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| P/N:135N6991  S/N:123456H123

130BF711.11

500 kW /650 HP

{—  IN:3x380-480V 50/60Hz 848/752 A
OUT: 3x0-Vin 0-590Hz 880/780 A

CHASSIS/IP20

Tamb. 40° C/104° F at Full Output Current

Max Tamb. 55° C/131° F at Full Output Current Derating
SCCR 100 kA at UL Voltage range 380-480 V

ASSEMBLED IN USA

@ Listed 36U0 E70524 IND. CONT. EQ.
S UL Voltage range 380-480 V

Danfoss A/S
6430 Nordborg
Denmark

A\ CAUTION - ATTENTION:

See manual for special condition / prefuses
Voir manuel de conditions spéciales / fusibles

WARNING - AVERTISSEMENT:
A Stored charge, wait 40 min.
Charge résiduelle, attendez 40 min.
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2 LT BEZRC T VLT® Encoder Input MCB 102 X
& VLT® Resolver Input MCB 103 #%#lL T 2 & Ly,

IR 9, 7F+ul NS 54 OFREHRIE

KIY >4 —2R7F o7 AT 54 CHEHSh TWw3
BEWIE . AL vy F S202 % OFFALE (BEANT) i
FELTLEES 0,

#4& 98, 7oy 2 ARE
RHARESNTHLELH, RICEAESER DY £ 7.
N 2 R 2 4
] NFA—KX— 0-70 HRFCr7ay 2% )ty b
L &7,

R 9, oy s shizfET
D—X—Rn7oyrs3InElf.
Hn /] 104, IXV VI 77 ARAE
Ty UnEIEL T E A, Ty B KU, BEHR
ANEEHZWEIFY VI 7ot ricdhi-RKer
VHEES Al EF v I L ET. IFVVIT T
D&, NFZA—K— [4-53 77>+ F=X—Il &>
TELDDNVIERN) vy 7EL TRETEE T,
NSTWY 2—F 47

o L /EWARTMHE IDERET BLDICNS

f T A/ INBH A 2 VES.

Bh/ER 122, AEDE—X—HER
FSATEE—R—MFIDRBUE 220 BEE SR
ZHERERRITL 2T W Z2IE. PM E—XR—DHEREE %
E)o

45 163, ATEX ETR BIHIRESE

FoA T HEEAR A A TS0 E D L RECEEL TL
F. BEIECHAEABREAND 3% THMI L D .65%
TEM LD 2T,
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Danfits

\a

VIFF VAR BHBEIV NSV 2 —
47

VLT® HVAC Drive FC 102

48 164, ATEX ETR BIEHIFRLIR

Rtk AR & 48 2 2 BhEAY.

600 iz 60 &2 2356, BEROEHLTFZ A7
FYU YT L ET.

#4165, ATEX ETR JEUSUH| RS

M4 78, 508 &0 bR FRRNEREECLT )

fELTw&d (WZx—KX— [-95 ATEX ETR

interpol. points freq.).

B3R 166, ATEX ETR JBUEi| PR

FZ A7 H, (600 FbHI) 607 & 0 LR AR/
WHLLFCEMEL £ L 2 (W5 X —K— 1-98 ATEX ETR
interpol. points freq.).

B 244, E— YV IEE
E— by ORKEE#HEITCOET. BEORES
W IRENR—EDE— Y 7IREBUTECL2E&T. )¢
Yy FTCEE®A. N7 HBLUY Ly FOEAL Y M
BHYA R E>TRLEY F4. OERIE. ZH 29,
E— b2 BEERET T,
FSTWY 2a—TFT 4 VT
UT@%#éﬁsbif

FHREAETE 2.

) E—R— F—7VHETE 3,

o ACKZAT7DENIETICET 38 725 H

AR—2R,

. 2=y MNEABOBEAAELNTWL F T,

. E—hry>v 277 >0EE,

° E—hr>r7OEN,

& 251, HLWARA T a—F
WA= P LG MOMALLIRS N, KA 7+ 23— FHE
Han gl
2R 421, BEARE
A E—FOEE Ly —I & > THREL AEER. 7
FYENA—RFETHE SN EL 2.
FSTWY a—TF 4 VT

o AR EMRL £,

. oy —EMRL £,

) Ty BN ERZHBL E5.
3 423, FPC EHr
77 VBN — AR PUD OFEEREL 2 & &2
BWRERSNEST, 3> bo—- A— 5. PUDODE
MeAh & T, BHOERICL D IROERBERS N B
CERDY T, M24 KU M25 £ THMEL S0,
B3R 424, FPC D FEH I I
avbg—i H—RNHBT7 7> ESH—F PUD D HEHHIZA
WLIEEC . COBERMER SN ET. BREFEILET 3
Wi F547 %02y FT2RERHY £,

R 495, FPC D EHT 12 REL
avbho—i A—RKB7 7B H— K PUD OEHIZ kK
L &Il, COERNERESN £,

N TWY2—F 4V

. 7y BN AR EHERL £ 7.

o 77BN ET]RL £7.

° RIJFCBHWEDEL &0,
R 426, FPC HERK
SNt 7 7 BN ROEN BRFA7 7 B
A—FOHE L FHA. BEFEAZ 7 v EHA—F
DEIZ DT NFA—K— T —T"15-6% 77>
7 e SR s 0,

N TWY2—F 4T

. 7y BN PR EHERL £ 7.

e TrYBOA-FELHLET.
B 427, FPC fiEAA
77BN — K ETHGEEEOARSE (B V.24 V. X
F48 V) M ERFL .

NSTWY 2 —TF 4 VT

. 77 ENHN—FEAREHERL £ 7,

o 77 VBNAN—REXTHRL T,
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AVFF VAR BEHBIV NS T VY 2 — <
ey BAEH A K
8.6 +tI TNV a—T 4 VT
FER %7z sh3EHE 7 AN TR IV
TARAT LA | ANHIBE B, # 5. 4%BRL TS, ANNEREWHERL &7,
W /MEREIEL |t 2—2 3k, Witk 2—X | a0 s 2 BRI DL Tid. COED [ 4| HEBHIBEC KO £ 3.
B HEE 2 —X] 2SR £ 7.
LCP O FEIEAAN > Tz by, LCP 7 =7 WHBIEL SN T 25, B ([ AREDH 3 LCP gl r —7 L 2 X%
BB G OHHERL £ 9. BmL &7,
2y br—VEECEF 12 X |3HF12/13 75 20-39 AD 24V 3> bo |HEFHIFL SEAL 3.
& 50) ik 3> bo—vigT [ EEMES. LT 50-55 @O 10V ft4s
Dya—brbHvy b, MRl & 3.
Hako v LCP (VLT® - LCP 101 GHMAZES 130B1124) it
2800 & 5000/6000/8000/ LCP 102 (HifZFHFS 130B1107) D & I il
FCD X% FCM O LCP) L Esn,
MiE->fa> b5 A MalGE - [Status] CIRRE) & [Al/[v]%¥fL T,
IV TR NEFEL T,
T4 A7 LA (LCP) OARR. [HODLCP 2L THEL TL £ &0, NEEDDH B LCP LE LGy —7 V&R
WL Ed,
AR AL O AN B A i - REFJECHEMuEbEL LS L,
SMPS ([0 D 2,
FARHBWER) [ AT 2 3> bo—VEEHX 2> bo—VIERENOREEZMBHE T2 CE. T4 A7 v A 2MBrd 3 L &1
T7, EAC KSA 7 HOMEC & 2 [TF7oy 284l TFRTODaY bo— |y bo—VEACRERD Y £4. i
it F ) AG (SMPS) . WECERZ VIR L £ 7. R Y 3 — bR 2 B0 % O T
L Ed. TAATLABYINE & ET
HdEEE T 1 R LA B R
ZOBFEOFNCHE> TLEE 0,
E—R—DH [+ —C XA v FHHOTH |[EF—X—2EHINTED . FEHELAF—E A | E—KX—%EEHL. y—E X2 v F%&
fEL 2w B, E— RGN L. [ A vy FREZOMDT A4 R & 9 YIK |HERL £ T,
ShTuanl & EHERL £,
20V DCAZ' > 3> A—RT |TA4ATLADBHERL T2l ingn | EEFEL2ESL £ 7.
FEREHSMEB SN TR O, E&IF. EFRENAAC P 7 CBHENT
WBI L ERERL &7,
LCP 1k [Off1 (F 7) ST 2 RERL £9 . |[Auto On] Xid [Hand ON] (EhffE<—
Mizk )L &7,
AR—=MES(RR Y AA)H T ISHBELLKESN T 20, AF5 X [ HHaAx—MsS &AL £5.
s, —%— 5-10 HFK 18 71 ZEXNALETE
HBLET. 7740 MREEMHL £
E—K— ZU—FEST7 /| T 2T HAELLRESN TV B, A5 X M 27 & 24 V 24484 22, 2 O
TA4T7(7U—F), —X— 5-12 Gk 27 T a A AT | FE 0] BfFal T el AL &T
BLET(F 7400 MREERMA) .
MiE - 2 MEFHRAES Y — 2. |HEKRSES2HERL £ 1 FELOHREET 0/ 6L ET. 5 X
s o—H. —X— 3-13 EEHSEE T rETF
o Y E— b Wid S AT A B ty 7L TLESL, 77 vy MHEEIR
SEGHE N T A—K— T p—T" 3-I*
© 7V ey VREIRMEEAT 2T AT T | s rocy o7 4 7EGEL &
Tl T RABIEL AThR Tw 2 pHEEL
o Ui THELIEL {AThbRTw & §»? FT. WMTFORTr—Y > 7 £ WAL &
o« WFDAS—Y v/ RIEL {Fbh T 7. HERMESEHREL £ 7.
ES RN
o HNEEIRASFEESNT 2747 T h?
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Danfits

AXT T YA BEE LU N TTVY 27y 10 yypc Drive FC 102
TAVT
AEIR %72 5 3EHE 7 A T
T— & —HH | €T — & — [z R NFA—K— 4-10 E—X—FE 7 BIE|ELWEEE7 0/ 740 %7,
W&o f2 RN L7 R SLENTHBEZERMERLT
HEEL T3 &L,
70747 n G, Wiliza~>y PR NS X —K— T —7 WHAES % AL £7.
b-1% 74 PEXUNATNBWTIHTFILT s
SASNTOINIERL £§.
& - 72 £ — % — s - H 651 B - E—X— XX— %
TR,
TR =2 | FBEHRY Iy FORENHE | N FX—K— 4713 T—X—FE LR ELOHIREZT o7 540 &7,
KEFIEL | > T3, [RPU], 5 X—%— 4-14 F—K%—FF |
Y W [Hz] &V A5 X—%— 4-19 ZEH
TR IR E F 2y 2 L &7
WERAOANTMEENIEL K R | NS AX—K— T —7 6-0% 7+ 2/ FELOREEZ0 4L ET.
FeyyZEanTugL, 10 TE— PRI ANZX—K— Zp—
3-1% FEIEFSMFE B THERASANNE
BRAr—Y 7 2R L7,
E—XR—HE [FIEL AT A=K —FEDT [TRXTODE—X—FEREEED. BE—KX | N FZX—F— 20 —T"1-6¢ Biflki7
DI SE AEtE. — NI RA—R—OFEEMWRL £ 3. v aE@ LEEMRL £ 4. A —781E
—Z7HECDONWTE PIDERELHERL T [CDW TR N FX—K— Zp—T
w0*7f—ﬁmy7 B BT &
ﬁtt\bij_o
E— K —EE | BRI 2 HAOTRELDH D & | TRTODE—K—A"FA—K—ZBWTH | NFX—K— Zu—7 [-2¢ T—KX—
NFLEMTEH [T, EofT—R—REN L ONIERL £ 7. F=K, 13 EBEE—X—7—X, KU
w 1-5% B Moritas 8 25058 & MR
LEd.
E—R—DT|TL—F RIRA—KX—DFRE| 7L —F NI A—KR—%WRL &7, LB | NFX—K— T —T"2-0% Hi7 L
L—F B3 &h | BNME> COBAREMAD Y | A0/ b N OB E 2R £ 7. —F R 3-0% FHEFEHMGEY S v P E
0 &7, b FORMAETE WAL &4,
AR H Y &7,
BT )y b | A 23 A 4% E—Z—NEAAVOMHEAEHKL £, (MBS EKESTREEL £7.
22— E—R—ENRX VDM AELE L T
PHERL &7,
T—R—ImER T7V 75—y ayZH L TE—XR—0#E |AX— 7 v 7k EEL T, £—X
FORREIC 2> TV & T, —BIMAEFRDOFFC N > T 20 % 1
BLET. T K =B EWKE
MEzHZTH 358, T—K—ILAff
EROSEROROBEL ZHERD
NES. 77U 7 — 3> D ETER
LTLESL,
B EA T B, HWRALE— T v 7 Fxy 2 58FEML., H|BATHIEGELHOLBL £ 7.
GiDEAEF Yy /L ET.
FEWERT | EBIRORE (LR 4, FEH |(NJIBNI) —FEED L DOMEANEE: ATV YALLIBTA YL B
YNT Y AN | HEKOFHHE TSRS |56 B Bas L Ch s A G BHCHERAD Y £ 3. ETHEE 5
3%k ). AL ET.

AC K74 7 DRE,

ANJTEY — FéE AC K 54 7O RIDOAE
~BE): A 5B Bhs C Chs A

TYNT YR LT HBELC NI T FE
ET 255 A R4 T CHERD D &
. REJECBHOEbE S0,

T— X —E
T YIINT VA

EF—K&—NE T— KD
.

HHE—R— ¥—7 v 1 OMEEHH: U
MHEV. Vs W, Wb U

TYNSUYRABLINTAYILE 35
. E—F—XNE T— K AR E S

2 3% LAk HVET. T—K—KUE—K—[4E%E
MERBL £ 1.
AC K 54 7 D, HAhE—%— ¥—7 V1 OMNEBEZBE: U| 7>/ > R L7 HRHECHE TR
eV Ve W, Was U ET a8 2=y PCHERDH Y £ 7.
REJEC BB OEDLEL S0,
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Danfits

AVFF VAR BEHBIV NS T VY 2 — S
Y BAEH A K
AEIR %72 5 3EHE 7 A T
ACRSAT |T—R— T—RPIEL AT | BERDERAFEAL LIGE. 55 8.6 e | " ZxX—%— 341 Z>7 1 V5L
CBUaME|ShTuita. BIDY X P TBLLEE L, DHFFTCIL B A0 R 2 mL £ 3.
)i5] E—K— F—RZABELLAANENTWB |5 X—%— 4-18 ERART BT
EEFzv L ET. [RewinL £9. V5 x—%
— 4-16 PN ZHRE—KX—- E—FT
v 2 HIRERML £ 4.
ACKSA7 [F—%— F—RXDBIEL K AT EBELEBERNREL 1GE. F 86 BHe| "F—K— 342 5>7 1 U5 FH
CBUBRE|[SATHUE LA, BIRD Y X ﬁ%\_%<téuo DIFFICL B R0 B 238 L £ 4.
D & E—&R— FT—ABELLANNESNTWB |\ NS X—%— 2-17 #HEHL 7> Fo—
tEFzv L ET, INTCHBEFI Y br—VET7 27472
LET.

X85 NI Wya—F4VY
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VAN VLT® HVAC Drive FC 102

<]

9.1.1 FF|EJH 3x380~480 V AC

N355 N400 N450
BEIEEH NO NO NO

(I8 4 8 & 117=60 FPH T 110%D i)

400 V B B> v 7 MKW (REEMED 355 400 450

460 V. TO ¥ v 7 b ilhp] (RREMHD 500 600 600

480 V [kWliz B8 2REM> v 7 MK 400 500 530
ITv/n—Yyr—r $4 X Elh/E3h E1h/E3h E1h/E3h
HABR GH)

H4E (400 V) [A] 658 745 800

345 (460/480 V) [A] 590 678 730

Wrge (60 Fhid & fir)

()leJO/dSO \f) [: K 049 6 80

JH45 KVA (400 V) [KVA] 456 516 554

JH4E KVA(460 V) [KVA] 470 540 582

4T KVA(480 V) [kVA] 511 587 632
BARNTIER

#4% (400 V) [A] 634 718 771

iH455 (460/480 V) [A] 569 653 704

72— RZEDT—TWDBRRE LY A X (Elh)

- 7L —F L TOEERE L E—K— [mm? (AWG) ]V 5x240 (5x500 mcm) | 5x240 (5x500 mcm) | 5x240 (5x500 mcm)
- 7TL—FHHVTOLEEWREE—K— [mm? (AWG) ]V 4x240 (4x500 mcm) | 4x240 (4x500 mcm) | 4x240 (4x500 mcm)
- 7L —F NG EAE [mm? (AWG) ]V 2x185 (2x350 mcm) | 2x185 (2x350 mcm) | 2x185 (2x350 mcm)
71— RAT D=7 N OBAEE AKX (E3h)

- FEFEEE—%— [mm? (AWG)]Y 6x240 (6x500 mcm) | 6x240 (6x500 mcm) | 6x240 (6x500 mcm)
- 7L —=* [mm? (AWG)]Y 2x185 (2x350 mcm) | 2x185 (2x350 mcm) | 2x185 (2x350 mcm)
- p— Ny 7 EE [mm? (AWG) 1Y 4x185 (4x350 mem) | 4x185 (4x350 mem) | 4x185 (4x350 mem)
BARIBERRE 2 —2 [A]? 800 800 800

400 ViZ B BHEETREE WD 4 6928 8036 8783

460 Viz B B EEESHEE WD 4 5910 6933 7969
MY 0.98 0.98 0.98

H AL 0~590 Hz 0~590 Hz 0~590 Hz
E—bty >y 2@~y v 7 [°C (°F)] 110 (230) 110 (230) 110 (230)
aviho—vs F—REHA LY v 7 [°C (CP)] 80 (176) 80 (176) 80 (176)
BHA—REHR MY v 7 [°C (°P)] 85 (185) 85 (185) 85 (185)
77 ENA—FBEENY T [°C ()] 85 (185) 85 (185) 85 (185)
TOTATRANA—RFBE#RN) v 7 [°C CP)] 85 (185) 85 (185) 85 (185)

R 9.1 BfbA%. EBIF 3x380-480 V AC
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AR BAEH A F

N500 N560
BEBER NO NO
(8 18 £ 77=60 F2[H T 110%D Hi)
400 V 2B 2y v 7 PHATKV] FRFEM) 500 560
460 V. TO ¥ v 7 b S[hp] (RREMHD 650 750
480 V [kWlw 8 2/REM > v 7 M 560 630
Tvsn—Yyr—r ¥4 X E2h/E4h F2h/E4h
HABHK GH)
% (400 V) [A] 880 990
Wt (60 Fhidh &)
(400 V) [A] 968 1089
4% (460/480 V) [A] 780 890
W&t (60 Fhid F i)
(460/480 V) [A] 88 979
JL4E KVA (400 V) [KVA] 610 636
itgE KVA (460 V) [KVA] 621 709
45 KVA(480 V) [kVA] 675 771
BAANSTER
J#4% (400 V) [A] 848 954
JH45% (460/480 V) [A] 752 848
72— AZ D —TWOBKE LA X (E2h)
- L= L TCOFEELE—K— [mm? (AWG) ]V 6x240 (6x500 mcm) 6x240 (6x500 mcm)
- 7L —FHHVTOLEEREE—K— [mm? (AWG)]Y 5x240 (5x500 mcm) 5x240 (5x500 mcm)
- 7L —F A4 [mm? (AWG) ]V 2x185 (2x350 mcm) 2x185 (2x350 mcm)
72X DT —TWDOBRE L 14X (E4h)
- FEFEE—%— [m? (AWG)]Y 6x240 (6x500 mcm) 6x240 (6x500 mcm)
- 7L —=* [mm? (AWG)]V 2x185 (2x350 mcm) 2x185 (2x350 mcm)
- p— Ny 7 G EAE [m? (AWG) 1Y 4x185 (4x350 mcm) 4x185 (4x350 mem)
BAIMEEREE 2 —X [A]2 1200 1200
400 V2B BHEEEAEL (WD 4 9473 11102
460 Vo B aHEEE AL (WD ¢ 7809 9236
FIES) 0.98 0.98
AR 0~590 Hz 0~590 Hz
E—bty 2@~y v 7 [°C (°F)] 110 (230) 100 (212)
avbha—ve ZA—FEHMLNY v 7 [°C (°F)] 80 (176) 80 (176)
BHA—FBHR N v 7 [°C (°P)] 85 (185) 85 (185)
7y vBENIA—R@EHNY) T [°C (°P)] 85 (185) 85 (185)
7747 RAHN—F#EE# LY v 7 [°C (F)] 85 (185) 85 (185)

R 9.2 TR, ETEIE 3x380-480 V AC

1) FAY 27 Y HE

2) E2—XFRICOOTH, 5 9.7 E2—X¢SML TS0,

3) fCEAT G BIITRBFEFIC BV 8 EDTH Y. +IGLIANE FHREN & T (BIEE 7 —T W F IO HFET 8 A7), (Eit
F—X —R)FE (IE2/IE3 BEIRaR) DfCRIAICHE D& & F0 T—X—BMFECHNIE N 74 7T DEIIHLEIGAL & 5. F 74 7HHD
SVERE e XA FRRHDBT 7 40 FREL V& EOIFEG . BIIERBIEN S B GEMR B 0 & F7o LCP & & LHNT % =7
Shr—n = FDEHEREG LN L S0 EN 505982 (2> o EHELT —KICDO Tt UFESHL TS0

drives. danfoss. com/knowledge—center/energy—efficiency—directive/#/. 77> 2> & 4 XX ~v—Bif CHHEDRA 30 WIEHF 3
CEBBVES, L, Tag—FDa> fo— H— PRIy PAEBDA T > 320, Wi TR AN DDA T
7

1) EWEAHROEETRIC T, 5m (161 £t) D>—n FEALE—K— 57— EM0 THE LFFER THRE S 17505,
ZRNEF=R)FEL ZREDO0 T B 9.4 FFFFESIHL TS LSO, . BAARERIC D0 T, UTFESHL TSSO

drives. danfoss. com/knowledge—center/energy—efficiency—directive/#/.
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VAN VLT® HVAC Drive FC 102

9.1.2 &I 3x525~690 V AC

N450 N500 N560 N630
BEBER NO NO NO NO
(G5 18 £ 177=60 A2 [H T 110%D HEi)

550 VicB 2y v 7 M kW] (FREAH) 355 400 450 500
575 V. T v 7 b Alhp) (YRR 450 500 600 650
690 VicB 3> v 7 M kW] (R 450 500 560 630
Ivn—Yy—r ¥4 X E1h/E3h E1h/E3h E1h/E3h E1h/E3h
HAER ()

(550 V) [A] 470 523 596 630
Wrge (60 Fhi@&fr) (550 V) [A] 517 575 656 693
EH (575/690 V) [A] 450 500 570 630
Wt (60 FPEF) (575/690 V) [A] 495 550 627 693
SEH KVA (550 V) [kVA] 448 498 568 600
SEH VA (575 V) [kVA] 448 498 568 627
SEH kVA (690 V) [kVA] 538 598 681 753
BAASER

EH (550 V) [A] 453 504 574 607
EH (575 V) [A] 434 482 549 607
EH (690 V) [A] 434 482 549 607

71— RZEDT—FWOBRKEES A X (Elh)

- L= L TOEEREE E—K— [mm? (AWG) ]V

5x240 (5x500

5x240 (5x500

5x240 (5x500

6x240 (6x500

mcm) mem) mcm) mem)

- ZL—%H ) TOXEEFREE—&— [m? (AWG)]V 4x240 (4x500 4x240 (4x500 4x240 (4x500 5x240 (5x500
mcm) mem) mcm) mcm)

- 7L —F g EE [om? (AWG) ]V 2x185 (2x350 2x185 (2x350 2x185 (2x350 2x185 (2x350
mcm) mem) mcm) mem)

72— RZEDTr—TWOBREE Y4 X (E3h)

- FEFEEE—&— [mm® (AWG) ]V

6x240 (6x500

6x240 (6x500

6x240 (6x500

6x240 (6x500

mcm) mcm) mcm) mcm)
- ZL—=% [mm® (AWG)]V 2x185 (2x350 2x185 (2x350 2x185 (2x350 2x185 (2x350
mcm) mcm) mcm) mcm)
- e— Ny 7 XEEE [mm? (AWG) 1Y 4x185 (4x350 4x185 (4x350 4x185 (4x350 4x185 (4x350
mcm) mcm) mcm) mcm)
BARIBEEFE 2 —2 [A]? 800 800 800 800
600 V2 & 2B /A (WD 4 6062 6879 8076 9208
690 V iz B aHEEEEL (WD 5939 6715 7852 8921
FIES 0.98 0.98 0.98 0.98
AR [Hz] 0 - 590 0 - 590 0 - 590 0 - 590
E—bty >y 2@~y v 7 [°C (°F)] 110 (230) 110 (230) 110 (230) 110 (230)
avbo—ve ZA—F@EMLNY v 7 [°C (°F)] 80 (176) 80 (176) 80 (176) 80 (176)
BHA—FBHR N v 7 [°C (°P)] 85 (185) 85 (185) 85 (185) 85 (185)
77 vBBAA—RBHNY v T [°C (°P)] 85 (185) 85 (185) 85 (185) 85 (185)
TOTATRANA— @R v 7 [°C CP)] 85 (185) 85 (185) 85 (185) 85 (185)
R 9.3 Bk, EFBIF 3x525-690 V AC
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Danfits

AR BAEH A F

N710 N800
BEBER NO NO
(8 18 £ 77=60 F2[H T 110%D Hi)
550 ViZ® 2> v 7 Ml kW] (R3EMHE) 560 670
575 V. TD ¥ v 7 b HiJilhp] (fRFAE)D 750 950
690 VIZB 2> v 7 Ml kW] (R34 710 800
Tvsn—Yyr—r ¥4 X E2h/E4h F2h/E4h
HABHK GH)
(550 V) [A] 763 889
Wrge (60 Fi@&fr) (550 V) [A] 839 978
EH (575/690 V) [A] 730 850
Wi (60 FPEfT) (575/690 V) [A] 803 935
EH KVA (550 V) [kVA] 727 847
EH KVA (575 V) [kVA] 727 847
SEH KVA (690 V) [kVA] 872 1016
BAANSTER
SEH (550 V) [A] 735 857
SEH (575 V) [A] 704 819
SEH (690 V) [A] 704 819
72— RTEDr—TWDERE LA X (E2h)
- 7L —F2 L TOEERE L E—K— [mm? (AWG) ]V 6x240 (6x500 mcm) 6x240 (6x500 mcm)
- ZTL—FH O TOEREPFE T —K— [mm? (AWG) ]V 5x240 (5x500 mcm) 5x240 (5x500 mcm)
- 7L —F A [mm? (AWG) ]V 2x185 (2x350 mcm) 2x185 (2x350 mcm)
72X Dy —TWDOBRREE 1 X (E4h)
- FEFEE—%— [m? AWG)]Y 6x240 (6x500 mcm) 6x240 (6x500 mcm)
- 7L —* [mm? (AWG)]Y 2x185 (2x350 mcm) 2x185 (2x350 mcm)
- o— Ny 7 X EAE 2 (AWG) 1Y 4x185 (4x350 mcm) 4x185 (4x350 mcm)
BARIMEE R E 2 —X [A]? 1200 1200
600 V Iz & aHfEEBE/HHE WD 1 10346 12723
690 Vo B aHEEE AL (WD ¢ 10066 12321
FIES) 0.98 0.98
AR [Hz] 0-590 0 - 590
E—bty 2@~y v 7 [°C (°F)] 110 (230) 110 (230)
avbho—ive A—R@EHNY v 7 [°C (°P)] 80 (176) 80 (176)
BHA—FBHR LY v 7 [°C (°P)] 85 (185) 85 (185)
7y vENNA—REHNY v T [°C (°P)] 85 (185) 85 (185)
7747 RAHA—FEE LY v 7 [°C (F)] 85 (185) 85 (185)

R 9.4 PTAR. EBIF 3x525-690 V AC
D) 7XY 471 VHE.

2) BAE 2 —XTERIE 9.7 £ 2—XFRL TS0,

3) (CEN L% EIIAKBBEFFCETBEDTH Y, 2IBLUNE TFHINE T (GHE - —TNF DI EFE S BAZE) . fHt
=X =K ([E2/IE3 BERR) DICFMEICR D& F S0 T—X—BMNEBCHAL N 51 TDENIHL AL & 5. FZ4 T HHD
STUEEE B e XA FRIWHDBT 7 40 FEGEL D & OBGEE . BRGNS B A GEMRH 0 £ 5. LCP & & CEN 4 =7
>hm— H—FDEGHEREGEN & T o EN 50598-2 (CHE> B IART —KIZ D0 Tlts UFESHL TS ES0:

drives. danfoss. com/knowledge—center/energy—efficiency—directive/#/. 77> 2>, 4 XX v—B7f CHHEDRA 30 WIEHF 3
CEBHNET. L, T —F DI o 4= FRFAZ Y PAEBDF T2 30t H, ZREN W DIEWDAT
7

1) EERROEBERIIE T 5 mD>— FESASE—K— =TI EH THE. LR THES 2530, T 70 F—35)
FELSRICOOTE B 94 FFIFRIFESIAL TSSO, . BIHEHRIEEIC OO T, UTFESIEL T80

drives. danfoss. com/knowledge-center/energy—efficiency—directive/#/.
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g VLT® HVAC Drive FC 102

9.2 F®EIF

FEIE (L1, L2, L3)
{458 T 380-500 V +10%. 525-690 V +10%

FEFTIEN EFRHFEF:

O TEBREITX L EFFEFOM, FZ0 7 DCY > 2 FIEWERMCFFI L N LU FICES 8E THBILES. 24
@A N FA T DRICEISHAGTIED 15% [FEFHE L D & 5. BEIRRE L2k, F 54 7 ORMEBHELE
JEE 10% Tl 8 EEHIRGHZ B0 THHETE A .

HEAE A A 50/60 Hz =+5%
FEFAHBO —FMR KT > N5 > R ERMMEAE BT D 3. 0%
HOJjZ ()) =0.9 EMHEAN TOARRME
1 (CIEWEMN IR (cos @ ) (>0. 98)
ANHBAA v F> 7 %P L1, L2, L3 CREHN) Bk 1 /24

EN60664-1 YL /- BRES

WEEAHFITY — III/GYE 2

FZA 7t 480/600 V T, 100kA & TDMEEZRERE (SCCR) # (H45 T& BEE TOEHICEL Tir & 7

1) FEt, UL/TEC61800-3 I2 ML Tir & 7,

9.3 T—X—HljétxE—%K— T —X

T—X—Hl U, V. W):

H &R fHEEETED 0-100%
7 R A 0-590 HzV
TR E— N T OB 0-300 Hz
WA A v F 7 1) PR
LB Y /I T A D R 0.01 - 3600 s

1) EIFERFENI AN
hov 2 B

WHEN Vo (5 bV 7))

60 b Tk 150%D 2

WAEFEILS (b 2)

60 b Tk 150%0 2

1) W=t NI PSS TDLFF o 2 B#EL & T
2) 10 ¢,

9.4 JHPHEAF

BRIG

Elh/E2h = > /o —¥ v —

P21/ %4 7" 1, IP54/ &4 7" 12

E3h/Edh = > /7 p—Y v —

IP20/ > v —3

WE7 A N (R / Wi Afk)

0.7 g/1.0 g

FHR I

FERE 5% - 95% (IEC 721-3-3;

7 5 A 3K3 (JEEE4E)

4 e BREE (IEC 60068-2-43) HoS 7 A b 75 A Kd
Fl %Ak (IEC 60721-3-3) 72 A 3C3
IEC 60068-2-43 1 #EHLL 7= 5 E& 7% H2S (10 H)
JE BHYREE (SFAVM 2 A w F+ £— N2 T)

- SERERAT & 0355 B 55 °C (B 131 °F)Y
- —f&M 7 EFF2 £ — & —0O 7 VI & 2 (K 90% HIER) e 50 °C (B 122 °F)V
- 7 )V#kEG FC HITEROGE B 45 °C (& 113 °F)V
7V A7 — )V BIAEIRE O S AR A DHR B 0 °C (32 °F)

PEREAR T B O dAT o [ P

-10 °C (14 °F)

TR /& IRy D L E

-25 ~ +65/70 °C (13 ~ 149/158 °F)

AR CERIGRZ L)

1000 m (3281 ft)

KRR CERIEIRS 1)

3000 m (9842 ft)

1) EEDICHIC BT 37540 D0 Tlt . BB o > 44 R &S 2S00,
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Danfits

A% BIEAA K

EMC #itg. =3I v > a3~ EN 61800-3
EMC J4%. £ 32 =7+ EN 61800-3
TAVEF—FhES 52V 1E2

2) LIFTWt EN 50598-2 IZf> THESh £ 7
o WA,
o 90% ERABEL.
o XA FBELIG HIAOE
o XAy F NER— LI AEE

9.5 7 —7 Ak

r—FLEEaY ba—i- F—7 L OWERE D

VoW RINEE—KR— T ILOHRAKES

150 m (492 ft)

VI REINTHEWE—R— ¥—7 LDRKES

300 m (984 ft)

TE—&—, FHEE. 0—FY 27 RET L —Fxd 2 KT —7 VINHE 5 91 Bar— x|S0,

I b o= BT A v =k 2 KRS 1.5 mm?/16 AWG (2x0.75 mm?)
IV POV 7L FY T F—T it T 3R KA 1 mm2/18 AWG
I v b o= AL D 7 —7 O AN O i KB R 0.5 mm2/20 AWG
a3 b o=V IR R/ N . 0.25 mm?/23 AWG

1) B =100 Tl B 9.1 ERFA—KDEGH] 7 —XEE TS 7& 00,

9.6 a>vbhtr— AN/ HBEHEaYyPr—LTF—XK

F 4 YRV

7ar 527 T4 YRIVAL 4 (6)
Ui AT 18, 19, 27V, 29V 32 33
A PNP £ 7214 NPN
EE TR 0-24 V B
BEL AL, EEE 0 PNP <5 V DC
WL v, G 1 PNP >10 V DC
WL N, P 0 NPN >19 V DC
WL L, EFE 1 NPN <14 V DC
NI D K& 28 V HIR
ANSHEPL. R % 4 kQ
FNCDF ot P XA GBI (PELV) & D E B T4 6 BRI T £ T,

D W7 27 & 29 WHIHEL T 70l SATE&ET .

7o N

7+ a7 N0 2
Uiy AT 53, 54
T—F FE S BIR
T — NS AB3 & A54 OYIN E A
B\BEE—F A4 v F A53/A54 = (U)
EIEL N -10 V~+10 V (A7 —37" V)
ANTTHEHT. Ri # 10 kQ
AT =20 Y
BME—F ZA v F A53/A54 = (I)
B XL 0/4~20 mA (A7 —F 7))
NS, R %] 200 Q
SN 30 mA

7+ a7 NJO e

10 vy b (+ 9)

7 F a7 NJIOFEE

RRKTS5—, A7 —)LD 0.5%
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e VLT® HVAC Drive FC 102
7 100 Hz
T F o AT BSEE (PELV) 4 & D& i 6 BRI TO £ T,
r PELV isolation 2
z
+241\; : Control ; Mains %
| |
| |
, High —
37 | voltage [— Motor
Functional . I ‘
isolation |
RS485 ] = DC-bus
9.1 PELV #4%
7OV ANS
7Tar 527 NIV AANS 2
N A 2. 90
5T 29, 33 TORKAF B 110 kHz (7°v ¥ 2 7" )L ERED)
BT 29, 33 TOEABE 5 kHz (F#—7">+ a1 27 &—)
BT 29, 33 T O H/NEEE 4 Hz
mHEL N B 9.6 2> Pa—n AL HET fr—F—X% DFr PEXAATE TSRS L,
ANJID KB 28 V HIK
ANJIHEHL. R # 4 kQ
SOV ZANFTRERE (0.1 -1 kHz) RRKLS—: 2247 —L00.1%
V= V]
Ful 57 7Fus 0¥ 1
sy &S 42
7+ a7 W10 R E 0/4-20 mA
7 F a7 H 1k & FIE N O ok B e 500 Q
7+ a7 B0 E RRkTS5—: &A27—)L®d0.8%
7+ a7 W0 fhe 8 Ev b
T B A EIE (PELV) % & O E &5 720 6 BRI T & F,
Iy bha— H—NF., RS-485 U 7 Vilifg
iy ¥ AT 68 (P. TX+. RX+). 69 (N. TX-. RX-)

i A5 61

W 68 & 69 (3Ll

RS485 > U 7 L 15 [ EE & 1 D R B 0 5 FERERT 12 A S AL AT (PELV) 20 6 AR S 1L T £ 7

T4 A VHEH

Tars w7 T4/ AT 9
TR 21, 29
74 Y SOV /AP OEEL X v 0-24V
BRHAER o2 XiEy—2R) 40 mA
JER B F0E O K B BT 1 kQ
JE B 70 O B K B AT 10 nF
JE B TR D FRAR 3 0 Hz
JE R 78 O f K H 7 R AL 32 kHz
JEBEH T O RE JE BRKTS—: A7 —)?0.1%
JEEEH 1O 4y fil e 12 v b
D G727 & 29 BGAGEL TE 7 2l ZATEE S

Fy PRI PGB (PELY) & DD EEN T 6 EXARSI N T £
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Darfits

L% BIEAA K

aIvho—ie A—NF. 24V BHREH

Ui 3T 12, 13
SN =] 200 mA

24 V BB HAEIE (PELV) 206 EXRARINTOE T, 7ol ROIF v SEXNAHETEFL El2555 0 %
7

VL —th

7ars o7 YLr—Hh 2
UL =T X9 B A R I A 2.5 mm? (12 AWG)
) L 3 B /N T 0.2 mm®> (30 AWG)
FHEHOES 8 mm (0.3 in)
)L — 01 IWwgFEeS 1-3 BEA) 12 (AFEEH)
1-2 (NO) Ok & (AC-DY GEfiam?, ¥ 400 V AC. 2 A
1-2 (NO) D ki1 &gy (AC-15) Y GEELE . cos@ 0.4 (2 T) 240 V AC. 0.2 A
1-2 (NO) O KutiF&fg (DC-1)V (kb &) 80 V DC. 2 A
1-2 (NO) O f5 KT &g (DC-13) Y (5 E fr) 24 V E¥i. 0.1 A
1-3 (NC) O d Kt Efif (AC-1) Y IR A fiF) 240 V AC, 2 A
1-3 (NCO) O KT af (AC-15)D GFEER. cosp 0.4 12 7T) 240 V AC, 0.2 A
1-3 (NC) OB KT &%k DC-1)V  GEFi &) 50 V DC. 2 A
1-3 (NC) O KT &g (DC-13) Y (A & 1) 24 V Hfi. 0.1 A
1-3 (NO). 1-2 (NO) D KT AT 24 V DC 10 mA. 24 V AC 2 mA
EN 60664-1 ¥ f-3ats WETEH T T Y — LIL/T540 2
yL— 02 WmrES 4-6 BREA) . 4-5 (AfEH)
4-5 (NO) OE KT ém (AC-DV GEF &), ¥ 400 V AC. 2 A
4-5 (NO) D K1 & (AC-15) D GEE AN . cos@ 0.4 (2 7T) 240 V AC. 0.2 A
4-5 (NO) O K7 & (DC-1)V Gk Afr) 80 V DC. 2 A
4 -5 (NO) D K F € (DC-13) Y AL £ 1r) 24 V Efi. 0.1 A
4-6 (NC) O K1 Efif (AC-1) Y (kL AfiT) 240 V AC, 2 A
4-6 (NO) DK & (AC-15)D GEE AWM. cos@ 0.4 (2 7T) 240 V AC. 0.2 A
4-6 (NC) O KuT & DC-1)V (GRS A ) 50 V. DC. 2 A
4-6 (NC) O f KT & (DC-13) Y (A& E 1) 24 V Hfi. 0.1 A
4-6 (NO). 4-5 (NO) D Kt 1 & ff 24 VDC 10 mA. 24 V AC 2 mA
EN 60664-1 (2 YE U /- b WETEAH 7 T ) — LLI/GYE 2
1) IEC 60917 S— } 4 RTF 5.

U L —FE 0 AR (PELY) (2 & DD AEE % 6 ESARS 1 T & 7

2) BEFH 7T Y — Il

3) Ul 779 r—2 3> 300V AC 2 A.

ay ho—i- H—N, +10 V HEHEH

Uiy T 5 50
H ) E 10.5 V 20.5 V
KA 25 mA
10V EJREWIE HHETE (PELV) & & DEE T4 6 XGRS T £ 7,

a > b — )V

HA B 0~1000 Hz T D4R +0. 003 Hz
v AT ASERE GT 18, 19, 27. 29, 32, 33) <2 /s
Wy be— i Bir—7) FIHEED 1:100
WEEREEE (B —7) 30 - 4000 RPM: +8 RPM O kT > —
TNCD T b o—nfFEt 4 PRIEITHE— X —ICFED 0 To £ 77,

Iy bo—ibe H— NPERE

A% x> kg 5 M/S
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Danfits

VAN VLT® HVAC Drive FC 102

IY bg—ie A—F, USBy Y 7LVilE(E

USB 15k L1 (4H)
USB 7' 57 USB X7 B 7/ 27 57

2

PC NOELL, EEKRR NFALA USB ¥—7 &ML TITFbRE T,

USB ##il HAERE (PELV) 2 CORBERETF» s BRHCHEZEIN THET.

USB ##eit . i s E BRMCHEHZSh THWERA. BB SNIzFy 7y 7/ PC DA%ERFFA7D USB 3127 KR
—NEHIED USB r—Fw/a v N—K—BHEL THEAL T2 a0,

9.7 l::z.“x“

Ea—XAHN, FIATHIROMRESE 2 2=y NHOBRICIREL £ §. EN 50178 NOBERZFEFKIC T2 20 T H
oo CTIEFE—® Bussmann £ 2 — X 2fFHL TS0, F 952 L T3,

K

IEC 60364 (CE) & U'NEC 2009 (UL) ¥l -8B BT, HBAITOE 2 —XfFHENETT.

ANHBE V) Bussmann ¥R %S
380 - 500 170M7309
525 - 690 170M7342

RIS Ea—XF7varv

K 9LEIRENDZE 2—RlE. F T4 7 OEEERKCIEL Ty 100000 amms (F) 2 LA T E 2EHBTCOFHICHEL T
FH. WYt 2a—R W E D, FTA TREERERK (SCCR) (& 100000 ams (2% 0 3. Elh XU E2h F 54 721
100 kA SCCR ICIHA T 2NN 54 7t 2 —X B L T & . E3h XU Edh K5 A 7i2id. 100 kA SCCRC#HET 3
AA7 aRb 2a—X#WOT2UERDH &7,

R

Wi 2%

VR i TIFBAHT B A ENRAE T 22=y FOFTXTIE. F54 70D 100 kA SCCRHEET 2 7 7 R L 4l [EE
FUELL T, BWRAFEHEIN L &, SCCREWIE 412 KATT. 25ALt2—XlE. FSATOANHBELE
B > THREESNET. ANEFELBHEKE ., MROBRCEREATWET., & 41 \YESHR

ABBE V) BIIER (kW) waEER (A BB R
380 - 480 355 - 450 42000 T T 8

100000 25 ALE2—X, 800 A
380 - 480 500 - 560 42000 JE T 2

100000 25 ALk 2—X, 1200 A
525 - 690 450 - 630 42000 JHE T %

10000 25 ALE2—X, 800 A
525 - 690 710 - 800 42000 W%

100000 4S5 ALEa2—X, 1200 A
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L% BIEAA K

9.8 T>r7o—vyv— i
9.8.1 Elh #pR~fik

=
———- o
2008 3X @ 13(0.5) 3
o
4 2
4A_Q—df[ﬂ -
W_LK [
[ °
2043
(80.4)
-]
I © .
2002
(78.8)
-]
1553
61.1)
-]
1393
(54.9)
-]
912
(35.9)
-]
o
Y Y Y
- 393(15.5) —m=|
- 602(237) — |

K 9.2 Elh OFHEN
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L

AR

VLT® HVAC Drive FC 102

=
2X 101 (4.0) g
Nel
=
2X9(0.7) Il
2X & 20(0.8) jﬁﬁ I 2

4

lx

4

2X
1 125 (4.9)
2X L 2X
280(11.0) <~\ 35(1.4)
513 2X
(20.2) 190 (7.5)
. 567
(22.3)
E |/ v s 798 san
9.3 Elh OHIERX
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L

L% BIEAA K

o
. 412(162) —=| 3
[
18(0.7) 3
9%6(38) —m] =200 R
* 168 (6.6)
&
154 (6.1)
L I3 1800 (70.9)
1 ® ° 3
168 (6.6)
1209 (47.6)
601 (23.7)
1 1e1 lefl T
4X73(28) — = |- 4X457(18.0) — =
69(27) —= |=— 464(183) —=|
E [e—ts> s 7202 A (K72 a>)

X 9.4 Elh O¥HX

MG160240 Danfoss A/S © 04/2018 All rights reserved. 89



L

e VLT® HVAC Drive FC 102

’<7 750(29.5) —————= e
T ¢ - §
[=a}
=
A
558 14 (0.6)
(22.0)
75 — 11(0.4)
/ i
\ o
= 3 J
A—" B
_ _ 424
D - - I 67
EEN)EEEN)EEN 184
JTIDg @%IE@ E@ED% ¢ (7.3)
= = 1
22(0.8) t
137 17 (0.7)
(5.4)
~—412(16.2)
~—— 560(22.0) ————*=
( )
] mﬁ\ ) ) ) T Fﬂ
S ° T
293 (11.5)
ot ° =y
) o] o] (0]
173 (6.8)
[@D)] O i
22(0.8) = 560 (22.0)
1 [7 5> k70—

K 9.5 Elh D RF7TEAR—RARVY 5 F7L— bHiE
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iR B A A

9.8.2 E2h Apd~fidk

o
— |97 =]
(3.8) 3X @ 13(0.5) %
f &
“ W_b‘ A Q. dJ_m @
°
] ] °
-]
i
L]
2043
(80.4) .
2002
(78.8)
)
-]
1553
(61.1)
1393
(54.9)
-]
912
(35.9)
L]
©
Y
|- 394 |
(15.5)
e 698 0 o

9.6 E2h OFFHN
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L

e VLT® HVAC Drive FC 102

== 2x101 4.0) o
™
wn
2X % 20(0.8) 2X9(07) 3
\‘_I &
? o

q

y

q

1 2X
125 (4.9)
A
2X
280 (11.0) L 2x
35(1.4)
513
(20.2) 2X
190 (7.5)
567
(223)
E |/ v s 798 san

X 9.7 E2h OEN
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L

L% BIEAA K

—— 508 (20.0) ——==

o
w0
96 (3.8) —==| la— 254 | 18(07) §
(10.0) * 168 (6.6) 5
@ & Y ¢ m
154 (6.1)
1
. . . 1800 (70.9)
168 (6.6)
1209 (47.6) -
601 (23.7)
T lol lo] T 1
4X 121 (4.8) —=— - 4X 457 (18.0) —=—
69 (2.7) = =——— 560(22.0) ——=
‘1 |t—1\\‘/\/7- 77 A N3 (A7 v av)

X 9.8 E2h O¥HX
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e VLT® HVAC Drive FC 102

ﬁsm 343)—— =
o
3
A e
R
14 (0.6)
— 11(0.4)
\
i
|/
424
;:ﬂ::u:::a:f*r (167)
e < 184
BB ] 73)
L B i
22(0.8) — | f=a—— )
e 137 I 17(0.7)
(5.4)
f~=—— 508 (20.0) ——=
ft———— 656 (25.8) ——— =
)
i |
1 - Y T = \
@,\ () () (5] fD
293 (11.5)
E; ° ° ° ‘J
0] o] Q o] o
173 (6.8)
(@®)] O
22(0.8) —= 656 (25.8)
1 [7 5> k70—
9.9 E2h D F7HEARN—ZRRUY 7~ F7 L — bHk
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L% BIEAA K

9.8.3 E3h AfHE~}ik

3X ¥ 13(0.5) ﬁ\\\\‘

130BF656.10

| Ao JNTM]
© o
%
iey
‘ —
© (-]
(-] [+]
1537
(60.5)
1578
(62.1)
1348
(53.1)
A
° ° ?13(0.5)
15(0.6)
\ i \ i o \ Il | i
| i | i | I} | i ‘
\ i \ i \ Il | i
30 | i | i | I} | i
(1.2) \ | \ | [} \ ) i | 10(0.4)
10(0.4)
| | L ™ A “
? 506 A
(19.9)

9.10 E3h OFHEX

MG160240 Danfoss A/S © 04/2018 All rights reserved. 95



L

e VLT® HVAC Drive FC 102

o
2X (% 20(0.8) o3
e l— 2X 101 (4.0) 8
[+a)
3
I 2X19(0.7) -

b

H

i

]

g

i

]

(]
2X 18(0.7)
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2X21(0.8) S
482 (19.0)
X 9.11 E3h OfIERE
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L

e VLT® HVAC Drive FC 102

o
a
i
o
=
®
T T o T T
o o
L] ] J O
1
(262) oof§ pooqg Q) peaygpaog |
103 FI0BO00000p000nng ==
) 00000000000000 =2 2 S
©
e 163
(6.4)
294
(11.6)
19(0.7) —= |=— 2X219(8.6) —=
3
2X 220
(8.6)
160
(6.3)
1 RFI & —v F&&u (EHE. RFI A7 > 3> H )
2 7 =7V /EMC 7 Z > T
3 JIYR7L—h

® 9.13 E3h @ RFI ¥ — )L FEWKULSZ 5> F7 L — b~Fik
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