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Fig.1 Schematic diagram of active
distribution network

TE AR 2R AR RE B BRAL B Rl R ) B A TR
5 AR R 12 () R,

T/2
E'= JO AuAids (1)

Horp Aw FTAG 43 ) SRy e B 43 HL RS R ERL A A B
{H ; BB R SRy BB i A TR 7,

BB Ay L T AR G 5 R Y T R 4
Au, Aiy VL FE W E B0 5 Au, Al B TFHIEE
BCRL I R /X HECK , A WS nmE, Wy N
T B Ay e R S IR AR A 22 R () TR RIS .

E'= JOT/ZAulAildt:é—AU]AIl JOT/zcos'ydt 2)
Hrp AU, AL 535 R T8 R 43 HL R 5 R 1 TR
B, W5 Y R IR AR DR 70 B bR B AE ok PR
P F A2 y OE, 5y TE(-m/2,m/2) X [H]



E1H T WA R TR R T AR A DRUC F 0 BB ik D 1 B AR 4P O T @

N T e BRI IE &S EIX ] (-0 =1t /2) 8 (7t /2,
) NI RE S SRR B, DR B S T Ry i
L5 H 3 A A A G 2R BV AT 75 31O ] g b 2 AR
A5 I B FH BE i pR BN IE T E

Bt e Do Hp P SR A S | A A R 4 B
B, SR E R /0N | PR ARG I R A —
CL 5 /0N EEL I 427 M o 20 206 R AT BB AR I I B, DA
T RE PR BCRFAE (1 43 MIT N 25 18 PR A 2 b g e 2 AR
AL 1 R D) i i % 9 AR 2 b 3 I ) 175 00 DA ) s
FHF A VR BC R D 79 BB 2 el AR R 7 %
1.1 71E 48 8 43 BE A s

VPRI RE A ) 265 8% i e e, A T 6 A 1 R /DN
AH S A A A ) e N
Al e A R A — 2 M
7 55 JE 5 BEAH FL R A I
M5 & A be A ] 5 B i
B &L 2 TR b R A A
HL R AH A

K2+, Uu,.0,0H
Jol B TG B A4S A R R
M U, Uy, U N 51
Je I A1 A5 AH PR A A
AU, AU, 5 W5 i & A 1)
TR Sy B,
A R ANE AN 2 A TR 3R 1) 52 AT R 2 E A DU PR
[ SRl L SAREIEC

AU,=-AU,
AU,=0 (3)

W b vk S NV 5 R B H YR A A B A
3(a)FI(b) sl T 1 B AC XN AL f
RS KON f R AR b AE TR A i R

AU,

AU,

2 T HE 1H 18] 52 2R # PR
BIEHEEE
Fig.2 Voltage phasor diagram
of inter-phase short
circuit fault
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Fig.3 Additional circuits of inter-phase short circuit fault
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Table 1 Phase-angle difference between voltage
and current of fault component for
in-zone and out-zone faults
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dual-phase grounding fault
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Fig.5 Additional circuits of dual
phase grounding fault
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Fig.6 Fault component phasor diagrams of
dual phase grounding fault
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Table 2 Energy function values
in different fault conditions
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Energy-directional pilot protection based on leading-phase
for active distribution network
XU Meng',ZOU Guibin', CHEN Ning?,ZHANG Jian>, MA Yuwei'
(1. School of Electrical Engineering,Shandong University,Ji’nan 250061 ,China;

2. State Gird Shandong Electric Power Company Zaozhuang Electric Power Company,Zaozhuang 277100, China)
Abstract: Based on the characteristic analysis of fault-phase energy function for different fault types,a
method of energy-directional pilot protection is proposed. According to the characteristics of distribution
network with ineffectively-grounded neutral point,a fault recognition criterion based on the leading-phase is
established and an auxiliary criterion based on the amplitude of energy function is added to get over the
impact of in-zone branch load switching on the fault recognition. Its adaptability to the distributed
generators which are connecting with the distribution network via inverter based on the positive-sequence
component control is studied. Simulative results show the proposed method is immune to the transition
resistance to a certain extent and able to recognize the fault directions correctly and get over the impact of
load switching.
leading phase; energy function; fault

Key words: active distribution network; distributed generator;
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