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Fault current harmonic analysis of 1000 kV UHV AC power transmission demonstration project
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Abstract: According to the parameter and boundary conditions of the 1000 kV UHV AC power transmission demonstration project
provided by State Grid Corporation of China , this paper uses transmission line distributed parameter method, computes theoretically
the current harmonic of charging current turn-on, fault in different locating in Southeastern in Shanxi Province via Nanyang in Henan
Province to jingmen in Hubei Province of the 1000 kV UHV AC power transmission demonstration project. This result shows that

those phenomena occurred in demonstration project short circuit transition processing, and the effect on relay protection. It is useful

for relay protection in the 1000 kV UHV AC power transmission demonstration project.
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Fig.1 1000 kV AC Power transmission demonstration project system
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Tab.1 1000 kV AC Power transmission demonstration

project parameter

FI 1P BH: EH-BAE
X1 9.096 Q X2 9.79 Q
I 0.00801 Q/km r2 0.00758 Q /km
L 0.2631 Q/km L 0.26365 Q/km
& 0.0 s’km 82 0.0 s/’km
C 0.01383 u F/km (&) 0.013970 u F/km
L 291 km 17 363 km
Ly 2016 Q Ly 1680 @
Ly 1680 Q Lys 12600 Q
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Fig.2 Charging current turn-on network without parallel

connection reactance
i0
Ee” |
p-Jw

6 AL EH]

we(t)= Em sinflax +6) , W E(p)=

X.(p)=Xx, 2, Ko haFEMTE,
a

WA, p NBETRS.

1
Z@Fﬂﬂmm§n@M] (1
1
Y(p)= h l (2)
(p) W )s (v ()]
1
Z,(p) =Wz(p)th[572(p)lz] (3
1
Y, = h l (
2@)‘%(f[n@h] 4)
R g® T n=0.2,~=0.r,=0.g,=0,
WEE R ETA

W.(p)= /m= /£1_=ch (5
& +pC G

n+pL (é
W,(p)= |- = |[-2=2Z, (6)
’ 8, +rC, G, ’
BHEARECH:

%(P) =+ +pL)g +pC) =JLCp (D
%(P)=y(r,+ pL)(g,+pC) ={LC,p (&

n(p) =yLC ph=yp )
V.(pl, =/L,C,pl,=7,p Ao

R (5. (6) PHEMHZ,, = \/E

HHL R 9. A0 Fy = JLCL. ¥, = gqg
RV TC AR FE AR AR P R A B U] o
Mg E(p) B BIHGREGEH I


http://www.cqvip.com

D000 http://www.cqvip.com|

T8, % 4FEEAC 1000 kV 7R T FE M e R W S AT -3-

Zthly,pl+Z,th[y, p]

(1)

Y,(p)=

B I(p) =Y,(p)XxU(p), L& TR FE I 1 B
HEMTENH®EY,(p) 2 BKRKE. K
p=jw,, RAY, (p)KEF, HLZ 8%,

f(P) = ZC1ZC2 _Zczltg(},lwn)tg(72wn) _ch

CAAAERR g f (p) ~ BRARRRDN @ B VSK AR T2
(12>, W 3, 718 &5 B IE KN
w =148 @, =510 @, =930+ w, =13.68 @

a)5 = 18.16() °

AT

S \

3 \ A

I \
20 4o B 8w 10w 12¢ (4w 16w 18w

3 FEHBKEMBRRAFRE

Fig.3 The frequency solution of charging current turn-on
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Fig.4 Charging current turn-on network
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Fig.5 Three short circuit fault appending state
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Fig.7 The frequency solution for three phase short circuit
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Tab.2 Double-circuit line fault location on different samples

AR T yERE FEIZRBELE R / kn
/Q HAK40 S WAM220E SRAKL0E
0 39. 240 40. 321 40. 834
B .50 40. 550 40. 690 41. 291
100 40. 284 40. 630 41. 550
0 40. 345 40. 558 40. 743
[iLizk:3:) 50 40. 589 40. 770 41,310
100 40. 900 40.102 41.175
0 39. 308 39. 012 38.093
PRAEAE A 50 39. 801 39. 344 37. 453
100 38. 941 39.015 36. 756
ZrEER 0 39. 007 39. 470 38,932
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