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Partial discharge characteristics of insulation molding part for power
transformer and comprehensive evaluation method for
its insulation performance

LIU Xin', CHANG Wenjing’, ZHANG Xueyou’, TIAN Yu',
GAO Chunjia’, XING Tong’, SU Feiyang’, QI Bo’
(1. State Grid Anhui Electric Power Company, Hefei 230001, China;

2. State Grid Anhui Ultra High Voltage Company, Hefei 230000, China;
3. North China Electric Power University, Beijing 102206, China)

Abstract: In this paper, a test platform for partial discharge characteristics and flashover characteristics of insulation
molding parts for power transformer was built, and the distribution laws of partial discharge initial field strength, partial
discharge initial discharge quantity, partial discharge extinguishing field strength, and surface flashover field strength of
different insulation molding parts were obtained. The results show that the partial discharge initial field strength of insulation
molding parts decreases with the increase of electrode spacing. When the electrode spacing increases from 10 mm to 25 mm
under parallel components, the partial discharge initial field strength decreases by about 40.6%. The partial discharge initial
discharge quantity under different components is 8.51-13.70 pC. Under the parallel component, the partial discharge initial
field strength of insulating strip and insulating spacer is 2.55-2.85 kV/mm and 1.43-1.78 kV/mm, respectively. Under the
vertical component, the partial discharge initial field strength of insulating strip and insulating spacer is 2.65-3.35 kV/mm
and 4.31-5.49 kV/mm, respectively. The surface morphology of different insulation molding parts has a significant impact
on their surface flashover characteristics. The denser and larger the surface embossed grooves, the better the effect of
hindering the development of surface discharge. On the basis of test sample database, a comprehensive performance
evaluation method for insulation molding parts based on entropy weight method is proposed. The weight of different
performance indicators, which is determined by using four indicators of discharge characteristics of insulation molding parts,

as well as the dispersion degree of apparent density and size deviation, is used to evaluate the comprehensive performance of

HEWHE: B Wl & A A 8 #4407 B (52120320006W) .
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different insulation parts, and the rationality of this evaluation method is verified.

Key words: power transformer; insulation molding parts; partial discharge initial characteristics; flashover characteristics;

comprehensive evaluation method for insulation performance
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Fig.16 Flow chart of comprehensive perform

ance evaluation method
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R BEERMBEHEINER
Tab.3 Test results of partial discharge characteristics of

insulating strips

xo BEEZRAZEMRTRERELEEE
Tab.6 Standardized reference value of apparent density and

dimensional deviation of insulating strips

L. EERCRELE R REERRE K W N 4%

P G (cVimm) WG R/pC Y/ (kV/mm) 53V /mm)

A 2.89 9.9 2.68 2.39
B 3.36 9.1 3.26 243
C 2.56 8.3 2.35 2.14

*4 BEEFRAREMRTRELMER
Tab.4 Test results of apparent density and dimensional

deviation of insulating strips

J K T JE /(g/em?) R W2 1%
A 1.17 227
B 1.18 1.81
C 1.15 2.14

RS BEEFMESFEIRELEEE
Tab.5 Standardized reference value for the discharge

characteristics of insulating strips

J7FK JREBCRRM R RIEECRAS K IRTHIN %
A5 BiR/(kV/mm)  JRHEE/PC  FH/(KV/mm) 3% 38/(kV/mm)
A 0.328 0.305 0.323 0.343

B 0.381 0.332 0.393 0.349

C 0.291 0.364 0.284 0.308

VLA FT R BT, 401 8 T
CAO VA A8+ 8 25 40 X GE i FET U £

0.328 0.305 0.323
0.382 0332 0.393
0.291 0364 0.284

0.343
0.349
0.308

MR THF G RAT 51, | K AB.C 4%k % %
T BE 1) B 2445 45 43 311 8 0.322.0.362.0.316, 48 2 4%
ZIPERE N m BMRAK O KB KA K C, 5
AT 5T A BE R S BRI S SR AR AT B E 1R T
TEBCERE B W PEAN iR A E v . (R B 75 22 300 B
A2, 38 FH I A2 458 B ff o (R HE AR AL R, (N R R &%
Tabr B T B EORR FEXT T PR RS A E 1 K,
HARREKEHLYHE R L FWEEFEE.

5 5

CI AN [F] 28 B (1 4 25 B B A T PR W o o PR AR
B 55 A F o A EA R XA AT E T,
Ut % 4 S5 RN 46 % B P () J) 350 PR RS 4R 37 5 43 0l
2.55~2.85 kV/mm 1 1.43~1.78 kV/mm; 7 i E 43
BN, Y S O RN 48 2 S B 1 SR L S 4 1 5

0.337 0.378
0.329 0.320

I & TN FE(g/em?) T 2/%
A 0.334 0.302
B 0.337 0.378
C 0.329 0.320

®7 BTMIERGE

Tab.7 Entropy of each evaluation index

P
ZH e, e, ey €y €5 €

BiME 0610 0612  0.608  0.612  0.613 0.611

*8 FITMIERNE

Tab.8 Weight of each evaluation index

ZH n n, ny N, s e
JE 01672 0.1663  0.1679  0.1660  0.1657  0.1668

8 b b 1 A0 55 UE AR 51 B PE A 48 B b A 40 FE A KB B
X, o WD PR B 25 PR 48 b5 BLEE 51 1 48 A AL
EH| R, WX .

0.328 0305 0.323 0.343 0334 0.302
X,..=/0382 0332 0.393 0.349 0.337 0.378 [(7)
0.291 0364 0.284 0308 0329 0.320

M1 = (0.1672,0.1663,0.1679,0.1660,0.1657,0.1668) ' (8)
XEREA R B AT A TR AR E B 17 B, BRAT A
PO R R (D PR

[0.1672]
0.1663

0.1660
0.1657
L0.1668 |

N 2.65~3.35 kV/mm A14.31~5.49 kV/mm.

(I %F b i AR R 48 2 BB A 1) TR 4%
Ysg I, | K B )4 S S R A R A ke v T AR
PR 2K, FL 77 it I T DA 8% 37 5 A 45 28 Y 446 25 g 2R A1
BIABKR, T FARHR, T RCHEDN:] KA
I HEZ BRI EZEIFARE ] XBYS) K CIM”
d P BB S B A K IR R A P 0%, IN 4 37 s A 22
13.6%. 2% iR A 1) s SCHE 5 Sl 6 22, TR 4L
Tl 0 ek 2 A, ROST B R, o6 T 9 T T8 FRL B e T
J8 B G F < A R S BELAS 9 T R PR R R L I D
PR) & o P B 1

O 1 I T B 1) 4 2 i A 256 VP
Tiik. @RS K AL R E A
0322, ] XBHI4MH N 0362, K CHISMHEN

0.334 0.302 0.322
] 0.1679 ={0.362] 9

0.316
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