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2. Fire Prevention

/N\ CAUTION

@ Mount the inverter to incombustible material. Mounting it to or near combustible
material can cause a fire.

@ If the inverter has become faulty, switch off the inverter power. A continuous flow
of large current could cause a fire.

@ Do not connect a resistor directly to the DC terminals P( ), N( ). This could
cause a fire.

3. Injury Prevention

/\ CAUTION

@ Apply only the voltage specified in the instruction manual to each terminal to
prevent damage etc.

@ Ensure that the cables are connected to the correct terminals. Otherwise,
damage etc. may occur.

@ Always make sure that polarity is correct to prevent damage etc.

@ While power is on and for some time after power-off, do not touch the inverter or
brake resistor as they are hot and you may get burnt.

4. Additional instructions
Also note the following points to prevent an accidental failure, injury, electric shock, etc.
(1) Transportation and installation

/N\ CAUTION

@ When carrying products, use correct lifting gear to prevent injury.

@ Do not stack the inverter boxes higher than the number recommended.

@ Ensure that installation position and material can withstand the weight of the
inverter. Install according to the information in the Instruction Manual.

@ Do not operate if the inverter is damaged or has parts missing.

@ When carrying the inverter, do not hold it by the front cover or setting dial; it may fall off
or fail.

@ Do not stand or rest heavy objects on the inverter.

@ Check the inverter mounting orientation is correct.

@ Prevent screws, wire fragments, other conductive bodies, oil or other flammable
substances from entering the inverter.

@ Do not drop the inverter, or subject it to impact.

@ Use the inverter under the following environmental conditions:

Ambient -10 Cto +50 C (14 F to 122 F) (non-freezing)
temperature
Ambient humidity | 90%RH or less (non-condensing)
Storage 20 Cto +65 C * (-4 F to 149 F)
temperature

. Indoors (free from corrosive gas, flammable gas,
Ambience

oil mist, dust and dirt)

Maximum 1000m (3280.80feet) above sea level for
standard operation. After that derate by 3% for
Altitude, vibration | every extra 500m (1640.40feet) up to 2500m
(8202.00feet) (91%).

5.9m/s? or less (conforming to JIS C 0040)
*Temperatures applicable for a short time, e.g. in transit.

Environment
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(6) Maintenance, inspection and parts replacement

/A\ CAUTION
@ Do not carry out a megger (insulation resistance) test on the control circuit of the
inverter.
(7) Disposing of the inverter
/\ CAUTION

@ Treat as industrial waste.

(8) General instructions

Many of the diagrams and drawings in this instruction manual show the inverter
without a cover, or partially open. Never operate the inverter like this. Always
replace the cover and follow this instruction manual when operating the inverter.
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1. WIRING

This chapter explains the basic "wiring" for use of this
product. Always read the instructions before use.

For description of "installation”, refer to the instruction
manual (basic).

1.1 Japanese VErSION ........covuviiiiiiieieaeiaeeeeeee e 2
1.2 North America Version ... 4
1.3 EUropean VerSiON .......cceiieeeeiiieeiie e 7
1.4 Description of /0O Terminal specification..................... 9
1.5 How to Use the Main Circuit Terminals .................... 11
1.6 How to Use the Control Circuit Terminals ................ 24
1.7 Input Terminals ... 28
1.8 How to Use the Input Signals

(Assigned Terminals RL, RM, RH, STR) .................. 38
1.9 Handling of the RS-485 Connector

(Type with RS-485 Communication Function).......... 41
1.10 Design INformation...........coooeeeeeieiiiieeeeeeeeeeeee 44

<Abbreviations>
- PU

Control panel and parameter unit (FR-PU04)
* Inverter

Mitsubishi transistorized inverter FR-Sso00 series
« FR-S500

Mitsubishi transistorized inverter FR-Sso00 series
« Pr.

Parameter number

Chapter 1

Chapter 2
Chapter 3

Chapter 4




1.1 Japanese Version

1.1.1 Terminal connection diagram

@ FR-S520-0.1K t0 3.7K (-R) (-C)
@ FR-S540-0.4K to 3.7K (-R)

NEB MC Inverter

Motor
3-phase AC —219—X R U
—o 1l o—0 S V@
power supply &~ 65 T Wi
External transistor common pP1&—— —Ground
~ 24VDC power supply tO pC ' Power factor improving
Contact input common (source) : DC reactor

X | (FR-BEL: Option)
Be careful not to short PO~
terminals PC-SD. Jumper: Remove this
____________________________________ N jumper when FR-BEL

! Forward rotation startO STE ! is connected.

: Reverse rotation startO[STR *5; o6 Al

i HighoRH_*5]. 6 Blg |, Alarm

i Multi-speed selection {Middie O[RM_*5): 6 _Clg output

' *0|' .

' Low; *6RUN® Running Operation status

i Contact input common®@ SD ‘ output

: (Note) | SE® Open collector | /Open

Bt tua il R output common| | collector

Control input signals SINK outputs
(No voltage input allowed) *3)
SOURCE
Indicator
1mA full-scale

1 Frequency 10 (+5V) Analog meter
| setting Z(Dcom 5v Selected> (Digital indicator)
' potentiometer VoL DC0to 10V FMe—L 1
1 1/2W1kQ 1 E— (——05 (Common) c ljb ”
Lo ) ‘ alibration
' (*4) Current input (-) resistor (2)
L 410 20mADC (+)——-04 (4 to 20mADC)

=SD

When using the current input as
the frequency setting signal, set
"4" in any of Pr. 60 to Pr. 63 (input
terminal function selection), assign
AU (current input selection) to any

of terminals RH, RM, RL and STR, @ )E_afh (Ground)
and turn on the AU signal. L

RS-485 Connector (*1)

® Main circuit terminal O Control circuit input terminal ® Control circuit output terminal

REMARKS |

*1 Only the type with RS-485 communication function.

*2 Not needed when the setting dial is used for calibration. This resistor is used
when calibration must be made near the frequency meter for such a reason as a
remote frequency meter. Note that the needle of the frequency meter may not
deflect to full-scale when the calibration resistor is connected. In this case, use
both the resistor and setting dial for calibration.

*3 You can switch between the sink and source logic positions. Refer to page 25.

*4 When the setting potentiometer is used frequently, use a 2W1k potentiometer.

*5 The terminal functions change with input terminal function selection (Pr. 60 to
Pr. 63). (Refer to page 38, 88) (RES, RL, RM, RH, RT, AU, STOP, MRS, OH,
REX, JOG, X14, X16, (STR) signal selection)

*6 The terminal functions change with output terminal function selection (Pr. 64,
Pr. 65). (Refer to page 90) (RUN, SU, OL, FU, RY, Y12, Y13, FDN, FUP, RL
LF, ABC signal selection)




CAUTION

To prevent a malfunction due to noise, keep the signal cables more than 10cm (3.94inches)
away from the power cables.

@ FR-S520S-0.1K to 1.5K (-R) (-C)
@ FR-S510W-0.1K to 0.75K (-R)

;D Motor
Power supply D: c: O:

Earth
= (Ground)

REMARKS

To ensure safety, connect the power input to the inverter via a magnetic contactor and earth
leakage circuit breaker or no-fuse breaker, and use the magnetic contactor to switch power on-off.
The output is three-phase 200V.

1.1.2 Layout and wiring of main circuit terminals

FR-5520-0.1K, 0.2K, 0.4K, 0.75K (-R) (-C) | FR-3220-L. Z'é > %st gK( E)Z(Kc,:)S 7K (R)

Jumper

B][a15

INIIPlIIPI

@‘

%’3‘

Power supply Motor
Power supply Motor

FR-S520S-0.1K, 0.2K, 0.4K, 0.75K (-R) |FR-S520S-1.5K (-R)

Jumper

e

_ ] N I|IP1II P I|

Power supply Motor

Power supply Motor

FR-S510W-0.1K, 0.2K O 4K ( R) FR-S510W-0. 75K( R)

INI-IPI

el

Power supply Motor

Power supply Motor

== CAUTION

The power supply cables must be connected to R, S, T. If they are connected to U, V, W,
the inverter will be damaged. (Phase sequence need not be matched.)

[ For use with a single-phase power supply, the power supply cables must be connected to ]

R and S.
Connect the motor to U, V, W.
Turning on the forward rotation switch (signal) at this time rotates the motor
counterclockwise when viewed from the load shaft.
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1.2 North America Version

1.2.1 Terminal connection diagram

@ FR-S520-0.1K to 3.7K-NA
@ FR-S540-0.4K to 3.7K-NA (R)

Inverter
NFB MC Motor
3-phase AC j;%g % g \l;
power supply &~ o5& 5T W6
——Earth
External transistor common P16+ (Ground)
_ 24VDC power supply +0 pC i |Power factor improving
Contact input common (source) : DC reactor
X | (FR-BEL: Option)
Take care not to short P&
terminals PC-SD. Jumper: Remove this
___________________________________ N® jumper when FR-BEL
Forward rotation start® STF is connected.

Multi-speed selection {Middle (RM_*4] output
* :
LowORL_*4 *SRUNY

Operation status

: 1 | *|

: Reverse rotation startO[STR *4 - I
HighO[RH_*4) ,, Alarm
!

® Running

| Contact input common® SD output
ettty it ? SE® Open collector [ /(Open
Control input signals output common| | collector
(No voltage input allowed) outputs
SINK
.. (2
Frequency setting signals (Analog) SOURCE
1 Frequency —F 10 (+5V)
' setting 5H2(DCOto 5V
' potentiometer 2(DC 0Oto 10V Selected)
1 1/2W1kQ 5 (Common)
: (*3) Current input (-) : AM|._:;;_>(+) Analog signal
L 410 20mADC (+)—-04 (4 to 20mADC) e output

5 () (0to5VDC)

When using the current input as
the frequency setting signal, set
"4" in any of Pr. 60 to Pr. 63 (input || |RS-485 Connector (*1)‘
terminal function selection), assign
AU (current input selection) to any

of terminals RH, RM, RL and STR, &) Earth (Ground)
and turn on the AU signal. =

@ Main circuit terminal O Control circuit input terminal ® Control circuit output terminal

REMARKS |

*1 Only the type with RS-485 communication function.

*2 You can switch between the sink and source logic positions. Refer to page 25.

*3 When the setting potentiometer is used frequently, use a 2W 1k potentiometer.

*4 The terminal functions change with input terminal function selection (Pr. 60 to
Pr. 63). (Refer to page 38, 88) (RES, RL, RM, RH, RT, AU, STOP, MRS, OH,
REX, JOG, X14, X16, (STR) signal selection)

*5 The terminal functions change with output terminal function selection (Pr. 64,
Pr. 65). (Refer to page 90) (RUN, SU, OL, FU, RY, Y12, Y13, FDN, FUP, RL,
LF, ABC signal selection)




== NOTE
To prevent a malfunction due to noise, keep the signal cables more than 10cm
(3.94inches) away from the power cables.

@ FR-S510W-0.1K to 0.75K-NA

— Earth
(Ground)

To ensure safety, connect the power input to the inverter via a magnetic contactor
and earth leakage circuit breaker or no-fuse breaker, and use the magnetic
contactor to switch power on-off.

The output is three-phase 200V.

1.2.2 Layout and wiring of main circuit terminals

FR-S520-1.5K, 2.2K, 3.7K-NA

FR-5520-0.1K, 0.2K, 0.4K, 0.75K-NA FR-S540-0.4K, 0.75K, 1.5K, 2.2K, 3.7K-NA (R)

Power Motor
supply Power Motor
supply
== CAUTION

The power supply cables must be connected to R, S, T. If they are connected to
U, V, W, the inverter will be damaged. (Phase sequence need not be matched.)
Connect the motor to U, V, W.

Turning on the forward rotation switch (signal) at this time rotates the motor
counterclockwise when viewed from the load shaft.
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<When single-phase power input is provided for three-phase power input
inverter (NA version only)>
@ Reduce the output current.

FR-S520-1K-NA inverter 0.1 0.2 0.4 0.75 1.5 2.2 3.7
Rated output current (A) 0.4 0.8 1.5 2.5 4.0 5.0 7.0
Power supply capacity (kVA) 0.4 0.8 1.5 2.5 4.5 5.5 9.0
AC input current (A) 1.1 2.4 4.5 6.4 11.2 | 129 | 174

@ Set m9 (Pr. 637) "current detection filter".
Setting "801" in the manufacturer setting parameter C8 enables you to set the m9
parameter.

=— CAUTION

Parameters other than m9 can also be made to be displayed, but never alter these
since they are manufacturer setting parameters.

m9 Setting Description
0 Single-phase power input
(Factory setting) Three-phase power input

== CAUTION
Always return the C8 parameter to 0 (factory setting) after you have finished the
setting of m9.




1.3 European Version

1.3.1 Terminal connection diagram

@ FR-S540-0.4K to 3.7K-EC(R)

Inverter
NFB MC Motor
3-phase AC E E ||:1 \L}
power supply —2 2 :
) . Ls w L _Earth
Control input signals - (Ground)
(No voltage input allowed) P1&——
e . ; Power factor improving
| i | DC reactor
! Contact input commone PC ; (FR-BEL: Option)
| Forward rotation starto STF i +0 .
i : Jumper : Remove this
! Reverse rotation startO|STR *4| | - jumper when FR-BEL
! HighORH  *4 ' is connected.
Multi-speed selection MiddleO|RM  *4 o—e—>
3 LowO|RL *4 E *5 B Alarm
L L T e LT 4 *5 C output
External transistor common —
24VDC power supply O SD 63 : Operation status
Contact input common (sink) I Running output
SE® Open collector [ /Open
Take care not to short output common| | collector
terminals PC-SD. outputs
SINK
[+ (2
Frequency setting signals (Analog) SOURCE
w Frequency 3 P10 (+5V)
w setting 2(DCOto 5V
! potentiometer I (DC 0to 10V Semted)
U 1/2W1kQ I—r—= 5 (Common)
(*3) Current input (-) — AMID—‘—‘—‘—‘—>(+) Analog signal
i 4 to 20mADC (+)>—04 (4 to 20mADC) output
”””” 5 (-) (0to5VvDC)
When using the current input as
the frequency setting signal, set
“4" in any of Pr. 60 to Pr. 63 (input || |RS-485 Connector (*1)‘
terminal fungnon selectpn), assign Earth (Ground)
AU (current input selection) to any @ )_‘L

of terminals RH, RM, RL and STR,
and turn on the AU signal.

© Main circuit terminal O Control circuit input terminal ® Control circuit output terminal

REMARKS

REX, JOG, X14, X16, (STR)

LF, ABC signal selection)

signal selection)

*1 Only the type with RS-485 communication function.
*2 You can switch between the sink and source logic positions. Refer to page 25.
*3 When the setting potentiometer is used frequently, use a 2W 1k potentiometer.
*4 The terminal functions change with input terminal function selection (Pr. 60 to
Pr. 63). (Refer to page 38, 88) (RES, RL, RM, RH, RT, AU, STOP, MRS, OH,

*5 The terminal functions change with output terminal function selection (Pr. 64,
Pr. 65). (Refer to page 90) (RUN, SU, OL, FU, RY, Y12, Y13, FDN, FUP, RL,



@ FR-S520S-0.2K to 1.5K-EC (R)

— Earth
(Ground)

REMARKS

To ensure safety, connect the power input to the inverter via a magnetic
contactor and earth leakage circuit breaker or no-fuse breaker, and use the
magnetic contactor to switch power on-off.

The output is three-phase 200V.

== NOTE
To prevent a malfunction due to noise, keep the signal cables more than 10cm
(3.94inches) away from the power cables.

1.3.2 Layout and wiring of main circuit terminals

FR-S540-0.4K, 0.75K, 1.5K, 2.2K, 3.7K-EC (R)

]

L] +II

FR-S520S-0.2K, 0.4K, 0.75K-EC (R) FR- 85208 1.5K-EC (R)
Jumper

Power
supply

== CAUTION
Connect the motor to U, V, W.
Turning on the forward rotation switch (signal) at this time rotates the motor
counterclockwise when viewed from the load shaft.

For power input wiring, connect L1 to R/L1 of the terminal block and N to S/L2 of
the terminal block.

Do not connect the power supply to U, V and W.




1.4 Description of /0 Terminal Specifications

1.4.1 Main circuit

Symbol Terminal Name Description
*
SLS’L-IZ-, Ls> |AC power input Connect to the commercial power supply.
uv,w Inverter output Connect a three-phase squirrel-cage motor.
N<-> DC voltage DC voltage common terminal. Not isolated from the
common power supply and inverter output.
Power factor Disconnect the jumper from terminals P<+>-P1 and
P<t+> Pl improving DC connect the optional power factor improving DC reactor
’ reactor connection (FR-BEL). (The single-phase 100V power input model
cannot be connected.)
@ Earth (Ground) For grounding the inverter chassis. Must be earthed.

* R, S <Li1, N> terminals for single-phase power input.

CAUTION

< >Terminal names in parentheses are those of the EC version.

1.4.2 Control circuit

Symbol Terminal Name Description
: Turn on the STF signal | When the STF and STR
STF Etc;rr\{vard rotation to start forward rotation | signals are turned on
and turn it off to stop. simultaneously, the stop
= . Turn on the STR signal | command
32 |sTr |Reverserotation | g siart reverse rotation | is given. ;
£ start and turn it off to stop. Input terminal
& Turn on the RH, RM and RL signals Egr;ctslgrltgr'aakracélg)n
S |RH _ in appropriate combinations to select changes the
3 RM Muiti-speed multiple speeds. terminal functions
RL selection The priorities of the speed commands (*4) )
are in order of jog, multi-speed setting

(RH, RM, RL, REX) and AU.

. Common terminal for contact inputs (terminals STF, STR,
(S*I% gggﬁgtn'r(‘spilr’]tk) RH, RM, RL) and indicator connection (terminal FM).

Isolated from terminals 5 and SE.

When connecting the transistor output (open collector
2z External output), such as a programmable controller (PLC),
5 transistor connect the positive external power supply for transistor
B | pc common output to this terminal to prevent a malfunction caused by
5| ¢1) 24VDC power undesirable current.

o supply This terminal can be used as a 24V 0.1A DC power
= Contact input output across terminals PC-SD.
common (source ) | When source logic is selected, this terminal serves as a
contact input signal common.
10 ng:regjgpfﬁttmg 5VDC. Permissible load current 10mA.
By entering 0 to 5VDC (0 to 10VDC), the maximum
Frequency output frequency is reached at 5V (10V) and I/O are
212 setting proportional. Use Pr. 73 "0-5V/0-10V selection" to switch
'g (Voltage signal) between 5V and 10V.
0 Input resistance 10k . Maximum permissible voltage 20V.
> Enter 4-20mADC. This signal is factory-adjusted to reach
S Frequenc OHz at 4mA and 60Hz at 20mA. Maximum permissible
2 |a sett?n y input current 30mA. Input resistance approximately 250 .
o (Currgnt signal) For current input, turn on the signal AU.
L 9 Set the AU signal in any of Pr. 60 to Pr. 63 (input
terminal function selection).
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Symbol Terminal Name Description

0
g Frequency Common terminal for the frequency setting signals
215 setting input (terminals 2, 4) and indicator connection (terminal AM).
5 common Isolated from terminals SD and SE. Do not earth.
g_
Change-over contact output indicating
that the output has been stopped by the
A inverter's protective function activated.
B Alarm output 230V 0.3A AC, 30V 0.3A DC. Alarm: Output
C discontinuity across B-C (continuity terminal
across A-C), normal: continuity across | fnction
B-C (discontinuity across A-C). (*6) selection
S Switched low when the inverter output S;E;ftsptrhees)
g frequency is equal to or higher than the termilglal
= : starting frequency (factory set to 0.5Hz, - "
g [RUN |Inverter running variable). Switched high during stop or functions. (*5)
% S DC injection brake operation. (*2)
=1 8- Permissible load 24VDC 0.1A DC.
g SE Open collector Common terminal for inverter running terminal RUN.
=1 output common Isolated from terminals 5 and SD.
= A
o o § Factory setting of output item:
0ls Frequency
N § For meter oolﬂgliegﬁaﬁﬁggg/m Permissible load current 1mA
i Ises/s at 60Hz
5 S and motor current is 1440 pu
= v output.
£ A The output signal is
S |lol O proportional to the Factory setting of output item:
S |s W|Analog signal magnitude of each Frequency
S |< « | output monitoring item. Output signal 0 to 5VDC
< % Permissible load current 1mA
&
T Using the parameter unit connection cable (FR-CB201 to
2 RS-485 connector |205), the parameter unit (FR-PUO4) is connectable.
= (*3) Communication operation can be performed through
= RS-485.
IS
(]
O
*1. Do not connect terminals SD and PC each other or to the earth.
For sink logic, terminal SD acts as the common terminal of contact input. For
source logic, terminal PC acts as the common terminal of contact input. (Refer
to page 25 for the way to switch between them.)
*2. Low indicates that the open collector outputting transistor is on (conducts).
High indicates that the transistor is off (does not conduct).
*3. Compatible with only the type having RS-485 communication function.
(Refer to page 41.)
*4. RL, RM, RH, RT, AU, STOP, MRS, OH, REX, JOG, RES, X14, X16, (STR)
signal selection (Refer to page 88.)
*5. RUN, SU, OL, FU, RY, Y12, Y13, FDN, FUP, RL, LF, ABC signal selection
(Refer to page 90.)
*6. To be compatible with the European Directive (Low Voltage Directive), the

operating capacity of relay outputs (A, B, C) should be 30V 0.3A DC.
10




1.5 How to Use the Main Circuit Terminals

1.5.1 Cables, wiring lengths, crimping terminals, etc.

The following selection example assumes the wiring length of 20m (65.62feet).
1) FR-S520-0.1K to 3.7K (-R) (-C)
FR-S520-0.1K to 3.7K-NA

PVvC
Applicable [Terminal [Tightenin g| Crimping Cables Insulated
Inverter Screw | Torque | Terminals Cables
Model Size Nem mm? AWG mm?
R,S,TIUV,WRSTUVWRSTUVWRST|U VW
FR-S520-0.1K
0 0 75K M3.5 1.2 2-35 | 2-3.5 2 2 14 14 2.5 2.5
FR-S520-
15K, 2.2K M4 15 2-4 2-4 2 2 14 14 2.5 25
FR-S520-3.7K M4 1.5 55-4[554]| 35 3.5 12 12 4 2.5
2) FR-S540-0.4K to 3.7K (-R)
FR-S540-0.4K to 3.7K-NA (R)
FR-S540-0.4K to 3.7K-EC (R)
PVvC
Crimping Cables Insulated
Applicable [Terminal |Tightenin g| Terminals Cables
Inverter Screw | Torque mm?2 AWG mm?2
Model Size N'm [RST RS,T RST RST
<Li, L2,|U, V,W|<Ly, L2,|U, V, W|<Ly, L2,|U, V, W|<L1, L2,|U, V, W,
L3> L3> L3> L3>
FR-S540-0.4K
to 3.7K M4 15 2-4 2-4 2 2 14 14 2.5 2.5
3) FR-S520S-0.1K to 1.5K (-R)
FR-S520S-0.2K to 1.5K-EC (R)
PVvC
impi Cabl Insulated
Applicable [Terminal |Tightenin g .I(.:;Ln,]mg?s abies nggbalees
Inverter Screw | Torque 2 AWG 2
Model Size Nem 55 = Smm ms = smm
Lo, N>V Wl NV Y W oY YV W e ns Y VI W
FR-S520S-
0.1K to 0.75K M3.5 1.2 2-3.5 | 2-3.5 2 2 14 14 2.5 25
FR 95205 M4 15 |24 | 24| 2 | 2 | 14 | 14 | 25 | 25
4) FR-S510W-0.1K to 0.75K (-R)
FR-S510W-0.1K to 0.75K-NA
PVC
. . ) . impi Cables Insulated
Applicable [Terminal |Tightenin g .%;rrnnﬁ:gfls Cables
Inverter Screw | Torque > AWG 2
Model Size Nem mm = Smm
R,S |[U,V,W| RS |U,V,W| R,S U,V,W<L1”N>U,V,W
FR-S510W-
0.1K to 0.4K M3.5 1.2 2-35 | 2-3.5 2 2 14 14 2.5 2.5
FR-S510W-
0.75K M4 15 55-4| 24 3.5 2 12 14 4 25
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1.5.3 Peripheral devices

(1) Selection of peripheral devices
Check the capacity of the motor applicable to the inverter you purchased. Appropriate
peripheral devices must be selected according to the capacity.

Refer to the following list and prepare appropriate peripheral devices:

1) FR-S520-0.1K to 3.7K (-R) (-C)
FR-S520-0.1K to 3.7K-NA

2
Rated current of |Magnetic | POWe' Power Cables (mm )
Motor P Factor Factor (*2)
Output | Inverter Circuit Breaker | Contactor Improvin Improvin
p (Refer to (MC) P 9 P 9
(kW Model age 15) (Refer to AC Reactor |DC Reactor RsTluvw
(HP)) P %*1) age 17) (Referto | (Refer to 1 Vs
pag page 18) | page 18)
0.1 |FR-S520- FR-BAL-0.4K|FR-BEL-0.4K|
(1/8) |0.1K 30AF/5A S-N10 *3) *3) 2 2
0.2 |FR-S520- FR-BAL-0.4K|FR-BEL-0.4K
1/4) |02k 30AF/5A S-N10 *3) *3) 2 2
(2}‘21) 53;5520_ 30AF/5A S-N10 |[FR-BAL-0.4K|FR-BEL-0.4K 2 2
0.75 |FR-S520- FR-BAL- FR-BEL-
(1) |0.75K SOAF/10A S-N10 0.75K 0.75K 2 2
%2? EF;kSSZO_ 30AF/15A S-N10 |[FR-BAL-1.5K|FR-BEL-1.5K] 2 2
%35 ggksszo_ 30AF/20A SSNN1112 FR-BAL-2.2K|FR-BEL-2.2K 2 2
:()’5; gsksszo' 30AF/30A S-N20 [FR-BAL-3.7K|FR-BAL-3.7K| 3.5 35
2) FR-S540-0.4K to 3.7K (-R)
FR-S540-0.4K to 3.7K-NA (R)
FR-S540-0.4K to 3.7K-EC (R)
2
Rated current of | Magnetic Power Power Cables (mm )
Motor L Factor Factor (*2)
Output | Inverter Circuit Breaker | Contactor Improvin Improvin
p (Refer to (MC) proving | 'mproving | o g ¢
(kW Model age 15) (Refer to AC Reactor [DC Reactor dile UV W
(HP)) P %*1) age 17) (Referto | (Referto Ll’> & v
pag page 18) | page 18) ®
0.4 |FR-S540- FR-BAL- FR-BEL-
(1/2) |0.4K S0AF/SA S-N10 HO.4K HO.4K 2 2
0.75 |FR-S540- FR-BAL- FR-BEL-
1) |o7sK SOAF/5A SNIO | o 78k | HO75K 2 2
15 |FR-S540- FR-BAL- FR-BEL-
@ |isk 30AF/10A S-N10 HL5K HL5K 2 2
2.2 |FR-S540- FR-BAL- FR-BEL-
@) |22k 30AF/15A S-N20 H2 2K H2 2K 2 2
3.7 |FR-S540- FR-BAL- FR-BAL-
®) |a7k 30AF/20A S-N20 H3.7K H3.7K 2 2
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3) FR-S520S-0.1K to 1.5K (-R)
FR-S520S-0.2K to 1.5K-EC (R)

Power Power Cables (mm )

Motor Rated current of | Magnetic Factor Factor (*2)
Outout | Inverter Circuit Breaker [Contactor | Improving | Improving

(k\F/)V Model (Refer to (MC) |AC Reactor [DC Reactor RS

(HP)) page 15) (Referto | (Referto | (Referto <L ’ N> u,VvV,Ww

(*1) page 17) | page 18) | page 18) b
(*3) (*3)

(g}é) g I?-kSSZOS- 30AF/5A S-N10 |[FR-BAL-0.4K|FR-BEL-0.4K 2 2

(gﬁ) gF;(sszos- 30AF/10A S-N10 |FR-BAL-O4K|FR-BEL-04K 2 2

0.4 |FR-S520S- FR-BAL- FR-BEL-

(1/2) 10.4K S0AF/10A S-N20 0.75K 0.75K 2 2

0('17)5 SF;;SZOS' 30AF/15A S-N20 |FR-BAL-15K|[FR-BEL-15K| 2 2

%5 EI;(SBZOS— 30AF/20A S-N21 |FR-BAL-2.2K|FR-BEL-2.2K 2 2
4) FR-S510W-0.1K to 0.75K (-R)

FR-S510W-0.1K to 0.75K-NA

Power Power Cables (mm )

Motor Rated current of | Magnetic | Factor Factor (*2)
outout | Inverter Circuit Breaker |Contactor | Improving | Improving

(k\F/)V Model (Refer to (MC) |AC Reactor |DC Reactor RS

(HP)) page 15) (Referto | (Referto | (Referto <L ’ N> U, Vv, w

(*1) page 17) | page 18) | page 18) b
(*3) (*4)

0.1 |FR-S510W- FR-BAL-

w8) |0k 30AF/10A S-N10 0.75K 2 2

(2)‘21) gl;;(SSlOW- 30AF/15A S-N10 |[FR-BAL-1.5K| 2 2

((1’);') PRSSIOW | 30mFR20A | SN20 |FRBAL22K 2 2

0('17)5 SI%SKSEW- 30AF/30A S-N20 |FR-BAL-3.7K 35 2

*1 For installations in the United States or Canada, the circuit breaker must be
inverse time or instantaneous trip type.
*2 The size of the cables assume that the wiring length is 20m (65.62feet).
*3 The power factor may be slightly less.
*4 The single-phase 100V power input model does not allow the power factor
improving DC reactor to be fitted.
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1.5.4 Leakage current and installation of earth leakage circuit breaker

Due to static capacitances existing in the inverter I/O wiring and motor, leakage
currents flow through them. Since their values depend on the static capacitances,
carrier frequency, etc., take the following counter measures.

(1) To-ground leakage currents
Leakage currents may flow not only into the inverter's own line but also into the
other line through the ground cable, etc.
These leakage currents may operate earth leakage circuit breakers and earth
leakage relays unnecessarily.

@ Counter measures

« If the carrier frequency setting is high, decrease the carrier frequency (Pr. 72) of
the inverter.

Note that motor noise increases. Selection of Soft-PWM control (Pr. 70) will make
it unoffending. (Factory setting)

* By using earth leakage circuit breakers designed for harmonic and surge
suppression (e.g. Mitsubishi's Progressive Super Series) in the inverter's own line
and other line, operation can be performed with the carrier frequency kept high
(with low noise).

(2) Line-to-line leakage currents
Harmonics of leakage NFB Thermal relay Motor
currents flowing in static 5 . —0}0—- =
capacities between the  gypply 0—] Inverter
inverter output cables
may operate the external =
thermal relay
unnecessarily.

@ Counter measures
* Use the electronic overcurrent protection of the inverter.
 Decrease the carrier frequency. Note that motor noise increases. Selection of
Soft-PWM (Pr. 70) makes it unoffending.
To ensure that the motor is protected against line-to-line leakage currents, it is
recommended to use a temperature sensor to directly detect motor temperature.
@ Installation and selection of no-fuse breaker
On the power receiving side, install a no-fuse breaker (NFB) to protect the primary
wiring of the inverter. Which NFB to choose depends on the power supply side
power factor (which changes with the power supply voltage, output frequency and
load) of the inverter. Especially as the completely electromagnetic type NFB
changes in operational characteristic with harmonic currents, you need to choose
the one of a little larger capacity. (Check the data of the corresponding breaker.)
For the earth leakage circuit breaker, use our product designed for harmonic and
surge suppression (Progressive Super Series). (Refer to page 13 for the
recommended models.)

== CAUTION
Choose the NFB type according to the power supply capacity.

Line static
capacitances =

Line-to-Line Leakage Current Path
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(3) Selecting the rated sensitivity current for the earth leakage circuit
breaker

When using the earth leakage circuit breaker with the inverter circuit, select its rated

sensitivity current as follows, independently of the PWM carrier frequency:

* Progressive Super Series Example of leakage Leakage current
(Type SP, CF, SF, CP) current per 1km in cable example of 3-phase
Rated sensitivity current: path during commercial  induction motor
I n 10 (lgl+ign+lg2+igm) power supply operation  during commercial

* Conventional NV series (Type CA, when the CV cable is power supply
CS, SS produced prior to '91) routed in metal conduit operation
Rated sensitivity current: (200V 60Hz) (200V 60Hz)

I n 10 {lgl+lgn+3 (lg2+igm)} T o T 20 fh
lgl, Ig2 : Leakage currents of cable g 14 E 10 |||
path during commercial ‘g 80 ?E“ 0.7 e
power supply operation o 6 F o 32 ;
Ign*  : Leakage current of noise 3 O T 3 oo LA
filter on inverter input side o o 2l |||
Igm : Leakage current of motor E’ 07235 814223880150 E’ Ot 5 37 7515223755
during commercial power 8 55 3060100 8 22 55111853045
supply operation — Cable size (mm?) = Motor capacity (KW)
<Example>
2mm?x5m  2mm?x70m
(16.40feet)  (229.66feet)
Noise
r’\_‘\_/j filter 30
-5 Inver- 200V
ter 1.5kW
¥¥ L v L (2HP)
Igl Ign 192 Igm
=— CAUTION

The earth leakage circuit breaker should be installed to the primary (power
supply) side of the inverter.

In the A connection neutral point grounded system, the sensitivity current
becomes worse for ground faults in the inverter secondary side. Hence, the
protective grounding of the load equipment should be 10 or less.

When the breaker is installed in the secondary side of the inverter, it may be
unnecessarily operated by harmonics if the effective value is less than the rating. In this
case, do not install the breaker since the eddy current and hysteresis loss increase and
the temperature rises.

* Note the leakage current value of the noise filter installed on the inverter input

side.
Progressive Super Series Conventional NV
(Type SP, CF, SF,CP) (Type CA, CS, SS)
5m (16.40feet
Leakage current (Igl) (mA) 20 1000m((3280_80f)e s =010
Leakage current (Ign) (mA) 0 (without noise filter)
70m (229.66feet
Leakage current (1g2) (mA) 20 lOOOm((3280.80fe23t) =1.40
Motor leakage 0.14
current (Igm) (mA) )
Total leakage current (mA) 1.66 4.78
Rated sensitivity current
mA) (_ Ig_ 10) 30 100
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