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Application prospect analysis for 1 000 kV/220 kV UHYV transformer

CHENG Jun-zhao, CHEN Jiang-bo, ZHANG Xi, GUO Hui-hao, CAI Sheng-wei, SHAO Min-feng
(China Electric Power Research Institute, Wuhan 430074, China)

Abstract: UHV is a promising technology for the development of grid. 1 000 kV/220 kV transformer will shorten electric distance
between power supplies and load, which will lead to lower cost and smaller occupation for transmission project. But it can also raise
short circuit current level. Thus it is essential to analyze the prospect of 1 000 kV step-down 220 kV transformer comprehensively.
This paper compares the cost of direct step-down scheme by using 1 000 kV/220 kV transformer and the conventional step down
scheme by using 1 000 kV/500 kV in series with 500 kV/220 kV transformer for the same transmission capacity. The short circuit
current level of the two aforementioned schemes are also analyzed by PSASP for different gird develop stages. The requirements for
using 1 000 kV/220 kV transformer are finally summarized as a practice reference.
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SIS o TR S A G DT RN S B HEL AL S T I IR
%, 53] 1 000 kV P&E 220 kV 28 251N 376
TR, TR SRt s,

1 ERETMEFESHN

K 1000 kV 26 2% ik (1) FL RE AR T 220 kV, fit
U, R AR, —RAR R R
WA R I 7k, BB R SRS A B
MR 2 e AT e 5 . 1000 KV B Hs 220 kV
WA EEHTA RN, THUE %K,
B EAS Fsh 434K GIS B8 HGIS #45. 76 1 000
KV B IEN S SRR, S5 TR R AR
TREMAHOC TR, BT T REUG S, St v S50
AR 22 SCRP

X T HAE AP IEH, 1.000 kV £ =Pt
FE A, BT CUE A M R P g 2 =Pt

1 TESEAN 9000 MVA
(1) P

KRHALG 515, AT, i 1000 kv
FIAS F 1 88, 28554 9 000 MVA; 500 kV A8 Hi ik
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1 000 kV BEZRH 3/2 #:4:, 2 [RlHZk, WAHFAE
R, S A AR T BREER 500 kV SRH 3/2
2k, 9 M2k, 110 kV BE TSI Mz HHPiaE 6x240
Mvar. HLZE88 12x210 Mvar; 43K GIS %45«

FE MBI 1 P
F 1 FRPEE 1000 kV TEIMBEN(RTIESE 9 000 MVA)
Table 1 Cost of 1 000 kV substation for two stages step-down
scheme with total capacity of 9 000 MVA
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Jofb 2R 17 810

kAR 13312

500 kV A% B3 222 750 MVA 4% 4 415500 kV
32 B4, 3 [RIHZk: 220 kV XUBREREZR, 12 [A]H 46,
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Fig. 1 Supply area for two stages step-down scheme with
capacity of 9 000 MVA
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Table 2 Cost of 1 000 kV substations for direct step-down
scheme (bi-substation) with total capacity of 9 000 MVA
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Fig. 2 Supply area for direct step-down scheme with capacity of
9 000 MVA (bi-substation)
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Table 3 Cost of 1 000 kV substation for direct step-down
scheme (tri-substation) with total capacity of 9 000 MVA
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Fig. 3 Supply area for direct step-down scheme with capacity of
9 000 M VA (tri-substation)
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Table 5 Cost of 1 000 kV substation for two stages step-down
scheme with total capacity of 6 000 MVA
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32 B4, 3 [RIHZk: 220 kV XUBREREZR, 12 [A]HH4E,
Aublc F B SR P A GIS g, i b 5.7 42
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Fig. 4 Supply area for two stagess step-down scheme with
capacity of 6 000 MVA
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2, nlED> i GIS Wiy, Bl 9750 77,
HIEREERRIEN A 24212
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Table 6 Cost of 1 000 kV substations for direct step-down
scheme with total capacity of 6 000 MVA

TiH SR
LA R A 24 400
1 000 kV J7 7 H1 265 5 29 970
220 kV J7 AL HL G 5610
66 kV J7 ML HLRE 500
66 kV FHILHHZ 2050
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Fig. 5 Supply area for direct step-down scheme with capacity of
6 000 MVA
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PR PR I TR G, A 3, I3 AR
4 9 000 MVA IF UKL 18 .
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Table 7 Total cost for different schemes with capacity of

6 000 MVA
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AT HARE RN RIS 220 kV 1) 5
W BRI T T VL, RIE A 3% S0,
W e i B — 2 KT 2 G N SEAT 43 2 4y XIB AT, ATk
ANREEE LI, AT HEE R R RN B IR 220 kV
AT AR AT 0 DXL, 0 X HL D PR
TR AN L IE N R EE 111

t T IV B 220 kV 23 X HL I R 45 #E Al
SR, AN SCRH SCHRR[9) 8 HH 1) = AF A B T H S A A
AbBE TV

1 000 kV U LAF i R AS s v TRE T Ab R4 N
B 5, ZAG AL R b e IR 1T, %
A FE-FR 1A IR 1 000 KV 2R 1%, HoAd 4K FH 2008
SF R SE R, THEARIE AR N 9 000 MVA FI
6 000 MVA I Ft) %6 4% FEL T
2.1 THEKEH 9 000 MVA

W T % 7EI001] 1000 kV REZE s n 3
21 1 000 kV/500 kV ABEA, HAEEN 3 000
MVA, % 1000 kV/500 kV A8 Hili; 4RJ5 709148 3
JAEZ¥F 9 3 000 MVA [1) 500 kV/220 kV A2 HLiik B¢ &
42220 kV, HFBEEFFEARH IR 220 KV AN
X HL

BB 7 S (PR R EL R ). SR E 1 000
kV/220 kV AZ L, RRREZEE 3 4 1 000 kV/220 kV
A g%, 3L3F 4 500 MVA, 5 EEAR FELG Y 1000 KV
REZEAHIEFFFEATAT 1000 kV BEZ

AR T R (R E ) di =K 1 000
kV/220 kV AZ L, REREZEE 2 4 1 000 kV/220 kV
A g%, 3Lt 3 000 MVA, = JREAF HLEG Y 1000 kV
REZEAHIEFFFEATAT 1000 kV BEZ

FIH PSASP V15 — MR, &5 RN D
KH 7RIS B 44.4 kKA; 2) RHATTE
TN IR 59.0 kA; 3) KT R =R
BN 47.9 kA

rt e AL, BB (PR 1000 KV 35D (K=
FHATL S FRUITHEE 50 kA, T ZERIUBREL r H1ie 1755
Hit A Re S, BB (=B 1000 kV 3 FIH
MEARENR, (HJMABIR, 3T 50 KA.

2 TIEREH 6 000 MVA

W T % ZEIR01T 1000 kV RFZE s 2
21 1 000 kV/500 kV ABEA, HAEEN 3 000
MVA, % 1000 kV/500 kV A8 Hislis 4R 570548 2
JEZE R 3 000 MVA ) 500 kV/220 KV 2% FLk B s
42220 kV, HFBEEFFEARH IR 220 KV AN
X HL

B R 5 % S EE 1000 kV/220 kV AR H

uh, BERECHRE 2 40 1000 kV/220 kV AR R8s, JLit
3000 MVA, PiEEAZHLEET) 1 000 kV BELEAHE 42
AFEITT 1000 kV £2k,

TEAZ L 220 KV REZETCE — AHRT I W, A H
PSASP TR, 4N D RAWHEE K
TR R B N 42.0 kKA 2) A E BT
LN [ I TR N 46.4 KA. BLHERR R LU 2 1 Hs 1)
FIE% LTS N 4.4 KA.

T 3RAG A R AN [ R R KT TR B R
IS oL, A PSASP Mt4T Tt — i, tHE X
SESAF N 1) A4 500 kV [ 220 KV AR H il 2225
H 3 UL, FAZE 1000 MVA, & M5
BREHBT R 16%, #5E 500 kV BF£ 50 % i Kb
60 kA, 50 kA, 30kA, 10 kA, 25X JLRh 44
IR 220 KV BEZR I R H A REAT T UHR 2D
1 000 kV £ 220 kV A HLui 24 2 A8 R 4%,
21754 1500 MVA, 58 1000 kV REZF i L K
SEh 60 kA, 50 kA, 30 kA, 10kA, 43 5IHx LA
SN 220 KV REZ 5 B IR AT AT T S
iR 8, WIS & T LUE

D 5 500 kV A2 EEAHEE, 1000 kV EH AR
220 kV, VRN 220 KV 56 R .

2) fE AT B FE KBS, 1 000 kV HAR
220 kV, ey He Ay N Hp s 0 R % H R K
500 KV AR H st 2 PR o e A R 3% PR K ST A
60 kA I, PR 7, o s R % Fe 7K ST A
ZEL) 1.2 kA; g I 2 FL KT #8010 KA B,
PR AR 7 5K, O K T AH 2244 6.5 KA

% 8 BEMBMARRARKE FHEHR R

Table 8 Short-circuit current for different grid development
stages

N A 500kV BE | @ EMIFEN 220
e 1 A ‘ B B
i/ 2 Tl 3t kV BEZAT % v
B/ kV
MVA i/ kA i/ kA
500 kV
) 60 35.03
AR HL 3 3x
50 33.32
500, 220 1 000
30 27.89
10 1537
N A 1000 kV R IUEA 220
e 1 A ‘ B B
i/ R} J kV BEZAT %
B/ kV
MVA HL kA i/ kA
1 000 kV
) 60 36.29
AR HL 3 2x
50 35.36
1000, 220 1 500
30 32.05
10 21.83
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DRI, 7 v 00 P D 26 9 55 PR B ke b 7
1 000 kV EAZ 220 kV, 38K 220 kv HL K%
Ko 7 v H 0 Fi Y 2 i ) e A sk 3 3 7, 1000
KV EHAZ 220 KV, %F 220 KV HL % % HL 7 K 500
ST B

3 ERTMNARSR

CEA T A D E RIS IR A, ELRRAR
(IS 3 G AT s 3 A R 2 A

O PR, A& &), 1000kV A%
FL A e 2 (RISt K, 1 000 kV 2k i 111
WroRmE T, B EEAR 25 1

@ HMSEATA )24 FizgdT, 1000 kV F# s 220
KV AZ Ly Bk, %40 HL AT 500 kVOHL R
TCIEREUE R RS, 20 v Y P ) P 5 2 S AR R
N

ASL UL X L A 75 S T — AN,
T 500 kV AR HLGG A, I 3 411 000 MVA 1=
A7, 2020 3L 500 kV BEZL . 220 kV RES AT EE FLL
A3 30 60 kA 50 KA« T LA e M B
S FEA, HAE_FiR e A IO LT TE S

UAE B % R 7 20, BT A 3 500 kv BEZR ., 3
AR, IR 220 kV REZE . 76 A ST BT X )
D7 EEBE 1A 1000 kV HAF 220 kV AR LG W,
Sl N BT ST B 220 KV BEZR, TB6BE 2 41 1 500
MVA F4%, JfH 4 [A] 30 km [#) 220 kV ZkEkH: N A
vl 220 kV BEZk. I A SERCH 220 kV ISR, 1%
TR, 220 KV ) FL A 7 HoAth 7 F 500 kV A
—E A, BEW 3l 2020 4F 1000 kV RELE AT HLA
K4 60 kA

1000 kV B AR 220 kV #1285 220 kV i
ERUNREER 2 M B, AT T WD 08T

1% 1000 kV B A% 220 kV 48 H1 3k (5 8% 1 500
MVA) B LLEAC 3 )8 500 kV AR sl (4F 8 $0 K1) 2%
= 4x1 000 MVA). MY 25 X T 500 kv
ARSI AR, AHAR 500 kV AR FL H 24 20~
30 km ity ECHAMIEOL, JEHF 1000 kV HAR R
EHETFH ) 500 kV AR HL G BT . (EN H AR s s
AL IR LS DR, SCEAE RN . AR
F& 1000 kV EARSIENES %5AHOC 220 kV T 4R [H]
LIPS 30 km,  FEEE IRV EE R IR 9,

9 HRTHTRIXAERBTR

Table 9 Short-circuit current of Wuhan grid with 1 000 kV/
220 kV transformer used

1000kV | EAFYL 1000 kV BEZE | HARNHG 220 kV Bk

2020 4

HAE W
60 kA 4838 kA

KH 1000 kV B&EIS 220 KV 48 s 2% [F4AE AT LU
SRR AR B R TR, a5 LA —%
B, H A AT DA T

D SR L PR B R s SRR S, AR
JE 2555 BE FRA5 T8 X1 FH 2% 1]

4 it

ASCEIEXT 1000 kV Ff I 220 KV 48 a1 28 5F

PEABLE B RIBTSE, 193] T LR 458
D —RGOR, M TR g gl s,

1000 kV B 220 kV A2 e BAT 52 A BF LS
2) 1000 kV FfJE 220 kV 28 F 45454 i L M 119

R, FME SRR AT B, S
3) 1000 kV BEJE 220 kV 28 R4 ) W H 75 223

JIE = S  NIN i 5 3 NN A S = P

A7, HAF X HLRA 500 KV HE PG I BB R AR5 o
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