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the series transformer in UPFC

o LR UATLBE S B 0T 5% , L TT 53 16 A% T 2 19 )
2 AT D RS e R s AT o A bR IR
FEAS PN 2 A~ TT T, 3 TF R AL T 5, Rk AR



S MG S G REI AR 500 KV iR H AR AR AR 15

JE 75 PO ER N 2R 5, U] 3 06 A e 4 A IS AT, 4
37 A S A 57 T R A R T T e e R TR
o IR0 320 X0 %) B 20 48 A2 i, A Y T A D0 2k 2%
A1 AN ECRURE A2 T R Y H R YR, SR B A
TN T ARG s ), 35 28] e X0 3 o6 7 L1

FRIDRAR 1 38 o8 DAL Ak 55 % 6 - s P
A T SEIBA TR Y, AUBE S5 B O T B ] 2 2y
JUA2Z R0 1R 0 28 20 3% T MILAW 55 35 T O 40, 34 il
BT AR A 55 BTG, il I A5 5% B O 56 A ) B[] 24
KA ZRD . T A AR e 25 0 ) 5 4 41 7 FL e
ARG ARG, FL P28 2 I 45 #1500 kv AR
FE R /L , I 5% 4 3t ) 246 25 3k LA A A2 500 kV 2R 4%
BB M B PR AT R 1 ol 75 A D900 58 201 199 sy el 30
T 5 X 00 225+ e ‘e 4 A PR ) Do) 0 9 261 o 1] 5 P 50
HF, T AL B I A s 4 o) 3k i 38, DO 00 % 2 okt 7
i I Y 55 R 58 20 465 2% 7K F- DR T .

IEF BT TH0T B IR He i I 0] 28 28 0 1 i)
LR FEA R B LU, P 6 2 85 P 9L 5 R B 0
T HL I — 50, W 08 26 50 2 F R 0 P9 A0 26 2 e
P RS LTS 5

WA - B 55 B A7 450 1, DA TR 7 a2 2 o B A2
RIBHPT S = AR AR, 8200 TR B B PTAE, A
2 AN A AR Ak, B IR He 2 I 58 2 475 e 2
TRLZRER &0 LU, T 1R 00 5 2 TN - £ 4% 2 PR

A 56 2L 2k S B A 42 b e 6 R 50 T i )
LU N ph o ) A 25 6 DG A AR R B[] R Bl A % Rl
M Ze 4 5 #% 538 . AR 4 500 kV UPFC T R4
B HL TR T A5 < A 58 A 378 S AT i R e IS FL IR 2
FAE Y 13 4%, #5452 0.25 s,

2 FRER

21 EAXSH

I UPFC T 500 kV 5315645 FE 28 5L A S8
DL 1, RIS Fs i P M ZEZHAH X b SR D 500 kV
HL R S5, {FL 190 ) 2% 41 45 2 HL R ALy 43.5/43 KV,
BT R0 WL R, 10 KV A e 25 4 P Al 28 4 =
FRIBRSE I = A SR = YR B . 500 kV H IR
AR g AR By 100 MV - A P SE2H 75 5y 34
MV-A,

*R1 BETEREERSHY
Tab.1 Basic parameters of series transformers

I H o ] [ ] -l
8 L/ kY 43.5//3  105//3 10
HE R/ (MV-A) 100 100 34

2.2 FEK

500 kV HRIEK A2 [T 5 S8 I XN SR R GE 4
PHrGed, 0 iTr KON 0o . T R T A M
M ZRLH H3 IR FE AL v, L I 0 8 2H 3 i 4 25 7K -
15500 kV 2k AL I SE T I, DR e B e % 8 41
ARER T A RBIE 20, 75 20 Sr i SR L 454 . )
G, FIBAS e o 1R 0 48 2 4 A A I i, 0 U e AR B
AT A L A A7, PRI e 0528 s 4 AN i 2
I L R T 5% SR I 3
2.3 ELEARS

500 kV IR A% B HRZE AR S 5 R AR TR
WZEFROR, B EIE H MM SR 3 A LB, IF A
PR UL s e = ARBREE IR T sl = E . LIRS,
bR - B D T0CRN) 1O AR ) | 10 (SF- 4 42
) s AR TLCR) , yn CRIMY) , +d1T (CF-
GedH) s M SELE 15 AR S o0 o] 51 i, SRR 4 AN ] 2

Bz o
*ﬁ*ﬁ*
X Y
G

E:H A 52 PArsedl
Nz ynf di
2 500 kV BREXTERE = HSAHBKSE
Fig.2 500 kV series transformer
winding connection diagram
2.4 H@EBKE
W ZELL ERER A 500 kV 255, H4a 2K hj 3
WS 500 kV RS, I H 380075 18 R Se 2 I 45/
FRORRAE S PR TR 00 , W 5 1% 58 20 R T 4 2 4 &
o BRI S 20 -1 58 2 4 2% KOV 48 R G i it
A GB 311120121 40T, AR A2 90 (0 B2 441 4
G AL 38 3 i R 2R . 500 KV ER IR AR T g 58
ALK 2 s .

x2 HAHZBKE
Tab.2 Insulation level of windings kV

o ab ¢ al bl cl
*kOQ kQ Xk kO kP K

[Nl B

s

WUEBRAE T BUE B BUE I R 5
SRSy TR AR T2 AR ST 32 R

(WA (WA (Jr SR
[ 5 211 i 7] 750 950 200
IO 0] 58 F K % 1175 1550 680
0 5 2 s 7] 480 400 200
N 200 — 85

IR T i (9 R R R R T A SR 4L I b
R ZEAME LR 3 500 kV RGN L b id AL K



16 @ H) LR

T 7 7 X 0 5 20 3 1) At A T 5 25 ke 5 2 o
B4 190 0 258 4L 3t ) 7 L 3o ol T K. A% T i
2 R T 1 T L R HBK A TS 4 A0 58 41 3 ) 5
i TR BRAITE 750 KV ZE 47, R I H B2 I 28 I )
o Vi ) 402 R PRI o T A2 PR (I () 3t
950 KV, BE T DR B 446 25 &2 e B, O BRI
T ERI S T g T

T2 47 T00H 500 KV ER A F 5 77 16 R 1]
HUBRSE 6 TF 56 PR 4 L 0 e A 4 1) A48 FDIR S,
I P S8 2 T X M 0 5 P, 4w o T 3% (e
{H) B3t 1550 KV F HL 52 08 XU [ F A 24 T
U BV IR IR B

PO 1128 £2HL 3 7] 450 5 6 G 7 ¢ 91 Tt 2 vl T
PEATBEHRAZ , 1K TB A7 1 v TR AR 3 A4 1 1 v
F , p T E B S i 48 g I3 R TC v IR B0 R T
25 FETEEEEN

AL TR B B TR B P, — BB kA
T R 60 R T, 8% B L ) 6 v O R £ 2 e
A TS 78 TR 52 L, R0 58 2L P o5 ) A7 e ot 5 T
S (TBS) 2Pk Sl . AR Y T 1RO 28 20 4 1% , 19
Lol 23 R VR L R % 3T R S 2
TR S K P VA B LS R S R KRR £,
R VTR 20 A B P R R R R A5 T A e
PRI SR, HR S S B BT 4 20% % 16, AR IR B4R
S L, 500 KV REZR F R S B LI R 53 kA
5 et L 2R % 23 SR IR, I B R AR S s B R
W, 283150 20 B A8 SR AL A i s v 3y 37 kAL Jf:
DA Ay 37 20 B 006 75 S 2 0 B o 07 B A 9914 it
A R U B PR O o i RO 2,695 T DL
FRE R IPE AR T 75 4 5% A O i R U {E R 99.53 kA,
500 kV RIS g 3 58 R , 20 8 I 1 00 06 1
R S e I ER
2.6 AZiIERLAE

HIBEAR [ o P I TR B v, 1 38 47 v e ) 2%
LHAIGRE FWI2 1T, W ZE 2 b A TLA 2 85 v 3
TG o

VR T ke B 155 000, 0 58 201 JF B, IR0 0] ¢
L ) TR B i 6 A R A AR R0, T R IR TR
TG T I L BRI P RS S R,
DS IR Kt Hh B A i REIR S . 2 BT
D7 B, TE 3 00 00 0 000 % 3o st o T A T
B U 5 4y AN 8] 3 4 BIR

ek B0 B ka3 T 5 JEE AE 2T 8 TT 0
SR, BT LA S RO T S8R 25 I e J 38 1 B T
A

3.4772E+00 T
3.2467E+00 T
3.0161E+00 T
2.7856E+00 T
2.5550E+00 T
2.3245E+00 T

’ .
il
4
i
L 2.0940E+00 T
! ( 1.8634E+00 T
| 1.6329E+00 T
|
i
i
| l
|
1
1

1.4023E+00 T
1.1718E+00 T
9.4125E-01 T
4.8017E-01 T
2.4963E-01 T
1.9087E-01 T

X
1E+03 mm

B3 wMFE IR THROHEE
Fig.3 The core magnetic field under
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Fig.4 The core magnetic field under normal operation
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Fig.5 Lightning impulse test of the side
windings of the series transformers
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Fig.7 The test of the external voltage withstand test
of the series transformer net side winding
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Technical Analysis of 500 kV Oil-immersed Series
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Abstract: 500 kV series transformer is the key equipment in Suzhou 500 kV unified power flow controller (UPFC) project,

which undertakes the regulation of voltage and power between the converter and the line. Because of the special connection

mode and operating condition of 500 kV series transformers, there are many differences from conventional transformers. First,

the main insulation of the net side winding is matched with the line voltage grade, and the longitudinal insulation of the end is

determined by the overvoltage, which brings about the complex characteristics of the insulation level of the net side windings.

Secondly, the lightning full wave shock test and the external AC withstand voltage test are also different from the conventional

transformers in the insulation test. Finally, the special working condition of series transformer has caused the high requirement

of resisting short-circuit ability and over excitation capability. In Suzhou UPFC Project, a large number of technical researches

have been carried out for 500 kV oil-immersed series transformers, which overcomes the difficult problems of the complex

insulation of the windings, the special test technology, the short circuit ability and the high excitation ability. In this paper, the

technical analysis of 500 kV series transformers in Suzhou UPFC project is carried out from various aspects, such as operating

conditions, technical characteristics and test requirements.

Key words : unified power flow controller; series transformer; over excitation

(w4 7 &)



