34 21 Vol 34 Na 21
2006 11 1 RBLAY Nov. 1, 2006 1

1 1 1 H%Z

(1 , 210036, 2 , 710054)
, , PT ,
: M713 A . 1003-4897 (2006) 21-0001-04
O ’ ’
1 1 2 Ijl [8] [9]
[10] 1/6 [11]
’ 2] ’
80% , , ; .
[3 11] [ 11 ] ,
l 3 ’
’ 2
, 21
: [11] [14] :
90% , ;
, b k
: L

b=k +i (1)



U (k) >y,
Uy (k) =Uy (k=N) > U,

8 L, AR
S8 w2
J=

[12]

< 5 ign(Syun) +518NS,0) +5 igN(Syu) | 3 Y g;;
E"

) ; < s ign(Sue) 518 Surs) | =2
N
: : !

Su RIRY | N isign(S,)sign(S,) 172 . Suae A1

, B I e T e > g

' 1
) ) Fig 1 Flow chart of fault-line selection
L ’ , l TS l
’ : Su Se  Sw
( ) (2) St ,
“ ” ( 3ms) Su
“ ” , t)l J = rbv Snaxl
’ See Shac
’ (3)  Shaa Sae  Shac
[1’2] Snaxl Snaxz Sna)G 1
1 )
, v b
1 ” “ " Snaxl SnaxZ SnaxS
22
Sy, =10A- ms
Uo (k) >Ugn (2) ’ ’
Uo (k) - Ug (k-N) >Ugy (3)
Ugn =10V, Uy =3V 3
2 3 ,
1 , [3]
: , 20
(1) S = km 30 km 45 km )
n ATP
Z[ bk - bk Gony 10 T ok k , KD -XH
j=1

i =1



20
' 20
’ 95% ’ 10
) 85% , f 0
- ~10
20
’ |Snaﬂ | > SZD -30 - - -
1] 20 10 60 RO 100
L) 2 [ ms
( ) " (a) BIFHUESA

( 2 3 4 1) 0 pr
; 20
1 10 l 10
4 60

0 2 i 6 R 10
, 3 1 , s
(b) BB
31 5 kHz 3
' 3
15 75 kHz Fig 3 Fault recording of the first station when
10 fault occurs in the bus

j 30
0 20

10

RYSNY

30 kv

10
( 20 10 601 R0 T00 1
Loms 20
(a) FFILHEIE -
100 30 0 20 10 60 ) 100
[DM tms
v . (a) BIFILIBH
- : 100
— 1o . .
.o
=200 ." - 0
- a0
300 . =
0 3 | [ s 10 100
ms L
o " =10
(b) R R IG
00 2 i § 3 10
ims
2 (b) BIFHFH I
Fig 2 Fault recording of the first station when
4

fault occurs in the line
Fig 4  Fault recording of the seocond station when

fault occurs in the line

1
Tah 1 Reault of the fault-line selection criterion

Shaxa Shac Shac Shaxt Shac Shac
fo/ms fo/ms
/A- ms /A- ms /A- ms /A- ms /A- ms /A- ms
1 067 -1028 26. 7 26. 0 1 0 82 -791 35 8 341
2 0 86 2116 -462 -418 2 1016 1472 -61L4 -313
3 08 -2138 477 44 6 3 133 74 0 -27.9 -17.8
0 86 -298 -249 -206
1 , Shaa Shae Shae s Shaa
, 1 , Shae  Snac v Shaa

ms ) ; f Shad Shae Shaa



(1]

(2]

(3]

[4]

[5]

[6]

1 :
110 kv ,
P-I— 1
, PT
( 10 kH2) ,
, A /D
, PT
M].
, 2005
ZHU Sheng-shi  The Principle and Technique of High

Voltage Netvork Protection[M ]. Beijing China Electric
Powver Press, 2005
, . M].
,2004
HE Jia-li, SONG Cong-ju Relay Protection Theory of
Powver Systen[M ]. Beijing China Electric Powver Press,
2004

[J]. ,2001,29(9) : 15
GE Yap-zhong, DOU Cheng-gua A Newv M ethod for De-
tecting Single Phase-to-ground Fault L ine in Non-lidly
Grounded Nework[J]. Relay, 2001,29(9): 1-5

) . [J].
, 1998, 32(7): 451-457
HE Ben-teng, HU Wei-jin A New Principle © Detect
the Grounded L ine in aNeutral Point Indirectly Grounded
Powver Systen Based on the Energy Function[ J]. Joumal
of Zhejiang University, 1998, 32(7): 451-457.

) . [J].

,2005, 33(24): 1-5
XAO Bai, MU Gang, etal Project of FaultL ine Detec-
tion for Single-phase-to-earth in Distribution Systen[J].
Relay, 2005, 33(24): 15

(8]

(9]

[10]

[11]

[12]

[13]

[J]. , 1996, 20(2):
11-12, 35
SANG Zai-zhong, ZHANG Hui-fen, et al Signal Phase
Grounding Fault Protection Fault Protection by Injecting
Currents in Ineffective Grounding System [J]. Automation
of Electric Pover Systams, 1996, 20(2):11-12,35
[J].
,2000,20(1) : 29-32
ZENG Xiang-jun, YN Xiang-gen, etal New M ethod for
Control and Protection Relay in a Canpensated M edium
Voltage Distribution Network Based on Injecting V arious
Frequency Current [J]. Proceedingsof the CSEE, 2000,
20(1):29-32
[M].

, 2004
ZHANG Yong-jian Monitoring and Regulation Automa-
tion of Power Systen[M ]. Beijing China Electric Power
Press, 2004

[J]. , 2003, 23(7):51-
56
XUE Yong-duan, XU Bing-yin, et al The Principle of
Directional Earth Fault Protection Using Zero Sequence
Transients in Non-olid Earthed Network[ J]. Proceedings
of the CSEE, 2003, 23(7):51-56

[J]. , 2005,24(3): 31-33

WANG Dong Application of Arcing Suppression Coil
with Parallel Resistance in Urban Distribution Netvorks
Earthing[ J]. Jiangsu Electrical Engineering, 2005, 24
(3) :31-33

[J1. , 2005, 33(16) : 59

CHEN Kui, TANG Yi Analysisof Detecting Fault L ine
of Arcing Grounded Fault in Ilated Neutral Systen[J].
Relay, 2005, 33(16) : 5-9

[J]. , 2002, 30
(15): 16-18
WANG De-jiang, CHEN Yong-heng, MA Wen-ge Anal-
ysisof Transient Currentwhen Single-phase Grounding in
Electric Pover Systan Whose Neutral Point Connects o

the Ground via A rc-suppression Coil[ J]. Relay, 2002,
30(15): 16-18
, . [M].
, 2000
( 8 continued on page 8)



[J]. , 2002,30(12) : 24-26 (2):75-80
XIONG Xieo-fu, L N Jin-hong A Cable Fault Location
Method Based on Power Balance Theory [ J]. Relay, : 2006-06-13; - 2006-09-12

2002, 30(12) 24-26 :
[5] ; ; - (1973-),
[J]. ,2001,21(2) : 75-80
WEN Ming-hao, CHEN De-shu, YN Xiang-gen Long zhanjungizco@126 oom
Transnission L ine Protection Based on the Principle of

Balance of Energy[ J]. Proceedingsof the CSEE, 2001, 21

E-mail:

Studies on protection of extra high voltage transn ission Ine based on
discrete long Ine equation and power balance
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2 Jilin Petroleum Group Corporation, Themal Pover Plant, Jilin138000, China)

Abstract: Because the wltage grade is higher and the transnission distance is longer in extra high woltage trangnission line, the tran-
sient course after faults is camplicated W hen shunt reactors are adopted, the transient course isworsened In order 0 keep the stabili-
ty of whole electric power system, it should clear faults as soon as quickly, 9 a novel protection principlewhich can meet the nev de-
mands is needed The paper proposes a discrete long line equation, and based on discrete equations, a novel protection principle based
on power balance which uses wltage and current data on o endsof lines isproposed The protection principle for extra high woltage
transnission line can make fast protection for the transnission lineswith shunt reactors and improve the transient course stability of the
whole electric pover system.
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line protection

( 4 continued from page 4) ceedings of the CSEE, 2003, 23(5) : 44-47.
YAO Huan-nian, CAO Mei-yue The Reonant Earth in
Pover Systean[M ]. Beijing China Electric Powver Press, : 2006-03-31; : 2006-05-29
2000 :

[14] , . (1976 - ), , ,

[J]. ,2003, 23(5): 44- ; Email: xuqq2008 @126 cam

47 (1975-), ,
DA | Jian-feng, ZHANG Yan-xia Study on Adgptively ;
Choosing Fault L ine Under Singlephase to Ground Fault (1980-), , ,

Basd on Analysis of M ulti-frequency Bands[ J]. Pro-
Resarch on Ine-slection used for the groundng systan with fast arc-suppression coil

XU Qingrgiand', WU Xue-feng', D NG Shi-chand' , B | X iao-yi’
(1 Jiangsu Electric Powver Research Institute Ca Itd ,, Nanjing 210036, Ching
2 Northwest Electrical Staff Training Center, Xian 710054, China)

Abstract: W ith the operating tme of the intelligent arc-suppression coil increased, it ismore difficult o select the fault line in the
neutral indirectly grounded distribution systems In order  overcome the disadvantage of the existing technique of fault line selection,
a nav theory of selecting the fault line is proposed by using the transient zero sequence currents, which has been gpplying o the
grounding system with fast arc-suppression coil Firstly, the first three maximal abrupt values of zero sequence currents can be slect-
ed W hen the accumulative btal of zero sequence currents abrupt values get the maximum or particle, the fault line can be slected ac-
cording to the polarity of the three values For that the transient zero sequence currents are used only, the criterion is immune to the ab-
nomity of the PT, and it can be goplied 1 all kindsof the neutral indirectly gounded systans The theoretical analysis and the results
tested by the fault recording data in a practical enviorment show that the proposed method can choose out the fault line in distribution
netvorks exactly and effectively.

Key words power systans  line slection; arc-suppression coil;  transient current



