Smart Grid £ fEHLM, 2017, 7(5), 362-371 Hans SOl
Published Online October 2017 in Hans. http://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2017.75040

Influence Analysis of 500 KV Power
Transmission and Transformation
Project on Power Frequency
Overvoltage Based on PSCAD

Xiaolong Wang}, Jiguang Wuz, Bin Cao?, Xiaoyu Gong3, Xu Zhang!

Ynner Mongolia University of Technology, Hohhot Inner Mongolia

’Inner Mongolia Electric Power Research Institute, Hohhot Inner Mongolia
3Chongqing Power Supply Bureau, Chongging

Email: 714755717@qg.com

Received: Sep. 24", 2017; accepted: Oct. 8", 2017; published: Oct. 13", 2017

Abstract

The line model selection of 500 kV transmission project will influence the switching overvoltage,
and different maintenances will have different effects on overvoltage in practical engineering.
Aiming at the above problems, the author uses electromagnetic transient simulation software
PSCAD to stimulate and analyze the biggest impact on overvoltage with twelve kinds of mainten-
ance modes under Bergeron, Mode Model, and Phase Model, and find that the switching overvol-
tage is closer to reality under Mode Model, and Phase Model. Besides, as for double loop power
transmission project, the author analyzes one of the lines in different maintenance modes, and
finds that the inspecting of its adjacent line will have the largest influences on the power frequen-
cy overvoltage. So, the engineer should pay more attention in practical engineering. Through the
analysis above, the author hopes to give some guidance to the startup and maintenance of 500 kV
transmission project.
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500 KV % B AR (R Azt 2 20 LG, e G B A A R A 5 o o R SE i S o AR G E B DA
FESEBR TAREAGHAZ I W B AR AR 2 77 200 A7 4 SRR . SCHR[L] 20 M 7 25T Bergeron #5714 ff) 500 kV
ARl R T R TR, R T IER S NSRS HT 1) Bergeron SEEAR A DL A B i i A
R, REFHESRESAAE, BREA SN L, ERESABARMERMAE. STR2]r 73T
DU R S A B PR BRI R RO, BRI BRI T8 R8CR B DL e S S (A AR R O A S
THEE P AT AR B LA o SCHRIS] [4173 1 e B e (R DA R A R, IR A g KT i
SUIE S 0 D/ o L N L 8 e S o o S 2 P @ S 2 VT DG I s T s - =1 T
X PR A SN o KR STHR T X 2 AT B AT o W DA R B Rs AT T A 5, b 2 R ) ik
PR A I HL T RS R LR B3 Az 4T 07 SR B AT AT, B R LA R T 04, X 500 kV
AR TR EHITR 3 E

2. T1EER

500 kV T ABEHTHE TEY 8BRS sa 4. HPTEEAaSEe I L4m 4K 224.402
km, A& =S 2 KB 1T £k 28 % 41 131.205 km, 2 v A 11 28 TFELR R S LT 514 4*1L.GJ-400/35,
28 PRI 2% T A H B . 500 KV VT A IS £ 4 48 B T FE X ZE g p s = B LA 1

2.1. 500 kV £k BR4FIE4ERY
*t+KH Mode Model. Phase Model #J 500 kV % L 2R BEAR T [5], AR _LJ& 04 20 RLC AT AT,
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2.2. Bergeron ZiRIERIE XS

XK A Bergeron £ %1544, Bergeron ARAYE —FhdE T3 A2l LC S HU4E Hh S 400 Ha BH AT 286
PRAEAY, o LA T SORME PILEBE L A0 C oo, B KR RS ER 21 PI B G. s
BHREBSHEHATREFINEN . HXSHIE 1.
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Figure 1. Sketch map of grid structure of power transmission and transforma-
tion project of 500 kV BaiTengTeng line
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Figure 2. Horizontal layout of ordinary ZB type 500 kV transmission line
2. &% 7B B 500 kV M &K FHEE
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Table 1. Calculation of related parameters of Internal Overvoltage in power transmission project of 500 kV Baiisecond line
and BaiTengEr line
F 1.500kV iTEI%, BB I4HTEIREATRETEHEXERSH

b s R1 X1 C1 RO X0 co
WL BHEEm o Qkm WF/km Qkm Qkm WF/km
TT-AE S 4 224.402 0.02249 0.28802 0.01281 0.20573 0.66860 0.00895
HEmE-KBEI4  131.205 0.02027 0.28483 0.01268 0.17952 0.75469 0.00886

2.3.500 kV #ZEHE TEMEZEEIT

N FH ] B R R R A BPA [6]H 1) Ward S5 Ji B4 500 KV ¥ 1 3 4 A% B TR AT 554, Ward
S SR B — PP A R R RIS E R T B BIEEESET, RERBOVEBREBEN RGN
SMBRGIE), URRFEB)RNERG() =5, FERIGINTRG T SUHATEE, TN RS 0
YR 2 3B B0 AL SSE S T EAR B 0T SO R G I A RS A, Ward SEE AT R
i, WL 3 s

FHECFAEAR, RS A LI R G0 mT DA — 2019 55 S g A B 5 i a0

Y-U=I €))
Y NRGSIFERE, U N AHE, | O AR 128 EBI BT EH S 0 s gy 77 i
Yee Yoz Ya 2
0 YIB Yn
|:YBB _YBEYlglilYEB YBI :||:U B} — {I B _YBEYE;EII E } (3)
YIB Yu lJI I|
RBRIAFE AL, W EI NS RS R R R R A E, SEAREFERSE, WK 4

Yee Y 0 Ue le
UB = IB
U, I,
WERIMBT RS U, SHAGR TS N:

ﬁﬁmo
JEIT BPA H) Ward 258 JEFEXHZ TRES N HIET S IEF. FRF. BE. HASENE 2.

3. NEZBEEMREL R ERMWGTRES
3.1 fHEEH

PRk i [T AR AT FE R SR A R AR 1Y), AT I P R ey JEL A R ok b T 2 1 A 7
H, RMIRVE S E BRI S, ARk E AW B s . 7E 500 kV i E R, A B R A
7 NS — PR L . B A S I R R IR AT, 1 E A S A AR A B A B A i
JE BE I S BRI

EEXSO & BRI BT H 5, B RN S RIS DL TR B R SRR RIS, X a
THEAEER G TR EG Y, &7V I A AR R TE 75 A9 B B AL S A RO MEZR I, R i B AL 4 A 1)
ISR LI iR BV 20T, HrT IR 200 Go ik 4 FAE 1) B AR 25

ﬂ%meoﬁ#¢Mmmmmmﬁﬁﬁﬂﬁ%%%TtmExm%%¢%%%%n@%Eﬁﬁﬁ%
P, T RGC A BATTIR O I B Pt H B0 (0 ST, B FE R e R A /MBS P ARiEZE LR U2%
Guitid B EE . BRAEBALAE 5 R
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Figure 3. Equivalent system before the network diagram
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Figure 4. Equivalent system after the network diagram
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Figure 5. Line calculation model
5. AT EITHEIER

B DL ZE 1 & v 11 40 500 KV 4678 L CAR 9 Sl b AT 0 B o b, v BEah A, # e i R 5k
HE(E 9 1.0p.u = 550v/2/+/3 » AR BAFERR LI, 259% 8t 5E SL. 75 Bergeron. Mode Model. Phase Model
AR AT, 8 PSCAD HURAE A1 BT, 18 SRR IIE 48 74.8 km, 149.01 km, 224.402
km BIALEAL, 7 A2 RAE T E (mean) & (E I BT 2% Geitad i B8, W% 3, £ 4.

3.2. HALRILL

JE P Y {E (mean) e A ik B A Z%QEfr H B A [8]%F Eb & BILZE Mode Model. Phase Model £k i fi 74
NES& R EEL T kr, WE e, K 7.

g E A E AR AR B R I, %i’eﬁﬂﬁi’ﬂfﬁ(mean)ﬁﬁﬁ%&i&% %40t FRE B LT,
il FHZE 6 B4 Mode Model. Phase Model T, #Afid B R Al T SEPr T, JF HARKSE TR ER
o R AR RIS ) (DL/IT620-1997) IFEMLE , I H AR X3 2 /N TR R E 1) 2.0p.u., FF& 4%
IR 52 AR
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Table 2. Equivalent impedance of system network

2. RGMEFEMRR

A AR ZF RJ/Q ¥ Lo/H EFE RJQ EF L/H 1 E/KV A #/deg
TR 5.77 0.14 2.05 0.06 503.95 7.46
SR 3.14 0.20 13.10 0.73 526.86 28.02
®/h 3.31 0.09 3.61 0.15 539,62 37.52
HifF 2.68 0.11 12.10 0.37 57259 6.36
KW 1.81 0.17 5.81 0.50 515.94 55.08
B 2.97 0.06 1.24 0.05 528.95 35.76
S 3.30 0.08 2.09 0.09 529.75 17.09
P 2.04 0.19 6.21 0.43 522,57 33.55
TR Kz 476346.56 929.12 545.56 8.01 — —
THIE =4 2756346.45 8777.86 21962.72 226.35 — —
TR baR 2756346.45 8777.86 32671.05 275.36 — —
TR T 2756346.45 6621.93 1816.28 26.09 — —
®_h Kz 15376.24 37.94 57.09 1.245 — —
®/h it 3.25 4.94 21.81 0.60 — —
®h iy 29.62 0.23 1.86 0.07 — —
Vil N 569115.46 1311.64 1243.99 18.34 — —
g Rz 799.12 485 17.12 0.49 — —
T K= 618.37 431 10.63 0.52 — —

Table 3. Average operating overvoltage

F 3 PHETHRESEE

TR (p.u) 74.8 149.6 224.4
bergeron 1.1617 1.1915 1.2045

mean mode 1.1395 1.1725 1.1898
phase 1.1423 1.176 1.1924

Table 4. 2% voltage value statistics
4. 2% G B EE

RN 74.8 149.6 224.4

bergeron 0.8531 0.8947 0.9136

2%G5 i B mode 0.8465 0.8858 0.9025
phase 0.8417 0.8828 0.9009

4. NEHEIEF N T X2k 2% T35 B R RN
4.1 fhEFGMEE
500 KV #iAs L T FRAE BUE — AR BRI, BT, IERIB AT R sty it i,
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Figure 6. The average value of operating voltage
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Figure 7. 2% voltage value statistics

& 7. 2%t R IEE

IEH AT AR . BiE )7 SRR %, BFH RSB X R T o4, Al 500 kv Hr
IR FAEBOE I SRR BV R SOV H A — ML, S ARAE T 2O B IR0 A f R [9]
[101f952m, W4 5.

4.2. fREZERIEE

BT AR BT LE,  EERORAAE T s R T SR B R o, R B BIREE ., 9 500 kV
B A AR, WM 8~10.
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Figure 8. The first four maintenance methods
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Figure 9. Four maintenance modes in the center

9. EMFHEIES

R (5037 R BB 5 FRLTE A R 4 250 ) (DL/T620-1997)BUFE (L1052, T4t Fh I {440 J2
ANTFHRRHE N 1.3p.u. a4 sk, @iTE 7-9 RO, 7E7FE 1 SRR ey Rn, T
TR R R, A 1.0351p.u. DRTE B 10— B0k g 3 — 2 WUl LR BRI, SR B2k B 1
AT TR IR, A 0 B R B I S 3 T 4 B T A [12]

5. &
1) 2B 1 St LT RS Wtk PSCAD L5201 bt 45 i B R HEAT S0 AR L 8 25 302 BPA
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Figure 10. The last four kinds of maintenance mode
& 10. EM#HRIEF
Table 5. The frequency of sweat sea side under maintenance overvoltage
5. EMRESRX TSN TR E
‘ T2 B SR 25 (km)
(oK Y
74.8 149.6 224.4
TR 1 &ttt 0.9975 1.0073 1.0106
R 1 L&kfs 0.996 1.0058 1.009
iR 1 LB 0.9977 1.0075 1.0108
il 1 2z 0.9946 1.0044 1.0077
THE 1 &EPiid 1.0217 1.0317 1.0351
YRR A 2 ZEBEPLR) 0.9928 1.0022 1.0051
(p.u) TEES 1 R s (B HUR) 0.9345 0.9317 0.923
B2 VRS AR IR 04 £ 0.9652 0.9624 0.9533
il — & 2 BRE 0.9979 1.0078 1.0108
HEmE— & 2T 1.0034 1.0132 1.0165
B2 VA e 14 1.0004 1.0102 1.0135
KGR — G EBRE 0.966 0.9759 0.97926

(1 Ward S5{H JE BT AN RN AL RIS SHOIAT SR, O R BE AR AR U (1 52 I AT 7 B
I3 LA SOLE A ZFoAAE 77 3T 07 B0 A H IR 7 =8 B o 7

2) JEid K 6. [ 7 AT A, AELEFIE (mean) M HUERIE & 2% G0t R EE ST, M HZR
%1574 Mode Model. Phase Model T, #{Fid BB H T SLhr T, IF HAKYE CRimE B R H
JERIP LA ) (DL/T620-1997) MIFEHLE , i FRAE 53 2 /N T AR HE 1) 2.0p.u., FF&EAELKF
i SZAH o
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3) il 8. 5] 10 LLBCAIE 5 el T A, THEUET B A AU BRI, ERMRE T T, Rl
WU R A, VR A SRR R T IB BT, R R g LA L R A R K

4) i@idia H PSCAD M1 B/ iSO E i AN gE 18, X8 e 500 KV 37 i 28 5 At /i A &
I AT R 2R B R R B — E R 5 .
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