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ACAUTION

Thank you for purchasing our FRENIC-MEGA series of inverters.

« This product is designed to drive a three-phase induction motor. Read through this instruction manual and
be familiar with the handling procedure for correct use.

« Improper handling might result in incorrect operation, a short life, or even a failure of this product as well as
the motor.

« Deliver this manual to the end user of this product. Keep this manual in a safe place until this product is
discarded.

« For how to use an optional device, refer to the instruction and installation manuals for that optional device.
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Preface

Thank you for purchasing our FRENIC-MEGA series of inverters.

This product is designed to drive a three-phase induction motor. Read through this instruction manual and be
familiar with proper handling and operation of this product.

Improper handling might result in incorrect operation, a short life, or even a failure of this product as well as the
motor.

This instruction manual has been prepared for the inverter versions to be destined for Asia (FRN _ _ _
G1m-2A/4A) and EU (FRN _ _ _ G1E-4E). The major differences from other inverter versions are factory
defaults.

Have this manual delivered to the end user of this product. Keep this manual in a safe place until this product is
discarded.

Listed below are the other materials related to the use of the FRENIC-MEGA. Read them in conjunction with this
manual as necessary.

* FRENIC-MEGA User's Manual
* RS-485 Communication User's Manual
These materials are subject to change without notice. Be sure to obtain the latest editions for use.

W Safety precautions

Read this manual thoroughly before proceeding with installation, connections (wiring), operation, or maintenance
and inspection. Ensure you have sound knowledge of the device and familiarize yourself with all safety
information and precautions before proceeding to operate the inverter.

Safety precautions are classified into the following two categories in this manual.

C WARN I N G Failure to heed the information indicated by this symbol may lead to
dangerous conditions, possibly resulting in death or serious bodily injuries.

Failure to heed the information indicated by this symbol may lead to

ACAUTI O N dangerous conditions, possibly resulting in minor or light bodily injuries

and/or substantial property damage.

Failure to heed the information contained under the CAUTION title can also result in serious consequences.
These safety precautions are of utmost importance and must be observed at all times.

Application

AWARNING

« The FRENIC-MEGA is designed to drive a three-phase induction motor. Do not use it for single-phase
motors or for other purposes.

Fire or an accident could occur.

« The FRENIC-MEGA may not be used for a life-support system or other purposes directly related to the
human safety.

¢ Though the FRENIC-MEGA is manufactured under strict quality control, install safety devices for
applications where serious accidents or property damages are foreseen in relation to the failure of it.

An accident could occur.




Installation

AWARNING

« Install the inverter on a base made of metal or other non-flammable material.
Otherwise, afire could occur.

« Do not place flammable object nearby.
Doing so could cause fire.

« Inverters with a capacity of 30 kW or above, whose protective structure is IP0O, involve a possibility that
a human body may touch the live conductors of the main circuit terminal block. Inverters to which an
optional DC reactor is connected also involve the same. Install such inverters in an inaccessible place.

Otherwise, electric shock or injuries could occur.

ACAUTION

« Do not support the inverter by its front cover during transportation.
Doing so could cause a drop of the inverter and injuries.

« Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials from getting into the
inverter or from accumulating on the heat sink.

« When changing the positions of the top and bottom mounting bases, use only the specified screws.
Otherwise, a fire or an accident might result.

« Do not install or operate an inverter that is damaged or lacking parts.
Doing so could cause fire, an accident or injuries.

Wiring

AWARNING

« If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is
installed in the upstream power supply line in order to avoid the entire power supply system's shutdown
undesirable to factory operation, install a residual-current-operated protective device (RCD)/earth
leakage circuit breaker (ELCB) individually to inverters to break the individual inverter power supply
lines only.

Otherwise, afire could occur.

* When wiring the inverter to the power source, insert a recommended molded case circuit breaker
(MCCB) or residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)
(with overcurrent protection) in the path of each pair of power lines to inverters. Use the recommended
devices within the recommended current capacity.

« Use wires in the specified size.
« Tighten terminals with specified torque.
Otherwise, a fire could occur.

* When there is more than one combination of an inverter and motor, do not use a multicore cable for the
purpose of handling their wirings together.

« Do not connect a surge killer to the inverter's output (secondary) circuit.
Doing so could cause afire.

« Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer
exceeds 500 kVA and is 10 times or more the inverter rated capacity.
Otherwise, afire could occur.




AWARNING

Ground the inverter in compliance with the national or local electric code.
Be sure to ground the inverter's grounding terminals &G.
Otherwise, an electric shock or a fire could occur.

Qualified electricians should carry out wiring.
Be sure to perform wiring after turning the power OFF.
Otherwise, an electric shock could occur.

Be sure to perform wiring after installing the inverter unit.
Otherwise, an electric shock or injuries could occur.

Ensure that the number of input phases and the rated voltage of the product match the number of
phases and the voltage of the AC power supply to which the product is to be connected.

Otherwise, a fire or an accident could occur.

Do not connect the power supply wires to output terminals (U, V, and W).
When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+)
and DB.

Doing so could cause fire or an accident.

In general, sheaths of the control signal wires are not specifically designed to withstand a high voltage
(i.e., reinforced insulation is not applied). Therefore, if a control signal wire comes into direct contact
with a live conductor of the main circuit, the insulation of the sheath might break down, which would
expose the signal wire to a high voltage of the main circuit. Make sure that the control signal wires will
not come into contact with live conductors of the main circuit.

Doing so could cause an accident or an electric shock.

Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power
and wait at least five minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for
inverters with a capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are
turned OFF. Further, make sure, using a multimeter or a similar instrument, that the DC link bus voltage
between the terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

ACAUTION

The inverter, motor and wiring generate electric noise. Be careful about malfunction of the nearby
sensors and devices. To prevent them from malfunctioning, implement noise control measures.

Otherwise an accident could occur.

Operation

AWARNING

Be sure to mount the front cover before turning the power ON. Do not remove the cover when the
inverter power is ON.

Otherwise, an electric shock could occur.

Do not operate switches with wet hands.
Doing so could cause electric shock.

If the auto-reset function has been selected, the inverter may automatically restart and drive the motor
depending on the cause of tripping. Design the machinery or equipment so that human safety is
ensured at the time of restarting.

Otherwise, an accident could occur.




AWARNING

If the stall prevention function (current limiter), automatic deceleration (anti-regenerative control), or
overload prevention control has been selected, the inverter may operate with acceleration/deceleration
or frequency different from the commanded ones. Design the machine so that safety is ensured even in
such cases.

The key on the keypad is effective only when the keypad operation is enabled with function code
FO02 (=0, 2 or 3). When the keypad operation is disabled, prepare an emergency stop switch separately
for safe operations.

Switching the run command source from keypad (local) to external equipment (remote) by turning ON
the "Enable communications link" command LE disables the key. To enable the key for an
emergency stop, select the STOP key priority with function code H96 (= 1 or 3).

If any of the protective functions have been activated, first remove the cause. Then, after checking that
the all run commands are set to OFF, release the alarm. If the alarm is released while any run
commands are set to ON, the inverter may supply the power to the motor, running the motor.
Otherwise, an accident could occur.

If you enable the "Restart mode after momentary power failure" (Function code F14 = 3 to 5), then the
inverter automatically restarts running the motor when the power is recovered.

Design the machinery or equipment so that human safety is ensured after restarting.

If the user configures the function codes wrongly without completely understanding this Instruction
Manual and the FRENIC-MEGA User's Manual, the motor may rotate with a torque or at a speed not
permitted for the machine.

An accident or injuries could occur.

Even if the inverter has interrupted power to the motor, if the voltage is applied to the main circuit input
terminals L1/R, L2/S and L3/T, voltage may be output to inverter output terminals U, V, and W.

Even if the run command is set to OFF, voltage is output to inverter output terminals U, V, and W if the
servo-lock command is ON.

An electric shock may occur.

The inverter can easily accept high-speed operation. When changing the speed setting, carefully check
the specifications of motors or equipment beforehand.

Otherwise, injuries could occur.

ACAUTION

Do not touch the heat sink and braking resistor because they become very hot.
Doing so could cause burns.

The DC brake function of the inverter does not provide any holding mechanism.
Injuries could occur.

When the inverter is controlled with the digital input signals, switching run or frequency command
sources with the related terminal commands (e.g., SS1, SS2, SS4, SS8, Hz2/Hz1, Hz/PID, IVS, and
LE) may cause a sudden motor start or an abrupt change in speed.

An accident or injuries could occur.




Maintenance and inspection, and parts replacement

AWARNING

« Before proceeding to the maintenance/inspection jobs, turn OFF the power and wait at least five
minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a
capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are turned OFF.
Further, make sure, using a multimeter or a similar instrument, that the DC link bus voltage between the
terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

« Maintenance, inspection, and parts replacement should be made only by qualified persons.

« Take off the watch, rings and other metallic objects before starting work.

« Use insulated tools.

Otherwise, an electric shock or injuries could occur.

« Never modify the inverter.
Doing so could cause an electric shock or injuries.

Disposal

ACAUTION

« Treat the inverter as an industrial waste when disposing of it.
Otherwise injuries could occur.

GENERAL PRECAUTIONS

Drawings in this manual may be illustrated without covers or safety shields for explanation of detail parts.
Restore the covers and shields in the original state and observe the description in the manual before starting
operation.

Icons

The following icons are used throughout this manual.

N . This icon indicates information which, if not heeded, can result in the inverter not operating to full
efficiency, as well as information concerning incorrect operations and settings which can result in
accidents.

Tip_ This icon indicates information that can prove handy when performing certain settings or operations.

L] This icon indicates a reference to more detailed information.



Conformity to the Low Voltage Directive in the EU

If installed according to the guidelines given below, inverters marked with CE are considered as compliant with
the Low Voltage Directive 73/23/EEC.

ACAUTION

1. The ground terminal & G should always be connected to the ground. Do not use only a
residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)* as the sole
method of electric shock protection. Be sure to use ground wires whose size is greater than power supply
lines.

*With overcurrent protection.

2. When used with the inverter, a molded case circuit breaker (MCCB), residual-current-operated protective
device (RCD)/earth leakage circuit breaker (ELCB) or magnetic contactor (MC) should conform to the EN
or IEC standards.

3. When you use a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)
for protection from electric shock in direct or indirect contact power lines or nodes, be sure to install type
B of RCD/ELCB on the input (primary) of the inverter if the power supply is three-phase 200/400 V.

4. The inverter should be used in an environment that does not exceed Pollution Degree 2 requirements. If
the environment conforms to Pollution Degree 3 or 4, install the inverter in an enclosure of IP54 or higher.

5. Install the inverter, AC or DC reactor, input or output filter in an enclosure with minimum degree of
protection of IP2X (Top surface of enclosure shall be minimum IP4X when it can be easily accessed), to
prevent human body from touching directly to live parts of these equipment.

6. Do not connect any copper wire directly to grounding terminals. Use crimp terminals with tin or equivalent
plating to connect them.

7. When you use an inverter at an altitude of more than 2000 m, you should apply basic insulation for the
control circuits of the inverter. The inverter cannot be used at altitudes of more than 3000 m.
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Conformity to the Low Voltage Directive in the EU (Continued)

ACAUTION

8. Use wires listed in EN60204 Appendix C.

Recommended wire size (mm?)
o & Main circuit
S o
5| E o MCCB or Main power g ==
° [ = o —
2| 2 Inverter type o | Rated current [[L1/R, L2/S, L3/T] ‘:;;_E g —|2x| B 52| )
=1 © | N = S + @ o o] = =—"8 =]
[} = 3 Inverter’s 3| ox| 0| £ |E> 8 >
g £ T grounding [BG] | 5 5| G 5 271 51°2 X &
| § §T| o |dx| © |33|<3
o zZ W/ W/o W/ W/o 4 &= Z
DCR |DCR | DCR | DCR | =
0.4 | FRN0.4G1m-200 5 5
0.75 | FRNO.75G1m-20 10 1 1 " 1
1.5 | FRN1.5G1m-200 HD 10 15
2.2 | FRN2.2G1m-20 20 15
3.7 | FRN3.7G1m-20 20 30 25 4 25 25
55 HD 30 50 4 6 4 4
FRN5.5G1m-20
LD 6 1
7.5 40 75 6 10 6
HD
FRN7.5G1m-2[0
LD 10
11 o 50 100 10 16 16
> FRN11G1m-20
[=} LD
Q15 75 125 16 25 16 25
© HD 0.65
1) FRN15G1m-200 :
< LD to 25
S| 185 150 | 25 3B | 25 0.82
@ HD .
o FRN18.5G1m-20 —— 100 35
= LD
=22 o 175 35 50 35 1.5
FRN22G1m-200 D
30 o 150 200 50 70 50 70
FRN30G1m-200 b 25
37 o 175 250 70 95 70 95
FRN37G1m-200 b 4
45 o 200 300 95 70x2 95 50x2
FRN45G1m-20 b 6 25
55 o 250 350 50x2 95x2 70x2 | 70x2
FRN55G1m-20 10
75 LD | 350 — 95%2 — 95x2 | 120x2

Note: A box (M) in the above table replaces S or E depending on the enclosure.

A box (O) in the above table replaces A or E depending on the shipping destination.

*1 The frame size and model of the MCCB or RCD/ELCB (with overcurrent protection) will vary, depending on the
power transformer capacity. Refer to the related technical documentation for details.

*2 The recommended wire size for main circuits is for the 70°C 600 V PVC wires used at a surrounding temperature

of 40°C.
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Conformity to the Low Voltage Directive in the EU (Continued)

ACAUTION

Recommended wire size (mm?)
gl s Main terminal
S o
S E g MCCB or Main power N % Sls=
3 =
B g RCD/ELCB *1 DUt % X olaal 3 8'9_ %r_‘
2 § Inverter type q Rated current |[L1/R, L2/S, L3/T] 2| ¢ = % % E 5 g ?E
| 3 3 Inverter's 35| 8| 52| 2 |Ex (8=
g| = E= gounding[BG] | 55| o5 | £2| § |28 (%8
51§ £2|188| 3| S |27 |23
ol =z W/ | Wio w/ W/o 2 [ <
DCR |DCR | DCR | DCR | —
0.4 | FRN0.4G1M-40] 5
0.75 | FRN0.75G1m-400] 5 L
15 | FRN15G1m-40 | o 10 1 1
2.2 | FRN2.2G1m-400 15 1
3.7 | FRN3.7G1m-4A 10 20 15
(4.0*| FRN4.0G1m-4E :
55 HD| 15 | 30 25 | 15 | 15
FRNS.5C18-40 ——
7.5 o] 20 | 1.5 4 25 | 25
FRN7.5G1M-400 o
1 o1 30 | 50 4 6 4 4 1
FRN11G1m-400
> LD
15 60 10 6 6
8 HD
5 FRN15G1M-40 —— 40 6 _
@ LD 0.65
@ | 185 75 10 to | 25
< HD
iy FRN18.5G1m-400 D 16 10 0.82
21 22 50 | 100 | 10 16
£ HD
FRN22G1M-400] o
30 o1 7 16 25 16
FRN30G1m-400 125 25
37 35 25
HD
FRN37G1M-400 51 25
45 s 150 50 35 | 35 | 15
FRN45G18-400
55 o] 125|200 | 35 70 50 | 70
FRN55G1M-400] o 25
75 ] 175 70 — 70 | 95
FRN75G1M-400 — 4 2.5
90 LD | 200 95 — 95 | 50x2

* 4.0 kW for the EU. The inverter type is FRN4.0G1B-4E.
Note: A box (M) in the above table replaces S or E depending on the enclosure.
Abox (O) in the above table replaces A or E depending on the shipping destination.
*1 The frame size and model of the MCCB or RCD/ELCB (with overcurrent protection) will vary, depending on the
power transformer capacity. Refer to the related technical documentation for details.

*2 The recommended wire size for main circuits is for the 70°C 600 V PVC wires used at a surrounding temperature
of 40°C.
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Conformity with UL standards and CSA standards (cUL-listed for Canada)

UL/cUL-listed inverters are subject to the regulations set forth by the UL standards and CSA standards
(cUL-listed for Canada) by installation within precautions listed below.

ACAUTION

1. Solid state motor overload protection (motor protection by electronic thermal overload relay) is provided in
each model.
Use function codes F10 to F12 to set the protection level.

2. Use Cu wire only.
3. Use Class 1 wire only for control circuits.
4. Short circuit rating

"Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 240
Volts Maximum for 200V class input 22 kW or less, 230 Volts maximum for 200V class input 30 kW or
above when protected by Class J Fuses or a Circuit Breaker having an interrupting rating not less than
100,000 rms Symmetrical Amperes, 240 Volts Maximum." Models FRN; rated for 200V class input.

"Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 480
Volts Maximum when protected by Class J Fuses or a Circuit Breaker having an interrupting rating not
less than 100,000 rms Symmetrical Amperes, 480 Volts Maximum.". Models FRN; rated for 400V class
input.

"Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit
protection must be provided in accordance with the National Electrical Code and any additional local
codes."

5. Field wiring connections must be made by a UL Listed and CSA Certified closed-loop terminal connector
sized for the wire gauge involved. Connector must be fixed using the crimp tool specified by the connector
manufacturer.

6. All circuits with terminals L1/R, L2/S, L3/T, RO, TO, R1, T1 must have a common disconnect and be
connected to the same pole of the disconnect if the terminals are connected to the power supply.

MCCB
Disconnect or MC
RCD/ELCB, etc.
P A A
ower '
supply A

-~

FRENIC-MEGA




Conformity with UL standards and CSA standards (cUL-listed for Canada) (continued)

ACAUTION

7. Install UL certified fuses or circuit breaker between the power supply and the inverter, referring to the table

below.
s Required torque
_ < Ib-in (N-m)
o S
gl © o &
= £ o N 0
g o ‘g 1z o
= £ £ & =
S 2 Inverter type a 2 3
3 IS ] - < ’ : Aux. Control Aux. Fan
o = 3 @ o Main terminal P Supl P Sunpl
5 g 2 E 5 ower Supply ower Supply
§ £ (@] =
| 2 g
&
0.4 FRNO0.4G1m-20 10 5 10.6
0.75 | FRN0.75G1m-200 15 10 1.2)
1.5 FRN1.5G1m-200 HD 20 15
2.2 FRN2.2G1m-20 30 20 ?15.89)
3.7 FRN3.7G1m-200 40 30
55 HD 60 50
FRN5.5G1m-200
LD
7.5 D 75 75
30.9
FRN7.5G1m-200
LD (3.5)
11 100 100
HD —
> FRN11G1m-200
o LD
5 15 D 150 125
3 FRN15G1m-20 10.6
© LD
S | 185 175 150 1.2)
@ HD 51.3
o FRN18.5G1m-200
= LD (5.8)
[ 22 200 175
HD
FRN22G1m-20
LD
30 D 250 200
119.4
FRN30G1m-200
LD (13.5)
37 350 250
HD
FRN37G1m-20
LD
45 D 400 300
238.9 10.6
FRN45G1m-200
LD (27) (1.2)
55 450
HD 350
FRN55G1m-20
75 LD 500

Note: Abox (M) in the above table replaces S or E depending on the enclosure.
A box (O) in the above table replaces A or E depending on the shipping destination.




Conformity with UL standards and CSA standards (cUL-listed for Canada) (addition)

ACAUTION

Wire size AWG (mm?)
= Main terminal >
I3 =] =3 >
g| 8 g 2
s| E o L1/R, L2/S, L3/T U Vv, W @ 3
A g R
> = 1S 3] 3 [}
2| g Inverter t =
% i‘% nverter type 3 % § §
5| & 2 | eo°c | 75°C 60°C | 75°C £l 2] s
5| E Cu Cu |Remarks| Cu Cu |Remarks| § | § | &
o wire | wire wire | wire . X
5 ¢
<
0.4 | FRN0.4G1m-20
0.75 | FRN0.75G1m-200 14 14 14 14
15 | FRN15G1E-20 | | @1 | @1) _ | @y @y _
2.2 | FRN2.2G1m-20
10 10 | % 12 12
7 | FRN3.7G1m-20
8 376G 63) | 63 33 | 63 |«
55 HD
FRNS.5G18-20 = 8
7.5 o (8.4) 8
FRN7.5G1m-20 — 2| — (8.4) *2
LD 6
1
HD (13.3)
FRN11G1m-200 5
4 6 —
15 o | L3 | (e12) 4 | 133
> FRN15G1m-200 (26.7) ] (21.2) ] 19
o _
3 ID| 1 3 4
S 185 onl| o7 s | oor | 14
2 HD | (42.4) | (26.7) (26.7) | (21.2) 18 |21
@ FRN18.5G1m-200 -~
= 2 LD 2 2 3 065 *1
o HD (33.6) (33.6) | (26.7) t02 *2
£ FRN22G1M-20 [ 2 0.82)
30 210 (33.6)
67.4) | _ 1
HD (42.4)
FRN30G1M-200 )
b 3/0 1/0
37 (85) (53.5)
HD — *2
FRN37G1M-20
45 LD 4/0 _ -
(107.2)
FRN45G18-20 = 410
- LD 51?505><22 (107.2) 14
% : 2/'0X2) @3
X
HD (67.4x2
FRN55G18-20] 02 02
X X,
75 Lb (85x2) (85x2)
Note: A box (M) in the above table replaces S or E depending on the enclosure.

Abox (O) in the above table replaces A or E depending on the shipping destination.

*1 No terminal end treatment is required for connection.
*2 Use 75°C Cu wire only.
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Conformity with UL standards and CSA standards (cUL-listed for Canada) (continued)

ACAUTION

< Required torque
o 5 . o Ib-in (N-m)
2 B < N
5| & g | 3 o
o = =2
= 2 el 2| F
2 s Inverter type a 4] T
2 © o = . . . Aux. Control | Aux. Fan Power
= a ) S Main terminal
[} c T @ &5 Power Supply Supply
H E k: =
@ 2 o 5
5
0.4 | FRN0.4G1m-400 3 5 10.6
0.75 | FRNO.75G1m-400 6 (1.2)
15 | FRN1.5G1M-40 | o 10 10
2.2 | FRN2.2G1m-40 15 15 15.9
3.7 | FRN3.7G1m-4A 2 2 (1.8)
(4.0)* | FRN4.0G1W-4E
5.5 HD 30 30
FRN5.5G1M-400
LD
7.5 v 40 40
30.9
FRN7.5G1m-40]
LD (3.5)
11 60 50
HD
FRN11G1m-400 T
> | 15 70 60
o HD
= FRN15G1M-40] 5 o
8| 185 = 90 75 10.6
5 FRN18.5G1m-400 51.3 (1.2)
@ LD (5.8)
o 22 100 100
= HD
= FRN22G1m-40
LD
30 125
HD
FRN30G1M-40 125
LD
37 175
HD
FRN37G1M-4001 T
119.4
45 200 150
HD (13.5)
FRN45G1M-400
LD
55 200
HD
FRN55G1M-40] 250
LD
75 o 175
FRN75G1M-40] 2389 106
90 LD 300 200 @7 1.2)

* 4.0 kW for the EU. The inverter type is FRN4.0G1H-4E.

Note: Abox (M) in the above table replaces S or E depending on the enclosure.
A box (O) in the above table replaces A or E depending on the shipping destination.
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Conformity with UL standards and CSA standards (cUL-listed for Canada) (addition)

ACAUTION

Wire size AWG (mm?)

° 5 Main terminal >
g| © g 2
g g ° L1/R, L2/S, L3IT U, Vv, w > [
S 3 = @ 2
> 2 3 s = %)
2| = E sl g 5
2| 2 Inverter type a 3 9] ES
> 5] = 35 o o
21 ® 3 | 60°C | 75°C 60°C | 75°C 2 s o
el £ T | cu Cu |Remarks| Cu Cu  |Remarks § = E
DO_ g wire wire wire wire (@) %
X 3
3 <
<
0.4 | FRN0.4G1m-400
0.75 | FRN0.75G1m-400
15 | FRN1L5GIm-400 | o | 14 14 | 14 14 .
2.2 | FRN2.2G1m-40 21 | @1 21 | 21
3.7 | FRN3.7G1m-4A
(4.0)* | FRN4.0G1m-4E
12
55 HD
FRN5.5G1m-40 33 |1 12 *1
LD 10 (3.3)
75
HD (5.3)
FRN7.5G1m-400 — w | _ ‘2
LD 10
1
HD 8 (5.3)
FRN11G1m-40 o (8.4) s
> |15 (8.4)
o HD 19
o
S FRN15G1M-400 o 6 o | 14 | _
@185 )| 6 6 18 | 21
x
s FRN18.5G1m-401 (13.3) (133)| 6 (0.65 *1
@ LD 4 13.3) to 2
£ |22 . 0.82)
[ HD | (21.2) . .
FRN22G1m-400 b 3 2 2
30 (26.7) | (21.2) (21.2) -
HD
FRN30G1M-400
LD 2 3
37 oD | (336) | (@6.7) | — 2 —
FRN37G1m-400 T > L 1(336)| o
33.6
45 HD (33.6) ( )
FRN45G18-400 —
55 LD
HD | 1/0 o
FRN55G18-400 o (53.5) 70 .
75 — | 35 2
HD 2/0 4/0 14
-
% FRN75G1m-400 - (67.9) 1072) @1

* 4.0 kW for the EU. The inverter type is FRN4.0G1M-4E.

Note: A box (M) in the above table replaces S or E depending on the enclosure.
A box (O) in the above table replaces A or E depending on the shipping destination.

*1 No terminal end treatment is required for connection.
*2 Use 75°C Cu wire only.
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Chapter 1 BEFORE USING THE INVERTER

1.1 Acceptance Inspection

Unpack the package and check the following:

@

An inverter and instruction manual (this book) are contained in the package.

@- « The inverter is not equipped with a keypad when it is shipped. Mount a separately ordered

ote

keypad on the inverter. This manual describes the inverter with a remote keypad. For inverters

with a multi-function keypad, read the Multi-function Keypad Instruction Manual in conjunction

with this manual.

« Inverters with a capacity of 55 kW in LD mode and inverters with 75 kW or above require a DC
reactor (DCR) to be connected. Be sure to connect a separately ordered DCR to those

inverters.

@
®

The inverter has not been damaged during transportation—there should be no dents or parts missing.
The inverter is the type you ordered. You can check the type and specifications on the main nameplate.

(Main and sub nameplates are attached to the inverter and are located as shown on the next page.) For
inverters with a capacity of 30 kW or above, the mass is printed on the main nameplate.

TYPE _FRNS, 5615-2A

High Duts |
SOURCE 3P 200-2401 SU760%2
OUTPUT 3PH 700-240V 0. 1-500Kz

SER.Ne. 6X1234S00062 |5.C.C.
Fuji Electric FA

Low Duty

A
0.1-120H2

100kA | 639
Made in Japan

(a) Main Nameplate

FRN5. 5G1S-2A

SERNo. 6X1234S0006Z

I TYPE

(b) Sub Nameplate

Figure 1.1 Nameplates

TYPE: Type of inverter
FRN 5.5 G1S -

Code Series name
FRN FRENIC series

Code Nominal applied motor

04 0.4KW
075  0.75KW
55 55 KW
75 75 KW

Note

2A
L Code

Code
S
E

Code
1

Code
G

In tables given in this manual, inverter types are denoted as "FRN_
and O replace alphabetic letters depending on the enclosure and shipping destination, respectively.

Shipping destination/
Instruction manual version
Asia/English

EU/English

Power supply voltage
Three-phase 200 V
Three-phase 400 V

Enclosure
Basic type (IP20/IP00)
EMC filter built-in type (IP20/IPO0)

Development code
1

Applicable area
High performance, mutifunction

_ _G1m-200/40." The boxes W

The FRENIC-MEGA is available in two drive modes--High duty (HD) and Low duty (LD) modes. Either mode
should be selected to match the load property of your system. Specifications in the HD and LD modes are
printed each on the main nameplate. For details, see Chapter 8 "SPECIFICATIONS."

High Duty: HD mode designed for heavy duty load applications. Overload capability: 150% for 1 min, 200%
for 3 s. Continuous ratings = Inverter ratings

Low Duty: LD mode designed for light duty load applications. Overload capability: 120% for 1 min. Continuous
ratings = One rank higher capacity of inverters

SOURCE: Number of input phases (three-phase: 3PH), input voltage, input frequency, input current (each for
HD and LD modes)

OUTPUT: Number of output phases, rated output voltage, output frequency range,
rated output capacity, rated output current, overload capability (each for HD and LD modes)

S.C.C. Short-circuit capacity

MASS: Mass of the inverter in kilogram (30 kW or above)

SER. No.:  Product number

6X1234S000627Z

Fuji Electric representative.

11

Serial number of production lot

Production month

1 to 9: January to September
X, Y, or Z: October, November, or December

Production year: Last digit of year
If you suspect the product is not working properly or if you have any questions about your product, contact your



1.2 External View and Terminal Blocks

Keypad -~ De;
Control circuit (@'. ¢
terminal block - ]W]]\éf*s ol
Warning Sl 2
plate /i S >
=2 o

Front cover Main nameplate

Main circuit
terminal block

(3) FRN11G1m-400

Cooling fans Internal air circulation fan

v E‘;‘éem“”“"g Keypad enclosure
(openable)

Control circuit
terminal block

Charging lamp

Main nameplate T
Front cover p Main circuit

terminal block
Front cover

(b) FRN30G1m-401

Figure 1.2 Outside and Inside Views of Inverters

Note: Abox (M) in the above figures replaces S or E depending on the enclosure.
Abox (O) in the above figures replaces A or E depending on the shipping destination.
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1.3 Precautions for Using Inverters
1.3.1 Precautions in introducing inverters

This section provides precautions in introducing inverters, e.g. precautions for installation environment, power
supply lines, wiring, and connection to peripheral equipment. Be sure to observe those precautions.

M Installation environment

Install the inverter in an environment that satisfies the requirements listed in Table 2.1 in Chapter 2.

Fuji Electric strongly recommends installing inverters in a panel for safety reasons, in particular, when installing
the ones whose enclosure rating is IP0O.

When installing the inverter in a place out of the specified environmental requirements, it is necessary to derate
the inverter or consider the panel engineering suitable for the special environment or the panel installation
location. For details, refer to the Fuji Electric technical information "Engineering Design of Panels" or consult
your Fuji Electric representative.

The special environments listed below require using the specially designed panel or considering the panel
installation location.

sulfidizing gas or
other corrosive
gases

an inverter malfunction.

- Mount the inverter in a sealed
panel with IP6X or air-purge
mechanism.

- Place the panel in a room free
from influence of the gases.

Environments Possible problems Sample measures Applications
Highly Corrosive gases cause parts inside | Any of the following measures Paper manufacturing,
concentrated the inverter to corrode, resulting in may be necessary. sewage disposal,

sludge treatment, tire
manufacturing, metal
processing, and a
particular process in
textile factories.

Alot of conductive
dust or foreign
material (e.g.,
metal powders or
shavings, carbon
fibers, or carbon
dust)

Entry of conductive dust into the
inverter causes a short circuit.

Any of the following measures

may be necessary.

- Mount the inverter in a sealed
panel.

- Place the panel in a room free
from influence of the conductive
dust.

Wiredrawing
machines, metal
processing, extruding
machines, printing
presses, combustors,
and industrial waste
treatment.

Alot of fibrous or
paper dust

Fibrous or paper dust accumulated
on the heat sink lowers the cooing
effect.

Entry of dust into the inverter
causes the electronic circuitry to
malfunction.

Any of the following measures
may be necessary.
- Mount the inverter in a sealed
panel that shuts out dust.
- Ensure a maintenance space for
periodical cleaning of the heat
sink in panel engineering design.
Employ external cooling when
mounting the inverter in a panel
for easy maintenance and
perform periodical maintenance.

Textile manufacturing
and paper
manufacturing.

High humidity or
dew condensation

In an environment where a
humidifier is used or where the air
conditioner is not equipped with a
dehumidifier, high humidity or dew
condensation results, which
causes a short-circuiting or
malfunction of electronic circuitry
inside the inverter.

- Put a heating module such as a
space heater in the panel.

Outdoor installation.

Film manufacturing
line, pumps and food
processing.

Vibration or shock
exceeding the
specified level

If a large vibration or shock
exceeding the specified level is
applied to the inverter, for
example, due to a carrier running
on seam joints of rails or blasting
at a construction site, the inverter
structure gets damaged.

Insert shock-absorbing materials
between the mounting base of
the inverter and the panel for
safe mounting.

Installation of an
inverter panel on a
carrier or
self-propelled
machine.

Ventilating fan at a
construction site or a
press machine.

Fumigation for
export packaging

Halogen compounds such as
methyl bromide used in fumigation
corrodes some parts inside the
inverter.

When exporting an inverter built
in a panel or equipment, pack
them in a previously fumigated
wooden crate. When packing an
inverter alone for export, use a
laminated veneer lumber (LVL).

Exporting.

M Storage environment
The storage environment in which the inverter is stored after purchase is different from the operation
environment. For details, refer to the FRENIC-MEGA User's Manual, Chapter 2.
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B Wiring precautions
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Route the wiring of the control circuit terminals as far from the wiring of the main circuit as possible.
Otherwise electric noise may cause malfunctions.

Fix the control circuit wires inside the inverter to keep them away from the live parts of the main circuit (such
as the terminal block of the main circuit).

If more than one motor is to be connected to a single inverter, the wiring length should be the sum of the
length of the wires to the motors.

Precautions for high frequency leakage currents

If the wiring distance between an inverter and a motor is long, high frequency currents flowing through stray
capacitance across wires of phases may cause an inverter overheat, overcurrent trip, increase of leakage
current, or it may not assure the accuracy in measuring leakage current. Depending on the operating
condition, an excessive leakage current may damage the inverter.

To avoid the above problems when directly connecting an inverter to a motor, keep the wiring distance 50 m
or less for inverters with a capacity of 3.7 kW or below, and 100 m or less for inverters with a higher
capacity.

If the wiring distance longer than the specified above is required, lower the carrier frequency or insert an
output circuit filter (OFL-OOO-OA) as shown below.

No output circuit filter installed Output circuit filter installed
Power Power Max. 5 m N
input input Output circuit filter

— Inverter — Inverter
Max. 50 m
Max. 100 m Max. 400 m

For an inverter with an output circuit filter installed, the total secondary wiring length should be 400 m or
less (100 m or less under the vector control).
If further longer secondary wiring is required, consult your Fuji Electric representative.

Precautions for surge voltage in driving a motor by an inverter (especially for 400 V class, general-purpose

motors)

If the motor is driven by a PWM-type inverter, surge voltage generated by switching the inverter component

may be superimposed on the output voltage and may be applied to the motor terminals. Particularly if the

wiring length is long, the surge voltage may deteriorate the insulation resistance of the motor. Implement

any of the following measures.

- Use a motor with insulation that withstands the surge voltage. (All Fuji standard motors feature reinforced
insulation.)

- Connect a surge suppressor unit (SSU50/100TA-NS) at the motor terminal.

- Connect an output circuit filter (OFL-O000O-0OA) to the output terminals (secondary circuits) of the
inverter.

- Minimize the wiring length between the inverter and motor (10 to 20 m or less).

When an output circuit filter is inserted in the secondary circuit or the wiring between the inverter and the

motor is long, a voltage loss occurs due to reactance of the filter or wiring so that the insufficient voltage

may cause output current oscillation or a lack of motor output torque. To avoid it, select the constant torque

load by setting the function code F37 (Load Selection/Auto Torque Boost/Auto Energy Saving Operation 1)

to "1" and keep the inverter output voltage at a higher level by configuring H50/H52 (Non-linear V/f Pattern,

Frequency) and H51/H53 (Non-linear V/f Pattern, Voltage).

B Precautions for connection of peripheral equipment

@

Phase-advancing capacitors for power factor correction

Do not mount a phase-advancing capacitor for power factor correction in the inverter's input (primary) or
output (secondary) circuit. Mounting it in the input (primary) circuit takes no effect. To correct the inverter
power factor, use an optional DC reactor (DCR). Mounting it in the output (secondary) circuit causes an
overcurrent trip, disabling operation.

An overvoltage trip that occurs when the inverter is stopped or running with a light load is assumed to be
due to surge current generated by open/close of phase-advancing capacitors in the power system. An
optional DC/AC reactor (DCR/ACR) is recommended as a measure to be taken at the inverter side.

Input current to an inverter contains a harmonic component that may affect other motors and
phase-advancing capacitors on the same power supply line. If the harmonic component causes any
problems, connect an optional DCR/ACR to the inverter. In some cases, it is necessary to insert a reactor in
series with the phase-advancing capacitors.
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(2) Power supply lines (Application of a DC/AC reactor)

Use an optional DC reactor (DCR) when the capacity of the power supply transformer is 500 kVA or more
and is 10 times or more the inverter rated capacity or when there are thyristor-driven loads. If no DCR is
used, the percentage-reactance of the power supply decreases, and harmonic components and their peak
levels increase. These factors may break rectifiers or capacitors in the converter section of the inverter, or
decrease the capacitance of the capacitors.

If the input voltage unbalance rate is 2% to 3%, use an optional AC reactor (ACR).
Max voltage (V) - Min voltage (V)
Three -phase average voltage (V)

Voltage unbalance (%) = x 67 (IEC 61800- 3)

(3) DC reactor (DCR) for correcting the inverter input power factor (for suppressing harmonics)
To correct the inverter input power factor (to suppress harmonics), use an optional DCR. Using a DCR
increases the reactance of inverter’s power source so as to decrease harmonic components on the power
source lines and correct the power factor of the inverter.

DCR models Input power factor Remarks
DCR2/4-00/00A/O0B Approx. 90% to 95% The last letter identifies the capacitance.
DCR2/4-000C Approx. 86% to 90% Efxgl;lskwlgr gﬁzlgged for nominal applied motor

Not ~ Select a DCR matching not the inverter but the nominal applied motor. Therefore, for HD-mode

ote inverters, arrange a DCR with the same capacity as the inverter; for LD-mode inverters, arrange
a DCR with one rank higher capacity than the inverter.

(4) PWM converter for correcting the inverter input power factor
Using a PWM converter (High power-factor, regenerative PWM converter, RHC series) corrects the inverter
power factor up to nearly 100%. When combining an inverter with a PWM converter, disable the main power
loss detection by setting the function code H72 to "0." If the main power loss detection is enabled (H72 = 1
by factory default), the inverter interprets the main power as being shut down, ignoring an entry of a run
command.

(5) Molded case circuit breaker (MCCB) or residual-current-operated protective device (RCD)/earth leakage
circuit breaker (ELCB)
Install a recommended MCCB or RCD/ELCB (with overcurrent protection) in the primary circuit of the
inverter to protect the wiring. Since using an MCCB or RCD/ELCB with a lager capacity than recommended
ones breaks the protective coordination of the power supply system, be sure to select recommended ones.
Also select ones with short-circuit breaking capacity suitable for the power source impedance.

Molded Case Circuit Breaker (MCCB) and
Residual-Current-Operated Protective Device (RCD)/Earth Leakage Circuit Breaker (ELCB)

Nominal Rated current of Nominal Rated current of
splf“j’:ﬁ; applied | | e |HDID MCCB and SPL?F‘;‘F’)GI; applied | oo oe |[HDILD MCCB and
\oltage Tk?lt\lo)r mode RCD/ELCB (A) \oltage Tk(\);;))r mode RCD/ELCB (A)

w/ DCR |w/o DCR w/ DCR |w/o DCR
0.4 | FRN0.4G1m-20 5 5 0.4 | FRN0.4G1m-400 5
0.75 | FRNO.75G1M-20 10 0.75 | FRNO.75G1m-40 5
1.5 | FRN1.5G1m-20 HD 10 15 1.5 | FRN1.5G1m-40 HD 10
2.2 | FRN2.2G1m-20 20 2.2 | FRN2.2G1m-40 15
3.7 | FRN3.7G1m-20 20 30 3.7 | FRN3.7G1m-4A 10 2
5.5 FRN5.5G1M-20 Tg 30 50 2(5) FRN4.0G1M-4E* " — —
7.5 ) 40 75 > FRN5.5G1m-400 )
FRN7.5G1m-200 ) 75 ) 20 40
> 11 ) 50 100 FRN7.5G1m-40 )
° FRN11G1m -20 1 30 50
Q 15 LD 75 125 > FRN11G1M-400 'EB
8 FRN15G1m-200 'Cg § 15 ) 60
< 185 ) 150 2 FRN15G1m-40 ) 40
@ FRN18.5G1m-200 100 @ 185 75
£ 2 LD 175 5 FRN18.5G1m-40 |HD
F FRN22G1m20  (HD $ 22 2 50 100
30 150 200 £ FRN22G1m-40 )
FRN30G1m-20 HD 30 75
37 LD 175 250 FRN30G1m-400 HD 125
FRN37G1m-20 EB 37 hg
45 D 200 300 FRN37G1m-40 ) 100
FRN45G1m-20 ) 45 ) 150
55 D 250 350 FRN45G1m-40 )
FRN55G1M-20 55 125 200
IS Lo 350 FRN55G1m-40] HD
* 4.0 kW for the EU. The inverter type is FRN4.0G1m-4E. 75 LD 175 —
Note: Abox (M) in the above table replaces S or E depending on the FRN75G1m-400 HD -
enclosure. 90 LD 200

Abox (O) in the above table replaces A or E depending on the
shipping destination.
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AWARNING

If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is
installed in the upstream power supply line in order to avoid the entire power supply system's shutdown
undesirable to factory operation, install a residual-current-operated protective device (RCD)/earth
leakage circuit breaker (ELCB) individually to inverters to break the individual inverter power supply
lines only.

Otherwise, a fire could occur.

Magnetic contactor (MC) in the inverter input (primary) circuit

Avoid frequent ON/OFF operation of the magnetic contactor (MC) in the input circuit; otherwise, the inverter
failure may result. If frequent start/stop of the motor is required, use FWD/REV terminal signals or the @ /
keys on the inverter's keypad.

The frequency of the MC's ON/OFF should not be more than once per 30 minutes. To assure 10-year or
longer service life of the inverter, it should not be more than once per hour.

@‘ » From the system's safety point of view, it is recommended to employ such a sequence that
p shuts down the magnetic contactor (MC) in the inverter input circuit with an alarm output signal
ALM issued on inverter's programmable output terminals. The sequence minimizes the
secondary damage even if the inverter breaks.

When the sequence is employed, connecting the MC's primary power line to the inverter's
auxiliary control power input makes it possible to monitor the inverter's alarm status on the
keypad.

The breakdown of a braking unit or misconnection of an external braking resistor may trigger
that of the inverter's internal parts (e.g., charging resistor). To avoid such a breakdown linkage,
introduce an MC and configure a sequence that shuts down the MC if a DC link voltage
establishment signal is not issued within three seconds after the MC is switched on.

For the braking transistor built-in type of inverters, assign a transistor error output signal DBAL
on inverter's programmable output terminals to switch off the MC in the input circuit.

Magnetic contactor (MC) in the inverter output (secondary) circuit

If a magnetic contactor (MC) is inserted in the inverter's output (secondary) circuit for switching the motor to
a commercial power or for any other purposes, it should be switched on and off when both the inverter and
motor are completely stopped. This prevents the contact point from getting rough due to a switching arc of
the MC. The MC should not be equipped with any main circuit surge killer.

Applying a commercial power to the inverter's output circuit breaks the inverter. To avoid it, interlock the MC
on the motor's commercial power line with the one in the inverter output circuit so that they are not switched
ON at the same time.

Surge absorber/surge killer
Do not install any surge absorber or surge killer in the inverter's output (secondary) lines.

W Noise reduction

If noise generated from the inverter affects other devices, or that generated from peripheral equipment causes
the inverter to malfunction, follow the basic measures outlined below.

a

—

(@)

If noise generated from the inverter affects the other devices through power wires or grounding wires:
- Isolate the grounding terminals of the inverter from those of the other devices.

- Connect a noise filter to the inverter power wires.

- Isolate the power system of the other devices from that of the inverter with an insulated transformer.
- Decrease the inverter's carrier frequency (F26).

If induction or radio noise generated from the inverter affects other devices:

- Isolate the main circuit wires from the control circuit wires and other device wires.

- Put the main circuit wires through a metal conduit pipe, and connect the pipe to the ground near the
inverter.

- Install the inverter into the metal panel and connect the whole panel to the ground.

- Connect a noise filter to the inverter's power wires.

- Decrease the inverter's carrier frequency (F26).

1-6



(3) When implementing measures against noise generated from peripheral equipment:
- For inverter's control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted
wires, connect the shield of the shielded wires to the common terminals of the control circuit.
- Connect a surge absorber in parallel with magnetic contactor's coils or other solenoids (if any).

W Leakage current

A high frequency current component generated by insulated gate bipolar transistors (IGBTs) switching on/off
inside the inverter becomes leakage current through stray capacitance of inverter input and output wires or a
motor. If any of the problems listed below occurs, take an appropriate measure against them.

Problem Measures
An earth leakage circuit 1) Decrease the carrier frequency.
breaker* that is connected 2) Make the wires between the inverter and motor shorter.
to the input (primary) side 3) Use an earth leakage circuit breaker with lower sensitivity than the one
has tripped. currently used.
*With overcurrent protection 4) Use an earth leakage circuit breaker that features measures against the
high frequency current component (Fuji SG and EG series).
An external thermal relay 1) Decrease the carrier frequency.
was activated. 2) Increase the current setting of the thermal relay.

3) Use the electronic thermal overload protection built in the inverter,
instead of the external thermal relay.

B Selecting inverter capacity

(1) To drive a general-purpose motor, select an inverter according to the nominal applied motor rating listed in
the standard specifications table. When high starting torque is required or quick acceleration or deceleration
is required, select an inverter with one rank higher capacity than the standard.

(2) Special motors may have larger rated current than general-purpose ones. In such a case, select an inverter
that meets the following condition.
Inverter rated current > Motor rated current

1.3.2 Precautions in running inverters
Precautions for running inverters to drive motors or motor-driven machinery are described below.

B Motor temperature

When an inverter is used to run a general-purpose motor, the motor temperature becomes higher than when it is
operated with a commercial power supply. In the low-speed range, the motor cooling effect will be weakened, so
decrease the output torque of the motor when running the inverter in the low-speed range.

B Motor noise

When a general-purpose motor is driven by an inverter, the noise level is higher than that when it is driven by a
commercial power supply. To reduce noise, raise carrier frequency of the inverter. Operation at 60 Hz or higher
can also result in higher noise level.

B Machine vibration

When an inverter-driven motor is mounted to a machine, resonance may be caused by the natural frequencies

of the motor-driven machinery. Driving a 2-pole motor at 60 Hz or higher may cause abnormal vibration. If it

happens, do any of the following:

- Consider the use of a rubber coupling or vibration-proof rubber.

- Use the inverter's jump frequency control feature to skip the resonance frequency zone(s).

- Use the vibration suppression related function codes that may be effective. For details, refer to the
description of H80 in Chapter 5 "FUNCTION CODES."
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1.3.3 Precautions in using special motors

When using special motors, note the followings.

W Explosion-proof motors

When driving an explosion-proof motor with an inverter, use a combination of a motor and an inverter that has
been approved in advance.

B Submersible motors and pumps

These motors have a larger rated current than general-purpose motors. Select an inverter whose rated output
current is greater than that of the motor. These motors differ from general-purpose motors in thermal
characteristics. Decrease the thermal time constant of the electronic thermal overload protection to match the
motor rating.

B Brake motors

For motors equipped with parallel-connected brakes, their power supply for braking must be supplied from the
inverter input (primary) circuit. If the power supply for braking is mistakenly connected to the inverter's output
(secondary) circuit, the brake may not work when the inverter output is shut down. Do not use inverters for
driving motors equipped with series-connected brakes.

B Geared motors

If the power transmission mechanism uses an oil-lubricated gearbox or speed changer/reducer, then continuous
operation at low speed may cause poor lubrication. Avoid such operation.

W Synchronous motors

It is necessary to take special measures suitable for this motor type. Contact your Fuji Electric representative for
details.

M Single-phase motors

Single-phase motors are not suitable for inverter-driven variable speed operation.

W High-speed motors

If the reference frequency is set to 120 Hz or higher to drive a high-speed motor, test-run the combination of the
inverter and motor beforehand to check it for the safe operation.
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Chapter 2 MOUNTING AND WIRING THE INVERTER

2.1 Operating Environment

Install the inverter in an environment that satisfies the requirements listed in Table 2.1.

Table 2.1 Environmental Requirements

Item Specifications

Indoors

-10 to +50°C (Note 1)

Site location

Surrounding

temperature

Relative 5 to 95% (No condensation)

humidity

Atmosphere The inverter must not be exposed to dust, direct
sunlight, corrosive gases, flammable gases, oil mist,
vapor or water drops.
Pollution degree 2 (IEC60664-1) (Note 2)
The atmosphere can contain a small amount of salt.
(0.01 mg/cm2 or less per year)
The inverter must not be subjected to sudden
changes in temperature that will cause condensation
to form.

Altitude 1,000 m max. (Note 3)

Atmospheric 86 to 106 kPa

pressure

Vibration 3 mm (Max. amplitude) 2 to less than 9 Hz
9.8 m/s2 9 to less than 20 Hz
2 m/s2 20 to less than 55 Hz
1 m/s2 55 to less than 200 Hz

2.2 Installing the Inverter

(1) Mounting base

Install the inverter on a base made of metal or other non-flammable
material. Do not mount the inverter upside down or horizontally.

AWARNING

Install the inverter on a base made of metal or other non-flammable
material.
Otherwise, a fire could occur.

(2) Clearances

Ensure that the minimum clearances indicated in Figure 2.1 are
maintained at all times. When installing the inverter in the panel of
your system, take extra care with ventilation inside the panel as the
surrounding temperature easily rises. Do not install the inverter in a
small panel with poor ventilation.

B When mounting two or more inverters

When mounting two or more inverters in the same unit or panel,
basically lay them out side by side. When mounting them necessarily
one above the other, be sure to separate them with a partition plate or
the like so that any heat radiating from an inverter will not affect the
one/s above.

As long as the surrounding temperature is 40°C or lower, inverters
with a capacity of 22 kW or below can be mounted side by side
without any clearance between them.

2-1

Table 2.2 Output Current Derating Factor

in Relation to Altitude

Altitude doeurlaptlilr: ;?;rg;:
1000 m or lower 1.00
1000 to 1500 m 0.97
1500 to 2000 m 0.95
2000 to 2500 m 0.01
2500 to 3000 m 0.88

(Note 1) When inverters are mounted
side-by-side without any clearance between
them (22 kW or below), the surrounding
temperature should be within the range
from -10 to +40°C.

(Note 2) Do not install the inverter in an
environment where it may be exposed to
lint, cotton waste or moist dust or dirt which
will clog the heat sink of the inverter. If the
inverter is to be used in such an
environment, install it in a dustproof panel
of your system.

(Note 3) If you use the inverter in an
altitude above 1000 m, you should apply an
output current derating factor as listed in
Table 2.2.

Top | 100 mm

Left

10mm

Bottom | 100 mm

* For the inverters with a capacity of 1.5
kW or below and 30 kW or above,
maintain 50 mm clearance to the right
and left sides, 100 mm to the front.

Figure 2.1 Mounting Direction and
Required Clearances



B When employing external cooling External heat

; ) K . radiation (70%)

In external cooling, the heat sink, which dissipates about 70% of the L";:{na' x T
total heat (total loss) generated into air, is situated outside the radiation Cooling
equipment or the panel. The external cooling, therefore, significantly (30%) == fans
reduces heat radiating inside the equipment or panel.
To employ external cooling for inverters with a capacity of 22 kW or “Internal
below, use the external cooling attachment option; for those with a g’{‘hp:gg:_ I~ Heat
capacity of 30 kW or above, simply change the positions of the Max.50°C" sink
mounting bases.

Internal External

air intake | air intake

Figure 2.2 External Cooling

ACAUTION

Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials from getting into the
inverter or from accumulating on the heat sink.

Otherwise, a fire or accident could occur.

To utilize external cooling for inverters with a capacity of 30 kW or above, change the positions of the top and
bottom mounting bases from the edge to the center of the inverter as illustrated in Figure 2.3.
Screws differ in size, length and count for each inverter. Be sure to refer to the table below.

Table 2.3 Screw Count and Tightening Torque

Base fixing screw Case fixing screw Tightening torque
(Screw type and q'ty) (Screw type and q'ty) (N.m)

M6 x 20

Inverter type

FRN30G1M-200/FRN37G1M-200 M6 x 20

5 pcs for upper side, . 5.8
FRN30G1E-4[0 to FRN55G1m-400 3 pes for lower side 2 pcs for upper side
FRN45G1M-20/FRN55G1m-20 M6 x 20 M6 x 12
FRN75G1m-400 3 pcs each for upper and lower sides | 3 pcs for upper side 58

Note: Abox (M) in the above table replaces S or E depending on the enclosure.

Abox (O) in the above table replaces A or E depending on the shipping destination.

1) Remove all of the base fixing screws from the top and bottom of the inverter. Also remove the case fixing
screws from the top. (On the bottom are no case fixing screws.)

2) Move the top mounting base to the center of the inverter and secure it with the base fixing screws (2 or 3
pcs), using case fixing screw holes. (After the movement of the top mounting base, 5 or 3 screws are left
unused.)

3) Move the bottom mounting base to the center of the inverter and secure it with the base fixing screws.

Base fixing screws \n
M

Case fixing screws

2o
?\ i Bottom mounting base
\< -
L
M6 N
Base fixing screws

Figure 2.3 Changing the Positions of the Top and Bottom Mounting Bases

ACAUTION

When changing the positions of the top and bottom mounting bases, use only the specified screws.
Otherwise, afire or accident could occur.




2.3 Wiring

Follow the procedure below. (In the following description, the inverter has already been installed.)

2.3.1 Removing and mounting the front cover and the wiring guide

(1) For inverters with a capacity of 22 kW or below

@ First loosen the front cover fixing screw, slide the cover downward holding its both sides, tilt it toward you,
and then pull it upward, as shown below.

@ While pressing the wiring guide upward, pull it out toward you.

@ Atfter carrying out wiring (see Sections 2.3.2 through 2.3.7), put the wiring guide and the front cover back into
place in the reverse order of removal.

wiring guide upward,

Front cover fixing screw Front cover Wiring guide .
pull it out toward you.

Figure 2.4 Removing the Front Cover and the Wiring Guide (FRN11G1m-4[)
Note: Abox (M) in the above figure replaces S or E depending on the enclosure.
Abox (O) in the above figure replaces A or E depending on the shipping destination.
(2) For inverters with a capacity of 30 to 75 kW
@ Loosen the four front cover fixing screws, hold the cover with both hands, slide it upward slightly, and pull it
toward you, as shown below.

@ Atfter carrying out wiring (see Sections 2.3.2 through 2.3.7), align the screw holes provided in the front cover
with the screws on the inverter case, then put the front cover back into place in the reverse order of removal.

Tip_ To expose the control printed circuit board (control PCB), open the keypad enclosure.

Front cover
fixing screws

Keypad enclosure

e

Front cover

Front cover
fixing screws

Tightening torque: 1.8 N-m (M4)
3.5 N'm (M5)
Figure 2.5 Removing the Front Cover (FRN30G1M-40)
Note: A box (M) in the above figure replaces S or E depending on the enclosure.
A box (O) in the above figure replaces A or E depending on the shipping destination.
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2.3.2 Terminal arrangement diagram and screw specifications

The table and figures given below show the terminal screw sizes, tightening torque and terminal arrangements.
Note that the terminal arrangements differ depending on the inverter types. In each of the figures, two grounding
terminals (&G) are not exclusive to the power supply wiring (primary circuit) or motor wiring (secondary circuit).

(1) Arrangement of main circuit terminals
Table 2.4 Main Circuit Terminal Properties

Power Nominal HD/LD Terminal | Tightening | Grounding | Tightening
supply | applied motor Inverter type mode screw torque screw torque | Refer to:
voltage (kw) size (N-m) size (N-m)
0.4 FRNO.4G1m-200 .
M3.5 1.2 M3.5 1.2 Figure A
0.75 FRNO.75G1m-20
15 FRN1.5G1m-200 HD
2.2 FRN2.2G1m-200 M4 1.8 M4 1.8 Figure B
3.7 FRN3.7G1m-200
X HD
55 FRN5.5G1m-200 )
7.5 TSy
FRN7.5G1m-20 b M5 35 M5 35 Figure C
n HD
FRN11G1m-200
LD
Three- 15 HD
phase FRN15G1m-20 )
200V 18.5 HD
FRN18.5G1m-200 M6 5.8 M6 5.8 Figure D
LD
22 D
FRN22G1m-20 )
30 D
FRN30G1m-20 ) M8 135 Figure E
37 TSy EE—
FRN37G1m-20 )
45 HD M8 13.5
FRN45G1m-200 M10 27 Figure F
LD
55
FRN55G1m-20 HD
75 LD
0.4 FRNO.4G1m-40 .
M3.5 1.2 M3.5 1.2 Figure A
0.75 FRNO.75G1m-40
15 FRN1.5G1m-40 HD
22 FRN2.2G18-400 M4 1.8 M4 1.8 Figure B
3.7 FRN3.7G1M-4A
(4.0) FRN4.0G1m-4E
X HD
55 FRN5.5G1m-40
Three- 75 LD
phase FRN7.5G1M-400 HD M5 35 M5 35 |Figure C
400 V LD
n HD
FRN11G1m-40 )
15 HD
FRN15G1m-40 b
18.5 D
FRN18.5G1m-40 M6 5.8 M6 5.8 Figure D
LD
22
HD
FRN22G1m-40
30 LD

* 4.0 kW for the EU. The inverter type is FRN4.0G1M-4E.

Note: Abox (M) in the above table replaces S or E depending on the enclosure.
A box (O) in the above table replaces A or E depending on the shipping destination.
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Table 2.4 Main Circuit Terminal Properties (Continued)

Power Nominal HD/LD Terminal |Tightening |Grounding|Tightening
supply |applied motor Inverter type mode screw torque screw torque |Refer to:
voltage (kW) size (N-m) size (N-m)
30 FRN30G1M-40] HD
LD
37 ")
FRN37G1m-40 )
Three- 45 D M8 13.5 Figure E
phase FRN45G1m-40 M8 135
400 V 55 hg
FRN55G1m-40
LD
75 ") E—
u )
% FRN75G1m-40 ) M10 27 Figure F

Note: A box (M) in the above table replaces S or E depending on the enclosure.
Abox (O) in the above table replaces A or E depending on the shipping destination.

Terminal RO, TO: Screw size M3.5, Tightening torque 1.2 N-m (common to all inverter types)

Terminal R1, T1: Screw size M3.5, Tightening torque 1.2 N-m (for 200 V class series with 37 kW or above and
for 400 V class series with 75 kW or above)

Figure A X Charging lamp Figure B 3 Charging lamp

IR EEEREREEEE Terminal block width
Terminal block width: 6.6 L) ‘LVR L2/s LS/T‘DB P1 [P N(-)| ] ‘ v |w | - RO,TO: 6.6
L) G|  -Others: 95
Figure C % Charging lamp Figure D 30 Charging lamp

22 22

135 135 135 12 12 _ 12

BHEEEEE ©| o
P1 [P NV VW u v

EX IS
s

16 16 16 66 12 12
e e 22 22 22 66 165 22 22 22
LIR | L2is o o/ oRo|e @O
UR | s | Lam H 08 | Pt | P | NO
79
16.5 6.6

* Grounding terminal for input line, provided &G

only on the EMC filter built-in type

Figure E hed Figure F
|t 6.6 Charging lamp e 66
A S
23 23 23 %&a 23 23 23 %H 20 30

<:> O <:> L1/R L2/s L3/T
P1 P{+) N(-) <:> <:>
O TETTE TS P P() NG

30
L1/R | L2/S L3T U v W <:>
OCOO TV

] [-¢}

23 23 37 37 37
eG oG
23 23

3 [ va ] vz [rmilemz] xi [ x2 [ x3 [ x4 [x6 [ x6 [ x7]  [EN]

30a[s08]30c] [v1] vz Jom] 11 [12 J13 Jci [ 11 [cM FwoRev[PLC]PLC [ox+] Dx-[sD
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2.3.3 Recommended wire sizes

Tables 2.5 and 2.6 list the recommended wire sizes. Use crimp terminals covered with an insulation sheath or
with an insulation tube. The recommended wire sizes for the main circuits are examples of using a single HIV
wire (JIS C3317) (for 75°C) at a surrounding temperature of 50°C.

Table 2.5 Recommended Wire Sizes

Terminals common to all inverters Recommended wire size (mm2)
Control circuit terminals 0.65 to 0.82 mm? (AWG19 or AWG18) *1
Auxiliary power input terminals for the control circuit 20
RO and TO :
Auxiliary power input terminals for the fans 2.0 (200 V class series with 37 kW or above and
Rland T1 400 V class series with 75 kW or above)

*1 Using wires exceeding the recommended sizes may lift the front cover depending upon the number of wires used,
impeding keypad' normal operation.

Table 2.6 Recommended Wire Sizes

Recommended wire size (mm?)
>
S, | Nominal Main circuit
7 2| applied HD/LD in circui
53 Inverter type Main circuit power )
ge Tk‘a;’)’ mode input Grounding 'g‘lfgtir Dcr | Brakng
o L1/R, L2/S, L3IT
g ( L 86| vw | PLPO (p(s) bg)
w/ DCR | w/o DCR
0.4 FRNO0.4G1m-20
0.75 FRNO.75G1m-20
15 FRN1.5G1m-20 HD 2.0 2.0 2.0 2.0 2.0
2.2 FRN2.2G1m-20 '
3.7 FRN3.7G1m-200
5.5 HD 35 35 35
FRN5.5G1m-20 b 35
7.5 35 55 55
HD 55
FRN7.5G1m-2[0 b 5.5
11 55 14 8.0 8.0
HD 2.0
> FRN11G1m-20 :
LD
8 15 14
I3 HD
) FRN15G1m-20 14 22 8.0 14
2 LD
< 18.5
> HD
8 FRN18.5G1m-20 22
= LD 2
= 22 D 22 38 22
FRN22G1m-20 14
N LD 38*2 60*3 38*2 38*2
HD 38
FRN30G1m-20
LD 38 60 38
37 60
HD
FRN37G1m-200 b
45 60 60 35
HD 22
FRN45G1m-20 b 100 100
55 100 100
FRN55G1m-200 HD 55
75 LD 150** - 150** 150** '

*2 Use the crimp terminal model No. 38-6 manufactured by JST Mfg. Co., Ltd., or equivalent.

*3 Use the crimp terminal model No. 60-6 manufactured by JST Mfg. Co., Ltd., or equivalent.

*4 When using 150 mm? wires for main circuit terminals, use CB150-10 crimp terminals designed for low voltage
appliances in JEM1399.

Note: A box (M) in the above table replaces S or E depending on the enclosure.
Abox (O) in the above table replaces A or E depending on the shipping destination.
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Table 2.6 Recommended Wire Sizes (Continued)

® Recommended wire size (mm?)
E’ Main circuit
s )
< No”}!”z' . Main circuit power
S | apple Inverter t HD/LD input
ype i
" | mose | am 055, 1am|cmoar| " | ocn | ot
Y W
g ©6 | v,w | PLPOT (e ey
o w/ DCR | w/o DCR
0.4 FRNO0.4G1m-40
0.75 FRNO.75G1m-40
1.5 FRN1.5G1m-40 HD
2.2 FRN2.2G1m-40 2.0
3.7 FRN3.7G1H-4A 2.0 2.0
(4.0*5) | FRN4.0G1M-4E 2.0 2.0
55 HD
FRN5.5G1m-40
LD
7.5
HD
FRN7.5G1m-40 b
11 35 35 35
HD
FRN11G1m-40
LD 3.5
> 15 3.5 55
S HD
< FRN15G1m-40 5.5
3 | 185 LD 8.0" 55
@ . . . 2.0
< HD
=3 FRN18.5G1m-40 b 55 55
[0}
o | 22 8.0 8.0*6
£ HD 14
FRN22G1m-40
LD
30 14
HD
FRN30G1m-40 14 14
LD 22
37 8.0
HD
FRN37G1m-40 22
LD
45 22
HD
FRN45G1m-40 b 22 38
55 38 38
HD
FRN55G1m-400
LD 14
75 38 60
HD - 60
FRN75G1m-40
90 LD 60 100

*5 4.0 KW for the EU. The inverter type is FRN4.0G1m-4E.
*6 Use the crimp terminal model No. 8-L6 manufactured by JST Mfg. Co., Ltd., or equivalent.

Note: Abox (M) in the above table replaces S or E depending on the enclosure.
Abox (O) in the above table replaces A or E depending on the shipping destination.
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2.3.4 Wiring precautions

Follow the rules below when performing wiring for the inverter.

()
()

3)
)
(©)

6)

@)

Make sure that the source voltage is within the rated voltage range specified on the nameplate.

Be sure to connect the three-phase power wires to the main circuit power input terminals L1/R, L2/S and
L3/T of the inverter. If the power wires are connected to other terminals, the inverter will be damaged when
the power is turned ON.

Always connect the grounding terminal to prevent electric shock, fire or other disasters and to reduce
electric noise.

Use crimp terminals covered with insulated sleeves for the main circuit terminal wiring to ensure a reliable
connection.

Keep the power supply wiring (primary circuit) and motor wiring (secondary circuit) of the main circuit, and
control circuit wiring as far away as possible from each other.

After removing a screw from the main circuit terminal block, be sure to restore the screw even if no wire is
connected.

Use the wiring guide to separate wiring. For inverters with a capacity of 3.7 kW or below, the wiring guide
separates the main circuit wires and the control circuit wires. For inverters with a capacity of 5.5 to 22 kW, it
separates the upper and lower main circuit wires, and control circuit wires. Be careful about the wiring
order.

Control circuit wires  Upper main circuit wires

Conirol circuit Wiring guide
e WHES
— Wiring guide | ™ Lower main circuit
wires
1
Main circuit wines I =22
L ]
L ]
s———e |-,
FRN3.7G1m-40 FRN11G1m-40

Note: Abox (M) in the above figure replaces S or E depending on the enclosure.
Abox (O) in the above figure replaces A or E depending on the shipping destination.

B Preparing for the wiring guide

Inverters with a capacity of 11 to 22 kW (three-phase 200 V class series) is sometimes lacking in wiring
space for main circuit wires depending upon the wire materials used. To assure a sufficient wiring space,
remove the clip-off sections (see below) as required with a nipper. Note that the enclosure rating of IP20
may not be ensured when the wiring guide itself is removed to secure a space for thick main circuit wiring.

Clip-off sections

Clip-off sections

Before removal of clip-off sections After removal of clip-off sections
Wiring Guide (FRN15G1m-40)

Note: Abox (M) in the above figure replaces S or E depending on the enclosure.
A box (O) in the above figure replaces A or E depending on the shipping destination.
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(8) In some types of inverters, the wires from the main circuit terminal block cannot be straight routed. Route
such wires as shown below so that the front cover is set into place.

AWARNING

« When wiring the inverter to the power source, insert a recommended molded case circuit breaker
(MCCB) or residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)
(with overcurrent protection) in the path of each pair of power lines to inverters. Use the
recommended devices within the recommended current capacity.

« Be sure to use wires in the specified size.

« Tighten terminals with specified torque.

Otherwise, afire could occur.

+ When there is more than one combination of an inverter and motor, do not use a multicore cable for
the purpose of handling their wirings together.

« Do not connect a surge killer to the inverter's output (secondary) circuit.
Doing so could cause a fire.

« Ground the inverter in compliance with the national or local electric code.
« Be sure to ground the inverter's grounding terminals &G.
Otherwise, an electric shock or fire could occur.

¢ Qualified electricians should carry out wiring.
« Be sure to perform wiring after turning the power OFF.
Otherwise, electric shock could occur.

« Be sure to perform wiring after installing the inverter unit.
Otherwise, electric shock or injuries could occur.

« Ensure that the number of input phases and the rated voltage of the product match the number of
phases and the voltage of the AC power supply to which the product is to be connected.
Otherwise, a fire or an accident could occur.

« Do not connect the power source wires to inverter output terminals (U, V, and W).
Doing so could cause fire or an accident.
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2.3.5 Wiring of main circuit terminals and grounding terminals

This section shows connection diagrams with the Enable input function used.
(1) FRN_ _ _G1m-2A/4A, with SINK mode input by factory default

MCCBor 4 .
Power supply RCD/ELCB mMc'2
200 V class series
200 to 240 V -~
50/60 Hz |
400 V class series A
38010 480 V
50/60 Hz -

Auxiliary control power input 3 ‘\
Augxiliary fan power input 4 [

Grounding terminal

Analog input

Potentiometer power supply

Voltage input for
frequency setting

- Power switching connector
(CN UX)*10

- Fan power supply switching connector

(CN R)/(CN W)*10

—_——

0'to +10 VDC
(0to =10 VDC)

Voltage input for

frequency setting
0to +10VDC

Current input for

frequency setting
410 20mA DC

| -
Cc1 L
— i PTC/NTC

i
i
1| [V2

sws*11

+24vDG)( OV ]

Enable input'12 L

Safety switch

Digital input 2

Run forward command
Run reverse command

F

Digital input common terminal

010 10
VDC
41020
mA DC )
Swa 11

0to 10

vDC FM;
41020
mA DC

swe 1

FM1

&

Grounding terminal *7

[ Controlcireuit_] "8

Contact outputs *9
Alarm output
(for any alarm})

] AX terminal
function

|
| Transistor outputs 9
i Motor overload early warning

i Frequency/speed detected

+ Frequency/speed arrival

! Inverter running

I'Common terminal

e
Analog frequency
meter

Analog frequency
meter

[>1 1

J Data transmission

Select multi-frequency (0 to 1 step)

Gt

Select multi-frequency (O to 3 step)
Select multi-frequency (0 to 7 step)

RS-485 COM port 2
(TB)

Select multi-frequency (0 to 15 step)

Select ACC/DEC time (2 steps)

Select ACC/DEC time (4 steps)

Reset alarm

Digital input common terminal

DBR : Dynamic Braking Resistor

DCR : DC Reactor

RCD : Residual-current-operated
protective device

ELCB : Earlh Leakage Circuil Breaker

MC : Magnetic Contactor

MCCE : Moided Case Circuit Breaker

RS-485 COM port 1
(RJ-45 connector for keypad)




(2) FRN_ _

MCCB or

_G1m-4E, with SOURCE mode input by factory default

-

cM
TH

R

| ; .
«1 - N $ 2
ReDELCB™  mMCZ | [ P1E P+ NG ‘
|
L1/R
Power supply P 7 | I
400 V class series : i 1 L2/S ¢ L‘:'J Jj'
380 to 480 V - B | I T
50/60 Hz i |
< i i L3/T

Auxiliary control power input 3 ‘\
Augxiliary fan power input 4 [

Grounding terminal

Analog input
Potentiometer power supply

Voltage input for
frequency setting
Oto +10 VDC

- Power switching connector
(CN UX)*10

- Fan power supply switching connector
(CN R)/(CN W)*10

(0'to =10 VDC)
Voltage input for

frequency setting
0to +10VDC

Current input for

frequency setting
410 20mA DC

Enable input'12 L

Safety switch

Digital input 2

Run forward command
Run reverse command

[ Controlcireuit_] "8

Grounding terminal *7

Contact outputs *9
Alarm output
(for any alarm})

AX terminal
| ] function
| Transistor outputs ™9
i Motor overload early warning
i Frequency/speed detected
+ Frequency/speed arrival
! Inverter running
I'Common terminal

|

=
Analog frequency
meter

Analog frequency
meter

o Oto 10 !
— vDC FM1) |
— 41020 I

mA DC SWa 11 ‘
0t 10 T
VDC Fv2) |
41020 I
mA DC SWe 11 \
I

DX+] |

1 1T oxl

J Data transmission

Select multi-frequency (0 to 1 step)
Select multi-frequency (O to 3 step)
Select multi-frequency (0 to 7 step)
Select multi-frequency (0 to 15 step)
Select ACC/DEC time (2 steps)
Select ACC/DEC time (4 steps)
Reset alarm

DBR . Dynamic Braking Resistor

DCR DC Reactor

RCD Residual-current-operated
protective device

ELCB : Earth Leakage Circuit Breaker

MG : Magnetic Contactor

MCCB : Molded Case Circuit Breaker

o

RS-485 COM port 2
(TB)

RS-485 COM port 1
(RJ-45 connector for keypad)
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*1

*2

*3

*4

*5

*6

*7

*8

*9

Install a recommended molded case circuit breaker (MCCB) or residual-current-operated protective device
(RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection function) in the primary circuit of the inverter
to protect wiring. Ensure that the circuit breaker capacity is equivalent to or lower than the recommended capacity.

Install a magnetic contactor (MC) for each inverter to separate the inverter from the power supply, apart from the
MCCB or RCD/ELCB, when necessary.
Connect a surge absorber in parallel when installing a coil such as the MC or solenoid near the inverter.

To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective function
or to keep the keypad alive even if the main power has shut down, connect these terminals to the power supply lines.
Without power supply to these terminals, the inverter can run.

Normally no need to be connected. Use these terminals when the inverter is equipped with a high power-factor,
regenerative PWM converter (RHC series).

When connecting an optional DC reactor (DCR), remove the jumper bar from the terminals P1 and P(+).
Inverters with a capacity of 55 kW in LD mode and inverters with 75 kW or above require a DCR to be connected. Be
sure to connect it to those inverters.

Use a DCR when the capacity of the power supply transformer exceeds 500 kVA and is 10 times or more the
inverter rated capacity, or when there are thyristor-driven loads in the same power supply line.

Inverters with a capacity of 7.5 kW or below have a built-in braking resistor (DBR) between the terminals P(+) and
DB.
When connecting an external braking resistor (DBR), be sure to disconnect the built-in one.

A grounding terminal for a motor. Use this terminal if needed.

For control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted wires, connect the shield
of them to the common terminals of the control circuit. To prevent malfunction due to noise, keep the control circuit
wiring away from the main circuit wiring as far as possible (recommended: 10 cm or more). Never install them in the
same wire duct. When crossing the control circuit wiring with the main circuit wiring, set them at right angles.

The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X7], [FWD] and
[REV], transistor output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C] and [30A/B/C].

*10 Switching connectors in the main circuits. For details, refer to "® Switching connectors" later in this section.

*11 Slide switches on the control printed circuit board (control PCB). Use these switches to customize the inverter

operations. For details, refer to Section 2.3.7 "Setting up the slide switches."

*12 When using the Enable input function, be sure to remove the jumper wire from terminals [EN] and [PLC]. For

opening and closing the hardware circuit between terminals [EN] and [PLC], use safety components such as safety
relays and safety switches that comply with EN954-1, Category 3 or higher. Be sure to use shielded wires exclusive
to terminals [EN] and [PLC]. (Do not put them together with any other control signal wire in the same shielded core.)
Ground the shielding layer. For details, refer to Chapter 9, Section 9.6 "Compliance with EN954-1, Category 3."

When not using the Enable input function, keep the terminals between [EN] and [PLC] short-circuited with the jumper
wire (factory default).
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@ Primary grounding terminal (&G) for inverter enclosure
Two grounding terminals (&G) are not exclusive to the power supply wiring (primary circuit) or motor wiring
(secondary circuit).

Be sure to ground either of the two grounding terminals for safety and noise reduction. The inverter is designed
for use with safety grounding to avoid electric shock, fire and other disasters.

The grounding terminal for inverter enclosure should be grounded as follows:

1) Ground the inverter in compliance with the national or local electric code.

2) Use a thick grounding wire with a large surface area and keep the wiring length as short as possible.

@ An EMC filter built-in type of inverters with a capacity of 5.5 to 11 kW (both 200 V and 400 V class
series) has three grounding terminals. For effective noise suppression, connect grounding wires to the

specified grounding terminals. (Refer to Chapter 9, Section 9.3.2 "Recommended installation
procedure.")

@ Inverter output terminals U, V, and W and secondary grounding terminals (&G) for motor

Inverter’s output terminals should be connected as follows:
1) Connect the three wires of the 3-phase motor to terminals U, V, and W, aligning the phases each other.
2) Connect the secondary grounding wire to the grounding terminal (&G).

Note_ When there is more than one combination of an inverter and motor, do not use a multicore cable for
the purpose of handling their wirings together.

Inverter 1
e

Multicore cable

@ DC reactor terminals P1 and P(+)

Connect a DC reactor (DCR) to these terminals for power factor correction.
1) Remove the jumper bar from terminals P1 and P(+).
2) Connect an optional DCR to those terminals.

( Note_ * The wiring length should be 10 m or below.
« Do not remove the jumper bar when a DCR is not used.

* Inverters with a capacity of 55 kW in LD mode and inverters with 75 kW or above require a DCR to be
connected. Be sure to connect it to those inverters.

« If a PWM converter is connected to the inverter, no DCR is required.

AWARNING

Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer
exceeds 500 kVA and is 10 times or more the inverter rated capacity.

Otherwise, afire could occur.
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@ DC braking resistor terminals P(+) and DB (for inverters with a capacity of 22 kW or below)

Built-in DC braking

. . . . . Option mounting steps
Capacity (kW) | Braking transistor resistor (DBR) Optional devices

required

External DC braking resistor
(with a larger capacity) 1.2.3)

04t07.5 Built-in Built-in

11 to 22 Built-in No External DC braking resistor 2),3)

In inverters with a capacity of 7.5 kW or below, if the capacity of the built-in DC braking resistor (DBR) is
insufficient since the inverter undergoes frequent start/stop or heavy inertial load, mount an optional external DC
braking resistor (DBR) with a larger capacity to increase the braking capability. Before mounting the external
DBR, remove the built-in DBR using the steps below.

1) For inverters with a capacity of 0.4 to 3.7 kW, disconnect the wiring of the built-in DBR from terminals P(+)
and DB; for inverters with a capacity of 5.5 and 7.5 kW, disconnect the wiring from terminal DB and the
internal relay terminal (see the figure below).

Insulate the terminals of the disconnected wires with insulating tape or other materials.

— Terminal DB

Relay terminal

Wires from the built-in
DC braking resistor (DBR)
2) Connect an optional DBR to terminals P(+) and DB
The internal relay terminal on inverters with a capacity of 5.5 and 7.5 kW is left unused.
3) Arrange the DBR and inverter so that the wiring length comes to 5 m or less and twist the two DBR wires or

route them together in parallel.
AWARNING

When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and
DB.

Otherwise, a fire could occur.

® DC link bus terminals P(+) and N(-)

Capacity Braking Built-in DC braking . . . .
(kW) transistor resistor (DBR) Optional devices Devices and terminals
Braking unit Inverter—Braking unit: P(+) and N(-)
30to 75 No No - - - -
DC braking resistor (DBR) Braking unit—DBR: P(+) and DB

1) Connecting an optional braking unit or DC braking resistor (DBR)
For inverters with a capacity of 30 kW or above, both a braking unit and DBR are necessary.
Connect the terminals P(+) and N(-) of a braking unit to those on the inverter. Arrange the inverter and the
braking unit so that the wiring length comes to 5 m or less and twist the two wires or route them together in
parallel.
Next, connect the terminals P(+) and DB of a DBR to those on the braking unit. Arrange the braking unit
and DBR so that the wiring length comes to 10 m or less and twist the two wires or route them together in
parallel.
For details about the wiring, refer to the Braking Unit Instruction Manual.
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2) Connecting other external devices
A DC link bus of other inverter(s) or a PWM converter is connectable to these terminals.

Note_when you need to use the DC link bus terminals P(+) and N(-), consult your Fuji Electric

representative.
® Switching connectors
B Power switching connectors (CN UX) (for 400 V class series with 75 kW or above)

The 400 V class series with 75 kW or above is equipped with a set of switching connectors (male) which should
be configured according to the power source voltage and frequency. By factory default, a jumper (female
connector) is set to UL. If the power supply to the main power inputs (L1/R, L2/S, L3/T) or the auxiliary fan
power input terminals (R1, T1) matches the conditions listed below, change the jumper to U2.

For the switching instructions, see Figures 2.6 and 2.7.

CN UX (red) CN UX (red)

Connector
configuration

£z 5> o
Power source 398 to 440 V/50 Hz, 430 to 480 V/60 Hz 380 to 398 V/50 Hz
voltage (Factory default) 380 to 430 V/60 Hz

Note_ The allowable power input voltage fluctuation is within -15% to +10% of the power source voltage.

B Fan power supply switching connectors (CN R and CN W) (for 200 V class series with 37 kW or above and
400 V class series with 75 kW or above)

The standard FRENIC-MEGA series accepts DC-linked power input in combination with a PWM converter. The
200 V class series with 37 kW or above and 400 V class series with 75 kW or above, however, contain
AC-driven components such as AC fans. To supply AC power to those components, exchange the CN R and CN
W connectors as shown below and connect the AC power line to the auxiliary fan power input terminals (R1,
T1).

For the switching instructions, see Figures 2.6 and 2.7.

CN R (red) CNW (white) | CNW (white) CN R (red)
Connector
configuration
Vral —— g
74 4:11{{*_7 4
Use conditions When not using terminal R1 or T1 When lusmg termlr?als Rland T1
(Factory default) . Feedujg the pc-llnked power
« Combined with a PWM converter

Note_ By factory default, the fan power supply switching connectors CN R and CN W are set on
the and positions, respectively. Do not exchange them unless you drive the inverter with
a DC-linked power supply.
Wrong configuration of these switching connectors cannot drive the cooling fans, causing a heat sink

overheat alarm OhZ1 or a charger circuit alarm pbF .
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B Location of the switching connectors

The switching connectors are located on the power printed circuit board (power PCB) as shown below.

Keypad enclosure  Power switching connectors
(CN UX)

—! -:‘—ﬁFW 4 Fan power supply switching
= connectors (CN R and
= | Auxiliary fan power input
terminals

Power PCB

T

Auxiliary power input terminals

Figure 2.6 Location of Switching Connectors and Auxiliary Power Input Terminals

@ To remove each of the jumpers, pinch its
upper side between your fingers, unlock its
fastener, and pull it up.
When mounting it, fit the jumper over the
connector until it snaps into place.

(CN UX)

W (CNR), (CN W)

Figure 2.7 Inserting/Removing the Jumpers

@ Main circuit power input terminals L1/R, L2/S, and L3/T (three-phase input)
The three-phase input power lines are connected to these terminals.
1) For safety, make sure that the molded case circuit breaker (MCCB) or magnetic contactor (MC) is turned

OFF before wiring the main circuit power input terminals.

2) Connect the main circuit power supply wires (L1/R, L2/S and L3/T) to the input terminals of the inverter via
an MCCB or residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)*, and
an MC if necessary.

It is not necessary to align phases of the power supply wires and the input terminals of the inverter with
each other.

* With overcurrent protection

@_ It is recommended to insert a manually operable magnetic contactor (MC) that allows you to
disconnect the inverter from the power supply in an emergency (e.g., when the protective function is
activated), preventing a failure or accident from causing secondary disasters.

Note_ To drive the inverter with single-phase input power, consult your Fuji Electric representative.
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® Auxiliary control power input terminals RO and TO
(for inverters with a capacity of 1.5 kW or above)

In general, the inverter runs normally without power supplied to the auxiliary control power input terminals RO
and TO. If the inverter main power is shut down, however, no power is supplied to the control circuit so that the
inverter cannot issue a variety of output signals or display on the keypad.

To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective
function or to keep the keypad alive even if the main power has shut down, connect the auxiliary control power
input terminals RO and TO to the power supply lines. If a magnetic contactor (MC) is installed in the inverter's
primary circuit, connect the primary circuit of the MC to these terminals RO and TO.

When introducing a residual-current-operated protective device (RCD)/earth leakage circuit breaker
(ELCB), connect its output (secondary) side to terminals RO and TO. Connecting its input (primary)
side to those terminals causes the RCD/ELCB to malfunction since the input power voltage to the
inverter is three-phase but the one to terminals RO and TO is single-phase. To avoid such problems,
be sure to insert an insulation transformer or auxiliary B contacts of a magnetic contactor in the
location shown in Figure 2.8.

Residual-current-

operated
protectice devide/ P1 P(+)
Earth leakage AC reactor ©
cirouit breaker  Radio noise filter  Magnetic
Power supply Noise filter contactor . 2 2 2 _‘G 4@ 4@
B : = 1218 +
— ° o T
; L3T —
S u//_© T3
Insulation A A A - -
transformer -
Y i
% g i RO A A . L L
H - Power supply for
H T0 Z
or : 1 —+ be/DC inverter control
Magnetic contactor _E‘\ A 4 ’_
Auxiliary B contacts _H'M

Figure 2.8 Connection Example of residual-current-operated protective device (RCD)/
Earth Leakage Circuit Breaker (ELCB)

When connecting a PWM converter with an inverter, do not connect the power supply line directly
to terminals RO and TO. If a PWM is to be connected, insert an insulation transformer or auxiliary B
contacts of a magnetic contactor at the power supply side.

For connection examples at the PWM converter side, refer to the PWM Converter Instruction
Manual.
Molded case circuit breaker

or
Residual-current-operated

protectice device/ Magnetic Filter Boost PWM FRN—-G1S
Earth leakage circuit breaker contactor reactor reactor converter
o, JYYY\__FJYYY\_ R P+ — P U
Power s v
supply 24 A
—xi 7 T NGO NO W
R1
g1
T1
Insulation —
transformer -&! RO
{100 VA) TO
or

Magnetic contactor | AN\ _
Auxiliary B contacts _A\\

Figure 2.9 Connection Example of PWM Converter
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©)] Auxiliary fan power input terminals R1 and T1

The 200 V class series with 37 kW or above and 400 V class series with 75 kW or above are equipped with
terminals R1 and T1. Only if the inverter works with the DC-linked power input whose source is a PWM
converter, these terminals are used to feed AC power to the fans, while they are not used in any power system
of ordinary configuration.

In this case, set up the fan power supply switching connectors (CN R and CN W).
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2.3.6 Wiring for control circuit terminals

AWARNING

In general, the covers of the control signal wires are not specifically designed to withstand a high voltage
(i.e., reinforced insulation is not applied). Therefore, if a control signal wire comes into direct contact with a
live conductor of the main circuit, the insulation of the cover might break down, which would expose the
signal wire to a high voltage of the main circuit. Make sure that the control signal wires will not come into
contact with live conductors of the main circuit.

Failure to observe these precautions could cause electric shock or an accident.

ACAUTION

Noise may be emitted from the inverter, motor and wires.

Take appropriate measures to prevent the nearby sensors and devices from malfunctioning due to such
noise.

An accident could occur.

B Connecting/disconnecting wires to/from a control circuit terminal

@ Strip the wire end by 8 to 10 mm as shown below.

-
——

Strip length of wire end 8to 10

Type of screwdriver (tip shape) Flat (0.6 x3.5 )

@ For strand wires, the strip length specified above should apply after twisting of them.
If the strip length is out of the specified range, the wire may not be firmly clamped or may be
short-circuited with other wires.

@ Twist the end of the stripped wires for easy insertion and insert it firmly into the wire inlet on the control circuit
terminal. If the insertion is difficult, hold down the clamp release button on the terminal with a flat screwdriver.

@ When disconnecting the wires from the terminal, hold down the clamp release button on the terminal with a
flat screwdriver and pull out the wires.

Connecting wire to terminal Disconnecting wire from terminal
Flat screwdriver

Wire inlet

Clamp release button
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Table 2.7 lists the symbols, names and functions of the control circuit terminals. The wiring to the control circuit
terminals differs depending upon the setting of the function codes, which reflects the use of the inverter. Route
wires properly to reduce the influence of noise.

Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals

=
ﬁ % Symbol Name Functions
G o
[13] Power Power supply (+10 VDC) for frequency command potentiometer
fSUPl?:y (Variable resistor: 1 to 5kQ)
or the
potentio- | The potentiometer of 1/2 W rating or more should be connected.
meter
[12] Analog (1) The frequency is commanded according to the external voltage input.
setting 0 to +10 VDC/O to +100% (Normal operation)
Y0|tatge «+10 to 0 VDC/0 to 100% (Inverse operation)
inpu
(2) In addition to frequency setting, PID command, PID feedback signal, auxiliary
frequency command setting, ratio setting, torque limiter level setting, or analog input
monitor can be assigned to this terminal.
= (3) Hardware specifications
=3 « Input impedance: 22kQ
> « The maximum input is £15 VDC, however, the voltage higher than +10 VDC is
3 handled as +10 VDC.
£ « Inputting a bipolar analog voltage (0 to +10 VDC) to terminal [12] requires setting

function code C35 to "0."

[C1] Analog (1) The frequency is commanded according to the external current input.
setting + 4 t0 20 mA DC/0 to 100% (Normal operation)
?U"Tm + 20 to 4 mA DC/0 to 100 % (Inverse operation)
inpu

(2) In addition to frequency setting, PID command, PID feedback signal, auxiliary
frequency command setting, ratio setting, torque limiter level setting, or analog input
monitor can be assigned to this terminal.

(3) Hardware specifications
« Input impedance: 250Q
« The maximum input is +30 mA DC, however, the current larger than +20 mA DC is

handled as +20 mA DC.
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

Classifi-
cation

Symbol

Name Functions

Analog input

[c1]

PTC/NTC | (1) Connects PTC (Positive Temperature
thermis- Coefficient)/NTC (Negative

tor input Temperature Coefficient) thermistor

<Control circuit>

for motor protection. Ensure that the 1131
slide switch SW5 on the control PCB
is turned to the PTC/NTC position
(see Section 2.3.7 "Setting up the
slide switches").

The figure shown at the right
illustrates the internal circuit diagram
where SW5 (switching the input of
terminal [C1] between C1 and
PTC/NT([:) is] turned to the PTC/NTC Figure 2.10 Inter_nal Circuit Diagram
position. For details on SW5, refer to (SWS Selecting PTC/NTC)
Section 2.3.7 "Setting up the slide

switches." In this case, you must

change data of the function code

H26.

[v2]

Ana]og (1) The frequency is commanded according to the external voltage input.
setting «0to +10 VDC/O to +100 % (Normal operation)
voltage ++10 to 0 VDC/O to 100% (Inverse operation)

input

(2) In addition to frequency setting, PID command, PID feedback signal, auxiliary
frequency command setting, ratio setting, torque limiter level setting, or analog input
monitor can be assigned to this terminal.

(3) Hardware specifications
« Input impedance: 22kQ
« The maximum input is £15 VDC, however, the voltage higher than 10 VDC is

handled as +10 VDC.
« Inputting a bipolar analog voltage (0 to +10 VDC) to terminal [V2] requires setting
function code C45 to "0."

[11]

Analog Common for analog input/output signals ([13], [12], [C1], [V2], [FM1] and [FM2]).
common Isolated from terminals [CM] and [CMY].

- Since low level analog signals are handled, these signals are especially susceptible to the external

noise effects. Route the wiring as short as possible (within 20 m) and use shielded wires. In
principle, ground the shielded sheath of wires; if effects of external inductive noises are
considerable, connection to terminal [11] may be effective. As shown in Figure 2.11, be sure to
ground the single end of the shield to enhance the shield effect.

Use a twin-contact relay for low level signals if the relay is used in the control circuit. Do not
connect the relay's contact to terminal [11].

When the inverter is connected to an external device outputting the analog signal, the external
device may malfunction due to electric noise generated by the inverter. If this happens, according
to the circumstances, connect a ferrite core (a toroidal core or equivalent) to the device outputting
the analog signal or connect a capacitor having the good cut-off characteristics for high frequency
between control signal wires as shown in Figure 2.12.

Do not apply a voltage of +7.5 VDC or higher to terminal [C1]. Doing so could damage the internal
control circuit.
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

&
§ '% Symbol Name Functions
6 o
Shielded Wire <Control Circuit> Externa\Analog> Capacitor <Control Circuit>
Output Device 0.022 4F
[13] 50V
[12]
[12]
—O) 1] e
K105 KO - I Ferrite Core
— = (Pass the same-phase
— wires through or turn
them around the ferrite
core 2 or 3 times.)
Figure 2.11 Connection of Shielded Wire Figure 2.12 Example of Electric Noise Reduction
[X1] Digital (1) Various signals such as "Coast to a stop," "Enable external alarm trip," and "Select
input 1 multi-frequency” can be assigned to terminals [X1] to [X7], [FWD] and [REV] by
Digital setting function codes E01 to E07, E98, and E99. For details, refer to Chapter 5,
[X2] inls’tlnaz Section 5.2 "Details of Function Codes."
— (2) Input mode, i.e. SINK/SOURCE, is changeable by using the slide switch SW1.
[X3] Plglta| (Refer to Section 2.3.7, "Setting up the slide switches.") The factory default for FRN_
input 3 _ _G1m-2A/4A s SINK, and for FRN_ _ _G1M-4E, SOURCE.
[X4] Digital (3) Switches the logic value (1/0) for ON/OFF of the terminals [X1] to [X7], [FWD], or
input 4 [REV]. If the logic value for ON of the terminal [X1] is 1 in the normal logic system,
P S ) ; ;
— for example, OFF is 1 in the negative logic system and vice versa.
[X3] ::r)]'g:fé (4) Digital input terminal [X7] can be defined as a pulse train input terminal with the
P function codes.
[X6] Digital Maximum wiring length 20 m
input 6 Maximum input pulse 30 kHz: When connected to a pulse generator with open
. collector transistor output
= [X7] Digital (Needs a pull-up or pull-down resistor. See notes on
2 input 7 page 2-24.)
= [FwD] | Run 100 kHz: When connected to a pulse generator with
=4 forward complementary transistor output
a command For the settings of the function codes, refer to FRENIC-MEGA User's Manual,
Chapter 5 "FUNCTION CODES."
[REV] | Run (Digital input circuit specifications)
reverse
command < Control circuit > Item Min. Max.
PLC] +24 VDC -
) i , Operating | ON level ov 2V
™ 1" voltage
_____ (SINK) OFF level | 22V 27V
Phot: | -
ol Operating | ONlevel | 22V | 27V
Swi1 - voltage
i ! (SOURCE) | OFF level | 0V 2V
" ! | Operating current at
SOURK I ! ON 25mA 5mA
X1 to|[X71, S\R‘) L _____1 (Input voltage is at 0 V)
[FWD]| [REV] (1.8k0 for [X7]) (For [X7]) ©7mA) | (6mA)
[CM] Allowable leakage B
current at OFF 05mA
Figure 2.13 Digital Input Circuit
[EN] Enable (1) Safety stop function that is compliant with EN954-1, Category 3. This terminal allows
input the hardware circuit to stop the inserter's output transistor and coast the motor to a
stop.

(2) This terminal is exclusively used for the source mode input. When it is short-circuited
with terminal [PLC], the Enable input is ON (ready for inverter run); when it is opened,
the inverter coasts the motor to a stop. (This terminal is not interlocked with the slide
switch SW1.)

(3) By factory default, terminals [EN] and [PLC] are short-circuited with each other using
a jumper wire, disabling this function. To enable it, be sure to remove the jumper wire.

For details of connection to this terminal and precautions, refer to Chapter 9, Section 9.6

"Compliance with EN954-1, Category 3."
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

& c
ﬁ % Symbol Name Functions
6 o
[EN] Enable <Terminal [EN] circuit specification>
input .
<Control circuit> Item Min. Max.
[PLC] +24vbe Operating | ONlevel | 22v | 27V
f voltage
(EN] Photocoupler (SOURCE) | OFF level| 0V 2v
B Operating current at
5.4ka ON 5mA | 10mA
(Input voltage is at 24 V)
L Allowable leakage
current at OFF B 05mA
5.4ka
[CM]
[PLC] |PLC (1) Connects to PLC output signal power supply.
signal Rated voltage: +24 VDC (Allowable range: +22 to +27 VDC), Maximum 100 mA DC
power (2) This terminal also supplies a power to the load connected to the transistor output
terminals. Refer to "Transistor output" described later in this table for more.
[cM] | Digital Two common terminals for digital input signals
input These terminals are electrically isolated from the terminals [11]s and [CMY].
common
@_l Using a relay contact to turn [X1] to [X7], [FWD], or [REV] ON or OFF
Figure 2.14 shows two examples of a circuit that uses a relay contact to turn control signal input [X1] to
‘g_ [X7], [FWD], or [REV] ON or OFF. In circuit (a), the slide switch SW1 has been turned to SINK,
£ whereas in circuit (b) it has been turned to SOURCE.
% Note: To configure this kind of circuit, use a highly reliable relay.
a (Recommended product: Fuji control relay Model HH54PW.)

<Control circuit> l <Control circuit>
o F o
| S 1S
[ 3 T
1
SOURCE — * SOURCE LT
[X1] to [X7], [X1] to [X7],
[FWD], [REV] Photocoupler [FWD], [REV] Photocoupler
T[CM] [cM]
(a) With the switch turned to SINK (b) With the switch turned to SOURCE

Figure 2.14 Circuit Configuration Using a Relay Contact

@'l Using a programmable logic controller (PLC) to turn [X1] to [X7], [FWD], or [REV] ON or OFF
Figure 2.15 shows two examples of a circuit that uses a programmable logic controller (PLC) to turn
control signal input [X1] to [X7], [FWD], or [REV] ON or OFF. In circuit (a), the slide switch SW1 has
been turned to SINK, whereas in circuit (b) it has been turned to SOURCE.

In circuit (a) below, short-circuiting or opening the transistor's open collector circuit in the PLC using an

external power supply turns ON or OFF control signal [X1] to [X7], [FWD], or [REV]. When using this

type of circuit, observe the following:

- Connect the + node of the external power supply (which should be isolated from the PLC's power) to
terminal [PLC] of the inverter.

- Do not connect terminal [CM] of the inverter to the common terminal of the PLC.
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

& c
ﬁ '(% Symbol Name Functions
6 o
<qugz1t"r:|j: <Control circuit> < <Control circuit>
S} S}
[a] [a]
L > L_>
[ [
+ +
[X1] to|[X7], sty [X1] to
[FWD], [REV] Photocoupler [FwD]|
= [CM™] [cM]
3
g
% (a) With the switch turned to SINK (b) With the switch turned to SOURCE
:g’ Figure 2.15 Circuit Configuration Using a PLC
L For details about the slide switch setting, refer to Section 2.3.7 “Setting up the slide switches.”
Note_ B For inputting a pulse train through the digital input terminal [X7]
« Inputting from a pulse generator with an open collector transistor output
Stray capacity on the wiring between the pulse generator and the inverter may disable transmission
of the pulse train. As a countermeasure against this problem, insert a pull-up resistor between the
open collector output signal (terminal [X7]) and the power source terminal (terminal [PLC]) if the
switch selects the SINK mode input; insert a pull-down resistor between the output signal and the
digital common terminal (terminal [CM])) if the switch selects the SOURCE mode input.
A recommended pull-up/down resistor is 1kQ 2 W. Check if the pulse train is correctly transmitted
because stray capacity is significantly affected by the wire types and wiring conditions.
[FM1] Analog Both terminals output monitor signals for analog DC voltage (0 to +10 V) or analog DC
[FM2] [ monitor | current (+4 to +20 mA). The output form (VO/IO) for each of [FM1] and [FM2] can be
switched with the slide switches on the control PCB and the function codes, as listed
below.
Terminal function is Output form i
Terminal specified by: Analog DC Analog DC Con:gr:; E)S }
voltage current specitied by:
Slide switch SW4 VO1 101 Function code
[FM1] -
Function code F29 0 1 F31
(FM2] Slide switch SW6 V02 102 Function code
2 Function code F32 0 1 F35
=]
o
= The signal content can be selected from the following with function codes F31 and F35.
§ « Output frequency « Output current « Output voltage
< « Output torque « Load factor * Input power
* PID feedback amount « Speed (PG feedback value) « DC link bus voltage
 Universal AO * Motor output « Calibration
* PID command « PID output
* Input impedance of the external device: Min. 5kQ (at 0 to 10 VDC output)
(While the terminal is outputting 0 to 10 VDC, it is capable of driving up to two analog
voltmeters with 10 kQ impedance.)
* Input impedance of the external device: Max. 5002 (at 4 to 20 mA DC output)
* Adjustable range of the gain: 0 to 300%
[11] Analog Two common terminals for analog input and output signals.
common | These terminals are electrically isolated from terminals [CM] and [CMY].
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

& c
ﬁ '% Symbol Name Functions
6 o
[Y1] Transistor | (1) Various signals such as inverter running, speed/freq. arrival and overload early
output 1 warning can be assigned to any terminals, [Y1] to [Y4] by setting function code E20
to E24. Refer to Chapter 5, Section 5.2 "Details of Function Codes" for details.
[v2 Tretmslsztor (2) Switches the logic value (1/0) for ON/OFF of the terminals between [Y1] to [Y4], and
outpu [CMY]. If the logic value for ON between [Y1] to [Y4] and [CMY] is 1 in the normal
logic system, for example, OFF is 1 in the negative logic system and vice versa.
[Y3] Transistor | (Transistor output circuit specification)
output 3 —
<Control circuit>
Photocoupler Current Item Max.
________
i Operation| ON level | 2V
“ A Voltage | o jeyel | 27V
®
| I =3 H
/\' 311035V g Maximum current
g at ON 50 mA
JAN
‘ Leakage current
— at OFF 0-1mA
Figure 2.16 Transistor Output Circuit
Figure 2.17 shows examples of connection between the control circuit and a PLC.
5 | [Y4] Transistor Note_ - When a transistor output drives a control relay, connect a surge-absorbing
% output 4 diode across relay’s coil terminals.
° - When any equipment or device connected to the transistor output needs to
g be supplied with DC power, feed the power (+24 VDC: allowable range: +22
‘@ to +27 VDC, 100 mA max.) through the [PLC] terminal. Short-circuit between
E the terminals [CMY] and [CM] in this case.
[CMY] Transistor | Common terminal for transistor output signals
output This terminal is electrically isolated from terminals [CM] and [11]s.
common
@' B Connecting programmable logic controller (PLC) to terminal [Y1], [Y2], [Y3] or [Y4]
Figure 2.17 shows two examples of circuit connection between the transistor output of the inverter’s
control circuit and a PLC. In example (a), the input circuit of the PLC serves as a SINK for the control
circuit output, whereas in example (b), it serves as a SOURCE for the output.
ircui Control circuit: Pi b
<Control circuit> Eggr:$?§55> <Control circuit> <k;;gr;r)r;|r‘nrgueer>
Photocoupler Current
________ Photocoupler Current
________ Q
SINK input vy J: g
to S
[ J [v4) +
. - |7
SOURCE input
(a) PLC serving as SINK (b) PLC serving as SOURCE
Figure 2.17 Connecting PLC to Control Circuit
[Y5A/C] | General (1) Ageneral-purpose relay contact output usable as well as the function of the
- purpose transistor output terminal [Y1], [Y2], [Y3] or [Y4].
3
= ;‘Z‘fg’ut Contact rating: [250 VAC 0.3 A, cos ¢ = 0.3, [48 VDC, 0.5 A|
% (2) Switching of the normal/negative logic output is applicable to the following two
E contact output modes: "Active ON" (Terminals [Y5A] and [Y5C] are closed (excited) if

the signal is active.) and "Active OFF" (Terminals [Y5A] and [Y5C] are opened
(non-excited) if the signal is active while they are normally closed.).
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

& c
§ % Symbol Name Functions
G o
[30A/B/C] | Alarm (1) Outputs a contact signal (SPDT) when a protective function has been activated to
L?,:?yut stop the motor.
= (forpany Contact rating: [250 VAC, 0.3A, cos ¢ = 0.3, [48 VDC, 0.54]
% error) (2) Any one of output signals assigned to terminals [Y1] to [Y4] can also be assigned to
g this relay contact to use it for signal output.
T
E (3) Switching of the normal/negative logic output is applicable to the following two
contact output modes: "Active ON" (Terminals [30A] and [30C] are closed (excited)
if the signal is active.) and "Active OFF" (Terminals [30A] and [30C] are opened
(non-excited) if the signal is active while they are normally closed.).
[DX+]/ | RS-485 | Acommunications port transmits data through the RS-485 multipoint protocol between
F:S)é]_]/ communi- | the inverter and a personal computer or other equipment such as a PLC.
cations
port 2 (For setting of the terminating resistor, refer to Section 2.3.7 "Setting up the slide
(Terminals | switches.")
on control
PCB)
RJ-45 RS-485 (1) Used to connect the inverter with the keypad. The inverter supplies the power to the
connector| communi- keypad through the pins specified below. The extension cable for remote operation
for the cations also uses wires connected to these pins for supplying the keypad power.
keypad | port1 (2) Remove the keypad from the standard RJ-45 connector and connect the RS-485
(Standard communications cable to control the inverter through the PC or PLC
RJ-45 (Programmable Logic Controller). For setting of the terminating resistor, refer to
connector) Section 2.3.7 "Setting up the slide switches."
A[ +5V
Ol 1 Vee 1 8
TXD |2 GND
s Ol3NC
k=1 4 DX-
8 D:/);E l FLooe, ol 5 Dx+
c - O|6 NC o]
g 1 @ of7 erp
g lGND Terminating O] 8 Vee RJ-45 connector
8 resistor face
= Sw3 RJ-45 connector
pin assignment
Figure 2.18 RJ-45 Connector and its Pin Assignment*

* Pins 1, 2, 7, and 8 are exclusively assigned to power lines for the remote
keypad and multi-function keypad, so do not use those pins for any other
equipment.

usB USB port A USB port connector (Mini-B) that connects an inverter to a personal computer.
connec- |(On the FRENIC Loader (software*) running on the computer supports editing the function
tor keypad) codes, transferring them to the inverter, verifying them, test-running an inverter and
monitoring the inverter running status.
* FRENIC Loader is available as a free download from our website at:
http://web1 fujielectric.co.jp/Kiki-Info-EN/User/guestlogin.asp
(Fuji Electric FA Components & Systems Co., Ltd. Technical Information site)
On the Fuji website shown above, select "Technical Information™ | "Drive Control
Equipment” | “Inverters" | "Software libraries."
Before downloading, you are requested to register as a member (free of charge).

@ - Route the wiring of the control circuit terminals as far from the wiring of the main circuit as possible.
Otherwise electric noise may cause malfunctions.

- Fix the control circuit wires with a cable tie inside the inverter to keep them away from the live parts
of the main circuit (such as the terminal block of the main circuit).
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2.3.7 Setting up the slide switches

AWARNING

Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power and
wait at least five minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters
with a capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are turned OFF.
Further, make sure, using a multimeter or a similar instrument, that the DC link bus voltage between the
terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

An electric shock may result if this warning is not heeded as there may be some residual electric
charge in the DC bus capacitor even after the power has been turned OFF.

Switching the slide switches located on the control PCB allows you to customize the operation mode of the
analog output terminals, digital I/O terminals, and communications ports. The locations of those switches are

shown in Figure 2.19.

To access the slide switches, remove the front cover so that you can see the control PCB. For inverters with a

capacity of 30 kW or above, open also the keypad enclosure.

For details on how to remove the front cover and how to open and close the keypad enclosure, refer to

Section 2.3.1 " Removing and mounting the front cover and the wiring guide.”

Table 2.8 lists function of each slide switch.

Table 2.8 Function of Each Slide Switch

Switch Function
Switches the service mode of the digital input terminals between SINK and SOURCE.
swi = This switches the input mode of digital input terminals [X1] to [X7], [FWD] and [REV] to be used
as the SINK or SOURCE mode.
= The factory default for FRN_ _ _G1M-2A/4Ais SINK, for FRN_ _ _G1M-4E, SOURCE.
Switches the terminating resistor of RS-485 communications port on the inverter ON and OFF.
sw2 (RS-485 communications port 2, on the control PCB)
= If the inverter is connected to the RS-485 communications network as a terminating device, turn
SW?2 to ON.
Switches the terminating resistor of RS-485 communications port on the inverter ON and OFF.
(RS-485 communications port 1, for connecting the keypad)
SW3 = To connect a keypad to the inverter, turn SW3 to OFF. (Factory default)
= If the inverter is connected to the RS-485 communications network as a terminating device, turn
SW3 to ON.
Switches the output form of analog output terminals [FM1] and [FM2] between voltage and current.
When changing the setting of SW4 and SW6, also change the data of function codes F29 and F32,
respectively.
SWA/SW6 [FM1] [FM2]
Output form swa Data of F29 SW6 Data of F32
Voltage output (Factory default) Vo1 0 Vo2 0
Current output 101 1 102 1
Switches the property of the analog input terminal [C1] between analog setting current input, PTC
thermistor input, and NTC thermistor input.
When changing this switch setting, also change the data of function code H26.
. SW5 Data of H26
SW5 Function
Analog setting current input c1 0
(Factory default)
PTC thermistor input PTCINTC 1 (alarm) or 2 (warning)
NTC thermistor input PTCINTC 3
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Figure 2.19 shows the location of slide switches on the control PCB for the input/output terminal configuration.

Switch configuration and factory default
I Swi* SW2 Sw3 | swaiswe| sws
| — o
= OFF | OFF VO1NO2 c1
Sw3 = = <= = =
Factory | — - [ [
— default | | 7] " ' ‘ Ll ‘ ' '
1 SINK
SOURCE ON
swsii fHsw2 ] | (=) ‘ ‘ ) (=)
Sw4 ON 101/102 | PTCINTC

Swe L]
SwW1 * The factory default for FRN_ _ _G1M-2A/4A is SINK,
for FRN_ __G1M-4E, SOURCE.

Figure 2.19  Location of the Slide Switches on the Control PCB

~ To move a switch slider, use a tool with a narrow tip (e.g., a tip of tweezers). Be careful not to touch
Note qiher electronic parts, etc. If the slider is in an ambiguous position, the circuit is unclear whether it is
turned ON or OFF and the digital input remains in an undefined state. Be sure to place the slider so

that it contacts either side of the switch.
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2.4 Mounting and Connecting a Keypad

You can mount a keypad on the panel wall or install one at a remote site (e.g. for operation on hand).
RJ-45 connectors

Keypad
fixing screw

Inverter Keypad (rear)

Remote operation
extension cable

Figure 2.20 Mounting a Keypad on the Panel Wall

To mount/install a keypad on a place other than in an inverter, the parts listed below are needed.

Parts name Model Remarks
Extension cable (Note 1) CB-5S, CB-3S and CB-1S 3 types available in length of 5m, 3m, and 1 m.
Fixing screw M3 x O (Note 2) Two screws needed. Purchase off-the-shelf ones
separately.

(Note 1)  When using an off-the-shelf LAN cable, use a 10BASE-T/100BASE-TX straight type cable compliant with US
ANSI/TIA/EIA-568A Category 5. (Less than 20m)
Recommended LAN cable
Manufacturer:  Sanwa Supply Inc.
Model: KB-10T5-01K (1 m)
KB-STP-01K: (1 m) (Shielded LAN cable)
(Note 2)  When mounting on a panel wall, use the screws with a length suitable for the wall thickness.
(Depth of the screw holes on the keypad is 11 mm.)

B Removing and mounting a keypad

To remove the keypad, pull it toward you while holding down the hook (pointed by the arrow in Figure 2.21).
When mounting it, put the keypad back into place in the reverse order of removal.

Figure 2.21 Removing a Keypad
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Chapter 3 OPERATION USING THE KEYPAD (in the case of remote keypad)
3.1 LED Monitor, Keys and LED Indicators on the Keypad

As shown at the right, the keypad
consists of a four-digit LED monitor,
six keys, and five LED indicators.

The keypad allows you to run and stop

7-segment

the motor, monitor the running status, UP key
specify the function code data, and
monitor I/O signal states, maintenance
information, and alarm information. Program/
Reset key
Function/
Data key
USB port

LED monitor \

LED
indicators
r RUN LED
ﬁ RUN key
STOP key

DOWN key

When using a multi-function keypad instead of a remote keypad, read the Multi-function Keypad

Hofe Instruction Manual.
Table 3.1 Overview of Keypad Functions
It LED Monitor, Keys, Functi
em and LED Indicators unctions

Four-digit, 7-segment LED monitor which displays the followings according to the

operation modes.

® In Running mode: Running status information (e.g., output frequency,

LED ~ MM current, and voltage)
Monitor | AR AN R B X When a light alarm occurs, Z-al is displayed.

® |In Programming mode: Menus, function codes and their data

u |n Alarm mode: Alarm code, which identifies the alarm factor when the
protective function is activated.

Program/Reset key which switches the operation modes of the inverter.

| In Running mode: Pressing this key switches the inverter to Programming
mode.

m In Programming mode: Pressing this key switches the inverter to Running

mode.

| In Alarm mode: Pressing this key after removing the alarm factor will
switch the inverter to Running mode.

Function/Data key which switches the operations you want to do in each mode as

follows:

H In Running mode: Pressing this key switches the information to be
displayed concerning the status of the inverter (output
frequency (Hz), output current (A), output voltage (V),

Operation etc.).

Keys When a light alarm is displayed, holding down this key
resets the light alarm and switches back to Running
mode.

B In Programming mode: Pressing this key displays the function code or
establishes the data entered with (/%) and @ keys.
B |n Alarm mode: Pressing this key displays the details of the problem
indicated by the alarm code that has come up on the
LED monitor.
RUN key. Press this key to run the motor.
STOP key. Press this key to stop the motor.
@ @ UP and DOWN keys. Press these keys to select the setting items and change the
function code data displayed on the LED monitor.
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Table 3.1 Overview of Keypad Functions (Continued)

LED Monitor, Keys,

Item and LED Indicators Functions
RUN LED Lights when running with a run command entered by the key, by terminal
command FWD or REV, or through the communications link.
KEYPAD Lights when the inverter is ready to run with a run command entered by the @ key
CONTROL LED (FO2 =0, 2, or 3). In Programming and Alarm modes, however, pressing the &N key
cannot run the inverter even if this indicator lights.
These three LED indicators identify the unit of numeral displayed on the LED
monitor in Running mode by combination of lit and unlit states of them.
LED Unit LEDs Unit: Hz, A, KW, r/min and m/min
Indicators (3 LEDs) Refer to Chapter 3, Section 3.3.1 "Monitoring the running status” for details.
While the inverter is in Programming mode, the LEDs of Hz and kW light.
HHz OA BkwW
Lights when the data to display exceeds 9999. When this LED lights, the "displayed
value x 10" is the actual value.
x10 LED Example:
If the LED monitor displays 2234 and the x10 LED lights, it means that the actual
value is "1,234 x 10 = 12,340."
USB The USB port with a mini B connector enables the inverter to connect with a PC with
port a USB cable.
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3.2 Overview of Operation Modes

FRENIC-MEGA features the following three operation modes.
Table 3.2 Operation Modes

Description

Operation mode
After powered ON, the inverter automatically enters this mode.
This mode allows you to specify the reference frequency, PID command value and etc., and
/ @ keys.

run/stop the motor with the
It is also possible to monitor the running status in real time.

If a light alarm occurs, the £-alf appears on the LED monitor.

Running mode
This mode allows you to configure function code data and check a variety of information

Programming mode i - .
relating to the inverter status and maintenance.

If an alarm condition arises, the inverter automatically enters Alarm mode in which you can
view the corresponding alarm code* and its related information on the LED monitor.
* Alarm code: Indicates the cause of the alarm condition. For details, first see Table 6.1

"Abnormal States Detectable ("Heavy Alarm" and "Light Alarm" Objects)" in Chapter 6,
Section 6.1 "Protective Functions," and then read the troubleshooting of each alarm.

Alarm mode

Figure 3.1 shows the status transition of the inverter between these three operation modes.

Power ON
— Running mode —
[T————————— Programming mode

| Run/Stop of motor _! - Configuration of function

o | code data and monitor of

| Monitor of running status maintenance/alarm info
__________ and various status
) <]
Detection of Release of Fal
a light alarm a light alarm ’,' H
1
S
’ )
/ /
1
1
1]

[
1
! analarm has
! occurred.)

(Press this key if

|

| I A,

u |
|

Release of

Occurrence of \
\

a heavy alarm . \ a heavy alarm

\, \

\\ \
Alarm mode

Display of alarm status

Figure 3.1 Status Transition between Operation Modes

7 Tip ~ Simultaneous keying

.
expressed by a "+" letter between the keys throughout this manual.

Simultaneous keying means pressing two keys at the same time. The simultaneous keying operation is
For example, the expression " + keys" stands for pressing the key with the key held down.
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3.3 Running Mode
3.3.1 Monitoring the running status

In Running mode, the fourteen items listed below can be monitored. Immediately after the inverter is turned ON,
the monitor item specified by function code E43 is displayed. Press the &5 key to switch between these monitor
items.

Table 3.3 Monitoring Items

Displ
sarl]spz:);n LED indicator Function
Monitor items the LED | ®:ON, O0: OFF Unit Meaning of displayed value code data
. for E43
monitor *1
Speed it Function code E48 specifies what to be displayed on the LED monitor and LED 0
peed monitor indicators.
Output frequency
(before slip 5*00 | mHz OAOkW Hz |Frequency actually being output (E48 =0)
compensation)
Output frequency
(after slip 5*00 | mHz OAOKW | Hz |Frequency actually being output (E48=1)
compensation)
Reference frequency 5*00 | mHz OAOKW | Hz |Reference frequency being set (E48 =2)
. 120
Motor speed 1500 | mHz WMAOKW | r/min | Output frequency (Hz)x —— (E48 =3)
PO1
Load shaft speed 300 | mHz WADOKW | r/min | Output frequency (Hz) x E50 (E48 = 4)
Line speed 30*0 | OHz mABKW | m/min | Output frequency (Hz) x ES0 (E48 =5)
f
Speed (%) 5%0 |OHz OAOKW| o |-2utbutfrequency ., (€48 =7)
Maximum frequency
Output current 1°'34 | OHz mAOKW A Current output from the inverter in RMS 3
Output voltage *2 200u | O Hz OAOkKW \Y; Voltage output from the inverter in RMS 4
ino
Calculated torque 50 | OHz OAOKW % Motor output torque in % 8
(Calculated value)
Input power 1*25 | OHz OABKW | kW |Input power to the inverter 9
PID command PID command/feedback amount
3, *4 17*0* |OHz OADOKW | —  |yansformed to that of virtual physical 10
value of the object to be controlled (e.qg.
PID feedback amount temperature)
*3, %5 D0 | OHz DADKW - Refer to function codes E40 and E41 for 12
details.
PID output in % as the maximum
*3 *4 ek [
PID output , 10 OHz OAQOKW % frequency (FO3) being at 100% 14
Load factor of the motor in % as the
*6 - [+
Load factor 50; OHz OAOKW % rated output being at 100% 15
Motor output *7 )85 | OHz OAmKW % Motor output in KW 16
An analog input to the inverter in a
format suitable for a desired scale.
) —— . _ 17
Analog input monitor 8700 | OHz DADKW Refer to function codes E40 and E41 for
details.
Torque current «9 48 | OHz OADKW % Torque current command value or 23
calculated torque current
Magnetic flux commar:g 50 | OHz OAOKW % Magnetic flux command value 24
Input watt-hour 10*0 | OHz OAOKW/| kwh W 25

3-4



*1 A value exceeding 9999 cannot be displayed as is on the 4-digit LED monitor screen, so the LED monitor
displays one-tenth of the actual value with the x10 LED lit.

*2 When the LED monitor displays an output voltage, the 7-segment letter ¢/ in the lowest digit stands for the unit
of the voltage "V."

*3 These PID related items appear only when the inverter drives the motor under the PID process control
specified by function code JO1 (= 1, 2 or 3).

*4 When the LED monitor displays a PID command or its output amount, the dot (decimal point) attached to the
lowest digit of the 7-segment letter blinks.

*5 When the LED monitor displays a PID feedback amount, the dot (decimal point) attached to the lowest digit of
the 7-segment letter lights.

*6 When the LED monitor displays a load factor, the 7-segment letter ;- in the lowest digit stands for "%."
*7 When the LED monitor displays the motor output, the unit LED indicator "kW" blinks.

*8 The analog input monitor can appear only when the analog input monitor function is assigned to any of the
analog input terminals by any of function codes E61 to E63 (= 20).

*9 These items appear only when the vector control is selected (F42 = 5 or 6).

(“ii_' Function code E42 (LED display filter) allows you to filter the monitoring signals for the monitor items
such as output frequency and output current. Increase the E42 data if the monitored values are unstable
and unreadable due to fluctuation of load.

3.3.2 Monitoring light alarms

The FRENIC-MEGA identifies abnormal states in two categories--Heavy alarm and Light alarm. If the former
occurs, the inverter immediately trips; if the latter occurs, the inverter shows the F-af on the LED monitor and
blinks the KEYPAD CONTROL LED but it continues to run without tripping.

Which abnormal states are categorized as a light alarm ("Light alarm" object) should be defined with function
codes H81 and H82 beforehand.

Assigning the LALM signal to any one of the digital output terminals with any of function codes E20 to E24 and
E27 (= 98) enables the inverter to output the LALM signal on that terminal upon occurrence of a light alarm.

[ For details of the light alarm objects, refer to Chapter 6 "TROUBLESHOOTING," Table 6.1.

B How to check alight alarm factor

When a light alarm occurs, F-alf appears on the LED monitor. To check the current light alarm factor, enter
Programming mode by pressing the key and select 536 on Menu #5 "Maintenance Information."

It is also possible to check the factors of the last three light alarms 537 (last) to 539 (3rd last).

For details of the menu transition of the maintenance information, refer to Section 3.4.6 "Reading maintenance
information."

B How to remove the current light alarm

After checking the current light alarm factor, to switch the LED monitor back to the running status display (e.g.,
output frequency) from the F-a [ indication, press the % key in Running mode.

If the light alarm factor has been removed, the KEYPAD CONTROL LED stops blinking and the LALM signal turns
OFF. If not (e.g. DC fan lock), the KEYPAD CONTROL LED continues blinking and the LALM signal remains ON.
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3.4 Programming Mode

The Programming mode provides you with these functions--setting and checking function code data, monitoring
maintenance information and checking input/output (I/0) signal status. The functions can be easily selected with
the menu-driven system. Table 3.4 lists menus available in Programming mode. The leftmost digit (numerals) of
each letter string on the LED monitor indicates the corresponding menu number and the remaining three digits
indicate the menu contents.

When the inverter enters Programming mode from the second time on, the menu selected last in Programming
mode will be displayed.

Table 3.4 Menus Available in Programming Mode

LED
Menu # Menu monitor Main functions Refer to:
shows:
. Displays only basic function codes to customize the Section
" " fp -
0 Quick Setup n: inverter operation. 3.4.1
r F codes
~ "— | (Fundamental functions)
re E codes
(Extension terminal functions)
rc C codes
- (Control functions)
’ P codes
P (Motor 1 parameters)
" H codes
~ "= | (High performance functions) Selecting each of
A codes these function .
" - 7 Section
1 Data Setting ra__ (Motor 2 parameters) _codes enables 242
its data to be o
I b codes displayed/changed.
~7— | (Motor 3 parameters)
i r codes
~"— | (Motor 4 parameters)
v J codes
i (Application functions 1)
rg d codes
"= | (Application functions 2)
¥y | ycodes (Link functions)
Io | ocodes (Optional functions) (Note)
Displays only function codes that have been changed Section
2 "Data Checking" "*rep | from their factory defaults. You can refer to or change 3.4.3
those function code data. o
) o Displays the running information required for Section
3 " N #ope b .
Drive Monitoring o maintenance or test running. 344
4 "1/0 Checking" $i_o Displays external interface information. S;atlgn
5 "Maintenance dche Disp!ays maintenance information including cumulative Section
Information” run time. 3.4.6
. Displays the recent four alarm codes. You can refer to the Section
6 Alarm Information &a running information at the time when the alarm occurred. 347
Allows you to read or write function code data, as well as
verifying it. .
7 . - - ) . . Section
Data Copying CPY | saving the function code data of the currently running 348
inverter into the keypad and connecting it to a PC running
FRENIC Loader enables data checking on the PC.

(Note) The o codes are displayed only when the corresponding option is mounted. For details, refer to the Instruction
Manual for the corresponding option.
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B Selecting menus to display
The menu-driven system allows you to cycle through menus. To cycle through necessary menus only for simple
operation, use function code E52 that provides a choice of three display modes as listed below.

The factory default (E52 = 0) is to display only three menus--Menu #0 "Quick Setup,” Menu #1 "Data Setting" and
Menu #7 "Data Copying," allowing no switching to any other menu.

Table 3.5 Keypad Display Mode Selection — Function Code E52

Data for E52 Mode Menus selectable

Menu #0 "Quick Setup"
0 Function code data editing mode (factory default) Menu #1 "Data Setting"
Menu #7 "Data Copying"

Menu #2 "Data Checking"
Menu #7 "Data Copying"

1 Function code data check mode

2 Full-menu mode Menus #0 through #7

@)' Press the key to enter Programming mode and display menus. While cycling through the menus
with the (N7 &) key, select the desired menu item with the @%} key. Once the entire menu has been
cycled through, the display returns to the first menu item.

3.4.1 Setting up basic function codes quickly -- Menu #0 "Quick Setup" --

Menu #0 "Quick Setup" in Programming mode allows you to quickly display and set up a basic set of function
codes specified in Chapter 5, Section 5.1, "Function Code Tables."

To use Menu #0 "Quick Setup," you need to set function code E52 to "0" (Function code data editing mode) or "2"
(Full-menu mode).

The predefined set of function codes that are subject to quick setup are held in the inverter.
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Figure 3.2 shows the menu transition in Menu #0 "Quick Setup” and function code data changing procedure.

Programming
mode

Menu List of function codes Function code data

Menu #0

-
2

- —
l [
@ 2 times
(Change
data.)

@l T @ [=f= = (Save data and go

~"% | to the next function
code.)

©|@
B

2
5
@
©

Figure 3.2 Menu Transition in Menu #0 "Quick Setup" and Function Code Data Changing Procedure

Basic key operation
This section gives a description of the basic key operation in "Quick Setup," following the example of the function
code data changing procedure shown in Figure 3.2.

This example shows you how to change function code FO1 data (Frequency command source) from the factory
default @ / @ keys on keypad (FO1 = 0)" to "Current input to terminal [C1] (C1 function) (4 to 20 mA DC) (FO1 =
2).

(1) Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to switch to
Programming mode. The function selection menu appears. (In this example, *#n: is displayed.)

If anything other than =771 is displayed, use the (3 and &) keys to display *#71:.

Press the key to proceed to the list of function codes.

Use the @ and @ keys to display the desired function code (£ OZ in this example), then press the key.
The data of this function code appears. (In this example, data O of £ 01 appears.)

(5) Change the function code data using the (~ and &) keys. (In this example, press the () key two times to
change data O to 2)

Press the key to establish the function code data.

The saue appears and the data will be saved in the memory inside the inverter. The display will return to the
function code list, then move to the next function code. (In this example, F 02)

Pressing the &) key instead of the &) key cancels the change made to the data. The data reverts to the
previous value, the display returns to the function code list, and the original function code reappears.

@
3
@

RN

G

N4

(7) Pressthe key to return to the menu from the function code list.
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~ Cursor movement

You can move the cursor when changing function code data by holding down the @%@ key for 1 second or
longer in the same way as with the frequency settings. This action is called "Cursor movement."

C' It is possible to change or add function code items subject to quick setup. For details, consult your Fuji
Electric representatives.

3.4.2 Setting up function codes -- Menu #1 "Data Setting" --

Menu #1 "Data Setting" (F £__ through )/ ) in Programming mode allows you to set up all function codes.

To set function codes in this menu, it is necessary to set function code E52 to "0" (Function code data editing
mode) or "2" (Full-menu mode).
The menu transition in Menu #1 "Data Setting" is just like that in Menu #0 "Quick Setup."

Basic key operation

The basic key operation in Menu #1 "Data Setting" is just like that in Menu #0 "Quick Setup."

(1) Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to switch to
Programming mode. The function selection menu appears.

(2) Use the N and &) keys to display the desired function code group from the choices ¥ £ __ through 7y, .

(3) Pressthe key to proceed to the list of function codes for the selected function code group.

(4) Use the (v and &) keys to display the desired function code, then press the key.

The data of this function code appears.

Change the function code data using the (3 and &) keys.

Press the key to establish the function code data.

The saue appears and the data will be saved in the memory inside the inverter. The display will return to the

function code list, then move to the next function code.

Pressing the &) key instead of the G key cancels the change made to the data. The data reverts to the
previous value, the display returns to the function code list, and the original function code reappears.

(7) Pressthe key to return to the menu from the function code list.

G
G

= <

3.4.3 Checking changed function codes -- Menu #2 "Data Checking" --

Menu #2 "Data Checking" in Programming mode allows you to check function codes that have been changed.
Only the function codes whose data has been changed from the factory defaults are displayed on the LED monitor.
You can refer to the function code data and change it again if necessary. To check function codes in Menu #2
"Data Checking," it is necessary to set function code E52 to "1" (Function code data check mode) or "2" (Full-menu
mode).

The menu transition in Menu #2 "Data Checking" is just like that in Menu #0 "Quick Setup.”
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3.4.4 Monitoring the running status -- Menu #3 "Drive Monitoring" --

Menu #3 "Drive Monitoring" is used to monitor the running status during maintenance and trial running. The
display items for "Drive Monitoring" are listed in Table 3.6. Figure 3.3 shows the menu transition in Menu #3 "Drive
Monitoring."

Programming
mode

List of monitoring items Running status info

43955 | Output frequency

Output current

(Not used.)
—

Figure 3.3 Menu Transition in Menu #3 "Drive Monitoring"

Basic key operation
To monitor the running status in "Drive monitoring," set function code E52 to "2" (Full-menu mode) beforehand.

(1) Turn the inverter ON. It automatically enters Running mode. In that mode, press thekey to switch to
Programming mode. The function selection menu appears. (In this example, *#711: is displayed.)

(2) Use the ™ and &) keys to display "Drive Monitoring” (#ope ).

(3

4

-

Press the &= key to proceed to a list of monitoring items (e.g. 3_00 ).

Use the @ and @ keys to display the desired monitoring item, then press the Gz key.

The running status information for the selected item appears.

Press the key to return to the list of monitoring items. Press the key again to return to the menu.

=z 2

G

N
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Table 3.6 "Drive Monitoring" Display Items

LED
monitor Iltem Unit Description
shows:
3 00 | Output frequency Hz Output frequency before slip compensation
3 01 Output frequency Hz Output frequency after slip compensation
3_02 | Output current A Output current
3 03 | Output voltage \% Output voltage
Icul
3 04 :Za culated % Calculated output torque of the motor in %
orque
Reference .
3 05 frequency Hz Frequency specified by a frequency command
Rotational Rotational direction being outputted
3 06 . N/A )
direction ¥ forward, r- reverse, ———_: stop
Running status in 4-digit hexadecimal format
3 07 | Running status N/A Refer to "m Displaying running status (3 07) and running status 2
(3_23)" on the next page.
Displ | Output f H 120
isplay value = (Output frequency Hz) x ————
pay (Outp q v Hz) x (No. of poles)
3 08 Motor speed r/min . )
If the value is 10000 or lager, the x10 LED turns ON and the LED monitor
shows one-tenth of the value.
Display value = (Output frequency Hz) x (Function code E50: Coefficient
for speed indication)
3 09 | Load shaft speed r/min . .
- If the value is 10000 or lager, the x10 LED turns ON and the LED monitor
shows one-tenth of the value.
Virtual physical value (e.g., temperature or pressure) of the object to be
controlled, which is converted from the PID command value using
3 10 PID command N/A function code E40 and E41 data (PID display coefficients A and B)
- value Display value = (PID command value) x (CoefficientA - B) + B
If PID control is disabled, "——__" appears.
Virtual physical value (e.g., temperature or pressure) of the object to be
controlled, which is converted from the PID feedback amount using
3 11 PID feedback N/A function code E40 and E41 data (PID display coefficients A and B)
B amount Display value = (PID feedback amount) x (CoefficientA- B) + B
If PID control is disabled, "———-" appears.
3 12 | Torque limit value % Driving torque limit value A (based on motor rated torque)
3 13 | Torque limit value % Braking torque limit value B (based on motor rated torque)
When this setting is 100%, the LED monitor shows 1.00 time of the value
3_14 | Ratio setting % to be displayed.
If no ratio setting is selected, "— ——_" appears.
Display value = (Output frequency Hz) x (Function code E50: Coefficient
. . for speed indication)
3_15 | Line speed m/min

If the value is 10000 or lager, the x10 LED turns ON and the LED monitor
shows one-tenth of the value.
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Table 3.6 "Drive Monitoring" Display Items (Continued)

LED
monitor Item Unit Description
shows:
3 16 (Not used.) — —
3 17 | (Notused.) - —
3 18 | (Notused.) — —
3 19 (Not used.) — _
3 20 | (Notused.) — —
Y o :
3 21 PID output value % PID output va!ue .|n %. (100% at the maximum frequency)
If PID control is disabled, "———_" appears.
3 22 Flux command % Flux command value in %.
value
Running status 2 in 4-digit hexadecimal format
3 23 | Running status 2 N/A Refer to "M Displaying running status (3 07) and running status 2
(3 23" below.
Temperature detected by the NTC thermistor built in the motor (VG
3 24 | Motor temperature oC motor)
If the NTC thermistor connectivity is disabled, "— - —_" appears.
3 25 | (Notused.) — -
3 26 | (Notused.) — —

H Displaying running status (3 07) and running status 2 (3 23)

To display the running status and running status 2 in 4-digit hexadecimal format, each state has been assigned to
bits 0 to 15 as listed in Tables 3.7 and 3.8. Table 3.9 shows the relationship between each of the status

assignments and the LED monitor display.

Table 3.10 gives the conversion table from 4-bit binary to hexadecimal.

Table 3.7 Running Status (3_07) Bit Assignment

Bit | Notation Content Bit | Notation Content
15 | gusy | ¥ when function code data is being | 7 VL "1" under voltage limiting control.
written.
14 Always "0." 6 TL "1" under torque limiting control.
WR wqn . L
13 Always "0." 5 NUV 1" when the DC link bus voltage is higher
than the undervoltage level.
"1" when communication is enabled (when
12 RL ready for run and frequency commands | 4 BRK | "1" during braking.
via communications link).
1 ALM | "1" when an alarm has occurred. 3 INT "1" when the inverter output is shut down.
10 | DEC | "1"during deceleration. 2 EXT | "1" during DC braking.
9 ACC | "1" during acceleration. 1 REV | "1" during running in the reverse direction.
8 IL "1" under current limiting control. 0 FWD | "1" during running in the forward direction.
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Table 3.8 Running Status 2 (3_23) Bit Assignment

Bit |Notation Content Bit |Notation Content
15 7 — Speed limiting (under torque control)
14 6 — (Not used.)
13 5 — Motor selection
00: Motor 1
01: Motor 2
12 4 - 10: Motor 3
11: Motor 4
11 3 — Inverter drive control
10 P _ 0000: V/f control with slip compensation
inactive
9 1 — 0001: Dynamic torque vector control
— Not used.
( ) 0010: V/f control with slip compensation
active

0011: V/f control with speed sensor
0100: Dynamic vector control with
speed sensor
0101: Vector control without speed
8 0 _ sensor
0110: Vector control with speed sensor
1010: Torque control
(Vector control without speed
sensor)
1011: Torque control
(Vector control with speed sensor)

Table 3.9 Running Status Display

LED No. LED4 LED3 LED2 LED1
Bit 15 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Notation | BUSY WR RL |ALM [DEC|ACC| IL VL [ TL |NUV |BRK | INT | EXT | REV |FWD
Binary 1 0 | 0 0 0 0 1 1 0 0 1 0 0 0 0 1
2 |Hexa- LED4 LED3 LED2 LED1
£ [decimal - - J—
5 on the ’_' _’ _’ ’
LED
monitor I—, —’ l— ,

B Hexadecimal expression

A 4-bit binary number can be expressed in hexadecimal (1 hexadecimal digit). Table 3.10 shows the
correspondence between the two notations. The hexadecimals are shown as they appear on the LED monitor.

Table 3.10 Binary and Hexadecimal Conversion

Binary Hexadecimal Binary Hexadecimal
0 0 0 0 o 1 0 0 0 8
0 0 0 1 1 1 0 0 1 9
0 0 1 0 2 1 0 1 0 a
0 0 1 1 3 1 0 1 1 b
0 1 0 0 4 1 1 0 0 c
0 1 0 1 5 1 1 0 1 d
0 1 1 0 6 1 1 1 0 e
0 1 1 1 7 1 1 1 1 r
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3.45 Checking I/O signal status -- Menu #4 "1/0O Checking" --

Using Menu #4 "I/O Checking" displays the I/O status of external signals including digital and analog 1/O signals
without using a measuring instrument. Table 3.11 lists check items available. The menu transition in Menu #4 "1/O
Checking" is shown in Figure 3.4.

List of I/O check items 1/O data

—

&ito
Input status in hex. format

OIS PO

By LED segment ON/OFF
(/O status in binary format)

Output status in hex. format

By LED segment ON/OFF
(I/0 status in binary format)

@ |®

Ooos | Input status in hex. format

Output status in hex. format

H_07 e:’m Input voltage (V) at terminal [12]

H.23 - {Not used.)

Figure 3.4 Menu Transition in Menu #4 "I/O Checking"

®

Basic key operation

To check the status of the I/O signals, set function code E52 to "2" (Full-menu mode) beforehand.

(1) Turn the inverter ON. It automatically enters Running mode. In that mode, press thekey to switch to
Programming mode. The function selection menu appears.

(2) Use the Y and ) keys to display "l/O Checking" ($i_0).

(3) Pressthe @) key to proceed to a list of /O check items (e.g. 4_00 ).

(4) Use the ©y and ) keys to display the desired I/O check item, then press the & key.

The corresponding /O check data appears. For the item 4 00 or 4_01, using the @and @ keys
switches the display method between the segment display (for external signal information in Table 3.12) and
hexadecimal display (for I/O signal status in Table 3.13).

(5) Press the @ key to return to the list of I/O check items. Press the & key again to return to the menu.
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Table 3.11 1/O Check Items

LED monitor

shows: Item Description
; Shows the ON/OFF state of the digital I/O terminals. Refer to
1/0 signals on the control . . - N "
4_00 S . B Displaying control I/O signal terminals" on the next page for
circuit terminals .
details.
Shows the ON/OFF state of the digital I/O terminals that received
1/0 signals on the control a command via RS-485 and optional communications. Refer to
4 01 circuit terminals under "M Displaying control I/O signal terminals" and "B Displaying
communications control control I/O signal terminals under communications control" on the
following pages for details.
4 02 Input voltage on terminal [12] Shows the input voltage on terminal [12] in volts (V).
4 03 Input current on terminal [C1] Shows the input current on terminal [C1] in milliamperes (mA).
4 04 Output voltage on terminal [FM1] Shows the output voltage on terminal [FM1] in volts (V).
4 05 Output voltage on terminal [FM2] Shows the output voltage on terminal [FM2] in volts (V).
4 07 Input voltage on terminal [V2] Shows the input voltage on terminal [V2] in volts (V).
4_08 Output current on terminal [FM1] Shows the output current on terminal [FM1] in milliamperes (mA).
4 09 Output current on terminal [FM2] Shows the output current on terminal [FM2] in milliamperes (mA).
Option control circuit terminal Shows the ON/OFF state of the digital I/O terminals on the digital
4 10 (110) input and output interface cards. Refer to "B Displaying control
1/0 signal terminals on options" on page 3-18 for details.
4 11 Terminal [X7] pulse input monitor | Shows the pulse rate of the pulse train signal on terminal [X7].
PG pulse rate Shows the pulse rate (p/s) of the A/B phase signal fed back from
4_15 (A/B phase signal from the the reference PG.
reference PG)
PG pulse rate Shows the pulse rate (p/s) of the Z phase signal fed back from the
4 16 (Z phase signal from the p p P 9
reference PG.
reference PG)
PG pulse rate Shows the pulse rate (p/s) of the A/B phase signal fed back from
4 17 (A/B phase signal from the the slave PG
slave PG) '
PG pulse rate Shows the pulse rate (p/s) of the Z phase signal fed back from the
4_18 (Z phase signal from the P p P g
slave PG.
slave PG)
4 19 (Not used.) _
4 20 (Not used.) —
4 21 (Not used.) _
4 22 (Not used.) —
4 23 (Not used.) —
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M Displaying control I/O signal terminals

The status of control I/O signal terminals may be displayed with ON/OFF of the LED segment or in hexadecimal.

® Displaying the I/O signal status with ON/OFF of each LED segment

As shown in Table 3.12 and the figure below, each of segments "a" to "dp" on LED1 and LED2 lights when the
corresponding digital input terminal circuit ((FWD], [REV], [X1] to [X7]) is closed; it goes OFF when it is open. Each
of segments "a" to "e" on LED3 lights when the circuit between output terminal [Y1], [Y2], [Y3] or [Y4] and terminal
[CMY] or between terminals [Y5A] and [Y5C] is closed, respectively; it goes OFF when the circuit is open.
Segment "a" on LED4 is for terminals [30A/B/C] and lights when the circuit between terminals [30C] and [30A] is
short-circuited (ON) and goes OFF when it is open.

@' If all terminal signals are OFF (open), segments “g" on all of LED1 to LED4 will light ("— ——-").

Table 3.12 Segment Display for External Signal Information

Segment LED4 LED3 LED2 LED1
LED4 LED3 LED2 LED1
T Tl a 30A/BIC Y1-CMY X7 FWD
— = = = b - Y2-CMY — REV
L,
c - Y3-CMY — X1
a
-— d - Y4-CMY EN X2
f
’ g , b e - Y5A-Y5C — X3
g ____J
. , ’C f - - (XF) * X4
- ¥ dp g — — (XR) * X5
d
dp - - (RST) * X6

—: No corresponding control circuit terminal exists

* (XF), (XR), and (RST) are assigned for communications control. Refer to "B Displaying control I/O signal terminals under
communications control" on the next page.
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® Displaying I/O signal status in hexadecimal

Each I/O terminal is assigned to bit 15 through bit O as shown in Table 3.13. An unassigned bit is interpreted as "0."
Allocated bit data is displayed on the LED monitor as four hexadecimal digits (O to F each).

On the FRENIC-MEGA, digital input terminals [FWD] and [REV] are assigned to bits 0 and 1, respectively.
Terminals [X1] through [X7] are assigned to bits 2 through 10. The bit is set to "1" when the corresponding input
terminal is short-circuited (ON), and it is set to "0" when the terminal is open (OFF). For example, when [FWD] and
[X1] are ON (short-circuited) and all the others are OFF (open), 0005 is displayed on LED4 to LED1.

Digital output terminals [Y1] through [Y4] are assigned to bits 0 through 3. Each bit is set to "1" when the output
terminal [Y1], [Y2], [Y3] or [Y4] is short-circuited with [CMY] (ON), and "0" when it is open (OFF).

The status of the relay contact output terminal [Y5A/C] is assigned to bit 4. It is set to "1" when the circuit between
output terminals [Y5A] and [Y5C] is closed. The status of the relay contact output terminals [30A/B/C] is assigned
to bit 8. It is set to "1" when the circuit between output terminals [30A] and [30C] is closed, and "0" when the circuit
between [30A] and [30C] is open.

For example, if [Y1] is ON, [Y2] through [Y4] are OFF, the circuit between [Y5A] and [Y5C] is open, and the circuit
between [30A] and [30C] is closed, then "0101 " is displayed on the LED4 through LED1.

Table 3.13 presents bit assignment and an example of corresponding hexadecimal display on the 7-segment LED.

Table 3.13 Segment Display for I/O Signal Status in Hexadecimal (Example)

LED No. LED4 LED3 LED2 LED1
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Input * * x| - -
terminal (RST)*| (XR)*| (XF) EN X7 | X6 | X5 | X4 | X3 | X2 | X1 |REV |[FWD
Output 30A/
terminal - - - - - - - BIC - - - |YBAIC| Y4 | Y3 | Y2 | Y1
Binary 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

2 | Hexa- LED4 LED3 LED2 LED1
£ | decimal — -] —
gl miimiiis
the
monitor ’_, ’_,l l_,l _’

— No corresponding control circuit terminal exists.

* (XF), (XR), and (RST) are assigned for communications control. Refer to "B Displaying control /O signal terminals
under communications control" below.

H Displaying control I/O signal terminals under communications control

Under communications control, input commands (function code S06) sent via RS-485 or other optional
communications can be displayed in two ways: "with ON/OFF of each LED segment" and "in hexadecimal.” The
content to be displayed is basically the same as that for the control I/O signal terminal status display; however,
(XF), (XR), and (RST) are added as inputs. Note that under communications control, the I/O display is in normal
logic (using the original signals not inverted)

For details about input commands sent through the communications link, refer to the RS-485
Communication User's Manual and the instruction manual of communication-related options as well.
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H Displaying control I/O signal terminals on options

The LED monitor can also show the signal status of the terminals on the optional digital input and output interface
cards, just like the signal status of the control circuit terminals.

Table 3.14 lists the assignment of digital 1/O signals to the LED segments.

Table 3.14 Segment Display for External Signal Information

LED4 LED3 LED2 LED1 Segment LED4 LED3 LED2 LED1
0 a - o 9 n
— b — 02 110 12
Lt o - 03 i 3
a d — 04 112 14
—_— e — 05 113 15
f, g ’ b f — 06 114 16
-— g — o7 115 17
e , l c dp — 08 116 18
L 2 ldp
d
LED No. LED4 LED3 LED2 LED1
Bit 15[14]13]12|nnfwo]o[s8[7]e6e]s5[a]3]2]17]o0
Input terminal e (s [ma {32 mfmofw [ izlw |53 12]n
outputterminal | - | - | - | - | - | -] -] - |os|o7|oe|0o5|04a]03]02]01

3.4.6 Reading maintenance information -- Menu #5 "Maintenance Information" --

Menu #5 "Maintenance Information" (%6che ) contains information necessary for performing maintenance on the
inverter. The menu transition in Menu #5 "Maintenance Information" is just like that in Menu #3 "Drive Monitoring."
(Refer to Section 3.4.4.)

Basic key operation
To view the maintenance information, set function code E52 to "2" (Full-menu mode) beforehand.

(1) Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to switch to
Programming mode. The function selection menu appears.

(2) Use the (N and &) keys to display "Maintenance Information” (%che ).
(3) Pressthe key to proceed to the list of maintenance items (e.g. 500 ).

(4) Use the @ and @ keys to display the desired maintenance item, then press the key.
The data of the corresponding maintenance item appears.

(5) Pressthe key to return to the list of maintenance items. Press the key again to return to the menu.
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Table 3.15 Display Items in "Maintenance Information”

LESDh'(\)AVS;'wr Item Description
Shows the content of the cumulative power-ON time counter of the inverter.
Counter range: 0 to 65,535 hours
Display: Upper 2 digits and lower 3 digits are displayed alternately.
5 00 Cumulative run time Example: 0 < 535h (535 hours)

65 < 535h (65,535 hours)

The lower 3 digits are displayed with £ (hour).
When the count exceeds 65,535, the counter will be reset to "0" and start over
again.

Shows the DC link bus voltage of the inverter main circuit.

5 01 DC link bus voltage Unit: V (volts)
5 02 Max. temperature Shows the maximum temperature inside the inverter for every hour.
- inside the inverter Unit: °C (Temperatures below 20°C are displayed as 20°C.)
5 03 Max. temperature of | Shows the maximum temperature of the heat sink for every hour.
heat sink Unit: °C (Temperatures below 20°C are displayed as 20°C.)
5 04 Max. effective output | Shows the maximum current in RMS for every hour.
current Unit: A (amperes)
Shows the current capacitance of the DC link bus capacitor (reservoir capacitor)
5 05 Capacitance of the in %, based on the capacitance when shipping as 100%. Refer to Chapter 7
- DC link bus capacitor | "MAINTENANCE AND INSPECTION" for details.
Unit: %
Shows the content of the cumulative run time counter of the electrolytic capacitors
on the printed circuit boards, which is calculated by multiplying the cumulative run
Cumulative run time time count by the coefficient based on the surrounding temperature condition.
of Counter range: 0 to 99,990 hours
5 06 electrolytic Display range: O to 9999 The x10 LED turns ON.
capacitors on the Actual cumulative run time of electrolytic capacitors on the printed
printed circuit boards circuit boards (hours) = Displayed value x 10
When the count exceeds 99,990 the counter stops and the LED monitor sticks to
9999
Shows the content of the cumulative run time counter of the cooling fan.
5 07 Cumulative run time | This counter does not work when the cooling fan ON/OFF control (function code
of the cooling fan HO06) is enabled and the fan stops.
The display method is the same as for 506 above.
Shows the content of the motor 1 startup counter (i.e., the number of run
commands issued).
Counter range: 0 to 65,530 times
5 08 Number of Display range: O to 9999
- startups If the count exceeds 10,000, the x10 LED turns ON and the LED
monitor shows one-tenth of the value.
When the count exceeds 65,530, the counter will be reset to "0" and start over
again.
Shows the input watt-hour of the inverter.
Display range: *001 to 9999
5 09 Input watt-hour Input watt-hour = Displayed value x 100 kwWh
To reset the integrated input watt-hour and its data, set function code E51 to
"0.000." When the input watt-hour exceeds 999,900 kWh, the counter will be reset
t0"0."
Shows the value expressed by "input watt-hour (kWh) x E51 (whose data range is
0.000 to 9,999)."
Unit: None.
5 10 Input watt-hour (Display range: *001 to 9999 . The data cannot exceed 9999. (It will be fixed at

data

9,999 once the calculated value exceeds 9999.))

Depending on the value of integrated input watt-hour data, the decimal point on
the LED monitor shifts to show it within the LED monitors’ resolution.

To reset the integrated input watt-hour data, set function code E51 to "0.000."
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Table 3.15

Display Items in "Maintenance Information" (Continued)

LED Monitor
shows:

Item

Description

Number of RS-485

Shows the total number of errors that have occurred in RS-485 communication

5 11 communications (COM port 1, connection to keypad) after the power is turned ON.
errors (COM port 1) | Once the count exceeds 9999, the counter will be reset to "0."
Content of RS-485 | Shows the latest error that has occurred in RS-485 communication (COM port 1) in
5 12 communications decimal.
error (COM port 1) | For error contents, refer to the RS-485 Communication User’s Manual.
5 13 Number of Shows the total number of errors that have occurred in the option being connected
option errors 1 to the A-port. Once the count exceeds 9999, the counter will be reset to "0."
5 14 Inve_rters ROM Shows the inverter's ROM version as a 4-digit code.
version
5 16 Keypad s ROM Shows the keypad's ROM version as a 4-digit code.
version
Number of RS-485 | Shows the total number of errors that have occurred in RS-485 communication
5 17 communications (COM port 2, connection to terminal block) after the power is turned ON.
errors (COM port 2) | Once the count exceeds 9999, the counter will be reset to "0."
Content of RS-485 | Shows the latest error that has occurred in RS-485 communication (COM port 2,
5 18 communications connection to terminal block) in decimal.
error (COM port 2) | For error contents, refer to the RS-485 Communication User’s Manual.
5 19 Option's ROM Shows the ROM version of the option to be connected to A-Port as a 4-digit code.
version 1 If the option has no ROM, "——__" appears on the LED monitor.
5 20 Option's ROM Shows the ROM version of the option to be connected to B-Port as a 4-digit code.
version 2 If the option has no ROM, "—_—__" appears on the LED monitor.
5 21 Option's ROM Shows the ROM version of the option to be connected to C-Port as a 4-digit code.
version 3 If the option has no ROM, "——__" appears on the LED monitor.
Shows the content of the cumulative power-ON time counter of motor 1.
Counter range: 0 to 99,990 hours
5 23 Cumulative run time | Display range: Oto 9999 The x10 LED turns ON.
of motor 1 Actual cumulative motor run time (hours) = Displayed value x 10
When the count exceeds 99,990, the counter will be reset to "0" and st