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INSTRUCTION MANUAL (STARTUP) (ENGLISH)

Thank you for choosing this Mitsubishi Electric Inverter.

This Instruction Manual (Startup) and the enclosed CD-ROM give handling information and precautions for use of
this product.

Do not use this product until you have a full knowledge of the equipment, safety information and instructions.
Please forward this Instruction Manual (Startup) and the enclosed CD-ROM to the end user.
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- XY TV EEE— FOBFE. NEfimF EBE

EBYEBYVET,
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FR-A800 ¥V — X /FR-A800 Plus ') —
Wk E BN

1 UL, dULlcDVWToEEEIE

(EEFM UL61800-5-1, CSA C22.2 No.274)

* ‘12%1%&

FR-A820-0.4K(00046) ~ 90K(04750)

FR-A840-0.4K(00023) ~ 280K(06830)

EEERSEREIE. UL61800-5-1, CSA C22.2 No.274 & UL508C DA IcHIGEL TWE T,
UL61800-5-1, CSA C22.2 No.274 |cB8Y AR FIAIE. AENFHBAZZSR L'C {fZEWw
UL508C |IEE Y 5 a1d FR-A800 BUkEHEAE (BAMR) ZSRLTE

& BRI HOBERISOWVT

BE - A VN\—2DOBEICIE. BEREGAE GAR) SXUBERERE GHlR) (ICRHESN TV S5 EGRES
EB S URIEFIENLETY . BIKFHAEIR. SERICESIEEROFTICELS £ TEBESEN W LET,
e, ZEBRFAT A MHSPDOF 7—2DA T 0O— FEARETY, oo BURGBAEDEIC DOV TIEEME
KFRE TCOERCIEEL,

¢ CSAC22.2 No.274 BRIV TDXEEIE
A= 51k, [ECO0664 | NISBBEA T I U 16 LU 2 UFO&ATER LT RE

& DiFEIRIREICDOWLT

X HERERICEHE T ST DIKEIROREIL National Electrical Code 3 K UIRMIODIRI&ICHE > TEML T
ey
HFAERICEE T BESIEDIEEERDREEIL Canadian Electrical Code 5 K UIRMDIFMICKE > TEBL TL EE
(AN
AV IN—=2DHER L TV BERREIZ. DIRCIRERETSHEDTIEHY T A
REY Uy FAT7— MERERFREILDIELIRORES L TIEFEZ T A, DIEREEROREIL National Electrical
Code HLUHMDIBARICEDWVNTEBL TLETW

W BCP B0 ER

SEE-AVN=RZANRDE 2 -XDBTLIISEE LT L—AD MU v TLIBEI. ERORE (EgEL) &
ENEZONET, La—XWBEMLEREEETL—ADN M) v TLIRRZEE L. RRZEIYVRWND X
TEa1—XEMERIETL—hERALTLZEWY
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Bba1—-EE

IEC/EN/UL 61800-5-1 5 KU CSA C22.2 No. 274 |[CEDWHEETY,

7 A HERERICHEBT 5154 1E National Electrical Code & K UIRMMODIBIGICHE D T, FTiEDHE KL 1 — Xk
FRLTLLEETL, AF2AERICHKET %1541 Canadian Electrical Code 3 K UIRHIDIRIRITHE o T, FEEDHE
R 1 —AEFRLTLIEETY, FRRFEAL 1 —XIDIKEIRIREDfHICHTEREL TIREL,

BE AVIN=32 % Cat. No. *—h% TR (A)
FR-A820-0.4K(00046) BS000GB69V20 Mersen 20
FR-A820-0.75K(00077) BS000GB69V25 Mersen 25
FR-A820-1.5K(00105) BSO00GB69V32 Mersen 32
FR-A820-2.2K(00167) BS000GB69V50 Mersen 50
FR-A820-3.7K(00250) BS000GB69V80 Mersen 80
FR-A820-5.5K(00340) BS000GB69V100 Mersen 100
FR-A820-7.5K(00490) BS000GB69V125 Mersen 125

200V FR-A820-11K(00630) PC30UD69V160TF Mersen 160
552 FR-A820-15K(00770) PC30UD69V200TF Mersen 200
FR-A820-18.5K(00930) PC30UD69V250TF Mersen 250
FR-A820-22K(01250) PC30UD69V250TF Mersen 250
FR-A820-30K(01540) PC30UD69V315TF Mersen 315
FR-A820-37K(01870) PC30UD69V400TF Mersen 400
FR-A820-45K(02330) PC30UD69V450TF Mersen 450
FR-A820-55K(03160) PC32UD69V500TF Mersen 500
FR-A820-75K(03800) PC32UD69V550TF Mersen 550
FR-A820-90K(04750) PC33UD69V700TF Mersen 700
FR-A840-0.4K(00023) BS000GB69V20 Mersen 20
FR-A840-0.75K(00038) BS000GB69V20 Mersen 20
FR-A840-1.5K(00052) BS000GB69V25 Mersen 25
FR-A840-2.2K(00083) BS000GB69V32 Mersen 32
FR-A840-3.7K(00126) BS000UB69V75 Mersen 75
FR-A840-5.5K(00170) BS000UB6YV75 Mersen 75
FR-A840-7.5K(00250) BS000GB69V100 Mersen 100
FR-A840-11K(00310) BSO00GB69V100 Mersen 100
FR-A840-15K(00380) BS000GB69V100 Mersen 100
FR-A840-18.5K(00470) BS000GB69V125 Mersen 125
FR-A840-22K(00620) BSO00UB69V160 Mersen 160
400V FR-A840-30K(00770) BSO00UB69V200 Mersen 200
7> X | FR-A840-37K(00930) PC30UD69V200TF Mersen 200
FR-A840-45K(01160) PC30UD69V250TF Mersen 250
FR-A840-55K(01800) PC30UD69V315TF Mersen 315
FR-A840-75K(02160) PC30UD69V315TF Mersen 315
FR-A840-90K(02600) PC30UD69V350TF Mersen 350
FR-A840-110K(03250) PC31UD69V450TF Mersen 450
FR-A840-132K(03610) PC31UD69V550TF Mersen 550
FR-A840-160K(04320) PC31UD69V630TF Mersen 630
FR-A840-185K(04810) PC33UD69V800TF Mersen 800
FR-A840-220K(05470) PC33UD69VO00TF Mersen 900
FR-A840-250K(06100) PC33UD69V1000TF Mersen 1000
FR-A840-280K(06830) PC33UD69V1100TF Mersen 1100

& OV 7Y OMERRE

T - BEORS -

EARIEE DAL, LED DETAMIT LT & AL, BINENTE 10 SUHEBLEDSIL, FRERETE
FERRRLTH 57T < XV, BREEN L LS < OMiE1> 7 Y ASE TABEN TV AR T,
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& TFE. T—2\DEF
EBIRDOHFAERIE National Electrical Code(Article 310) &8 L T < 72&LY, National Electrical Code(Article
BmEﬁmE%%ﬁﬁmLB%%&@T*%aﬁﬁ4x%§ELT<t_L\4/N ZDOAS R S/L2. T/
L3). 73 (U, V. W) IHFA\DEHRIE. ULSREDIHD KLY 4F (E% 75°0) AFEEZHFEFER L TLIEETL,
EEmHFIE. ImFA—HHEROEETEICTEE L TLEEL
& EIETER
« 200V ISR TDAIN—41E T00kA rms LLFDIEFZRER. A 240V HMEHATIsEA TR COFERITHES L
« 400V ISR ZDAIN—2|E T00kA rms LUFDIELRETR. fxA 500V AMEERIRER ER COFERICES L

0 :E — X BREFERE

BEEREE LCEFT—IVKEZEAT 5551 Pr9 EFY—IIVICE—2EREREREL T

‘SL\O
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I o m oo - ZEEEENVIE—2EERYT 255
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E £ o o | TOERE s BRI T 100%:ES: bV 7 FEICEYET.)
) i 111 D— (2) PrICE— 2 DERBRERELET.
Mot e
\\ \\ : == - *1 PR ICA VIN— 2 EREIERD 50%DE (BEFRE) #5%EL
[ . 180 i 7—:&:’5
#| = |
5 E Lm \ \\ Lr522s 2 %lBlEA N R ERENBRICHS T 2%EELET. E—
R \ \;fé}:?“m SERBAIHT % TEBY E ek
B 60 A\ 3 ZBBEENVIE-2EROBFY—NIVERELEE
8 S25%. | 105 K. 6Hz MLl 350 T C DR ERE 75 Y 5 T
0 a0 s 230 * FSUIRZREIEIAAN T VOBEICKVEBIELET,
SRR 5%) BERRITE S TIE 150% KA TEET BT ENBYET.

« BFY—IVORBEAEEEIZ. 41 VN\—2DERV LY FBKU. ULy MEBDODAAICK W MEREIC) &Y
FENET, FREGU Y FOERENITEIT T RETO

1 BOAVIN—=2 ??E@Jﬁ‘@%—?%ﬁﬁﬁ?—éi’%ﬁ‘\b%@%_g\ BWHhE— 2588 T BHEHEE 1/ =4
EE—ZBICAEY —< IV L— (OCR) ZRELTL LTV, ABBT—TIV L—DFREIXE—Z2ERERDE
TEICRERNER BUkERHES (u¥%ﬂﬂ%ﬁ) BHR) ANk LT &L,

. T&ﬁﬁﬁﬁ?%iﬁ’b‘ I, E—RDABHENDMET T Bcs. Y—<IIbT7OF72FkiE. Y —I X E2RNRE—42%
FERALTLRE

« AVIN—Z &:E ’}’@ﬁg;‘éb\k;\? <. REBHNEL 75‘»70)&;5\ BF Y —TIVOREFEHNESZVET,
DESEHEIE. ABF—< IV L—%2FERLTLLREE

- BSRE—RIEBFY—TILTIHRETEZ A, %gﬁﬂ—Vlb%fiﬁﬁ LT e

« N7 MUEIHERE—4 (SF-V5RU) %FERY 3EE1F. Y—I7O7725RELTWSTdH, Pr9 ="0" &
LTLEEL,

« BFY VT, E—REREZEEAE LEEBAREIXTAE A,

& ERARTEGERICOWVT

R® 2000m ZHZ T 2500m U FCEAT 25515, PEREMENCERDIAMERATETT,
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FR-A800 ¥ — X /FR-A800Plus >V — X
Wk E BN

1 SF-PRE—% 0.4kW 315

SF-PRE—%D 04KW IS LE T, 7 KNV X RN M VEIE. U7 IbE Y LIRS MU, N7 kb
HIHCEERT BBICA T SA VA — b Fa—ZVIHRETY, (BEHEED 30Mm ABZBIBEIEAF 7514 —F
Fa——vrERMmLTIEEL,)

¢ Pr0 V7 7—R b, Pr.2 ERFIEBBFEEDOBEHESE

« Pr.0, Pr.12 ZHHMETHERA L TV 2I5EIE. Pr.71 OZEBICKY Pr.0, Pr.12 OFREEDL BERIICTFROMEIC
BEEINE T,

AVIN—3 Pr.0 BENZEE(E (%) Pr.12 BEIZEE(E (%)
icpy = »
FR-A82 FR-A84 :E*jfﬂ ’Eigﬂ SEPR” 154E E RIS | SF-PR
-AB20-1 A8 o TND/ [ SID | ND/ | Pr8l = | Prei= | Prai= | rei= | E—4 71 | T—% 2 *3
/LD | HD | /LD | HD 2,4,6 2 4 6

0.4K(00046) | 0.4K(00023) |6 6 5 8 6.5 7.5 4 4 5
0.75K(00077) | 0.75K(00038) | 6 6 4 7.4 6 6.4 4 4 4
1.5K(00105) | 1.5K(00052) |4 4 3 5.8 5 3.7 4 4 2.5
2.2K(00167) | 2.2K(00083) | 4 4 2.5 6 45 33 4 4 2.5
3.7K(00250) | 3.7K(00126) | 4 4 2.5 6.4 45 42 4 4 2.5
5.5K(00340) | 5.5K(00170) |3 2 2 45 3.7 33 4 2 2
7.5K(00490) | 7.5K(00250) |3 2 2 44 45 3.8 4 2 2
11K(00630) | 11K(00310) | 2 2 1.5 3.5 33 3.5 2 2 1.5
15K(00770) | 15K(00380) | 2 2 1.5 45 3 3.5 2 2 15
18.5K(00930) | 18.5K(00470) | 2 2 1.5 4 3.2 3 2 2 15
22K(01250) | 22K(00620) | 2 2 1.5 2.5 34 3 2 2 1
30K(01540) | 30K(00770) |2 2 1 3 2 2.5 2 2 1
37K(01870) | 37K(00930) | 2 2 1 2 25 26 2 2 1
45K(02330) | 45K(01160) |15 |2 15 |2 1 2 2 24 2 2 1
55K(03160) | 55K(01800) | 1.5 |2 15 |2 0.7 2 2 0.7 2 2 1
Zﬁ:«mom Zﬁ:(ozmo) 1 1 ’ 1 ’ 1 1 ! 1

*1 Pr71="0, 2~6, 20, 23, 24, 40, 43, 44" (IBEE—%) |[ZBLIIEE

*2 Pr71="1. 13~ 16, 50. 53, 54" (E MLV E—%) KEBLIES

*3 Pr.71="70, 73. 74" (SF-PR) ICEE L5

 “ NOTEJ

L PrO, PrI2 UMBEN SEELTLHAIE. BEHEBETNE LA,

« SF-PR E—%:&IREF (Pr.71 = 70, 73. 74") |T SF-PR DE—ZBEICEHLE T Pr.81 E— 2B ERE LIH
B BENEOEBNBROAE BB EHBYET,

. SE-PREGERT B, SR BXU SF-HR EERT BHA & LA THABAMENT BEAHSEY T, BHO
RRICE > TREBEBENT bILs T2 METH > T L HNBRARNT BIREN S ET, BFF—
I (ETHT. ETHM) B2 b —ILBiLE (OL, EOLT) 75 £ DIRBEIIEDBIES BHAK, BHITKLT Pro bLsI—
2 EBELT TG,
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2 PME—%EM-A 2V —XHS

PME—% EM-A>1)—X (200V 75X 0.75 ~ 7.5kW) ITHSELET,

E—4H% EM-AMFI] 0.75kW 1.5kW 2.2kW 3.7kW 5.5kW 7.5kW
SLD 04 0.75 15 22 37 55
BRA Y IN— 2% LD 04 0.75 15 22 37 55
FR-A820-[IK ND 0.75 15 22 37 55 7.5
HD 15 22 37 55 7.5 11

21 PM Y LAY b IVEIEIDER

& PM Y LIRS FIVEIEING A —2#EA{E (Pr.998)
o PM /XS 4 —RUHBRET. EMA BT 310D/ X — 2 REANBRITITIET, _
o PM /RS X — R ATHIRREIC I, Pr.998 PM /85 X — R {IMARRE T 5 k& PM e E—~ (] M0

TITOHZED 2FEEDNHIUET,
Pr. &F5 IHAE | SREEEHE AR
ST A EEn NS A —
0 BUE— SR/ SA—SRE (M) | Pg T S rmar/ AT SAE
3003 IPM E—%2 MM-CF 3/ 5 A — RE&E
([El#x28) MM-CF BER D/ T X — 2 JEAEICER
3103 IPM E—4& MM-CF FB/$5 A — 2 %E €
(ARER)
3044 PM E—2 EM-A /{5 XA —2&E ([HE
998 PM 55 X — & ) EM-ABERRR D/ T A — 2 {IHAEICERE
2430 mﬁlé‘;'i 0 3144 PM E—% EMA /S5 X — & (BEEK)
8009 EM-A/MM-CF LUSLO> IPM E— 2 /NS IPM E—23BERAD/ {5 X — 2 FIHAE
A—RKE (BN F1—=T1%) ICERE (H5H LS Pr.71 BHE—2
8109 EM-A/MM-CF LIS IPM E— & /%5 DREEFTSA VA~ Fa—=>
A—FRE (AFBNFa1—=0%) T OREHIBETT )
9009 SPM E— 5B/ X — X HE (EEEHR ) SPM E— 25BN/ 5 A — 2 {IA{E
(Fa—Z29%) ICRE (H5H LS Pr.71 BHE—Z
9109 SPM E— 2 FINT A — 2 8BE (EREK) DREEATSA VA= Fa—2V
(Fa—=51%%) T DREHNBETTY )

« AVN—RBBICHLTI SV TOE-2%ERT 3558, Pr80E—2BEZRELTHS. PM /NS X —
AR EZITOTCLIREL,
- Pr.998 = “3003, 3044, 8009, 9009" ICF’RET B & EZARTPARMRENE— R EEHH TORT « 5RE

IS ET, BRETERT -

A ]

BAE

I B%alE. Pr.998 = 3103, 3144, 8109, 9109" [CERE L T LELY

« PM LYY LIRY MIVEIEBD/INZ A —2REHS. FEE—2HHAD/NNSA—2REICEET B L EE

Pr.998 = 0" [CERELE T,

+ Pr.998 = “8009. 8109, 9009, 9109" (. EM-A Ffzld MM-CF IAD IPM E—2 P SPM E— 2 Z 89 515
BICRELE T,
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«“® NOTE

« Pr.998 MFBEIF. /NS A—REERICERLTLLEE
—EBDINT A —ZREBHDEALINE T, FHILETNE /NS A—=2IE. TPM FEAL/ NS A —2—

& PM #JEA{E/ N

IPM #1HA5%

(B8) I
« INSA=RZYT

&
2RLTIEEY
c INSA=BTYT

+ Pr.998 PM /X3 *— 2 {IEAERE O
"ERE LIS

9109 (AREERT)

BT ENTEET,

f) Pr.144 = 6" DIFEIE "106” [T, Pr.144 =

EPIBRZET,

Eat—]

DXE

W, fID/INS A —AR %5

. PEMER RS A -2 DREBIS. PEHMEICREENE T,
OEERRT & AIRERRTZ T VR A %;/ \TA—RTIEHNELADT, EEH. BIRBERTZT VBRI B551E.
Pr.144 EFnRERETHE ZRE L LTV, RE@OVIRLENS T &<, BEH. BREERTEVHRZ

"106” DIHZEIF 6" I

SEH. Pr.998 M3 Eﬁ’&ﬁ%@“

BR &

INGA=BF =)V )T ERTT 2L FEE—LHHBDNSA-ZREICRYET,

&% “3003. 3044, 8009. 9009 (EF#EFRT) "< “3103. 3144, 8109,

REMBEEEY 5T ETREH. BREETR

« EM-A OBREHENDA 2/N\—2TldE. 3044, 3144" OREFTEE LA, Flew MM-CF OBREEHEND A >

IN—Z Tl
« PM /XS A—Z{IHAR

BT 5561. $2 %—’3‘%@/\”57‘—’3‘ ZERICRET 2HEDDH

“3003. 3103” DREIFTEE A

TE (Pr.998) 13, £ 1 E—ZADINTA-LRELZEBLET, E2E—RICPME—2%

,’J i_d'o

Z *—42—K=R (EM-A)

EE— FP Pr.998 PM /NS A — R YIEARE T PM £ L AXY kLHIEHOD

KUV O LSREEBHRE ) E I
A=V )T T EREBIIFEE -2 HEAREREIC Y FENET,

REZTO>E TRD
/\"5)‘-’?@5&;&1@#3\ PM £ LANRY MIVEIEADOREEICTIVBDY €9, FHT S PM E—2DHER

FEE—Z PM E—%2 (ElEHEHE) PM E—%2 (RIEREERE) RE BT
Pr.998 = 0 _ _
HE B (iA1e) Pr.998 = 3044(EM-A) Pr998 = 3144Em-A) | P'p08 = | P8
M | cA N
1 e 120Hz E— 2 RAEEEK 2 E—RBRAERE Tr/min | 0.01Hz
4 3ERE (BHE) 60Hz | 50Hz | £— 2 EismEiEnsk 2 T2 ERE R Tr/min | 0.01Hz
9 | mEy—= Tams | T—smmEn? 0.01A
10 [ERiGIEDE DT E4 3Hz E—2EREEY X3%2 | E—2ERERE X3%2 | 1t/min | 0.01Hz
13 TRENE R 0.5Hz E— 2 EMEEI X0.5% 2 | E— 2 EAEREK X05%2 | 1r/min | 0.01Hz
15 JOG Ak 5Hz E—2EMEERE X10%2 | E—2ERERE X10%2 | 1r/min | 0.01Hz
18 = PR 120Hz E—2BAEELK E—R2BAEME Tr/min | 0.01Hz
20 DR HE R R 60Hz | 50Hz | £— & EismiEatk 2 E— 2 EMERE Tr/min | 0.01Hz
22 A F—IUBBIEEEL N )L 150% 200% 0.1%
37 BEREEE G 0 0 1
55 | BRME—sE%E 60Hz | 50Hz | £— 2 Eisminsk 2 E— 2 ENARE 2 1r/min [ 0.01Hz
56 | BRE- AR Tams | T-semEn? 001A
71 BAT—4 0 1140 1
80 E—42BE 9999 E—2BE EM-A)" 0.0TkW
81 E—2 1T 9999 E— 21T EM-A)T 1
84 T— 2 EMERE 9999 E— 2 EMEETEK E— 2 EMERE Tt/min | 0.01Hz
116 | 88 3 KA ARERE 60Hz | 50Hz | E— & ER&EERE 2 T— R ERE R 2 1 r/min 0.01Hz
ooy | T 2 ERBORE S A YRR | 60Hz | SOHz | E—simiemEs 2 e amaE T omin | oothz
(192065) I5F 4 BIREGERE T A B 60Hz | 50Hz | E—4&EMREERL 2 T— AR ER 2 1 r/min 0.01Hz
144 | EESEERE 4 T— S (EM-A)+1002 | E—ZT5 (EM-A)"? 1
240 | Soft-PWM EfEEIR 1 0 1
263 | EERALERRBGARE SRR 60Hz | 50Hz | E—4&EigEEnLk 2 E— 2 EMERE Tr/min | 0.01Hz
266 | FEFEEETIEZ B 60Hz | 50Hz | E—&EiEEEREK 2 T2 AR 1r/min__| 0.0THz
374 | BEERE LAV 9999 E—ZRAEEH X115% "2 | E—28KEREK X115%2 | 1r/min | 0.01Hz
386 | AS/ NIV ARAREE R 60Hz | 50Hz | £— 2 EisEEnsk 2 E—RERERE? Tr/min | 0.01Hz
422 {ﬁEFﬁUﬁﬂ’f 1> 25sec’! 20sec”! 1sec’!
505 EESREEE 60Hz | 50Hz | £—2Eiemsk 2 0.01Hz
, 5 —L :
57 :%J—rim EARSEDER | TC 5 e umn 001A
665 | BAEERERRT 1~ 100% 80% 0.1%
820 | EEBIEP LA 60% 30% 1%
821 | EEHIEEDER 0.333s 0.333s 0.001s
MLZEIBP 7121 (BR
824 | SN 100% 150% 1%
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FEE—X PM E—%2 (EIEEEEE) PM E—%2 (RBIIBREEEE) ERE BT
Pr.998 = 0 _ _
HE B (HA1E) Pr.998 = 3044(EM-A) Pr.998 = 3144(EM-A) P’fgf‘“ ';"92?4;
M [ cA )
825 jgi’{é*ggﬁ”fﬁﬂﬁ T @RV | 5 6.7ms 0.1ms
870 EREBREBEEATUVR OHz T— 2 EMROEH X05% 2 | T— 2 EMERE X0.5% 2 | 1r/min 0.01Hz
885 | [El4E[EBEAHIE B KA HIRRE 6Hz E— 2 EREEGY X6%2 | E—2ERERE X6%2 | 1t/min | 0.01Hz
803 | AIXE-4EH%E (E—42%58) %Z\Q_g’i £—4252 (Pr.80) 0.01kW
===}
(C;]‘g) BE 1S AR GERE) 60Hz | 50Hz | T—4miamenty 2 B Tomin | 001Hz
21 | SRRV FEEEE 0, E— S BAEEH 2 E— S EAREHN 2 Tr/min | 0.01Hz

TNTVBEOEFICHEYFT,
E—2BH. E—2ERERIIUTDOESY T,

1.5kW Y £

*1"9999" LADREETN TV BRI, RE
*2 E-2EREES (AR, TE-2RAEES (B,

HH 0.75kW

o*® NOTE

& PM #J8A{E/\

E—2EREEE (BRE)

3000r/min (100Hz)

3000r/min (150Hz)

E—2EREEH (AR

4000r/min (133.33Hz)

4000r/min (200Hz)

T 218

4

6

E—2ERER
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MITSUBISHI ELECTRIC AUTOMAITON (CHINA) LTD. Shanghai FA Center

Mitsubishi Electric Automation Center, No.1386 Hongaiao Road.
Shanghai, China
TEL. 86-21-2322-3030 FAX. 86-21-2322-3000 (9611#)
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MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD. Beijing FA Center
5/F, ONE INDIGO, 20 Jiuxiangiao Road Chaoyang District, Beijing.

China
TEL. 86-10-6518-8830 FAX. 86-10-6518-2938
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MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD. Tianjin FA Center
Room 3203 City Tower, No.35, Youyi Road, Hexi District, Tianjin, China

TEL. 86-22-2813-1015 FAX. 86-22-2813-1017
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MITSUBISHI ELECTRIC VIETNAM COMPANY LIMITED Hanoi Branch Office
6th Floor, Detech Tower, 8 Ton That Thuyet Street, My Dinh 2 Ward,

Nam Tu Liem District, Hanoi, Vietnam
TEL. 84-24-3937-8075 FAX. 84-24-3937-8076
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MITSUBISHI ELECTRIC VIETNAM COMPANY LIMITED
Unit 01-04, 10th Floor, Vincom Center, 72 Le Thanh Ton Street,
District 1, Ho Chi Minh City, Vietnam
TEL. 84-28-3910-5945 FAX. 84-28-3910-5947

@1 KN FRFARH—
MITSUBISHI ELECTRIC INDIA PVT. LTD. Pune Branch
Emerald House, EL -3, J Block, M.I.D.C Bhosari, Pune - 411026,
Maharashtra, India
TEL. 91-20-2710-2000 FAX. 91-20-2710-2100

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD. Guangzhou FA Center @A > K+ JIVH# LV FAR > & —

Room 1609, North Tower, The Hub Center, No.1068, Xingang East

Road, Haizhu District, Guangzhou, China
TEL. 86-20-8923-6730 FAX. 86-20-8923-6715

OFEEFAL> 42—
MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD.
8F. Gangseo Hangansg Xi-tower A, 401, Yangcheon-ro , Gangseo-Gu,
Seoul 07528, Korea
TEL. 82-2-3660-9630 FAX. 82-2-3664-0475

BIFAE 52—
SETSUYO ENTERPRISE CO., LTD.

3F, No.105, Wugong 3rd Road, Wugu District, New Taipei City 24889, Taiwan

TEL. 886-2-2299-9917 FAX. 886-2-2299-9963

@EFFAL 5 —
MITSUBISHI ELECTRIC TAIWAN CO..LTD.

MITSUBISHI ELECTRIC INDIA PVT. LTD. Gurgaon Head Office

2nd Floor, Tower A & B, Cyber Greens, DLF Cyber City, DLF Phase -

I, Gurgaon - 122002 Haryana. India
TEL. 91-124-463-0300 FAX. 91-124-463-0399
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MITSUBISHI ELECTRIC INDIA PVT. LTD. Bangalore Branch
Prestige Emerald, 6th Floor, Municipal No. 2, Madras Bank Road,
Bangalore - 560001, Karnataka, India
TEL. 91-80-4020-1600 FAX. 91-80-4020-1699

12K FroF1FAES 4—
MITSUBISHI ELECTRIC INDIA PVT. LTD. Chennai Branch
Citilights Corporate Centre No.1, Vivekananda Road, Srinivasa
Nagar, Chetpet, Chennai - 600031, Tamil Nadu, India

TEL. 91-44-4554-8772 FAX. 91-44-4554-8773

No.8-1, Industrial 16th Road. Taichung Industrial Park, Taichung City @4 > K « 7 —X #/N\— KFAt> & —

40768 Taiwan
TEL. 886-4-2359-0688 FAX. 886-4-2359-0689

@F1FAtL> 42—

MITSUBISHI ELECTRIC INDIA PVT. LTD. Ahmedabad Branch
B/4, 3rd Floor, SAFAL Profitaire, Corporate Road, Prahaladnagar,
Satellite, Ahmedabad - 380015, Gujarat, India

TEL. 91-79-6512-0063
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MITSUBISHI ELECTRIC AUTOMATION, INC. Monterrey Office
Plaza Mirage, Av. Gonzalitos 460 Sur, Local 28, Col. San Jeronimo,
Monterrey, Nuevo Leon, C.P. 64640, Mexico

TEL. 52-55-3067-7521

@XFXL AV T4 FAEH—

MITSUBISHI ELECTRIC AUTOMATION, INC. Mexico Branch
Mariano Escobedo #69, Col.Zona Industrial, Tlalnepantla Edo. Mexico, C.P.54030
TEL. 52-55-3067-7511

O@J IV IFAE 4 —

MITSUBISHI ELECTRIC DO BRASIL COMERCIO E SERVICOS LTDA.
Avenida Adelino Cardana, 293, 21 andar, Bethaville, Barueri SP, Brazil
TEL. 55-11-4689-3000 FAX. 55-11-4689-3016

@ISV KRNI FUFAE G —

MELCO CNC DO BRASIL COMERCIO E SERVICOS S.A.
Avenida Gisele Constantino,1578, Parque Bela Vista - Votorantim-SP, Brazil
TEL. 55-15-3023-9000 FAX. 55-15-3363-9911
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MITSUBISHI ELECTRIC EUROPE B.V. Polish Branch
ul. Krakowska 50, 32-083 Balice. Poland
TEL. 48-12-347-65-81

OKN1JYFAE>H—

MITSUBISHI ELECTRIC EUROPE B.V. German Branch
Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany
TEL. 49-2102-486-0 FAX. 49-2102-486-1120

O@KEFAL 42—

MITSUBISHI ELECTRIC EUROPE B.V. UK Branch
Travellers Lane, Hatfield, Hertfordshire, AL10 8XB, UK.
TEL. 44-1707-28-8780 FAX. 44-1707-27-8695

@F rAFAE 22—

MITSUBISHI ELECTRIC EUROPE B.V. Czech Branch
Pekarska 621/7, 155 00 Praha 5, Czech Republic
TEL. 420-255 719 200

@1 ZUFFAEY 42—

MITSUBISHI ELECTRIC FACTORY AUTOMATION (THAILAND) CO., LTD. . e .

101, True Digital Park Office, 5th Floor, Sukhumvit Road, Bangchak, Phia @1 > K « A4 2 /N h—JVFAE 51—

Khanonsg, Bangkok 10120, Thailand MITUBISHI ELECTRIC INDIA PVT. LTD. Coimbatore Branch

TEL. 66-2092-8600 FAX. 66-2043-1231-33 2nd Floor, Door No.1604, Trichy Road, Near ICICI Bank, Coimbatore -

641018, Tamil Nadu, India
@77 FAE 22— TEL. 91-81-2944-5670
MITSUBISHI ELECTRIC ASIA PTE. LTD. w .
307, Alexandra Road, Mitsubishi Electric Building, Singapore 159943 @ILKFAL > &2 —
TEL. 65-6470-2480 FAX. 65-6476-7439 MITSUBISHI ELECTRIC AUTOMATION, INC.
500 Corporate Woods Parkway, Vernon Hills, IL 60061, U.S.A.
@1 NERITFAL 42—

TEL. 1-847-478-2334 FAX. 1-847-478-2253

PT. MITSUBISHI ELECTRIC INDONESIA Cikarang Office N .

JI. Kenari Raya Blok G2-07A Delta Silicon 5, Lippo Cikarang - Bekasi @XXLOFAE> 54—

17550, Indonesia MITSUBISHI ELECTRIC AUTOMATION, INC. Queretaro Office

TEL. 62-21-2961-7797 FAX. 62-21-2961-7794 Parque Tecnologico Innovacion Queretaro Lateral Carretera Estatal
431, Km 2 200, Lote 91 Modulos 1y 2 Hacienda la Machorra, CP
76246, El Marques, Queretaro, Mexico
TEL. 52-442-153-6014

MITSUBISHI ELECTRIC EUROPE B.V. Italian Branch

Centro Direzionale Colleoni - Palazzo Sirio, Viale Colleoni 7, 20864 Agrate
Brianza (MB), Italy

TEL. 39-039-60531 FAX. 39-039-6053-312

@O 7FAtE> & —

MITSUBISHI ELECTRIC (Russia) LLC St. Petersburg Branch
Piskarevsky pr. 2, bld 2, lit "Sch", BC "Benua", office 720; 195027, St.
Petersburg, Russia

TEL. 7-812-633-3497 FAX. 7-812-633-3499

@ KJVIFAE> &2 —

MITSUBISHI ELECTRIC TURKEY A.S. Umraniye Branch
Serifali Mahallesi Nutuk Sokak No:5, TR-34775 Umraniye / Istanbul, Turkey
TEL. 90-216-526-3990 FAX. 90-216-526-3995
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INSTRUCTION MANUAL (STARTUP) (ENGLISH)

—CONTENTS—

A~ ODN =

This Instruction Manual provides handling information and
precautions for use of this product.
Please forward this Instruction Manual to the end user.

INVERTER INSTALLATION AND PRECAUTIONS ........cccoiirrrrnre e
FAILSAFE SYSTEM WHICH USES THE INVERTER .......coirviieerne e
PRECAUTIONS FOR USE OF THE INVERTER ......oooiiiiiierr s

Safety instructions

Do not attempt to install, operate, maintain or inspect this
product until you have read through this Instruction Manual
and supplementary documents carefully and can use the
equipment correctly. Do not use this product until you have a
full knowledge of this product mechanism, safety information
and instructions.

Installation, operation, maintenance and inspection must be

performed by qualified personnel. Here, qualified personnel

means personnel who meets all the following conditions.

* A person who 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 (e.g. light curtain) connected to the safety
control system. A person who has read and familiarized
themselves with the manuals.

In this Instruction Manual, the safety instruction levels are
classified into "WARNING" and "CAUTION"

Incorrect handling may cause hazardous
A WARNING conditions, resulting in death or severe
injury.
Incorrect handling may cause hazardous
ACAUTION conditions, resulting in medium or slight
injury, or may cause only material
damage.

Note that even the | ACAUTDN | level may lead to a

serious consequence depending on conditions. Be sure to
follow the instructions of both levels as they are critical to
personnel safety.

© O N W

A WARNING

® Never touch the motor terminals, etc. right after powering OFF as the DC
voltage is applied to the motor for 1 second at powering OFF if the main
circuit capacitor capacity is measured. Doing so may cause an electric
shock.

® Before wiring or inspection for a PM motor, confirm that the PM motor is
stopped as a PM motor is a synchronous motor with high-performance
magnets embedded inside and high-voltage is generated at the motor
terminals while the motor is running even after the power of this product is
turned OFF. In an application, such as fan and blower, that the motor may
be driven by the load, connect a low-voltage manual contactor at this
product output side and keep it open during wiring and inspection of this
product. Otherwise you may get an electric shock.

@ Fire prevention

/\ CAUTION

® This product must be installed on a nonflammable wall without holes in it
so that its components cannot be touched from behind. Installing it on or
near flammable material may cause a fire.

@ |f this product becomes faulty, the product power must be switched OFF.
A continuous flow of large current may cause a fire.

® When using a brake resistor, a sequence that will turn OFF power when a
fault signal is output must be configured. Otherwise the brake resistor
may overheat due to damage of the brake transistor and such, and
possibly cause a fire.

® Do not connect a resistor directly to the DC terminals P/+ and N/-. Doing
so could cause a fire.

® Be sure to perform daily and periodic inspections as specified in the
Instruction Manual (Detailed). There is a possibility of explosion, damage,
or fire if this product is used without inspection.

@ Injury prevention

/\ CAUTION

@ Electric shock prevention

® Do not remove the front cover or the wiring cover while the power of this
product is ON. Do not operate this product with any cover or wiring cover
removed, as accidental contact with exposed high-voltage terminals and
internal components may occur, resulting in an electrical shock.

® Even if power is OFF, do not remove the front cover except for wiring or
periodic inspection as you may accidentally touch the charged circuits of
this product and get an electric shock.

® Before wiring or inspection, check that the 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 tester or the like. The capacitor is charged with high
voltage for some time after power OFF, and it is dangerous.

® This product must be earthed (grounded). Earthing (grounding) must
conform to the requirements of national and local safety regulations and
electrical code (NEC section 250, IEC 61140 class 1 and other applicable
standards). A neutral-point earthed (grounded) power supply must be
used for 400 V class product to be compliant with EN standard.

® Any person who is involved in wiring or inspection of this product shall be
fully competent to do the work.

® This product must be installed before wiring. Otherwise you may get an
electric shock or be injured.

® Do not touch the setting dial or keys with wet hands. Doing so may cause
an electric shock.

® Do not subject the cables to scratches, excessive stress, heavy loads or
pinching. Doing so may cause an electric shock.

® Do not change the cooling fan while power is ON as it is dangerous to
change the cooling fan while power is ON.

® Do not touch the printed circuit board or handle the cables with wet hands.
Doing so may cause an electric shock.

® The voltage applied to each terminal must be as specified in the
Instruction Manual (Detailed). Otherwise an explosion or damage may
occur.

® The cables must be connected to the correct terminals. Otherwise an
explosion or damage may occur.

® The polarity (+ and -) must be correct. Otherwise an explosion or damage
may occur.

® While power is ON or for some time after power-OFF, do not touch this
product as it will be extremely hot. Doing so may cause burns.

@ Additional instructions

The following instructions must be also followed. If this product
is handled incorrectly, it may cause unexpected fault, an injury,
or an electric shock.

/\ CAUTION

Transportation and installation

® To prevent injury, wear cut-resistant gloves when opening packaging with
sharp tools.

® Use proper lifting techniques or a trolley when carrying products. Failure
to do so may lead to injuries.

® Do not stand or place heavy objects on this product.

® Do not stack the boxes containing this product higher than the number
recommended.

® When carrying this product, do not hold it by the front cover. It may fall or
break.

® During installation, caution must be taken not to drop this product as doing
SO may cause injuries.

® This product must be installed on a surface that withstands the weight of
the product.

@ Do not install this product on a hot surface.

® Ensure the mounting orientation of this product is correct.

® Ensure this product is mounted securely in its enclosure.

® Do not install or operate this product if it is damaged or has parts missing.

® Prevent conductive items such as screws and metal fragments, or
flammable substances such as oil from entering this product.

® As this product is a precision instrument, do not drop or subject it to
impact.




/\ CAUTION

/\ CAUTION

Transportation and installation

® The surrounding air temperature must be between -10 and +50°C (non-
freezing) for this product at HD (heavy duty), ND (normal duty) (initial
setting), or LD (light duty) rating, and between -10 and +40°C (non-
freezing) for this product at SLD (super light duty) rating. Otherwise the
product may be damaged.

® The ambient humidity must be 95% RH or less (non-condensing) for this
product. Otherwise the product may be damaged. (Refer to page 3 for
details.)

® The temporary storage temperature (applicable to a short limited time
such as a transportation time) must be between -20 and +65°C.
Otherwise this product may be damaged.

® This product must be used indoors (without corrosive gas, flammable gas,
oil mist, dust and dirt). Otherwise the product may be damaged.

® Do not use this product at an altitude above 2500 m. Vibration should not
exceed 5.9 m/sz*l at 10 to 55 Hz in X, Y, and Z directions. Otherwise the
product may be damaged. (For installation at an altitude above 1000 m,
consider a 3% reduction in the rated current per 500 m increase in altitude.)

@ If halogens (including fluorine, chlorine, bromine, and iodine) contained in
fumigants for wood packages enter this product, the product may be
damaged. Prevent the entry of fumigant residuals or use an alternative
method such as heat disinfection. Note that sterilization or disinfection of
wood packages should be performed before packing the product.

Wiring

® Do not install a power factor correction capacitor, surge absorber, or radio
noise filter on the output side of this product. These devices may overheat
or burn out.

® The output of this product (output terminals U, V, and W) must be correctly
connected to a motor. Otherwise the motor will rotate inversely.

® Even with the power OFF, high voltage is still applied to the terminals U, V
and W while the PM motor is running. Ensure the PM motor has stopped
before carrying out any wiring.

® Never connect a PM motor to a commercial power supply.
Connecting a commercial power supply to the input terminals (U, V, W) of
a PM motor will burn it out. The PM motor must be connected with the
output terminals (U, V, W) of this product.

«1 2.9 m/s? or less for the FR-A840-04320(160K) or higher.

/\ CAUTION

Test operation
® Before starting operation, confirm or adjust the parameter settings. Failure
to do so may cause some machines to make unexpected motions.

A WARNING

Usage

® Stay away from the equipment after using the retry function in this product
as the equipment will restart suddenly after the output shutoff of this
product.

® Depending on the function settings of this product, the product does not
stop its output even when the STOP/RESET key on the operation panel is
pressed. To prepare for it, provide a separate circuit and switch (to turn
OFF the power of this product, or apply a mechanical brake, etc.) for an
emergency stop.

® Be sure to turn OFF the start (STF/STR) signal before clearing the fault as
this product will restart the motor suddenly after a fault is cleared.

® Do not use a PM motor for an application where the PM motor is driven by
its load and runs at a speed higher than the maximum motor speed.

® Use only a three-phase induction motor or PM motor as a load on this
product. Connection of any other electrical equipment to the output of this
product may damage the equipment.

® Performing pre-excitation (LX signal and X13 signal) under torque control
may start the motor running at a low speed even when the start command
(STF or STR) is not input. This product with the start command ON may
also rotate the motor at a low speed when the speed limit value is set to
zero. Confirm that the motor running will not cause any safety problems
before performing pre-excitation.

©® Do not modify this product.

® Do not remove any part which is not instructed to be removed in the
Instruction Manual (Detailed). Doing so may lead to a failure or damage of
this product.

/\ CAUTION

Usage

® The electronic thermal O/L relay function may not be enough for
protection of the motor from overheating. It is recommended to install an
external thermal relay or a PTC thermistor for overheat protection.

® Do not repeatedly start or stop this product with a magnetic contactor on
its input side. Doing so may shorten the life of this product.

® Use a noise filter or other means to minimize electromagnetic interference
with other electronic equipment used nearby this product.

® Appropriate precautions must be taken to suppress harmonics. Otherwise
power harmonics generated from this product may heat/damage a power
factor correction capacitor or a generator.

® To drive a 400 V class motor with this product, use an insulation-
enhanced motor, or take measures to suppress surge voltage. Otherwise
surge voltage, which is attributed to the length and thickness of wire, may
occur at the motor terminals, causing the motor insulation to deteriorate.

® As all parameters return to their initial values after the Parameter clear or
All parameter clear is performed, the parameters must be set again as
required before the operation is started.

® This product can be easily set for high-speed operation. Therefore,
consider all things related to the operation such as the performance of a
motor and equipment in a system before the setting change.

® This product's brake function cannot be used as a mechanical brake. Use

Usage

® Perform an inspection and test operation of this product if it has been
stored for a long period of time.

® To avoid damage to this product due to static electricity, static electricity in
your body must be discharged before you touch this product.

° OnIKAone PM motor can be connected to a single unit of this product.

® A PM motor must be used under PM sensorless vector control. Do not
useta synchronous motor, induction motor, or synchronous induction
motor.

® Do not connect a PM motor to this product with it set to the induction
motor control setting (initial setting). Do not connect an induction motor to
this product with it set to the PM sensorless vector control setting. Doing
so will cause failure.

® As a process of starting a PM motor, turn ON the power of this product
first, and then close the contactor on the output side of this product.

@ |n order to protect security (confidentiality, integrity, and availability) of the
inverter and the system against unauthorized access, DoS,, attack,
computer virus, or any other form of cyberattack by external systems via
network, take security measures that include firewall or virtual private
network (VPN) settings and installation of antivirus software on
computers. We shall not be liable for any problems resulting from failures
of the inverter or the system that might occur due to DoS attack,
unauthorized access, computer virus, or any other form of cyberattack.

Emergency stop

® A safety backup such as an emergency brake must be provided for
devices or equipment in a system to prevent hazardous conditions in case
of failure of this product or an external device controlling this product.

@ |f the breaker installed on the input side of this product trips, check for
wiring faults (such as short circuits) and damage to internal parts of this
product, etc. Identify and remove the cause of the trip before resetting the
tripped breaker and applying the power to this product again.

® When any protective function is activated, take an appropriate corrective
action before resetting this product to resume the operation.

Maintenance, inspection and parts replacement

® Do not carry out a megger (insulation resistance) test on the control circuit
of this product. Doing so will cause failure.

Disposal

® This product must be treated as industrial waste.

*2  DoS: A denial-of-service (DoS) attack disrupts services by overloading
systems or exploiting vulnerabilities, resulting in a denial-of-service
(DoS) state.

General instruction

® For clarity, illustrations in this Instruction Manual may be drawn with
covers or safety guards removed. Ensure all covers and safety guards are
properly installed prior to starting operation. For details on the PM motor,
refer to the Instruction Manual of the PM motor.

a separate device instead.

Application of caution labels

Caution labels are used to ensure safety during use of Mitsubishi Electric
inverters.

Make copies of the following labels and apply them to the inverter if the "retry
function"” and/or "automatic restart after instantaneous power failure" have
been enabled.

® For the retry function

CAUTION

Retry Function Has>
Been Selected

Stay away from the motor and machine.
They will start suddenly (after given
time has elapsed) when alarm occurs.

® For automatic restart after instantaneous power failure

CAUTION

Automatic Restart after )

Instantaneous Power
Failure Has Been Selected

A Stay away from the motor and machine.
They will start suddenly (after reset
time has elapsed) when
instantaneous power failure occurs.

Application of motor control labels
Make copies of the following labels and apply them to the inverter to avoid
connecting motors not intended for a particular motor control setting.

Induction motor setting

AThe inverter is set for the induction
motor control.
IM LED is ON during induction motor
control.
Do not drive a PM motor.

mimiml
()

PM motor control setting

The inverter is set for the PM motor
control.

PM LED is ON during PM motor control.
Do not drive an induction motor.

mimlml
()
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INVERTER INSTALLATION AND PRECAUTIONS

@ Inverter model

FR-A8R200 -

1]

Symbol | Voltage class Symbol Description Symbol |Typex1 s Circuit board coating
mbol . Plated conducto
2 200 V class |[00023 to 06830| Inverter SLD rated current (A) 1 FM 4 (conforming to IEC60721-3-3 3C2/3S2) uetor
4 400 V class 0.4 to 280K | Inverter ND rated capacity (kW) 2 CA None Without Without
-60 With Without
-06+2 With With
*1  Specification differs by the type. Major differences are shown in the table below.
Initial setting
Type Monitor output Sl Control logic GELL Pr.19 Base frequency voltage
EMC filter 9 frequency ' q y 9
FM Terminal FM: pulse train output . . 9999
(terminal FM equipped model) | Terminal AM: analog voltage output (0 to +10 VDC) OFF Sink logic 60 Hz (same as the power supply voltage)
CA Terminal CA: analog current output (0 to 20 mADC) ON Source logic 50 Hz 8888
(terminal CA equipped model) | Terminal AM: analog voltage output (0 to +10 VDC) 9 (95% of the power supply voltage)

*2  Applicable for the FR-A820-00340(5.5K) or higher, and the FR-A840-00170(5.5K) or higher.
Capacity plate Rating plate
Inverter model—» FR-A820-00046-1 EX: INVERTER (5D
) Inverter model > MODEL :FR-A820-00046-1

Serial number— SERIAL : XXXXXXXXX Input rating —> INPUT <XXXXX

Output rating ——> OUTPUT : XXXXX

SERIAL — > SERTAL: XXXXXXXXX
Country of origin —> MADE IN XXXXX
REESTCEEILLALLLE
NOTE :

« In this Instruction Manual

@ Inverter placement

, the inverter model name consists of the applicable motor capacity and the rated current. (Example) FR-A820-00046(0.4K)

Installation on the enclosure

Leave enough clearances and take

*]

*2

Install the inverter on a strong surface securely with screws.

cooling measures.

Clearances (front)

Avoid places where the inverter is subjected to direct sunlight, high temperature and high humidity.
+ Install the inverter on a nonflammable wall surface.
When encasing multiple inverters, install them in parallel as a cooling measure.
* When designing or building an enclosure for the inverter, carefully consider influencing factors such as heat generation
of the contained devices and the operating environment.

Clearances (side)

ﬁR-A820-03160(55K) or lower,

FR-A820-03800(75K) or higher, \

FR-A840-01800(55K) or lower  FR-A840-02160(75K) or higher

10 cm U 20 cm

or more or more
5cm 10 cm 10 cm
ormore  ormore f or more

e
10 cm ﬂ 20 cm
\ or more or more )

| |
!5 cm !
| or more |
113 inverter] |
| |
| |
L |

N J

For the FR-A820-00250(3.7K) or lower and FR-A840-00126(3.7K) or lower, allow 1 cm or more clearance.
When using the FR-A820-01250(22K) or lower and FR-A840-00620(22K) or lower at the surrounding air temperature of

40°C or less (30°C or less for the SLD rated inverter), side-by-side installation (0 cm clearance) is available.

*3

Refer to the Instruction Manual (Detailed) for fan replacement.

@ Installation environment

Before installation, confirm that the following environment conditions are met.

For replacing the cooling fan of the FR-A840-04320(160K) or higher, 30 cm of space is necessary in front of the inverter.

Item

Description

Surrounding air

LD, ND (initial setting), HD

-10 to +50°C (non-freezing)

temperature«4+s | LD

-10 to +40°C (non-freezing)

Ambient humidity

condensing),

With circuit board coating (conforming to IEC60721-3-3 3C2/3S2): 95% RH or less (non-

Without circuit board coating: 90% RH or less (non-condensing)

Storage temperature

-20 to +65°C+1

Enclosure
Measurement
position
Inverter| X
5cm e 4—»‘ 5cm
Measurement I 5cm
position x-Y_

Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude Maximum 2500 m+2
Vibration 5.9 m/s?:3 or less at 10 to 55 Hz (directions of X, Y, Z axes)
*]1  Temperature applicable for a short time, e.g. in transit.
*2  For the installation at an altitude above 1000 m up to 2500 m, consider a 3% reduction in the rated current per 500 m increase in altitude.
x3 2.9 m/s? or less for the FR-A840-04320(160K) or higher.
*4  Surrounding air temperature is a temperature measured at a measurement position in an enclosure.
Ambient temperature is a temperature outside an enclosure.
x5 For the amount of heat generated by the inverter unit, refer to the Instruction Manual (Detailed).

INVERTER INSTALLATION AND PRECAUTIONS




Terminal connection diagrams

2 WIRING

2.1  Terminal connection diagrams
¢ FM type

FR-A820-00770(15K) to 01250(22K),
/~ FR-AB40-00470(18.5K) to 01800(55K) —
DC reactor Brake resistor+8
(FR-HEL

DC reactor Brake resistor
[ R-ABR)*7+8§

Sink logic
(©Main circuit terminal

E arﬁ :Jumper;
(Ground) L

O Control circuit terminal

limit circuit

Three-phase —iX_—ricy__—t e ¥ Motor
AC power : Y13 | T ——— K W,
supply O | ON | .
| 1 EMC filter —
~ : o o | ONIOFF — Earth (Ground)
! OFF | connecter

Earth
(Ground) =

Control inputsignals | Control circuit =TT T Ry Sutpute 10

(No voltage input allowed)*3
Forward rotation start

Relay output 1
(Fault output)

Reverse rotation start
Start self-holding selection
High speed

Multi-speed | Middle speed Relay output 2

selection

Low speed

Open collector output*11

(ORunning

Second function selection (O Up to frequency
O Instantaneous
power failure

() Overload

Output stop

Reset

Terminal 4 input selection
(Current input selection)
Selection of automatic restart
after instantaneous

power failure

Contact input common

() Frequency detection

Open collector output common
Sink/source common

24VDC power supply ()
(Common for external power supply transistor)

1 Jog operation

24V external power
supply input
Common terminal

+5 Voltage/current (connector

input switch. - - -
O10E(+10V)

ON
O10(+5V) OFF

DCQO to 5V] Initial value 3
Q2 (DCO to10v selectable)ﬂ i [use

Indicator
(Frequency meter, etc.)
(Moving-coil type

1mA full-scale

USB A
connector
Frequency setting

potentiometer
12W1kQx*6 5 DCO to 20mA =
mini
,,,,, (Analog common) —— (*) Analog signal output

0 to +10VDC]
4 DCO to +10V] Initial value ; ( )
(DCO to 45V selectable )ws | ...\ | T _____

DC4 to 20mA] Initial value
(Bgo to5V

(Connector 3|

Auxiliary (+) >———
input (=) > A

RS-485 terminals

O
=

Terminal 4 input (+
c .

transmission

} Data
reception

Terminating
resistor

Safety stop input (Channel 1) __

Safety stop input (Channel 2) __ === Output shutoff
circuit
Safety stop input common- - - - -

*1  For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor (FR-HEL), which
is available as an option. (To select a DC reactor, refer to the Instruction Manual (Detailed), and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor. (The jumper is not installed for
the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or higher.)

2 When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.

*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to the Instruction Manual (Detailed).)

*4  Terminal JOG is also used as the pulse train input terminal. Use Pr.291 to choose JOG or pulse.

*5  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input switch OFF. To
input a current, set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input terminal. (Pr.561) (Refer to the Instruction Manual (Detailed).)

*#6  Itis recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.

*7  If connecting a brake resistor, remove the jumper between PR and PX (FR-A820-00046(0.4K) to 00490(7.5K), FR-A840-00023(0.4K) to 00250(7.5K)).

*8  Connect a brake resistor across terminals P/+ (P3) and PR. (Terminal PR is equipped in FR-A820-00046(0.4K) to 01250(22K), FR-A840-00023(0.4K) to 01800(55K).)
Install a thermal relay to prevent overheating and damage of discharging resistors. (Refer to the Instruction Manual (Detailed).)

*9 Do not connect the DC power supply (under DC feeding mode) to terminal P3.

*10 The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to the Instruction Manual (Detailed).)

*#11 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to the Instruction Manual (Detailed).)

*12  Terminal F/C (FM) can be used to output pulse trains as open collector output by setting Pr.291.

%13 Not required when calibrating the scale with the operation panel.

NOTE :

mssssssssssnnnn?

To prevent a malfunction due to noise, keep the signal cables 10 cm or more away from the power cables. Also, separate the main circuit cables at the input side from
the main circuit cables at the output side.

After wiring, wire offcuts must not be left in the inverter. Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting
holes in an enclosure etc., take caution not to allow chips and other foreign matter to enter the inverter.

Set the voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.

R
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Terminal connection diagrams

& CA type

*1

DC reactor
(FR-HEL)*1.

Source logic
©Main circuit terminal
OControl circuit terminal

A
Jumpert /,+* Jumper

Inrush current

Brake res

(FR-ABR)#7+8

N/-

FR-A820-00770(15K) to 01250(22K),

f FR-A840-00470(18.5K) to 01800(55K) \
DC reactor

)1

Brake resistor+8
(FR-HEL!

istor

E arﬁ :Jumper;
(Ground) L

limit circuit

limit circuit

AC power
supply

o o ON/OFF

Main circuit

Earth
(Ground) =

{ EMC filter

| connecter

\> ~J
U
Motor
* %‘9——0

= Earth (Ground)

Control input signals
(No voltage input allowed)*3
Forward rotation start

Reverse rotation start
Start self-holding selection
High speed

Multi-speed | Middle speed

selection
Low speed

Jog operation

Second function selection

Output stop

Reset

Terminal 4 input selection
(Current input selection)
Selection of automatic restart
after instantaneous power failure
Common for external power
supply transistor

Contact input common
24VDC power supply
”””” 24Vexternal power —Supq
supply input

Vol
. Commanteminal T———(r5R %5 i
Frequency setting signals (Analo ON|
quency setting signals (Analog) (O10E(+10V) OFF
O10(+5V) 24

Frequency setting
potentiometer
1 12W1kQ*6

5 DCO to 5V ] Initial value
2 (DCOto 10V
(R3S Somasetecttiels

2 (Analog common)

Auxi o DCO to 210V] Initial value
m‘;’;’:‘ary (A (DCO o £5V selectable )»5

alue:

DC4 to 20mA] Initial vz
to 5V

Terminal 4 input

Relay output+10

Relay output 1
(Fault output)

(O Up to frequency

O Instantaneous
power failure
() Overload

() Frequency detection

Open collector output common
Sink/source common

PU

= e M

USB A (CAY 7 % Analog current output
connector 4—‘—‘—‘—>lT‘":y‘ ) (0to 20mADC)
[ Z/V""r\

U_SBB Al T ) Analog signal output
o o (DCO to £10V)
connector oLl (-

Data

+) 04
(Current input) f-))»ﬁ‘—% (DCO

Safety stop input (Channel 1) __ |
Output shutoff

Safety stop input (Channel 2) circuit

Safety stop input common.

RS-485 terminals |

transmission

Data
reception

GND

5V

For the FR-A820-03800(75K) or higher, the FR-A840-02160(75K) or higher, and when a 75 kW or higher motor is used, always connect a DC reactor (FR-HEL), which

is available as an option. (To select a DC reactor, refer to the Instruction Manual (Detailed), and select one according to the applicable motor capacity.)
When connecting a DC reactor, if a jumper is installed across terminals P1 and P/+, remove the jumper before installing the DC reactor. (The jumper is not installed for
the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or higher.)

*2
3
4
*5

When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.

The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to the Instruction Manual (Detailed).)

Terminal JOG is also used as the pulse train input terminal. Use Pr.291 to choose JOG or pulse.

Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage, set the voltage/current input switch OFF. To

input a current, set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input terminal. (Pr.561) (Refer to the Instruction Manual (Detailed).)

6
*7
*8

It is recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.
If connecting a brake resistor, remove the jumper between PR and PX (FR-A820-00046(0.4K) to 00490(7.5K), FR-A840-00023(0.4K) to 00250(7.5K)).
Connect a brake resistor across terminals P/+ (P3) and PR. (Terminal PR is equipped in FR-A820-00046(0.4K) to 02330(45K), FR-A840-00023(0.4K) to 01800(55K).)

Install a thermal relay to prevent overheating and damage of discharging resistors. (Refer to the Instruction Manual (Detailed).)

*9
*10
*11

NOTE :

amssssmssssnnnn?®

Do not connect the DC power supply (under DC feeding mode) to terminal P3.
The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to the Instruction Manual (Detailed).)
The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to the Instruction Manual (Detailed).)

To prevent a malfunction due to noise, keep the signal cables 10 cm or more away from the power cables. Also, separate the main circuit cables at the input side from

the main circuit cables at the output side.

After wiring, wire offcuts must not be left in the inverter. Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting
holes in an enclosure etc., take caution not to allow chips and other foreign matter to enter the inverter.
Set the voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.
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Main circuit terminals

2.2 Main circuit terminals

€ Cable gauge of main circuit terminals and earth (ground) terminals

Use an appropriate cable gauge to suppress the voltage drop to 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 indicates a selection example for the wiring length of 20 m.

* 200V class (220 V input power supply, 150% overload current rating for 1 minute)

Crimp terminal Cable gauge
Applicable inverter Terminal Tightening AL HIV cables, etc. (mm?) -1 AWG/MCM -2 PVC cables, etc. (mm?) .3
model screw |, que Nem | RILT, RILT, ple. | Earthing | RILT, RILT, Earthing
Size « S/L2, |U,V,W | S/L2, |U,V,W p1 (grounding) | S/L2, |U,V,W | S/L2, | U, V, W | (grounding)
T/IL3 T/L3 cable T/IL3 T/L3 cable
FR-A820-00046(0.4K) to
AN 04K)t0 |y 15 24 |24 2 2 2 2 14 14 25 25 25
FR-A820-00250(3.7K) M4 15 554 |554 35 35 35 |35 12 12 4 4 4
FR-A820-00340(5.5K) M5(M4) 25 555 |555 55 55 55 |55 10 10 6 6 6
FR-A820-00490(7.5K) M5(M4) 25 14-5 8.5 14 8 14 55 6 8 16 10 16
FR-A820-00630(11K) M5 25 145 145 14 14 14 8 6 6 16 16 16
FR-A820-00770(15K) M6 44 226 226 22 22 22 14 4 4 25 25 16
FR-A820-00930(18.5K) | M8(M6) 738 38-8 228 38 22 38 14 2 4 35 25 25
FR-A820-01250(22K) M8(M6) | 7.8 38-8 38-8 38 38 38 22 2 2 35 35 25
FR-A820-01540(30K) M8(M6) 7.8 60-8 60-8 60 60 60 22 1/0 1/0 50 50 25
FR-A820-01870(37K) M10(M8) | 265 80-10 |60-10 |80 60 80 22 3/0 1/0 70 70 35
FR-A820-02330(45K) M10(M8) 26.5 100-10 [100-10 100 100 100 38 4/0 4/0 95 95 50
FR-A820-03160(55K) M12(M8) 46 100-12 [100-12 100 100 100 38 4/0 4/0 95 95 50
FR-A820-03800(75K) M12(M8) |46 150-12 |150-12 | 125 125 125 |38 250 250 120 120 —
FR-A820-04750(90K) M12(M8) 46 150-12 | 150-12 150 150 150 38 300 300 150 150 —
* 400V class (440 V input power supply, 150% overload current rating for 1 minute)
Crimp terminal Cable gauge
Applicable inverter TZLT;C:' Tightening rimp fermina HIV cables, etc. (mm?) AWG/MCM -2 PVC cables, etc. (mm?) +3
et ¢ torque Nem | RIL1, RILT, ple. | Earthing | RILT, RILT, Earthing
Size « S/L2, |U,V,W | S/L2, (U,V,W p1 (grounding) | S/L2, |U,V,W | S/L2, | U, V, W | (grounding)
T/IL3 T/L3 cable T/IL3 T/L3 cable
FR-A840-00023(0.4K) to
00126(3.7K) (0.4K) M4 15 2-4 2-4 2 2 2 2 14 14 25 25 25
FR-A840-00170(5.5K) M4 15 2-4 2-4 2 2 35 |35 12 14 25 25 4
FR-A840-00250(7.5K) M4 15 554 |554 35 35 35 |35 12 12 4 4 4
FR-A840-00310(11K) M5 25 5.5-5 5.5-5 55 55 55 55 10 10 6 6 10
FR-A840-00380(15K) M5 25 85 555 8 55 8 55 8 10 10 6 10
FR-A840-00470(18.5K) | M6 44 14-6 8-6 14 8 14 8 6 8 16 10 16
FR-A840-00620(22K) M6 4.4 14-6 14-6 14 14 22 14 6 6 16 16 16
FR-A840-00770(30K) M6 44 226 226 22 22 22 14 4 4 25 25 16
FR-A840-00930(37K) M8 7.8 22-8 22-8 22 22 22 14 4 4 25 25 16
FR-A840-01160(45K) M8 78 38-8 388 38 38 38 22 1 2 50 50 25
FR-A840-01800(55K) M8 738 60-8 60-8 60 60 60 22 1/0 1/0 50 50 25
FR-A840-02160(75K) M10 26.5 60-10 60-10 60 60 60 22 1/0 1/0 50 50 25
FR-A840-02600(90K) M10 265 60-10 |60-10 |60 60 80 22 3/0 3/0 50 50 25
FR-A840-03250(110K) M10(M12) |26.5 80-10 80-10 80 80 80 22 3/0 3/0 70 70 35
FR-A840-03610(132K)  |M10(M12) |265 100-10 |100-10 | 100 100 100 |38 4/0 4/0 95 95 50
FR-A840-04320(160K)  |M12(M10) |46 150-12 |150-12 | 125 125 150 |38 250 250 120 120 70
FR-A840-04810(185K) M12(M10) |46 150-12 [ 150-12 150 150 150 38 300 300 150 150 95
FR-A840-05470(220K)  |M12(M10) |46 100-12 |100-12 |2x100 |2x100 |2x100 |60 2x4/0  |2x4/0  |2x95  |2x95 95
FR-A840-06100(250K) M12(M10) |46 100-12 |100-12 2x100 |[2x100 2x125 (60 2x4/0 2x4/0 2x95 2x95 95
FR-A840-06830(280K) | M12(M10) |46 150-12 |150-12 |2x125 |2x125 |2x125 |60 2x250 |2x250 |2x120 |2x120 |120

*1  For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower, this cable gauge is with the continuous maximum permissible temperature of 75°C (HIV cable
(600 V class 2 vinyl-insulated cable), etc.). Assumes that the surrounding air temperature is 50°C or less and the wiring distance is 20 m or less.
For FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher, this cable gauge is with the continuous maximum permissible temperature of 90°C or higher
(LMFC (heat resistant flexible cross-linked polyethylene insulated cable), etc.). Assumes that the surrounding air temperature is 50°C or less and the wiring is in-
enclosure.

*2  Forall the 200 V class capacities and FR-A840-01160(45K) or lower, this cable gauge is with the continuous maximum permissible temperature of 75°C (THHW cable).
This is assumes a surrounding air temperature of 40°C or less and wiring distance of 20 m or less.
For FR-A840-01800(55K) or higher, this cable gauge is with continuous maximum permissible temperature of 90°C (THHN cable). This assumes a surrounding air
temperature of 40°C or lower and in-enclosure wiring. (For the use in the United States or Canada, refer to page 14.)

*3  For FR-A820-00770(15K) or lower and FR-A840-01160(45K) or lower, the cable gauge is with the continuous maximum permissible temperature of 70°C (PVC cable).
This assumes a surrounding air temperature of 40°C or less and wiring distance of 20 m or less.
For FR-A820-00930(18.5K) or higher and FR-A840-01800(55K) or higher, this cable gauge is with continuous maximum permissible temperature of 90°C (XLPE cable).
This assumes a surrounding air temperature of 40°C and in-enclosure wiring.

*4  The terminal screw size indicates the size of the terminal screw for R/L1, S/L2, T/L3, U, V, W, PR, PX, P/+, N/-, P1, P3, and the screw for earthing (grounding).
The screw size for PR and PX terminals of FR-A820-00340(5.5K) and FR-A820-00490(7.5K) is indicated in parentheses.
The screw size for earthing (grounding) of FR-A820-00930(18.5K) or higher is indicated in parentheses.
The screw size for P/+ terminal for connecting an option to FR-A840-03250(110K) or FR-A840-03610(132K) is indicated in parentheses.
The screw size for earthing (grounding) of FR-A840-04320(160K) or higher is indicated in parenthesis.

The line voltage drop can be calculated by the following formula:

Line voltage drop [V] = ﬁ 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 it is desired to decrease the voltage drop (torque reduction) in the low speed range.

gEEEEEEmEEEEEEEw

« The selection example is for the ND rating. For selecting the SLD rating, LD rating, or HD rating, refer to the Instruction Manual (Detailed).

« Tighten the terminal screw to the specified torque. A screw that has been tightened too loosely can cause a short circuit or malfunction. A screw that has been
tightened too tightly can cause a short circuit or malfunction due to the unit breakage.

« Use crimp terminals with insulation sleeves to wire the power supply and motor.
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Control circuit terminal

2.3  Control circuit terminal

€ Wiring precautions

+ ltis recommended to use a cable of 0.3 to 0.75 mm? for connection to the control circuit terminals.

« The wiring length should be 30 m (200 m for terminal FM) at the maximum.

« Use two or more parallel micro-signal contacts or twin contacts to prevent contact faults when using contact inputs since

the control circuit input signals are micro-currents. ~
« To suppress EMI, use shielded or twisted cables for the control circuit terminals and run them away from the main and
power circuits (including the 200 V relay sequence circuit). For the cables connected to the control circuit terminals, Micro signal contacts Twin contacts

connect their shields to the common terminal of the connected control circuit terminal. When connecting an external
power supply to terminal PC, however, connect the shield of the power supply cable to the negative side of the external power supply. Do not directly earth
(ground) the shield to the enclosure, etc.

< Always apply a voltage to the fault output terminals (A1, B1, C1, A2, B2, C2) via a relay coil, lamp, etc.

« Do not connect any terminal SD on the inverter and the 0 V terminal of the external power supply (when the sink logic is selected).

€ Wiring method

« Crimp terminals commercially available (as of April 2019)

Ferrule part No. .
Wire gauge (mm?) With insulati Without Manufacturer Crimping tool
gaug ith insulation . ithout cap For UL wirex1 model No.
sleeve insulation sleeve
0.3 Al 0,34-10TQ — —
0.5 Al 0,5-10WH — Al 0,5-10WH-GB
0.75 Al 0,75-10GY A0,75-10 Al 0,75-10GY-GB
Phoenix Contact Co., Ltd. CRIMPFOX 6
1 Al 1-10RD A1-10 Al 1-10RD/1000GB
1.25,15 Al 1,5-10BK A1,5-10 Al 1,5-10BK/1000GB=2
0.75 (for two wires) AI-TWIN 2x0,75-10GY — —

*1  Aferrule terminal with an insulation sleeve compatible with the MTW wire which has a thick wire insulation.
*2  Applicable for the terminal A1, B1, C1, A2, B2 and C2 only.

Wire gauge (mm?) Blade te'zr:-lnal part Insulatlilr:)f:ap part Manufacturer Crimping tool model No.

0.3t00.75 BT 0.75-11 VC0.75 NICHIFU Co., Ltd. NH 69

3 BASIC OPERATION

3.1 Operation panel (FR-DU08)

No. Name Description

The setting dial of the Mitsubishi Electric inverters. Turn the setting dial to change
the setting of frequency or parameter, etc.

Press the setting dial to perform the following operations:

(a) Setting dial « To display a set frequency in the monitoring mode (The monitor item shown on the
display can be changed by using Pr.992.)

« To display the present setting during calibration

« To display a fault history number in the fault history mode

Switches the operation panel to a different mode.
The easy setting of the inverter operation mode is enabled by pressing this key

() MODE ke: simultaneously with [PU/EXT] key.
Y Every key on the operation panel becomes inoperable by holding this key for 2
EXT seconds. The key inoperable function is invalid when Pr.161="0 (initial setting)".
NET P.RUN (Refer to the FR-A800 Instruction Manual (Detailed).)
Confirms each selection.
(© SET ke When this key is pressed during inverter operation, the monitor item changes.
Y (The monitor item can be changed according to the settings of Pr.52, Pr.774 to
Pr.776.)
@ ESC key Goes back to the previous display.

Holding this key for a longer time changes the display back to the monitor mode.

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

(e) PU/EXT key The easy setting of the inverter operation mode is enabled by pressing this key
simultaneously with [MODE] key.

Also cancels the PU stop warning.
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Operation panel (FR-DU08)

3.1.1  Basic operation (factory setting)

p‘ Operation mode switchover/Frequency setting .

PU

ﬂ & |

PU Jog operation mode=1

External operation mode=1(At power-ON) PU operation modex1

mimiml: mimiml: T
R T ):> 1 Pu 0

=MON =M

=MON =M
PRM PM

=PU =MON =M
EXT PRM PM

PRM PM

P.RUN P.RUN NET P.RUN
w==a,  Alternatin
r 27 (Exampl o) % ¢
— I -]

Value change Frequency setting written and complete.

/il M il :> m
; Second screen

Third screen
(Output voltage+2 monitoring)

(Output current*2 monitoring)

First screen (Output frequency*2 monitorin;m

1 Y SET H

MODE g
i

2 ng J- I

£

3 The present setting

ko) displayed.

£

© o® " ma, Alternating

S _ ’(Example’

Value change Parameter write complete
5
(R - TN - N - ]
LMODE
\) Parameter clear All parameter clear Fault history clear Parameter copy
= - G O T
Group parameter setting Automatic parameter setting  IPM parameter initialization Initial value change list
F LN, -
| SET

S _() ™ l_ c

2 MON  =IM O Trace functions3

S PRM PM

o P.RUN
‘ |

MODE

r 4 (Example) (Example) (Example)

> Blinking Blinking 7 Q Blinking /,
| ) 7 B - E
< \ \\ // \\
= ' Fault record 1 +4 7" Fault record 2 «4 Fault record 8 =4

Ltl_\'! The last eight fault records can be displayed.

(On the display of the last fault record (fault record 1), a decimal point LED is ON.)

Esc | When the fault history is empty, m is displayed.

Hold down

*1  For the details of operation modes, refer to the Instruction Manual (Detailed).

*#2  The monitor items can be changed. (Refer to the Instruction Manual (Detailed).)

*3  For the details of the trace function, refer to the Instruction Manual (Detailed).

x4  For the details of fault history, refer to the Instruction Manual (Detailed).

*5  The USB memory mode indication appears while a USB memory device is connected. Refer to the Instruction Manual (Detailed) for the details of the USB memory
mode.
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When a fault is detected by the protective function, the protective function activates and output a Fault (ALM) signal. However, a fault signal may not be output at
an inverter's fault occurrence when the detection circuit or output circuit fails, etc. Although Mitsubishi Electric assures the best quality products, provide an
interlock which uses inverter status output signals to prevent accidents such as damage to the machine when the inverter fails for some reason. Also, at the same
time consider the system configuration where a failsafe from outside the inverter, without using the inverter, is enabled even if the inverter fails.

FAILSAFE SYSTEM WHICH USES THE INVERTER

@ Interlock method which uses the inverter status output signals

By combining the inverter output signals to provide an interlock as shown below, an inverter failure can be detected.

Interlock method

Check method

Used signals

Refer to

Inverter protective function
operation

Operation check of an alarm contact.
Circuit error detection by negative logic.

Fault output (ALM) signal

Chapter 5 of the
Instruction Manual
(Detailed)

Inverter operating status

Operation ready signal check.

Inverter operation ready (RY) signal

Chapter 5 of the
Instruction Manual
(Detailed)

Inverter running status

Logic check of the start signal and running
signal.

Start signal (STF signal, STR signal)
Inverter running (RUN) signal

Chapter 5 of the
Instruction Manual
(Detailed)

Inverter running status

Logic check of the start signal and output
current.

Start signal (STF signal, STR signal)
Output current detection signal (Y12
signal)

Chapter 5 of the
Instruction Manual
(Detailed)

4 Backup method outside the inverter

Even if the interlock is provided by the inverter status signal, enough failsafe is not ensured depending on the failure status of the inverter itself. For example, if an
inverter CPU fails in a system interlocked with the inverter's fault, start, and RUN signals, no fault signal will be output and the RUN signal will be kept ON
because the inverter CPU is down.

Provide a speed detector to detect the motor speed and current detector to detect the motor current and consider the backup system such as performing a check
as below according to the level of importance of the system.

+ Start signal and actual operation check

Check the motor running and motor current while the start signal is input to the inverter by comparing the start signal to the inverter and detected speed of the
speed detector or detected current of the current detector. Note that the current is flowing through the motor while the motor coasts to stop, even after the
inverter's start signal is turned OFF. For the logic check, configure a sequence considering the inverter's deceleration time. In addition, it is recommended to check
the three-phase current when using the current detector.

+ Command speed and actual operation check
Check for a gap between the actual speed and commanded speed by comparing the inverter's speed command and the speed detected by the speed detector.

Inverter Controller

Sensor
(speed, temperature,
air volume, etc.)

System failure

To the alarm detection sensor

5 PRECAUTIONS FOR USE OF THE INVERTER

The FR-A800 series inverter is a highly reliable product, but incorrect peripheral circuit making or operation/handling method may shorten the product life or
damage the product. Before starting operation, always recheck the following points.

¢ Use crimp terminals with insulation sleeves to wire the power supply and the motor.

* Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform such wiring.

* After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in an enclosure etc., take caution not to allow chips and other foreign matter to enter the inverter.

* Use an appropriate cable gauge to suppress the voltage drop to 2% or less.
If the wiring distance is long between the inverter and motor, a voltage drop in the main circuit will cause the motor torque to decrease especially during the
output of a low frequency.
Refer to page 6 for the recommended cable gauge.

* Keep the total wiring length within the specified length.
In long distance wiring, charging currents due to stray capacitance in the wiring may degrade the fast-response current limit operation or cause the equipment
on the inverter's output side to malfunction. Pay attention to the total wiring length. (Refer to Chapter 2 of the Instruction Manual (Detailed).)

* Electromagnetic wave interference
The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the communication devices (such as AM radios)
used near the inverter. In this case, activate the EMC filter (turn ON the EMC filter ON/OFF connector) to minimize interference. (Refer to Chapter 3 of the
Instruction Manual (Detailed).)
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« Electrical corrosion of the bearing
When a motor is driven by the inverter, axial voltage is generated on the motor bearing, which may cause electrical corrosion of the bearing in rare cases
depending on: condition of the grease used for the bearing, wiring, load, operating conditions of the motor, or specific inverter settings (high carrier frequency,
EMC filter ON).
Contact your sales representative to take appropriate countermeasures for the motor.
The following shows examples of countermeasures for the inverter.
+ Decrease the carrier frequency.
+ Turn OFF the EMC filter.
» Provide a common mode choke 1 on the output side of the inverter. (This is effective regardless of the EMC filter ON/OFF connector setting.)

+]  Recommended common mode choke: FT-3KM F series FINEMET® common mode choke cores manufactured by Hitachi Metals, Ltd.
FINEMET is a registered trademark of Hitachi Metals, Ltd.

Do not install a power factor correction capacitor, surge suppressor or capacitor type filter on the inverter's output side.

Doing so will cause the inverter to trip or the capacitor and surge suppressor to be damaged. If any of the above devices is connected, immediately remove it.
For some short time after the power-OFF, a high voltage remains in the smoothing capacitor, and it is dangerous.

A smoothing capacitor holds high voltage some time after power-OFF. When accessing the inverter for inspection, wait for at least 10 minutes after the power

supply has been switched OFF, and then make sure that the voltage across the main circuit terminals P/+ and N/- of the inverter is low enough using a tester,
etc.

If "EV" is displayed on the operation panel, turn OFF the 24 V external power supply before performing wiring.
A short circuit or earth (ground) fault on the inverter's output side may damage the inverter module.
+ Fully check the insulation resistance of the circuit prior to inverter operation since repeated short circuits caused by peripheral circuit inadequacy or an
earth (ground) fault caused by wiring inadequacy or reduced motor insulation resistance may damage the inverter module.
+ Fully check the to-earth (ground) insulation and phase-to-phase insulation of the inverter's output side before power-ON.
Especially for an old motor or use in hostile atmosphere, securely check the motor insulation resistance, etc.
Do not use the magnetic contactor (MC) on the inverter's input side to start/stop the inverter.
Since repeated inrush currents at power ON will shorten the life of the converter circuit (1,000,000 times for others), frequent starts and stops of the input side
MC must be avoided. Turn ON/OFF the inverter's start signals (STF, STR) to run/stop the inverter. (Refer to page 4.)
Across terminals P/+ and PR, connect only an external brake resistor.
Do not connect a mechanical brake.
Do not apply a voltage higher than the permissible voltage to the inverter I/O signal circuits.
Application of a voltage higher than the permissible voltage to the inverter 1/0O signal circuits or opposite polarity may damage the 1/0 devices. Especially
check the wiring to prevent the speed setting potentiometer from being connected incorrectly to short circuit terminals 10E and 5.

* To use the commercial power supply during general-purpose motor operation, be sure to provide
electrical and mechanical interlocks between the electronic bypass contactors MC1 and MC2.

When using a switching circuit as shown right, chattering due to mis-configured sequence or arc generated at MC1 l‘nte”OCk
switching may allow undesirable current to flow in and damage the inverter. Mis-wiring may also damage the ES“)"ST; 2//::; l\"/ﬁ%‘—w T\ACZ :
inverter. Ta W PR LS

(The commercial power supply operation is not available with vector control dedicated motors (SF-V5RU, SF- Inverier ndesirable current

THY) nor with PM motors.)
« If the machine must not be restarted when power is restored after a power failure, provide an MC in the inverter's input side and also make up a
sequence which will not switch ON the start signal.
If the start signal (start switch) remains ON after a power failure, the inverter will automatically restart as soon as the power is restored.
* Vector control is available with an encoder-equipped motor. And such an encoder must be directly connected to a motor shaft without any
backlash. (Real sensorless vector control does not require an encoder.)
¢ MC on the inverter's input side
On the inverter's input side, connect an MC for the following purposes. (For the selection, refer to Chapter 2 of the Instruction Manual (Detailed).)
+ To disconnect the inverter from the power supply at activation of a protective function or at malfunctioning of the driving system (emergency stop, etc.).
» To prevent any accident due to an automatic restart at power restoration after an inverter stop made by a power failure.
» To separate the inverter from the power supply to ensure safe maintenance and inspection work.
If using an MC for emergency stop during operation, select an MC regarding the inverter input side current as JEM 1038-AC-3 class rated current.
* Handling of the magnetic contactor on the inverter's output side
Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop. When the magnetic contactor is turned
ON while the inverter is operating, overcurrent protection of the inverter and such will activate. When providing MCs to use the commercial power supply
during general-purpose motor operation, switch the MCs after both the inverter and motor stop.
A PM motor is a synchronous motor with high-performance magnets embedded inside. High-voltage is generated at the motor terminals while the motor is
running even after the inverter power is turned OFF. Before wiring or inspection, confirm that the motor is stopped. In an application, such as fan and blower,
where the motor is driven by the load, a low-voltage manual contactor must be connected at the inverter's output side, and wiring and inspection must be
performed while the contactor is open. Otherwise you may get an electric shock.
* Countermeasures against inverter-generated EMI
If electromagnetic noise generated from the inverter causes the frequency setting signal to fluctuate and the motor rotation speed to be unstable when
changing the motor speed with analog signals, the following countermeasures are effective.
» Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
* Run signal cables as far away as possible from power cables (inverter /O cables).
+ Use shielded cables.
* Install a ferrite core on the signal cable (Example: ZCAT3035-1330 TDK).
¢ Instructions for overload operation
When performing frequent starts/stops by the inverter, rise/fall in the temperature of the transistor element of the inverter will repeat due to a repeated flow of
large current, shortening the life from thermal fatigue. Since thermal fatigue is related to the amount of current, the life can be increased by reducing current
at locked condition, starting current, etc. Reducing current may extend the service life but may also cause torque shortage, which leads to a start failure.
Adding a margin to the current can eliminate such a condition. For a general-purpose motor, use an inverter of a higher capacity (up to 2 ranks). For an IPM
motor, use an inverter and IPM motor of higher capacities.
* Make sure that the specifications and rating match the system requirements.
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Appendix

Appendix 1 Instructions for compliance with the EU Directives

The EU Directives are issued to standardize different national regulations of the EU Member States and to facilitate free movement of the equipment, whose
safety is ensured, in the EU territory.

Since 1996, compliance with the EMC Directive that is one of the EU Directives has been legally required. Since 1997, compliance with the Low Voltage Directive,
another EU Directive, has been also legally required. When a manufacturer confirms its equipment to be compliant with the EMC Directive and the Low Voltage
Directive, the manufacturer must declare the conformity and affix the CE marking.

« 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

€ 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(s): EN 61800-3:2004+A1:2012 (Second environment / PDS Category "C3")

« 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.

» The installer shall provide a guide for installation and use, including recommended mitigation devices.

Note:

First environment

Environment including buildings/facilities which are directly connected to a low voltage main supply which also supplies residential buildings.
Directly connected means that there is no intermediate transformer between these buildings.

Second environment

Environment including all buildings/facilities which are not directly connected to a low voltage main supply which also supplies residential buildings.

+ Note

Set the EMC filter valid and install the inverter and perform wiring according to the following instructions.

+ This inverter is equipped with an EMC filter with a class C3. Enable the EMC filter. (For details, refer to the Instruction Manual (Detailed).)

+ Connect the inverter to an earthed power supply.

« Install a motor and a control cable written in the EMC Installation Manual (BCN-A21041-204) and Technical News (MF-S-112, 113) according to the
instruction.

+ To ensure sufficient function of the built-in EMC filter motor cable lengths should not be exceeded more than 20 m.

« Confirm that the inverter conforms with the EMC Directive as the industrial drives application for final installation.

€ Low Voltage Directive
We have self-confirmed our inverters as products compliant to the Low Voltage Directive (Conforming standard EN 61800-5-1) and affix the CE marking on the
inverters.

¢ Outline of instructions

» Do not use an earth leakage current breaker as an electric shock protector without connecting the equipment to the earth. Connect the equipment to the
earth securely.

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

* Use the cable sizes on page 6 under the following conditions.

« Surrounding air temperature: 40°C (104°F) maximum
If conditions are different from above, select appropriate wire according to EN 60204-1 and IEC 60364-5-52.

« Use a tinned (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 cable whose size is indicated on page 6.

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

« 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 Type B is allowed on the supply side of this product.

* Use the inverter under the conditions of overvoltage category Il (usable regardless of the earth (ground) condition of the power supply), overvoltage
category lll (usable with the earthed-neutral system power supply, 400 V class only) and pollution degree 2 or lower specified in IEC 60664. An insulating
transformer needs to be installed in the input side of the FR-A820 series inverters.

« To use the inverter of FR-A820-01540(30K) or higher and FR-A840-00770(30K) or higher (IP00) under the conditions of pollution degree 2, install it in
the enclosure of IP 2X or higher.
« To use the inverter under the conditions of pollution degree 3, install it in the enclosure of IP54 or higher.
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* To use the inverter of FR-A820-01250(22K) or lower and FR-A840-00620(22K) or lower (IP20) outside of an enclosure in the environment of pollution
degree 2, fix a fan cover with fan cover fixing screws enclosed.

Fan cover

fixing screw

. Fancover
E fixing screw
i

! o Fan cover § <% Fan cover
gg g ! i

@ Fan
i ;

FR-A820-00105(1.5K) to 00250(3.7K) FR-A820-00340(5.5K) to 01250(22K)
FR-A840-00083(2.2K), 00126(3.7K) FR-A840-00170(5.5K) to 00620(22K)

On the input and output of the inverter, use cables of the type and size set forth in EN 60204-1 and IEC 60364-5-52.

The operating capacity of the relay outputs (terminal symbols A1, B1, C1, A2, B2 and C2) should be 30 VDC, 0.3 A. (Relay output has basic insulation
from the inverter internal circuit.)

Control circuit terminals on page 4 are safely isolated from the main circuit.

Environment (For the detail, refer to page 3.)

During operation In storage During transportation

LD, ND (initial setting), HD: -10 to +50°C

Surrounding air temperature SLD: -10 to +40°C -20 to +65°C -20 to +65°C
Ambient humidity 95% RH or less 95% RH or less 95% RH or less
Maximum altitude 2500 m=1 2500 m 10000 m

*1  For the installation at an altitude above 1000 m, consider a 3% reduction in the rated current per 500 m increase in altitude.

+ Branch circuit protection

Class T, Class J, Class CC, or Class L fuse, or UL 489 Molded Case Circuit Breaker (MCCB) must be provided.

For the FR-A820 series, Class T, Class J, or Class CC fuse, or UL 489 Molded Case Circuit Breaker (MCCB) must be provided.
(Use a product which conforms to the EN or IEC Standard.)

00046 | 00077 | 00105 | 00167 | 00250 | 00340 | 00490 | 00630 | 00770

AR (0.4K) | (0.75K) | (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K)

Rated fuse voltage (V) 240 V or more

Without power

factor improving |15 20 30 40 60 80 150 175 200
Fuse allowable | reactor
rating (A) Wi

With power facor | 5 20 20 30 50 70 125 [150  |200

improving reactor
Molded case circuit breaker (MCCB) 15 15 25 40 60 80 110 150 190

Maximum allowable rating (A) =1

00930 | 01250 | 01540 | 01870 | 02330 | 03160 | 03800 | 04750

AR (185K) | (22K) | (30K) | (37K) | (45K) | (55K) | (75K) | (90K)

Rated fuse voltage (V) 240 V or more

Fuse allowable | eactor
rating (A)

Without power
factor improving | 225 300 350 400 500 500 — —

With power factor

: ! 200 250 300 350 400 500 600 700
improving reactor

Molded case circuit breaker (MCCB)
Maximum allowable rating (A) 1

225 300 350 450 500 700 900 1000

00023 | 00038 | 00052 | 00083 | 00126 | 00170 | 00250 ( 00310 | 00380 | 00470 | 00620 | 00770

AR UL (0.4K) | (0.75K) | (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K) | (18.5K)| (22K) | (30K)

Rated fuse voltage (V) 500 V or more

Without power

factor improving |6 10 15 20 30 40 70 80 90 110 150 175
Fuse allowable | eactor
rating (A) With fact

ith power factor

improving reactor 6 10 10 15 25 35 60 70 90 100 125 150

Molded case circuit breaker (MCCB) 15 15 15 20 30 40 60 70 20 100 150 175

Maximum allowable rating (A) 1

00930 | 01160 | 01800 | 02160 | 02600 | 03250 | 03610 | 04320 | 04810 | 05470 | 06100 | 06830

AR UL (37K) | (45K) | (55K) | (75K) | (90K) | (110K) | (132K) | (160K) | (185K) | (220K) | (250K) | (280K)

Rated fuse voltage (V) 500 V or more

Fuse allowable | eactor
rating (A)

Without power
factor improving | 200 250 300 — — — — — — — — —

With power factor

improving reactor 175 200 250 300 350 400 500 600 700 800 900 1000

Molded case circuit breaker (MCCB)
Maximum allowable rating (A) =1

225 250 450 450 500 - - - — — — —

*1  Maximum allowable rating by US National Electrical Code. Exact size must be chosen for each installation.
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¢ Short circuit ratings

« 200V class

Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 240 V maximum.
* 400V class

Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 500 V maximum.

4 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.

Operation characteristics of electronic thermal relay function This function detects the overload of the motor, stops the operation of the inverter's output

Pr. 9= 50% setting of Pr. 9= 100% setting transistor, and stops the output. (The operation characteristic is shown on the left.)

Inverter rafing”1.2 [°f '”Ver‘e" rating™12 » When using the Mitsubishi Electric constant-torque motor
£ g 70t —HHH — 30Hz or more*s (1) Setone of "1, 13 to 16, 50, 53, 54" in Pr.71. (This provides a 100% continuous torque
f:;“g’, 2 or more*s _|—20Hz -CR)peralion range characteristic in the low-speed range.)
2 = 20H: 10H: ange on the right of A
N E {60 10H§ — - characteristic curve (2) Set the rated current of the motor in Pr.9.
= 6H. 6Hz - Non-operation range
é - 0.5Hz Range on the left of

50705Hz characteristic curve ) x1  When a value 50% of the inverter rated output current (current value) is set in Pr.9
- Characteristic when electronic thermal *2  The % value denotes the percentage to the inverter rated current. It is not the
\ relay function for motor protection is percentage to the rated motor current.

turned off (When Pr. 9 setting is O(A))

*3  When you set the electronic thermal relay function dedicated to the Mitsubishi Electric
constant-torque motor, this characteristic curve applies to operation at 6 Hz or higher.
\\ *4  Transistor protection is activated depending on the temperature of the heat sink. The

o N
@ N
(=] Q
| |
 —
—
|

protection may be activated even with less than 150% depending on the operating
conditions.

Range for
transistor
protection*4

]
1=}

=
S

Second display in this range
Operation time (s)

525% | 105% S

50 100 150 230
Inverter output current (%)
(% to the rated output current)

PR R

NOTE :

sessssssnnnnnnn?

« The internal accumulated heat value of the electronic thermal relay function is reset by inverter power reset and reset signal input. Avoid unnecessary reset and power-
OFF.
When multiple motors are driven with a single inverter or when a multi-pole motor or a special motor is driven, install an external thermal relay (OCR) between the
inverter and motors. Note that the current indicated on the motor rating plate is affected by the line-to-line leakage current (details in the Instruction Manual (Detailed))
when selecting the setting for an external thermal relay.
The cooling effect of the motor drops during low-speed operation. Use a thermal protector or a motor with built-in thermistor.
When the difference between the inverter and motor capacities is large and the setting is small, the protective characteristics of the electronic thermal relay function will
be deteriorated. In this case, use an external thermal relay.
A special motor cannot be protected by the electronic thermal relay function. Use an external thermal relay.
Set Pr.9 ="0" for vector-control-dedicated motors (SF-V5RU) because they are equipped with thermal protectors.
Motor over temperature sensing is not provided by the drive.
Electronic thermal memory retention function is not provided by the drive.

-
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Appendix 2 Instructions for UL and cUL

(Standard to comply with: UL 508C, CSA C22.2 No.274-13)

& General precaution
CAUTION - Risk of Electric Shock -

The bus capacitor discharge time is 10 minutes. Before starting wiring or inspection, switch power off, wait for more than 10 minutes, and check for residual

voltage between terminal P/+ and N/- with a meter etc., to avoid a hazard of electrical shock.
ATTENTION - Risque de choc électrique -

La durée de décharge du condensateur de bus est de 10 minutes. Avant de commencer le cablage ou l'inspection, mettez I'appareil hors tension et attendez plus

de 10 minutes.

& Installation

The below types of inverter have been approved as products for use in enclosure and approval tests were conducted under the following conditions.
Design the enclosure so that the surrounding air temperature, humidity and ambience of the inverter will satisfy the specifications. (Refer to page 3.)

+ Branch circuit protection
For installation in the United States, Class T, Class J, Class CC, or Class L fuse, UL 489 Molded Case Circuit Breaker (MCCB), or Type E combination motor

controller must be provided, in accordance with the National Electrical Code and any applicable local codes.

For installation in Canada, Class T, Class J, Class CC, or Class L fuse, UL 489 Molded Case Circuit Breaker (MCCB), or Type E combination motor controller

must be provided, in accordance with the Canadian Electrical Code and any applicable local codes.

For the FR-A820 series, Class T, Class J, or Class CC fuse, UL 489 Molded Case Circuit Breaker (MCCB), or Type E combination motor controller must be

provided.
FR-A820-] 00046 | 00077 | 00105 | 00167 | 00250 | 00340 | 00490 | 00630 | 00770
(0.4K) | (0.75K) | (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K)
Rated fuse voltage (V) 240 V or more
| Without power factor 15 20 30 40 60 80 150 |175  [200
Fuse allowable rating |improving reactor
(A) With power factor improving
reactor 15 20 20 30 50 70 125 150 200
Molded case circuit breaker (MCCB) 15 15 25 40 60 80 110 150 190
Maximum allowable rating (A) 1x2
Type E combination | Maximum current rating (A) |8 13 18 25 32 — — — —
motor controller:3 Maximum SCCR (kA)+4 50 50 50 25 25 — — — —
FR-A820-[] 00930 | 01250 | 01540 | 01870 | 02330 | 03160 | 03800 | 04750
(18.5K) | (22K) | (30K) | (37K) | (45K) | (55K) | (75K) | (90K)
Rated fuse voltage (V) 240 V or more
Without power factor 225 |30 [350 [400 |s00 |s00 |— -
Fuse allowable rating |improving reactor
® With power factorimproving 1559|250 |300 350|400  |500  |600  |700
reactor
Molded case circuit breaker (MCCB)
Maximum allowable rating (A) »1+2 225 300 350 450 500 700 900 1000
Type E combination | Maximum current rating (A) | — — — — — — — —
motor controller Maximum SCCR (kA) — — — — — — — —
FR-A840-[] 00023 | 00038 | 00052 | 00083 | 00126 | 00170 | 00250 | 00310 | 00380 | 00470 | 00620 | 00770
(0.4K) | (0.75K) | (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K) |(18.5K)| (22K) | (30K)
Rated fuse voltage (V) 500 V or more
| Without power factor 6 10 15 20 30 40 70 80 90 10 [150  |175
Fuse allowable rating |improving reactor
@) With power factor improving | 10 10 15 25 35 60 70 El) 100 125 150
reactor
Molded case circuit breaker (MCCB) 15 15 15 20 30 40 60 70 90 100 150 175
Maximum allowable rating (A) =1x2
Type E combination | Maximum current rating (A) |4 6.3 8 13 18 25 32 — — — — —
motor controller«3 Maximum SCCR (kA)«4 50 50 50 50 50 25 25 — — — — —
FR-A840-[] 00930 | 01160 | 01800 | 02160 | 02600 | 03250 | 03610 | 04320 | 04810 | 05470 | 06100 | 06830
(37K) | (45K) | (55K) | (75K) | (90K) | (110K) | (132K) | (160K) | (185K) | (220K) | (250K) | (280K)
Rated fuse voltage (V) 500 V or more
Without power factor 200 250 300 _ _ _ _ _ _ _ _ _
Fuse allowable rating |improving reactor
A - - -
@) Witn power factor improving | 175 1200|250  [300  [350  [400 |00  [e00  [700  |eo0  [900 |1000
Molded case circuit breaker (MCCB) 205 250 450 450 500 _ _ _ _ _ _ _
Maximum allowable rating (A) 1x2
Type E combination | Maximum current rating (A) | — — — — — — — — — — — —
motor controller Maximum SCCR (kA) _ _ _ _ _ _ _ _ _ _ — —

*1  Maximum allowable rating by the US National Electrical Code. Exact size must be chosen for each installation.
*2  Select an appropriate molded case circuit breaker with a rating that is suitable for the size of the cable.
*3  For UL/cUL certification, use the following product.
Model Manufacturer Rated Voltage, Vac
MMP-T32 Mitsubishi Electric Corp. 480Y/277
*4
Combination motor Controllers indicated in the above table.
*5
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Suitable for Use in a Circuit Capable of Delivering Not More Than 50 or 25 kA rms Symmetrical Amperes, 480Y/277 Volts Maximum when protected by the Type E

Type E combination motor controller is combination of Manual motor starter, Short-circuit Display Unit "UT-TU" and Power Side Terminal Cover Kit "UT-CV3".




€ 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 and T/L3) and output (U, V and 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.

@ Short circuit ratings
* 200V class

Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 240 V maximum.
* 400V class

Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 500 V maximum.

4 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.

Operation characteristics of electronic thermal relay function This function detects the overload (overheat) of the motor, stops the operation of the

Pr. 9= 50% setting of Pr. 9= 100% setting inverter's output transistor, and stops the output. (The operation characteristic is shown on
inverter rating*1.2 /7 of inverter rating*1.2 the left )
Ny .
= A | . . L .
£ E 0550 ”L L — 30Hz or more®s * When using the Mitsubishi Electric constant-torque motor
f";"g’u 2 or more*3 L —20Hz - Operation range (1) Setone of "1, 13 to 16, 50, 53, 54" in Pr.71. (This provides a 100% continuous torque
% © |+ 60 20Hz 10Hz Range on me right of T
o0 10Hz i 6Hz ﬁ‘haractenstyc curve characteristic in the Iow-speed range.)
gﬁ gl o 05Hz Rr%’z‘gnggat';;",g?,"gf (2) Set the rated current of the motor in Pr.9.
Q  5040.5Hz characteristic curve
o
istic when electronic thermal ) : .
N \\ \ /glz;?::éiié:f\gr fnlfof;;gg;ito:ri;na 1 Whe? a value 50% of the inverter rated output current (current value) is set in Pr.9
& 240 \\ \ \ turned off (When Pr. 9 setting is O(A)) *2  The Ayt\/aluet dtehnote'f t:e pfrcentagetto the inverter rated current. It is not the
s | _ percentage to the rated motor current.
2 % 180 | *3  When you set the electronic thermal relay function dedicated to the Mitsubishi Electric
< £ constant-torque motor, this characteristic curve applies to operation at 6 Hz or higher.
|5 Range for *4  Transistor protection is activated depending on the temperature of the heat sink. The
8 | 120 transistor protection may be activated even with less than 150% depending on the operating
S8 protection*4 conditions.
210
8 60 -
3 .
52.5%. | 105% m—— -
50 100 150 230
Inverter output current (%)
(% to the rated output current)
L LLLEER
NOTE :

-

sessssssnnnnnnn?

« The internal accumulated heat value of the electronic thermal relay function is reset by inverter power reset and reset signal input. Avoid unnecessary reset and power-
OFF.
When multiple motors are driven with a single inverter or when a multi-pole motor or a special motor is driven, install an external thermal relay (OCR) between the
inverter and motors. Note that the current indicated on the motor rating plate is affected by the line-to-line leakage current (details in the Instruction Manual (Detailed))
when selecting the setting for an external thermal relay.
The cooling effect of the motor drops during low-speed operation. Use a thermal protector or a motor with built-in thermistor.
When the difference between the inverter and motor capacities is large and the setting is small, the protective characteristics of the electronic thermal relay function will
be deteriorated. In this case, use an external thermal relay.
A special motor cannot be protected by the electronic thermal relay function. Use an external thermal relay.
Set Pr.9 ="0" for vector-control-dedicated motors (SF-V5RU) because they are equipped with thermal protectors.
Motor over temperature sensing is not provided by the drive.
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Appendix 3 Instructions for EAC

FAL

The product certified in compliance with the Eurasian Conformity has the EAC marking.

Note: EAC marking

In 2010, three countries (Russia, Belarus, and Kazakhstan) established a Customs Union for the purposes of revitalizing the economy by forming a large
economic bloc by abolishing or reducing tariffs and unifying regulatory procedures for the handling of articles.

Products to be distributed over these three countries of the Customs Union must comply with the Customs Union Technical Regulations (CU-TR), and the EAC
marking must be affixed to the products.

For information on the country of origin, manufacture year and month, and authorized sales representative (importer) in the CU area of this product, refer to the
following:

» Country of origin indication
Check the rating plate of the product. (Refer to page 3.)
Example: MADE IN JAPAN

* Manufactured year and month
Check the SERIAL number indicated on the rating plate of the product. (Refer to page 3.)

Rating plate example
a o o 000000
Symbol Year Month Control number
SERIAL

The SERIAL consists of one symbol, two characters indicating the production year and month, and six characters
indicating the control number. The last digit of the production year is indicated as the Year, and the Month is indicated
by 1to 9, X (October), Y (November), or Z (December).

Authorized sales representative (importer) in the CU area

The authorized sales representative (importer) in the CU area is shown below.
Name: Mitsubishi Electric (Russia) LLC

Address: 52, bld 1 Kosmodamianskaya Nab 115054, Moscow, Russia

Phone: +7 (495) 721-2070

Fax: +7 (495) 721-2071
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Appendix 4 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.

FLES LT A T A PR A P AR IR R
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o R T YT AL PR R B

BEYR «
BB 2 n X & AN BRBE %R R
(Pb) (Hg) (Cd) (cr (V1)) (PBB) (PBDE)
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SR SR X o 0 o 0 8
g g 0 S 0 S 0 S
WELL . Bk O O O O O O

AR ST/T11364 FIFLE Sl .

O: FRpsiZA FYIRAEZIBA A BT EL R i & R4 7E GB/T26572 FUE B ZR LT .

X o NG FYIAE %A 25D — RS SR L P 3 BEE S GB/T26572 MILE Y B A 53R
#1 MMERAICEY X, ARGE S, AT RS A YR A R LR R
¥ ARYEEEAS, T RN R A AR

Appendix 5 Referenced Standard (Requirement of Chinese
standardized law)

This Product is designed and manufactured accordance with following Chinese standards.

Machinery safety : GB/T 16855.1
GB/T 12668.502
GB 28526
GB/T 12668.3
Electrical safety : GB/T 12668.501
EMC . GB/T 12668.3
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WARRANTY
When using this product, make sure to understand the warranty described below.

1. Warranty period and coverage

We will repair any failure or defect (hereinafter referred to as "failure") in our FA equipment (hereinafter referred to as the "Product") arisen during warranty
period at no charge due to causes for which we are responsible through the distributor from which you purchased the Product or our service provider.
However, we will charge the actual cost of dispatching our engineer for an on-site repair work on request by customer in Japan or overseas countries. We are
not responsible for any on-site readjustment and/or trial run that may be required after a defective unit are repaired or replaced.

[Term]

The term of warranty for Product is twelve months after your purchase or delivery of the Product to a place designated by you or eighteen months from the
date of manufacture whichever comes first ("Warranty Period"). Warranty period for repaired Product cannot exceed beyond the original warranty period
before any repair work.
[Limitations]
(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule. It can also be carried out by us or our service company upon your
request and the actual cost will be charged.
However, it will not be charged if we are responsible for the cause of the failure.
(2) This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and conditions and instructions
that are set forth in the instruction manual and user manual for the Product and the caution label affixed to the Product.
(3) Even during the term of warranty, the repair cost will be charged on you in the following cases;
+ afailure caused by your improper storing or handling, carelessness or negligence, etc., and a failure caused by your hardware or software problem
+ afailure caused by any alteration, etc. to the Product made on your side without our approval
» a failure which may be regarded as avoidable, if your equipment in which the Product is incorporated is equipped with a safety device required by
applicable laws and has any function or structure considered to be indispensable according to a common sense in the industry
+ a failure which may be regarded as avoidable if consumable parts designated in the instruction manual, etc. are duly maintained and replaced
» any replacement of consumable parts (condenser, cooling fan, etc.)
» afailure caused by external factors such as inevitable accidents, including without limitation fire and abnormal fluctuation of voltage, and acts of
God, including without limitation earthquake, lightning and natural disasters
» afailure generated by an unforeseeable cause with a scientific technology that was not available at the time of the shipment of the Product from our
company
» any other failures which we are not responsible for or which you acknowledge we are not responsible for

2. Term of warranty after the stop of production

(1) We may accept the repair at charge for another seven (7) years after the production of the product is discontinued. The announcement of the stop of
production for each model can be seen in our Sales and Service, etc.
(2) Please note that the Product (including its spare parts) cannot be ordered after its stop of production.

3. Service in overseas

Our regional FA Center in overseas countries will accept the repair work of the Product; however, the terms and conditions of the repair work may differ
depending on each FA Center. Please ask your local FA center for details.

4. Exclusion of loss in opportunity and secondary loss from warranty liability

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

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

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

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

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

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents may be changed without notice.
6. Application and use of the Product

(1) For the use of our product, its applications should be those that may not result in a serious damage even if any failure or malfunction occurs in product,
and a backup or fail-safe function should operate on an external system to product when any failure or malfunction occurs.

(2) Our product is designed and manufactured as a general purpose product for use at general industries.
Therefore, applications substantially influential on the public interest for such as atomic power plants and other power plants of electric power
companies, and also which require a special quality assurance system, including applications for railway companies and government or public offices
are not recommended, and we assume no responsibility for any failure caused by these applications when used.
In addition, applications which may be substantially influential to human lives or properties for such as airlines, medical treatments, railway service,
incineration and fuel systems, man-operated material handling equipment, entertainment machines, safety machines, etc. are not recommended, and
we assume no responsibility for any failure caused by these applications when used.
We will review the acceptability of the abovementioned applications, if you agree not to require a specific quality for a specific application. Please
contact us for consultation.



€ About the enclosed CD-ROM

* The enclosed CD-ROM contains PDF copies of the manuals related to this product.

0 Before using the enclosed CD-ROM

The copyright and other rights of the enclosed CD-ROM all belong to Mitsubishi Electric Corporation.
+ No part of the enclosed CD-ROM may be copied or reproduced without the permission of Mitsubishi Electric Corporation.
+ Specifications of the enclosed CD-ROM are subject to change for modification without notice.
+ We are not responsible for any damages and lost earnings, etc. from use of the enclosed CD-ROM.
+ Trademarks
Microsoft, Windows, Windows Vista, and Internet Explorer are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.
Adobe and Adobe Reader are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States and/or other countries.
Intel and Pentium are trademarks of Intel Corporation in the United States and/or other countries.
Other company and product names of companies herein are all trademarks or registered trademarks of those respective companies.
* Warranty
We do not provide a warranty against defects in the enclosed CD-ROM and related documents.

gEEEEEEEEEEEEEE.

« This is a personal computer dedicated CD-ROM. Do not attempt to play it on ordinary audio devices. The loud volume may damage hearing and speakers.

& System requirements for the enclosed CD-ROM

» The following system is required to read instruction manuals contained in the enclosed CD-ROM.

Item Specifications
0os Microsoft® Windows® 10, Windows® 8.1, Windows® 8, Windows® 7, Windows Vista®
CPU Intel® Pentium® or better processor
Memory 128 MB of RAM
Hard disk 90 MB of available hard-disk space
CD-ROM drive Double speed or more (more than quadruple speed is recommended)
Monitor 800x600 dots or more
Application Adobe® Reader®®7.0 or more
Internet Explorer™ 6.0 or more

€ Operating method of the enclosed CD-ROM

* How to read instruction manuals
Step 1. Start the personal computer and place the enclosed CD-ROM in the CD-ROM drive.
Step 2. The main window will automatically open in the web browser.
Step 3. Choose your language from a language menu.
Step 4. Click the manual you want to read in the "INSTRUCTION MANUAL" list.
Step 5. The PDF manual will open.

* Manual opening of the enclosed CD-ROM
Step 1. Start the personal computer and place the enclosed CD-ROM in the CD-ROM drive.
Step 2. Open the "index.html" file.
Step 3. The main window will open in the web browser. Follow the previous steps from Step 3 to Step 5.

» PDF data of the instruction manual are stored in "MANUAL" folder on the enclosed CD-ROM.
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*The manual number is given on the bottom left of the back cover.
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*Manual number
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Added
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Oct. 2018
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FR-A800/A800 Plus Series

Instruction Manual Supplement

1 Emergency drive

[N/ Magneticifliix] [Sensorless] | _I2IMIN

This function is used in case of emergency such as a fire to forcibly continue inverter operation to drive a motor without
activating protective functions even if the inverter detects a fault. Using this function may cause damage of the motor
or the inverter because driving the motor is given the highest priority. Use this function for emergency operation only.
When the inverter is damaged by a fault, the motor operation can be continued by switching to the commercial power
supply operation.
The emergency drive function is available only for standard structure models and IP55 compatible models.

Initial value
Pr. Name Setting range Description
FM | cA 91ang P
100, 111, 112,121,
122, 123, 124,
200, 211, 212, 221,
. 222, 223, 224, . .
523 . Emergenlcy <.:Ir|ve 9999 300,311, 312, 321, Select the operation mode of the emergency drive.
H320 mode selection 322, 323, 324,
400, 411, 412, 421,
422,423,424
9999 Emergency drive disabled.
Set the running frequency in the fixed frequency mode of
0to 590 Hz"™ the emergency drive (when the fixed frequency mode is
524 . selected in Pr.523)
wqeg Emel:gency dzve 9999 Set the PID set point in the PID control mode of the
H321 running spee 0% to 100% "> emergency drive (when the PID control mode is selected in
Pr.523)
99993 Emergency drive disabled.
515 Emergency drive 1to 200 Set the retry count during emergency drive operation.
. dedicated retry 1 . Without retry count excess (no restriction on the number of
1 3
H322 count 9999 retries).
1013 Emergency drive Set the frequency for operation after a retry when any of
H323"1 running speed after | 60 Hz | 50 Hz | 0 to 590 Hz E.CPU, E.1to E.3, and E.5 to E.7 occurs during emergency
323 retry reset drive operation.
514 Eme-rgency dri_ve 0.110 600 s Set thg retry waiting time during emergency drive
H324"" dedicated waiting | 9999 operation.
time 9999 The Pr.68 setting is applied to the operation.
136 !VIC SW|tch'over 1s 0to100s Set the operation interlock time for MC2 and MC3.
A001 interlock time
Automatic Set the frequency at which the inverter-driven operation is
139 switchover 0 to 60 Hz switched over to the commercial power supply operation
frequency from 9999 when the condition for the electronic bypass is established
A004 inverter to bypass during emergency drive operation.
operation 8888, 9999 Electronic bypass during emergency drive is disabled.
Coasting time differs according to the inverter capacity.
0 (Refer to the description of the automatic restart after
. instantaneous power failure function in the Instruction
57 Restart coasting | o509 Manual (Detailed) or the Instruction Manual (Function).)
A702 time S -
Set the waiting time for the inverter to perform a restart after
0.1t030s . . )
restoring power due to an instantaneous power failure.
9999 No restart

*1  The setting is available for the standard structure model and the IP55 compatible model.
*2  Set Pr.524 after setting Pr.523.
*3  When Pr.523 ="100, 200, 300, or 400", the emergency drive is activated regardless of the Pr.524 setting.

1
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4 Connection diagram
» A connection diagram of the emergency drive (commercial mode) is as follows.

MCCB
—x RIL1
— i SIL2
—ci—— OTIL3

Emergency drive execution

Inverter/bypass

Reset

™

15D Mmc3 oL

SE

L

Be careful of the capacity of the sequence output terminals.

MC2

(M

Emergency drive in operation

Fault output during emergency drive

M

M

c3 Mc2

C

!

2

MC3

s

|

*2

24VDC

The applied terminals differ by the settings of Pr.190 to Pr.196 (Output terminal function selection).

Output terminal capacity

Output terminal permissible load

Open collector output of inverter

When connecting an AC power supply, use relay output terminals of the inverter or contact output terminals of the relay output option

(RUN, SU, IPF, OL, FU) 24VDCO1A
Inverter relay output
(A1-C1, B1-C1, A2-B2, B2-C2) 230 VAC 0.3 A
Relay output option 30VDCO0.3A
(FR-A8AR)
*2  When connecting a DC power supply, insert a protective diode.
(FR-A8AR).
*3  The applied terminals differ by the settings of Pr.180 to Pr.189 (Input terminal function selection)
*4

The applied terminals differ by the settings of Pr.190 to Pr.196 (Output terminal function selection).

«*® NOTE

« Be sure to provide a mechanical interlock for MC2 and MC3.
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€4 Emergency drive execution sequence

Point
* When the X84 signal is ON for 3 seconds, the emergency drive is activated.
» The Y65 signal turns ON during emergency drive operation.
« "ED" appears on the operation panel during emergency drive operation.
» The ALMS signal turns ON when a fault occurs during emergency drive operation.

» To activate the emergency drive, the X84 signal needs to be ON for three seconds while all the following
conditions are satisfied.

Item Condition
Emergency drive Pr.523 # "9999"
parameter settings Pr.524 # "9999" (Setting is not required when Pr.523 = "100, 200, 300, or 400".)

Either of the following control methods is selected (when Pr.800 = "9, 10, 20, 109, or 110" or Pr.451
="10, 20, 110, or 9999")

* V/F control

Control method * Advanced magnetic flux vector control

» Real sensorless vector control (speed control)

* PM sensorless vector control (speed control)

* PM sensorless vector control test operation

None of the following conditions are satisfied.

» Enabling the electronic bypass sequence function
» Enabling the brake sequence function
Contradictory condition * Using the FR-A8NS (option)

* During offline auto tuning

* Supplying power through terminals R1 and S1

+ Pr.30="2,102"

* When the "retry" (Pr.523 = "2[][], 3[[l") is selected, it is recommended to use the automatic restart after
instantaneous power failure function at the same time.

« Parameter setting is not available during emergency drive operation.

* To return to the normal operation during emergency drive operation, do the following. (The operation will not be
returned to normal only by turning OFF the X84 signal.)

Reset the inverter, or turn the power supply OFF.
Clear a fault by turning ON the X51 signal while the sequence function is enabled (when the protective function
is activated).

» The operation is switched over to the commercial power supply operation in case of the following during
emergency drive operation while the commercial mode or the retry / commercial mode is selected.

24 V external power supply operation, power failure status or operation with the power supplied through R1/S1
(except when the DC feeding mode 1 or 2 is selected), undervoltage

* To input the X84 signal, set "84" in any of Pr.178 to Pr.189 (Input terminal function selection) to assign the
function.

» For the terminal used for the Y65 signal output, assign the function by setting "65 (positive logic)" or "165
(negative logic)" in any of Pr.190 to Pr.196 (Output terminal function selection). For the terminal used for the
ALM3 signal output, assign the function by setting "66 (positive logic)" or "166 (negative logic)" in any of Pr.190
to Pr.196 (Output terminal function selection).

* The X84 signal input is valid either through the external terminal or via network regardless of the Pr.338 and
Pr.339 settings (Selection of control source in Network operation mode).

» During emergency drive operation, the operation is performed as Pr.502 Stop mode selection at
communication error = "0 (initial value)" and communication errors (such as E.SER) do not occur. (A protective
function is performed according to its operation during emergency drive operation.)
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» The following diagram shows the operation of the emergency drive function (in the retry / output shutoff mode or
in the fixed frequency mode (Pr.523 = "211")).
Emergency drive continued

Continuous operation except in case of critical faults Emergency drive finished
(such as E.PUE) Retry in case of critical faults l
RES [ON]
X84 %‘ ON . i
STF ___[oN ] < 7 . Jon
ALM3 3 3, M [ oN |
ALM T —
Frequency i i i i
Pr524 |- L j R

Motor rotétions per minute
I

Pr.514

i Retry waiting time

Emergency drive in operation Normal operation
Y65 ON
» The following diagram shows the operation of switching over to the commercial power supply operation during
emergency drive operation by using the CS signal (when the electronic bypass during emergency drive operation

is enabled) (in the commercial mode or in the fixed frequency mode (Pr.523 = "411")).
Emergency drive continued

Power su \
pRly | ON \ -

F—

ON
!
™ ON
pr,“&;'}?:L MC delay
L
] ON
N

Coasting

>
>

Time

Motor rotaitions per minute i

Emergehcy drive commercial power supply operation

Emergency drive in operation i

Y65 ON

*1  Input the CS signal via an external terminal.

«*® NOTE

« The emergency drive function is not available for the FR-A800-CRN and FR-B, B3 series inverters.
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€ Emergency drive operation selection (Pr.523, Pr.524)

* Use Pr.523 Emergency drive mode selection to select the emergency drive operation. Set a value in the
hundreds place to select the operation when a valid protective function is activated (critical fault) during
emergency drive. Set values in the ones and tens places to select the operation method.

Pr.523
setting
1000 Output shutoff mode Output shutoff at a critical fault occurrence.

Retry operation at a critical fault occurrence. (Output
shutoff at the occurrence of a fault for which retry is not
200 Retry / output shutoff mode permitted.)

The output is shut off when a critical fault for which retry
is not permitted occurs, or the retry count is exceeded.

Emergency drive operation mode Description

Selecting operation Retry operation at a critical fault occurrence. (Electronic

when a critical fault bypass at the occurrence of a critical fault for which retry

occurs during is not permitted.)

emergency drive The operation is switched over to the commercial power
3[][]*1 Retry / commercial mode operation supply operation when a critical fault for which retry is

not permitted occurs, or the retry count is exceeded.
While Pr.515 = "9999", the operation is switched over to
the commercial power supply operation when the retry
count reaches 200.

The operation is switched over to the commercial power
supply operation when a critical fault occurs.

The operation is performed with the same set frequency
and by the same starting command as those in the

4" | Commercial mode

[100 Normal operation )
normal operation.
Use this mode to avoid output shutoff due to a fault.
011 ) Forward rotation The operation is forcibly performed with the frequency
Fixed .
setin Pr.524.
frequency . . L
M2 mode Reverse rotation Selecting th ) Even when the motor is stopped, the operation is started
eﬁftldn?j t _e operation by the emergency drive operation.
121 Forward rotation metho urlng The operation is performed under PID control using the
emergency drive . .
. . Pr.524 setting as a set point. The measured values are
22 Reverse rotation operation

input in the method set in Pr.128.

Forward rotation
(Second PID
measured value input)
Reverse rotation

[124 (Second PID
measured value input)
9999 Emergency drive disabled.

PID control

(23 mode

The operation is performed under PID control using the
Pr.524 setting as a set point. The measured values are
input in the method set in Pr.753.

*1 Under PM sensorless vector control, the operation is not switched over to the commercial power supply operation and the output is
shut off.

«“® NOTE

» The operation is automatically switched from the PU operation mode or External/PU combined operation mode to

the External operation mode when the emergency drive is activated in the fixed frequency mode or in the PID control
mode.

€ Retry operation during emergency drive (Pr.515, Pr.514)

» Set the retry operation during emergency drive operation. Use Pr.515 Emergency drive dedicated retry count
to set the retry count, and use Pr.514 Emergency drive dedicated waiting time to set the retry waiting time.

» The ALM signal output conditions depend on the Pr.67 Number of retries at fault occurrence setting. (Refer to
the description of the retry function in the Instruction Manual (Detailed) or the Instruction Manual (Function).)

» For the protective functions (critical faults) for which a retry is performed during emergency drive operation, refer
to page 7.

«*® NOTE

« During emergency drive operation, Pr.65 Retry selection is not available.
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® Electronic bypass during emergency drive (Pr.136, Pr.139, Pr.57)

» For selecting the commercial mode (Pr.523 = "3[][], 4[][1"), setting is required as follows.

Set Pr.136 MC switchover interlock time and Pr.139 Automatic switchover frequency from inverter to
bypass operation and assign MC2 and MC3 signals to output terminals.

When the CS signal is assigned to an input terminal, set Pr.57 Restart coasting time # "9999" and input the CS
signal through the terminal. (In the initial setting, the CS signal is assigned to the terminal CS.)

Select V/F control, Advanced magnetic flux vector control, or Real sensorless vector control. (Under PM
sensorless vector control, the operation is not switched over to the commercial power supply operation the output
is shut off.)

» During emergency drive operation, the operation is switched over to the commercial power supply operation
when any of the following conditions is satisfied.

CS signal turns OFF.
A critical fault for which retry is not permitted occurs while Pr.523 = "3[][]".
A critical fault occurs while Pr.523 = "4[][]".

» While the motor is driven by the inverter during emergency drive operation, if a condition for electronic bypass is
satisfied, the output frequency is accelerated/decelerated to the Pr.139 setting. When the frequency reaches the
set frequency, the operation is switched over to the commercial power supply operation. (The operation is
immediately switched over to the commercial power supply operation during output shutoff due to a critical fault
occurrence.)

« If the parameter for electronic bypass is not set while the commercial mode is set (Pr.523 = "3[][], 4[][]"), the
operation is not switched over to the commercial power supply operation even when a condition for switchover is
satisfied, and the output is shut off.

» To assign the MC2 and MC3 signals to output terminals, use any two of Pr.190 to Pr.196 (Output terminal
function selection) and set "18 (positive logic)" for the MC2 signal and set "19 (positive logic)" for the MC3
signal.

» Operation of magnetic contactor (MC2, MC3)

. Operation
Magnetic Installation location Duri ial
contactor uring commercia’ power During inverter operation
supply operation
MC2 Between power supply and motor Shorted Open
MC3 Between inverter output side and motor | Open Shorted
» The input signals are as follows.
MC operation
Signal Functi (o] ti
igna unction peration MC2 MC3
ON: Inverter operation x o
cs’! Inverter/bypass OFF: Emergency drive commercial power N
supply operation 2
) ) ON: Emergency drive operation — —
X84 Emergency drive operation g
OFF: Normal operation x o
. ON: Reset x No change
RES O t tat t
peration status rese OFF: Normal operation — —

*1  Input the CS signal via an external terminal. (Set Pr.162 = "0 to 3, 10 to 13" or Pr.338 = "1".)

*2  If the signal is turned ON after switchover to the emergency drive commercial power supply operation, the operation will not be
returned to the inverter-driven operation.

*3  If the signal is turned OFF during the emergency drive operation, the operation will not be returned to normal.

*4  MC operation is as follows.

Notation MC operation
o ON
x OFF

During inverter operation: MC2-OFF, MC3-ON
During commercial power supply operation: MC2-ON, MC3-OFF
No change | The operation status before changing the signal state to ON or OFF is held.

«*® NOTE

« During electronic bypass operation while the electronic bypass sequence is enabled (Pr.135 = "1"), the emergency
drive function is not available.
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€ PID control during emergency drive operation
» During emergency drive operation in the PID control mode, the operation is performed under PID control using

the Pr.524 setting as a set point. Input the measured values in the method set in Pr.128 or Pr.753.

» When the PID control mode is selected for emergency drive, the PID action during emergency drive operation is

as follows depending on the PID control

setting.

PID control action

Item

Set point / measured
value input setting

Deviation input setting

Without PID control
setting

Measured value input selection (Pr.128, Pr.753)

Held

Terminal 4 input

Terminal 4 input

Forward action / reverse action selection

(Pr.128, Pr.753) Held Held Reverse action
Proportional band (Pr.129, Pr.756) Held Held 100% (initial value)
Integral time (Pr.130, Pr.757) Held Held 1 s (initial setting)
Differential time (Pr.134, Pr.758) Held Held Not used (initial setting)

Applied to the frequency / calculation only
(Pr.128, Pr.753)

Applied to the frequency

Applied to the frequency

Applied to the frequency

Dancer control

Invalid

Invalid

Invalid

Other PID-related settings

Held

Held

Held

* While the "retry" (Pr.523 = "22[], 32[]") is selected in the PID control mode, if a retry occurs at an occurrence of
E.CPU, E.1 to E.3, or E.5 to E.7 during emergency drive operation, the operation is performed not under PID

control but with the fixed frequency.

Use Pr.1013 Emergency drive running speed after retry reset to set the fixed frequency.

€ Operation of protective functions during emergency drive

» Operation of protective functions during emergency drive is as follows.

Protective Operation during Protective Operation during Protective Operation during
function emergency drive function emergency drive function emergency drive
E.OC1 Retry E.OP3 The function is disabled. E.ECA The function is disabled.
E.OC2 Retry E.16 The function is disabled. E.MB1 The function is disabled.
E.OC3 Retry E.17 The function is disabled. E.MB2 The function is disabled.
E.OV1 Retry E.18 The function is disabled. E.MB3 The function is disabled.
E.OV2 Retry E.19 The function is disabled. E.MB4 The function is disabled.
E.OV3 Retry E.20 The function is disabled. E.MB5 The function is disabled.
E.THT Retry E.PE Output shutoff E.MB6 The function is disabled.
E.THM Retry E.PUE The function is disabled. E.MB7 The function is disabled.
E.FIN Retry E.RET Output shutoff E.EP The function is disabled.
E.IPF The function is disabled. E.PE2 Output shutoff E.MP The function is disabled.
E.UVT The function is disabled. E.CPU Retry E.EF The function is disabled.
E.ILF The function is disabled. E.CTE The function is disabled. E.IAH The function is disabled.
E.OLT Retry E.P24 The function is disabled. E.LCI The function is disabled.
E.SOT Retry E.CDO Retry E.PCH The function is disabled.
E.LUP The function is disabled. E.IOH Output shutoff E.PID The function is disabled.

E.LDN The function is disabled. E.SER The function is disabled. E.1 Retry*2
E.BE Retry’’ E.AIE The function is disabled. E.2 Retry 2
E.GF Retry E.USB The function is disabled. E.3 Retry 2
E.LF The function is disabled. E.SAF Retry E5 Retry 2
E.OHT Retry E.PBT Retry*‘1 E.6 Retry*‘]*2
E.PTC Retry E.OS The function is disabled. | |E.7 Retry 12
E.OPT The function is disabled. E.OSD The function is disabled. E. 11 The function is disabled.
E.OP1 The function is disabled. E.ECT The function is disabled. E13 Output shutoff
E.OP2 The function is disabled. E.OD The function is disabled.
*1  While the switchover to the commercial power supply operation during emergency drive operation is enabled, when the same
protective function is activated twice consecutively, the retry is attempted up to twice.
*2  In normal operation (Pr.523 = "200 or 300"), the start signal is turned OFF at the same time the retry function resets the protective

function. Input the start signal again to resume the operation.
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* The fault output during emergency drive operation is as follows.

Pr.190 to Pr.196 setting
Signal Positive Negative Description
logic logic
ALM 99 199 Turns ON at the occurrence of a fault that causes the above-mentioned "retry" or

"output shutoff" during emergency drive operation.

Output when a fault occurs during emergency drive operation.
ALM3 66 166 During emergency drive operation, if a fault that does not activate any protective
function occurs, the signal turns ON for 3 seconds and then turns OFF.

@ Input signal operation

» During emergency drive operation in the fixed frequency mode or in the PID control mode, input signals unrelated
to the emergency drive become invalid with some exceptions.

» The following table shows functions of the signals that do not become invalid during emergency drive operation
in the fixed frequency mode or in the PID control mode.

Input signal status Fixed frequency mode PID control mode
Valid OH, X317, X32, X41™", TRG, TRC, X51, RES, | OH, X31™", X32, X41"", TRG, TRC, X51, RES,
X70, X71 X70, X71
RT, X9, X17, X18, MC, SQ, X64, X65, X686,
Held RT, X9, X17, X18, MC, SQ, X84 X67. X79, Xb4
Always-ON — X14, X77, X78, X80

*1  The signal is available only for the FR-A800-LC.

€4 Emergency drive status monitor

» Set"68" in Pr.52, Pr.774 to Pr.776, Pr.992 to monitor the status of the emergency drive on the operation panel.
» Description of the status monitor

Operation Description
panel | o drive setti E dri ting stat
indication mergency drive setting mergency drive operating status
Emergency drive function
0 v I® . —
setting is not available.
1 During normal operation
Operating properly
3 Electronic bypass during A certain alarm is occurring.*2
4 zmeg?e(;‘cy drive operation is Emergency drive in operation | A critical fault is occurring. The operation is being
Isabled. continued by the retry.
5 A critical fault is occurring. The continuous
operation is not allowed due to output shutoff.
11 During normal operation
12 Operating properly
13 A certain alarm is occurring.?
14 Emergency drive in operation A cri.tical fault is occurring. The operation is being
Electronic bypass during continued by the retry.
15 emergency drive operation is A critical fault is occurring. The continuous
enabled. operation is not allowed due to output shutoff.
o' Electronic bypass is started during emergency drive (during acceleration/
[ deceleration to the switchover frequency).
3[]*1 During electronic bypass during emergency drive (waiting during the interlock time).
4[]*1 During commercial power supply operation during emergency drive

*1  The first digit remains the same as the previous numerical value (fault condition).
*2 "A certain alarm" means a protective function disabled during emergency drive shown in the tables on page 7.

/AN CAUTION

» When the emergency drive operation is performed, the operation is continued or the retry is repeated even when
a fault occurs, which may damage or burn the inverter and motor. Before restarting the normal operation after
using this function, make sure that the inverter and motor have no fault. Any damage of the inverter or the motor
caused by using the emergency drive function is not covered by the warranty even within the guarantee period.
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2 Forward rotation output (Y30) signal and Reverse
rotation output (Y31) signal

The Forward rotation output (Y30) signal and Reverse rotation output (Y31) signal become available under encoder

feedback control.
» Under Vector control or encoder feedback control, the Forward rotation output (Y30) signal or the Reverse
rotation output (Y31) signal is output according to the actual rotation direction of the motor.

«*® NOTE

« For the details on the Y30 and Y31 signals, refer to the Instruction Manual (Detailed) or the Instruction Manual
(Function).
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FR-A800/A800 Plus Series
Instruction Manual Supplement

1 Internal storage device fault (E.PEG)

The operation of the storage device in the inverter can be checked.
If a data fault occurs in the storage device in the inverter, the protective function (E.PEG6) is activated.
When the read value of Pr.890 is "7" or smaller, an inverter reset after All parameter clear can return the operation to

normal. (The parameters that had been changed before All parameter clear must be set again.)

Operation panel — - FR-LUO8
P indication E.PEG D indication | ' 2"t
Name Internal storage device fault
Description This protective function is activated by an inverter reset if writin? data fails due to power-OFF or a data
fault occurs in the storage device during parameter operations 1,
Check point Check if the power was turned OFF during parameter operations.

Corrective action

Check the power supply or the devices on the power system to check that the devices have no fault.

* When E.PE6 occurs due to power-OFF during parameter operations:
Check the read value of Pr.890. When the value is "7" or smaller, perform All parameter clear and
then an inverter reset. The parameters that had been changed before All parameter clear must be
set again.

* When E.PE6 occurs due to other reason (such as turning OFF/ON the power or an inverter reset):
Contact your sales representative.

*1  For example, when parameter clear, All parameter clear, Parameter copy, or offline auto tuning is performed in the inverter, or when
parameter batch write is performed in FR Configurator2.

«“® NOTE

« "E.PE6" does not activate the retry function.

« "E.PE6" outputs the Fault output 3 (Y91) signal.

« "E.PEG6" turns OFF the Safety monitor output (SAFE) signal.

« "E.PEG" is not cleared by turning ON the Fault clear (X51) signal.
« "E.PEG6" is not activated during emergency drive operation.

* The communication data code for "E.PE6" is 172 (HAC).

€ Checking faulty area in the internal storage device
When E.PEG6 occurs, faulty area in the internal storage device can be checked by reading Pr.890.

Pr. Name Initial value | Setting range Description
890 Internal storage device 0 (0 to 9999) A faulty area detected by self-check function can be
H325 | status indication indicated in the internal storage device.

* Pr.890 read

O o o
| |

 Pr.890 setting read
1) -]

* Use the read value of Pr.890 to check the faulty area.
» The following table shows faulty areas indicated by the read value of Pr.890. Some read values indicate that there are multiple
faulty areas. (For example, the read value "7" indicates that all the areas described in No. 1 to No. 3 are faulty.)

No. Read value Description

Storage area other than the area for parameter settings is faulty (such as area for the set frequency).

1 1,357 (When All paramgter .clear is p_erformed, the get frequ.ency, remotely-set frequency, hpst name for
Ethernet communication, position pulse, multi-revolution counter, and offline auto tuning data are
cleared.)

2 2,3,6,7 Storage area for standard parameter settings is faulty.

3 4,5,6,7 Storage area for communication parameter settings is faulty.

4 8 to 9999 Area for manufacturer setting
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2 Note for terminal P3 (200/400 V class only)

Some descriptions about terminal P3 are incorrect in the Instruction Manual. The descriptions are corrected as

follows.

& Details on the main circuit terminals

Use terminal P3 only when a brake resistor is connected.

[Incorrect]

G ulel Terminal name Terminal function description
symbol
Brake resistor connection for FR-A820- | Connect an optional brake resistor across terminals P3 and PR.
P3, PR 00770(15K) to 01250(22K), or FR- Connecting a brake resistor increases the regenerative braking
A840-00470(18.5K) to 01800(55K) capability.
Connect the brake unit (FR-BU2, FR-BU, BU), power regeneration
common converter (FR-CV), power regeneration converter (MT-RC),
P/+, N/- Brake unit connection high power factor converter (FR-HC2), multifunction regeneration
converter (FR-XC), or DC power supply (under DC feeding mode).
When connecting multiple inverters, FR-A820-00770(15K) to
01250(22K) or FR-A840-00470(18.5K) to 01800(55K), in parallel using
Brake unit connection for FR-A820- the FR-CV, FR-HC2, or FR-XC, always use either terminal P/+ or P3 for
P3, N/- 00770(15K) to 01250(22K), or FR- the connection. (Do not use terminals P/+ and P3 together.)
A840-00470(18.5K) to 01800(55K) Do not connect the DC power supply between terminals P3 and N/-. Use
terminals P/+ and N/- for DC feeding.
[Correct]
[ ] Terminal name Terminal function description
symbol
Brake resistor connection for FR-A820- | Connect an optional brake resistor across terminals P3 and PR.
P3, PR 00770(15K) to 01250(22K), or FR- Connecting a brake resistor increases the regenerative braking
A840-00470(18.5K) to 01800(55K) capability.
Connect the brake unit (FR-BU2, FR-BU, BU), power regeneration
] . . common converter (FR-CV), power regeneration converter (MT-RC),
Pl+, N/ Brake unit connection high power factor converter (FR-HC2), multifunction regeneration
converter (FR-XC), or DC power supply (under DC feeding mode).

€ Terminal connection diagrams

In the terminal connection diagrams, the wiring of the optional brake unit is corrected as follows.

[Incorrect]

FR-A820-00770(15K) to 01250(22K),

/ FR-A840-00470(18.5K) to 01800(55K) \

rake resistor

Brake unit

DC reactor B
(FR-HEL)
f l; \', \'; \) : :
IR wa | eesT
= [ R
Earth :Jumper: y
(Ground)

current
limit circuit

»
€
\.

[Correct]

FR-A820-00770(15K) to 01250(22K),

DC reactor

(FRHEL)

/ FR-A840-00470(18.5K) to 01800(55K) \

current
limit circuit

Brake resistor

--4.| Brake unit
(Option)

)
(€
\
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€ Connection of stand-alone option units

When the brake unit (FR-BU2, FR-BU, BU), power regeneration common converter (FR-CV), power regeneration
converter (MT-RC), high power factor converter (FR-HC2), multifunction regeneration converter (FR-XC), or DC
power supply (under DC feeding mode) is connected, use terminal P/+ of the inverter. (Do not use terminal P3.)
The following diagram shows the connection example with the FR-BU2 (GRZG type discharging resistor).

OCR
ON OFF contact

oI - W Mo
Seonli o GRZG type
OCR discharging
MCCB || MC " (RI(R]
Th hase AC el
ree-phase IV P
power supply it gl s

]
|<—10 m or less —
Connection example with the FR-BU2 (GRZG type discharging resistor)
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FR-A800/A800 Plus Series

Instruction Manual Supplement

1 Monitoring terminals S1 and S2 (FR Configurator2)

Graph display using FR Configurator2 is supported for terminals S1 and S2 (data from the high speed sampling and
the USB trace file).

The state of terminals S1 and S2 can be displayed in graph form using FR Configurator2.
The FR Configurator2 version 1.28E or later supports graph display for terminals S1 and S2.

For details on FR Configurator2, refer to the FR Configurator2 Instruction Manual.

€ Digital source (monitor item) selection

» Terminals S1 and S2 can be selected as digital sources for the trace function.
» Select the digital sources (input/output signals) to be set to Pr.1038 to Pr.1045 from the following table. When a

value other than the ones in the following table is set, "0" (OFF) is applied for indication.

Setting Signal Setting Signal Setting Signal
value name value name value name
1 STF 21 X0 101 RUN
2 STR 22 X1 102 SuU
3 AU 23 X2 103 IPF
4 RT 24 X3 104 oL
5 RL 25 X4 105 FU
6 RM 26 X5 106 ABC1
7 RH 27 X6 107 ABC2
8 JOG 28 X7 121 DOO
9 MRS 29 X8 122 DO1
10 STP(STOP) 30 X9 123 DO2
11 RES 31 X10 124 DO3
12 Cs 32 X11 125 DO4
15 S2 33 X12 126 DO5
16 S1 34 X13 127 DO6
35 X14 128 RA1
36 X15 129 RA2
37 DY 130 RA3

2 Note for use with the Type E combination motor

controller

When Appendix "Instructions for UL and cUL" in the Instruction Manual (Startup) mentions the Type E combination

motor controller, only the MMP-T series controllers with the UL mark affixed are applicable for certification.

BCN-C22005-980



FR-A800/A800 Plus Series
Instruction Manual Supplement

1 Earth (ground) fault detection at start / restricting reset
method for an earth (ground) fault

The reset method for the output side earth (ground) fault overcurrent (E.GF) can be restricted.
» Select whether to enable or disable the earth (ground) fault detection at start. When enabled, the earth (ground)
fault detection is performed immediately after a start signal input to the inverter.
+ Select whether to restrict the reset method for an earth (ground) fault.

Pr Name Initial value | Setting range Description
’ el Earth (ground) fault Reset method
0 Not detected at start .
249 Earth (ground) fault detection Not restricted
0 1
H101 at start Detected at start -
2 Restricted

€ Selecting whether to perform the earth (ground) fault detection at
start 2= Wagneticfii

 Ifan earth (ground) fault is detected at start while Pr.249 ="1 or 2", the output side earth (ground) fault overcurrent
(E.GF) is detected and output is shut off.

+ Earth (ground) fault detection at start is enabled under V/F control and Advanced magnetic flux vector control.

* When the Pr.72 PWM frequency selection setting is high, enable the earth (ground) fault detection at start.

«“® NOTE

» Because the detection is performed at start, output is delayed for approx. 20 ms every start.
» Use Pr.249 to enable/disable the earth (ground) fault detection at start. During operation, earth (ground) faults are
detected regardless of the Pr.249 setting.

€ Restricting reset method for an earth (ground) fault

+ The reset method when the output is shut off due to the output side earth (ground) fault overcurrent (E.GF) can
be restricted. When E.GF occurs while Pr.249 = "2", E.GF can be reset only by turning OFF the control circuit
power.

» This restriction prevents the inverter from being damaged due to repeated reset operations by the other methods
such as entering the RES signal.

* When E.GF occurs while Pr.249 = "2", the output short-circuit detection (ALM4) signal can be output.

» For the terminal used to output the ALM4 signal, set "23" (positive logic) or "123" (negative logic) in any of Pr.190
to Pr.196 (Output terminal function selection).

» If Pr.249 is set to "2" while the retry function is enabled (Pr.67 is not set to "0"), no retry is performed even when
E.GF occurs.

» If Pr.249 is set to "2" while the automatic bypass switching after inverter fault is enabled (Pr.138 is not set to "1"),
the operation is not switched to the commercial power supply operation even when E.GF occurs.

» Changing the terminal assignment using Pr.190 to Pr.196 (Output terminal function selection) may affect the
other functions. Set parameters after confirming the function of each terminal.

» E.GF is not cleared by turning ON the Fault clear (X51) signal when Pr.249 = "2".

» If E.GF occurs during emergency drive operation when Pr.249 = "2", the output is shut off.
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2 Output short-circuit fault (E.SCF)

Select the reset operation and fault indication for an output short-circuit.

Initial . Description
Pr. Name Setting range - -
value Operation after detection Reset method
521 Output short-circuit 0 0 E.OC1to E.OC3 Not restricted
H194 detection 1 E.SCF Restricted

The fault indication for an output short-circuit (E.OC1 to E.OC3, and E.SCF) can be changed by the Pr.521
setting.

When an output short-circuit is detected while Pr.521 ="1", E.SCF is displayed and the inverter output is shut off.
When E.SCF occurs while Pr.521 ="1", E.SCF can be reset only by turning OFF the control circuit power. (E.OC1
to E.OC3 can be reset by any reset method.)

This restriction prevents the inverter from being damaged due to repeated reset operations by the other methods
such as entering the RES signal.

When E.SCF occurs, the output short-circuit detection (ALM4) signal can be output.

For the terminal used to output the ALM4 signal, set "23" (positive logic) or "123" (negative logic) in any of Pr.190
to Pr.196 (Output terminal function selection).

If the automatic bypass switching after inverter fault is enabled (Pr.138 is not set to "1"), the operation is not
switched to the commercial power supply operation even when E.SCF occurs.

Operation panel — = FR-LUO8
indication E.SCF —. - r indication Fault
Name Output short-circuit fault

The inverter output is shut off when an output short-circuit is detected while Pr.521 = "1". When Pr.521
="0" (initial value), E.OC1, E.OC2, or E.OC3 appears when an output short-circuit is detected.

Check point Check for output short-circuit.

Check the wiring to make sure that any output short circuit does not occur, then turn OFF the control
circuit power to reset the inverter.

Description

Corrective action

«*® NOTE

* When short-circuit resistance is large, the current does not reach the short-circuit detection level. In such a case,
an output short-circuit cannot be detected.

* Changing the terminal assignment using Pr.190 to Pr.196 (Output terminal function selection) may affect the
other functions. Set parameters after confirming the function of each terminal.

» E.SCF does not activate the retry function.

» E.SCF is not cleared by turning ON the Fault clear (X51) signal.

 If E.SCF occurs during emergency drive operation, the output is shut off.

* The communication data code for E.SCF is 20 (H14).
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3 Extended detection time of the output current and zero

current

The setting range of the Pr.151 Output current detection signal delay time and Pr.153 Zero current detection

time is extended.

Pr. Name LlC] Setting range Description
value
151 Output current detection Set the output current detection time. Enter the tlme.from
M461 signal delay time Os 0to 300s when the output current reaches the set current or higher
9 y to when the Output current detection (Y 12) signal is output.
153 Zero current detection Set the time from when the output current drops to the
M463 time 0.5s 0to300s Pr.152 setting or lower to when the Zero current detection

(Y13) signal is output.

4 Selecting the command interface in the Network
operation mode (Pr.338, Pr.339)

» The proximity dog (X76) signal can be input via communication.

» The following table shows the command interface for the function in the Network operation mode, determined by
the parameter settings: an external terminal or a communication interface (RS-485 terminals or communication
option).

Pr.338 Communication operation command source

0: NET 1: EXT

Pr.339 Communication speed command source

0: NET | 1: EXT | 2:EXT | 0:NET | 1: EXT | 2: EXT

X76

\ Proximity dog

Combined EXT

[Explanation of Terms in Table]
EXT: External terminal only
Combined: Either external terminal or communication interface
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FR-A800/A800 Plus Series
Instruction Manual Supplement

1 Instructions for UL and cUL

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

€ Applicable models
» FR-A820-00046(0.4K) to 04750(90K)
FR-A840-00023(0.4K) to 06830(280K)
* The above models are compliant with both UL 508C and UL 61800-5-1, CSA C22.2 No. 274.
For the instructions for UL 61800-5-1, CSA C22.2 No. 274, refer to this Instruction Manual Supplement.
For the instructions for UL 508C, refer to the FR-A800 Instruction Manual (Startup).

€ Product handling information / Informations sur la manipulation du
produit

-WARNING- Operation of this product requires detailed installation and operation instructions provided in the
Instruction Manual (Startup) and the Instruction Manual (Detailed) 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 les manuels
d’instructions en anglais (Instruction Manual (Startup) et Instruction Manual (Detailed)) destinés a étre utilisés 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.

€ Precautions for compliance with CSA C22.2 No.274

Use the inverter under the conditions of overvoltage category Ill and pollution degree 2 or lower specified in IEC
60664.

€ 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 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.

B 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 cété 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).
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B 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 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.

Voltage Inverter Model Cat. No. Manufacturer Rating (A)
FR-A820-00046(0.4K) BS000GB69V20 Mersen 20
FR-A820-00077(0.75K) BS000GB69V25 Mersen 25
FR-A820-00105(1.5K) BS000GB69V32 Mersen 32
FR-A820-00167(2.2K) BS000GB69V50 Mersen 50
FR-A820-00250(3.7K) BS000GB69V80 Mersen 80
FR-A820-00340(5.5K) BS000GB69V100 Mersen 100
FR-A820-00490(7.5K) BS000GB69V125 Mersen 125
FR-A820-00630(11K) PC30UD69V160TF Mersen 160

il?a\ 2\5/ FR-A820-00770(15K) PC30UD69V200TF Mersen 200
FR-A820-00930(18.5K) PC30UD69V250TF Mersen 250
FR-A820-01250(22K) PC30UD69V250TF Mersen 250
FR-A820-01540(30K) PC30UD69V315TF Mersen 315
FR-A820-01870(37K) PC30UD69V400TF Mersen 400
FR-A820-02330(45K) PC30UD69V450TF Mersen 450
FR-A820-03160(55K) PC32UD69V500TF Mersen 500
FR-A820-03800(75K) PC32UD69V550TF Mersen 550
FR-A820-04750(90K) PC33UD69V700TF Mersen 700
FR-A840-00023(0.4K) BS000GB69V20 Mersen 20
FR-A840-00038(0.75K) BS000GB69V20 Mersen 20
FR-A840-00052(1.5K) BS000GB69V25 Mersen 25
FR-A840-00083(2.2K) BS000GB69V32 Mersen 32
FR-A840-00126(3.7K) BS000UB69V75 Mersen 75
FR-A840-00170(5.5K) BS000UB69V75 Mersen 75
FR-A840-00250(7.5K) BS000GB69V100 Mersen 100
FR-A840-00310(11K) BS000GB69V100 Mersen 100
FR-A840-00380(15K) BS000GB69V100 Mersen 100
FR-A840-00470(18.5K) BS000GB69V125 Mersen 125
FR-A840-00620(22K) BS000UB69V 160 Mersen 160

400V FR-A840-00770(30K) BS000UB69V200 Mersen 200

class FR-A840-00930(37K) PC30UD69V200TF Mersen 200
FR-A840-01160(45K) PC30UD69V250TF Mersen 250
FR-A840-01800(55K) PC30UD69V315TF Mersen 315
FR-A840-02160(75K) PC30UD69V315TF Mersen 315
FR-A840-02600(90K) PC30UD69V350TF Mersen 350
FR-A840-03250(110K) PC31UD69V450TF Mersen 450
FR-A840-03610(132K) PC31UD69V550TF Mersen 550
FR-A840-04320(160K) PC31UD69V630TF Mersen 630
FR-A840-04810(185K) PC33UD69V800TF Mersen 800
FR-A840-05470(220K) PC33UD69V900TF Mersen 900
FR-A840-06100(250K) PC33UD69V1000TF Mersen 1000
FR-A840-06830(280K) PC33UD69V1100TF Mersen 1100
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€ Capacitor discharge time / Temps de décharge du condensateur
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 témoin LED s’éteint. Toute personne impliquée dans le cablage ou
I'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.

€ 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.

€ Short circuit ratings
» 200 V class: Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes,
240 V Maximum.
* 400 V class: Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes,
500V maximum.

€4 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.
This function detects the overload (overheat) of the motor,

stops the operation of the inverter's output transistor, and

Operation characteristics of electronic thermal relay function stops the output. (The operation characteristic is shown on the

Pr. 9 =50% setting of f Pr. 9 =100% setting Ieft)
inverter rating*1.2 of inverter rating*1.2
< |E 4 j_ eirari * When using the Mitsubishi Electric constant-torque motor
> | E Ponz i — ° i i .
§ 5 jor more*3 20Hz - Operation range 1) Set one of "1, 13 to 16, 50, 53, 54" in Pr.71. (This provides a
s 10H Ri the right of
2 G = |60 20Hz. | iz ange on the right o . L. .
g 2|8 { ;‘:'H 6Hz AET;;%:;::‘L;‘??F;; 100% continuous torque characteristic in the low-speed
= gx 5040.5Hz ] omz clf:r%ecl(;?istig cirv(; range,)
=+ |__Characteristic when electronic thermal .
\ relay function for motor protection is (2) Set the rated current of the motor in Pr.9.
ﬂg’u 240 \\\ \ \ turned off (When Pr. 9 setting is 0(A))
s |
£ é 180 *1 When a value 50% of the inverter rated output current (current
; g \ \\\\\ ——— value) is set in Pr.9
& |3 120 I\ transistor *2  The % value denotes the percentage to the inverter rated
E 2 protection*4 .
g2 |o 6 | current. It is not the percentage to the rated motor current.
E *3  When you set the electronic thermal relay function dedicated to
a5k N0 — = the Mitsubishi Electric constant-torque motor, this
1 L . . .
|n5voenerompu?2urrem (0/1)50 20 characteristic curve applies to operation at 6 Hz or higher.

(% to the rated output current) . . . . .
*4  Transistor protection is activated depending on the

temperature of the heat sink. The protection may be activated
even with less than 150% depending on the operating
conditions.

3 BCN-C22005-988



«“® NOTE

The internal accumulated heat value of the electronic thermal relay function is reset by inverter power reset and
reset signal input. Avoid unnecessary reset and power-OFF.

When multiple motors are driven with a single inverter or when a multi-pole motor or a special motor is driven, install
an external thermal relay (OCR) between the inverter and motors. Note that the current indicated on the motor rating
plate is affected by the line-to-line leakage current (details in the Instruction Manual (Detailed)) when selecting the
setting for an external thermal relay.

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

When the difference between the inverter and motor capacities is large and the setting is small, the protective
characteristics of the electronic thermal relay function will be deteriorated. In this case, use an external thermal
relay.

A special motor cannot be protected by the electronic thermal relay function. Use an external thermal relay.

Set Pr.9 = "0" for vector-control-dedicated motors (SF-V5RU) because they are equipped with thermal protectors.
Motor over temperature sensing is not provided by the drive.

€ Applicable power supply

For use at an altitude above 2000 m (maximum 2500 m), only a neutral-point earthed (grounded) power supply can

be used.
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FR-A800/A800 Plus Series
Instruction Manual Supplement

1 Compatibility with SF-PR 0.4kW

The SF-PR 0.4kW is supported. Offline auto tuning is not required for operation under Advanced magnetic flux vector

control, Real sensorless vector control, or Vector control. (When the wiring length exceeds 30 m, offline auto tuning

must be performed.)

4 Automatic change of Pr.0 Torque boost and Pr.12 DC injection
brake operation voltage

* When initial values are setin Pr.0 and Pr.12, the Pr.0 and Pr.12 settings are automatically changed to the values
in the following table by changing the Pr.71 setting.

Inverter Pr.0 value (%) after automatic change HEPATIE A LT B
change

Standa*r1d c:)::::: t SF-PR™ Constant-

motor 2 Standard 3
FR-A820-[] FR-A840-[] motor motor™! torqu*e2 SF-PR

SLD | ND | SLD | ND Pr.81 Pr.81 Pr.81 Pr.81 motor

/LD | /HD | /LD | /HD | #2,4,6 =2 = =
00046(0.4K) | 00023(0.4K) |6 6 5 8 6.5 7.5 4 4 5
00077(0.75K) | 00038(0.75K) | 6 6 4 7.4 6 6.4 4 4 4
00105(1.5K) | 00052(1.5K) | 4 4 3 5.8 5 3.7 4 4 25
00167(2.2K) | 00083(2.2K) | 4 4 25 6 4.5 3.3 4 4 25
00250(3.7K) | 00126(3.7K) | 4 4 25 6.4 45 42 4 4 25
00340(5.5K) | 00170(5.5K) |3 2 2 4.5 3.7 3.3 4 2 2
00490(7.5K) | 00250(7.5K) | 3 2 2 44 4.5 3.8 4 2 2
00630(11K) 00310(11K) 2 2 1.5 3.5 3.3 35 2 2 1.5
00770(15K) 00380(15K) 2 2 1.5 4.5 3 35 2 2 1.5
00930(18.5K) | 00470(18.5K) | 2 2 1.5 4 3.2 3 2 2 1.5
01250(22K) 00620(22K) 2 2 1.5 25 34 3 2 2 1
01540(30K) 00770(30K) 2 2 1 3 2 25 2 2 1
01870(37K) 00930(37K) 2 2 1 2 25 2.6 2 2 1
02330(45K) 01160(45K) 15 |2 15 |2 1 2 2 24 2 2 1
03160(55K) 01800(55K) 15 |2 15 |2 0.7 2 2 0.7 2 2 1
il el L C O O E E E E

«*® NOTE

Pr.71="0, 2t0 6, 20, 23, 24, 40,

43, or 44" (standard motor)

Pr.71 ="1, 13 to 16, 50, 53, or 54" (constant-torque motor)

Pr.71 ="70, 73, or 74" (SF-PR)

* When the Pr.0 and Pr.12 settings are changed from their initial values, the automatic change is not performed.

* When the SF-PR motor is selected (Pr.71 = "70, 73, or 74"), the output current may become large due to a small
load by setting Pr.81 Number of motor poles according to the number of the SF-PR motor poles.

* When the SF-PR motor is used, the output current tends to increase compared with the case where the SF-JR or
SF-HR motor is used. Depending on the load conditions, the output current may increase even though the torque
boost value has been automatically changed. When the protective function such as the electronic thermal O/L relay
(E.THT, E.THM) or stall prevention (OL, E.OLT) is activated, adjust the Pr.0 Torque boost according to the load.
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2 Compatibility with PM motor EM-A series

The PM motor EM-A series (200 V class 0.75kW to 7.5kW) is supported.

Motor model: EM-AMF[] 0.75kW 1.5kW 2.2kW 3.7kW 5.5kW 7.5kW
SLD 04 075 15 22 37 55
Applicable inverter LD 04 075 15 22 37 55
model
FRAB20-K ND 075 15 22 37 55 75
HD 15 22 37 55 75 11

21 Selecting the PM sensorless vector control

@ Initializing the parameters required for the PM sensorless vector
control (Pr.998)

* PM parameter initialization sets parameters required for driving an EM-A motor.
+ Two methods of the motor parameter initialization are available: using Pr.998 PM parameter initialization, and

using IPM parameter initialization (",'

A
)

Pr. Name Initial | Setting Description
value range
L . The setting of the motor parameters is
Parameter setting (in frequencies) for an . ) .
0 induction motor changed to the setting required to drive
an induction motor.
Parameter setting (in rotations per minute) . .
3003 for an MM-CF motor The setting of the motor parameters is
P - 7 Y- changed to the setting required to drive
3103 arameter setting (in frequencies) for an an MM-CF motor.
MM-CF motor
3044 ;arr:rTEe’;\ir:ent]tg;gr(m rotations per minute) The setting of the motor parameters is
P - 7 Y- changed to the setting required to drive
3144 arameter setting (in frequencies) for an an EM-A motor.
EM-A motor
998 PM parameter 0 5 " T —— o)
E430 initialization arameter setting (in rotations per minute ) )
8009 for an IPM motor other than EM-A/MM-CF The setting of the motor par.ameters Is
(after tuning) changed to the setting required to drive
— - an IPM motor. (Set Pr.71 Applied motor
Parameter setting (in frequencies) for an and perform offline auto tuning in
8109 IPM motor other than EM-A/MM-CF (after advance.)
tuning) '
Parameter setting (in rotations per minute) The setting of the motor parameters is
9009 for an SPM motor
(after tuning) changed to the setting required to drive
- - - an SPM motor. (Set Pr.71 Applied
Parameter setting (in frequencies) for an motor and perform offline auto tuning in
9109 SPM motor
) advance.)
(after tuning)

» To use a motor capacity that is one

required to drive an induction motor.

rank lower than the inverter capacity, set Pr.80 Motor capacity before
performing PM parameter initialization.
* When "3003, 3044, 8009, or 9009" is set in Pr.998, the motor speed which was set/monitored in frequencies is
set/monitored in motor rotations per minute. To set/monitor in frequencies, set "3103, 3144, 8109, or 9109" in
Pr.998.
+ Set Pr.998 = "0" to change the PM sensorless vector control parameter settings to the parameter settings

* When using an IPM motor or SPM motor other than EM-A or MM-CF, set Pr.998 = "8009, 8109, 9009, or 9109".
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«“® NOTE

Make sure to set Pr.998 before setting other parameters. If the Pr.998 setting is changed after setting other
parameters, some of those parameters are initialized too. (Refer to the "List of the target parameters for the motor
parameter initialization".)

To change back to the parameter settings required to drive an induction motor, perform Parameter clear or All
parameter clear.

Whenever the setting of Pr.998 PM parameter initialization is changed from "3003, 3044, 8009, or 9009 (rotations
per minute)" to "3103, 3144, 8109, or 9109 (frequency)", and vice versa, all the relevant parameters are initialized.
The purpose of Pr.998 is not to change the display units. Use Pr.144 Speed setting switchover to change the
display units between rotations per minute and frequency. Using Pr.144 enables switching the units between
rotations per minute and frequency without initializing the settings of the motor parameters.

Example) Changing the Pr.144 setting between "6" and "106" switches the display units between frequency and
rotations per minute.

For an inverter out of the capacity range of the EM-A motor, the settings "3044 and 3144" are disabled. For an
inverter out of the capacity range of the MM-CF motor, the settings "3003 and 3103" are disabled.

The PM parameter initialization (Pr.998) changes parameter settings for the first motor. When a PM motor is used
as the second motor, parameters for the second motor must be set individually.

@ List of the target parameters for the motor parameter initialization
(EM-A)

» The parameter settings in the following table are changed to the settings required to perform PM sensorless
vector control by selecting PM sensorless vector control with the IPM initialization on the operation panel or with
Pr.998 PM parameter initialization. The changed settings differ according to the specification (capacity) of the
PM motor used.

» Performing Parameter clear or All parameter clear sets back the parameter settings to the settings required to
drive an induction motor.

Induction PM lpotor (settl_ng in PM motor (se:ttmg in Setting increments
motor rotations per minute) frequencies)
Pr. Name Pr.998 = "0 = =
(initial value)” Pr.998 = "3044" (EM-A) Pr.998 = "3144" (EM-A) F:'I'.998"— '!’r.998 =
3044 0, 3144
FM CA
Maxi t tati . .
1 Maximum frequency 120 Hz aximurm POTOr FOtaionS 1 Maximum motor frequency™ | 1rmin | 0.01 Hz
per minute
Rated motor rotations per P .
4 Multi-speed setting (high speed) 60 Hz | 50 Hz minute”2 P Rated motor frequency 2 1 r/min 0.01 Hz
. Invert "
9 Electronic thermal O/L relay rrz;\tI:d ‘errem Rated motor current 2 0.01A
10 DC injection brake operation 3 Hz Rgted motor*rzotations per Ratgd motor frequency x 1 timin 0.01 Hz
frequency minute x 3% 3%
. Rated motor rotations per Rated motor frequency x .
13 Starting frequency 0.5Hz minute x 0.5%2 0.5%"2 1 r/min 0.01 Hz
Rated motor rotations per Rated motor frequency x )
15 Jog frequency 5Hz minute x 10%2 10%2 1 r/min 0.01 Hz
18 High speed maximum frequency 120 Hz :)/I;xrlnni\rl:::etgotor rotations Maximum motor frequency*z 1 r/min 0.01 Hz
Acceleration/deceleration Rated motor rotations per . )
20 reference frequency 60 Hz | 50 Hz minute ™2 Rated motor frequency 1 r/min 0.01 Hz
22 Stall prevention operation level 150% 200% 0.1%
37 Speed display 0 0 1
55 Frequency monitoring reference 60 Hz | 50 Hz r'?iir:z?e?;omr rotations per Rated motor frequencykz 1 r/min 0.01 Hz
o Invert *
56 Current monitoring reference rg\tI:d ierent Rated motor current 2 0.01A
71 Applied motor 0 1140 1
80 Motor capacity 9999 Motor capacity (EM-A)"! 0.01 kW
81 Number of motor poles 9999 Number of motor poles (EM-A)" 1
84 Rated motor frequency 9999 z?r:z?e[gomr rotations per Rated motor frequencykz 1 r/min 0.01 Hz
Rated t tati - .
116 | Third output frequency detection | 60 Hz | 50 Hz mj‘njtefg" Or TOtaoNS T | ¢ ated motor frequency 2 1min | 0.01 Hz
125 | Terminal 2 frequency setting gain Rated motor rotations per . .
(903) | frequency 60 Hz | 50 Hz minute2 Rated motor frequency 1 r/min 0.01 Hz
126 | Terminal 4 frequency setting gain Rated motor rotations per " )
(905) | frequency 60 Hz | 50 Hz minute™2 Rated motor frequency 1 r/min 0.01 Hz
. . Number of motor poles (EM- | Number of motor poles (EM-
144 tt tch 4 N N 1
Speed setting switchover A) + 1002 A2
240 Soft-PWM operation selection 1 0 1
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Induction PM motor (setting in PM motor (setting in Aoyt
motor rotations per minute) frequencies) S I s
Pr. Name Pr.998 = "0 - =
(initial value)” |  Pr.998 = "3044" (EM-A) Pr.998 = "3144" (EM-A) | L:298= | Pr.998=
3044 0,3144
FM CA
Rat t tati - .
263 | Subtraction starting frequency | 60 Hz | 50 Hz mianjfefg° Or Totations Per | ¢ ated motor frequency 2 1tmin | 0.01 Hz
Power failure deceleration time Rated motor rotations per ) )
266 switchover frequency 60 Hz | 50 Hz minute’2 Rated motor frequency 1 r/min 0.01 Hz
. Maximum motor rotations Maximum motor frequency x )
374 Overspeed detection level 9999 per minute x 115%'2 115%"2 1 r/min 0.01 Hz
Frequency for maximum input Rated motor rotations per v ]
386 pulse 60 Hz | 50 Hz minute™2 Rated motor frequency 1 r/min 0.01 Hz
422 Position control gain 2551 205" 1¢71
505 | Speed setting reference 60 Hz | 50 Hz | Rated motor frequency 2 0.01 Hz
Current average value monitor Inverter o
557 signal output reference current rated current Rated motor current 0.01A
Regeneration avoidance o o o
665 frequency gain 100% 80% 0.1%
820 Speed control P gain 1 60% 30% 1%
821 Speed control integral time 1 0.333 s 0.333 s 0.001s
Torque control P gain 1 (current o o o
824 loop proportional gain) 100% 150% 1%
805 Torque contrql mtegra] time 1 5ms 6.7 ms 0.1 ms
(current loop integral time)
i x
870 Speed detection hysteresis 0 Hz riziir:z?en:o(;(.); a;?tzatlons per (I?ast;(fzmotor frequency 1 r/min 0.01 Hz
Regeneration avoidance :
885 | compensation frequency limit 6 Hz Rated molor fotations per | Rated motor frequency 1t/min | 0.01 Hz
value minute x 6% 6%
893 Energy saving monitor reference Invertgr rated Motor capacity (Pr.80) 0.01 KW
(motor capacity) capacit:
C14 | Terminal 1 gain frequency Rated motor rotations per . )
(918) | (speed) 60Hz | S0Hz | . o2 Rated motor frequency 1r/min | 0.01Hz
Per-unit speed control reference Maximum motor rotations . ' .
T2 frequency 120 Hz per minute 2 Maximum motor frequency 1 r/min 0.01 Hz

o*® NOTE

*1  When a value other than "9999" is set, the set value is not changed.
*2  The rated motor rotations per minute (frequency), maximum motor rotations per minute (frequency), number of motor poles, and rated
motor current are as follows.

Item

0.75kW

1.5kW or higher

minute (frequency)

Rated motor rotations per

3000 r/min (100 Hz)

3000 r/min (150 Hz)

minute (frequency)

Maximum motor rotations per

4000 r/min (133.33 Hz)

4000 r/min (200 Hz)

Number of motor poles

1

6

Rated motor current

0.75kW: 3.3 A, 1.5kW: 6.1 A, 2.2kW: 9.3 A, 3.7

W: 16.5 A, 5.5kW: 22.0 A, 7.5kW: 31.0 A

* When the motor parameter initialization is performed with the setting in units of rotations per minute (Pr.998 =

"3044"), the parameters not listed in the table and the monitor items are also set and displayed in rotations per

minute.

€ List of the target parameters for the motor parameter initialization

(other than EM-A)

* The settings in Pr.10, Pr.422, and Pr.665 are changed to the settings shown in the following table by selecting
a motor other than EM-A with the IPM initialization on the operation panel or with Pr.998 PM parameter
initialization. For other parameters whose settings are to be changed, refer to the Instruction Manual (Detailed).

Induction PM motor (setting in PM motor (setting in Setting increments
motor rotations per minute) frequencies) 9
Pr.998 ="0 | Pr.998 = "3003" (MM-CF) | Pr.998 = "3103" (MM-CF) | Pr.998 = T
Pr. Name (initial value)" | Pr.998 = "8009, 9009" | Pr.998 = "8109, 9109" *3003, | Fr998= 9,
EM CA (other than EM-A/MM- (other than EM-A/MM- 8009, 91'09,, ’
CF) CF) 9009"
10 fDC injection brake operation 3 Hz 3 H 3 Hz 1 t/min 0.01 Hz
requency
422 Position control gain 25571 25571 1g7
Regeneration avoidance
665 frequency gain 100% 100% 0.1%

*1  The setting value is converted from frequency to rotations per minute. (It differs according to the number of motor poles.)

4
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22 Offline auto tuning for a PM motor (motor constant tuning)

The offline auto tuning enables the optimal operation of a PM motor.
» Automatic measurement of motor constants (offline auto tuning) enables optimal operation of motors for PM
sensorless vector control even when motor constants vary or when the wiring distance is long.

€ Before performing offline auto tuning

Check the following points before performing offline auto tuning:
» The PM sensorless vector control is selected.
» A motor is connected. (Check that the motor is not rotated by an external force during tuning.)

» The maximum frequency under PM sensorless vector control is 400 Hz.

» The motor may rotate slightly even if the offline auto tuning without the motor rotating (Pr.96 Auto tuning setting/
status = "11") is selected. (It does not affect the tuning performance.)
Fix the motor securely with a mechanical brake, or before tuning, make sure that it is safe even if the motor
rotates. (Caution is required especially in vertical lift applications.)

» Tuning is not available during position control under PM sensorless vector control.

€ Settings

» To perform tuning, set the following parameters about the motor.

First motor Pr.

Second motor Pr.

Name

Setting for EM-A

80

453

Motor capacity

81 454 Number of motor poles b for the fi

9 51 Electronic thermal O/L relay arameters for t e |.r.st T"Ot."r are set
by IPM parameter initialization.

84 457 Rated motor frequency

71 450 Applied motor

83 456 Rated motor voltage Initial value (200 V)

96 463 Auto tuning setting/status 11

«*® NOTE

» Under PM sensorless vector control, tuning cannot be performed even when Pr.96 = "101". When the EM-A is set
to the applied motor, tuning cannot be performed even when Pr.96 = "1 or 101".

» Use the following parameters in the initial settings ("9999").

First motor Pr.

Second motor Pr.

Name

Setting for EM-A

702 743 Maximum motor frequency 9999 (initial value)
707 744 Motor inertia (integer

inertia (integer) 9999 (initial value)
724 745 Motor inertia (exponent)
725 746 Motor protection current level 9999 (initial value)

€ Performing tuning

Poin t

» Before performing tuning, check the monitor display of the operation panel or parameter unit if the inverter is in the
state ready for tuning. The motor starts by turning ON the start command while tuning is unavailable.

* In the PU operation mode, press / on the operation panel.

In the external operation mode, turn ON the start command (STF signal or STR signal). Tuning starts.
For details on the tuning procedure, refer to "5.13.4 Offline auto tuning for a PM motor (motor constants tuning)"

in the Instruction Manual (Detailed).

€ Parameters updated by tuning results after tuning

First motor Pr.

Second motor Pr.

Name

Description

90

458

Motor constant (R1)

Resistance per phase

717

741

Starting resistance tuning compensation

96

463

Auto tuning setting/status
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€ Tuning adjustment (Pr.1002)

» The overcurrent protective function may be activated during Lq tuning for an easily magnetically saturated motor
(motor with a large Lg decay ratio). In such case, adjust the target flowing current used for tuning with Pr.1002
Lq tuning target current adjustment coefficient.

4 Changing the motor constants

» The motor constants can be set directly when the motor constants are known in advance, or by using the data
measured during offline auto tuning.

» According to the Pr.71 (Pr.450) setting, the range of the motor constant parameter setting values and units can
be changed. The changed settings are stored in the EEPROM as the motor constant parameters.

€4 Changing the motor constants (when setting motor constants in
units of Q, mH, or A)

* Set Pr.71 as follows.

Motor Pr.71 setting
PM motor | EM-A 1140

» Set desired values as the motor constant parameters.

First Second Name Setting range : Setting Initial
motor Pr. | motor Pr. increments value
90 458 Motor constant (R1) 0to 50 Q, 9999 0.001 Q
92 460 Motor constant (L1)/d-axis inductance (Ld) | 0 to 500 mH, 9999 0.01 mH
93 461 Motor constant (L2)/g-axis inductance (Lq) | 0 to 500 mH, 9999 0.01 mH
706 738 Induced voltage constant (phi f) 0 to 5000 mV (rad/s), 9999 | 0.1 mV (rad/s) | 9999
859 860 Torque current/Rated PM motor current 0 to 500 A, 9999 0.01A
1412 1413 lexc)ptg;;r:ﬁuced voltage constant (phi f) 00 2, 9999 1

o*® NOTE

« 1f"9999" is set, tuning data will be invalid. When the EM-A motor is selected, the EM-A constant is used.

» To change a motor induced voltage constant of PM motors, the setting in Pr.706 Induced voltage constant (phi
f) or Pr.738 Second motor induced voltage constant (phi f) must be changed. If the constant after the change
exceeds the setting range of Pr.706 or Pr.738 (0 to 5000 mV (rad/s)), set Pr.1412 Motor induced voltage constant
(phi f) exponent or Pr.1413 Second motor induced voltage constant (phi f) exponent. Set a value in the

exponent n in the formula, Pr.706 (Pr.738) x 10" [mV (rad/s)], to set the induced voltage constant (phi f).
* When Pr.1412 (Pr.1413) = "9999", the motor induced voltage constant is as set in Pr.706 (Pr.738). (No exponent
setting)
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23 Selection of the control method and the control mode

» Select a control method (and a control mode) from V/F control, Advanced magnetic flux vector control (speed
control), Real sensorless vector control (speed control, torque control), Vector control (speed control, torque

control, position control), and PM sensorless vector control (speed control, position control).
Settings
of Pr.80
(Pr.453) Pr.71 Pr.800 setting" Pr._4 51*1 Control method Control mode Remarks
(Pr.450) setting
and Pr.81
(Pr.454)
Induction motor | For details on the settings, refer to the Instruction Manual (Detailed).
9,109 | — PM sensorless vector control test operation
13,113 Position control™® | —
Speed control / ) . "
EM-A, MM-CF2 | 14, 114 PM sensorless position control mg s[gnallgﬁi:[_)osmog con:ro:
vector control switchover™ signa : speed contro
?%m't'al value), 20, 110 Speed control —
Otherthan 0,100 Speed control —
9999 3,103 Position control —
Vector control” . ”
PM motor (other 4 104 Sg;ﬁgrfgggg I01 MC signal ON: position control
than EM-A/MM- ’ pos MC signal OFF: speed control
CF) switchover
9,109 — PM sensorless vector control test operation
20 (initial value), . PM sensorless
8 —
110°8 20, 110 vector control Speed control
PM motor o 9999 (initial | The setting value of Pr.800 is used for the second motor.
value) (PM sensorless vector control (speed control) when Pr.800="9 or 109")
9999"3 — — V/F control

*1  The setting values of 100 and above are used when the fast-response operation is selected.

*2  For the EM-A or MM-CF motor, the setting other than "9, 13, 14, 109, 113, 114, or 9999" in Pr.800 (Pr.451) has the same meaning
as the setting "20 or 110" in Pr.800 (Pr.451) (speed control under PM sensorless vector control).

*3  VIF control is applied when Pr.80 or Pr.81 is "9999", regardless of the Pr.800 setting. When Pr.71 is set to the EM-A or MM-CF, PM
sensorless vector control is enabled even if Pr.80 # "9999" or Pr.81 = "9999". (When other PM motors are used, set Pr.80 and Pr.81
according to the motor. Otherwise, proper operation cannot be performed.)

*4  Setting Pr.788 (Pr.747) = "0" (low-speed range torque characteristic disabled) selects speed control.

*5  The operation for the setting of "0 or 100" is performed when "1, 2, 6, 101, 102, or 106" is set.

*6  The operation for the setting of "4 or 104" is performed when "5 or 105" is set.

*7  Speed control under PM sensorless vector control is applied if an option for vector control for PM motor is not installed.

*8 The operation for the setting of "20 or 110" is performed when "10 to 14 or 111 to 114" is set.

24 Low-speed range torque characteristics selection

€ When the low-speed range high-torque characteristic is enabled
(Pr.788 Low speed range torque characteristic selection = "9999
(initial value)")

« The high frequency superposition control provides enough torque in the low-speed range operation.
» The low-speed range high-torque characteristic is enabled for the EM-A and MM-CF motors.

€ When the low-speed range high-torque characteristic is disabled
(Pr.788 Low speed range torque characteristic selection = "0")

* The current synchronization operation reduces much motor noise compared with the high frequency
superposition control.
+ Since the torque in a low-speed range is low, use this setting for an operation with light start-up load.

o*® NOTE

» Position control under PM sensorless vector control is not available when the current synchronization operation is
selected. Zero speed and servo lock are also disabled during current synchronization operation.
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25 Applied motor

By setting the applied motor type, the thermal characteristic appropriate for the motor can be selected.

When using a constant-torque or PM motor, the electronic thermal O/L relay is set according to the motor.

When the Advanced magnetic flux vector control, Real sensorless vector control, Vector control, or PM sensorless
vector control is selected, the motor constant necessary for control (SF-PR, SF-JR, SF-HR, SF-JRCA, SF-HRCA, SF-
V5RU (1500 r/min series), EM-A, MM-CF, etc.) is also selected at the same time.

Pr. Name Initial Setting range Description
value

0106, 13 to 16, 20, 23, 24, 30, 33, By selecting a motor, the thermal
71 Applied motor 0 34,40, 43, 44, 50, 53, 54, 70, 73, cti/aracteris?ic and mc‘)tor constant of
c1o0 |PP 74, 330, 333, 334, 1140, 8090, each mofor are set

8093, 8094, 9090, 9093, 9094 '

0,1,3106,131t016, 20, 23, 24, 30, Set this parameter when using the
450 33, 34,40, 43, 44, 50, 53, 54, 70, second r?1otor (the same spec?fications
c200 | Second applied motor | 9999 73, 74,330, 333, 334, 1140, 8090, | o 71)

8093, 8094, 9090, 9093, 9094 o

9999 The function is disabled.

€ Setting the applied motor

» Refer to the following list and set the parameters according to the applied motor.

Electronic thermal O/L relay
. function
Pr.71 | Pr.450 Motor Motor constant value range (increment)
Constant
Standard PM
-torque
o 0 Standard motor (such as SF-JR) o
Constant-torque motor (SF-
1 JRCA, etc.) o
SF-V5RU (other than the 1500 r/ Pr.82 (Pr455), Pr.859 (Prseo)
:'” sde”:S) sy | 010500 A, 9999 (001 NG
2 [= S S | o000 oo 01 47 :
M'tj bish Elpt' andard Pr.90 (Pr.458), Pr.91 (Pr.459)
itsubishi Electric standar . *3
20 motor (SF-JR 4P 1.5kW or lower) 01050 0, 9999 (0.001 Q) " ©
Vector control dedicated motor * 0 0 400 mQ, 9999 (0.01 mQ)
30 SF-VBRU (1500 r/min series) ::zzr()PrAGO), Pr.93 (Pr.461) (Induction 5
SFTHY 0 to 6000 mH, 9999 (0.1 mH)"3
20 Mitsubishi Electric high-efficiency |~ ° © mH, (0.1 mH) . .
motor SF-HR + 0 to 400 mH, 9999 (0.01 mH)
o0 Mitsubishi Electric constant- Pr.92 (Pr.460), Pr.93 (Pr.461) (*SM motor) ;
torque motor SF-HRCA » 0 to 500 mH, 9999 (0.01 mH)*4
Mitsubishi Electric high- * 0to 50 mH, 9999 (0.001 mH)
70 performance energy-saving Pr.94 (Pr.462) . o
motor SF-PR « 0 to 100%, 9999 (0.1%)"3
. « 0 to 100%, 9999 (0.01%)™ °
2 -

330 IPM motor MM-CF Pr.706 (Pr.738) (MM-CF)
" + 0 to 5000 mV (rad/s), 9999 5
1140 PM motor EM-A (0.1 mV (rad/s)) (EM-A)
8090 IPM motor (other than EM-A/MM- o

CF)
9090 SPM motor o
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Electronic thermal O/L relay

) function
Pr.71 | Pr.450 Motor Motor constant value range (increment)
Constant
Standard PM
-torque
3(4)% Standard motor (such as SF-JR) o
Constant-torque motor (SF-
13 (14)5 JRCA, etc.) o
(14) SF-V5RU (other than the 1500 r/
min series)
23 (24Y'5 Mitsubishi Electric standard o
(24) motor (SF-JR 4P 1.5kW or lower)
Vector control dedicated motor
33(34)° SF-VSRU (1500 r/min series) Pr.82 (Pr.455), Pr.859 (Pr.860), Pr.90 °
SF-THY (Pr.458), Pr.91 (Pr.459), Pr.92 (Pr.460), Pr.93
43 (44)'5 Mitsubishi Electric high-efficiency | (Pr.461), Pr.94 (Pr.462), Pr.706 (Pr.738) R
motor SF-HR * Internal data value 0 to 65534, 9999 (1)
3 (5475 Mitsubishi Electric constant- The display increment can be changed in .
53 (54) torque motor SF-HRCA Pr.684.
Mitsubishi Electric high-
73 (74) performance energy-saving o
motor SF-PR
2°5 R ©
333 (334) IPM motor MM-CF (MM-CF)
5 IPM motor (other than EM-A/MM-
8093 (8094) o
CF)
9093 (9094)® | SPM motor N
Pr.82 (Pr.455), Pr.859 (Pr.860)
5 Standard motor « 0to 500 A, 9999 (0.01 A)*3 o
Wye | .0to3600A, 9999 (0.1 A"
connection | pr.99 (Pr.458), Pr.91 (Pr.459)
15 Constant-torque motor « 0'to 50 Q, 9999 (0.001 Q)*a o
- 0to 400 mQ, 9999 (0.01 mQ)™
Pr.92 (Pr.460), Pr.93 (Pr.461)
6 Standard motor - 0t0 50 Q, 9999 (0.001 Q)*3 o
Delta - 0'to 3600 mQ, 9999 (0.1 mQ)™
connection | Pr.94 (Pr.462)
16 Constant-torque motor o

« 010 500 Q, 9999 (0.01 Q)"
+ 0to 100 Q, 9999 (0.01 Q)™

9999”1

No second applied motor

*1  Initial value.
*2 The setting is available only for the inverters with the capacity applicable for the motor.
*3  For the FR-A820-55K(03160) or lower and FR-A840-55K(01800) or lower.

*4  For the FR-A820-75K(03800) or higher and FR-A840-75K(02160) or higher.

*5 The same operation is performed for the both settings.
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26 Electronic thermal O/L relay (Pr.9)

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

+ Set the rated current (A) of the motor in Pr.9 Electronic thermal O/L relay. Performing IPM parameter
initialization automatically sets the rated current of the IPM motor.

+ Set "0" in Pr.9 to avoid activating the electronic thermal relay function; for example, when using an external
thermal relay for the motor. (Note that the output transistor protection of the inverter is activated. (E.THT))

» Operational characteristic of the electronic thermal O/L relay when the EM-A motor is used

.—70 I | | | ! ! ! I |
c £ I | | | I ! ! I |
SEE |
| |

TS| g o I It F S N
-8 9_)560 I [ I i ! T : )l [
R IR ! | | | ! ! |
5 @ gc | | | | | ! ! | |
oL@ ‘0—).9 | | | | ! ! ! ! |

S £ _,:‘@' 50 F-“4-+r-—1——+ -4y
£ [l | | | | ! ! ! ! |
= Q I | | | I ! ! I |
o | | | | I ! ! I |
| | | | ! ! ! l |

U N o NI e NI S e N e D NI e VI e N N P

-3 240~ —

| I | I
— | I I I
c 2, | I I I
o [O) | I I I
B £ 0
2 5 | ! | | | |
< '«% | | | | I I
c 5 | | I I I I I
by | ! | I | I I
5 g 120 | | Range for the |
2z - transistor | ||
S| o protecton | | |
e = | | I I I
8 e 60 fF—1-—-+- i -
= | ! | |
8 2 ! ! I |
= | | I I
| |

0
80 100 120 140 160 200 220 240 260 280 300
Current [%] *1

Protective function activated area: the area right of the characteristic curve
Normal operation area: the area left of the characteristic curve

*1  The % value denotes the percentage to the rated motor current.

«® NOTE

* The internal accumulated heat value of the electronic thermal relay function is reset to the initial value by the
inverter's power reset or reset signal input. Avoid unnecessary reset and power-OFF.

» The transistor protection thermal O/L relay is activated early when the Pr.72 PWM frequency selection setting is
increased.

27 Brake sequence function

The brake sequence function is available when the EM-A motor is used.
For details on the brake sequence function, refer to "5.14.3 Brake sequence function" in the Instruction Manual
(Detailed).

28 Automatic restart after instantaneous power failure function

The automatic restart after instantaneous power failure function is available when the EM-A motor is used.

When the EM-A motor is used, the frequency search is available at 450 r/min or higher.

For details on the automatic restart after instantaneous power failure function, refer to "5.14.15 Automatic restart after
instantaneous power failure/flying start with a PM motor" in the Instruction Manual (Detailed).
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« 200V 254k (fEHA 220V, S HBIRAE A 150% 1 )

R BEAS
| e | 2E " HIVEBEE (m?) - ANG/NCH 2 PVC EIZEE (m?)
TERSOERES | oyt | BE TR R/LT, o R/L1, R/LT,
N-m S/L2, U, V. W| S/L2. Us Vi W P1\ bz S/L2, U. V. W[ S/L2, U, V. W | 3Ethek
T/L3 T/L3 T/L3 T/L3
gg;é?fgfg%”“a M~ |y 1.5 2-4 2-4 2 2 2 2 14 14 2.5 2.5 2.5
FR-A820-00250 (3. 7K) M4 1.5 5.5-4 5.5-4 3.5 3.5 3.5 3.5 12 12 4 4 4
FR-A820-00340 (5. 5K) M5 (M4) 2.5 5.5-5 5.5-5 5.5 5.5 5.5 5.5 10 10 6 6 6
FR-A820-00490 (7. 5K) M5 (M4) 2.5 14-5 8-5 14 8 14 5.5 6 B 16 10 16
FR-A820-00630 (11K) M5 2.5 14-5 14-5 14 14 14 8 6 6 16 16 16
FR-A820-00770 (15K) M6 4.4 22-6 22-6 22 22 22 14 4 4 25 25 16
FR-A820-00930 (18. 5K) M8 (M6) 7.8 38-8 22-8 38 22 38 14 2 4 35 25 25
FR-A820-01250 (22K) M8 (M6) 7.8 38-8 38-8 38 38 38 22 2 2 35 35 25
FR-A820-01540 (30K) M8 (M6) 7.8 60-8 60-8 60 60 60 22 1/0 1/0 50 50 25
FR-A820-01870 (37K) M10 (M8) 26. 5 80-10 60-10 80 60 30 22 3/0 1/0 70 70 35
FR-A820-02330 (45K) M10 (M8) 26.5 100-10 100-10 | 100 100 100 38 4/0 41/0 95 95 50
FR-A820-03160 (55K) M12 (MS) 16 100-12 100-12 | 100 100 100 38 40 40 95 95 50
FR-A820-03800 (75K) M12 (M8) 16 150-12 15012 [125 125 125 38 250 250 120 120 —
FR-A820-04750 (90K) M12 (M3) 46 150-12 150-12  |150 150 150 38 300 300 150 150 —
* 400V 2R (fieily 440V, W EHITAUE N 150% 1 5340
ET RS
| e | 5B - HIV 5% (m?) o AWG/NCH = PVC % (mnd) o
EREOERBS | oy | ®BE TR R/LT, o R/LT, R/LT,
N-m S/L2. Uy Vi W| 8/L2y Uy VuW| "ot | EEBEE | S/L2. UL VLW S/L2y UL VL W SR
T/L3 T/L3 T/L3 T/L3
gg;’;g%gf?g?wo‘ M~y 1.5 2-4 2-4 2 2 2 2 14 14 2.5 2.5 2.5
FR-A840-00170 (5. 5K) M4 1.5 2-4 2-4 2 2 3.5 3.5 12 14 2.5 2.5 4
FR-A840-00250 (7. 5K) M4 1.5 5.5-4 5.5-4 3.5 3.5 3.5 3.5 12 12 4 4 4
FR-A840-00310 (11K) M5 2.5 5.5-5 5.5-5 5.5 5.5 5.5 5.5 10 10 6 6 10
FR-A840-00380 (15K) V5 2.5 8-5 5.5-5 8 5.5 3 5.5 3 10 10 6 10
FR-A840-00470 (18. 5K) \6 4.4 14-6 8-6 14 8 14 3 3 16 10 16
FR-A840-00620 (22K) \6 4.4 14-6 14-6 14 14 22 14 6 6 16 16 16
FR-A840-00770 (30K) V6 4.4 22-6 22-6 22 22 22 14 4 4 25 25 16
FR-A840-00930 (37K) M8 7.8 22-8 22-8 22 22 22 14 4 4 25 25 16
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FR-A840-03610 (132K) M10 (M12) 26.5 100-10 100-10 100 100 100 38 4/0 1/0 95 95 50
FR-A840-04320 (160K) M12 (M10) 16 150-12 150-12 | 125 125 150 38 250 250 120 120 70
FR-A840-04810 (185K) M12 (M10) 16 150-12 15012 [150 150 150 38 300 300 150 150 95
FR-A840-05470 (220K) M12 (M10) 16 100-12 10012 [2X100 2X100  |2X100 |60 2X4/0 2X4/0  [2X95 2X95 95
FR-A840-06100 (250K) M12 (M10) 16 100-12 100-12 | 2X100 2X100  |2X125 |60 2X4/0 2X4/0  [2X95 2X95 95
FR-A840-06830 (280K) M12 (M10) 16 150-12 150-12 | 2X125 2X125  [2X125 |60 2X 250 2X250  [2X120 2X120  [120
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2 U0 W ) Ji IR R BRI i, S A 2 B R R T A
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W 22k E

A% 5E MK A TEC/EN/UL61800-5-1 J% CSA C22.2 No. 274.

EEEEHNBERN, 5% National Electrical Code M 4hfI#UASELRAEH Fid - Sk 15 2, fEMEXNENKE
i, 548 Canadian Electrical Code J 4hfRIME R Tk A 22 . TR A0 22 I F 7 S R AR T
B 43 SRR AR A A 22 BT 2 2

BE THuzRES Cat. No. &#& E (A
FR-A820-00046 (0. 4K) BS000GB69V20 Mersen 20
FR-A820-00077 (0. 75K) BS000GB69V25 Mersen 25
FR-A820-00105 (1. 5K) BS000GB69V32 Mersen 32
FR-A820-00167 (2. 2K) BS000GB69V50 Mersen 50
FR-A820-00250 (3. 7K) BS000GB69V80 Mersen 80
FR-A820-00340 (5. 5K) BS000GB69V100 Mersen 100
FR-A820-00490 (7. 5K) BS000GB69V125 Mersen 125

200V FR-A820-00630 (11K) PC30UD69V160TF Mersen 160
s FR-A820-00770 (15K) PC30UD69V200TF Mersen 200

R FR-A820-00930 (18. 5K) PC30UD69V250TF Mersen 250
FR-A820-01250 (22K) PC30UD69V250TF Mersen 250
FR-A820-01540 (30K) PC30UD69V315TF Mersen 315
FR-A820-01870 (37K) PC30UD69V400TF Mersen 400
FR-A820-02330 (45K) PC30UD69V450TF Mersen 450
FR-A820-03160 (55K) PC32UD69V500TF Mersen 500
FR-A820-03800 (75K) PC32UD69V550TF Mersen 550
FR-A820-04750 (90K) PC33UD69V700TF Mersen 700
FR-A840-00023 (0. 4K) BS000GB69V20 Mersen 20
FR-A840-00038 (0. 75K) BS000GB69V20 Mersen 20
FR-A840-00052 (1. 5K) BS000GB69V25 Mersen 25
FR-A840-00083 (2. 2K) BS000GB69V32 Mersen 32
FR-A840-00126 (3. 7K) BS000UB69V75 Mersen 75
FR-A840-00170 (5. 5K) BS000UB69V75 Mersen 75
FR-A840-00250 (7. 5K) BS000GB69V100 Mersen 100
FR-A840-00310 (11K) BS000GB69V100 Mersen 100
FR-A840-00380 (15K) BS000GB69V100 Mersen 100
FR-A840-00470 (18. 5K) BS000GB69V125 Mersen 125
FR-A840-00620 (22K) BS000UB69V160 Mersen 160

400V FR-A840-00770 (30K) BS000UB69V200 Mersen 200

¥ FR-A840-00930 (37K) PC30UD69V200TF Mersen 200
FR-A840-01160 (45K) PC30UD69V250TF Mersen 250
FR-A840-01800 (55K) PC30UD69V315TF Mersen 315
FR-A840-02160 (75K) PC30UD69V315TF Mersen 315
FR-A840-02600 (90K) PC30UD69V350TF Mersen 350
FR-A840-03250 (110K) PC31UD69V450TF Mersen 450
FR-A840-03610 (132K) PC31UD69V550TF Mersen 550
FR-A840-04320 (160K) PC31UD69V630TF Mersen 630
FR-A840-04810 (185K) PC33UD69V800TF Mersen 800
FR-A840-05470 (220K) PC33UD69VIOOTF Mersen 900
FR-A840-06100 (250K) PC33UD69V1000TF Mersen 1000
FR-A840-06830 (280K) PC33UD69V1100TF Mersen 1100

& A SRAV R AT (E]

EE - MERER -

PR A, NAERRIN T LED M4RRAT K, JRWOTrIRZ T 10 208 UL H AT HIRR S5k Il it s DS FREAT 4%
o FEVIMTER IR 10— BUR(E BB S v R e R, ARF Bk
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& GER. BAAEL

o WK FHIIES M National Electrical Code (Article 310) . N4 National Electrical Code (Article
430) 18 U VF HLIRELAIUE HOIRAELIY 125% HIHLZG . W RSmER A (R/L1. S/L2. T/L3) . frth (U V. WD ¥
TR, M UL GERISLL CiisE 75 'C) « BRI 1. NAER ST i TR i s 32 1A 2w 1
AT ¥

& FEEHER
+ 200V 55 - AARBER VT LUE AL 100kA rms PAR A IEGZ SR BT S K HReR R Y 240V IR .
o 400V 252« AAREES T LUEFAE 100kA rms AT MUIEGZHE IR SO ME4S YR N 500V FFREE R .

& AT E IR
AT HHL R (M FF LTSRS NN, 72 Pr. 9 BRI AR BT Hi

BT 3o AR B B A R M EHLR R GO, P AR AR RS M E I
O T e o ORI B TR
g i s o i F =22 ML IE AR AR FHLAS
@)ﬁkﬁﬁi _ ZM EDU 3 (D) % Pr. 71 B8N “1. 13 ~ 164 50, 53, 547 o (MR X I 2
T o z |
% (ml'?'ln> N g“;HZ o 0. 5Hz1 i 100% FELLFE M)
I ;%ﬂféz';fﬁ*‘ﬂ* wan  (2) 1E Pr.9 s ALAE FELR -
2 | (Pr 9 AAIR 0 () B
z - “\\ ‘ ¥l 75 Pr.9 sPigsE T ASHUS SR MU 50% TG CRIE(ED 1.
& \\ | K2 % (FR A LT A A St PR %o AR T HHLAUE AL
L3 B prss
he 1'5‘ 1 | RIRERP %
R | 53 BT S MBS B P O TR AR, 2 G B IS
T 3 7 o LA R P RGBT
52.5% 1050 S— *1 R AP ED MR H O R T2 M. HURE IR, WhES
50 100 150 230 TEARIEF] 150% WFENE.
SRERI AR (%
(*Eiﬂzlﬁaﬁﬁmiﬂﬂi@ "E’J/)

o*® NOTE
o H T AR I P S B R S AR AR A DA N RS B A R R . VR e A T ) B K% H R

I

1 GBS EREL GBI BN 1SR BB TIZ AT, 15 EAS SRS AN B AL B) 15 B AP Ak B 88 (OCR) o AMEB#A

9k HL S 1 ﬁﬁ%%%mﬁ%m(%Wﬁ%%%<ﬁ%ﬁ>)%%ﬂ%ﬁﬁm%ﬁﬁ

EHGEATH, BT LA KA/ I, 5 6R 1 B A 2 s G LA HH L.

%Eﬁ%ﬂ%ﬂﬁ%ﬁ%ﬁkﬁﬁ%ﬁﬁ$ﬁ,%%ﬁﬂ%%%ﬁ%%ﬁ%%%c&%%&F,%ﬁ%%wm%%

250

o RERR ML RS TR AR . VA P A Rk

2 Bt AT HBAL (SP-VBRUID B, DOAPSE Tt lifi s, FrL Pr.9 = “07 .

LA AR AN AT EL B 5 F LI FE A5 Fk

.

.

& X TR LAE R YRR

FERR L 2000m ~ 2500m AT (47 i A IS, (0T BAGE D o v e e e HL O
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FR-A800 %%I] /FR-A800P lus %%l
SEF M BhniRERP

1

< ¥F SF-PR E8 4/l 0. 4kW

CHE SF-PR BLHLIK 0. 4kW. DS HEREE R B3]
(K it 3om iy, Mk

ITEL AN,

¢ Pr. 0 33BiE7T. Pr.12 ERFIEEMERENBEHNTE

o LIWIUEME A Pr. O Pr. 12 B, Pr. 71 A5 J5, Pr.0. Pr.12 M EH < HEATE N FERHE.

SN TE A I s R AR

REIFHIEATH,

TG L B B .

T hee Pr.0 BEIEEE (%) Pr.12 BhEEE %)
FRofEEL Sﬁ% SF-PR™ e )
FRoAB20-01 | FREABAO-L) o0 T N0y [sto/ | o/ | Pr. 1 prgt | proot | proat | v | s | STR ’
LD HD LD HD | +2, 4, 6| =2 =4 =16

00046 (0. 4K) | 00023 (0. 4K) | 6 6 5 8 6.5 7.5 4 4 5
00077 (0. 75K) | 00038 (0. 75K) | 6 6 4 7.4 6 6.4 4 4 4
00105(1.5K) | 00052(1.5K) |4 4 3 5.8 5 3.7 4 4 2.
00167 (2. 2K) | 00083 (2. 2K) | 4 4 2.5 6 4.5 3.3 4 4 2.
00250 (3. 7K) | 00126 (3. 7K) | 4 4 2.5 6.4 4.5 4.2 4 4 2.
00340 (5. 5K) | 00170(5.5K) | 3 2 2 4.5 3.7 3.3 4 2 2
00490 (7. 5K) | 00250(7.5K) | 3 2 2 4.4 4.5 3.8 4 2 2
00630 (11K) 00310 (11K) 2 2 1.5 3.5 3.3 3.5 2 2 1.
00770 (15K) 00380 (15K) 2 2 1.5 4.5 3 3.5 2 2 1.
00930 (18. 5K) | 00470 (18. 5K) | 2 2 1.5 4 3.2 3 2 2 1.
01250 (22K) 00620 (22K) 2 2 1.5 2.5 3.4 3 2 2 1
01540 (30K) 00770 (30K) 2 2 1 3 2 2.5 2 2 1
01870 (37K) 00930 (37K) 2 2 1 2 2.5 2.6 2 2 1
02330 (45K) 01160 (45K) 1. 2 1.5 1 2 2 2.4 2 2 1
03160 (55K) 01800 (55K) 1. 2 1.5 0.7 2 2 0.7 2 2 1
gj)zjgo (75K) &2 fo (75K) ] 1 ] ] 1 1 1 1 1

*1 BHYT Pr.Tl= “0. 2~ 6. 20, 23, 24, 40, 43, 44”7  (hpyfEspl) B

*2 AHRT Pr.71 = “1. 13 ~ 16, 50, 53. 54”7 CEFHHEN W

*3  AFHONT Pr.Tl = “70. 73. 74”7 (SF-PR) I

«*® NOTE

o 0 Pr. 0. Pr. 12 B MWIAEA E N T HAbAHE,

WIAHEAT E B AL

o BT SF-PR HIHLEF (Pr. 71 = “70. 73. 74”7 ), #R4fE SF-PR WL B 5E T Pr. 81 BHAREUS, W RETUA/N,

A E AR R

o {#] SF-PR I, 5] SF-JR J& SF-HR AHEL, it A S RO BTR o BRI S B KDIR L 1 B2 5 1 e AR THE
i LR AT T R A AT e
AR 51 3% Pr. 0 $25ERT

FEVE B R (B THT. B THMD) R 2eififiil (OL. E. OLT) ZE{R4PIhfe

I,
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2 ¥ PN ERHL EN-A 7

4 PM LML EM-A 21 (200V 2548 0. 75 ~ 7. 5kW) .

FEHLALS EM-AMF[] 0. 75kW 1. 5kW 2. 2kW 3. 7TkW 5. 5k 7. 5kW
SLD 0.4 0.75 1.5 2.2 3.7 5.5
3 P A g SR R LD 0.4 0.75 1.5 2.2 3.7 5.5
FR-A820-[1K ND 0.75 1.5 2.2 3.7 5.5 7.5
HD 1.5 2.2 3.7 5.5 7.5 11

2. 1 e s B R B

& PN TSR ELEFIS K ENL (Pr.998)

o I PUSEAIIAVLE, TTLERAHIRHEST ENCA AR (0 B HOIAT B _
o PV BECYIMAEE A IR, 4 MBI Pr. 998 PM ST LU TP Miaksekist (<) M e

Pr. B MEE | BESEHE A
0 EISEEINGES O SO ES) 15 58 M B HLLIZ AT H 1 S O
3003 IPM HLHL MM-CF IS 8 G50 S S U T 3 5 P 6
3103 IPM UL WM-CF IS HE (i) BUER M CE AL T G
3044 PM AL EM-A S 80sE . (50 .
e BMA S 5 KT

3144 PM AL EM-A 280 (i) PR BN SEAT T 2RI

998 PM ? 3 EM’A/MM’CF U\&l‘ﬂ‘] IPM E@,*ﬂa}:ﬁ?ﬁﬁ% Y1 ETEN [ ~ 3

o b BATIEW 0 8009 RO R WE S IPM HHLEAT H S H)aa1E

(TEMBE Pr. 71 & BT

EM-A/MM-CF LASM TPM HBALA 2 8015 B4 1 2
8109 R EEE) L E B )
9009 B RIE (D sy SP HUBLIZAT I 2 ek 1
i — (REHE R E Pr. 71 SR AHLRIL T
9109 SPM HFNLH Sk e FiZ) B, D

SEEIER

© SRR AL, ARG LA A R 1 NN, NBE N Pr. 80 ENLEE L 5 HEEAT P S

URVE -

o B WEN Pr.998 = “3003. 3044. 8009, 90097 , M5B I/RAIAME G & N HLESA BRI g, PR
HEAT BRI BN, ME Pr.998 = “3103. 3144. 8109, 91097 .

o M\ PM AR IR SR R B As i F 0 S50 e AR T N LI I S H0R B, BB N Pr.998 = “07 .

* JZ1T EM-A B¢ MM-CF LAAMP) TPM FEATL A SPM HEATLAY, %€ Pr. 998 = “8009. 8109. 9009. 9109” .

o® NOTE

.

EVE MBS, AT Pr. 998 MIE . WIRE R EMSHEAE Pr. 998 M EME, WSS H % EE
Fpiatt. (WIHRMSEIESR PGS E—WER ” o)

WRPATSECGER . SHAEIERR, WK R N L S 505 E

¥ Pr. 998 PM SHATIHBE MR EMM “3003. 3044, 8009, 9009 (HE#E ) 7 AFHENT “3103. 3144, 8109.
9109 BB B, WIS RS 15w (BR8N PIGGE

AR BN R BRI S5, FrUSAE DI 5 AR BRI & 58 Pr. 144 JREEE R E#. AT
BB ERIAIEI, AT DR ORI R R .

) Pr.144 = “67 MHETHEZEN “106”7 , Pr.144 = “106” FREGWEMBER “67 , LULSRYIEHM
EM-A 25 530 [l AN AR AT B, TCVEW e “3044. 31447 , hAh, MM-CF 2 830 Bl AN AR S, TovkkE “3003. 3103”7
AT PMSEWIIGRE  (Pr. 998) B, KA 1 HLHAISEE . ¥ PY AL T35 2 LT, 7 ZEAH e 28
2 BHLHPIZ .
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& PN RS E—

o i SE IPM HIEA W E B IUAT Pr. 998 PM 284144 1% B 5 PM A% e ok B st , W N RS HEMEY)
Wl PM oL BB e B i 1 P S0 e (B, 3 A PM OB ALEINAS (B8 AEIN Y8 2 A E .

o WIRHATSHUERM ARG, WA Z AL AN AL R E .

= (EM-A)

o® NOTE

BRI LA PM EBHL (FEHIEE) PM EBHL  CSRERIZRE) B E AL
Pr. =R PE%;;‘S{E)O Pr.998 = 3044 (EM-A) Pr.998 = 3144 (EM-A) P_'é%ﬁ P(; : 9;’18;
M| cA B :
1 ERTIES 120Hz AL f R A 2 LI R R 2 1 r/min | 0.01Hz
4 3T (B ) 60Hz | 50Hz H LA e e 2 H LA E SR *2 1 r/min | 0.01Hz
9 i AR g GO IR | dHUBUE IR 2 0. 01A
10 BB EAIR 3Hz e LA 532 s B X 3%*2 FHLAE AR X 3%*2 1 r/min | 0.01Hz
13 JE BT 0. 5Hz HULATE 4 X 0. 5%*2 HLHLAE SR X 0. 5%*2 1 r/min | 0.01Hz
15 JOG 4z 5Hz HHLATE S 5 X 10%*2 HHLAUE AR X 10%*2 1 r/min | 0.01Hz
18 ren b BR A7 120Hz H LB I 2 LR SN 1 r/min | 0.01Hz
20 IR A 60Hz | 50Hz LA S s 2 LA S o 2 1 r/min | 0.01Hz
22 R B LB E K 150% 200% 0.1%
37 T 0 0 1
55 R WA 60Hz | 50Hz | upaefbm | b s *2 1 r/min | 0.01Hz
56 FL P R T ARSRASAUE IR | LA 0.01A
71 3 HLAL 0 1140 1
80 FHLZ A 9999 BHLAE (EM-A) ¥ 0. 01kW
81 HALAR L 9999 HHLBEE (BM-A) *! 1
84 HLHLAE Sl 9999 R LA 5 e g 2 LA S S 2 1 r/min | 0.01Hz
116 353 AR R 60Hz | 50Hz HL P A e i 2 BB E i *2 I r/min | 0.01Hz
ggs) ity 2 SRR U 5 1 AR 60Hz 50Hz B LA S e 2 LA SR 2 1 r/min | 0.01Hz
1335) ity 4 SRR U 5 1 AR 60Hz 50Hz B LA S e 2 LA SR 2 1 r/min | 0.01Hz
144 | Jie P e Ul 4 BB (BM-A) + 100%2 | slLAE (BM-A) *2 1
240 Sof t—PWM I E e ¢ 1 0 1
263 Ve SEPIE S 60Hz 50Hz LA S s 2 LA S o 2 1 r/min | 0.01Hz
266 157 HL I 930 N i) 1) i A% 60Hz 50Hz LT S e 2 LA S SR 2 1 r/min | 0.01Hz
374 b 3 FEE A K S 9999 HMLIR R B X 115%*2 B AR X 115%*2 1 r/min | 0.01Hz
386 LIPNIISLSTONNpES 60Hz | 50Hz H LA S s 2 LA SR 2 1 r/min | 0.01Hz
422 A7 BB 4 1) 1 25sec”! 20sec ! Isec!
505 A 15 e R 60Hz | 50Hz B LA e R 2 0. 01Hz
557 T I RS S R B | AR AUE IR | LA R 0. 01A
665 A L BEAT R 1 100% 80% 0. 1%
820 JHPEFEHI P A 1 60% 30% 1%
821 TP AR I (] 1 0. 333s 0.333s 0.001s
594 Ef}%}?%ﬂ P g LCRIAIRBRELE] || o 150% %
825 ﬁﬁgf%ﬂwmﬂ LORRIRBRL | o 6. Tns 0. s
870 A AR OHz HHLATE 5 X 0. 5%*2 LA SR X 0. 5% 1 r/min | 0.01Hz
885 T A i 2 M A1 5 PR ) 6liz LT B B X 6% 2 HLE S X 6% 1 r/min | 0.01Hz
893 TREIE AR RN D BAPUE R | AHLE R (Pr.80) 0. 01kW
C(Elﬁs) uif 1 MR AR G 60Hz 50Hz LT S e 2 LA S SR 2 1 r/min | 0.01Hz
1121 | 30 o 4 ) g P 7 {1 6% s Rk of Ao 120Hz e ML B A e g 2 L kR 2 1 r/min | 0.01Hz
*1 WRBE T “9999” LAAMPME, JUAE A O A .
*2 AR O . PR O o WS B E i o T BTR
TE 0. 75kW 1. 5kW L _E

AL E AL %) 3000r/min (100Hz) 3000r/min_(150Hz)

LR ToN T C ED) 4000r/min (133. 33Hz) 4000r/min (200Hz)

GEIRIE 4 6

HHLAE HL A 0.75kW: 3.3A. 1.5kW: 6.1A. 2.2kW: 9.3A. 3.7kW: 16.5A, 5.5kW: 22.0A. 7.5kW: 31.0A

o B HRBOE (Pr.998 = “30447 ) HEAT T IPM SEAIIHILIS, ER LS SR RSB B S2NE T

HRIVE RN o
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& PM W81 S

#H—Yazk (EM-A LLSM)

« 1E IPM W14 e =0R Pr. 998 PM SEAIGE BB ik T EM-A LLAMEIIEHL R, Pr. 10, Pr. 422, Pr. 665 PJ#h

R EM. KTHE Pr. 10, Pr. 422, Pr.665 LIAMUES T U BB S, wSREHTFN GER) .
RXRIEEAL PM EBHL (BEHIEE) PM EBHL  (SREEIRRE) B EB
Pr 27 Pr.998 =0 Pr.998 = 3003 (MM-CF) | Pr.998 = 3103 (MM-CF) Pr.998 = Pr.998 =
: (MIR1E) Pr.998 = 8009, 9009 Pr.998 = 8109, 9109 3003, 0. 3103,
M [ oA (EM-A/MM—CF L4h) (EM-A/MN—CF A4h) 8009, 9009 | 8109, 9109

10 B S EIESR 3Hz 3Hz*! 3Hz 1 r/min 0. 01Hz

422 A7 5 4 ) 1 2 25sec”! 25sec 1sect

665 A7 [ A3 7 100% 100% 0.1%

w1 BUE AR ST AR R (. R F LB A IR T 532« )

2. 2 PuEH R ELEEE (RS RIET)

JEIT PM ELALFH B 2k E sh i 1 AT DLt B Hb A& 4% PM ML RE HEAT 1B AT .

o JEIT HINE PM B EESS R EIERIHTEATR TR R EVE S CGEL a3, BIES & B B TR E,
SRR BB, B 1 B0 T R DU FE IS AT R AT FL L

& HITEEBEHBEZH

PATE L BB AT, M T PR
o CLIETE PM AR IS R B

o CUEHFHEN. CRES, HYASEZINmEESD

o PM ToAL IR 28 G 4o il i) 1) e i AR Ay 400Hz 6

o M BENAESFPIRS THITEL AR (Pr.96 BaiRERE / RE =
(A Hge. D
N IE AU Bh A 0 PAAT ZE A [E s, sl RIS LS St AT AE 64 7 THN Y 1) 8US BEEAT R e e T 7
FEHLE, JEHFTFEIIMLIER) .

o JEIT PM AR RIS KRBT A B HE, o T

“117 ), HBEHBEESRMED.

®5E
o BHATIERS, RO FTEF R EAL B E IR S 5.
1 Bl 2 Hfl 27k £ A EM-A BHEY
Pr. Pr. " WEE
80 453 LA =
81 454 CEIN & . o AT e .
9 51 o A T A SRR, 1L
84 457 FEL LA 5 A9
71 450 38 FH AL
83 456 FEMLAE FEL R VIGHME  (200V)
96 463 iR ve /IRE 11

o*® NOTE
o PM AL R BRI, R E Pr.96 = “1017 IHEPAT IS . ok, 78S A RN 3E T EM-A I, RIAE
WEPr.96 = “1. 101”7 HWEEHATIHIE.

« P TRSEBERN “9999 (WIRMED 7 .

£ 1B £ 28 27 15 3 EM-A BHER
Pr. Pr. - BEE

702 743 FEL AL B 1 A0 9999 (HILE{H)

707 744 HIALIR B (R ) Y

o1 5 R (SR 9999 (HIHA1ED

725 746 HL LIRS KT 9999 (HIHA1ED

4
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& NITIFEIE
Point )’

o PUTHIERT, SOEE AR, S EEER K MR R A AL TR DARAT IS KRS . FEABERAT IR RS T RS
g4 ON, ALK a3,

- PUIBATH, Bk F R R / o
SNMIEATIY, RS ERS (STR{ES 3R STR 55 By ON. SR,
ST IATRESRIOVEMNE, HSREATA GEATRD 1 “5.13.4 PMRBLABSL BRI (Lo SO

DI

¢ THIERSHIREHIEERNSY

) |1) Bl | $ g LA 27 s
[ r.
90 458 AL E (RD) AT 1 AR PR A
717 741 Je Bhit BB A R B
96 463 B3 SE /RS

& HiER)A%E (Pr.1002)
o RO RKERMWA (Lq ZFIEKR) FHEVTIEHT Lo WERERES, BrdBERAT IIESEs) . XMENT, 8
T Pr. 1002 Lq & B B AREVEEE REO A FE FR i (1 B H AR 3R T 3
& TEBYEH
o TS ENIE LR AU U AT LB B AL AL, HRT DAY B @ B 2R Sl R I 2 1B R e AL AL
o ATDMRHE Pr.71 (Pr.450) MW, BEBENEHSHMGEEEE. Bhr. e B 1ENS BILE BS BT
% EEPROM.
& TEHEHEH (WL L[Q]. [mH]. [A]l WINBEHEHED)
* WFFTRESE Pr. 71,
EFRYER AN Pr.71 BIREE
PM HLbL | EM-A 1140

© EHNLEESHP R R RN EUE.

BIRML 2R £ s Gmel | s
90 458 AL (RD) 0~50Q. 9999 0.001Q
92 460 FMLH L (L1) /d Rl efUEé (Ld) 0 ~ 500mH. 9999 0. 01mH
93 461 R 2 (L2) /q Hi IR (Lg) 0 ~ 500mH. 9999 0. 01mH
706 738 HUHLER R R AL (£ 89595000“1‘// (rad/s) - 0.1/ (rad/s) | 00
859 860 AR R /PM LT E F IR 0 ~ 500A. 9999 0.01A
1412 1413 FMUBCS FLE A (o f) FaEERAr 0~ 2. 9999 1

o® NOTE

o WREEN “9999” , WSAFRERIR IO EEE EM-A B, S EM-A 3L

o ZFEE PM B LG L E BN, o B e HUBER L S o £ 83 Pr. 706 B MLRRIFRIERS (of) B Pr.738 FE2
PURN B EEH (o) MWEEIERE “0 ~ 5000mV/ (rad/s) ” , MIR&E Pr. 1412 BHURBBEEEEH (o) HBEH
PIEK Pr. 1413 25 2 HURMEEFEHR (o) BEEAL. BEiBEEH ) n RN BE T o £ W
Pr. 706 (Pr. 738) X 10" [mV/ (rad/s) ] .

+ Pr.1412(Pr. 1413) = “9999” W}, Pr. 706 (Pr. 738) M & M8 I Jg WU R HUE o 8. (AN BCETERD

5 BCN-C22005-1008



2. 3 EEs R AR kiR
o EFEV/F . SeidkiiiE s B GRESEED « L AR RES R EmE ] GEEER . D « KesEh] GE
FEVES]. B, MLEEHD o PM B ERES A EEH] CEEES. MEESRD KA H 7 2.

Pr. 80
(Pr. 453 Pr. 71 Pr.800 &% | Pr.451 % P N
. Pr.81 (Pr. 450) EM =ME *1 =HlIAN FEHIRER i
(Pr. 454)
SN AL KT VEMPEMANE, ESBEHTFM GERRD .
9. 109 | - PM Tk eas S hibps i iz 47
13, 113 o 8 st ™ —
M-AL MV-CF* SR - LA | N 55 N fr B
EMA AN-CE 14, 114 PM LB S ] | MC 1555 OFF e sl
20 (W T _
@ . 110 20, 110 TH R )
9999 114k 0. 100™ ] —
_— R Ziﬁ:ﬂ iz B M—c{*“ ON  frE iz
u 6 TR - BT EEE A
%fﬂ) 9(5)1‘/[ A | 4. 104" ks MC {55 : OFF @l
9. 109 — PM g A R B g AT
20 (ke | YRR |
). 110" 20, 110 Ve LN =R ] SR 455
PV H b _ 9999 (H] | 5 2 HAHLIKE Pr. 800 5 E (H
YHED (Pr.800 = “9, 109”7 W)y PM AR BRG] GRE=HDD
9999™3 — — V/F il

1 EREE R RS T e 100 UG M BROEE .

%2 BE EM-A B MM-CF B, BUff¥%E Pr.800(Pr.451) = “9. 13. 14. 109. 113. 114. 9999” LI4MAME, H15 Pr.800(Pr. 451) =
€20, 1107 [AIFEEIME  (PM JoAE AR R B b il (D BE A2 1)) o

*3  Pr.80 H{Pr.81 = “9999” I, 5 Pr.800 M¥EE IR, ¥R V/F %], H2, fE Pr. 71 fi%5E EM-A B MM-CF i, HIff Pr.80 +
“9999” | Pr.81 = “9999” , TTLLHEAT PM AL /AR S Ry, CunS @ othft) PMOEAL, 055 DARRABASIH] (T LR 5 5E Pr. 80+
Pr.81, HWIGVEIERIZIT. )

*4  Pr.788 (Pr.747) = “0”7 (RHEFMHRLHO I, AEEEH.

*5  BIESE “1. 2. 6. 101, 102, 106”7 , &5 “0. 1007 [RREEIE.

6 BIERE “5. 1057, s 4. 1047 [FEFEE.

*T AREREEET PM HMLI % i ) 0 S (R PO 1500 T D M T A [ A O 4 ) 11 S P A o«

*8  BIMEEE “10 ~ 14, 111 ~ 1147 , 45 “20, 110”7 FREEI1E.

2. 4 [EEX s iR

¢ MEXIWESHEENBUAT (Pr. 788 ([KiRXIS L IEFF IR
9999”7 #4a1E)
AR 2 T LA R KA P
- FEAEF B HUBL )y EV-A B WN-CF B, (IG6  BRis S AT AL
& MRX S aEER TWAET (Pr. 788 RIEXEEEIFH®FE= “0” )
© SERBIERALE, TR R R, WL A LR 2
¢ UG KRR ARG, RLAE R 30 SUBRBC I N T A

o® NOTE

o [P R HIN, ToVRE I PM AR S R R Rk EAT AL B . BeAh, R RSN, SR e IR E TE R

6 BCN-C22005-1008




2.5 mmam

T E B A B AL, RS A LI IR

8T AR BB PMFBLLINS 08 & & FEL Y B 73 TR R 1 o
BeAh, BT SoE RS R B B A B R . RN PM AR S AR IR, ] P AT I F L
H 2 FI ;5 3hikE (SF-PR. SF-JR. SF-HR. SF-JRCA. SF-HRCA. SF-V5RU (1500r/min &%) . EM-A. MM-CF %%) .

Pr. AR RE WESEE A=
0~ 6. 13~ 16, 20, 23. 24.
. 33, 34. 40, 43. 44. 50. e g
7 ‘ 30, 33, 34,40, 43, 44, 50 IR AL, B &
cloo | EFIEM 0 53, 54, 70, 73\ 74\ 330\ 833, | e
334, 1140. 8090. 8093. 8094. AT e
9090. 9093. 9094
0.1.3~6. 13~16. 20. 23.
24, 30. 33. 34, 40. 43. 44, " e
{FFZE 2 L BT R E. (5 Pr. 71
450 5 2 3% AL 9999 50, 53. 54. 70. 73. 74. 330. S
€200 333, 334. 1140. 8090. 8093.
8094. 9090. 9093, 9094
9999 DiRe
S
& EFRAEN
o ESHT RARYE S BT 3 E
B FId AR RS ESF 1%
e r
Pr.71 | Pr.450 fEFRYERHL HHEHEEEE (4D pesve pveyss o
0" 0 PRAEEL (SPOJRE) Pr. 82(Pr. 455) Pr. 859 (Pr. 860) ©
— r. r. N Fr. r.
! HEEFE AL (SP-JRCA 45) e 0~ 500A. 9999 (0. 0LA)* o
SF-V5RU (HE 1500r/min £ 41) > (' .
S p + 0~ 3600A. 9999 (0. 1A
b SF-JR
2 - @ﬁﬂ%i}%% TR Pr. 90 (Pr. 458) . Pr. 91 (Pr. 459) o
o)~ *3
R ALBRE AL (SFJR 4P 1 sk | 0 7209~ 9999(0.0010)
20 BT © 0~ 400mQ . 9999(0.01mQ)*! O
e e B L Pr. 92(Pr. 460) . Pr. 93 (Pr. 461) (/RMHEHL)
30 SF-VSRU  (1500r/min Z51) 0.~ 6000mH, 9999 (0. Tnk) ™ o)
SF-THY 0 ~ 400mH. 9999 (0. 01mH) **
10 = N R L SR Pr. 92 (Pr. 460) « Pr.93(Pr. 4@1) CeMEfl) o
-
P = 35 LG F A L, SP-HRCA + 0 ~ 500mH. 9999 (0. 01mH) . 0
P — L e e R L SFPR + 0~ 50mH. 9999 (0. 001mH) 1)
Pr. 94 (Pr. 462) o
330%2 IPM HLHL MM-CF * 0~ 100%, 9999 (0. 1%)** OI=CF)
« 0~ 100%. 9999 (0. 01%)** o
1140*2 PM HLHL EM-A Pr. 706 (Pr. 738) CEM=A)
- 0 ~ 5000mV/ (rad/s) . 9999
8090 IPM BB (EM-A/MM—CF LA%M) (0. 1nV/ (rad/s)) O
9090 SPM H1 4L o
3(4)* FRUEHHL  (SF-JR 25) e)
5 TEEGHE AL (SF-JRCA %)
13047 SF-V5RU (dE 15001/min Z&%1)) ©
ZEEHHLFRAERLL (SF-JR 4P 1. 5kW
23(24) PR (@]
) e FH EAL Pr. 82 (Pr. 455) . Pr. 859 (Pr. 860) -
33(34)* SF-V5RU  (1500r/min F51) Pr. 90 (Pr. 458) . Pr.91(Pr. 459) . )
SF-THY Pr.92(Pr. 460) . Pr.93(Pr. 461) .
43 (44)* = 2F AL R L SF-HR Pr. 94(Pr. 462) . Pr. 706 (Pr. 738) ¢)
o B b A A QR « WIREIEE 0 ~ 65534, 9999 (1)
53(54) — AU BAL SEHRCA AL Pr. 684 2T 5L L ©
73(74)*0 ZEE ML PERE T RE AL SF-PR 0
333(334) ¥2*5 IPM AL MM-CF aMf )
8093 (8094) *° IPM HEHL  CEM-A/MM—CF BAAI) O
9093 (9094) * SPM HL#L ©)

BCN-C22005-1008



p g e " g AR RUSIIESF 1%
Pr.71 | Pr.450 fERRIEEHL HLEHSEETEE (B4 pesve ey on
Pr. 82(Pr. 455) . Pr. 859 (Pr. 860)
5 PR L + 0 ~ 500A. 9999 (0. 01A)*3 )
ETAZ | « 0 ~ 3600, 9999(0. 14)*
% Pr. 90 (Pr. 458) « Pr. 91 (Pr. 459)
15 LEEEPELEYN «0~50Q. 9999 (0.001Q)*3 o

<0~ 400mQ. 9999(0.0ImQ)*

N Pr.92(Pr. 460) « Pr.93(Pr. 461)
6 FRiE HLAL +0~50Q. 9999(0.001Q)* ©

= | 20~ 3600mQ. 9999 (0. ImQ)*4

£33 Pr. 94 (Pr. 462)
16 SEEZEER N <0 ~500Q, 9999(0.010)* o
<0~ 100Q. 9999(0.01Q)*

- 9999*! | Jo5F 2 & L

*1 WIHE

*2 XA AR SE T SRR AR STAR 25

*3  FR-A820-55K (03160) LLF. FR-A840-55K (01800) LAN (I .
*4  FR-A820-75K (03800) LA, FR-A840-75K (02160) LAk ffifE .
*5 LW BE N S AT RIRE R A .

2. 6 mFEmEsE (Pr.9)

o WML E GEHO L PR AR e S A B R I

R RUHLRBUE IRE (A BOEN Pr. 9 BFERRYT . WREAT IPM S EII6 I BOE I 2 B 30 BOE TPM HLBLA) A
SE FLILAE -

o DRIHLE T T A0 R FA SR FL 2% A5 T JCVA T VRSP DO RES BN, fF Pr. 9 BEDN €07 o ({EZARAIIER %A Y o

WA LR TIRE (B THT) 2iE3). )

il EM-A IS 0 FL i R OR P s A R

g
£
= : 70
P ==
z| E
Sl 60
EIR
2B
1—\‘ %
L% 50
2l
L= N
2|2
S 240~
“
sl E 180
=l
2| R
“la 120
< %
| =z
BlL 60
|2
L L L L L L L L L

% 50 100 120 140 160 200 220 240 260 250 300
RLUE (%1
PRIP T RESNEIX I Rp P il 2 A ) 1X 3K
IEHIEAT X R 2 2 0 X 35K

1 FATEE O EHFRIRAREAUEUE R A 43 Lo

«“® NOTE

o AR I DR Y PR A R THE S8 I AR IR A AN RS 5 RN E . B3 S AN B2 (1 S A5 B HLR
* WAUEK Pr. 72 PWM SRERIEFEVCEE, T B ORI T AR AR S BRI TR AR A

8 BCN-C22005-1008



2. 7 siznimishss

AP EM-A I RT LUAE F 1 S A D E -
KT HIFNFET e, ESRMAATM GEERE) 1 “5.14.3 HIZIEIETIEE 7 .

2. 8 matiEmmEE L

A% FH EM-A Fa] DL F R 458 He 1 2 sh D e .

A F EM-A B (4 a] 34T S 2R 48 R R SR B YA A 4501 /min BA L.

KT BB shTheE, WES A A FN GEAUE) 19 “5. 14. 15 {5 PM BBALE B E B H R s / mEiEie S 7 .

9 BCN-C22005-1008



20

=ZHB B (FE)ERATE

Hotlk. _EiSmAIHE 1386 =Z=BH B+ 0
hRgm. 200336

HiE. 021-23223030 f&E: 021-23223000
ML http://cn.MitsubishiElectric.com/fa/zh/

ERZERE 400-821-3030

I 1B (NA) —0600493-K

mISREH:

4L OB ME TR OB A NE

WA B A ST IE RN



MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BUILDING 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

" FR-A800
g BRERFRE (BAR)

T %
E_ . 1A2-P50 J

BWY 2 LICABEEET L2 EAH Y FTOTITHRLZS W
Specifications subject to change without notice.
IB(#)-0600493-K(2006)MEE Printed in Japan P T » BUR SEn




	FR-A800 INSTRUCTION MANUAL (STARTUP)
	取扱説明書（導入編）（日本語）
	1 インバータの据付けと注意事項
	2 配線について
	2.1 端子結線図
	2.2 主回路端子
	2.3 制御回路端子

	3 基本操作
	3.1 操作パネル(FR-DU08)
	3.1.1 基本操作（出荷設定時）


	4 インバータを使用したシステムのフェールセーフについて
	5 インバータ使用上の注意
	付録
	付録1 欧州指令に対するための注意事項
	付録2 UL､cULについての注意事項
	付録3 EACについての注意事項
	付録4 電器電子製品有害物質使用制限について
	付録5 中国標準化法に基づく参照規格

	「保証について」
	FR-A800 取扱説明書(詳細編)ご要求用紙
	改訂履歴
	追加説明書（BCN-C22005-957） 
	1 エマージェンシードライブ
	2 正転中、逆転中信号（Y30、Y31 信号）

	追加説明書（BCN-C22005-969） 
	1 内部素子異常(E.PE6)
	2 端子P3 に関する注意事項（200V/400V クラスのみ）

	追加説明書（BCN-C22005-980） 
	1 端子S1、S2 モニタ(FR Configurator2)
	2 TypeE コンビネーションモータコントローラとの組み合わせに関する注意事項

	追加説明書（BCN-C22005-991） 
	1 始動時地絡検出有無/ 地絡検出時のリセット解除制限
	2 出力短絡異常(E.SCF)
	3 出力電流/ ゼロ電流検出時間の拡張
	4 ネットワーク運転モードの操作権の選択（Pr.338、Pr.339）

	追加説明書（BCN-C22005-988） 
	1 UL ､cULについての注意事項

	追加説明書（BCN-C22005-1008） 
	1 SF-PRモータ0.4kW対応
	2 PMモータEM-Aシリーズ対応
	2.1 PMセンサレスベクトル制御の選択
	2.2 PMモータ用オフラインオートチューニング（モータ定数チューニ ング）
	2.3 制御方式と制御モードの選択
	2.4 低速域トルク特性選択
	2.5 適用モータ
	2.6 電子サーマル（Pr.9）
	2.7 ブレーキシーケンス機能
	2.8 瞬停再始動機能



	INSTRUCTION MANUAL (STARTUP) (ENGLISH)
	1 INVERTER INSTALLATION AND PRECAUTIONS
	2 WIRING
	2.1 Terminal connection diagrams
	2.2 Main circuit terminals
	2.3 Control circuit terminal

	3 BASIC OPERATION
	3.1 Operation panel (FR-DU08)
	3.1.1 Basic operation (factory setting)


	4 FAILSAFE SYSTEM WHICH USES THE INVERTER
	5 PRECAUTIONS FOR USE OF THE INVERTER
	Appendix
	Appendix 1 Instructions for compliance with the EU Directives
	Appendix 2 Instructions for UL and cUL
	Appendix 3 Instructions for EAC
	Appendix 4 Restricted Use of Hazardous Substances in Electronic and Electrical Products
	Appendix 5 Referenced Standard (Requirement of Chinese standardized law)

	WARRANTY
	REVISIONS
	Instruction Supplement (BCN-C22005-957)
	1 Emergency drive
	2 Forward rotation output (Y30) signal and Reverserotation output (Y31) signal

	Instruction Supplement (BCN-C22005-969)
	1 Internal storage device fault (E.PE6)
	2 Note for terminal P3 (200/400 V class only)

	Instruction Supplement (BCN-C22005-980)
	1 Monitoring terminals S1 and S2 (FR Configurator2)
	2 Note for use with the Type E combination motorcontroller

	Instruction Supplement (BCN-C22005-991)
	1 Earth (ground) fault detection at start / restricting resetmethod for an earth (ground) fault
	2 Output short-circuit fault (E.SCF)
	3 Extended detection time of the output current and zerocurrent
	4 Selecting the command interface in the Networkoperation mode (Pr.338, Pr.339)

	Instruction Supplement (BCN-C22005-988)
	1 Instructions for UL and cUL

	Instruction Supplement (BCN-C22005-1008)
	1 Compatibility with SF-PR 0.4kW
	2 Compatibility with PM motor EM-A series
	2.1 Selecting the PM sensorless vector control
	2.2 Offline auto tuning for a PM motor (motor constant tuning)
	2.3 Selection of the control method and the control mode
	2.4 Low-speed range torque characteristics selection
	2.5 Applied motor
	2.6 Electronic thermal O/L relay (Pr.9)
	2.7 Brake sequence function
	2.8 Automatic restart after instantaneous power failure function



	使用手册（导入篇）（中文）
	1 变频器的安装和注意事项
	2 接线
	2.1 端子接线图
	2.2 主电路端子
	2.3 控制电路端子

	3 基本操作
	3.1 操作面板(FR-DU08)
	3.1.1 基本操作(出厂设定值)


	4 关于使用变频器的故障自动保险系统
	5 变频器使用上的注意事项
	附录
	附录1 符合欧洲标准的说明
	附录2 UL，cUL的注意事项
	附录3 EAC的注意事项
	附录4 关于电器电子产品有害物质限制使用
	附录5 基于中国标准化法的参考标准

	「关于质保」
	修订记录
	追加说明书（BCN-C22005-957）
	1 紧急驱动
	2 正转中、反转中信号（Y30、Y31 信号）

	追加说明书（BCN-C22005-969）
	1 内部元件异常(E.PE6)
	2 端子P3 的相关注意事项（仅限200V/400V 等级）

	追加说明书（BCN-C22005-980）
	1 端子S1、S2 监视（FR Configurator2）
	2 搭配TypeE 组合电机控制器的相关注意事项

	追加说明书（BCN-C22005-991）
	1 有无启动时接地故障检测/ 接地故障检测时的复位解除限制
	2 输出短路异常（E.SCF）
	3 输出电流/ 零电流检测时间的扩展
	4 网络运行模式的操作权的选择（Pr.338、Pr.339）

	追加说明书（BCN-C22005-988）
	1 关于UL、cUL的注意事项

	追加说明书（BCN-C22005-1008）
	1 支持SF-PR电机0.4kW
	2 支持PM电机EM-A系列
	2.1 PM无传感器矢量控制的选择
	2.2 PM电机用离线自动调谐（电机常数调谐）
	2.3 控制方式和控制模式的选择
	2.4 低速区域转矩特性选择
	2.5 适用电机
	2.6 电子过热保护（Pr.9）
	2.7 制动顺控功能
	2.8 瞬时停电再启动功能






