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Abstract

Operating overvoltage plays a decisive role in the insulation selection of certain equipment. In
order to better carry out the insulation coordination of electrical equipment, to guide the produc-
tion operation and scientific experiment, it must be calculated in advance. In this paper, taking the
Hohhot Pumped Storage Power Station-Wuchuan 500 kV substation transmission line as exampel,
their overhead line operating over voltage and single-phase reclosing overvoltage are simulated
calculated by software PSCAD, and the influence factors of three-phase switching over the same
period, different period, closing phase, the length of transmission line, lightning arrester and the
closing resistance are analyzed innovatively. The research results provide a theoretical basis for
the selection of electrical equipment insulation level, closing resistance value and closing phase,
and provide limiting measures to suppress the operation over voltage, and are of guiding signific-
ance for system operation safety reliability and engineering test.
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Figure 1. Schematic diagram of power plant substation access Wuchuan grid structure 500 kV pumped storage
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Figure 2. Generator model
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Figure 3. Timing control of circuit breaker
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Figure 4. Arrester volt-ampere characteristic curve
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Table 1. Parameters of transmission and transformation project of 500 KV pumped storage power station
7= 1. 500 KV ik Ere BT TIRRELK SN
LR B S km Ry/(Q-km™) Xol(Q-km™) Cy/(uF-km™) Ro/(Q-km™) Xol(Q-km™) Col (uF-km™)
21.72 0.02012 0.27562 0.01290 0.30870 0.95890 0.00840

L BB RN, e R B — 2 gt . ka8 i = HHful Sk e A A e R R AR, mTH
R S £ D PRS- RIS TR] t) B %A g Sk 1Y SR TR A € 5T ¢ AR B A, KRR t; =t +At,, j=ab,c,
A t, RIS HIPERE SR E , At 1R 2AL YU B % — € BER 0 AT BENLAS AL, At HI BT 25 0 %
A AN I R e o A 7EIXTR] (AL, At ) WIRMIER 34l 4T 25 ARG WAL BEALEE, 51
Sty RAYIGE WAAL, HPUEE N THE 20 ms ), &0 MrIMEIAER. %5 E =Mt
A I S [P W0 & M AE LSS AR 38, AT [ty At, Aty At |4 ANBELAS B4 T % 35 2 1 F PR
(MR AL [9]-[11] 6

BEL RS aman- Al PUnsNENiups 2 JS)

1) X[ty At, Aty At, |4 ANBEYLAS S LES € 1930 Bl P 4% F o A IUEEEAT BT LI & 3R el 4 AMEZH
F— £H A T 1) (e 7 1)

2) XPZUHAE T AT SRS . B P R AR o R AR A D9 2 R R 1) A o R A

3) EE L EHEn k(n>120), 753 n bkt L

4) X n PAEERIR LR, e N AIHEAS BIFEAIIE umean. FEARPRAEZE S\ BRI AR Umaxe
He/ N R A Upin:

Unean = _Zui (1)

Upin =Min(y; ), i =1+, n

5) HFEAREIERbRAEZHERT 2% fRH . A ARRHASTHRES S EEEURMNESSA N
(umean, S2), HATHEWT 2% Zi Tt it R : U2% = Umean+ 2.05S.

)



AIF] PSCAD £ Multiple Run ZLPF R BCS GO0 T B e s S0 28 ¢ i e 2 0T 45 1 K0 = AR AN [
SRR AR 1], T AC S BRATT IO (0 25 A HH B O SO BRI i e d R AEL S de /MBS T EMEL
PRHEZZ LR Ugget i i IS AE . AN 5 R

4. thEGRE S
4.1 EHERAEREIRE

4.1.1. ZHEIASREH LR

H 1T 2 BOCHRER AR VEG A A = AR R A e B, V272 RO R34 o o s Lk = AR A [F A
e A, SEBR CAR A T R 2% BN LRV, BTk =M RGN EAE . 9 T EERZAIRIE
WIS AR Z S, RN 7 HE T A I A Mo 28 R AR ik d R e, AR SO B T = A T A%
TE—AN T AT BH N SN FEAE RV A ol L e o DT 2% O & 1) FLBEL, 2R 5 RELR AR A I 5 8 FR 2%, MK
JUANA T 2 7 U8 2, PR L) R FE 4R 2% AR v 25 0 . I H] PSCAD #1447 Multiple Run 244, it
BAE— AN TR W IR IS 5100 A5, 384T 360 ¥k, BRIk & A HH M 7E[0, 360]4FANAN ] () £ B & 1 — Ik,
T [F A D R AR & SR RIsE, FTLAARRERIA 2% GeitHE, HFBRATT LRI 5% A B0 2l H
— NIRRT RAE . AE—ANE AP AR R A 19 =M P R A UL — R IRIURFRAT TG P i A AR iE
TG I

B2 2 & 6 155G WA AR RS2 R R K, 78 00y 1807, 360°Fftir & iy, ZRigK
Uit R FE R B KA 1.590 puu, 7E 90° . 270° Pt It & 1 et 25 % oK iy FEL IR B0 /N 0.944 puue F54 42 5% FL R LR 7
O R K, 7E 90 s /INFIRFAE o [RIEAEHEAT & 2 2o BV LR I, & 3 e 458 L U AH AR T LA R4
il i FL R RN

412, SHTFMABSHEE
TESTBRIINT SRR, MW AL B C AN PR M2, R IRSE, HlT
T 2 2D B R 4 T, 50 5 AR 0 390 0 7 4 3 e, S L 503904 A i
R R o AT A DML, e R D B 2, MR 2 PR 5 B 1]

C_10 >
.Meas-Enab
Ch. 1 ),»2 V1
Y ;f TTL
Ch.2 V2
VB 1 7 ’% TA
Ch. 3] Multiple | V3
Vé_l ‘1 Run B
Ch. 4 V4 D HB
vmax f TC F
[ S—
e T8
VAL
s C
v X1 57 Max [Giax D HC
E F
vé X TC

Figure 5. Run Multiple component for the calculation of the statistics overvoltage
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Table 2. Effect of closing angle of overhead line operating overvoltage
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AIFPIAHAC) S B AR i L (pu)
0 1.590
30 1321
60 0.953
90 0.944

120 0975
150 1412
180 1.590
210 1321
240 0.953
270 0.944
300 0.975
330 1.412
360 1321
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Table 3. Effect of line length of overhead line operating overvoltage

73 KR KEXNEST&RETEENFN

Ze A (km) AR B BE T A3 Uags (puu)
10 1718
20 1718
50 1.834
80 1.885
100 1.943
200 2.059
500 2523

Table 4. Effect of arrester of overhead line operating over voltage

4 BEISRN A TR RENTE

Va (p.u) Vs (p.u) Ve (p.u) Vmax (p.U)
1.648 1.655 1.604 1.695
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Table 5. Three-phase unsynchronization of overhead line operating over voltage
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Va (p.u) Ve (p.U) Ve (p.u) Vwmax (p-U)
1.688 1.694 1.632 1.718
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Table 6. Effect of closing resistance of lines operating overvoltage
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TRV 25 2R 2 M SR 3 U 1
600 1.370 1.358 1.347 1.383
800 1.477 1.462 1.442 1.488




Table 7. Single phase switching overvoltage
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