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This manual, a supplement to the FRENIC-Multi Instruction Manual (INR-SI47-10940), contains
descriptions that exclusively apply to the functional safety inverter FRENIC-Multi (Inverter type:
FRNoooE1o-0JSF1o). For other descriptions, refer to the FRENIC-Multi Instruction Manual
(INR-S147-10940).

This manual is the original instruction manual for the functional safety inverter FRENIC-Multi
(Inverter type: FRNoooE1o-0JSF1o).

=TT axibA /=45 FRENIC-Multi (=X : -JSF100) (&, BRI DEREFR4E EN61800-5-2 SIL2
& EN [8013849-1PL=d Cat. 3ICEE TEF T (£—7 LY A 7:ST0) BRI DR £ 4 EN61800-5-2
SIL2 & EN 1S013849-1PL=d Cat. 3 IZEE T H1=IZIF, AREIKERAE, FRENIC-Multi ERIRERAAE -
INR-S147-10580¢> 10.3 F TEMC f|REDFEEICDOWNTI KV 10.5 F BN TOEEEIESDE
BIZDNTY ZHETISBILZSEL,

The functional safety inverter FRENIC-Multi (Inverter type: FRNoooE1o0-0JSF10) is compliant with
European Safety Standard: EN61800-5-2 SIL2 and EN ISO13849-1 PL=d Cat. 3 (Safe Torque
off:STO). To comply with the requirements, refer to the original manual, Chapter 10, Section 10.3
"Compliance with EMC Standards" and Section 10.5 "Compliance with the Low Voltage Directive in
the EU" in conjunction with this manual.
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FHEMD FRENIC-Multi AEDEERELUTITRLET,
The following are the changes from the FRENIC-Multi for standard products.

ER
Standard products

t— 7T 1 XIEdR

Functional Safety products

st FRVOODEIO-00 st FRVOOOEIO-0JSF10
Type Type
TR s " WFEH 26 :
Symbol #HE/Function Symbol ##E/Function
A x—TIAA1
SOURCE A hEE
[EN1] Enable input 1
FSHILAFS SINK/SOURCE ili);(;lrswe to SOURCE mode
[X5] Digital input 5
: Ar—TIAN2
SINK/SOURCE tchabl
swiiehable SOURCE A %
[EN2] Enable input 2

Exclusive to SOURCE mode
input

(111

FHRJaEY2IHF
2 analog common terminals

(111

FHRJaAEV1HF
1 analog common terminal
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1. i TEC £ FiEH L, JBEERTERCD (Residual-current-operated protective device)
/ELCB (Earth Leakage Circuit Breaker) 121+ CREREEZTHHVNT LI, EHRIE,
BERBULOY A XOBREFALTILESLY,

*BERRERREAE

2. A VN—SWBITH S FEELEHOBRUEN SRETS S7-0, BRAICITUATORIZH
SEEHOE A —XERBEL TS,
EMIRE 10kALLE, EHEE 500V Lk

= 2 4 55 4 2R—4 Ea—XEH
RRAI | =5 st ®
0.1 FRNO. 1E1 M -2JSF1 3 (IEC60269-2)
0.2 FRNO. 2E1 M -2JSF1 6 (IEC60269-2)
0.4 FRNO. 4E1 W -2JSF1 10 (1EC60269-2)
0.75 FRNO. 75E 1 —2JSF 1 15 (IEC60269-2)
3t 1.5 FRNT. 5E1 M -2JSF1 20 (1EC60269-2)
200V 2.2 FRN2. 2E1 M -2JSF1 30 (1EC60269-2)
3.7 FRN3. 7E1 m—-2JSF1 40 (IEC60269-2)
55 FRN5. 5E1 W -2JSF1 125 (1EC60269-4)
7.5 FRN7. 5E1 W —2JSF 1 160 (1EC60269—4)
11 FRNT1E1 m-2JSF1 160 (1EC60269-4)
15 FRNT5E1 m—-2JSF1 200 (1EC60269-4)
0.4 FRNO. 4ETM-4JSF1OJ 3 (IEC60269-2)
0.75 FRNO. 75E1 m—4JSF1CI 6 (IEC60269-2)
1.5 FRN1. 5ETM-4JSF10J 10 (1EC60269-2)
2.2 FRN2. 2ETE-40SF100 15 (1EC60269-2)
34 3.7 FRN3. 7E1 M -4JSF1
400V 4.0 FRN4. OET m—-4JSFIE 20(1EC60269-2)
55 FRN5. 5E 1M -4JSF10J 80 (IEC60269-4)
7.5 FRN7. 5ETm-4JSF10) 80 (IEC60269-4)
11 FRNT1EI m-4JSF100 125 (1EC60269-4)
15 FRN15E1 m-4JSF10] 125 (1EC60269-4)
0.1 FRNO. 1E1 M -7JSF1 6 (IEC60269-2)
0.2 FRNO. 2ETM—7JSF1C) 6 (IEC60269-2)
| 0.4 FRNO. 4ETW-7JSF100 10 (1EC60269-2)
200V 0. 75 FRNO. 75E1 M—7JSF1CI 15 (IEC60269-2)
1.5 FRN1. 5ETm-7JSF10] 30 (IEC60269-2)
2.2 FRN2. 2ETE-7JSF10] 40 (IEC60269-2)

) AUNA—SOBROMITEEENAAYET, (S GEER), E ENC 71 L2 NER)
(O) EHAFEIZE->T, ” BL” £ EHYET, (O) » E OBAIZE,
ENC 74 LARES 47, 31200V FHELUEB200VD0.1KN FHYEEA.
3. ECHRFREMTSS (MCCB) , REEMES (RCD/ELCB) F1=IXEMIEMES (MC) ILEN Ff:-
[XIECHRBICEELIEDEFEALTIESL,

4, A VN—BITFELE2OBETCIFERALCLEEL, FLES3, 40BRETHEATILEL,
IP54 L EDIEAIZERE L TS,




M COBEEEFTAOESISOLNT (BHE)

>, xr
ANFE
/. Py

5 ANEFEBICMNTRERESTSIDOEHILT HL0IC, 1 21N—4, TRYTY ML (AR) F
FIEERITY L (DCR) , ANTALBELFHENT 42 % IPX LLEOBRAICHE
LTLEEZL, BIZAABRZITHI LN DIHEE, BOLEZ IPAXLELLTIEEL,

6. /REEMZ (RCD/ELCB) ZEIEFI-(SMEEMICHT 2BEREDC-DOIZHEAT H54,
318200V &S L TA34H 400V 1F, 9, 24 TBOREEHR (RCD/ELCB) &1 /N\—42 D
ABE (14D (ZEBLTLEEL, B 200V DA /I3—2I220TIEE (4 TADRE
BHFREFEALTCESY, REENBRZERALGAVESE, 1 oN\—422RAENZE
B ETRICERT 2D, FSURTEREBBELTILEL,
COHBBIREFHEXICERBERSRNDALEMLHY ET. BBERT /N X (RCD)
FRIFRERERT/NA R RO A, EFFEIMENTEMOSEDORED-OIZHER
SNTLSIHAIE, ROD F/IEROMDE A TBOAN, CORBOERBICERT L&
EHAENTVET,

REBEFHEROT/NIY A XL, AR—CD 5 BICEHOEEFEAL TS,

1. EMC D4 LB HBRBEN TGS wN—2 ZEMTO ENC HERISEE S B 5=HII,
A N—F OHNERIZELIEENC 7 4 L2 ZHER L, BUGAETREL T ES L, 1>
N—BHERDEBEHENENC IERISEET HLSICHRELTEE,

8. EMIRFICIAMEEEERLLVTCESZL, 8 (T9) FLERAEOAVvEMEEINT
EEmFEERALTERLTIELEL,

9. 3#8 200V, E#H 200V RIIDA UN—2FBEEATIVIOERICERLLZSEEE LT
318400V RIIDA oN—2 ZBEEHTI ) I F B MOERICES LI5S, HIEER
[T IFEBRHNBETT

10. FEA% 2, 000m £ X DIEFTA VN\—2 AT 555 . FHEROEFRIIEREIRE LS
YET. REH3,000m EBR HEMTIIEATEELA,

1. FIEIEERICIE 300V, I5°CHBIREFBAL TS LELN,
12 1 DDWHFICIE. BRE2XFTTERTDENATEEY,
BAN—2FUTOFHNERTERT ILENHY ET,

R FRENIC-Multi &/ FRENIC-Multi &R FRENIC-Multi
L1 L Lt

L2 L2 L2

L3 L3 L3

PEN l ;‘E \ N

T Il
TN-C YRFL TN-S VRF L TTYRFL

T]ﬁ b b T]C/RMUIU TR FRENIC-Multi

L2 \\ / L2/s L1 L1/R

L3 \/ L3/T L2 L2/

N J N 13 /T
> ITYRFL = SIS XT L
EAFE (200v514F D)




M THOBEEERADESISOVT (#EE)

ANFEE

14 A 2NR=8F, UTFOLSICEBEGSNTNES, REISRIT. VSR THETT,

BEEATIY Il 111
EREEE & FRNO. 1 to 3. 7E1M-2JSF1 BLEE
HIEE R FRNO. 1 to 2. 2E1H-7JSF10J -
(AE FRNO. 4 to 3. 7E1m-4JSF1 R
BEEHE -4 to 3.7EIM R *
=X FRNO. 4 to 4. OE1m-4JSF1E
FRNS. 5 to 15E1 MI-2JSF1
WILER WILER
FRN5. 5 to 15E1m-4JSF10]
@ ERER & FRNO. 1 to 3. 7E1M-2JSF1
g Rt FRNO. 1 to 2. 2E1M-7JSF10J
1K FRNO. 4 to 3. 7E1m-4JSF1
pA o HRHER *
FRNO. 4 to 4. OE1m-4JSF1E
FRIS.S to 15E]
Y L—HH
&
HEEEE
(A HE : ) bz EREG
Enmme | FRN0.4 to 4 01 M-4USFIE
) FRN5.5 to 15E1M-2JSF1
FRN5.5 to 15E1M-4JSF10J

E) AVA—L2ORKXOBIZERERFNAAYES, (S (EER), E EMC 71 L2 NER)
) [FEEITEISK-T, " HL” FIFTE ELGYET, (O) A B OBEISE
ENC J 4 LARNE L2 (4T, 3200V A4/ TELUVEBE200VD0. kW [EHY FR A,

* RO ELV B OREMEHERICT 5101, ﬁﬁ?ﬁﬁﬁ"&ﬁo‘c <t é LY,

FRNO. 4E1E-2JSF101 FRN15E1E-2JSF100




BR M

TOEBEEFAOEEIZOLT HE)

>, xr
ANFE
/. Py

15.

*
K

|EC60364-5-52 [CREBDEMREFEMAL T £E LY,
. HEEBRY A X (mm?)
b MCCB ; E
ERALEBNE) 8851 h » B
. IEEéEﬁiﬁ [L1/R.L2/S,L3/T] Ty
g | B% . (RCD/ELCB) *1 [L1/L, L2/N] 1y kL. P
& | &R A UR—=4 i ER (A) E A i ::] nN—4 L) 51
ﬁ -4 e = ’ [Sa] A BAE | g
(kW) *2 5
wi | mx | mx | mx |0, %P
DFZI ML UTO ML UTI ML YT IR Y IP1.P(+)
HY L3 HY % L3 : '
0B]
0.1 |FRNO. 1ETm-2JSF1
0.2 |FRNO.2E 1m-2JSF1 5 5
0.4  |FRNO. 4E 1 m-2JSF1
2.5 x4
0.75 |FRNO. 75E1m-2JSF1 10 2.5 %4 2.5 2.5
3]1.5 FRNT. 5E1m-2JSF1 15
S 10
w22 |FRN2 2E1m-205F1 20 0.5
z
o [3.7 |FRN3.7E1m-205F1 20 30 4.0 %4
5.5 FRN5. 5E 1M -2JSF1 30 50 4.0 x4 6.0 x4 4.0 4.0
7.5  |FRN7.5E1m-2JSF1 40 75 6.0 x4 10 *4 6.0 6.0
" FRNT1ET M-2JSF1 50 100 10 =4 16 *4 10 16
15 FRN15E1 m-2JSF1 75 125 16 #4 25 *4 16 25
0.4  |FRNO. 4E 1M -4JSF1O) 5
0.75 |FRNO.75EIm-4JSFIOI 5
1.5  |FRN1.5E1m-4JSF10) 10
=22 [rmizeeimasrio 15 25 | 25| 45 25
S [37 [rrnz e 1m-4usF1 10 20 0.5
@ [4.0  [FRN4. OE 1 -4JSFIE ’
(5.5 |FRNs. 5E1m-40sFIO 15 30
7.5 |FRN7.5E1m-4JSFIO 20 40 4.0 %4
11 FRNT1E1 m-4JSF10 30 50 4.0 x4 6.0 x4 4.0 4.0
15 FRNTSE1 m-4JSF101 40 60 6.0 x4 10 *4 6.0 6.0
0.1 |FRNO. TETM-TJSF1 5
0.2  |FRNO.2E1m-TJSFIO) 5
z 2.5 %4
S 0.4 |FRNo.4ETm-7JSFIO 10 2.5 %4 )5 2.5 05
ﬁ 0.75 |FRNO.75E1m-7USFID 10 15 ' '
T [is Jrrni serm-nuseio 15 20 4.0 x4
2.2 FRN2. 2E 1W-7JSF10 20 30 4.0 *4 6.0 x4 4.0
MCCB: Molded case circuit breaker RCD: Residual-current-operated protective device

ELCB: Earth leakage circuit breaker

) AUN—2OBRXOBIZFIEFAAYET, (S (FER), EENC 71 L2 NER)
(O) [FEAEFEIZE-T, " BL” £REE ERVEST, (O) » E” OFEICE,
ENC 4 ILAHES AT, 3200V A4 THELUVHEB200VD0. kN EHY FR A,

ER4RFALENTES (MCCB) F7-ILIRE#EMi28 (RCD/ELCB) (BERMREMAENE) DT L—LY A XELUH
REER NS VADBEICESTEDLYET, S#MAERERREEET 2RMEHESBESL,
FEBHEFADHRERY A XL, 70°C 600V PVC BigZ M L CRAEERE 0°CHNBEERLET,
ERYT7Y FLELOSBE BEREE500kVABLUVERS VE—F VX SUDEHTHEE LEEANEHE
REICESVTRELTVET .

EiEF (RERLT 20 1ISF10m OERE GREEH) #EALTLLESL, 3 TKWATOHS
IZIZ. ZERERV T4 oI OEDIZ2DODT—RHEFOBAZEALTLEEL,




FT1E ZHEADHIC
1.1 BROESE
TYPE @ o wi—Afst
FRN 5.5 E1S - 2JSF1_
#E LU—ZE :
FRN  FRENICS 1) —X
BT Ani—9E8
0.1 0. 1kW
0.2 0. 2kH
0.4 0. 4k
0.75 0. 75kW
1.5 1. 5k#
2.2 22K
3.7 3. Tk
4.0 4. OkW
5.5 5. ki
1.5 7. 5k
11 Lt
15 15kW

E2F T EER
2.3 m®
2.3.2 WTREELfUHH

(3) FEERHF (BONRLHH EN 15013849-1 PL=d 3iiE:H)

ZL

JSFI

c ERANE

w (T - MIRERGAE

B% - A&
B - EiE

T WEILE

+—27 1 3

R ANEERFRF

3 #2007
3 1B400V

B4
A= 847 (IP20/1PO0}
ENCT £ L2 N2 7 (1P20/1P00)

[UE
1

ke - 2o bR

CMY Y1

Y2 G FM CM X1 X2

X3

X4 ENT1 || EN2 || PLC

30A

30B || 30C

Eadn

it
(Max. AC250V @BEHT IV I FHRE2)



2.3.6 HIfERES T ORE

=TT 4 J@EA N —42 FRENIC-Multi ) —XIZE, TORILAAMRF XS FHYEEA.
HEEED — F E05 (37 X5 (HEAEEIR)) IZIX “1007” ABRESNATEY, EETEFEEA,

£2.10 HEEREFOMAESRE HE)

me BE | mram HeeEBE

Eiics

EN1 1 x=TI (1) 3% EN1-PLC F#l 3 7= (X 8%F EN2-PLC R A% OFF DB, £ > /N\—2 DH
N2 A NS UPRLDEEEFLET S (E—T LY T T - 8T0),
(2) HFENLEN2 DARE—RIEY—REETYT, PV I~EIYIEBR S
CLIFTEFEEA,
(3) ENT F1=[FEN2 D EB 5 M—H 2T DA ID OFF DIFEFT 53— L
ECH ZEFRELFY GOms ZBASEF—HEHWLES). CO
ZRDT7 S—LRERBEBTOAT 5—LY Y FAEHRETT,

7 (F 24 LA SRR

S

4 <HEER> EA B | BX

2 DC+24V

% ‘ ONL AL | 22v | 2N
24bHT5 B EE

}z{ OFFL AL | ov 2v
H ON B8 fE B
] 2.5mA | 5mh
{ (AN EE 27VE)
r OFFEHERNER | - | 0.5A




E38® SuFRRHOEETD
3.4.5 AHAEBKREZF v IS T1/0 FzvP)
» HEEBHET OAHNER

HEERHFOALAESRKEL, HFEDAHNKREE LD KET A FORITHITIZES
®R] & T6HEHRT] D2BY TRELET,

O LEDREI AL FORIT/HEITIZLBRT

£33 1T ETRITRT &SI, LEDIOEST AL ba~glE, TORILADEF (FWD, REV, X1~X4,
EN1, EN2) %% ON DBFm4TL, OFF DBEFICHATLET . LEDS D5 A2k a, b (X, HAWRF Y,
Y2-CMY FEIANRA L =B IS mUTL, FAWEBRIZHELTLET . LEDA D+ 5 4k a [X3HF 30A/B/C KR
FATY, 5hF 30C AfiF 30A LM LI-BFICLEDA DS Ak a bV mATL, B LUI=BFISELTL
£Y,

N LTOESHEMEFICIE, £T (LEDI~LED4) DI AV b ghmtT ([—-1) LFET,

e
£3.17 SABESEHROEY AL FRF (FEHEIR)
wo AU+ LED4 LED3 LED2 LED1
LED4 LED3 LED2 LED1
— e = — a 30A/B/C Y1-CMY — FWD
,’—’, ”—I’ I',—I’ I’—,’ b — Y2-CMY — REV
SR S R S R S R — — — i
a
—_—— d — — — X2
f b
g e — — — X3
-
e , . f — — (XF) X4
d_ ®dp g — — (XR)* EN*
dp — — (RST)*! —
— G HIEEF L L

*1 (XF), (XR), RST)IZBEATT . KR—T 0B _BEFHHEHESD
AHARTESREL TS,
*2 TR ANHF ENT EN2 AT 5 ON BRI ST LET .

® 16 EHRT

BFAENHEFE16HO2EKRO0EY bAHS 15 Ew FMIBIYFFIFTOET, BlYRIFSATULEL
Ev FE0"ERGENET, BIYFRFOI=T—2EXLED E=ZIZ4HD 168K (T~ F) T
RRSNET,

TORIWANBFND LREVIFEY RO EEY b 11, XI~X4 ENIFE Y b 2~6 IZBIY i+ 5
FY. FE Y MIFREANEHFA ON OBFIZ"1”, OFF OBFIZ0"AEy hShET, FIZIE HF
FWD & X1 AYON, fthidd < T OFF M & FiE, LEDA~LED1 OFRRIE 75 &Y ES,
TORINWHEAWF Y, Y2IEEY ~O, TIZEIYMFIFEH, HAWEF Y1, Y2-CMY @£ @& L f<FFIC
“17, B LERIZ0"N Yy FEhET, ERH AT 30A/B/C DREIZE Y 8 IZEIVIT SN
F9, HAHTF 30A-30C FEAER U F=BF(="17, 30A-30C FABHALV=BFIZ"0" My FEhFET, HIZ
1£, 3HF Y1 AYON T Y2 A% OFF, 30A-30C RIABAMD & E1&, LEDA~LEDI OFRRIE T 17 /B YETS,
0~15 Ew MIBEIYRFmFE LUV 7T AV FLED 2L B 16 EHERRAIZLUTIRLET,



#£3.18 T A2 FLED 2k D 16 EHRT

LED &5 LED4 LED3 LED2 LED1

Evk 15 (1413121110 9 8 7 6 5 4 3 2 1 0
ABIHEF |RSTIXR) | (XF)*| - - - - - - | EN | X4 | X3 | X2 | X1 |REV |FWD
HasE | - | - |- |- |- |- |- SBO/AC/ R ART
. 25| 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
N
ﬁ LED4 LED3 LED2 LED1

16 — — — | —
<
G P
E|®=2 I

— xR HIEEFE L
* (XF), (R), RSDIFBEATY, TiLOM BEFHFIHESOAHAIRTESRL TS,

B BERHEHESOAHNERT

BERHEESOALARRIE RS-485 SLUEEA T a v oBEEIGESSNDIAN GBE
EAMEED—FS06(2k3) £ LEDRET A Y FORIT/HELTICE 2K T & M6 EHRRTI O
2BYTRRLES . ARKICEFIHEBRIEFOAHARTERBTT A, ABELTER), (XR),
RS AGEMIZHYES, fFZL, BEMHEESOANARTE, 7771 TN GREREIZL
BTWMES) TRIRSNET,

) BEHNISESINBIAAITDONTIE, TRS-485 BIEL—H—XI=a7I)) FERELST
YavORESAEESRLTIEED,



E5F MeEa—F
5.1 #gea— F—E=%

E3— K : Extension Terminal Functions (iifF#&se)

3 B B = I -
Ex F3 # BEARE s | B - sl ,mg il
K I &% BER
E05. HWFXE *1 1 (1007) 7Y —5 S [BX] — x O 1007 5-36
E20 HaF Y1 (B REEIR) 101 (1101) A *—J)LEIEEEY [DECF] - x o 0
E21 BT Y2 102 (1102) A %—JJLAS OFF FEN OFF)] — x o 7 5-43
£27 3 30A/B/C() L—tE) XA 1000 HEBREREORETT . (757 1 I-0F) = x o %

*1 e — FE05 (BT X5 GHESEIR)) (213 “1007” ARESATEY, EETEELA,
E20, E21, E27 #mF Y1, Y2, 30A/B/C m#AEZER
UTICHTF Y1, Y2 &5 & U 30A/B/CIZEIYfHIF 5N DHREERLET.
WEEDHBATIE, 79T« 7 NDRE (EHRE) THHALFT,

F—4 . - P

75749 | 7574 I OFF RSN HHAE HREES
101 1701 A R— D ERRE TDECF]

102 1102 L% —J LA OFF TEN OFF]

B A Fx—J)LEEER [DECF] DFEIfFT (a3 —KFF—%=101)

A F—TIVEROBMEERET HE ($2) (+3), ONEEZEHA (),

B A #—JJLAFOFF FEN OFF] OEF1+ (#Eea— FF—%2=102)

ENTt 8LV EN2 S FA DDA R—TILAAD OFF DIHZEICNESEZHALET . TRETS
BEL,

*2 FTRTCOE—BEORBEEFRIITS2LDTIEHY FE A, (EN 15013849-1 PL=d
Cat. 3 [Z#EHL)

*3 ENT £XEN2 D EB EN—AEITOAAN OFF DIFEFT 5—L (ECF) #HRAEL
FY B0ms ZEASEF—HEHHLET), COBRRDT S—LEFERBEHT
DHT Z—LYty FHETEETT,

*4 WEIZIELT, LEOtE—7F14)L—a2=y rEEDY Y FAAIZ, DECF E5
FEYMITIzAVN—ED S VORI ABEE T4 — RNV I FBHILET, 413
—JIIEFEOFF L, HOEWT &SGR TERL TS (10.6.1FE T—
#%1 ME10.7 FRNOOOEIO-OJSFIONIBEZ SSBEEWL),

DECF, ENOFF S5 0 EIERER

R A F—TLAA I e
LR L3/8 La/T fEr5-Atih 5 i
i i EN1-PLC EN2-PLC DECF ENOFF
OFF X X OFF OFF B (E—D LY AT *6)
OFF OFF OFF ON B (2—2 LY AT *6)
oN ON ON OFF OFF BIIESED
ON OFF ON *7 OFF SR (2—2 LY AT *6)
OFF ON ON *7 OFF W (E—T RILOF T #6)

x o REBICKEEY, HANEEVET,

*5 AEEEERT 2HBEIEY T bY 785 A —% %, DECF/ENOFF=101/102 FE1=1% 1101/1102 (#:HE)
ISHREST DRENHYET .

*6 : |EC61800-5-2 TEHZRS NI~ NEW (£—T b AT :ST0) TY,

1 ENTELEEN2 D ELLSM—AEFTDOAND OFF DIFEET 5 —L (ECF) £FELFET (50ms 2 X3
EF—HEHFLES) ., COERDT S—LRERBREHTOATS—LUt Y MAFETT,




EOE HEMNM?ERSE
6.3 75—La—FORRNHZBE
W7 5—L3—F (&)

TI3—L4
J—F

T I—LEWH

BRE - Fzvd ERE

A4 %x—=TL
B B e

1) 428 7 z—RAABRDOEMTE

DA AT —RERBEREKIZLo>AY EBMYMFITEATWWE I LE
®RT 5,
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Conformity to the Low Voltage Directive in the EU

If installed according to the guidelines given below, inverters marked with CE or TUV are
considered as compliant with the Low Voltage Directive 2006/95/EC.

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. To prevent the risk of hazardous accidents that could be caused by damage of the
inverter, install the specified fuses in the supply side (primary side) according to the

following tables.

- Breaking capacity: Min. 10 kA
- Rated voltage: Min. 500 V

Power suppl Normal applied . Fuse ratin
voltagtra)py motor(lf\fv) Inverter type *1 (A) §
0.1 FRNO.1E1m-2JSF1 3 (IEC60269-2)
0.2 FRNO.2E 1m-2JSF1 6 (IEC60269-2)
0.4 FRNO.4E 1m-2JSF1 10 (IEC60269-2)
0.75 FRNO.75E 1m-2JSF1 15 (IEC60269-2)
1.5 FRN1.5E1m-2JSF1 20 (IEC60269-2)
Three-prase 2.2 FRN2.2E 1w-2JSF1 30 (IEC60269-2)
3.7 FRN3.7E1m-2JSF1 40 (IEC60269-2)
5.5 FRN5.5E 1m-2JSF1 125 (IEC60269-4)
75 FRN7.5E1m-2JSF1
1 FRN11E1m-2JSF1 160 (IEC60269-4)
15 FRN15E 1m-2JSF1 200 (IEC60269-4)
0.4 FRNO.4E1m-4JSF 10 3 (IEC60269-2)
0.75 FRNO.75E1m-4JSF10 6 (IEC60269-2)
1.5 FRN1.5E1m-4JSF 1o 10 (IEC60269-2)
2.2 FRN2.2E1m-4JSF 1o 15 (IEC60269-2)
Three-phase 3.7 FRN3.7E1m-4JSF1
400V 4.0 FRN4.0E 1m-4JSF1E 20 (IEC60269-2)
55 FRN5.5E1m-4JSF10 80 (IEC60269-4)
75 FRN7.5E1m-4JSF 1o 80 (IEC60269-4)
11 FRN11E1m-4JSF1o
15 FRN15E 1m-4JSF10 125 (IEC60269-4)
0.1 FRNO.1E1m-7JSF1 6 (IEC60269-2)
0.2 FRNO.2E1m-7JSF 1o 6 (IEC60269-2)
Single-phase 0.4 FRNO.4E1m-7JSF10 10 (IEC60269-2)
200V 0.75 FRNO.75E1m-7JSF10 15 (IEC60269-2)
1.5 FRN1.5E1m-7JSF1o 30 (IEC60269-2)
2.2 FRN2.2E1m-7JSF 1o 40 (IEC60269-2)

*1 A box (m) in the above table replaces S (Standard type) or E (EMC filter built-in type)
depending on the product specifications. A box (o) in the above table replaces “non” or “E”
by the shipping destination. In the case of Which a box (o) is “E”, it have not got line-up of
EMC filter built-in type, three-phase 200V and Single-phase 200V of 0.1kW type.

3. 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.
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ACAUTION

10.

11.

12.

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.

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.

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. For single-phase 200 V power supply, use
type A.

When you use no RCD/ELCB, take any other protective measure that isolates the electric
equipment from other equipment on the same power supply line using double or
reinforced insulation or that isolates the power supply lines connected to the electric
equipment using an isolation transformer.

This product can cause a d.c. current in the protective earthing conductor. Where a
residual current-operated protective (RCD) or monitoring (RCM) device is used for
protection in case of direct or indirect contact, only an RCD or RCM
of TypeB isallowed on the supply side of this product.

The minimum size of the protective earthing conductor shall comply with the local safety
regulations for high protective earthing conductor current equipment.

To make an inverter with no integrated EMC filter conform to the EMC directive, it is
necessary to connect an external EMC filter to the inverter and install them properly so
that the entire equipment including the inverter conforms to the EMC directive.

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

To connect the three-phase or single-phase 200 V class series of inverters to the power
supply in Overvoltage Category Ill or to connect the three-phase 400 V class series of
inverters to the power supply in Overvoltage Category Il or Ill, a supplementary insulation
is required for the control circuitry.

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.

Use 300V, 75C° wire for control circuits.

Two conductors can be connected to one terminal.




Conformity to the Low Voltage Directive in the EU (Continued)

ACAUTION

13. The inverter should be used to the following conditions of the power supply.

Supply FRENIC-Mutti PP FRENIC-Multi PP FRENIC-Multi
L1 L1 L1
2 L2 L2
13 L L3
PEF\I N N
PE | l
TN-C system TN-S system TT system
FRENIC-Multi I !
Supplyy sl Supply FRENIC-Multi
u
2 \\ A s L1 L1R
13 N Lam L2 L2/s
N L3 L3/T

N
J = phase earthed

system
(200V tvpe only)

IT system
not available

I
2
-
o
z
w




Conformity to the Low Voltage Directive in

the EU (Continued)

ACAUTION

14. The inverters are insulated below. The protective class is Class 1 equipment.

OVERVOLTAGE CATEGORY I n
Between FRNO.1 to 3.7E1m-2JSF1 Reinforced
Power insulation
circuitand  |-FRNO:1 10 2.2E1m-7JSF 10 Basic insulation *
Control FRNO.4 to 3.7E1m-4JSF1 Basic insulation *
circuit FRNO.4 to 4.0E 1m-4JSF1E asic insulation
- (incl. low
O | voltage 1/0) FRNS.5 to 15E 1m-2JSF1 Reinforced Reinforced
E FRNS5.5 to 15E1m-4JSF10 insulation insulation
< | Between FRNO.1 to 3.7E1m-2JSF1
i} Power
D | gireuitand |-FRNO.1to 22E1m7ISF1g
< | Protective | FRNO.4 to 3.7E1m-4JSF1 o s
S Earth FRNO.4 to 4.0E1m-4JSF1E Basic insulation
@
Q FRN5.5 to 15E1m-2JSF1
o FRN5.5 to 15E1m-4JSF 10
Between FRNO.1 to 3.7E1m-2JSF1
Relay FRNO.1 to 2.2E1m-7JSF1
output and Lo ccrln 2 )
Control FRNO.4 to 3.7E1m-4JSF1 Reinforced Basic insulation *
circuit FRNO.4 to 4.0E1m-4JSF1E insulation
(incl. low
voltage 1/0) |.FRNS.5 to 15E1m-2SF 1
FRN5.5 to 15E1m-4JSF 1o

installation.

Control circuit

Relay output:

Note) A box (m) in the above table replaces S (Standard type) or E (EMC filter built-in type)
depending on the product specifications.
by the shipping destination. In the case of Which a box (o) is “E”, it have not got line-up of
EMC filter built-in type, three-phase 200V and Single-phase 200V of 0.1kW type.

A box (o) in the above table replaces “non” or “E”

* : Provide the supplemental insulation to ensure that the safety of ELV connections is maintained during

Relay output

Power circuit

FRNO.4E1E-2JSF10

: B n:JUHEHEHUEEEqu

S HEH HE () EERERE
[ ) N Bl
] T —

FRN15E1E-2JSF10




Conformity to the Low Voltage Directive in the EU (Continued)

ACAUTION

15. Use wires listed in IEC60364-5-52.

Recommended wire size (mm?)
- *1 Main circuit  *2 DCR *2
s o|Applied Rated current (A) power input o [P1, Control
3 9| motor Inverter type of [L1/R, L2/, L3/T] P(+)] | circuit
5 3| rating P MCCB or RCD/ELCB [L1L, L2N] Inverter | g oying | (30A,
3 7| kw) Grounding (€G] | OutPUt | resistor | 308,
o 3 3 U, VW]l P +), | 30C)
w/DCR | w/oDCR | w/DCR |w/o DCR DE]
0.1 FRNO.1E1m-2JSF1
0.2 FRNO.2E 1m-2JSF1 5 5
04 FRNO 4E 1m-2JSF1
25*4
075 FRNO.75E1m-2J SF1 10 254 25 25
% 15 FRN1.5E 1M -2JSF1 15
£ > 10
$ 8|22 FRN2.2E 1M 2JSF1 20 05
E 37 FRN3.7E 1M -2JSF1 20 30 40*4
55 FRN5.5E 18 2JSF1 30 50 40*4 6.0*4 4.0 40
75 FRN7.5E 1M 2JSF1 40 75 6.0 *4 10*4 6.0 6.0
11 FRN11E 1m-2JSF1 50 100 10 *4 16*4 10 16
15 FRN15E 1m-2JSF1 75 125 16 *4 25*4 16 25
04 FRNO 4E 1m4JSF10 5
075 | FRNO.75E1m-4JSF10 5
15 FRN1.5E 1M 4JSF10 10
o |22 FRN2.2E 1M 4JSF10 15 25*4
2 25%4 25 25
£ >|37 FRN3.7E 1M 4JSF1 10
) 20 05
8 2|40 FRN4.0E 18 4JSF1E
E
= |55 FRNS5.5E 1M-4JSF10 15 30
75 FRN7.5E1m4JSF10 20 40 4.0*4
11 FRN11E1m4JSF10 30 50 40*4 6.0*4 40 40
15 FRN15E 1M 4JSF10 40 60 6.0 *4 10*4 6.0 6.0
0.1 FRNO.1E1m-7JSF1 5
o |02 FRNO.2E 1M-7JSF10 5
@ 25*4
5 >|04 FRNO.4E 1M -7JSF10 10 25%4 25
s S 25 05
) K[ 075 | FRNO.75E1m-7JSF10 10 15
o 15 FRN1.5E1m-7JSF10 15 20 40*4
22 FRN2.2E1M-7JSF10 20 30 40*4 6.0*4 4.0
MCCB: Molded case circuit breaker RCD: Residual-current-operated protective device

ELCB: Earth leakage circuit breaker

Note 1) A box (m) in the above table replaces S (Standard type) or E (EMC filter built-in type)

depending on the product specifications. A box (o) in the above table replaces “non” or “E”
by the shipping destination. In the case of Which a box (o) is “E”, it have not got line-up of
EMC filter built-in type, three-phase 200V and Single-phase 200V of 0.1kW type.

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.

The recommended wire size for main circuits is for the 70°C 600 V PVC wires used at an
ambient temperature of 40°C.

In the case of no DC reactor, the wire sizes are determined on the basis of the effective input
current calculated under the condition that the power supply capacity and impedance are 500
kVA and 5%, respectively.

Use the wire of 10mm? (Cu-conductors) for the grounding terminal (protective bonding). In case of 3.7
kW or less, use both of two grounding terminal for the double protective bonding.
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Chapter 1 BEFORE USING THE INVERTER

1.1 Acceptance Inspection

Code Series name
FRM FRENIC series

Code Mominal applied motor

0.1
02
0.4
0.75
15
22
37
40
55
75
1
15

0.1 kW
0.2 kW
0.4 kW
075 kW
1.5 KW
2.2 kW
3.7 kW
4.0 kW
5.5 kW
75 kW
11 kW

15 kW

FRN 5.5 E1
ERMN

S - 2JSF1_

Code
Han

Code
SF1

Code

Code
E

Shipping destination/
Instruction manual language
Japan/Japanese
Europe/English

Special application
Functional safety

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

Enclosure
Basic type {IP20/IPO0}
EMC filter built-in type (IP20/IP0O0)

Development code
1

Applicable area
High perfarmance, compact

Chapter 2 MOUNTING AND WIRING OF THE INVERTER
2.3 Wiring

2.3.2 Terminal arrangement diagram and screw specifications

(3) The control circuit terminals (Compliance with EN 1SO13849-1 PL=d Type)

C1 FM

CM

X1

X2

X3

X4 || EN1 || EN2 || PLC

30A

30B | 30C

Contact Output

Reinforse insulation

"

12

13 CM || FWD || REV

(Max.250VAC, Overvoltage category |1, Pollution degree 2



2.3.6 Wiring for control circuit terminals

Functional Safety Inverter of the FRENIC-Multi series, there is not digital input terminal [X5].

Function codes EO05 (Terminal [X5] function) is set to “1007” in default setting, and it cannot be
changed.

Table 2.10 Symbols, Names and Functions of the Control Circuit Terminals

= c
%% Symbol Name Functions
6 o
[EN1] | Enable (1) When it is short-circuited with terminal [PLC], the Enable input is
input ON (ready for inverter run); when it is opened, the inverter coasts
[EN2] the motor to a stop (Safe Torque Off : STO).
(2) These terminals are exclusively used for the source mode input
and cannot be switched to the sink mode.
(3) If either one of these input terminals is kept OFF for 50 ms or
more, the inverter interprets it as a discrepancy, causing an alarm
£L/~. This alarm state can be cleared only by turning the inverter
= power off and on clears this alarm.
Q.
£ <Digital input circuit specifications>
s
§’ <Control circuit>
o Item Min. | Max.
Operating ON level 22V 27V
voltage OFF level oV 2V
Operating currentat ON
2.5mA | 5mA
(Inputvoltage at27 V) T
wn
Allow able leakage -
0.5 mA (_DI
current at O FF
Z
L




Chapter 3 OPERATION USING THE KEYPAD
3.4.5 Checking I/O signal status -- Menu #4 "I/O Checking" —

H Displaying control I/O signal terminals

The status of control I/0 signal terminals may be displayed with ON/OFF of the LED segment or in
hexadecimal display.

® Display 1/0O signal status with ON/OFF of each LED segment

As shown in Table 3.17 and the figure below, each of segments "a" to "g" on LED1 lights when the
corresponding digital input terminal circuit ((FWD], [REV], [X1], [X2], [X3], [X4] or [EN1], [EN2]) is
closed; it goes off when it is open. Segment "a" and "b" on LED3 light when the circuit between
output terminal [Y1] or [Y2] and terminal [CMY], and do not light when the circuit is open. Segment
"a" on LED4 is for terminals [30A/B/C]. Segment "a" on LED4 lights when the circuit between
terminals [30C] and [30A] is short-circuited (ON) and does not light when it is open.

@' If all terminal input signals are OFF (open), segment "g" on all of LED1 to LED4 will light

(——— .
Table 3.17 Segment Display for External Signal Information
LED4 LED3 LED2 LED1 Segment LED4 LED3 LED2 LED1
,_’ ,_, l_l ,—, a 30A/B/C Y1-CMY — FWD
I— , | , | , ’—’ b - Y2-CMY - REV
c — — — X1
a

- d _ _ _ X2

f
, , b e — — — X3
, , f — — (XF)*1 X4
"dp g — — (XR)*1 EN*2
dp — — (RST)*1 —

—: No corresponding control circuit terminal exists

*1  (XF), (XR), and (RST) are assigned for communication. Refer to "B _Displaying control 1/O signal
terminals under communications control" on the next page.

*2  (EN) lights when both [EN1] and [EN2] are closed (ON).



® Displaying 1/0 signal status in hexadecimal format
Each I/O terminal is assigned to bit 15 through bit 0 as shown in Table 3.18. An unassigned bit is

interpreted as "0." Allocated bit data is displayed on the LED monitor as four hexadecimal digits (/7
to/~ each).
With the FRENIC-Multi, digital input terminals [FWD] and [REV] are assigned to bit 0 and bit 1,
respectively. Terminals [X1] through [X4] and [EN] are assigned to bits 2 through 6. The bit is set to
"1" when the corresponding input terminal is short-circuited (ON), and is set to "0" when it is open
(OFF). For example, when [FWD] and [X1] are ON (short-circuited) and all the others are OFF
(open), L4475 is displayed on LED4 to LED1.
Digital output terminal [Y1] and [Y2] are assigned to bits 0 and 1. Each bit is set to "1" when the
terminal is short-circuited with [CMY], and "0" when it is open.
The status of the relay contact output terminal [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] is OFF, and the circuit between [30A] and [30C] is closed, then
[} #7 1 is displayed on the LED4 to LED1.
Table 3.18 presents an example of bit assignment and corresponding hexadecimal display on the
7-segment LED.

Table 3.18 Segment Display for I/O Signal Status in Hexadecimal Format

LED No. LED4 LED3 LED2 LED1
Bit 15 [14]13[12[1]1w0]o]8|[7[6]5]a|[3][2]1]o0
lgfr::nm RSTY|ORF[OEy | - | -] -] -] - | - |EN|X4]|x3]|x2|xX1|REV|FWD
Output 30
tern?inal o I I Y B Y761 N B L R B B IR R

Binary o lo]ofofolololoJo]o|lolo]o[1]o]1
3| Hexa 1 e 1 e 1
%de;mal on ’ ’ ’ ’ ’ I ,—
35| the LED et

monitor LED4 LED3 LED2 LED1

— No corresponding control circuit terminal exists.

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

B 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 format." The content to be displayed is basically the same as that for the control

1/0 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).

[ Refer to the RS-485 Communication User's Manual (MEH4480) for details on input commands
sent through RS-485 communications and the instruction manual of communication-related
options as well.




Chapter 5 FUNCTION CODES
5.1 Function Code Tables

E codes: Extension Terminal Functions

Change
Code Name Data setting range Inore-| it | “when | Data | Default | Refer to
ment >N | copying | setting | page:
running
EO05  [Terminal [X5] *1 7 (1007): Free-run command (BX)| N Y 1007 5-35
E20 [Terminal [Y1] Function 101 (1101): Enable circuit failure detected ( DECF)| N Y 0
E21  [Terminal [Y2] Function 102 (1102): Enable input OFF (EN OFF)| N Y 7 5-48
E27  [Terminal [30A/B/C] Function N Y 99

Note) () in the 1000s is the logical inverse of the signal. (Active-OFF)

*1 Function codes E05 (Terminal [X5] function) is set to “1007” in default setting, and it cannot be
changed.



5.2 Overview of Function Codes

E20, E21 Terminal [Y1] and [Y2] Function

E27 Terminal [30A/B/C] Function (Relay output)
_Functlon code data. Functions assigned Symbol
Active ON Active OFF
101 1101 Enable circuit failure detected DECF
102 1102 Enable input OFF EN OFF

W Enable circuit failure detected —— DFGF (Function code data = 101) *1

Configure a feedback circuit of the Enable input function as needed to feed back the transistor output of
the DECF-assigned inverter to the reset input of the upper safety relay unit for turning the Enable
command off and shutting down the inverter output. (Refer to Figure 10.7 "In the case of FRN_ _
_E1m-JSF1o" in Section 10.6.1.

B Enable input OFF -- EN OFF (Function code data = 102)

This output signal comes ON when Enable inputs on [EN1] and [EN2] terminals are OFF (opened). See
the table below.

*1: These signals do not assure detection of all single failures. (Compliant with EN954-1/EN 1SO13849-1
PL=d Cat. 3)

Logic Table for DECF and EN OFF Signals

Transistor output %
Main power input Enable input Alarm re(I);y output Output C’)I
L1/R, L2/S, L3/T (for any error) *2 >
EN1-PLC |EN2-PLC| DECF |EN OFF w

OFF X X OFF OFF | Shut down (Safe Torque Off (STO) *3)

OFF OFF OFF ON | Shut down (Safe Torque Off (STO) *3)

ON ON ON OFF OFF | Wait for a run command
ON OFF ON *4 OFF | Shut down (Safe Torque Off (STO) *3)
OFF ON ON *4 OFF | Shut down (Safe Torque Off (STO) *3)

x: Independent of this state, the output is determined.

*2: To use these functions, it is necessary to assign DECF/EN OFF to digital output terminals (function
codes E20 to E24 and E27, data = 101/102 or 1101/1102 (negative logic)).

*3: Output shutdown (Safe Torque Off) prescribed in IEC61800-5-2.

*4: If either one of these terminals is kept OFF for 50 ms or more, the inverter interprets it as a
discrepancy, causing an alarm £/~ This alarm state can be cleared only by turning the inverter power off
and on clears this alarm.



Chapter 6 TROUBLESHOOTING
6.1 If an Alarm Code Appears on the LED Monitor

oAlarm Code

Alarm Code

Name

What to Problem - Check and Suggested Measures

Enable circuit
failure

(1) Contact failure of the interface printed circuit board (PCB).

=> Check that the interface PCB is firmly mounted in place.
(Turning the inverter power off and on clears this alarm.)

(2) Enable circuit logic error

= Check that the two output levels of the safety switch or other
safety device are not discrepant.
(EN1/EN2 = High/High or Low/Low)

(Turning the inverter power off and on clears this alarm.)

(3) A single enable circuit failure is detected.

=> The inverter needs to be repaired. The "Reset alarm" terminal
command RST cannot reset this alarm.
Contact your Fuiji Electric representative.

*Some failures cannot be detected.
(Conforming to EN ISO13849-1 PL=d Cat.3)




Chapter 8 SPECIFICATIONS
8.4 Terminal Specifications

8.4.3 Running the inverter by terminal commands

~——-DBR___._

Eﬁi .

|

I (THR) (Note 4)
©

©

Motor

(Note 2) P bg” " fan
MCCB
t::)e\«;er hSuley Elf’(’:B (,:;ée 3 (Note 9) Main circuit
-phase FUSE
200 to 240V
50/60Hz ] =
or {
three-phase A ==
380 to 480V H
50/60Hz L
single-phase P
2000240V | i ST} =HO LI
5060Hz | ﬁ*y/ =OL2N
O %G G%( Grounding terminal
Grounding terminalé
LTJ LTJ AAAAAAAAAAAAAAAAAAAAA Control circuit
|Safety retay module
icomplying with \ \

EN ISO13849-1

PL=d Cat.3 or higher g_‘ g_‘
(Note 5)

Potensiometer Power Supply

frequency setting

Voltage input for
0to 10Vdc

Analog input

Current input for .

#]PTC

frequency setting

DC4 to 20mA
[cul—r o

4t020mAdc (-

DCO to 10V

Analog

30C

meter

[FM]

MCCB: Mold Case Circut Braker
ELCB : Earth Leakage Circut Braker
MC  : Magnetic Contactor

DCR : DC Reactor

DBR : Dynamic Braking Resistor

Digital input

Fsos
30 " 30a% ]

____________ 2
-G (FWD) {o<y1 3
%‘p(gﬁlv) bo<r2 g
@ (CM) SINK | <CMY> 2

| | -
- 2|
IS SOURCE!!

B |
- |

Alarm output
(for any alarm)

I
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-
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(Note 1) When connecting an optional DCR, remove the jumper bar from the terminals [P1] and [P (+)].

(Note 2) Install a recommended MCCB or RCD/ ELCB (with overcurrent protection) in the primary circuit of the
inverter to protect wiring. At this time, ensure that the circuit breaker capacity is equivalent to or lower
than the recommended capacity.

(Note 3) Install an MC for each inverter to separate the inverter from the power supply, apart from the MCCB or
RCD/ELCB, when necessary.

Connect a surge killer in parallel when installing a coil such as the MC or solenoid near the inverter.

(Note 4) THR function can be used by assigning code "9" (external alarm) to any of the terminals [X1] to [X4],
[FWD] and [REV] (function code: EO1 to E04, E98, or E99).

(Note 5) Frequency can be set by connecting a frequency-setting device (external potentiometer) between the
terminals [11], [12] and [13] instead of inputting a voltage signal (0 to +10 VDC, 0 to +5 VDC or +1 to
+5 VDC) between the terminals [12] and [11].

(Note 6) For the control signal wires, use shielded or twisted pair wires. Ground the shielded wires. 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.

(Note 7) Wiring to the motor is recommended for three-phase four-wire cable for noise. Please wire to the motor
connected to ground terminal &G of the inverter.

(Note 8) The input of terminals [EN1] and terminals [EN2] are fixed to source. For opening and closing the
hardware circuit between terminals [EN1] and [PLC] and between [EN2] and [PLC], use safety
components such as safety relays and safety switches that comply with EN 1ISO13849-1 Category 3 or
higher.

(Note 9) To bring the inverter into compliance with the European Standard, Low Voltage Directive EN61800-5-1, be
sure to insert the specified fuse (see pages 1) in the primary circuit of the inverter.

8.7 Models Available on Order (Compliance with Functional Safety Standard
Type)

Type (FRN_ _ _E1m-AJSF10) Specifications
| Three-phase 200V(A=2) | 0.1 02| 041|075 15| 22| 37| 55| 75 1 15
: Three-phase 400V( A =4) - - 04 (075 15| 22| 37| 55| 75 1 15
Single-phase 200V(A=7) | 0.1 | 02| 04 [075]| 15| 22| — | — | — | = | —

UL508C, C22.2No.14, EN61800-5-1, EN61800-5-2 SIL2,

Applicable safety standards
PP Y EN ISO13849-1 PL=d (Cat.3)

Note 1) Abox (m) in the above table replaces S (Standard type) or E (EMC filter built-in type)
depending on the product specifications. A box (o) in the above table replaces “non” or “E”
by the shipping destination. In the case of Which a box (o) is “E”, it have not got line-up of
EMC filter built-in type, three-phase 200V and Single-phase 200V of 0.1kW type.

Note 2) European standard EN954-1 has been replaced to EN ISO 13849-1 from January 1, 2012.

Other than those items in the above table are the same as those in Section 8.1 " Standard Models."



Chapter 10 COMPLIANCE WITH STANDARDS
10.2 Compliance with European Standards

The CE marking on Fuji products indicates that they comply with the essential requirements of the
Electromagnetic Compatibility (EMC) Directive 2004/108/EC, Low Voltage Directive 2006/95/EC
and Machinery Directive 2006/42/EC which are issued by the Council of the European
Communities

The products comply with the following standards

Basic type EMC filter built-in type
D ’ it EN61800-3 : 2004
Electromagnetic epen S upon ? er Immunity : Second environment
oo dedicated to Fuji X
Compatibility ) . (Industrial)
inverters
Emission : Category C3
Electrical Safety EN61800-5-1: 2007
Functional Safety EN61800-5-2:2007 SIL 2, EN ISO 13849-1:2008
Stop function Safe torque off (STO: acc.EN61800-5-2:2007)
Response time 50 ms or less
(delay time to "Safe torque off" from turning off either terminal [EN1] or
[EN2])
Safety integrity level SIL2
PFH 1.9 1070
(Probability of a dangerous random hardware failure per hour)
Category 3 (EN 1SO 13849-1:2008)
Performance level d (EN 1SO 13849-1:2008)

* If connected with an external EMC filter dedicated to Fuiji inverters, the basic type of inverters that
bear a CE marking but have no built-in EMC filter becomes compliant with these EMC Directives.

I
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CAUTION

The EMC filter built-in type of the FRENIC-Multi inverters is categorized as "Category C3" of the
EN61800-3. It is not designed for use in a domestic environment. It may interfere with the
operations of home appliances or office equipment due to noise emitted from it.

Note: To bring the inverter into compliance with Functional Safety Standard, it is necessary to bring
it into compliance with European Standards EN61800-5-1 and EN61800-3.



10.3 Compliance with EMC Standards

10.3.3 Leakage current from EMC-filter built-in type inverters or inverters with an external

ACAUTION

As the touch current (leakage current) of inverters with EMC-filter is relatively high, it of essential
importance to always assure a reliable connection to Protective Earth (PE).

Refer to the chapter 10.3.3 of INR-SI147-10940 for the values of touch current (leakage current).

If this value are equal/exceed the critical value (3,5 mA AC or 10 mA DC according to IEC 61800-5-1),
the minimum cross sectional area of the PE-conductor should be:

- 10 mm?2 (Cu-conductors)

- 16 mm? (Al-conductors)
An electric shock could occur.

10.6 Compliance with Functional Safety Standard
10.6.1 General

In FRENIC-Multi series of inverters, opening the hardware circuit between terminals [EN1]-[PLC] or
between terminals [EN2]-[PLC] stops the output transistor, coasting the motor to a stop. (EN:
Enable input) This is the Safe Torque Off (STO) prescribed in EN60204-1, Category O
(Uncontrolled stop) and compliant with Functional Safety Standard.

Using the Safe Torque Off (STO) function eliminates the need of external safety circuit breakers
while conventional inverters need those breakers to configure the Functional Safety Standard

AWARNINGA

« The output shutdown function of this inverter uses the Safe Torque Off (STO) function prescribed in
IEC61800-5-2 so that it does not completely shut off the power supply to the motor electrically.
Depending upon applications, therefore, additional measures are necessary for safety of end-users,
e.g., brake function that locks the machinery and motor terminal protection that prevents possible
electrical hazard(s).

« The output shutdown function does not completely shut off the power supply to the motor electrically.
Before starting wiring or maintenance jobs, therefore, be sure to disconnect the input power to the
inverter and wait at least five minutes.
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Figure 10.6 Conventional Inverters
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*Transistor output terminals (e.g., [Y1]-[CMY], DECF (Function code data=1101), Refer to Section 10.6.6.)
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10.6.2 Notes for compliance to Functional Safety Standard
(1) Wiring for terminals [EN1] (Enable input 1) and [EN2] (Enable input 2)

- [EN1)/[EN2] and [PLC] are terminals prepared for connection of safety related wires;
therefore, careful wiring should be performed to ensure that no short-circuit(s) can occur to
these terminals.

- For opening and closing the hardware circuit between terminals [EN1]/[EN2] and [PLC], use
safety approved components such as safety switches and safety relays that comply with
EN 1SO13849-1 PL=d Cat. 3 or higher to ensure a complete shutoff.

- It is the responsibility of the machinery manufacturer to guarantee that a short-circuiting or
other fault does not occur in wiring of external safety components between terminals
[EN1J/[EN2] and [PLC].

Fault examples:

Terminals [EN1]/[EN2] and [PLC] are short-circuited due to the wiring being caught in the
door of the control panel so that a current continues to flow in terminal [EN1]/[EN2]
although the safety component is OFF and therefore the safety function will/may NOT
operate

The wiring is in contact with any other wire so that a current continues to flow in terminal
[EN1)/[EN2] and therefore the safety function will/may NOT operate



(2) Note for Safe Torque Off (STO)

- When configuring the product safety system with this Safe Torque Off (STO) function, make
a risk assessment of not only the external equipment and wiring connected to terminals
[EN1] and [EN2] (Enable input 1 and Enable input 2) but also the whole system including
other equipment, devices and wiring against the product safety system required by the
machinery manufacturer under the manufacturer's responsibility in order to confirm that the
whole system conforms to the product safety system required by the machinery
manufacturer.

In addition, as preventive maintenance, the machinery manufacturer must perform
periodical inspections to check that the product safety system properly functions.

- To bring the inverter into compliance with Functional Safety Standard, it is necessary to
install the inverter on a control panel with the enclosure rating of IP54 or above.

To bring the inverter into compliance with Functional Safety Standard, it is necessary to
bring it into compliance with European Standards EN61800-5-1 and EN61800-3.

- This Safe Torque Off (STO) function coasts the motor to a stop. When a mechanical brake
is used to stop or hold the motor for the sake of the product safety system of whole system,
do not use the inverter's control signals such as output from terminal [Y]. (Using control
signals does not satisfy the safety standards because of software intervention.) Use safety
relay units complying with EN 1SO13849-1 PL=d Cat. 3 or higher to activate mechanical
brakes.

- The safety shutdown circuit between terminal [EN1] and [EN2] input sections and inverter's
output shutdown section is dual-configured (redundant circuit) so that an occurrence of a
single fault does not detract the Safe Torque Off (STO).

If a single fault is detected in the safety shutdown circuit, the inverter coasts the motor to a
stop even with the terminal [EN1]-[PLC] and [EN2]-[PLC] states being ON, as well as
outputting an alarm to external equipment. (Note that the alarm output function is not
guaranteed to all of single faults. It is compliant with EN ISO13849-1 PL=d Cat. 3).

This Safe Torque Off (STO) function may not completely shut off the power supply to the
motor electrically. Before starting wiring or maintenance jobs, be sure to disconnect the
input power to the inverter and wait at least 5 minutes.

(3) Atest of Safe Torque Off (STO)

- In application where no regular activation of the Safe Torque Off (STO) function is
guaranteed, check at least once a year that the Safe Torque Off (STO) function works
correctly.



10.6.3 EN 1SO13849-1 PL=d

European Standard EN ISO13849-1 PL=d (Safety of machinery—Safety related parts of control
systems) prescribes the basic safety requirements for machinery categorized according to the
requirement level. Category 3 represents the requirements that the machinery shall be designed
with redundancy so that a single fault does not lead to the loss of the safety function. Table 10.4
shows an outline of the category levels and their safety requirements. (For detailed requirements
refer to EN 1SO13849-1 PL=d)

Table 10.4
Category Summary of requirements System behavior
B SRP/CS and/or their protective equipment, as The occurrence of a fault can
well as their components, shall be designed, lead to the loss of the safety
constructed, selected, assembled and function.

combined in accordance with relevant
standards so that they can withstand the
expected influence. Basic safety principles
shall be used.

1 Requirements of Category B shall apply. The occurrence of a fault can
Well-tried components and well-tried safety lead to the loss of the safety
principles shall be used. function but the probability of

occurrence is lower than for
Category B.

2 Requirements of Category B and the use of The occurrence of a fault can
well-tried safety principles shall apply. Safety lead to the loss of the safety
function shall be checked at suitable intervals function between the checks.
by the machine control system. The loss of safety function is

detected by the check.

3 Requirements of Category B and the use of When a single fault occurs, the
well-tried safety principles shall apply. safety function is always
Safety-related parts shall be designed, so that performed. Some, but not all,
- a single fault in any of these parts does not faults will be detected.
lead to the loss of the safety function, and Accumulation of undetected

faults can lead to the loss of the

- whenever reasonably practicable, the single safety function.

fault is detected.

4 Requirements of Category B and the use of When a single fault occurs,
well-tried safety principles shall apply. the safety function is always
Safety-related parts shall be designed, so that performed. Detection of
- a single fault in any of these parts does not accumulated faults reduces
lead to a loss of the safety function, and

the probability of the loss of
- the single fault is detected at or before the the safety function (high DC).
next demand upon the safety function, but that The faults will be detected in
if this detection is not possible, an .

accumulation of undetected faults shall not tln}ettofpre\t/.ent the loss of the
lead to the loss of the safety function. satety Tunction.
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10.6.4 Inverter output state when Safe Torque Off (STO) is activated

Turning the emergency stop button ON turns EN1 and EN2 OFF, bringing the inverter into the Safe
Torque Off (STO) state.

Figure 10.8 shows the timing scheme to apply when the emergency stop button is turned OFF with
the inverter being stopped. Input to the EN1 and EN2 comes ON, making the inverter ready to run.

Run command Stop Run Stop

Emergency stop ON OFF ON
button

Input to EN1/EN2 OFF ON OFF

Safe Torque Off
(STO)

Safe Torque Off
(STO)

Wait for a run
command

Wait for a run

Inverter output command

Running

Figure 10.8 Inverter Output State when the Emergency Stop Button is Turned OFF with the Inverter being stopped

Figure 10.9 shows the timing scheme to apply when the emergency stop button is turned ON with
the inverter running. Input to the EN1 and EN2 goes OFF, bringing the inverter into the Safe

Torque Off (STO) state and coasting the motor to a stop. %
-
o
Run command Run Stop 5
Emergency stop OFF ON
button
Input to EN1/EN2 ON ‘ OFF

‘ Safe Torque Off

Inverter output Running (STO)

Figure 10.9 Inverter Output State when the Emergency Stop Button is Turned ON with the Inverter Running
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10.6.5 £LF alarm (caused by logic discrepancy) and inverter output state

Figure 10.10 shows the timing scheme to apply when EN1 and EN2 inputs are not aligned so that
an alarm £~/ /= occurs.

Turning the emergency stop button ON turns EN1 and EN2 inputs OFF, which usually brings the
inverter into the Safe Torque Off (STO) state. If the misalignment of the EN1 and EN2 inputs is
within 50 ms, no alarm occurs; if it is more than 50 ms, the inverter interprets it as a logic
discrepancy, outputting an alarm £/ /~. The alarm can be cleared by restarting the inverter.

Power OFF  Power ON

I
Run command Run 1 Stop
L
I I
L
Emergency stop OFF ON | I ON
button | | OFF
1 T
| |
I I
| |
Input to EN1 ON OFF | | OFF ON

| |
I I

s 1 1 ‘

Input to EN2 OFF OFF ;

N e L — on
50 ms 1 1 50 ms
o | pE—
ELF alarm No alarm Alarm issued 1 No alarm Alarm issued
I I
| |
. Safe Torque Off | | Safe Torque Off ‘ Wait for a run
Inverter output Running
(STO) i i (STO) command

I I

L L
Figure 10.10 £/~ Alarm (Caused by Logic Discrepancy) and Inverter Output State
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10.6.6 Prevention of restarting

To prevent the inverter from restarting just by turning the emergency stop button OFF, configure
the Enable input circuit as shown below. Figure 9.11 shows the timing scheme for prevention of
restarting.

Assigning the HLD ("Enable 3-wire operation") to any digital input terminal and setting the E01
data to "6" sets up the HLD function at the [X1] terminal.

After the FWD comes ON with the HLD being ON, even turning the FWD OFF keeps the inverter
running due to the HLD. Turning the emergency stop button ON under the condition causes the
motor to coast to a stop. After that, turning the emergency stop button OFF no longer starts the
inverter to run. To run the inverter, turn the FWD ON again.

FRENIC-Multi (FRNOOOE10-0JSF100)

‘ Output transistor

Power —IL'RI -~

—iL25s] ] v

T P G

Safety relay unit complying with T
EN 1SO13849-1 PL=d Cat. 3 or higher =

Emergency g
stop button

*1 Digital input terminal (e.g., [X1])

*2 If SW1 is in the SINK mode, [CM] applies; if in the SOURCE mode, [PLC] applies.
*3 Transistor output terminals (e.g., [Y1]-[CMY], DECF(Function code data=1101))
Figure 9.10 Connection Diagram and Internal Circuit Configuration

FWD OFF ON OFF ON OFF

HLD OFF ON
Emergency stop OFF oN OFF
button
Input to EN1/EN2 ON OFF ON

Wait for a run

Inverter output command

Running

Running ‘ Safe Torque Off ‘ Wait for a run

(STO) command

Figure 9.11 Prevention of Restarting
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Functional Safety Inverter
High Performance Compact Inverter

FRENIC-Multi

Instruction Manual

First Edition, March 2010
Third Edition, June 2012
Fuiji Electric Co., Ltd.

The purpose of this instruction manual is to provide accurate information in handling, setting up
and operating of the FRENIC-Multi series of inverters. Please feel free to send your comments
regarding any errors or omissions you may have found, or any suggestions you may have for
generally improving the manual.

In no event will Fuji Electric Co., Ltd. be liable for any direct or indirect damages resulting from the
application of the information in this manual.
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