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Abstract: In order to solve the fault section location problem
of single-phase-to-ground fault in digitalized distribution grid
with arc suppression coil in parallel/series with resistance,
the fault zero-sequence currents measured by protection
devices installed at the head ends of all sections in such
distribution grid are formulated, and the general distribution
regularities of the active component of zero-sequence current
are provided. On this basis, the zero-sequence active
component-based single-phase-to-ground fault section location
method is proposed with the combination of general matrix
algorithm for fault location in distribution grid. Moreover, the
corresponding logic node and logic device is newly developed
according to IEC61850, which provides reference to the

ks H . 2013-03—20

device model construction of fault section location system of
single-phase-to-ground fault in compensated network. The
correctness of the proposed algorithm is verified by the
simulation results of several typical faults in a distribution grid
model built in PSCAD/EMTDC.

Key words: compensated network; single-phase-to-ground
fault; fault location; active component of zero-sequence
current; TEC61850 standard
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29, 2% AC, AD, BE, EI, EJ, BG, HK,
HL 5 i R a4p 3 B AS 7 i it an =X (D Fs
Torne = jwUor Congr D
o0 AR Coner, A AEB RLR 5 5 AH X 1 L 25
GE# B Is 4% AC, AD, BE, EI. EJ, BG, HK,
HL). £k 5% BH, AB & 3 AR 47 358 B A5 0 e vy
=R 2O PR

jOBH,F:_UOF [m ‘Hw(cm "’m) ]
2)

Fosr=—Uin 5y 15 Tl o
&)

A :Cy =Com + Cory 1 Coze 1 Cons + Coa + Coac +
Coap s Csz =Coap T Conc.

Xof 1 A 2 T O£ P O K r B el R 4, ] 2
TSR I 4 R L B 8B AC. AD, BE, EIL
EJ, BG, HK, HL BimfRiFie BEEF iR
A (D s BFRIK R el BH, AB 5 I i) PR3
A5 H e LR AN =K (40 F (5D s

el oot )]

IOBH,F =

IOAB,F =

UOF[S%M(CUCZZ +wiL)] )



470 Gl PN Q= S )

LRV

I, OAB ] OBH UOF

jﬂAD j()AC iUBEE jﬂBG jOHL jOHK
3R
[J3R 33L = =
—‘EOAYZ‘EOACCOAF:FOBE;FOB(:FOBF Er COF{COH:‘VCOHK

4 iS5G B BB B EME T RSB
Fig.4

Zero sequence equivalent circuit of earth neutral

system via arc extinguishing-coil parallel
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Fig.6 Structure of zero-sequence current active

component single-phase fault location system
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Tab.2 Active component of zero-sequence current of all line sections (Case 1)
Rr Ip 1,ac Iy 2,ac Iy 3,ac Iy s,ac Ios,ac Iy s,ac Iy 7,ac Iy 8,ac Iy 9,ac Iy 10,ac
1 —5.028 6,.284X1075 6,284X107°% 0.002 0.027 —5.208 1.841X107° 1.841X1075 1.672X1075 —5,209
500 —3.462 3.574X1075% 3,574X107° 0,001 0.018 —3.585 6.412X107% 6.412X1078 6.415X107¢ —3,585
1000 —2.609 2,637X107° 2,637X107° 0,001 0.014 —2,703 4,075X1078 4,075X1078% 4.078X10"% —2,703
%3 HE2ZE&BERBENEFERGISE
Tab.3 Active component of zero-sequence current of all line sections {Case 2)
Rr Io 1,4 Io 2,ac Io 3,4 Ios,ac Ios,ac Io 6,ac Io 7,4 Io 8,ac Io g,ac I5 10,ac
1 —5.021 5,140X1075 5,140X10=5 0.002 —5.156 0.002 8.002X1076 8,002X107% 8, 002X107¢ 8, 002X1076
500 —3.464 3.453X107% 3.453X1075 0.001 —3.557 0.001 4,761X1076 4,761 X107% 4,761X1078 4,761X107¢
1000 —2.610 2,424X107% 2.424X1075 0.001 —2.681 0.001 1.161X107% 1.161X107% 1,161X107% 1,161X107°¢
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Tab.4 Active component of zero-sequence current of all line sections {Case 3)
Rr Ip 1,ac Iy 2,ac Ins,ac Inaac  Ios,ac Iy s,ac Iy 7,ac Iy 8,aC I 9,ac Iy 10,ac
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500 0,133 3.465X1075 —3.608 0.001 0,021 0, 001 4,759 X107%  4,759X1078  4,759X107%  4,759X10°6
1 000 0.099 2,519X107% —2.707 0.001 0.016 0, 001 2.482X1078  2,482X107%  2.482X1078  2,482X1076
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