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Study on the method for multi-level protection of low load distribution lines
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Abstract: Aiming at the problems of 10 kV outlet switches in substations and smart switches on distribution lines that the
upper and lower protection fit always fails, the protection range extends to the next level or the protection has low
sensitivity, a method based on system-related parameters which focuses on two-phase short-circuit fault type is proposed.
Taking a typical single radiation line from Jiangxi Province as an example, the method of the protection fit in low load
distribution lines and the setting calculation of switching at all levels is analyzed in detail. The results show that the
method can effectively increase the protection range, optimize the switch fabric distribution, and ensure the protection
selectivity while greatly simplifying the protection setting. Finally, the calculation software is designed based on the
setting calculation method which can automatically set the calculation and verify the protection range according to the
relevant parameters of the system.

This work is supported by Science and Technology Project of State Grid Corporation of China (No. 52182017000V)
and Science and Technology Project of State Grid Jiangxi Electric Power Company (No. 52182016001N).

Key words: low load area; distribution lines; two-phase short circuit; setting calculation; protection fit

FUCREEAL B i AL, I I S BT R 742 S AN £ A i ¢
KA RAEE, RN ERGIEAT 5 s
o SCIR[3 113 1) 7 vk e g o ELRERIT LB K A5

515

gt =B i /g T 122 it 10 kV 2L

TFREMRI RS LR, AR R T KR
KBS Z A R BE & 3 BURY R B BE Sl ,
PSS T ek A o R A NI AR o PRI, R
I BT R 52 B E S DRI AR PR DR I 5 ) 0
FEME BRI SCHRL1-21880F 1 P A Y 4k i DR 37 K

HEETNE: B MNA& A48 K8 (52182017000V) ; H Mz
G4 W, N 8) AL R B A 8h (52182016001N)

Y, AHANE A TR bR . SCHR[4-5138 AR T
PEE IR KOG s, AR AR IR
Lo A AR LA T DL e SCHR[6-7IAR P e HE 2k it
U 0 B R R — PR IS 1] 20
P ROTC PO X e e 2 DR AP T 56, 1207 AN ] T
HL AP AR PR A7 3 P2 DI L 2 i o SCRIR[8] 93
B 5 F1 22 & BCALXE B IRl BV TS e SCRR[OTER
TG HLZR s 70 SCORY T U, 25 R BT s DR



ALK A7 25 JR2 DSBS PR B8 22 SRR 5 T VA 9 - 165 -

FE WS ORI A REE I o SCR[10-1310F5T 1 2041 5K
FL YA A\ E P O i ) 2 0 5 B e s 0 5 9

BEXTC 2 e (O« ORI G DL AR e
REAEAFAER )L, AP R T R RS H
L5 AR S g R 20 U 7 g 35 DX e R 2k it
PoEER T I I, R BRI ORAT RN AT
PeAt, Bt 7O R RS, BERE A shit
I R EH . SE O DAY .
1 ERLRFEXIRRIFEEHERZ

ARl 2 T e = Bk iRy, O 1Ok
UETC HL 2k e 2K i OR AP (R B R 1L S R, TR B
THELUH L RS I 2K, 10 kV CHLER i BL
500 SO RAE B Ry AT HE - BIIRIN
[T EL T S URT AT S A
1.1 BT ARERERENENARPEETERE

g = BN /g T Bog E iz 4 R
Uiig AR PR A, A2 R AR P AR ) R B I
ATREBCAH IRV, & 1 2 ] P A R b %
AR R (R R AR RBON L, LR, BiCH
S I A A R REL B A PR AE R KT =
[ g

F 1 B IR PRI IR SRS R i
Table 1 Statistics of two-phase short-circuit fault
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Fig. 1 Quick-break protection meets selectivity requirements
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Fig. 2 Over-current protection meets selectivity requirements
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Table 2 Protection range in different modes of operation under the two-phase short circuit and three-phase short-circuit
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Table 3 Protection setting list of fully-fitting over-current protection
Ry CcX FDI1 FD2 FD3 FZ1 FZ2
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Table 4 Range of CX protection of different spacing
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Table 5 Minimum protection range of CX and FD1 of different spacing of CX-FDland FD1-FD2
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2.0 33.6/24.2 33.6/37.8 33.6/46.8 33.6/53.2 33.6/57.5 33.6/61.5 33.6/64.4 33.6/66.7 33.6/68.8
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Table 6 Two-phase short-circuit protection range after optimizing the distribution and resetting
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Fig. 5 Man-machine interface of automatic calculation software
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