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Current differential protection using capacitive current compensating algorithm
on Pi-model for four-parallel lines on same towers

TAI Nengling', GUO Peiyu', YU Zhongan', FAN Chunju®
(1. School of Electrical Engineering and Automation, Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. School of Electronic, Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on the study about the influence of the distributed capacitance current of long-distance four-parallel lines
on same tower on differential current protection, the Pi-mode circuit for the twelve-sequence (mode) networks is
established. On this basis, the paper presents a novel time-domain capacitive current compensating algorithm and phasor
capacitive current compensation method. Both of two capacitive current compensating algorithms take account of the
electromagnetic coupling between the lines. It comparatively analyzes the characteristics of current differential protection
schemes such as non-capacitance current compensating, phasor-domain capacitance current compensating and
time-domain capacitance current compensating. Simulation results verify that the setting value of differential protection
and selectivity and sensitivity of differential protection have been obviously improved by using the time-domain
capacitive current compensating algorithm.
This work is supported by National Natural Science Foundation of China (No. 51177066 and No. 51377104).

Key words: four-parallel transmission lines on the same tower; current differential protection; capacitive current
compensating; time-domain compensating

TS TMTT SCHRAR RS A

XHHT:  1674-3415(2015)12-0034-09

X T i A B i R e 2

Vol.43 No.12
Jun. 16, 2015

S AR

0 33

[7i) £ DU [0y o £ % 08 AT 28R vy LA JER 1)
A, PR B KT AR, AR
R rh i R 2 5 R I L,
[R5 DU Ml L 2 P e H BE 2, ) B 2 T, [A]

SRR DU [P 2 4k i PR 2he B AT R S R AT
B AE S o 3R AR 2 B AP IO A S e,

HEWH: BRAAAFLALIFAR (51177066, 51377104)

K, UHAE MR A fE b SR i b i, iR
IR/ S ARG A AT B A AL P E A AR, AT 52 M FLI
FEEHARY A FEVEAN R ABUEC,  H TR Sk
TR B[P 2 v 9 25 B AR T P R AR M 1) i P A
GRlOBL, SCHRTTOTAIFH H AT K S g S
/}ILMEXUL FLRUAH A T M, S Wi fE ARSI B i
HMAMESCR A AR . SCRR[11-12]38H T 2%
T VU R R ZE s R T 56, &I IERENS v il L2
FLIR A REI, (HEA DR B ) RAT A I3 2 S



L de = Pax:
HB He K » ﬁ

TR HL R R AME2 () [R) B DU [P 2k i 22 3 R 9 - 35 -

PESESK, MECASEAIAG. SCER[(14-15142H T2 T TT U5
HER S I A PR R M i, AL FoRF e
HRAMEE SRS AR (%710 2 0]
LRGN LA IR AN AR AE 0T

A4y B R R 1 DY [P 2 K P i 2 %
(500 kV) A FEL 2 FEL AR FL U 22 B AR Y s A EREPEY
SO o 2 8 38 [R]85 DY [ 2 A 7] B 28 1) 4712 1 FE GRS
By A3 S A IR R R ES DU R £k 12
(R i TR S PR BB, 4t 2 s A
SRS T 25 7 (B 29 T 2R S5 P B2 1T P PfAS
[F) (1) P2 R AMEE v o

1 fRRERESRPFENER S
PG (M8 3R 2280 R e AT
mt In | > L (1)
ntIn|> k[ In— 1| )

Rt T LAY m Al M HLRHI R o N
A k FRHIEREL B 0<k<<1; (1)K
IR, Q)M R, AR BT, R
PN .

L9 22 B (B I P ) 5 DY [ 5 e 2 1
ST

(1) 24 [7 24 DU [11] 2 e 40 T2 302 4T 58025 4 4 1)
RS, BEI s SR R A R, T Ak o A
I, B IREZ MRl A, Mate)
FRAL . ek M R SR A (500 KV DL L, 2K
FEE SIS, P L R B 1 25 B F I BT,
S (1) 10 18 506 5 3 B S A 41 80 o 97 T M
B, (R0 R R B . A SRR
AR DU I 2R, ML K REIAR] 300 km I, ZE3)
LS 600 A L L, {40 R BB,
] 15 Ay B[] 5 DU [ 2 2 AT i el g
00| T fREL - - PYEL
600
500
400

300

/A

200

100

0
40 80 120 160 200 240

2 A E /km
1 B 5 ME %z s TR ZE S B R

Fig. 1 Differential current of single line and quadruple-lines
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Table 2 Parameters of two transmission line model
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Table 4 Simulation results of fault with different power angle difference
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