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ABSTRACT: The insulation coordination for the first 1000 kV 2 250 kv
power transmission project in China is studied and decided under 1800 kv 1100 kV(5 min)

the optimization principle, it is not a simply extrapolation of that

for 500 kV power transmission system and is nor completely in

accordance with the standards of GB311.1-1997 and

IEC60071-1-1993. The insulation level of 1000 kV power

transformer adheres to following items: the lightning impulse

withstand voltage is 2250kV; the switching impulse withstand

voltage is 1800 kV; and the power frequency withstand voltage is

1100 kV/5min. Due to the differences among the insulation

levels and insulation test voltages for different windings of UHV 1 000 kv
power transformer and the close electromagnetic coupling

among the windings of UHV power transformer, the power

frequency and impulse test voltages are transmitted among these

windings by the transformer ratio, thus it is bound to bring about

the condition that the insulation design for some conductor 0
terminals can not be checked by the test voltage specified in the 1000kV
technical specification. Besides, due to the high voltage class, 2 1 650

high capacity and super size of UHV power transformer, the size
of its test circuit is correspondingly enlarged, the impacts of stray
inductance and capacitance will be more intense consequentially,
thus it makes the front time of voltage waveform in lighting
impulse test elongated, however, the design and calculation are
generally conducted according to standard waveform, thus in the
isolation design of UHV power transformer the attention should
be paid to the impact of long front time test voltage. In this paper,
the structural features and insulation level of power transformer
for 1000 kV power transmission project in China as well as
special problems during the insulation test are presented in detail.

KEY WORDS: UHV power transformer insulation level
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Fig. 3 Scheme of single pentastyle UHV
transformer of China
1 000 kV
1 1000 kv
1.1
[1-2]
L3 1~3
1
[4] 4
3 334 MVA Fig. 4 Master drawing of UHV transformer of China
3 4 OFAF
1000 MVA
500kV 12
500 kV
500 kV
1 1 000 MVVA/1 050 kV
Fig.1 1000 MVA/1 050 kV UHV transformer of Japan
2 L i .\.“if' 7
1.3

2

i P e R L R T e

667 MVA/1 150 kV

Lo bl ¥

Fig.2 667 MVA/1 150 kV UHV transformer of

the Soviet Union

(gas insulated switchgear GIS)



32 3

1000 kV

Im 17m
6t 8

12mx 415mx 4.9m

375t

15°

6
Fig. 6 UHV transformer transportation of Japan
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Tab.1 Typical UHV transformer prototype parameters and insulation level of some countries
kV
KV IMVA ” .

1971 (1500/~/3 )/(765/ /3 )/(420/ /3 ) 333 3000 2350 1560(1 min), 1 300(30 min)

1976 (1 785/ /3 )/(835/ /3 )/(420/ /3 ) 333 3000 2500 1.400(1 min), 1 300(30 min)

1972 (1 200/ /3 )/(525/ /3 )/30 400 2400 1950 1200(1 min), 1 040(60 min)

1972 (1 150/ /3 )/(500/ /3 )/18 210 2500 — 1.100(60 min)

1979 (1 050/ /3 )/(400/ /3 )/24 200 2400 1950 866(60 min)

1978 (1800/+/3 )/(825/ /3 )/66 100 2700 2250 1385(1 min), 1040( )

1979 (1 200/ /3 )/(550/ \/3 )/63 500/3 2400 1950 1 385(1 min), 1 040(120 min)

* *k Fkk
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Tab. 2 UHV transformer qualification of China, Japan, the Soviet Union and Italy
Un/kV 1100 1100 1200 1050
IMVA 1.000/1 000/334 1.000/1 000/400 667/667/180 400/400/-
kv (1050/ /3 )/(525/ /3 £5%)/110 (1 050/+/3 )/(525/ /3 £5%)/147 (1 150/+/3)/(500/+/3)/20 (1 000/+/3)/(400/+/3)/12.2
OFAF ODAF
GIS
( 1 kv 2 250/2 400 1950 2550/2800 2 250/2 550 2250
kv 1800 1425 2100 1800 1800
(5min)/kV 1100 1100 1100(1 min) 1000(1 min)  1.5x1050//3 (1 h)
( / )YkV 1550/1 675 1300 1550/1 650 1300
kv 1175 1230
(Imin)/kV 630 550(5 min) 630
( 1 kv 550 750 95
(Imin)/kV 230 325
( 1 kv 185
(Imin)/kV 85 185
Po/kW ~200 350 310
Io/% ~0.05 0.35
Pu/kW 1420~1 450 3395 1100
Uk /% ~18 18 12.5 15
1dB(A) 78~80 65
/m 12x4.15x4.9 10.5x3.1x4.1 10x4.1x4.6
It 375 200 390 275
OFAF— ODAF—
0.1%~0.2%
220 kV U¢ t;
Un
Uac1min=1.1KUmn/1.35 @ 5 min
UAC,lmin 1min kV
U(I)m K
[12-13]
3 11 1.35
1min )
4
Uncimn=Usi/v2 8 (2)
UsiL kv B
( . 3
1 min
11 3
1.7)
220kV
[14]
3
3.1
(Welbull) P (Upt)= 3
1-exp(-ku"t™) 1%~2%

2%
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Fig. 7 The connection diagram of 500 kV ACSD test
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