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IFtE / Inverter installation environment

B {FL 1 LR LR A Va2 fif A A
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TiH / Item

N% / Description

IR /
Surrounding air temperature
*1

—20 ~+50 C / =20 to +50 C

24145 / Enclosure

HBiE /
Ambient humidity

95%RH LR CciktiR) /
95% RH or less (non-condensing)

iz /

Storage temperature

—40 ~ +70 °C / -40 to +70 C

Inverter
position
x x
5 cm‘ > <> ‘ 5cm

Sl 2 for vt 5cm
WEfE /
Measurement  *~—

position

J B8 /
Atmosphere

EN MMM IR, s /

Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)

bR RRS) /
Altitude/vibration

2000m LA R+ 5.9m/s? AR (FEM bR E 1000m ARG 220, AET1 1 500m, 45 i o5 R0 3%. ) /

Maximum 2000 m, 5.9 m/s2 or less (For the installation at an altitude above 1000 m, consider a 3% reduction in the rated current per 500 m

increase in altitude.)

E g = Ui Fid 5 GRS Ui Fid 5
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 A
5 10 16 PC
6 RH 17 RL
7 RM 18 STF
B STR 19 SD
9 RUN 20 SE
10 - 21 C
11 A 22 B
o RS HIE
PP HL RO T 1 AR W 0.2 ~ 0. 8mm® USSR 2k
4 R P A A TR I e e
« B ROR B GIRE 2021 4F 7))
& e AR AAFR
Hhit 2-1586019-2 o .
TR 15863151 TE Connectivity
- HEEOERE
ISEAG 1 13 o 8 e S AR s L B o - (R
1)
3 e ¥ (R
) 7. e
3.1 AR &R 44 FK
A TR AS BB AR BES L4RE) F oK.
HFR Lk
HAND/AUTO V)4 PUSEATHISR. PUJOG JZATHER, ShiizfTHE.
HAND MON RUN MODE DB,
AUTO PRM PM SET 72 % TUBLE «
NET  PRUN 3 WARAE MBS 3 R, A A AR R A M -
RUN 4 JRETRS
AT LLE Pr., 40 19 8 I ERERE 5 .
— 1#1kE T4 .
STOP/RESET it (R, BB LA
M e FORTIEWHURI S L. R IR E . ZH e

¢ BT REERET.

Pk 4=

=
=
JOn|

™ Hz

-
-~

o
L

SRR AR

HAND — MON

= AUTO  PRM
NET  PRUN

e

= &f7

HAND  MON
=AUTO  PRM
NET  PRUN

fFik

i

=

RUN
PM
7ﬁﬁﬁ

XX
)

= HAND= MON  RUN

( Hz a0 prRM

NET  PRUN

PUIZAT B

PR T

U

= HAND=MON  RUN

R
Lt NET  PRUN —
PUIZ AT

- o -

HEA

=HAND MON

)71 Hz o =pRm
[ NET  PRUN
SHBERL

RUN
PM

[

*1 ISR PR AE R AR P R0 GG 0 A, RS SE A R A A A

Ambient temperature is a temperature outside an enclosure.

Surrounding air temperature is a temperature measured at a measurement position in an enclosure.

WERLE /
Measurement
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AT 4K Mitsubishi Electric Europe B.V.

Hubk: Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany

& CTIEM EN60T30-1 brifE
AT il 2 AR AR I S T ENGOT30-1 it o
& Z AR e, PR T Industrial process application EAAMFIFi%.

& LT ERNCHRS

AR IR ENC 3654, IFbRf “CERRE 7 .

«  EMC4H%: 2014/30/EU

o EAHHS: TEC61800-3: 2017 (category €3, 2nd environment)

o AR B TN R AR IR A F B RS (R DRI, RERIURH R 35 MG L # (R 7= i 6 P PR S5 «
o ATAUEAHR RGN, 2RETEIETR.

o TR NIRRT IR B SRR R A R

o ERFW

o RONASSAACE X R EMC J 4 (M P D A% . EAL,  IRIARE T LA A ) A ) R L 2% R RS

o LA ARSI B AT b )

o RHRIEIR R BORE “EMC Tnstallation Guidelines” (¥ERHAi S BON-A21041-204) 0 A HIWLAIXS R EMC 54 (0 7 IE D 8 . #2848, (56T “EMC Installation
Guidelines” MFRIITi%, W SR ERAARIKR. )

o TR EMC HR A (MR R 2 A AN RAE DI DK L HLI A HE ) 20m BATR .

o RIINER NI ML RGN ENC 454 .

*  OCTRHEIRS
AALILE R AR, JFRIIAT CE bRk,
+ RHESE4: 2014/35/EU

o XFRIEUME: EN61800-5-1:2007

¢ ERFTHHR

TEUITE LA AR FE A L LA PR LT B B A P R B IR S b

o B TR UL GEE AN RN A S )

JSELE SRR S A 40 "C I 2 R S FH Bt el 3 s R R
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& KT I LLi%E / Fuse selection for branch circuit protection
KT 3B ORI I 21k 5, TS IH 8.2 UL, cUL Wik mdtieisLitse.
To select fuses for branch circuit protection, refer to 4 Fuse selection in 8.2 Instructions for UL and cUL.

& P EARY / Motor overload protection

KT RN B, WSIRE 8.2 ULy cUL (ML I & Hblid# ity

For details, refer to 4 Motor overload protection in 8.2 Instructions for UL and cUL.
& SCTRRH RolS $H 4

AAZH A 7 W FFG RO RoHS $74, HEREIEA CE bRk

KT HAMPVELNN %, E S I8 FR-ES60-HVC i H P GE3ERD .

8.2 F=TF UL, cUL HIyEREZE / Instructions for UL and cUL

O RERURS UL61800-5-1, CSA €22.2 No.274, UL 60730-1, CAN/CSA E 60730-1) / (Standard to comply with: UL 61800-5-1, CSA €22.2 No. 274UL 60730-1, CAN/
CSA E 60730-1)

& CTRAMEMEE / Product handling information / Informations sur la manipulation du produit
- - TN EAE, WESRAMZG R T CERRD LA B BT P B TR T A A . geAh, ATAA = EE L
FA P93l N4 PDF $edla o BLAh, S TH T LT I 15 2 R sl A IR R

-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.

& TS RYT / Branch circuit protection

16 [H A B E I, KR National Electricall Code B Hh ikt 4T 40 3 BRI (R .

EINEE K E NS ERE, %K Canadian Electrical Code K 4 ()BT 70 32 v B I {7

AR TC A (VLR PRI OIFAE TR 40 30l R

Py L A i LB AP I T SO LB R . 1R National Electricall Code B¢ 4 fiysies Xt 43 32 M BRHEAT £R47 .

For installation in the United States, branch circuit protection must be provided in accordance with the National Electrical Code and any applicable provincial codes.
For installation in Canada, branch circuit protection must be provided in accordance with the Canadian Electrical Code and any applicable provincial codes.Short circuit
protection of the inverter cannot be used as branch circuit protection. 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 code.

+ BCP WA} M3 R IR / Precautions for opening the branch—circuit protective device /
Précautions pour ouvrir le dispositif de protection du circuit de dérivation
sty — ARSI O (A LR IR T B B VI, ATRE RN ) A, LA T 1 5 R T 5 U T 1 DR R, B e P T 2

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 c6té 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).

* JB4IESE / Fuse selection
A E ARG TEC/EN/UL 61800-5-1 J CSA €22.2 No. 274.
FESE[HE [E UL EIT, 158 National Electrical Code J ik ZR A T idf SMEL. EMEKENEER, #4480 Canadian Electrical Code M 4uffIRifg 2R i H
RN PRI AT AT SRR, NS BEE R R SR
Fuses are selected based on IEC/EN/UL 61800-5-1 and CS. 2.2 No. 274.
For installation in the United States, the following semi-conductor fuses must be provided, in accordance with the National Electrical Code and any applicable
local codes. For installation in Canada, the following semi-conductor fuses must be provided, in accordance with the Canada Electrical Code and any applicable
provincial codes. Always install the following semiconductor fuses for branch circuit protection.

B / < BE / BHEHS / x4/ BRE /
Cat. No K Cat. No N

Inverter Model Manufacturer Rating Inverter Model Manufacturer Rating

FR-E860-0021 (1. 5K) 170M1409 Bussmann 700V, 16A FR-E860-0070 (5. 5K) 170M1413 Bussmann 700V, 40A

FR-E860-0030 (2. 2K) 170M1410 Bussmann 700V, 20A FR-E860-0090 (7. 5K) 170M1414 Bussmann 700V, 50A

FR-E860-0048 (3. 7K) 170M1412 Bussmann 700V, 32A FR-E860-0136 (11K) 170M1415 Bussmann 700V, 63A

& HHLTEMES / Motor overload protection
LI 3R PR 1 Y 2R 3 F

When using the electronic thermal relay function as motor overload protection, set the rated motor current in Pr.9 Electronic thermal O/L relay.

This function detects the overload (overheat) of the motor and
shut off the inverter output by stopping the operation of the
transistor at the inverter output side. (The operation

Pr. 9 = 50% setting of
_inverter rating*1*2
~

Pr. 9 = 100% setting
of inverter rating*1*2

E T T S0Hz!' -Operation range characteristic is shown on the left.)
c = 70 more*3 P 9 i
£ ° 30Hz—HH? —or mor Range on the right of +  When using the constant-torque motor
Fo| E or more*3 | 20z characteristic curve 1) Setone of "10, 13, 15, or 16" in Pr.71. (This setting
-g s 5160 20Hz 10Hz | -Non-operation range enables the 100% constant-torque characteristic in the
oo | % 10Hz a 6Hz | Range on the left of low-speed range.)
2 = 2 6z 0.5Hz! characteristic curve 2)  Set the rated motor current in Pr.9.
= | O 5040.5Hz - :

‘Fcharacteristic when electronic thermal *1 When setting Pr.9 to a value (current value) of
® \ \ ,_relay function for motor protection is 50% of the inverter rated output current.
=4 240 turned off (When Pr. 9 setting is 0(A)) *2 The % value denotes the percentage to the
I | inverter rated output current. It is not the
o o [ percentage to the rated motor current.
£ o 180 | L *3 When the electronic thermal relay function
£ £ | | dedicated to the constant-torque motor is set,
F) e | this characteristic curve applies to operation at
a =} Range for 6 Hz or higher.
& | ®|120 ] f
2 2 | transistaor
° o | protection
s )
S 60 -
n =~

525% 105% —_——
50 100 150 230

Inverter output current (%)
(% to the rated output current)

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.

€  CT UL 60730-1 (R / Instruction for UL 60730-1
)25 B PRl GO I K g A P S o B R L A DR BT IR (K R T S, RSP TS A

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 C(AE7=%%5) HIHHIA

AT CATH A AT 5% 10851 B o R LB A 1T SERTAL - (R4 5 o

s T )
A e INVERTER
AHRERAL S —— MODEL :FR-E860-0021-5-60HVC
AN —> INPUT < XXXXX
AFSE R ——> OUTPUT : XXXXX
00 00 O 000000
Frg - ———> SERTAL: XXXXXXXXXXX g5 & A G
P I SERTAL (/™% 5)
B iy WADE IN XXXXX SERTALH2A7 e S A3 A F=4E H . 6400 & B g 5 M o
HE ARG BLA TS AR I B R 20, A B OBl ~ 9k 1 ~9 B . X
107, YERILH . Z8€R12H .

8.4 KTWRM ErP (ZESWIT) 184

TRIERRH ErP - CEZFBL) 454, REAEERM A BN TR, 0. 12kW ~ 1000kW ThZ [\ =AM MR R o

Rated load load load load load load load load
Vodel name Apparent Stand by point 1 point 2 point 3 point 4 point 5 point 6 point 7 point 8 1E
power loss (W) (90; 100) (50;100) (0;100) (90;50) (50;50) (0;50) (50;25) (0;25) class
(kVA) (%) (%) (%) (%) (%) (%) (%) (%)
FR-E860-0021 (1. 5K) 2.5 5.7 1.7 1.7 1.7 1.2 1.2 1.2 1.0 1.0 1E2
FR-E860-0030 (2. 2K) 3.6 9.8 1.4 1.4 1.4 1.1 1.1 1.1 0.9 0.9 1E2
FR-E860-0048 (3. 7K) 5.6 9.8 1.3 1.3 1.3 1.0 1.0 1.0 0.8 0.8 1E2
FR-E860-0070 (5. 5K) 8.2 14.5 1.3 1.3 1.3 0.9 0.9 0.9 0.8 0.8 1E2
FR-E860-0090 (7. 5K) 11 14.5 1.2 1.2 1.2 0.7 0.7 0.7 0.6 0.6 1E2
FR-E860-0136 (11K) 16 14.5 1.2 1.1 1.1 0.7 0.7 0.7 0.5 0. 1E2

8.5 KT HGFH T/ A H YR H 68
MR A NI L as 7 S S R BR A GE P B0 o XPERT T« a7 A S M BRI AR R 7 A AL R .
FLE HLT 7 i A S ) R PR A 5 P B IR R

HEER B
FRARN

19

AT TS A A ER AR S S TR
o PR BT E A E YR AR R

HED*
R o % 'ﬁ% A T EZ B

Pb i d PBB PBDE
(Pb) (Hg) (cd) o (PBB) (PBDE)

WERAN CELSEIRILE IR I,

e, A Sl EERD . wrat |~ © X o © ©

SR SR x o o o o o

il MR o o o o o o

2L, g O (@] (@] O O O

& EBMBCRIIAE] / Capacitor discharge time / Temps de décharge du condensateur

fil e 1 fE s —

FRLRERL AR, RIFERGIA T LED MR TR, JFITIT IRZEIE 10 23 Ak HAI 3 AR S50 L PR LUR PR A TR AR o 7E DI S (6 — O iRl A 2 U A R
AHURE, A fak.

CAUTION - Risk of Electric Shock -

Before wiring or inspection, check that the LED indicator turns 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 aprés la mise hors tension, ce qui est dangereux. Précautions pour ouvrir le dispositif de protection du circuit de dérivation

& HUE. HHLAIEEL / Wiring to the power supply and the motor
o WM RV 2 National Electrical Code (Article 310) . %M National Electrical Code (Article 430) 5 fu VIR G AE HIE MY 125% AOriiLk. X2 4
N (R/LL S/L20 T/L3)  ffih (UL Vo W) S P2k, RIAEA UL AEMIISER CBGE 75 °C) o [T HEBEs o S0P ) R 2 £ e T 0 FR ity 1 4T 1

+ 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.

VALD BUE S AR VAR 75 CIZL  (THHW HIZE) o FRBERE 30 ‘CLAR . He2REE 2 20m LR (K 2 -2 52 ) L 2 s ] It R T
The following table shows the cable when 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.

N 0 JERE T/ HZER <) / Cable gauge
w0/ WTBART /| RHAEEN - / e e
Tnverter model Terminal screw size|Tightening torque
il Nem) RALL, /L2, T/L3 | Us Vo W |R/LL, $/L2, /LS| U, v, | PO / Outout
Signal

FR-E860-0021 (1. 5K) ~ 0048 (3. 7K) M4 (M3. 5) 1.5 2-4 2-4 14 14
FR-E860-0070 (5. 5K) ~ 0090 (7. 5K) M4 1.5 3.5-4 2-4 12 14 22 to 18
FR-E860-0136 (11K) M4 1.5 5.5-4 3.5-4 10 12

*1 Sy HE 2 R HOR R/LLL S/L2, T/L3

3, Uy Vo Wo P/+0 N/-0 PLL Bl MBR 2R~ /
The screw size for terminals R/LL, /L2, T/L3, U, V, W, P/+, N/= and P, and the earthing (grounding) terminal is shown.

& JEEEEIE / Short circuit ratings
o 600V %% BASHIERE A ETT LAR AL 100kA rms LA R A IESZ B AL, 5K 575V HUE (s A

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

R AHES T/ TLL36AMIHI5E il «
O: FIRIZA HWRAE LA ITA BB RE b & 54 4EGB/ 1265724 5 I PR A ZRLLR .
X RORGA FWTAE LA 25— Fh 5 R Rk o (1) 5 el HHGB/ T265 720 5 (1) PR B 2R
. wéu ’%g’m x_,‘ 4}%;‘@{:’,‘34.::2; 3 La(:rr(;a ‘m; I & ISBBUILEL T 5«
*2 S, A RN T e

8.6  ETrHHEARIAMEIELERNS RN

AR i H S i e [ Ao 3
WUBR % 42: GB/T 16855. 1
GB/T 12668. 502
GB 28526
GB/T 12668. 3
HA %4 GB/T 12668. 501
EMC: GB/T 12668. 3

9 KT AR

Bk, HUREEA R T HUAR AT 9

FTLUNAR, SREERRBEIIILR, AN HAKBEMMRTE.

(L BRASTT AT A 2 ) B i R i PR 3

(20 BRAR G 7 (977 b B T 5 B30 )7 BRI S 48 R AN A3 K

(3) A ) TR B eTE VAT E 0 RS PRI DL R B Rl DL AR A 2 5 7 S R
(4) FRIEZ IR, R ARl AR AT AU & IR R R 3 s AT AL At 55 AR b2
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