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Research on adaptability to measurement error for several two-terminal fault location algorithms

LI Yong-jian', HUANG Shao-ping', TANG Jian-dong’
(1. Dept of Elec and Information Eng, Hunan Institute of Engineering, Xiangtan 411104, China;
2. EHV Administration of Hunan Electric Power Corporation, Changsha 410015, China)

Abstract: On the condition of getting the parameters of transmission line and electrical quantities of two terminal of transmission
line, the common two-terminal fault location algorithms can give an accurate fault location. But in the real application, the values of
voltages and currents which are transferred by voltage transformers and current transformers have errors inevitably. Because of this,
the accuracy of fault location algorithms may decrease or even a failed fault location turns out. In this paper, by introducing and
comparing the principles of four common two-terminal fault location algorithms, the measurement errors of voltage transformers and
current transformers are introduced and simplified based on practical engineering. Under the several typical models of measurement
errors proposed, the adaptability to measurement errors for all kinds of two-terminal fault location algorithms is compared by
simulation. Results of simulation prove that the sequence voltage ratio algorithm of IT line model based on data correction has the best
adaptability.
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Fig.1 Ground fault with two terminal power sources
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Fig.2 Distributed parameter model of long transmission line

Kb zl=y+joL,yl=g+ joC , 53iFExR
MK BRI G4y U .« T 5 3E R %
KBy x AR R . i dx K BEIROT: [ R
E5 70122 g o KN

Umo=|U_, cosh(Ax, )—Z.I _,sinh(Ax, )]

U= U, cosh(Ax, )~ Z_I_, sinh(Ax,)|
i1 b SR A 670 23 o e K R BRI A R A7
ol
1.2.4 LTS HUEIER T TP BT 7 iR L
AT
VR R A AN B e, R 0 4 1 it 114 4
P o] DA 1 HEUR o A R AU R 0 A, A
FE P B RFE DD, T8 A AE e A D305
Utim= Usin
Unm= Unn
P B s Upns Upig 23708 A me S5 A
n SAES I IE P B Upps Uy 2798 m
Uity AT sty HAE B ) 7 PR AR
N m Stk n G H I A RAS I, B
B L A A R G 2, B e AN A 25 DRI
— I L R 1R LR T LT U 43 A R AR
FE oA, BRFH

EQ.
o &—— o

Uflm — Uf2m :1
Uflm Uf2m
S RVAY YR
Fdw — ‘1 _ UflmeZn
UDmeln

(PR MK VAT SR - O T TR SR E2 3T S|
A A

Fdw:O

SIS, AR, &R
giaqr. RS BAE AR Al
R T 2es AP R, BOFR Ik, U
BB R b R B R AR it

2 MEIREME K

i [F) 45 R A P P, 5 B 5 o 7 BV AN A7
TEJRBRPEIRZE R, AEHER R 19 4m FRL 2 B S O 2
S5 P i P FL R R PRI R SR T B R, RRB 4
Rt e fr gt R (ESZER R, s RRTER IR
RAEAR AL I 2 2% — O P s L JR A R PR UK
PALAZ LRI, 3 H R b R A S R R
SBEAG, HoH R RS AN S 4 F S R AR B 5 I NBROK
WA, TEBOEHITEILT , Rk R G KON e
R LA, T Hie s S B AR R &, Al
P EL B PR RO R AR MR, IR i A, 33
ok IE AL AR 4 i b it e el P10 R, AR
FRIRES  PLIRAL IR R 7 2 B AN B Bl 1 Jt [R5 3
(RN B 5 2 AN ] 3 S b 2 57 Wi e o A SRR BT
B R E RIS E AR .

TR R, AR SR IR ZE X257
He oy S RE 0, L HER [FIRE 0 % FR 7
(R 50T WM BN U, Uy U
BMEG AU, . AU, . AU, 2%, AR
KHER AU, . AU, AU, W H 22
PR R A

U 11 a o U.+AU,
U =§1 a a U, +AU,
U, 1 1 1| y.+Ay,

@)
11ac12(]a llaazAUa
glaza(jb+gla2aAUb
11 1o Tt |Ag,

R P R iR
AU, | AU +aAU,+4a* AU,
AU |=3 AU +@ AU +aAU.| (8
AU, AU, + AU+ AU,



Aok, S5 LR B0 s I S ) B R 2 1 R 5 -137-
. : : : MR, KPR - EEE
AU, AU +aAU +a*AU € L2 B A K *x100%

AU, :% AU +@*AU +aAU | =
AU, AU + AU +AU

Nl+a+a’ 0
ﬂ l+a*+a|=| 0 9

1+1+1 AU

3

AL, R = AR EAT SE AT TR I R R ZE I
Fe o B R E P AR oy AN A 22

— A i g A I R T = AU A
5, HABLABAN, A TSR RN A
AL, W FERNNI WAL . (HZ WA [EIXHEN
RERUL, PR 2%, BBl E
I, AR AR A AN, i DAAE 1 TR 05 5
vax i LRI 85 & 52 EE NP SRS P R )
HATAH IR I ARAL o

3 ESHh

N TERRIE, K WA EE . AR
IR DU 1A HL St R SR AR R A BV
1. 5k 2y B9k 3 RSTVE 4. HEBR A LR P
FE A AHE Sk, SRITE 3 B R8T
fidL.

M
Ey<Su Zu | X P Lx Zni En<dn
1
Zno Iy £ In Zno
I%Rr

3 MERZTEE

Fig.3 Schematic diagram of simulation system
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Tab.1 Location algorithm for a variety of statistical error
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Tab.2 Modes measurement error for voltages and currents

e Un In U, I
El 5% 5% -5% -5%
E2 -5% -5% 5% 5%
E3 5% -5% 5% -5%
E4 -5% 5% -5% 5%
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Tab.3 Simulation results of fault point for 10 km from the M

side of the point of failure

R/ Q k1 ik 2 H:3 ik 4
El / / / 0.22
E2 13.11 14.12 12.5 0.29
‘ E3 422 2.73 / 422
E4 5.21 6.15 4.47 3.49
El / / / 0.18
E2 13.12 14.12 12.51 0.32
100
E3 438 2.71 / 431
E4 521 6.15 4.47 3.63
El / / / 0.06
E2 13.26 14.26 12.66 0.46
200
E3 424 2.56 / 4.09
E4 5.32 6.26 4.59 3.68
PRIRZE [ % 7.56 7.67 8.53 2.06
Enmax / % 13.26 14.26 12.66 431
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Tab.4 Simulation results of fault point for 100 km from the M

side of the point of failure

R/ Q ikl k2 | k3 ik 4
El 12.56 12.24 12.74 1.82
E2 13.51 12.62 13.51 221
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E4 0.76 0.77 0.68 0.01
El 12.56 12.24 12.74 1.76
E2 13.26 12.62 13.52 2.15
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E4 0.71 0.79 0.68 0.83
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E2 13.32 12.68 13.54 224
200
E3 0.88 0.71 0.93 1.19
E4 0.68 0.74 0.65 0.99
PRIRZE [ % 6.86 6.59 6.94 1.39
Enx /% 13.32 12.68 13.54 224
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Tab.5 Simulation results of fault point for 200 km from the M
side of the point of failure

R/ Q Bk | Sk | Hk3 | Hik4

El 12.56 13.56 12.13 2.43
E2 / 9.85 / 2.93
0
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