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A new current differential relay scheme for multi “T” nodes transmission line

ZHAO Ping', QIU Yutao®, XU Hua', ZHENG Yuande', XU Xiaochun®, TAN Hao®, LI Ben®
(1. Taizhou Power Supply Company, State Grid Zhejiang Electric Power Company, Taizhou 318000, China; 2. State Grid
Zhejiang Electric Power Company, Hangzhou 310007, China; 3. NR Electric Co., Ltd., Nanjing 211021, China)

Abstract: With the development of new energy and economic factor of power grid construction in recent years, multi-T
nodes transmission line has been widely used. This paper extracts the fault characteristics of multi-T nodes transmission
line, then evaluates the effects of the normal protection when it is applied in these special lines. A new current differential
protection scheme is proposed using the topology of master-slave structure, which fits for multi-T nodes transmission line
for its easy extension. On this basis, a synchronous mode based on multi-terminal system is proposed. This paper figures
out a new type of current differential equation suitable for T-terminal lines which could handle the contradiction between
sensitivity and reliability with multi terminals. With plenty dynamic simulation experiments, the results show that the new
type of current differential protection, which is suitable for multi-T node transmission line, has high sensitivity and
reliability, and has the value of popularization and application.
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Fig. 1 Multi-T nodes transmission line
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Fig. 2 Connection of protection device with ring topology
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Fig. 3 Connection of protection device with

master-slave topology
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Fig. 4 Measurements of the transmission delay

1) LML i 48, AL 1 ) B A — iR ST,
(7] INF DL AL PR AFDRE B Ao g A A S iR SC R I IS Z1)
Lsis

2) EHMENRZIR TG, LAAATLIRI AR I e h ik
1, W SZAR SN 2t SEE R — AN I A0%
ISt 0] AL 00 0 P S 0 AR S, [ IS
4%’ sti_zmri {ﬁjg?&i |j‘] 75’;

3) MHLLE ¢ FZIC R Py IR ST, JF45 21
F s AT AT 54 50 T8 T I S«
Td _ (tri _tsi)_z(tmsi _tmri) (1)

(1) I 50 HH S0 3 IR S PR i 45 e
BB a) It GEAHAE

FEIIEGE N T, AN RTEE N, WAL Py 38 5 I
[ B BT ESRAE I 2522 AT, LA 'S

Fonsi—tmris

UEIS PSRRI IR T P RFEZI AT, , PRSE T
—ANKAEEREG, (AT, LT 0, BRI RUA
MHL P FENL Py 5E % T R0 KFE

p | I S I

P RFE Z)

AT

pl |

|
|
|
|
|
|
|
|
|
|
|
|
si l
|
Il
|
|

N PORFEFFS)

Bl 5 XERLREE

Fig. 5 Schematic of synchronization sampling
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Table 1 & coefficient of different terminals
RO 2 3 4 5 6
KER% 1 0.78 0.67 0.6 0.55
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Table 2 Operations of protection device when normal faults

R R M S1 S2 S3
F1 5 ms 7 ms 7 ms 7 ms
F2 7 ms 9 ms 9 ms 9 ms
F3 5 ms 7 ms 7 ms 7 ms
F4 6 ms 8 ms 8 ms 8 ms
F5 6 ms 8 ms 8 ms 8 ms
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Table 3 Operations of protection device when fault via resistance

O M S1 S2 S3
F1-10Q 20 ms 22 ms 22 ms 22 ms
F2-50 Q 70 ms 72 ms 72 ms 72 ms
F3-100 © 77 ms 79 ms 79 ms 79 ms
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