data
Code | Name of function Symbol | Setting range Display | Minimum Factory
unit setting
Auxiliary 40 | Digital frequency monitor coefficient 6-100 — 1 30
parameter 41 | FWD/ REV command hold (3-wire control) Active/ inactive —_ — Inactive
42 | UP/ DOWN control Active/ inactive — — Inactive
43 | Restart after instantaneous power failure Active/ inactive — — Inactive
44 | Undervoltage alarm Active/ inactive — — Active
45 | Output signal code selection SLIP 012 — — 0
HE | Slip compensation control 0.0-25 Hz 0.1Hz 0.0Hz
47 | Reversing operatnon with S|gnal polanty Active/ inactive Inactive
5
L b
a0 | — —
a2
53
&4 . )
g See the instruction
:_g manual of the
e option PC board.
0o
fta] )
Py When the option
oaJ
EH For option PC board .PC board does not
S installed, the
it inverter indicates
i “
i o
=
H
5
6
i1
a0
1w
5o —
Fault £ | Faults display
Indication £/ | Output frequency Hz 0.1Hz
F7 | Reference frequency When the first Hz 0.1Hz
F3 | Output current fault occurred A 1A
£ | Operation mode — —
F5 | Fault memory 1 — —
F5 | Fault memory 2 — —
£7 | Fault memory 3 — —
REMARKS

*1: When the displayed value exceeds 9999 rpm, the minimum unit becomes 10 rpm. (12000 — 1200)
*2: The values in brakets indicate 200V series.

*3: When the setting values exceed 100sec, the minimum setting unit becomes 1sec.

*4: 20-180% for G7, 20-150% for P7.

*5: When a function is active or inactive, “c” or “ - ” is displayed respectively.

*6: The functions marked -~ can be set during inverter operation.

*7: Option PC board is necessary.

— 34 —



OPERATION DATA (MONITOR)

—
D

I Output frequency

This function displays an inverter output frequency [Hz].

[x]
o

{ | Reference frequency (Preset frequency)

This function displays the reference frequncy set by a frequency setting potentiometer, a voltage signal input from V1
terminal, a current signal input from C1 terminal, multistep frequency setting 1 to 7 or Up-down control.

[}
P

2 | Motor synchronous speed.

This function displays the motor synchronous speed [r/ min]calculated by the following formula.
120 X output frequency
number of motor poles
® For displaying the motor synchronous speed correctly, set 3 (number of motor poles) correctly.
® Because the inverter display is only 4-digit, when the speed is higher than 9999 r/min, the display range is
autmatically switched to 1/ 10 mode, and the decimal point disappears.
Example: 1200 r/min — /205, 12000 r/min — {200

Motor synchronous speed = [r/ min]

]
[

[AN]

Output current

This function displays an effective value of inverter output current. Its accuracy is £10%. When a correct output
current is needed, use an ammeter.

[x]
L

Y| Output voltage

This function displays an effective value of inverter output voltage. The display indicates a reference value.

£

L

Machine speed

This function displays the rotating speed of driven machine, The indicated value is calculated by the following
formula,

Machine speed [r/min] = Motor synchronous speed [r/min] X machine speed conversion coefficient

® The setting of Function 3£ (auxiliary parameter), machine speed conversion coefficient (gear ratio, etc.), is
required.

® Because the inverter display is only 4-digit, when the speed is higher than 9999 r/min, the display range is
autmatically switched to 1/ 10 mode, and the decimal point disappears.
Example: 1200 r/min — {205. 12000 r/min — {200
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™
|
Dy

Input signal status

-

71 Output signal status

For an input/output signal check, use the UP/DOWN key to select
function code 06 or 07 and press the SHIFT key.
The two LED lamps go out and data setting mode is set.
The input/output signal can be checked in this mode.
Check the signal by referring to the table and example.
The symbol "o” represents signal presence, and ™"
Sequence checks can be made easily during operation.

FUNCTION DATA

signal absence.

Digit | Digit | Digit | Digit
4 3 2 1
Function Function Data display
code 4-digit 3-digit 2-digit 1-digit
A FWD | REV BX
o) THR RST
i Input signal check r X1 X2 X3
d RT1 RT2 AUT
£ IL PU
A AX oL Lv
o3 Output signal check
) RUN FAR FDT

-

o | Torque limiting level for driving

FUNCTION DATA

IR =109 .
) { D
:Hl: Lights up
SHIFT
FUNCTION DATA
MEIREIN
[ { IR
O T + 1
Goes out AX: ON
} OL : OFF
L Lv . OFF
A
FUNCTION DATA
JU 7 |blolal -
o N T + 1
RUN : ON
FAR : ON
- FDT: OFF

This function displays torque limiting level for driving [%] which is set on function 73.

1™ -
23

o

=t | Torque limiting level for braking

[
ot

~

- Torque calculation value

-

This function displays torque calculation value [%] of operating motor which is calculated from the inverter

output voltage, current and the motor primary resistance.
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This function displays torque limiting level for braking [%] which is set on function 34.




BASIC PARAMETER DATA SETTING

B V/F Pattern setting
These functions allow V/F pattern adjustment in order to Function m
tailor the maximum frequency, base frequency, and rated Code No.

output voltage according to the rating of the motor and the
application. Select a function code using the SHIFT and
UP/DOWN keys. Shift the pointer to DATA SETTING MODE.
Data has been set previously at the factory.

Change it with the UP/DOWN keys only when necessary and
press the SET keys to store it.

Note: Data value blinks when changed using the UP/DOWN keys. Press
the SET key to stop blinking. New value is now set.

CONSTANT OQUTPUT(POWER)

FMAX 1

50.0-400.0Hz

FUNCTION DATA

On

e o

~
™ -
[
==

(|1
[

Vioo :

FUNCTION DATA T
Fease

)

i L/ | 50-400Hz Output

Voltage '
i

-
W]
~
o

™ -~

FUNCTION DATA
V100

320-460V

(160-230V) Foase Frax
Output frequency —=

[} 7

!

ot
-
-

-
D

23

‘
N
~
Z
-
2
™~

M Bias setting Et;r(\jcet%n
This function provides speed control using a process control °.

signal (0 to 10VDC, 4 to 20 mA) or a frequency setting POT.
The adjustable range is from 0 to 100% (Fuax). When set at
100% an output frequency of 100% results even if the input

. . . F
signal is zero. However, when starting it begins with 0.5Hz -
irrespective of the setting.
Fine adjustment is possible if the bias is set at a high value.
’ Faias '
FUNCTION DATA - :
Fans Output o ;
i R 0-400 frequency e X
Note: The starting frequency is adjustable between 0Hz and O‘ - Frequency setting signal 10;30/
5Hz by setting the function code 37 (page 46). (OV (Frequency setting POT) "y
4mA 20mA

T BIAS setting; Minimum BIAS setting: Maximum

-

. L @)
c —
50 23 Frequency
g q:q @ S8 Setting
O = Frequency o= POT
— - Setting — -
Setting input signal — POT Setting input signal —
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il High or llow limiter

These functions limit the output frequency to prevent the Function
overspeed and underspeed operation of the motor. Code No.
For instance, the low limiter is used for control of the cooling

water pump. This function is suitable for control in which the

cooling water level is kept at the lowest allowable level even
when the process signal is zero volt.

FUNCTION DATA

Fr
[ (| a3 |
i\ {1 c |0 0| 0-400Hz
FUNCTION DATA
Fu E--i
5 Ll 0| 0-400Hz t
3 A
C C
Q Q LL
FMmax po - - o e e e e 03— g
T . ' a a HL
> ]
.2 : 3| L 3
23 -
- O '
I3 O :
O = Fu ' - —— -
' Frequency setting input signal — Frequency setting input signal —

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

Il Acceleration and deceleration time

These functions set the acceleration and deceleration times. Function

The acceleration time is the time it takes for the output Code No. mm
frequency to incease from zero to Fuax, and the deceleration

time is the time it takes for the output frequency to decrease

from Fuax to zero. The time setting range is from 0.2 to
3600sec.

FUNCTION DATA

0 Frequency setting signal — 100%

ACCAH § -
{15 |0 0] o023600sec. Sos
o =
R
FUNCTION  DATA ' :
DEC1 5 ¢ L ON :
=7 | ©
1T 2l a0 0.2-3600sec B C [ OFF
55 :
(8] ' .
Note: When the setting values exceed 100 sec, the minimum setting ! ;
units becomes 1 sec. Fuax |- 1 ----- .
HIGH LIMITER < Fuax - : . '
_ ) ! : !
55 | 0% gz | i/ :
ca i 1[ 2 O . . '
o ] ! Setting value ! o= ' | !
3=
- Q
w
@ ' Acc time Tim Dec time
; Fuaax ' ime —
> ! —_‘————---——-\
o | / r
=5 : /| HIGH LIMITER N Fom koo
a >
38 f |
= >
' Q
) 56 Adjustable
! 23 Adjustable
Acc time (Actual) Dec time lActual) 38
Time
I~—— 0.2sec ———{ 0.2sec
Acc time Dec time
setting settin
9 3600sec Time 3600sec
(Max.) (Max.)
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B Gain for frequency setting signal
This gain adjustment function is used for compensation Function
when the input signal voltage is below 10V The adjustable Code No.

range of the gain is from 0 to 200%. For example, if the

frequency setting gain is set at 200%, the range from 0 to Gain=200% 100%

Fwx can be controlled by compensation even when the Futix |ecemmmmmem e ol
input signal level is 5V DC. T
&
FUNCTION DATA 2
GAIN z

(| B f1 0|50 0-2000% < 50%
g
pm}
O
0 ’ :

0% 50% 100%
Frequency setting signal —=

H Torque boost :
This function boosts torque during low-speed operation. Function
A torque boost pattern can be selected from 21 types Code No.

according to the load and/or motor requirements. Vi
Patterns @ and (D are suitable for variable torque loads 1 E
such as a fan or a pump. When the pattern is @ or higher, ® ‘
the voltage is increased and the torque is boosted in the ? !
range up to Faase/3. ° '
= :
9 '
FUNCTION DATA a !
Torque boost '
] ~ ] .
il Bl = 0-20 :
B L - @@ ;
Faase Fease Fumax
3 Output frequency —
l Automatic energy-saving operation
This function is for energy-saving operation. Energy is saved Function
by reducing the voltage according to the load current. Code No.
FUNCTION DATA )
Active: o
iR - Inactive: - Vioo
[ :
o ,
8 '
3 )
Z i
5 1
= .
=] [
© :
0 Fease 400Hz

Output Frequency —=
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I Electronic thermal overload relay
The inverter has a built-in electronic thermal overload relay.

No external overload relay is necessary when a single motor
(4-pole) is connected to a single inverter and the function is

set according to the motor characteristics. Generally, the

cooling effect of a motor is not sufficient during low-speed

operation. The electronic thermal overload relay provides

corrected characteristics.
For several motors connected to a single inverter, external
thermal overload relays are needed for each motor feeder
for individual protection.
For multiple motor applications,data code should be set to

I (zero).

FUNCTION DATA
[} ||
! ".-l ! [ '_-l.

0 (Inactive)
50-105%

Fig.1 Minimum operating current characteristics

105%

80%
70%

l10o

50% |
40%
33%

Minimum operating current (%)—

‘
t
]
'
'
'
'
1
i

- 105%

The operating current
b in steps of 1%

Fease

Fease

« Setting the electronic thermal overload relay
The setting current is obtained by using the following

formula.

Motor rated current

hoo(%) =

Inverter rated current

Example: Motor full load current: 56A
Inverter rated current: 91A
(FRN045G7-4)

loo( %) =

Data code should be set 61.

 Line operation 4= Inverter operation

4L

oo

x 100%

56 o o
o7 x 100(%) = 61(%)

Contactor

7

« Group operation

LLL

INV. —o\o——'—%@
THR

777

INV.

3-element heater

Output frequecy

— 40 —

Function
Code No.

Fig. 2 Inverter current characteristics

140
 20H
120 i
T //-60Hz
é 100 vass
[
£ w0 !
<
T
o 60
[oR
* N\
20 \\\\
\ —
0 (
350 700 120 720 160 180 200
Inverter current(%) —-
Fig.3 Inverter overload«
15
<
3
o 10
£
(o)}
=
©
S \
@) /__5000(;7
5 v
/-5ooop7
L
e s 1s0
Inverter current (%) —*
Note.

These electronic thermal overload relays meet the requirements

of 4-pole standard motors.

Therefore, under the following conditions, use a conventional

overload relay in place of the electronic type.

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 frequent starting can be expected.



(4) AUXILIARY PARAMETER SETTING FUNCTION

B DC braking

These functions are used for DC braking to stop the motor. If
the braking time exceeds 10sec., the motor enters the
coast-to-stop state.

DC braking start frequency Focse : 0.0 to 60Hz
DC braking voltage frequency Vece : 0 to 10%
DC braking time Toce  : 0 to 10sec

Braking duty : 5% ED or less

Function
Code No.

DC voltage
FUNCTION DATA IR
FDCB TDCB
| 1|
Cof e AT 0.0 to 60Hz FUNCTION
TDCB
FUNCTION DATA ,—" ,:’ 0 to 10.0sec
Vocs -1~
cl (||| 0to100%
H Multistep frequency setting
Seven different frequencies can be set by turning on and off
the external contact signals (at X1-CM, X2-CM, X3-CM
terminal groups). The frequency setting range for each step
is from 0.5 to 400Hz. The ramp time for each step is
determined by the acceleration and deceleration time
settings. I
>
o
j
[0
=]
o
<
5
o
2
o
Terminals MSS1|MSS2| MSS3 | MSS4 [ MSS5
X1-CM Ol @
X2-CM O O
X3-CM o o
@® : ON
O OFF
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B Multi-frequency setting

FUNCTION DATA FUNCTION DATA

MSS1 MSS5
23 5001 0.0, 05 to 400.0Hz 2l Y1010 00,05 to 400.0Hz
FUNCTION DATA FUNCTION DATA

MSS2 MSS6
ARY (R0 00,05 to 400.0Hz c| & S|1000| 00 05to400.0Hz
FUNCTION DATA FUNCTION DATA

MSS3 MSS7
215 SO0 00,05 to 400.0Hz cly ElDOI 01 00 05 to 400.0Hz
FUNCTION DATA

MSS4
clha FI01 01 00 05to0400.0Hz

Hl Acceleration/deceleration time setting

The time of acceleration from 0 to Fuax and the time of Function

deceleration from Fuax to 0 can be set from 0.2 to 3600sec. Code No.

Four different acceleration and deceleration times (including :
acceleration time 1 and deceleration time 1) can be set by Function

combinations of external control signals (at RT1-CM and Code No.

RT2-CM terminal groups).

FUNCTION DATA Run Stop
ACC2 command command

o 0.2-3600sec

FMAX————«——-

-
My
-
)
-
23
I‘w
o
-
<
-

! :
1
FUNCTION DATA 9 ! !
DEC2 53 ! i
- — — - a | |
c |k SR 0.2-3600sec 3 8 ! :
FUNCTION DATA NPV
ACC3 Acc , Dec
_ time ' time

.| 0] 0.2-3600sec 100% |- - - -

Frequency
setting signal

DEC3
| (| )
C |l o 0 e | 0.2-3600sec Time
FUNCTION  DATA
ACC4
clE {01010 0.2-3600sec
I - s ’ Treminals | ACC/DEC1 | ACC/DEC2 | ACC/DEC3 | ACC/DEC4
FUNCTION DATA RT1-CM O ® O o
DEC4 RT2-CM O 0 S PS
N I g (|l
gl O | e 0.2-3600sec

® ON O:OFF
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Multistep frequency control (example)

F3(

Fa

F1

ACC/DEC ACC 1 ACC2: ACC 3 DEC 2 DEC 1

Function Code

-t
A
=

.\

1
X
—
O
-
-

-
=
|
~
) (X
gy
"
-~
~
L]
PRy |
[}
I
~
(NN
~
D
-

X1-CM

X2-CM

X3-CM

RT1-CM

RT2-CM

l Accelereation and deceleration pattern

This function allows selection of non-linear acceleration and
deceleration. Pattern A is suitable for machine loads where
quick changes in accelertion and deceleration are

undesirable. Patteren B is more suitabe for fan and blower. FUNCTION DATA

Function
Code No.

« Further information: see next page =1 " 't "
. . . . ) 3| o Ll—| - |u 0,12
Note: 1) Linear pattern will override pattern B if Fuax is greater than - -
60Hz.
2) This function cannot be used in the event the multistep Frequency  Non-Linear A
frequency selection is made setting, 100%
signal 0%
Pattern Setting -
- oy , Time >
Linear ACC/DEC. C--0 c 2
g Fuax [0}
Non-Linear A C-1 g g
Non-Linear B C-2 5 =]
g 1
]
o 1 1 | ©

Setting of Setting of
deceleration acceleration
time 1 time 1

43 —

Setting of Setting of
acceleration deceleration
time 1 time 1



The gradient of non-linear acceleration and deceleration is
obtained with following methods.

>
* Tacc : Preset acceleration time - §
* Toec © Preset deceleration time é =
* The actual time from the start of acceleration / 68 Fusx
deceleration to the time when the reference frequency is I Ittt ; ,
reached is 1.2 times the preset acceleration/deceleration O‘1FM“J_ ____________ - b
time. Lo ’ b
« If the change width of the frequency setting is less than ! ' ' X .
20% of the maximum frequency (Fwax), the Co P :
acceleration/deceleration pattern may be linear. . b G
J P o o ' .
0.1FWI : Lo Lo R (AL
101Tace 0.1Tacc 10.1Taco O.1Toee! 0.1Tore 0. 1Teec | 0.1Tore
: . : i
-—— - — -
Tacc Tosc
Time —=
60Hz
* Non-linear pattern B consists of four line segments each ' !
for acceleration and deceleration. ! ! Fuax=60Hz
1 1
29 B r n
Ti = Tace X —— Ts = Toec X —————
TN 09 1 o T T 335+ B
f ,
33 33 i :
= X — Te = Toee X ——— '
T2 TACC 109 + P 6 DEC 335 + B LZ; : :
g i
47 47 N
Ts = Tace X ——— T7 = Toee X ——— =]
109 + « 33 + B 551 50Hz
© ' 42H
« 255 o fehz
= X e Te = Toee X —— i
To=Tree X 4567 = T T 335 + B ; | 30H2 Fuax=50Hz
A oo e
Where b ; 18Hz o
_l_ TroTTtTT : Tttt TTrTToTm El ‘I
Fumax — 42 Fuax — 42 L ' [ |
@ = 255 X ——"— =29 X —— b |
5 18 B 18 Vo i e
S : e :
T o0 T Torva  Too
— 1 ~—
Tor o Tet v Time ——
- ———
Ts T7
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B Motor noise reduction

Noise is reduced by changing the modulation degree of the Function
sawtootn carrier frequency modulation control system. Code No.
FUNCTION DATA
Il Cl-|-]1] 1234
W Overload early warning signal -
Early warning signals are given if the inverter output current Function
exceeds the overload alarm level for a certain period of time. Code No.
This is an open-collector output. If the optional relay unit is
used, this signal can be used as a contact output. Electronic thermal overload
If O is set, this function is inactive. T relay characteristic
FUNCTION DATA ,qg) Overload early warning
- - = signal characteristic
3| P15 ] 05010 105% 2
:T‘;
Q
)
0 Output current
B Torque Limiter(driving and braking) -
Torque limiting operation is based on calculations derived Function
from the output voltage and current detection. This function Code No.
enables automatic acceleration and deceleration, excellent
recovery characteristics during impact load at constant FUNCTION DATA
speed running, and smooth inverter recovery after an 5| 3 (1 C | o
instantaneous power failure. - LM N .29 to 180% (120)
Driving
Automatic acceleration and deceleration control FUNCTION  DATA
Even if acceleration and deceleration times shorter than I (||
: S ; . h L 0, 20 to 180% (1
those required by the load inertia, G7/P7 inverters will i o el Brakino 80% (150)
automatically extend proper acceleration and deceleration g
times, while maintaining the torque limiting level. ( ):P7 series
Torque limit level
Torque limiting level setting range Torque
Driving: — and 20 to 180%(150% for P7 series)
Braking: 0 and 20 to 180%(150% for P7 series) (Driving)
Note: If "= is set during driving mode, this function is not
active. S=——1
Slip
Automatic deceleration control S=1 /
Even if a braking resistor is not used, the function provides
faster deceleration and stopping than the normal set time S=0 (Braking)

without overvoltage trip.

Note: The data setting for function code 34 is 100%, assuming that
a braking resistor is connected. If no braking resistor is
connected, setting should be changed to 0 or 20%. If left at
100%, an overvoltage trip will occur during deceleration.
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B Frequency level detection (FDT)
This signal is active (on) when the output frequency exceeds Function
the detection level. This is an open-collector output. If the Code No.

optional relay unit is used, this signal can de used as a

contact output. Output signal
Refer to terminal specification (Page 57). (FDT-CME)
FUNCTION DATA FDT 1 Detection level
C 1 3 0 to 400Hz
15 J1 01 1to400Hz =5 \ / \ adjustable
o]
23
o=

o

Time —=

M Frequency equivalence detection range (FAR)
This signal is active (on) when the output frequency reaches Function
the reference frequency. Code No.

This is an open-collector output. If the optional relay unit is

used, this signal can be used as a contact output.
Refer to terminal specification (Page 57). L@
2o
 »
FUNCTION DATA S o
FAR @S .
- — w o !
EA .| 5] 05t050Hz : !
I
0 : -
Output signal | T -
(FAR-CME) |
RF ' :
' A Hfe — RF: Reference
Al frequenc
) g A quency
56 RF
C3) 2 Detection range A:0 to 5Hz adjustable
0 Time —

H Starting frequency holding time
The starting frequency Fsta suitable for the starting torque Function
characteristics of the load and the start frequency’s holding Code No.

time Twowo can be set. The existence of starting frequency
holding time permits a rotating start of a motor freewheeling
in the reverse direction.

(These settings are invalid during deceleration or forward
+— reverse operation)

Thow
FUNCTION DATA
Fsa z 0.0 to 10sec
I7 D15| 05t050Hz o,
8o
c&
FUNCTION DATA
Thow 0510 5Hz Fon
48 D150 0.0to10.0SEC 0
i B Time ——
Example Normal direction electric energy

/ Reverse direction

\ ( / ventilation
o405 =
4 ——“Wind

Freewheeling in reverse direction
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B Jump frequency jump1 jump2 jump3

H Jump frequency range

These functions are used to avoid continuous operation at
mechanical resonance points.

Three jump frequencies can be set. Jump frequencies are
not active during acceleration and deceleration or if the
multistep frequency settings are used.

The jump frequency range is adjustable between 0.0 to
5.0Hz.

FUNCTION DATA

JUMP1
415 S0 00,05 to 400.0Hz
FUNCTION DATA

JUMP2
4R Tl 00,05 to 400.0Hz
FUNCTION DATA

JUMP3
Jlh 7101 0.0, 05 to 400.0Hz
FUNCTION DATA
4L 210 0.0to5.0Hz

Function
Code No.

Frax

] Jump3 Jump frequency range

! ‘

Q

[

S ‘

% Jump2 | Jump frequency range

2

g Jump1m 3 Jump frequency range
Adjustable range
0.0 to 5.0Hz

0

frequency setting — 100%

Il Number of motor poles

I Machine speed conversion coefficient

These parameter functions are set to monitor the
synchronous speed of the motor and the machine speed.

FUNCTION DATA
Poles
J|ad Yl 2468 10 12
FUNCTION DATA .
Machine speed
.jl E i. :':a' conversion coeffcient

0.1 to 10.0

Function
Code No.

Machine speed=(Motor synchronous speed of motor) x
(Machine speed conversion coefficient)

M Frequency monitors

The external output frequency meter can be calibrated.
Pulse output or analog output can be selected with the
internal switch (SW2) of the inverter.

Function
Code No.

« Pulse output

FUNCTION DATA .
Digital frequency Pulse width
Y4 101 monitor coefficient 1/2nf(s)
6 to 100
Pglltzee 1 Number of output pulse =nXf
FONCTION alla P L n : Setting coefficient 6 to 100
- —  Analog frequency 13V and f : Output frequency
S0 IO AL 0] meter calibration over
70.0 to 105.0%

Output voltage

Period 1/nf(s)

« Analog output

Adjustable range

1oV
70 to 105% (7v to 10.5V)

0 100%

Output frequency =
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l FWD/REV Command hold (3-wire control)
This function enables control by a momentary (50ms Function
minimum) RUN/STOP command (FWD and REV command). Code No.

The self-hold circuit can be omitted to simplify the circuit.

When the function is selected, multistep frequency settings Treminals [ ON OFF ON OFF
from 1 to 3 can be used, but those from 4 to 7 cannot. (X3-CM) =
Holding
FUNCTION DATA ) FWD command| p------+
Active: o Signal
(WA - Inactive: - reiected Holding
1| ¢ . REV command ﬂl RS
FWD
Output CM X3 FWD REV
frequency / Inverter
REV \

H Up-down control
The frequency setting can be increased and decreased Function
using the X1-CM and X2-CM terminal groups. This function Code No.

is similar in operation to that of a motor driven potentiometer.
The setting is retained even if the power supply is turned off.
When operation is restarted, the frequency automatically FWD (REV)-CM| —
increases to the set value. X1-CM (UP) ?.'l“

RUN COMMAND SIGNAL

X2-CM (DOWN)| 11 ; P
FUNCTION DATA . — I ;
Active: o @ = to ENCY:: !
. Q0 o ' . !
2 - | Inactive: - 5% Co !
3Z : s
o) ' .
= 0 ;
> ,
Q '
55 :
£3
[OF= !
0 Time —
Note: 1) When this control function is selected, multistep, frequency
setting 4 can de used. but the other 6 settings cannot.

2) Multistep frequency setting, FWD/REV command hold, and
up-down control cannot be used simultaneously because
the same terminals are used for these functions.

3) If up-down control is selected, operarion by the external
voltage or current signal for frequency setting cannot be
used.

4) If the Up and Down commands are input together, the
Down command has priority.

Function Code
Teminal X1 Teminal X2 Teminal X3
23t0 25 26 271029 41 42
O O O - - Multistep frequency setting
- O - - O UP-DOWN control Multistep frequency setting 4
O - - O - Multistep frequency setting 0 to 3 | FWD/REV command hold
- - - O O UP-DOWN control FWD/REV command hold

O Active —: Inactive
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Il Restart after instantaneous power failure

This function specifies whether the inverter is to be restarted

automatically when power is restored after an instantaneous

power failure. If automatic restart is selected, the inverter is

restarted after power recovery under the following

conditions: ]

1) The power failure duration is within the allowable time.
(3-wire control)

2) The RUN command is input.

FUNCTION DATA

Active: o
Inactive: -

(X}
!

[N
)

-
12

Fuhction |
Code No.

Hl Undervoltage alarm

If the DC intermediate circuit voltage drops to the under-
voltage level, the inverter output is turned off. This function
specifies whether an alarm signal is to be transmitted when
this voltage drop occurs.

Selecting this function locks the inverter in a fault monitoring
mode when an undervoltage occurs. The restart function(43)
has priority over this function.

FUNCTION DATA

Active: o
Inactive: -

Lo -
1 o

Function
Code No.

Setting Inverter Self-hold | Alarm display | Alarm signal
fu Stopped on on on
- Stopped off on off

Hl Output signal code selection (Open-collector)

The RUN, FAR, FDT, OL,and LV terminals are used to output
faults and operation monitoring signals. The output mode
can be selected with this function. Three modes, 0, 1, and 2,
can be selected. If mode 1 or 2 is selected, signals are
output in a bit pattern.

Function
Code No.

FUNCTION DATA
H15 0] o2
Table(a) Output signal selection
) Setting
Terminals

d i c

RUN Inverter running

FAR Frequency equivalence detection Individual fault output
- Combinations of operation monitor and in-

FDT Frequency level detection dividual fault signals

oL Overload early warning Overload early warning

LV Undervoltage alarm Undervoltage alarm
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Individual fault output when ”!" is set at Table (a).

Individual fault ar ou Ly H ave ORi oHe No fault
Overcurrent | Overvoltage | Undervoltage Inverter Motor Inverter Extemal
Terminal symbol overload overload overheat alarm
RUN O O O  J { J { ] O
FAR O L J ] O O o o O
FDT o O o O o O o O

Note: @: ON; O: OFF

Operation monitor output when”Z” is set at Table (a) (while inverter is running)

Operation monitor Terminal symbol
Operating Frequency Frequency level | Overload early Lv oL FDT FAR RUN
equivalence | detection (FDT) | waming
detection (FAR)

O O 0 1 O O O O O
| O OJ | O o O o O
| 1 | L] o o O o @]
| | l td O O  J o O
| ] | O { O o o O
| 1 (I n O o ® o O
] O ] u [ J ® L J O
| | O n O O O O ®
] | | | L J O O O ®

Note: M : monitor signal available; [J: no monitor signal; @ : ON; O: OFF

Individual fault output when "2” is set at Table (a). (when inverter is tripped)

Individual fault Terminal eymbal

LV oL FDT FAR RUN
No falt O O O O O

Or ¢ Acceleration overcurrent o O O O O

nr2  Deceleration overcurrent O [ ) O O O

ar 3 Constant-speed overcurrent [ ) [ ] O O O

Ju Overvoltage O O o O O

+1  Undervoltage o O o O O

gLt Inverter overload O { o O O

JLZ2 Motor overload ® ® ® O o

OHt  Inverter overheat O O O o O

OHZ External alarm [ J O O @ O

Note: Il : ON; Il : OFF
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H Silip compensation control

This function compensates for variations in speed caused by
load fluctuations. The amount of slip frequency
compensation is from 0.0 to 2.5Hz for the reted slip.

Function
Code No.

:

H Reversing operation with signal polarity

This function enables the direction of motor rotation to be
changed according to the polarity (+,—) of the frequency
setting voltage.

To operate the inverter with an external frequency setting
potentiometer, turn on the switch between terminals FWD
and CM. Apply a positive voltage (+10V DC) to terminal V1
to turn the motor in the forward direction, or apply negative
voltage to the terminal to turn it in the reverse direction.

It the switch between terminals REV and CM is on, a positive
voltage applied to terminal V1 turns the motor in the reverse
direction and a negative voltage to the terminal turns it in the
forward direction.

This means that the motor rotation direction can be changed
only by changing the polarity of the setting voltage.

Note: When the muitistep frequency setting function is used, Function
code 47 is invalid.

Forward Reverse

ON OFF

Runsignal [ 1

(FWD)
+10v

Frequency
setting
voltage

,_____J —10V

Motor speed

'
'
+
'
t
1
|
[
l

FUNCTION DATA )
Slip frequency
H1& D150 o00to25Hz
!
Function
Code No.
FUNCTION DATA ]
Active: o
L -:' - Inactive: -

Switch between terminals FWD-CM:on
Output frequency +F + 10V Freqg. Set volts FWD —10V O
REV —~F Switch between ferminals REV-CM:on

FWD
Switch between
terminals FWD-CM:on
Output frequency
+F
= ot -
' '
FWD:
1 : +10v | Frea,
c—10v 0 , Set volts
REV! :
L Sy R EEE

Switch between
terminals REV-CM:on
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AUXILIARY PARAMETER SETTING (Appendix)

B Analog ammeter calibration (option)
When an analog I/O card (OPCII-AIO) is used, an analog Function
ammeter can be connected and output current measured. Code No

Function code 51 is used for ammeter calibration (10VDC).
Adjustment can be made from 50.0% to 200.0%.
OPCII-AIO is mounted inside the inverter.

FUNCTION DATA

Analog ammeter
Sl ] calibration 50-200%

! U i U

-
-
-
<

~

-
23
-

l Correction of motor primary resistance

Function code 52 data need not to be changed when FUJI's Function
standard motors are used. Code No

The use of low-frequency operation of motors made by other
manufactures requires that the function code 52 data be
modified. The acceptable error range for torque calculation
will be shortened and trip-free control enabled. Calculate the

setting value as it follows: Primary resistance for FUJ!'s standard motor

Primary coil resistance of motor used

. . o}
Setting value = Primary coil resistance of FUJI's X 100(%) Motor 200V series 400V series
standard 3-phase motor. capacity . .
(See the table) (kW) Type R1(Q) Type R1(Q)
30 30P7/30G7 0.0285 30P7 /30G7 0.1141
Adjustment range: 50 to 200% 37 37P7/37G7 0.0245 37P7/37G7 0.0979
45 45P7/45G7 0.0187 45P7 /45G7 0.0748
55 55P7/55G7 0.0145 55P7 /55G7 0.0579
75 75P7/ 75G7 0.0098 75P7 /75G7 0.0391
FUNCTION DATA Correction of motor 90 90P7/90G7 0.0078 90P7 /90G7 0.0311
-l = B INGAN: . . 110 | 110P7 0.0060 | 110P7/110G7 |  0.0241
D ¢ || .|| primary resistance 132 132P7/132G7 |  0.0191
160 160P7/160G7 |  0.0150
The table on the right shows primary resistances 200 200P7 /200G7 0.0113
for FUJI's standard motors. FRENIC5000G7/P7 is 220 220P7/220G7 0.0100
designed based on these data. 280 280P7 0.0074

* Abbreviation

Hl Manufacturer use function

Function code: 99 Function
Function code 99 is used for manufactures of machines in Code No.

which FUJI's inverters are used. This code is not used for
ordinary users.
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FAILURE MESSAGE

B Fault display

The fault display function performs three functions.

1) Displays present faults

2) Displays the operation status when the fault occurs.

3) Displays a record of immediately previous 3 faults.

If a fault occurs, the fault monitoring mode is set

automatically.

FI Faults display *

F! Output frequency *

F 2 Reference frequency *
F 3 Output current *

F4 Operation mode *

Function T0
Code No.

F5 Fault memory 1

FE& Fault memory 2

F 7 Fault memory 3

* mark: when the first fault
occured

Function

Data

Message

Overcurrent during acceleration

Lot I e

Overcurrent during deceleration

[ada]

Overcurrent during constant speed running

Dl W

S| Wy | my

Overvoltage

r~

Q2

Undervoltage

X<

Inverter overheating

¥l

External fault

-

Inverter overload

€3 | Ca| T3 Ca

-

Motor overload

aal
-

CPU error

Memory errpr

Output frequency

Reference frequency

"
fy
Cajlom|on

€3ty

Output current

"

Forward rotation

-

Reverse rotation

Fy i.toY.

P Pm | B3| Q3| B2 Qo | Q|22 |y

Current limit

oI

-

Voltage limit

Undervoltage limit

Fs

1st order fault (1st prior event)

5

1st order fault (2nd prior event)

3

1st order fault (3rd prior event)

Notes: 1) Function code FO is not displayed at cpu error or memory efror.

2) Data of F1 to F3 shown here is examples.
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[l Protection functions

Display Function Description
The accceleration time is automatically extended to avoid an overcurrent trip due to quick
- Stall prevention acceleration.
P The deceleration time is also automatically extended to avoid an overcurrent or an
overvoltage trip due to quick deceleration.
L Current limiting Inverter output current is automatically limited if it reaches the limit level.
. When the power failure occurs, the motor is driven fifteen milliseconds at full load.
- Instantaneous power failure L . )
(Running time will be longer on light load).
* When the DC intermediate circuit voltage drops to the undervoltage level, the inverter
L Undervoltage protection immediately shuts down and holds the trip status.
- gep « If power failure continues and the control voltage in the inverter is lost, and the inverter
will de reset automatically.
If the inverter output current reaches the overcurrent protection level, the inverter
immediately shuts down. and holds the trip status. i
The overcurrent trip indication is divided into 3 types.
o OC1 . Overcurrent detection during acceleration
— Overcurrent protection OC2 : Overcurrent detection during deceleration
Hee (Short-circuit and Ground fault) OC3 : Overcurrent detection during running at constant-speed
ara The inverter can de protected from ground fault by adding an optional ground fault
detection unit.
Since the ground fault detection unit protects the inverter, an earth leakage circuit breaker
(ELCB) must be used to prevent injury or accident.
iy Overvoltage protection If the DC intermediate circuit voltage reaches the overvoltage protection level, the inverter
et gep immediately shuts down.
. The inverter can be protected from 5kV standard impact wave voltage which will invade
- Input surge protection RS
from the main circuit power.
P . If the load exceeds the overload capacity (inverse-time characterisic) of the inverter, the
T Inverter overload protection . A ;
inverter immediately shuts down.
. I If the heat sink of the inverter overheats or the temperature inside the inverter exceeds
OHl Inverter overheating protection s : ) :
the limit, the inverter immediately shuts down.
When only one motor is driven, the motor can be protected from an overload without an
Motor overload protection external thermal overload relay.
oL (Electronic thermal overload Since the electronic thermal overload relay is designed with consideration also given to
relay) the low cooling effect in the low-speed range, this protection works over a wide range.
When driving several motors, attach a thermal overload relay to each motor for protection.
oHE External fault protection If the thermostat of the braking unit or braking resistor (options) or the external thermal

overload relay for motor protection is active, the inverter immediately shuts down.

CPU error protection

If a CPU error occurs inside the inverter, the inverter shuts down.

Memory error protection

If a memory error occurs inside the inverter, the inverter shuts down.
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11-4 Terminals

(1) Composition of main circuit and terminals

[ !

i DB resistor (Option)

P 0B
[PT Toe] )
DCreactor ; J DB unit (Option)
Ground fault ~ N\ P '4" -
detecting unit SA:Surge absorber  § ’ N
, ! _— ) B
MCCB  (Option) | Pl PR
Three ST L . af CT U
o D Y v 7
17 4& R c F W { Motor
L. = -
M [g_i] S e IS Charging NI ! 1
RO Converter m\d'?ator Current  Flux I )
10 J Zacd detecting detecting
513 jovi-1ov) Fiox | [Pwm
p ) N 112 Control| [ DC con- | modu VR
Frequency otentiometer 11 power ||voltage |liroller| |ration -
control Vi ov source gﬁtce‘fi{ing T Current
i 0 to £10V DC f detecting \ »
signal 4 1o 20mA DG ——33 Ic1 1 —l l circuit Relay unit (Option)
— i
RUN Inverter running
. FAR [ - Frequency equivalence
i FDT v detection
Ezrvvé?:; 1 oL Frequency level detectio
Coast-to-stop LV - Overioad early warning
Multistep H HME }- Undervol |
Speed [ - _ ndervoltage alarm
1 ©
selection 5 CPU »5 —— Run command or inverter running
w [}
Acc. & Dec. time [ 5 :: :: 5
3 arm (Any fault)
Analog
External fault °~+1°VFM11+)
Externaireset .-- Frequency meter
M2()
GF1 Pu}se n-f
Ground fault @ { GF2 (Pin change)
Current signal , ,;;"”“’"D ,_“,-, o T
, onal . auT 888888 E@)
input selection === Keypad panel 1»1
Interlock for load L =

side switch

Switching from
Line to inverter

(2) Terminal Function

[ Wires should be twisted and shielded

@ Main circut
Symbol Terminal Description
R S T Main circuit (Input) Connect a three-phase power supply.

U, vV, W Inverter output Connect a three-phase motor

P, N Braking unit connection Connect the braking unit (option). The braking resistor must be connected via the breaking unit.
P, P1 DC reactor connection Connect a DC reactor for power-factor correcting (option). (See page 30)

G(G) Ground terminal Ground terminal for the inverter chassis (housing)

(Be sure to ground the chassis to prevent electrical shock and to reduce radio interference noise.)
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@ Control circuit

Type Symbol Terminal Description

Control RO, TO Auxiliary control power supply | Connect a single-phase AC power supply to back up the control circuit power supply

power

supply

Frequency| 11 Frequency control common Frequency setting signal terminal (common reference voltage for terminals 12, 13, V1,

setting and C1)

and itori 13 Frequency control power Use this terminal for the frequency setting POT: +10V DC, 1kQ. —10V DC can also

monitoring supply be output by changing the internal pin connection. (The output is set to +10V DC at
the factory.)

12 Freguency control input 0Vto +10V DC, input resistance: 22kQ | The frequency based on the sum of

terminal Maximum output frequency at +10V DC | getting signals 12 and V1 is output.

V1 Voltage process signal 0V to +10V DC, input resistance: 22kQ | When the input voltage is OV to +5V DC,
Minimum output frequency at +10v DC | select and set Function code 18.

C1 Current process signal 4mA to 20mA DC, input resistance: 250Q
Minimum output frequency at 4mA and maximum output frequency at 20mA
Ct:+,11: —

FM1, FM2 | Frequency meter connection | 0 V to 10 V DC (maximum frequency at 10V)

Two voltmeters each having an internal resistance of 10k Q, can be connected. Pulse
signals can be output by changing the internal setting pins (SW2).
FM1: +, FM2: —
Contact CM Contact input common Common terminal for contact input signals
input AUT Current input selection Specify an input signal when both voltage and current signals are available for
frequency setting.
AUT-CM ON: current input, OFF: voltage and frequency setting POT inputs
FWD Forward operation or stop FWD-CM ON: forward, OFF: stop
command The motor stops when both FWD and REV
REV Reverse operation or stop REV-CM ON: reverse, OFF: stop are on or off together.
command

X1, X2, Multistep frequency selection | Up to 8 frequencies can be set by turning on and off the external contact signals.

X3

X1, X2 Up-down control Function of terminals X1 and X2 changes by making Function code 42 active.
X1-CM ON: UP (frequency increase), X2-CM ON: DOWN (frequency decrease)

X3 FWD/REV command hold Function of terminal X3 changes by making Function code 41 active.

X3-CM ON: Self-holds FWD or REV momentary signals input (pulse width: 50 ms or
more)

RT1, RT2 | Acc./dec. time selection 2, 3, | The 4 acceleration or deceleration times can be selected by turning on and off the

or4 external contact signals.

BX Coast-to-stop command BX-CM ON: Instantaneous stop of inverter output with no alarm signals.

Since the self-hold function does not work, turning off BX will restore the inverter if
FWD or REV are still on.

PU Switching operation from line | The inverter is ready when the terminals PU and CM are shorted. Turning off the

to inverter switch after the specified time changes over from line to inverter operation.

iL Interlock for load side switch | If a switch is installed between the inverter and the motor, the auxiliary contact (NC
contact) is connected.

THR External fault input If the connection between terminals THR and CM is opened, the inverter output is
turned off and a motor coast-to-stop results. (OH2 trip) This input signal is self-held
internally.

RST Alarm reset If the terminals RST and CM are shorted while the inverter is tripped, the protection

function is cancelled.




Control circuit (Cont'd)

Type Symbol Terminal Description
Open- CME Open-collector output This is the common terminal for open-collector outputs. Open-collector output
collector common 50mA max.
output RUN Inverter running An on signal is output between RUN and CME at and above 'ZFEV m?x. inal
the starting frequency. This signal is turned off when the | ese terrr:mads _(zjan |
inverter is not operating, the motor coasts-to-stop or during aiso output In i ua
DC braking. faults. For details,
refer to page 49 and
FAR Frequency equivalence When the output frequency is in the range of the reference 50.
detection frequency +afHz, an on signal is output between FAR and
CME. (af: 0.5 to 5Hz variable)
FDT Frequency level detection An on signal is output between FDT and CME when the
output frequency is higher than the preset detection level.
The signal is turned off when the output frequency is below
the detection level.
oL Overload early warning An on signal is output between OL and CME when the output
current is larger than the preset overload alarm level. The
signal is turned off when it is smaller. (Adjustment range: 50%
to 105%)
LV Undervoltage An on signal is output between LV and CME when the
inverter output is turned off due to undervoltage. This signal is
not output for about 1.5sec. after power-up in order for power
supplies to stabilize.
Contact AX1, AX2 | Run command or inverter This signal is used to open or close the contactor on the Contact capacity:
output running power supply side. Aux. power supply (RO-TO) required. 250V AC, 0.3A
30A, 30B, | Alarm output (Any fault) An signal is output when the protection functions of the (cos ¢ =0.3)
30C inverter are active and when the inverter tripps.
(Contact: 1SPDT, 30A-30C: on the inverter trips)
Protection | GF1,GF2 | Ground fault detection input | This is the input terminal for the ground fault detection unit (option) to protect the

inverter.
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(3) Terminal arrangement and size of terminal screw
® Terminal arrangement figures

Fig. A Fig. B Fig. C
[ 185 ]l TB4 TB5 TB4 85 TB4
E+(G)RSTUVWNP Ef)RSTUVWN P E(i)RST UIVIW/ (N P
L A& | | | A A T
Fig. D Fig. E Fig. F
TB5 fee) [ 785 )
TB5 82
785 [ieE [ .
ELG)RSTUVW NP1 P E(E)RST U|V[WIIN|P1| P E(E)RST Ul v|w| |N|P1fP
Fig. G Fig. H

1B5 T84

TB5 T84

4
m
k2!

Fig. J Fig. K
TBE o 51 185 TE6) TB4
EG) R\ S| T| |ulv|w| |NjPi|P EOIRIs|T| |u|v|w @@@
[ ]
Fig. L Fig. M
E(G)
TB5 5 764 4§_ TB5 752

Ni P1 [P
*RST Ul viw MQM

Fig. N

E(G)
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@ Arrangement figure of control circuit terminals

185

AX1IAX2|CMEIFARIOL|FM1[FM2IV1 ct [ x1 [ x2 | x3a [em[rTi[RT2]auT

TB6

T84

ISOAISOBISOCIRUNI L Jrot] 11 [ 12 [ 13 [rwolrev] ex [ emmrr]RsT] PU ]

|GF1]

IGF2|

[ro]

[ro]

(® Table of terminal arrangements and terminal screw sizes

Voltage Applicable Inverter type Figure | Screw size
mr output Main circuit terminals Control circuit terminals
L1,L2, 3| U, V,W | (+),P1,(-) | GND(PE) | TB4 TB5 TB6
200V Series | 3.7 FRN003G7-2 A M4 M4 M4 M4 M4 M3 M3
55 FRNO05G7-2 B M5 M5 M5 M5
75 FRNOO7G7-2
11 FRNO11G7-2
15 FRNO15G7-2 C Mé Mé M6 M6
18.5 FRNO18G7-2 M8 M8 M8
22 FRN022G7-2 E
30 FRNO30G7/P7-2
37 FRNO37G7/P7-2 F M8
45 FRNO45G7/P7-2 G M10 M10 M10
55 FRNO55G7/P7-2
75 FRNQ75G7/P7-2 K $11
90 FRN090G7/P7-2 M $13 $13 $13 M10
110 FRN110P7-2
400V Series | 3.7 FRN003G7-4 A M4 M4 M4 M4
55 FRN0O5G7-4
7.5 FRNOO7G7-4
1" FRNO11G7-4 B M5 M5 M5 M5
15 FRNO15G7-4
18.5 FRNO18G7-4 Cc M6 Mé M6 Mé
22 FRN022G7-4
30 FRNO30G7/P7-4
37 FRNO37P7-4 M8 M8 M8
FRN037G7-4 M8
45 FRN045G7/P7-4
55 FRN055G7/P7-4
75 FRNQ75P7-4 H
FRNO75G7-4 J M10 M10 M10
90 FRNO90G7/P7-4
110 FRN110G7/P7-4
132 FRN132G7/P7-4 L $11
160 FRN160G7/P7-4 M $13 $13 $13 M10
200 FRN200P7-4
FRN200G7-4 N
220 FRN220G7/P7-4
280 FRN280P7-4
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12. Options

(1) Reactors

@ Line side AC reactors

Fig. A Fig. B Fig. C
Terminals Terminal hole E Terminal hole | E
s A = [ | | 1IN T
l g
T T
I
‘ — =
“LCL B | C L — B | I A c I
== L N
4-G 4-G 4-G
Mounting hole Mounting hole Mounting hole
Voltage | Applicable | Inverter type Reactor Figure | Dimensions [mm)] Power loss | Weight
motor type AlBlclole| & [H [temna |V [kal
output [kW] hole
diameter
200V 3.7 FRNO03G7-2 ACR-5.5 A 185 60| 80| 100 | — 7x10 | 157 M5 10.1 6
Series 55 | FRNOO5G7-2 18.8
7.5 FRNO07G7-2 ACR2-7.5 B 120 65| 80| 96| 98 6x10 93 6.4 17.2 4
11 FRNO11G7-2 ACR2-15 B 180 | 60| 75| 96| 102 7x11 {115 8.4 20.2 6
15 FRNO15G7-2 33.3
18.5 FRN018G7-2 ACR2-18.5 B 180| 60| 75| 96| 102 7x11 {115 8.4 31.4 6.5
22 FRN022G7-2 ACR2-22 B 180| 60| 75| 96| 102 711 1170 8.4 39.3 8
30 FRNO30G7/P7-2 | ACR2-37 B 190 | 60| 90| 120 | 170 7x11 1190 84 28.6 11
37 FRNO37G7/P7-2 40.8
45 FRN045G7/P7-2 | ACR2-55 C 190 | 60| 90 | 120 | 200 7x10 | 190 13 471 12
55 FRNO55G7/P7-2 66.1
75 FRNO75G7/P7-2 | ACR2-75 C 250 [ 100 | 90 | 120 | 200 9x14 | 250 13 551 25
90 FRN0O90G7/P7-2 | ACR2-90 C 2851190 | 120 | 158 | 190 | 12x20 | 210 13 61.5 26
110 FRN110P7-2 ACR2-110 C 280 | 150 | 110 | 138 | 200 | 10x20 | 270 13 83.4 30
400V 3.7 FRN003G7-4 ACR4-5.5 B 120 65| 70| 90| 98 6x10 93 6.4 7.6 3
Series 55 | FRNOO5G7-4 143
75 FRN007G7-4 ACR4-7.5 B 120 65| 80| 96| 98 6%10 93 6.4 12.8 4
1 FRNO11G7-4 ACR4-22 B 180 | 60| 75| 96| 102 7x10 | 170 6.4 109 8
15 FRNO15G7-4 18.5
18.5 FRN018G7-4 26.9
22 FRN022G7-4 35.8
30 FRNO30G7/P7-4 | ACR4-37 B 190 | 60| 90| 120|170 7x10 | 190 8.4 38.9 11
37 FRNO37G7/P7-4 55.7
45 FRN045G7/P7-4 | ACR4-55 C 190 | 60| 90 | 120 | 200 7x10 | 190 10.5 50.2 12
55 FRNO55G7/P7-4 70.7
75 FRNO75G7/P7-4 | ACR4-75 C 190, 60| 90| 126 | 197 7x10 | 190 11 65.3/89.1 12
90 FRN090G7/P7-4 | ACR4-110 C 250 1 100 { 105 | 136 | 202 | 9.5x18 | 245 13 42.2 24
110 FRN110G7/P7-4 60.3
132 FRN132G7/P7-4 | ACR4-132 C 250 | 100 | 115 | 146 | 210 | 9.5%x18 | 250 13 119 32
160 FRN160G7/P7-4 | ACR4-220 C 320 | 120 | 110 | 150 | 240 | 12x20 | 300 13 56.4 40
200 FRN200G7/P7-4 90.4
220 FRN220G7/P7-4 107
280 FRN280P7-4 ACR4-280 C 380 | 130 | 110 | 150 | 260 | 12x20 | 300 13 108 52
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@ Power factor correcting DC reactors )
Terminal hole E

Terminal hole E F Terminal hole

Terminal hole € _L_‘ : E F ! ﬁf‘
+ I 2 |
| TN | |
|
J

|
’ =
i

|
i
"i’{\ﬁ\t-e U_—Lil "_i—*\ 4-G L"_C—*‘J

4-G
A Mounting D Mounting D Mounting D A Mounting D
Fig. A hole Fig. B hole Flg. C  hole Fig. D  hole
Voltage |Applicable |Inverter type Reactor Figure [Dimensions [mm] Power loss |Weight
motor output type A[BJC[D]E]F] G [H [Temina [W (kg]
[kw] hole
diameter
200V 22 FRN022G7-2 DCR2-22 A 155| 75| 90(116|105| 70| 9x15 [210 10.5 45.5 14
Series 30 FRNO30G7/P7-2 | DCR2-30 A |146| 75100|126|130| 70| 9x15 [210 10.5 50.1 16
37 FRN037G7/P7-2 |DCR2-37 B 156 80(100|126|110| 70| 9x15 | 260 10 60.4 19
45 FRN045G7/P7-2 |DCR2-45 B 156 | 80(110[136|130| 75| 9x15 | 260 10 71.0 23
55 FRN055G7/P7-2 |DCR2-55 B 170 85(110(136|130| 75| 9x15 300 10 84.4 28
75 FRN075G7/P7-2 |DCR2-75 C 200| 80| 95|126(180| 75| 10x16 |240 12 91.0 19
90 FRNO90G7/P7-2 |DCR2-90 D 180|100 (100|131 {150| 75| 10x15 | 275 15 116 22
110 FRN110P7-2 DCR2-110 D 200 (100|120} 141|150| 80| 10x15 290 15 176 25
400V 30 FRNO30G7/P7-4 |DCR4-30 A [150| 75| 85111155 70| 9x15 [210 8.4 46.2 14
Series 37 FRNO37G7/P7-4 | DCR4-37 A |146| 75100|126|155] 70| 9x15 [210 8.4 37.7 17
45 FRN045G7/P7-4 |DCR4-45 A 146 | 751115|141|180| 75| 9x15 |210 10.5 42.8 21
55 FRN055G7/P7-4 |DCR4-55 A 146| 75(130|156|190| 85| 9x15 |210 10.5 48.4 25
75 FRNO75G7/P7-4 |DCR4-75 D 200| 70(120(151|160| 80| 10x16 | 250 10.5 68.0 25
90 FRNO90G7/P7-4 |DCR4-90 D 220 70(140|171/165| 85| 10x16 | 280 13 68.0 32
110 FRN110G7/P7-4 |DCR4-110 D 220 70150181170 | 95| 10x16 | 290 13 83.0 36
132 FRN132G7/P7-4 |DCR4-132 D 190| 80|146|177|180| 90 11 360 13 81.3 40
160 FRN160G7/P7-4 |DCR4-160 D 220| 90(140(171]200| 90| 12x20 |350 12 92.9 45
200 FRN200G7/P7-4 | DCR4-200 D 1230(100(140(181|180|110| 12x20 |310 15 112 50
220 FRN220G7/P7-4 | DCR4-220 D 230 (100|150 201|180 110| 12x20 | 320 15 118 50
280 FRN280P7-4 DCR4-280 D 230(100|160( 211|180 |110| 12x20 | 340 15 170 58
Note: The following inverters are provided as standard with separately supplied a power factor correcting DC reactor.
@ Inverter of 75kW and above (G7 series 200/400V class)
@ Inverter of 75kW and above (P7 series 200V class)
® Inverter of 90kW and above (P7 series 400V class)
When installing inverters, be sure to connect this reactor.
(® Radio frequency interference (RFI) suppressing reactor
Dimensions How to use
i Reactor
Type:ACL-10A unitfmm]
MCCB Q Inverter
: S R\ G—
g q} : {3 Power = © L1
/ ) —o|o0————4
supply = oL2
2-¢7 —o -
Wind the wire of each phase — L3
130 | more than four turns in the same | o |
direction.
85 Reactor
MCCB olololo Inverter
= ol Power _ Jlo__ | _]._ . . © L2
. J supply
—_—0 O -4 --§--4 @ L3
(V? C ]
N ' 160 oflofo]o
. 180 ’ If the wire is too thick to wind, stack four reactors and run the
Weight:1.7kg | I wires through them.
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@ Noise suppressing AC reactor

Fig. A Fig. B £ Fig. C Terminal hole E
Terminal hole E Terminal hole
11 — TrF
T T T
|1 T = .
. —— = e = =
I'T“\ D A 4G LL_. ! A 4G l D ‘
\4-G Mounting hole M;)unting hole
Mounting hole
Voltage |Applicable |Inverter type Reactor Figure {Dimensions [mm} Power loss | Weight
motor output type A[B|[C|DJ|E] G |H [Temina |W [ka]
(kW] hole
diameter
200V 3.7 |FRNO03G7-2 NR2-5.5 A 185 | 60| 90 | 116 [ 158 | 7x11 | 190 6.4 67.6 12
Series 55 |FRNOO5G7-2 736
7.5 |FRNO07G7-2 NR2-15 A | 240|100 | 105|126 | 163 | 10x16 | 250 8.4 874 | 25
11 FRNO11G7-2 98.7
15 FRNO15G7-2 112
18,5 |FRNO18G7-2 NR2-22 A 235|100 | 115 | 146 | 173 | 10x16 | 250 8.4 142 35
22 FRN022G7-2 153
30 FRNO30G7/P7-2 |NR2-55 B |320|120| 110 | 150 | 230 | 12x20 | 300 10.5 197 55
37 FRNO37G7/P7-2 207
45 FRN045G7/P7-2 221
55 FRNO55G7/P7-2 239
75 FRNO75G7/P7-2 |NR2-75 B | 300|150 115 | 156 | 200 | 12x20 | 310 13 196 53
90 FRNO90G7/P7-2 |NR2-90 B 360 | 180 | 140 | 188 | 220 | 12x20 | 350 10.5 276 85
110 FRN110P7-2 NR2-110 B | 390|200 | 150 | 198 | 200 | 12x24 | 360 13 354 95
400V 3.7 |FRNO03G7-4 NR4-7.5 A | 220| 75| 85| 111|855 7x11 | 180 53 491 13
Series 55 |FRNO05G7-4 59.5
7.5 |FRNO07G7-4 72.0
11 FRNO11G7-4 NR4-11 A | 240 | 100 | 115|146 | 113 | 10x16 | 215 6.4 97.3 20
15 FRNO15G7-4 NR4-15 A 260|100 | 115|146 | 123 | 10x16 | 215 6.4 95.0 25
185 |FRNO18G7-4 NR4-18.5 A 1260|100 | 125|156 | 138 | 10x16 | 215 6.4 116 28
22 FRN022G7-4 NR4-22 A | 260|100 | 130 | 161 |1405] 10x16 | 220 8.4 104 32
30 FRNO30G7/P7-4 |NR4-30 B |240| 160 | 120 | 156 | 150 | 12x20 | 280 8.4 139 32
37 FRNO37G7/P7-4 |NR4-37 B 250 | 160 | 120 | 156 | 150 | 12x20 | 290 8.4 154 38
45 FRN045G7/P7-4 |NR4-45 B 270 | 180 | 120 | 156 | 160 | 12x20 | 300 84 176 42
55 FRN055G7/P7-4 |NR4-55 B 300 | 180 | 130 | 156 | 182 | 12x20 | 300 8.4 195 53
75 FRNO75G7/P7-4 |NR4-75 B | 350|180 |130|178 | 190 | 12x20 | 340 10.5 237 68
90 FRNO90G7/P7-4 |NR4-90 B | 360|180 | 140 | 188 | 200 | 12x20 | 350 10.5 255 80
110 FRN110G7/P7-4 |NR4-110 B | 380|200 | 150 | 198 | 200 | 12x20 | 360 13 281 95
132 FRN132G7/P7-4 |NR4-132 C | 380|200 | 180 | 233 | 180 | 15x24 | 430 15 389 120
160 FRN160G7/P7-4 |NR4-160 C 1400|200 | 200|256 | 170 | 15x24 | 460 15 377 150
200 FRN200G7/P7-4 |NR4-200 C |350|200|210|273 190 | 15%x24 | 500 15 456 180
220 FRN220G7/P7-4 |NR4-220 C 350|200 | 225|288 |200| 15%x24 | 550 15 527 200
280 FRN280P7-4 NR4-280 C 450 |300| 200|268 |275| 15%x20 | 470 13 71 165
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2) Braking unit (transistor switch) and resistors
@ 9 ( s ) esis Please refer to page 12 for connection

Voltage 200V Series 400V Series
Applicable |Inverter type Braking unit Braking resistor Inverter type Braking unit Braking resistor
;ntﬁgﬁt [KW] Type QT.| Type QT.|Capacity |Resistance Type QT.|Type QT.|Capacity |Resistance
) [kwW] [(Q] [kW] [Q]
3.7 |FRN003G7-2 BUO07-2A | 1 |DBHO03-2A | 1 0.6 30 FRNO03G7-4 BUOO7-4A | 1 |DBHO03-4A | 1 0.6 120
5.5 |FRN005G7-2 DBHO07-2A | 1 1.2 12 FRNO0O5G7-4 DBHO07-4A | 1 1.2 50
7.5 |FRN0OO7G7-2 FRNO07G7-4
11 FRNO11G7-2 BUO15-2A | 1 |DBHO15-2A | 1 2.4 8.0 FRNO11G7-4 BU015-A4 | 1 |DBHO15-4A | 1 24 30
15 FRNO15G7-2 FRNO15G7-4
18.5 |FRN0O18G7-2 BUO30-2A | 1 |DBHO22-2A | 1 3.0 5.0 FRNO18G7-4 BUO37-4A | 1 |DBH022-4A | 1 3.0 20
22 FRN022G7-2 FRN022G7-4
30 FRNO30G7/P7-2 DBHO030-2A | 1 3.6 4.0 FRNO30G7/P7-4 DBHO030-4A | 1 3.6 15
37 FRNO37G7/P7-2 |BU055-2A | 1 | DBHO37-2A | 1 4.8 3.0 FRNO37G7/P7-4 DBHO037-4A | 1 4.8 12
45 FRN045G7/P7-2 DBHO045-2A | 1 6.0 25 FRN045G7/P7-4 | BUO55-4A | 1 {DBHO45-4A| 1 6.0 10
55 FRNO55G7/P7-2 DBHO055-2A } 1 7.2 2.0 FRN055G7/P7-4 DBHO55-4A | 1 7.2 7.5
75 FRNO75G7/P7-2 |BUO75-2A | 1 [DBHO37-2A | 2 9.6 15 FRNO75G7/P7-4 |BU110-4A | 1 |DBHO037-4A1| 2 9.6 6.0
90 FRNO90G7/P7-2 |BU055-2A | 2 |DBH045-2A| 2 12.0 1.25 FRNO90G7/P7-4 DBHO045-4A | 2 12.0 5.0
110 FRN110P7-2 DBHO055-2A | 2 14.4 1.0 FRN110G7/P7-4 DBHO055-4A | 2 14.4 3.75
132 e —_— — _ — — —_ FRN132G7/P7-4 |BU132-4A | 1
160 _ e —_ —_— — — s FRN160G7/P7-4 |BU110-4A | 2
200 —_— —_— — —_ — — _ FRN200G7/P7-4
220 _ —_— - —_— — — — FRN220G7/P7-4
280 _— —_— —_ —_— — — — FRN280P7-4 BU132-4A | 2
Common specification
Braking torque [%] 100
Braking duty [%ED]} 5 (allowable duration: 5sec.) *2
Protective function !f the.braking unit or resistor overheats, braking unit transistors are shut down and the inverter protective function
is active.
Ambient temperature -10to +50C
Painted color Braking mat: Munsell 5Y3/0.5 half-polish  Braking resistor: Munsell N1,2 half-polish
*1 Total value, not for one resistor. *2 Continuous durable time of braking unit: 60 sec.

. . &
@ Braking unit i R3 ©
Fig.A /™ Fig. B / oS
¢ (% I - Mounting hole Fig.c  Terminal arangement

0 9 »
- olojojololojo
TT|* PabaEs oo E)J -
[ )
& k:
| ] o 9 -4 Fi D
= p w— _ ig. D
wi [ 11 42 w6 1 12
w o D W SN D ojofo]o
oo S|FHR
Voltage | Type Figure | Dimensions [mm] Terminal arrangement screw size Weight R4
W [W1] H [H1]H2] D |Figure|P, N, DB |1,2,E,11,1201,02) |[kal U a h
200V |BUOO7-2A A |150|100|220|205|180}130| C M4 M4 4
Series
BUO15-2A Fig. E
BU030-2A 150 100|240 (225|200 |150| D M5 5
[o20 =20 S T8 BN}
BUO055-2A B {230|130|240|225|200{170| E M6 2 olo | o R
o) -l lN ]
BUO75-2A 250|150 |370|355(330(170| D M8 11 252Eaas| —
400V |BUOOT7-4A A |160]100|280|265]|240{130| C M4 M4 5 ft #
Series |gy015-4A ,
Fig. F
BUO37-4A | B |180|100|280|265|240|160| D M5
BU055-4A 230|130 | 280 | 265 | 240 | 160 5!5
— olojof|lojo}o L
BU110-4A 250|150 |400 | 385(360(170| E M6 12 Zz|la|a||X Plleld
BU132-4A F M8 B
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2. Braking resistor

4-¢d
/— Di . mm) Terminal arrangement )
+ + Vol- Type imensions and screw size Weight
Pia tage kgl
ST W [W1|W2|H H1|D|{ d|Figue|P DB [1,2E
| DBHO003-2A | 3302981330 [ 242|210 4
—?—-&. B
DBHO007-2A 280 | 248 A "a 6
—+ DBHO15-2A 480/ 448 140 9
T DBHO022-2A
T —H 200V 400 M| 11
Series | DBHO30-2A | 400 | 368
w2 660|628 — 10 M5 —
—+ DBH037-2A B 15
DBHO045-2A 240 20
Waia | M6 —
Yo h DBHO55-2A 405 | 750 | 718 25
+ } DBHO03-4A | 350 | 318|350 | 280 | 248 8 5
= L ° ] 2
w1 16 |~ 6.4 DBHO07-4A
W =~ b I 390|358 | 140 9
DBHO15-4A A M4
400V T 5a1030-4A 420 Ma [ 11
Series 420|388 1 10 —
DBHO37-4A 660 | 628 15
DBHO45-4A 240 20
B M5 —
DBHO055-4A 425 (750|718 25
— RCConN I
el e A "
Fig. A | # 21 ¢ Fig.B |o [ &
(3) Parts of control circuit
@ Potentiometer for frequency control
Type: WAR3W-1k Q (3W)B-characteristics Scale plate Type: 60P Knob Type: 40N
21
23 20 38
25 ,
v
[<¢]
. 3
° T 3425 p]o®
—

1.,

1|96 Note: Scale plate and knob
are sold separately
from POT itself.

@ Surge absorber (Noise suppressor)

S1-B-0, S2-A-0
-} e ]
17, T+1 300min T 40+1 —lA:H
__+
< - $1-B-0 I
]| H 0.1 F-200Q S
z AC250V
D C———

” [
AWG20

) Capacitance | Resistance Dimensions, mm
Type Use with
P ® (@) w w71 ] A
S-1-B-0 Control relay or timer 0.1 200 (1/2W) 17.5 40 9.1 20.0
S-2-A-0 Magrietic contactor 0.2 500 (1/2W) 275 40 104 | 30.0

Circuit voltage: less than 250V (Products of Okatani electric Industries)
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Fuji Electric Co., Ltd.

Shin Yurakucho Building
Fu-" 1-12-1 Yurakucho Chiyoda-ku Tokyo 100 JAPAN
Tel: 03-3211-7111
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Issued by: Fuji Electric Co., Ltd. Kobe Factory.

Information in this manual is subject to change without notice.



