F25EF TH
2005 &£ 7 A

® 0 & % kS

Electric Power Automation Equipment

Vol.25 No.7
Jul.2005

5N VLR R W ) IR B T L AL B T
HL 37 R 1 i 5 o A0 A 26 Ak 5

R 5%, 7 5
(FHEXF SMIRLEREAET A LT 100084)

WE., Aehfw ) RRBITHERA> I ERE B A A B C AR Gk, —ET AT
TR0 B AL MR F AR T R B AR DA M A Fe AR R R B A AL ATk, AR
MBS TE d R R EHIRF R B ERHAE A BB R B AR B T A S MBS
BATH RS, KB AT A RE . F o E LA ML T O T 694§ & i b A R AR
HHARSTHE, TEATAZLEMNETRANSSE ML, LT R T LS LSS TG HAR

A
*%iﬂ ,ﬁ!’f@}i@;}){_" }ﬁ—i}i?)%‘ba\, ﬁ’]‘—i%/}i
FESES: TM 311 XEkFRIRAD . A

0 9l5

KM ZEIT T o] & 4 5% 7 Sed] sh 25 I [i]
S AR AR UG AR AR AL R SR SR e
HR A A HL AL BE A 12 17 RS 1A A B o F 5 1 %
RS T 1o AE, 5K 1T REAE A2 17 B 52 B 4 B
FLRME SRR R A MR A %, A KBRS T
TR R AN T AR S R LT EE
FLNFE TAER . 3k T EAR A LR A A A LR
PR R AR R PR T B R AL LA s AT AT I A
AT ME DL TR A

AR B TR NLE R D R G B
TRV SECRME , R IR 2 PP IED WRBISRIED
WAL LW R RER LI SR, R HER IR L
TR E 00T X S EE T 3R 45 R T4 AN TR
B TBLEE 2= —gliRE, Bl AROHHER
HLHE 375 0T LA S ) M 3R A5 & LA A T T B 248K
{07 BRI AR RO, TR o DL 7R £ S
A

ARSCHE W T TR R AP & P Sk AR A
o T E ML Y 2 8 B A RS R AR AR AR 1 4 B O
P FHXFh 2Bt s 17 100 28 A6 ] A H AL A
Bk i HLIZ AT AR AT R A, &F XTSRS 200 MW
RS A LS5 8 19 3 TR RS 7 R A 9 3 )
BS B, R AS T RR S TR W R 2 & L LEL T
WAMF RS R, LRSI D 2 LMK &
PR %0707 LASE I W & s HLI s 1k B
B ) S AN,

W #s HH . 2004 -09-29; f&E HE.2005-03-29

XEHS: 1006-6047(2005)07 - 0021-03

1 RBe R AL S L e A T

W v LB T
Led HUBL T 2 AL
2532 17 1 0 80
WL 1T B R
B4R HeE % R ARk
W,

Ea :Ef+Ea
U=E;-jIX,
E =—-jIX (1)
a= J ad P
Ef: I/M F/ <
A U,E,E,E;l1I, B HEE
AR i R Fig.1 The phasor diagram

Vil e LA SR e B R S T A
DTN S G P € 0 6 WL (1 By G VA L £ - A
YL X, MR M X0 8 X, A pLE
TR,

2 FEMARON T S5k

= i AR RUIR B 9 AR AR ET LB S5 oA R4
MUBC AR p ) S 80 A T 284k RIS (D) i X,
oM kT A ()R X, AN A2 AR R
S, SEX,, F1 M REUE e 5B G R F,
(UL 1) RN G SR A UGS F 5 8 R ) 3= 9 i
RN, Fs xR PR By, NI B E, K/hA]
P W = 1 s WO AR RIS B0 ] IF | 07 32 R 3 R K
IV s B A 25 5 W) 32 S R AR RDIR L | AR F L (LI
DEHC RSB G S F 2 W HIX &
F6 R W oy i W R B Ay WO R B R e



P B EREEEE

F£25%

X R RLAR B 0B 2R 7T 221 ., 0/
e B ML 1 B R o B
LB B B B B, R T 1
Xoa=fi (Esi)
M=f,(Es. D) (2)
R (2) ARt A B 1) 2 2
SURIF 2 W85 W00 ] B4 6 2 e 5 2t

afr

X(ul:fl (an, ]0)+(E5_E50) (9E5

k5= Ego, 1=y

(1- [0)% | by 1=+

Ey= Exo, I=1y T

1 29f1
7 (Eﬁ_EBO) ﬁ

~ o af1
(Es—Es) (1-1,) 3E, 91

k5= Ego, 1=1y +

2
%([—]o)ngle | b ot ¥ o

u=1, (E‘”’]O)Jr(Es—an)% (3)

Es=Es, 1=y +

(-1 2>

Es= Eg, 1=1, T

of3
OE;

‘ Ey= Eg. 121, T

% (EB_E§0>2

_ 1y 9L
(Es=Es) (1-1y) E, 0]

‘ Ey= B, 1=ly T

‘ Fy= Ego, 1=l *°*

1, vnaf:
2 (I [0) 012

(1) (3) RIS 5 B MR 4 4 LR AR
A (3) AT LR A R 5

Xad:[xl Xy ottt xn]vl‘A
. (4)
M=[m, m, - m,|"A
itl:'j [xl Xy ottt xn:lTy [ml my - mﬂjTﬁ%ﬁéi}_{ﬁ

R REN & A= (Es—Eso, [-1y, )" WK

AL AR A A AT I B H AR A T A A Y

]

PR ML T 00 R FHE U 2 THIT L,
I E A (A=cos @) FIFA S, JilEHL T 1, W5
i, AT By M AT A5 45 T T S50 X0
M(i=1,2,-,n), AIEENFlIE 554 5B fF
JE BB IR 2T QM Qy N

QXM:_; (Xpai=[x1 2% - x,]"A)?

Qu=3 (M=[my my - m,J'4)°

30 (5) Ma/N, Bl Al X (4) i E &
TR s

3 MH
37 2 FE 0 S (0 VR 5 R R BILRA S B

(5)

xR A 200 MW 75458 & LR S T8 #rit4
3.1 HETHAXREE
FrxifaSaetr TO N AmAILA YR Ly
R ETFHIE B FREMENE.P,0.,U,LI=1,2,
ceon) (D) (@) RS EEFHRIRMAE (LR 1),
| BFRATEERRMLL

Tab.1 The calculated exciting currents
compared with measured currents

T 5040 AR
P/MW O/Mvar U/KV  I/A  8/(°) L/A IL/A I./A
1357 168.05 1624 7720 22 1742 1712 1805
163.8 149.64 1589 8076 28 1716 1698 1754
1383 9503 1550 6236 30 1383 1375 1402
198.0 13406 1562 8844 34 1749 1739 1786
136.8 218 1441 5460 48 984 989 1002
169.2  24.63 1449 6812 49 1210 1215 1244
1983 -35.85 1344 8644 70 1250 1255 1224
1384 9041 13.13 7144 85 814 841 801
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Tab.2 The calculated results of
steady-state stability margin

HUE=RA € SRS

P/MW Q/Mvar U/kV  I/A 6/(°) I,/A K, K,
93.6 180.22 16365 7236 15 1609 3.666 3.618 6
1022 -4.67 14325 4136 43 805 1.425 1.4039
1357 168.05 16245 7720 22 1742 2528 24970
135.5 24.63 14705 5400 30 1064 1453 14378
163.8 149.64 15890 8076 28 1716 2.127 2.0072
168.4 7732 15130 7060 37 1410 1.659 1.5462
198.0 134.06 15624 8844 34 1749 1.683 1.6699
197.6 93.53 15205 8280 40 1583 1490 1.4798
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On-line estimation of exciting current and steady-state stability margin
of steam turbine-generator with saturation effects
ZHOU Hu-liang,SU Peng-sheng
(Tsinghua University,Beijing 100084 ,China)

Abstract; The accurate analysis of a synchronous machine performance and the associated electrical

power system requires the proper representation of the iron saturation in the machine model. A new

machine model based on the linear synchronous machine model is presented,in which the machine

parameters adapt to the variation of the saturation level and their estimated values are obtained by

using the least square method. The modified machine model is applied to on-line analysis of a steam

turbine-generator’s steady-state operation. The experimental and calculated results show that the

generator exciting current in steady state obtained by the on-line estimation is more precise than

that by the linear model calculation,and can be used in both the on-line supervision of rotor’s

turn-to-turn short circuit and the real-time estimation of steady-state stability margin in different

conditions.
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