Thank you for choosing Mitsubishi Electric inverter. This Inverter
Safety Guideline provides handling information and precautions for
use of this product. Do not use this product until you have full
knowledge of the product mechanism, safety information and
instructions.

Please forward this Safety Guideline to the end user.
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€ Related manuals

Manual name Manual number Model code Details
FR-E860-HVC Instruction Manual (Connection) | IB-0600953ENG | — Manuals desorioing Z‘:&i'fs""" wiring, specifications, outline dimensions, standards,
FR-EB800 Instruction Manual (Function) 1B-0600868ENG 1AJ045 Manual describing details of the functions.
FR-E800 Instruction Manual (Communication) 1B-0600871ENG 1AJ051 Manual describing details of the communications.
FR-EB800 Instruction Manual (Maintenance) 1B-0600874ENG 1AJ054 Manual describing how to identify causes of faults and warnings.
PLC Function Programming Manual IB-0600492ENG — Manual describing details of the PLC function.

Safety Information

22 Main circuit terminal layout and wiring to power supply and motor

When passing wiring through the knockout holes on the wiring cover 2, separate
the control circuit wiring from the main circuit wiring to reduce the influence of
noise. Use the rectangular hole for the control circuit wiring and the round holes
for the main circuit wiring.

Example) FR-E860-0021(1.5K)

Round knockout holes  Rectangular knockout hole

I

4 Connection of conduits

(1) To punch out the knockout holes in the wiring cover 2, put a screwdriver
against the knockout's edge and firmly tap it with a hammer or other object.

(2) Pass conduits through the round knockout holes. Fix the conduits with
locknuts both inside and outside the cover. Then tighten bushings to fix the
conduits to the wiring cover 2.
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Wiring cover 2 — = o Locknut
i
—— Locknut
+—— Conduit
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Do not attempt to install, operate, maintain or inspect this product until you have read through this Safety Guideline and supplementary documents carefully to use

the equipment correctly. Do not use the product until you have full knowledge of the product mechanism, safety information and instructions.

Installation, operation, maintenance and inspection must be performed by qualified personnel. Here, qualified personnel means a person who meets all the following

conditions:

« A person who possesses a certification in regard with electric appliance handling, or person took a proper engineering training. Such training may be available at
your local Mitsubishi Electric office. Contact your local sales office for schedules and locations.

« A person who can access operating manuals for the protective devices (for example, light curtain) connected to the safety control system, or a person who has
read these manuals thoroughly and familiarized themselves with the protective devices.

In this Safety Guideline, the safety instruction levels are classified into "WARNING" and "CAUTION".

A WARNING

Incorrect handling may cause hazardous conditions, resulting in death or severe injury.

«  Make sure the power cables are connected to terminals R/L1, S/L2, and T/L3 (the phases need not be matched). Never connect the power cable to terminals U, V, or W of the inverter. Doing so will
damage the inverter.
Connect the motor to terminals U, V, and W. The motor rotates counterclockwise when viewed from the motor load side when the forward rotation switch (signal) turns ON.

23 Recommended cables and wiring length

Select cables of recommended gauge size to ensure that the voltage drop will be 2% or less.

If the wiring distance is long between the inverter and motor, the voltage drop in the main circuit will cause the motor torque to decrease especially at a low speed.
(The following table shows the recommended cable size for cables that are 20 m in length.)

25 Details on the main circuit terminals and the control circuit terminals

@ Starting/stopping the inverter on the operation panel
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For details, refer to the FR-E800 Instruction Manual (Function).
The PDF manual can also be downloaded from the Mitsubishi Electric FA Global

4 Differences in the functions 5
from the standard inverter

For details, refer to the FR-E860-HVC Instruction Manual (Connection). Website.
The PDF manual can also be downloaded from the Mitsubishi Electric FA Global For more information on the product
Website. T,
For more information on the product
-
Y
For details, refer to the FR-E800 Instruction Manual (Maintenance).
The PDF manual can also be downloaded from the Mitsubishi Electric FA Global
Website.
71 Inverter rating
@ Three-phase 575 V power supply
Model: FR-E860-[]-HVC 0021 0030 0048 0070 0090 0136
Applicable motor capacity (kW)*1 LD | 15 22 3.7 55 7.5 11.0
Rated capacity (kVA)*2 LD | 21 3.0 4.8 7.0 9.0 13.5
Rated current (A)*3 LD | 21 3.0 4.8 7.0 9.0 13.6
Output Overload current rating*4 LD 1_20% 60s, 150% 3 sn(inverse-time characteristics) at surrounding
air temperature of 50°C
Voltage*5 Three-phase 525 to 600 V

Cable gauge
Incorrect handling may cause hazardous conditions, resulting in medium or slight injury, or may cause only material Crimp terminal | HIV cables, etc.
/\CAUTION damage 9 may 9 gnt injury v v ) ) Terminal | Tightening P o AWG #2
ge. Applicable inverter (mm#) %1
Tt screw torque
ACAUTlON size *3 N'm R/L1, R/L1, R/L1,
Note that even the level may lead to a serious consequence depending on conditions. Be sure to follow the instructions of both S/L2, | U,V,W | S/L2, | U,V,W | S/L2, | U,V,W

levels as they are critical to personnel safety. TIL3 TIL3 TIL3

. - . . . . FR-E860-0021(1.5K’ M4(M3.5) |1.5 2-4 2-4 2 2 14 14
Read this Guideline before use. In addition, scan the 2D code below to download the FR-E860-HVC Instruction Manual (Connection) and read "Safety Instructions”. ( ) ( )
The PDF manual can also be downloaded from the Mitsubishi Electric FA Global Website. FR-£860-0030(2.2K) M4M3.5) |1.5 24 24 2 2 14 14
) ) FR-E860-0048(3.7K) M4(M3.5) |1.5 2-4 2-4 2 2 14 14
For more information on the product FR-E860-0070(5.5K) M4 15 24 24 2 2 14 14
FR-E860-0090(7.5K) M4 15 2-4 2-4 2 2 14 14
FR-E860-0136(11K) M4 15 5.5-4 2-4 3.5 2 12 14
AL *1 The cable size is that of the HIV cable (600 V grade heat-resistant PVC insulated wire) etc. with maximum of 75°C. It assumes a air of
50°C or lower and the wiring distance of 20 m or shorter.
B *2 The cable size is that of the THHW cable with maximum i of 75°C. It assumes a surrounding air temperature of 40°C or lower and the wiring distance of 20 m or
» Py a0 L shorter. (For use in the United States or Canada, refer to the section 8.1 "Instructions for UL and cUL"..
a0 3 The screw size for terminals RIL1, S/L2, T/L3, U, V, W, PR, P/+, N/-, and P1, and the earthing (grounding) terminal are shown.

(]
1 INVERTER INSTALLATION AND PRECAUTIONS

When installing the inverter on the enclosure surface, remove the front cover and

wiring cover to fix the inverter. Allow clearance

+ Install the inverter on a strong surface securely with screws. 10 cm
+  Leave enough clearances and take cooling measures.
«  Avoid places where the inverter is subjected to direct sunlight, high temperature and high or more

humidity.
+ Install the inverter on a nonflammable wall surface. <:I

1cm

[

1cm 1cm
or more or more or more
ﬂ 10 cm
or more
1 When using the inverters at the surrounding air temperature of 40°C or

less, the inverters can be installed closely attached (0 cm clearance)

2 INSTALLATION AND WIRING

2.1 Removal and reinstallation of covers

4 Removal of the wiring cover 1 4@ Reinstallation of the wiring cover 1

Wiring cover 1

Loosen

Tighten

(a) Loosen the mounting screws of the wiring cover 1. (a) Align the screw holes of the wiring cover 1 with the screw holes of the

inverter.

(b) Slide up the cover and pull it out. (b) Loosen the mounting screws of the cover.

4 Removal of the front cover 4 Reinstallation of the front cover

Tighten

(a) With the wiring cover 1 removed, loosen the mounting screw on the front (a) Place the front cover against the inverter.
cover. (The screw cannot be removed.) (b) Tighten the mounting screw of the front cover. (Tightening torque: 0.6 to 0.8
(b) Put a finger on the recess for the screw of the cover and pull out the cover N-m)
using its lower side as a support.
(c) With the cover removed, the control circuit terminals (connector) can be
wired.

4 Removal of the wiring cover 2 4 Reinstallation of the wiring cover 2

(a) (b)
= —=
1
Y., (b Y. (vt
- e
Wiring _ | e — P
cover2 [o— = =
I
Loosen Tighten

(a) After removing the wiring cover 1 and the front cover, remove the mounting (a) When reinstalling the wiring cover 2, the sheets should be placed inside the
screws of the wiring cover 2. cover.

(b) With the wiring cover 2 removed, the main circuit can be wired. (b) Tighten the mounting screws of the wiring cover 2.

Inverter Tightening torque
FR-E860-0048(3.7K) or lower 09to 1.3N'm
FR-E860-0070(5.5K) or higher 14t0 1.9N'm

The line voltage drop can be calculated by the following formula:
Line voltage drop [V] = «/é x wire resistance [mQ/m] x wiring distance [m] x current [A]/ 1000
Use a larger diameter cable when the wiring distance is long or when the voltage drop (torque reduction) in the low speed range needs to be reduced.

4 Total wiring length
Connect one or more general-purpose motors within the total wiring length shown in the following table.

Cable type Pr.72 setting Voltage Applicable inverter model: FR-E860-[]-HVC
P (carrier frequency) | class [ 0021(1.5K) | 0030(2.2K) | 0048(3.7K) | 0070(5.5K) | 0090(7.5K) | 0136(11K)
. 1 (1 kHz) or lower 100 m 100 m 100 m 200 m 400 m 500 m
Unshielded 7 (2 KFiz) or higher 575V T00m T00m T00m 200 m 300 m 700 m

Use a "600 V class inverter-driven insulation-enhanced motor" and set Pr.72 PWM frequency selection according to the wiring length: "14.5 kHz or less" when the
wiring length is 50 m or shorter, "8 kHz or less" when the wiring length is from 50 m to 100 m, or "2 kHz or less" when the wiring length is longer than 100 m.

24 Terminal connection diagram

*1 Remove the jumper
between P1 and P/+ to
connect the DC reactor.

(©Main circuit terminal
(O Control circuit terminal

DC reactor

Earth i
(Ground) ! !
Jumperh
P1 P/+ N/-
o Motor
Three-phase L v
AC power SiL2
supply LTIL3 W I
© D @) — Earth
Eartn L (Ground)

Control circuit

i Control input signals (No voltage input allowed)*3 g ' Relay output *6‘;
i E ;I:;renicnr;r;;rzlr:i‘r;il:zd For\l\{ard 3 : i *6 Terminal functions vary by 3
i using one connector. rotation start : Relay output Pr. 192 A,B,C terminal |
i — e fnct Reverse v 0d (Fault output) function selection H
<) Tgrmmal_ unctlons_vary rotation start H O '
' with the input terminal . E ol '
H assignment nghd E E i
: (Pr. 178 to Pr. 182) Multi-speed l\s/lpj; 1 ¢ Open collector output *7 |
1 selectign s Iee: - H *7 The function of these terminals !
H P o Running can be changed using the Pr.190 |
! Low 3 RUN terminal function sell '
' speed ' / \ :
H ' { Open collector output common) !
! ! \\ Sink/source common ,‘ !
1 : put signal (A
! Contact input SD g o Output signal (An '
: common : LAl I i (") Analog signal output ‘
: g L. . ) (0to+10VDC) '
' 24VDC power supply(Common for | [|PC i 5 =) '
! external power supply transistor) ' |
1 g signals (Analog)
1 |*4 Terminal input specifications
! can be changed by analog
' input specification switchover | Frequency setting 2[0to 5VDC Vpmmm e -- N
| (Pr.73). To input voltage, set | potentiometer 0to10VDC \, 1! RS-485 terminals |
i the voltage/current input 1/2W1kQ <0 to 20mADC 4 ' ! SDA : - - |
| selection switch to "V". To 5 i SDB o Data transmission '
! input current, set the switch to 5 (Analog )| T !
' "I". The switch is initially set i RDA 3 [ '
' to voltage input. ' E <U RDB o }Data reception !
E *5 Itis recommended to use u E E j‘ -ESG v ‘ J :
' 2WikQwhenthe Voltage/current " 0 TR GND '
' frequency setting signal is input switch *4 0o L '
1 changed frequently. P 1 | Terminating '
R R EEEE | resistor !
OPEN I 100 ;

Connector for plug-in
| option connection *g

*8 Plug-in options are not
available.

Type fepninal Common Terminal name Terminal function description
symbol
_’?//II:; SiL2, — AC power input Connected to the commercial power supply.
"é u,v,w — Inverter output Connected to a three-phase squirrel cage motor or a PM motor.
S . Remove the jumper across terminals P/+ and P1, and connect a DC reactor. When a DC reactor is not
P/+, P1 — DC reactor connection . .
£ connected, the jumper across terminals P/+ and P1 should not be removed.
=
@ — Earth (ground) For earthing (grounding) the inverter chassis. Be sure to earth (ground) the inverter.
STF*1 SD F d rotati Turn ON the STF signal to start forward rotation and Input resistance: 4.7
(sink orward rotation start turn it OFF to stop. When the STF and STR signals | kQ
'g_ (negative - - are turned ON simultaneously, | Voltage when
£ [sTR* common]) Reverse rotation start Turn ON the STR signal to start reverse rotation and | the stop command is given. contacts are open:
g turn it OFF to stop. 2110 26 VDC
g PC Current when
source contacts are short-
© | RH, RM, RL*1 ((posml:e Multi-speed selection Multi-speed can be selected according to the combination of RH, RM and RL signals. | ..o ited:
common)) 4 to 6 mMADC
_ Power supply for a " . 5+0.5VDC,
5 10 5 frequency setting Used as the power supply for an external frequency setting (speed setting) Permissible load
S y potentiometer. _
@ potentiometer current: 10 mA
E] For voltage input,
£ 2 Input resistance: 10
] to 11 kQ
@ . . . Maximum
kY Inputting 0 to 5 VDC (or 0 to 10 VDC) provides the maximum output frequency at 5 V o
e N N . ) permissible voltage:
5 (or 10 V) and makes input and output proportional. Use Pr.73 to switch among input 0 20 VDC
(2 5 Frequency setting (voltage) |to 5 VDC (initial setting), 0 to 10 VDC, and 0 to 20 mA. .
o . . P . For current input,
T Set the voltage/current input switch to the "I" position to select current input (0 to 20 Input resistance:
mA). 245150
Permissible
maximum current:
30 mA
1 changeover contact output indicates that the inverter protective function has
> "
o _ activated and the outputs are stopped.
& AB.C Relay output (fault output) Fault: discontinuity across B and C (continuity across A and C), Normal: continuity 30VDC1A
across B and C (discontinuity across A and C)
N Permissible load 24
g VDC (maximum 27
5|2 The output is in LOW state when the inverter output frequency is equal to or higher VDC)0.1 A
S 8 |RUN SE Inverter running than the starting frequency (initial value: 0.5 Hz). The output is in HIGH state during (The voltage drop is
X7 S stop or DC injection brake operation.*2 3.4V at maximum
2| & while the signal is
£ ON.)
o] -
Output signal: 0 to
Among several monitor items such as output +10VDC
4 frequency, select one to output it via this terminals. Output item: Output frequenc Permissible load
© AM 5 Analog voltage output (The signal is not output during an inverter reset.) (inili’;l senin- ) P a Y | current: 1 mA
< The size of output signal is proportional to the 9 (load impedance 10
magnitude of the corresponding monitor item. kQ or more)
Resolution: 12 bits
Contar_:t input common (sink Common terminal for the contact input terminal (sink logic).
(negative common))
sD _ External transistor common | Connect this terminal to the power supply common terminal of a transistor output (open collector output)
(source (positive common)) | device, such as a programmable controller, in the source logic to avoid malfunction by undesirable current.
@ ggn\:nfjgnpower supply Common output terminal for 24 VDC 0.1 A power supply (terminal PC). Isolated from terminals 5 and SE.
% External transistor common Connect this terminal to the power supply common terminal of a transistor output
b= (sink (negative common)) (open collector output) device, such as a programmable controller, in the sink logic to | Power supply
2 — 9 avoid malfunction by undesirable current. voltage range:
5 PC Contact input common 2210265 VDC
3 P Common terminal for the contact input terminal (source logic). Permissible load
© (source (positive common)) N
current: 100 mA
SD 24 VDC power supply Can be used as a 24 VDC 0.1 A power supply.
5 — Frequency setting common | Common terminal for the frequency setting signal (terminal 2) . Do not earth (ground).
SE — Open collector Common terminal for terminal RUN.
output common
2 | SDA Inverter transmission
< [spB terminal RS-485 communication can be made through the RS-485 terminals.
s 3 Conforming standard: EIA-485 (RS-485)
= ﬁ RDA — Inverter reception terminal Transmission format: Multidrop link
g « |RDB Communication speed: 300 to 115200 bps
503 Wiring length: 500 m
E 2 |sc Earthing (grounding) ’
8 "™ Use the USB connector to communicate with a personal computer.
g — — USB connector*3 - Interface: conforms to USB 1.1 Transmission speed: 12 Mbps
- Connector: USB mini B connector (receptacle mini B type)
*1 Terminal functions can be selected using Pr.178 to Pr.182 (Input terminal function selection). (Refer to the FR-E800 Instruction Manual (Function).)
2 The open collector transistor is ON (conductive) in LOW state. The transistor is OFF (not conductive) in HIGH state.
3 USB bus power connection is available. The maximum SCCR is 500 mA.

26 Control circuit terminals (connector) layout

Viewed from the bottom of the inverter
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Terminal symbol

Pin number Pin number Terminal symbol
1 SDA (RS-485) 12 RDB (RS-485)
2 SDB (RS-485) 13 RDA (RS-485)
3 SG (RS-485) 14 2
4 5 15 AM
5 10 16 PC
6 RH 17 RL
7 RM 18 STF
8 STR 19 SD
9 RUN 20 SE
10 - 21 C
" A 22 B

« Making connection cables
Itis recommended to use a cable of 0.2 to 0.8 mm? for the connection to the control circuit terminals.
For the cable parts to be used, refer to the following.

« Commercially available products (as of July 2021)

Product name Model Manufacturer
Housing 2-1586019-2 L
Contactor T586315-1 TE Connectivity

« Connecting the cable to the connector
Connect the cable to the connector of the control circuit terminal on the inverter.

3 BASIC OPERATION
3.1 Components of the operation panel

The operation panel cannot be removed from the inverter.

Three-phase 575V 60 Hz

Rated input AC (DC) voltage/frequency
i 490 to 632V, 60 Hz

Permissible AC (DC) voltag

Name Description

Switches between the PU operation mode, the PUJOG operation mode, and the

HAND/AUTO key External operation mode.

HAND MON RUN

AUTO PRM PM MODE key Switches the operation panejkl to a different mode.
NET PRUN SET ke Used to confirm each selection.
4 Switches the monitor screen in the monitor mode.
Start command
RUN key The direction of motor rotation depends on the Pr.40 setting.
Used to stop operation commands.
STOP/RESET key Used to reset the inverter when the protective function is activated.
" . The setting dial of the Mitsubishi Electric inverters. Turn the setting dial to change
Setting dial

the setting of frequency or parameter.

Per freq y fl i +5%
Without DC
A 4.3 5.9 8.9 12.4 15.9 224
Power Rated input reactor LD
current (A)*7 With D
supply ®) 25 36 56 8.2 1.0 16.0
reactor
Without DC
4.3 5.9 8.9 12.0 16.0 23.0
Power supply reactor LD
capacity (kVA)*6 With DC
B ) 25 3.6 5.6 8.2 11.0 16.0
reactor
Protective structure UL Type 1 (Enclosed Type*8)(UL50)/IP20 (for IEC 60529 only)
Cooling system Natural | Forced air
Approx. mass (kg) 2.3 [ 23 [23 [33 [33 [33

1 The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric standard 4-pole motor.

2 The rated output capacity assumes that the output voltage is 575 V.

3 The following tables show the current value initially set in Pr.9 Electronic thermal O/L relay, Pr.56 Current monitoring reference, and Pr.557 Current average value monitor signal output reference
current. The value in the table is also used as the reference current value (100% value) for Pr.22 Stall prevention operation level (Torque limit level), Pr.874 OLT level setting, Pr.150 Output
current detection level, and Pr.165 Stall prevention operation level for restart

| Model: FR-E860-[]-HVC | 0021 | 0030 | 0048 | 0070 | 0090 | 0136 |
| Current value (A) | 25 | 3.6 | 56 | 8.2 | 11.0 | 16.0 |

4 The percentage of the overload current rating is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time for the inverter and motor to return to or below the
temperatures under 100% load.

5 The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. The maximum point of the voltage waveform at the
output side of the inverter is approximately the power supply voltage multiplied by 2.

6 The power supply capacity varies with the value of the input power impedance (including those of the input reactor and cables).

+7 The rated input current is the value at a rated output current. The input power impedances (including those of the input reactor and cables) affect the value.

8 Suitable for Installation in a Compartment Handling Conditioned Air (Plenum)

. . N
7.2 Inverter installation environment
Item Description
Surrounding air
-10°C to +50°
temperature*1 0°Cto +50°C Enclosure
Ambient humidity 95% RH or less (non-condensing) Inverter  Measurement
position
x x
5 cm“ > < ,‘5 cm
Storage temperature -40°C to +70°C 5cm
Measurement  *——
position
Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude/vibration Maximum 2000 m, 5.9 m/s? or less (For installation at an altitude above 1000 m, consider a 3% reduction in the rated current per 500 m increase
in altitude.)
1 air isa measured ata position in an enclosure. Ambient temperature is a temperature outside an enclosure.




8 APPENDIX

For information on other applicable standards not found in this document, refer to the FR-E860-HVC Instruction Manual (Connection).

8.1 Instructions for compliance with the EU Directives

+ The authorized representative in the EU
The authorized representative in the EU is shown below.

Name: Mitsubishi Electric Europe B.V.
Address: Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany

4 Compliance with EN 60730-1
This product is compliant with EN 60730-1 under the following conditions.
To support the compliance, use the product in applications other than Industrial process application.

Automatic action: Type 1 action

Control function:Class A

Control purpose:Operating Control

Construction:Incorporated control

Use the product in applications other than Industrial process application.

4  EMC Directive
We declare that this inverter conforms with the EMC Directive and affix the CE marking on the inverter.
+ EMC Directive: 2014/30/EU
« Standard: IEC 61800-3 Category "C3" / Second environment
+  This inverter is not intended to be used on a low-voltage public network which supplies domestic premises. When using the inverter in a residential area, take appropriate measures
and ensure the conformity of the inverter used in the residential area.
« Radio frequency interference is expected if used on such a network.
+ Notes
Set the EMC Directive compliant EMC filter to the inverter. Insert line noise filters and ferrite cores to the power and control cables as required.
«  Connect the inverter to an earthed power supply.
+ Install the motor and controller cable found in the EMC Installation Guidelines (BCN-A21041-204) and Technical News (MF-S-192) according to the instructions. (Contact
your sales representative for the manual.)
+ To make full use of the EMC Directive compliant noise filter, motor cable lengths should not exceed 20 m.
«  Ensure that the finalized system which includes an inverter complies with the EMC Directive.
€ Low Voltage Directive
We have self-confirmed our inverters as products compliant to the Low Voltage Directive and affix the CE marking on the inverters.
+  Low Voltage Directive: 2014/35/EU
«  Standard: EN 61800-5-1

+ Outline of instructions

« Do not use an earth leakage circuit breaker as an electric shock protector without connecting the equipment to the earth. Connect the equipment to the earth (ground)
securely.

+  Wire the earth terminal independently. (Do not connect two or more cables to one terminal.)

+ Select appropriate wire according to EN 60204-1 or IEC 60364-5-52. (Refer to the selection examples of cable sizes in 2.3 Recommended cables and wiring length.)

+ Use atinned (plating should not include zinc) crimping terminal to connect the earth (ground) cable. When tightening the screw, be careful not to damage the threads. For
use as a product compliant with the Low Voltage Directive, use PVC cables.

+ Use PVC cables for I/O wiring.

+ Use the molded case circuit breaker and magnetic contactor which conform to the EN or IEC Standard.

« If an earth leakage circuit breaker is required, use a type-B earth leakage circuit breaker (AC/DC detection compatible).

« Use the inverter under the conditions of overvoltage category Ill specified in IEC 60664.

« To use the inverter under the conditions of pollution degree 3, install it in the enclosure of IP54 or higher for protection against electric shock and fire.

4  Fuse selection for branch circuit protection
For details, refer to 8.2 Instructions for UL and cUL: Fuse selection.

4 Motor overload protection
For details, refer to 8.2 Instructions for UL and cUL: Motor overload protection.

4  EU RoHS Directive
We have declared that our inverters are compliant to the EU RoHS Directive and affix the CE marking on the inverters.

For other information, refer to the FR-E860-HVC Instruction Manual (Connection).

8.2 Instructions for UL and cUL

(Standard to comply with: UL 61800-5-1, CSA C22.2 No. 274UL 60730-1, CAN/CSA E 60730-1)

4 Product handling information / Informations sur la manipulation du product

-WARNING- Operation of this product requires detailed installation and operation instructions provided in this Safety Guideline and the Instruction Manual (Connection)
intended for use with this product. Please forward relevant manuals to the end user. The manuals can also be downloaded in PDF form from the Mitsubishi Electric FA
Global Website. To order manuals, please contact your sales representative.

-AVERTISSEMENT-

L'utilisation de ce produit nécessite des instructions détaillées d'installation et d'utilisation fournies dans le présent document de la Directive de sécurité et le Manuel
d'instructions (Connexion) destiné a étre utilisé avec ce produit. Veuillez transmettre les manuels correspondants a I'utilisateur final. Les manuels peuvent également
étre téléchargés au format PDF sur Mitsubishi Electric FA Global Website. Pour commander des manuels, veuillez contacter votre représentant commercial.

4 Branch circuit protection

For installation in the United States, branch circuit protection must be provided in accordance with the National Electrical Code and any applicable local codes.
For installation in Canada, branch circuit protection must be provided in accordance with the Canadian Electrical Code and any applicable local codes.

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 applicable local codes.

+ Precautions for opening the branch-circuit protective device /

Précautions pour ouvrir le dispositif de protection du circuit de dérivation
-WARNING- If the fuse melts down or the breaker trips on the input side of this product, check for wiring faults (such as short circuits). Identify and remove the cause of melting
down or the trip before replacing the fuse or resetting the tripped breaker (or before applying the power to the inverter again).

-AVERTISSEMENT-
Si le fusible fond ou si le disjoncteur se déclenche du coté entrée de ce produit, vérifier les défauts de cablage (tels que les courts-circuits). Identifier et éliminer la cause de la fonte
ou du déclenchement avant de remplacer le fusible ou de réinitialiser le disjoncteur déclenché (ou avant de remettre sous tension I'onduleur).

+ Fuse selection

Fuses are selected based on IEC/EN/UL 61800-5-1 and CSA C22.2 No. 274.

For installation in the United States, the semiconductor fuses shown in the following table must be provided, in accordance with the National Electrical Code and any applicable
local codes. For installation in Canada, the semiconductor fuses shown in the following table must be provided, in accordance with the Canadian Electrical Code and any applicable
local codes. Always install the following semiconductor fuses for branch circuit protection.
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« The internal accumulated heat value of the electronic thermal O/L relay is reset to the initial value by the inverter's power reset or reset signal input. Avoid
unnecessary reset and power-OFF.

Install an external thermal relay (OCR) between the inverter and motors to operate several motors, a multi-pole motor or a dedicated motor with one inverter.
When configuring an external thermal relay, note that the current indicated on the motor rating plate is affected by the line-to-line leakage current. (Refer to the
Instruction Manual (Function).) The cooling effect of the motor drops during low-speed operation. Use a motor with built-in thermal protector. When the
difference between the inverter and motor capacities is large and the set value is small, the protective characteristics of the electronic thermal relay function
will be deteriorated. Use an external thermal relay in such cases.

+ The cooling effect of the motor drops during low-speed operation. Use a motor with built-in thermal protector.

+ A dedicated motor cannot be protected by the electronic thermal relay. Use an external thermal relay.

+ Motor over temperature sensing is not provided by the drive.

+ The electronic thermal memory retention function is not provided by the drive.

« The electronic thermal relay function is not a speed sensing function.

4 Instruction for UL 60730-1
The controls were evaluated for mitigating inherit fire and shock hazards. The reliability of the firmware relied upon for lock rotor and thermal motor protection is outside
the scope of this evaluation.

8.3 SERIAL number check

The SERIAL number can be checked on the inverter rating plate or package.

Rating plate example

¢ mrsusisHl

owHERC INVERTER
Inverter model > MODEL :FR-E860-0021-5-60HVC
Input rating —> INPUT :XXXXX

Output rating —> OUTPUT : XXXXX

oo e)e] o

000000

SERIAL > SERTAL - XXXXXXXXXXX Symbol Year Month ~ Control number

SERIAL

The SERIAL consists of two symbol, three characters indicating the production year
and month, and six characters indicating the control number.

The last two digits of the production year are indicated as the Year, and the Month is
indicated by 1 to 9, X (October), Y (November), or Z (December).

Country of origin > MADE IN XXXXX

84 The power loss data according to Ecodesign Directive

Based on the EU ErP Directive (Ecodesign Directive), the loss data of the inverters are shown in the following table. The regulation covers 3-phase variable speed
drives from 0.12 kW < Pn < 1 000 kW.

ARatf:nt Stand b load point | load point | load point | load point | load point | load point | load point | load point E
Model name "g:ler — (v:) 1(90;100) | 2(50;100) | 3(0;100) | 4(90;50) | 5(50;50) | 6(0;50) | 7(50;25) | 8(0;25) | -
o (%) (%) (%) (%) (%) (%) (%) (%)
(kVA)
FR-E860-0021(1.5K) 2.5 57 17 1.7 1.7 1.2 1.2 1.2 1.0 1.0 |IE2
FR-E860-0030(2.2K) 36 9.8 14 14 14 1.1 1.1 1.1 09 0.9 IE2
FR-E860-0048(3.7K) 5.6 9.8 13 1.3 13 1.0 1.0 1.0 0.8 0.8 |IE2
FR-E860-0070(5.5K) 8.2 14.5 13 13 13 09 09 09 0.8 0.8 IE2
FR-E860-0090(7.5K) 1 14.5 1.2 1.2 1.2 0.7 0.7 0.7 0.6 0.6 |E2
FR-E860-0136(11K) 16 14.5 1.2 1.1 1.1 0.7 0.7 0.7 0.5 0.5 IE2
8.5 Restricted Use of Hazardous Substances in Electronic and Electrical
Products

The mark of restricted use of hazardous substances in electronic and electrical products is applied to the product as follows based on the "Management Methods for
the Restriction of the Use of Hazardous Substances in Electrical and Electronic Products" of the People's Republic of China.
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Inverter model Cat. No Manufacturer Rating Inverter model Cat. No Manufacturer Rating EEYE 1
FR-E860-0021(1.5K) | 7OM1409, 170M1309, | g s ann 700V, 16 A FR-E860-0070(5.5K) | 7OM1413, 170M1313, | 5 ccmann 700V, 40 A HBERER <2 A 3 & A ZRIEE EZ S
or 170M1359 or 170M1363 (Pb) (Hg) (cd) (cr V1)) (PBB) (PBDE)
. 170M1410, 170M1310, e 170M1414, 170M1314, B (BIBEN R R AR,
FREB60-003022K) | 11OV Bussmann 700V, 20 A FR-EB60-0000(7.5K) | JTINTHIS S Bussmann 700V, 50 A b gt sttt il I o x o o) o
170M1312, 170M1362, 170M1415, 170M1315, SRFE SR X [©) ©) ] ©) o]
FRES60-0048(37K) | 1TOMIST2 0 Bussmann 700V, 32 A FREB60-0136(11K) | 7M1 Bussmann 700V, 63 A R RERE o) 5 o) 5 o) 5
[N O O O O O O

4 Capacitor discharge time / Temps de décharge du condensateur

CAUTION - Risk of Electric Shock -

Before wiring or inspection, check that the LED display of the operation panel is OFF. Any person who is involved in wiring or inspection shall wait for 10 minutes or
longer after power OFF, and check that there are no residual voltage using a digital multimeter or the like. The capacitor is charged with high voltage for some time after
power OFF, and it is dangerous.

ATTENTION - Risque de choc électrique -

Avant le cablage ou l'inspection, vérifier que le t¢moin LED s’éteint. Toute personne impliquée dans le cablage ou l'inspection doit attendre 10 minutes ou plus aprés la
mise hors tension et vérifier 'absence de tension résiduelle a I'aide d’'un multimétre numérique ou similaire. Le condensateur est chargé avec une haute tension
pendant un certain temps apres la mise hors tension, ce qui est dangereux. Précautions pour ouvrir le dispositif de protection du circuit de dérivation

4 Wiring to the power supply and the motor

+ Refer to the National Electrical Code (Article 310) regarding the allowable current of the cable. Select the cable size for 125% of the rated current according to the National
Electrical Code (Article 430). For wiring the input (R/L1, S/L2, T/L3) and output (U, V, W) terminals of the inverter, use the UL listed copper, stranded wires (rated at 75°C) and round
crimp terminals. Crimp the terminals with the crimping tool recommended by the terminal manufacturer.

The following table shows examples when the inverter rating is the LD rating, when the cable is the THHW cable with continuous maximum permissible temperature of
75°C, when the surrounding air temperature is 30°C or less, and the wiring length is 20 m or shorter.

) ) Cable gauge
) . ) Crimp terminal
Terminal screw [ Tightening AWG
Inverter model size*! torque (N-m) i o
i t tput
RIL1, S/L2, TIL3 | U,V,W |RiL1,8/L2, TiL3 | u,v,w | "PUL/ Outey
Signal
FR-E860-0021(1.5K) to 0048(3.7K) M4(M3.5) 15 24 2-4 14 14
FR-E860-0070(5.5K) to 0090(7.5K) M4 1.5 3.5-4 2-4 12 14 221018
FR-E860-0136(11K) M4 1.5 5.5-4 3.5-4 10 12
“1 The screw size for terminals RIL1, S/L2, T/L3, U, V, W, P/+, NI-, and P1, and the earthing (grounding) terminal are shown.

4 Shortcircuit ratings
« 600V class: Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 575 V maximum.

4 Motor overload protection
The following explains the details of the motor overload protection.
When using the electronic thermal relay function as motor overload protection, set the rated motor current in Pr.9 Electronic thermal O/L relay.
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9 Warranty

Exclusion of loss in opportunity and secondary loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to:

(1) Damages caused by any cause found not to be the responsibility of Mitsubishi.

(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi products.

(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and compensation for damages to products other than
Mitsubishi products.

(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.
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