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Abstract

Now, the auxiliary power on subway vehicles mostly takes use of bi-inverters,
which have two output transformers and a huge bulk.

Transformers can reduce the bulk of the auxiliary power considerably by
magnetics integration, for the primary axial fission winding can help integrate two
transformers, and series connection with balancing reactor at the primary and with
low-pass filter at the secondary can help integrate several magnetics. So, 168kVA
double axial fission and multiple magnetic circuit transformer via integrated
magnetics are studied in this paper.

How to design winding for a transformer not only to realize the integration of
several magnetics on structure but also to satisfy the requirement of auxiliary power
on performance after it adopts magnetic integration? We answer this question as
follows:

1. the status of the development and study on integrated magnetic at home and
abroad is introduced, and the principles of magnetic integration for multi-inverter are
stressed. Then the some important parameters are calculated theoretically. This paper
does some simulation on macro auxiliary power system via the software of
Matlab\simulink

2.this paper discusses the basis of Ansys finite element analysis on both the
electromagnetic field and the temperature field. After a simulated sample is given,
we compute on this sample coupling analysis and steady non-linear analysis. By
contrast with the experimental outcome of short circuit, we make certain that steady
non-linear analysis should be used to analyze a true model. And then, we confirm the
external conditions of finite element heat analysis after analyzing the cooling ways of
multiple magnetic circuit transformers.

3.we do short circuit analysis upon multiple magnetic circuit transformers by use
of steady non-linear analysis and get the leakage reactance respectively between
high voltage and high voltage.high voltage and low voltage.two high voltage and low
voltage. low voltage and high voltage and low voltage and two high voltage. What's
more, we do finite element analysis upon the temperature field of transformers and
according to its distribution we get the wind speed to forced air cooling.

4.we compare the computed outcome of simulation with the manufacturer's

Il
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experimental outcome and prove that the former is correct and credible.
Trough the design of integrated magnetics on transformers, the weight of macro
auxiliary power is availably lightened and the cost of manufacture, management and

maintenance will be rapidfy reduced.

Keywords: Multiple Magnetic Circuit; Magnetic Integration; Transformer;

Multi-inverter; Leakage Reactance; Finite Element Analysis
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S Simulink B, XEEEFHNTFREBNEARNTE. £H Simulink 7T L7 Ei
HATHERZL. DSP R4, BERLURRECRENN KO EERHP,

Simulink B KGBREENT: © RER. BRAHBEINE, UMD
Arggd s REER,; @ ZER M RN, B UEE TREaRT
HE, WA DUES ST E: @ THERE, AP RERN REH#THE
B, ERM @ RETHERENT RS2HE, RAFHPFT BRAEFEN
ikk: ® 5 MATLAB TERMEK, A WL HEE Simulink T 58 5% i E 2
. ER AL, RiEsRSETH.

2.3.2.2 HWERY

e EMYPEHBRFERENE, XA Matlab\Simulink R B EWE 2.15
iR - z

H215 PR FREERBE SO —
Bk 750V, WEH | SHEHF2 LB
307K, FFRAEA 1.5kHz X primm2
RN ZHATES,

. Z secorday
z, —_—

—— - ‘

2.4 ZEBRAEHREE
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FENHAMES B Y BEE, B 214 b SRS ERSEnE L2l a,
K Z. ZAWABENSEER, 2, vkERNSAME, SEa2RMERS
WA HRTHEM AN, SESHHMEEERE, 8215 hak 2R P
EERBNER, BES SRALAEEEREBNAER, EFTHEREARN
RS, ENERETESS, AFEXEISEENRT, SR 2HSTZ. 7,
PR R, BESHST 2 NEE,

2323 (iRERAH

B 216, B 217 N 2 5iE, BESEMHEERBEAEARE, B
g e [8])

I

"E216 EMAM2IE, TEERENHBE
MEHE, ROTLUBENES, ek ELAREB2E, TERHBE
BREREERNNE, WERETERE, ERAKE . WERSHERIE
SR, THESRBSTRMERNER, REAYTRIE.

2.4 AENG

EEESEASV S ENTRSNENESTRNEARE, TURETE
HEREFBRELERATHER: RE, VEEETEBTHERERER
MES, H—STERERBERRLTUERRAFEERBHEE, 28, &
ERES R O B E R AR, HOE R R RE, B
FG. T e 2 R BN AT, R T P RIS R R
A,

15



SRRSO AR E L AT

#3E TEBREZNERTOWHE

3.1 B BR o5 20 I A% e A B R UL

20 42 60 ER A, RHEHERTEES R THY AR, L,
WERRTARSTETOREXTARFER, HEME, W E ST
He A FE 58 455 M M SR T NI 3T 0 o (B R B0 700 2R P 400 4 T 0 4 PR AR K S8 B
S AEEE, BT ARNEREEFEWENE, HREXNATLL2mnm 2L
H3mm. HEMAEREARTHABEECETEENERMLERLR. BT
BT EEE 10%HEE, RERELTEAXT 10%.

WEVM AR ANEE T BRRER, EIFREDL, BRWHIHE
W ERE, AHHENESRTUEMERNE. ARTHEITHEERE
EREHARBTELATENBENIT BT . CREIEMNEERSHHET
BRI BLERGE, TRATERSSN. MBS TREVESG I,

# R ¢ 77 BE(FEM, Finite Element Method)J& iF bl K A% B30 14 (8 1) B Ry — R 4
AR, xFHAERAE SOENTHE, BEFETH¥HEST, 19711 F
Winslow. Chari #1 Silvester & AR R TH#EEHE, RARRZTH—ITER
TS, EAEERTRONSESI T EEE T EMEA.

BRI ERATRSRESRAZNIMT A, HiElEFRILE,
EREREERTAMR T T EOET, ASNEH RS 8377
%ﬁ%%ﬁ%ﬁ%:ﬁﬁﬁ%&%ﬁﬁ%ﬁﬁ&&ﬁ%u&ﬁ%mTuﬁ%ﬁh-
R TR IR R RR . MR EREF FARRMEE S
HiEFER, B4 (FEA, Finite Element Analysis) 77 ¥ M4 ## B 4% 09
T4 B R T 7R MEA .

RS, BHEASGEX - HMADSE—HXNAVERSHFEN. BEE
MBI ENFE FLBI R (CAD) BIRE LG aSEELNBE, REELHE
R S 1 CAD B R SR AR B N M A T B &, AT R
WERAAWHE, FETUAXGE LRRHEE, REIERE, BERT6R
#, ABR&ETALHTHESEL.

Bar, AREMNSEREELTYE, BEGHBEFFTIESNNAE
BECENEN, AERELFRALENASHERE T -k, B,
R R T &R GRS A RS ERSRAREAL
R AT S — S0 . BEEREBEA RN E RV EE
M SRR A i — S 0. BEEEEEEI RN E ETRMIAE
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Wit Arid

S EERA, XBEREIRRAEHEN0ERRY.

FRAFEEAEREHEIEST CENRRE, MAENMAENS. =8
BRERM. BERE. RS, MR R AR R s 4
R, BHE. ATERRERXRARART. DEFRTES. ANAN
MERE, UWERAEERTENNRSEEETH NS BHRT . ZERRT.
B, SHBAHSIENE. EXFRIBEEB T, 1R IR A
FEETHEOCK, FERAEUTAAFE:

1. BB ThEE, WA,

2. GIE R TRES RS,

3. RARACE T, BRARA R A0 9 46 B AR A

4. TEF= S WIS BT A T 7E 1 ) R

5. BRIEMRARFTE, RORRN ALY,

6. HATHHA, BREHER |

m$ﬁﬁﬁ7u&m%ﬁﬁmﬁmﬁﬁ%$,mb&@EMEﬁw%ﬁﬂm
EEESRRUN: BTTEBKOMNMERAENRTREGE, FUKAERTE

AR HE G RN REEE, FATUREHATRBEREER AENEN

TR, XEEETETREEMHC,

HTFZHESTEARS, EHRRARESNFEEEEETERRE
MR, RETEERENSHRRBRIZESEEXRKRY, UER=Z®ZELN
T8, ANAARRBEERERELIF. A TEERSATRESIAEE
F, BBWHSHRERET TS, AWSRfZRrRTotitE, ]2
BA. ARREITEATRE, A 204 70 /08, AMTREBEF I ARR
HRTRAE, FEESMNRRIERET sk

1973 4, Andevsen AWM TR TEATERBZNRBRE TE. M8 H
EERTHMENEY, NETHRHFMNMERE. ERATHME, SR4REMNE
HaaERAMNEN, ATERENEN AR RSN AT ERSKE
BHKtE. i, EXRBRESN, BRENESHIHS FRHEE, BEXE
WA,

AXH, RMNFEMHRKHARTHERHG ANSYS KLU £ BT ESE
BHHE .
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SHBTERAUERBAR D ENAVIR

3.2 ZAEBWEHHE RTSHTEAR R

321 WREGEATSR

BRHHERH—EENN T IRAHR, STANAREEHENHERR
EXNZRFFFRANTH. ERESTHRATEFABRES TERRRAE
EHETRAMIHRN . REFFFRALE LRENARRARN, HH:
FREERE . RS R R R O A O A

FREAHERAZREAUT RN REN—MRE:

35 R E V/m
ok i H A/m
ik D C/m*
4 78 R R B T

B I Am?
B p Cm’
1. e

To WA R IR AL H0 AT 0 4T, B R B SR BE W AR — PR-A AR R
AETELERABRARENBE QRHERGEMN, RFEARERIEFTRY
%&m@ﬁmﬂﬁm,ﬁ%%%%ﬂﬁ%@@m(E&%ﬁ?ﬁ)ﬂ&ﬁ%m(@
Ak T ke O '

g - -+ aD -5

c{ﬂ-dl: .{L(h—atm)«ds (3.1)

ZBTHBEQMMER, IAESARTFEER (LIFEFLERRE, THD.

2. VRBERBRAER

AeRBhrBErES ST RFBNHEREY RO BLEREL. A
o RN

i@w=—m%§d§ (3.2)

3. ‘Mg eE

ARBR, AERBRRERERERBNA NN, FHEM - HAAHE
PHEREFTEXMAGHENCENANE, CEREEERORARMETRER
ExtiAEHENRS, REARXDT: '

ﬁﬁd§=[ﬂyp v (3.3)
A T I T S |

i8



B i3

W, TERNMRSRETEREOSAWT, FHEE A mE
MERESTE, FERUBERN S HERXER LA SHEHERRY. &
BB R ROHEI RN,

§{B-ds=0 (3.4)

HREDECAEMR T HARMHNERYF IR, 3 LRIAMEAY
B, CORVRE RIS ENS, TASMNAHEETERS: C.2%
B BEBN R, RUBMNMBFETERT: GI)RYAHURMEY
R0 CARVBIKRASHER. RAETHHHERE T ELK 0
RELHBHEMERE. ALRRE RS — RS .

322 —RBANERBBMUD TE

B KT ES, 2FM LR R AT, SHERE RS HTRE,
BHAERESHERRGNARNR, IREAl=2AREnEImlur &
RSRAE (MRERERY. BiLBLHAS) BrpiEA. HIBERE, E
WA HERRTH. BTRAMNER, BREMREAAN. TRRERIEAL
BOSEMAREGRUGEES, ARERERINER, ARTERER TR
WER. MARSH-—-HEETEY .

I, RE#HHMITERY

MTBRBHAGHE, AT HERERARL, B XRABRIERENES
ERSBEFR, SUBR-MRIMEGREBORES TR, EREENTHR
ERE. BRI BT ERBED A BEL), H-TRFERE, BIHE
X

RBMBENE: B=Vx4 3

REEHELN: E=-vo . (3.6)

2. BHMBRESTE
$2(3.5)MI(3.6) 5 S 5% B B350 4 £ P 35 7 6 AR o 3 LR Y Sz e
NMEEEERY, 2ES, TURBBSHMMUT FENBG RS TR

FA -~
o =-pJ (3.7

qu) ‘U&’a (D __._£ (3.8)
ot g

p—HRHTE Hmn;

Vz;f}—,us
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T BT ERNBERIAE R SRNATER

E—fr MY Fhm;

RAZ, ¥FAGCHMEHAFTHAMER, RELEHREN, IRE®RFEE
I R AT 2 R . R QRGBT R KA, A3 T RSE Tk,
RAMABRARNGH A, REFSTHL, TAHOBEGHEHYAE,
MRENEE, ik, RENBETUIERIBERE AR, SERCHTUSG
B B: WK W, = [B HaY 7T LLS SRS BB

3.2.3 WD E LWL &4

HEGRELERELE S, FERNERNAAEE, BHAMEREEE=S
Fre KA R R (Dirichle)i F &M HHEENevmann) ARG URENNAS.

KA RFIGTRBERTA

P = g{) (3.9)

Hp U RA LA, eOEBUENRE, WTARENE. HAHZH,
&M AR KR ERE KGR &4

2 OO =hT) | (3.10)

Har T hEK AR, o AR BSNERRE, FOF AT A —REE,
AAHENE. BAEN, FUHEFGARERE&F.

3.3 MRS SE B BB I B4 BRI AR B B

fRGERES RS R E RSN, LA TNAREN S
st 25 i B8 WA AT AT, 3F LB AT (R B, 5 R 7E LA Bk 4 H S AL
[ A i

FESREABSEREETRME TSR, XERREAERIMY
BB, mAEMTI R R TTRE . R 6 B A 2 R AT LUK AR A,
&G, REREHEGHTETERORES, #TTURKHBRME. X#HFH
HRG AT RS RRN T EN AT TN RE. TEERHMEE
M REHRY EHG N ERAREG O ERF RS ARN EXEREERF,
EFRUIRENERENTEIRUGNGEE, EAETEEERRANAE
TRUGHEBNT. B ENERTE TR

W, = | B-Hd, (3.11)

A, B— S RIRHGMBRNEE, T
H—2RRHHERE, Am
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R

Q— RSB HOEATHE, o

W,—RESH IR, J

RREEERTE, BURHANEFERASAN. ZANEHEIESR, FE
ERTFHENSRHEF, REXAERAFRESTE. Bl FE T ER
Btke, FRREHAIERRA, SN EESRBARACRKTEENS,
HABEFNRERGER, SRAREHXHENERE, RETHEA.

A K AF ARG RA R TR R, TR, BT
NEHSRERHEHR T, GREH . KBNEASHAN, THEARHARIE.
HE. AABEFERERIGRBHSSERTE, EEEHRAREHRBTE.
HFRRECHNERTBARNNEALAFIEN., FIRECBITEREERESN
BHETREN, XHFERERTHRELEEERRNE A,

HARMNEERBRBREIGHTON, S B HEBANFRMIAG, REXTEA
AT, #HMRHRARERE., E2RESEANXETHTART:

27,
xk = 2’9" Igm

(3.12)

AF, ,—THEBREHEA
f"‘_‘_‘_IﬂEﬁ$’H2
X, Eﬂﬁﬁs (9]

MM A EE S M, HTESSHOEESR, ARENTFEAR D
BB MRS, RRIGEEI T A RSTRE, B NRALNREE
W, FAEEFENaREARMERTEER. SEOBRATEAEEENS
HHEARGANTRAHRSARETATRENRY, AT RKE AR,
A L — A B R 0 98 PG R R BLAB I . TG PR e R B 8 R AN,
s R HROK, BT S B R K
HEAEENAERRRAHEAR. &

BARE Tk 20 Bk 8 4 DR BV B
H3E T R R AR Y,

ALFRM S WEEHEE, G
B 3.1 FiREHASE, RET—#), &
— L T A O X043 B O R e
BARESS, BESESSOANE
RO LR, RESASEERL L.
BEREHE Y, R 8RR % M ‘
MARWE, BARMLREITE. M3l FRERARNGHTER
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AR AR MR SR R B A NG 55 [ AR5

3.4 ZREB/WEBZERTHTTENEE

3.4.1 RAEREN T

1, BEES R

MTFREREATRRER S, WAL NEE, DESEN NN
B, ENREEREENREH, r<AN (rRRXBERSHREGEE, £
MBI K), BANEEYE. EEEHT, HERERLOMRBME A X
274 B -5 4 R R o BT R 0 2R R B Tk

ML, RRURAT A RS RN R, BXE-BERE, ©
1A 7625 ) 40 A AR 20 BURUE S 0 A BLAR A I, TR LT BME WSS P
EARFEN TSRS, REEREMTE, SEThRERLRSEE
BTBLF, REBATHEES R,

Ao b ) 7 S R TAR R b+ 40 W, Bl RS BRI B-H B4 8
FL .

TR HH, ANSYS KBS AL HE— BANB ISy BEXTME
B, BRETFEGESHRRASETERR, BEERI 7 ERE
K.

PR MR e AR A — R BTN, A EARES AR
E—IBRESHIATHRMBTNE. EE~IRBORBERE, BURF
FTAREMBZN, EFRESERRREREEL, ERAFERTES
HIEMBBRRE, FH gl
ERBRAEEE, WE32  FA BE Fh
o 22 BB % - _ |

ANSYS B A ¥4 3% |
#E(Newton-Raphson) & ik
BT FREKME, HH
TR — A R W RS

RS

Ty

REEBERHE—ERE v
THEA, WE 32 FAER HI3.2 SRR A R AR
e

ANSYS St —RFI & &R MB MM, WABEN TR (Adsptive
desecent). ZE{E#E (Line search). BB A (Automatic load stepping) X — 4>
#: (Bisection) %, WOHXEREE AT DGR W AW Sk, R A aEE B,
BLEFEREBERESLET 1RGPS HERLEH.
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L O’ S

MELEPEBE N EAREREM LRSI, WRULE 4 -RY
Fik, UREFEEBEESUIE, MRS SHRO TR RRER S~ EL
. XMXFAER, TGS B — M FEMINKEE (Arc-length
method), BHATIELRERM. MK BB FFH- T EHTEERB — Bk, M
T Rt 45 BEL L % B

2. Ansys PRRAEMBHNER TSI i

ANSYS =i RSB SN H N 2T H k. HFEBE (Scalar Method) F1i4
B 75, (Edge-based Method).

FRERETHERER ST JREEHE) g8, TARRT, XEERR
AUARFRIAN -4, RREHNUMEEZREMNMRENER. ERZHE
EE#HoRmmE, 2ugiERs. FEREAFUTEA: THEY (NE
), A, £FER, WHEAERRIT, BREAEIT E L oKl i
SR PHE, THVARSNARSRE.

DETERERT 3-D 4, MARHET 2-D 4. URTEPHNEAES
BRUAEXRR, MERTVAEXER, BRHET I-DEMEBEEMNZE/B N K
fREeh. BT WEFNAMER SOLIDI7 A5, BRTAHEIRERARET
LR RS, KVERAABEIRASHENEER.

ETETUNMMAERN N EERAREHEREEN TEREPEN—I
o, HERTSRTERMYER (. 3 5, BeEE ARG,
BOENE. '

HEARREFEHANRTHHENTSEHE, U FIRELENREHRE
KigE., WEWARARE, ARATENREERAE, FRXHRELEHER
BB TEHITKET .

342 BEEmANFE

BE, TEEBIBEBAL RO EERAHEMELR, BRERIEY.
BRTEIHFNHETERSHA, ELHEEEAN. RRADBERSEEL
BATREPEY. BeEaE, TURSERMNLTRMELER, kin: TR
BENMAEEILRAERE, CE—HESHERY A RBRKI R RED.

BEBSWFENEREFELHATH A- 0o AR, ETURBRE. B
MBRETRHEER, ECHENA-—0o AR T:

Vu=_“? (3.13)

Vid=0

S5REINHEXPEFRALALERIKY, BFENRAR T HES. &AW,
MTRERSEESEREPEXNTAEREANHLAR. Hik, ELFENA
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2R R R MR AT 5 R TR

i, ARITHER S SRS H RS-

(1) FTAh s

(2) SMERBRES

EXSE BBy, FANARSOE: EAEAREIHEARRED,
HAERMEETEEERNKK. TRAMRITKRA L/ ERE, EIDFRIK
B (ARRTEMNE HER) ERFTARRE, SR 33 H—1TZhER:

1 o4 1 o4 1 84

5;(;:—5;) 'é;(;;é;) E(,u_,_)—_'] (3.14)

MTRASENEEARA#ESE, X G3) FHESR ARG
AR, AEEENX, @ 35 Fix. R 34 RAFHE—PMERARELRL,
T & | R R RBIR, XNy, =g, =4, .
g, 0 0
0 4, O
0 0 4,

7E ANSYS #fr o, REHIHEE 8T,

(1) % BB NLUL BN 15| 45 T

(2) 2 iR LR 20 R RO £ 22 1 e T

MTEEHMAMETHRBESERK, RR4dTHTRAXERKESR
REEEN. Hik, KeTHpDE, REZRSTERE,: UXLKE R,
Hbr2&FmEBal. Bk, KPBEAHMRERM.

B R FTAHA S Bouh B RIE 5L

REEPRBRRER:

}-—a%;i—aVCD | (3.16)

= g (3.15)

R o HHFES/Mm). SEX3DMECHFEANRT, TUEH, kIEPR
THRERER — ﬁﬁﬁﬁaﬂ:ﬁﬁ%&&?ﬁ%q#‘imﬁ%ﬁi B EATE.
S % s

}:v-g}i(t) (3.17)

<

Ry EXNBGEBHRTTN, nHEKBOEN, S, HREBREH.

EXLREBHBRR AN IBERERELLE P RS ELRE,
THHREHAHIBEETHBEHE.
A, 3D BBPHRKBEREE
IDhBARTHSEEALE 3. BRESHEEENEE L, BELERE
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Bt F4rid 3

1 K
I
¥g ig

+
l . Vf,iL

Vi
3 | 9

B 333D RS HBART B 3.430 REEEA LR

Hiy, NBRBAGTE. BEERY S HA, MESEANLE. RERDS, K.
AERGIORGATF KRB AT UBRE TR

o4 i(t) i o
LVNf .g(Tat_wq:-)@w j N, ?idf-i- L yf ~§2—»df’u0 (3.21)

RPN, AWBH . ERE2DH0ERE, HRNEIORUIRT LR BRI &
& B T RE R I R R R 3

[CHI 2 LA KA K 7] =[0] (3.22)

[CH I LA+ K™ @1+ K™ 11 =[0) | | (3.23)

ARG (3.23) BT H S S 5 75 K Bk 02— B 5 B
BR, EERWT

le#] o} PRiia) [kl Bl k*fian (o))

[o] [o] []ifo}t+| o] ol [o] Rirtt={{o} (3.24)

el o] Rty | o k7] k7)Y o}

RAP LA RO RBMEM; (A0 AR RBAERE, VIAVAEESE
Re: [CYYVHBERBIERE: [CH A — R B, [KY1ThREMARIEER,
[KY VOB — L EREHEE: KV IARERIBERE: KV AEH—HEREAE
Be. WAG2DFQE2NTMEBHENEH, §—MRAFAPEHE: Ax. Ay,
Az, VR RE 33 R, IEWAKE VALK, BK L¥AERRA
HE (). 3D RBEBERITNNMRIEEREFBNT:

[0 00 1 0 oy, [0]
¢ 00 -1 0 0fj¥v,| {0
6 60 ¢ 0 offﬁmo (3.25)
-1 s 0 -5 Ofi 0
0 60 0 o ofv,| |o
(0 060 0 0 o0l |0]




BB R SR R R R 5 B R

KA s AXHEEF. ELHLR D, TRERV, AV B8R, i 8s

B. 3D KE&REM KBS

IDBRERCETNSBEALE 4. W TREERMUTENEBERE—
BE, TEERES, TERRIMTEHEEBTE - BRBENRBE. BLEHE
SETHRELH, KB PR —EF B BEN. BiN3.22).3.23)3.24)
MRS A, z&zwrmmm&zsz%mwmmimEam&, HHEAWT:

_1 : in f‘.\‘A
v, = Le(t)dQ }{s} Ilc_;dg+8‘€ Lca vdQ (3.26)

Rp e BB EMAR R,
S, — 4% 25 1B 1 1 T L5

n,—42 £ 18 ) I % s

V88 B AR,

#2-83(3.16)71(3.26), ﬁ?%ﬁﬁﬁi%%%ﬁéx%ﬁ%%%%ﬁﬁ
K41+ 11 =10] ‘ (3.27)
{C‘”'“‘] [A]+[KE’][I]+[KEE][E] [0] (3.28)

RSSERERT—HF, HERCINARGRTRILL BB E R LK
HoRMES M ER, EHRT
o] lo] lolif{4} {“]F? o i) (i}

lc#] [l [Om{o}]+ o] [x* [K”]{{I}}= {0}} | (3.29)
ol [o] o]t} | I [l [o] |z} o} ‘

R LR R A BB B MR BER, (KSR — ms BB e,
FAREALERARFTUEY, S RRBATEEEE8E: A Ay
Az. eFi(). RFiORBREETE-EFNAN, BEEKKBTNARE
RO, BT WERHAN, o558 — 5 B Rk R T i — A A

THHRBES. SREERBFZINA RE34. LIVAE VERE, ¥ A
KHEei "N BB, 3D KKMBEE AT NARIEEREF RN T:

0 0 1 0V, | |0
0 -1 0}V, 0
0 = (3.30)
-1 1 0 sj)i 0
0 0 0 OJe,| [0
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L A

343 BEREEST T EERGGATHEMLE

AVRBENTR T AN SR, REETHERFHRRAARRE
MAENBRTE. PHBREERORBGONERHERSTE. BREE&ES
FTEEMEG AN HIE. B 0.88kVA A I FTHH 9T £ R B 26 TR 28 1 BERLRE 41
—&EEHWE 3.1 FR), EFERRAR AR LRTH A ERTH,
HARSERAEK ], BEEKMKBERNLE 3L, BaHRBERLR33.

#3.1088KVA ERBAKEBEIE
o MRS | MiRSRA ARG RS G| RE
W (V) Bl (A) | W (A Q) BHQ) (H>
R B 100 3.525 3.525 46 0.5 0.089107
R et i B 110 3.875 3.85 4.6 0.5 | 0.089165
i X 6 130 4.575 4.525 4.6 0.5 | 0.089256
B EE 180 0.45 0.925 4.6 0.5 | 1.273155
BEFHEE 220 1.325 2.65 46 0.5 | 0528312
AREMNEE 200 0.8 1.575 46 0.5 | 0.795640
F R ERHEE 180 0.45 0.925 4.6 0.5 | 1.273155
FREMCE 160 0.25 0.55 4.6 0.5 | 2.037131
% 3.2 0.88KVA EE BB A LS RIEL R
gems MR SRAL | S ﬁ‘ggggg@ REGER BREE HBRH)
HBE (V) BE A | # W
o 0 e 100 3.525 3.525 0.55 352,5 | 0.088527
5 B X # 110 3.85 3.85 0.656 423.5 | 0.088514
#o 3 B R 130 4.575 4575 0.92113 | 594.75 | 0.088017
HEXRE 220 1325 265 | 0.64772 | 2915 | 0.737880
AREMEE 200 0.8 1.6 0.36054 160 | 1.126688
FII0SSKVA EEBMAHRME R
ek R RS | JRRAA i REareR ERAR REE
HIE (V) #¥ (A ] #l (A
FER B E 100 4771 3.402 0.67819 | 477.1 | 0.059583
Fi R XK 180 12,763 | 24.946 2.846 2297.3 | 0.034944
BREEMEE 180 8.434 28.149 3.8201 1518.2 | 0.107398

bor s 3.1~3.3 WTELEBH .
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