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Study on application technology of current differential protection in active distribution network
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Abstract: For active distribution network, its characteristics can be described as multi-source, multi-segment, multi-branch,
bidirectional power flow, bidirectional fault current, weak-infeed and so on. In this case, the selectivity and sensitivity of traditional
over current protection scheme cannot be ensured. It is necessary to provide more effective protection methods. This paper introduces
a current differential protection scheme based on positive sequence fault component (PSFC) into active distribution network, and
discusses its application principle and implementation technology. For different structure of feeders, the corresponding criterions and
threshold setting rules are provided. In view of the current condition of distribution network, a self-synchronization scheme using
fault signal is proposed and realized. And the communication protocols used for data exchange of differential protection based on
peer to peer communication is discussed according to the new development of distribution automation communication architecture.
Finally, the proposed protection prototype is developed based on a platform of intelligent distribution terminal, and the test results
have verified the feasibility of the protection scheme.
This work is supported by National High-tech R & D Program of China (863 Program) (No. 2012AA050213) and National

Natural Science Foundation of China (No. 51177094).
Key words: active distributed network; distributed generation; current differential protection; positive sequence fault component;
self-synchronization; peer to peer communication
SIS TM773 SCERFRIRIE: A WFEHT:  1674-3415(2014)05-0040-05

WA B Ok R, AL E K DG A& LI el

0 3515 G AR AR 50%. R e

PATERVCERT K (e R o TN YA S W L
B AR T T2 R0 IR, MU LAERK

HEWH: BRSEAFLLEITR (8634F%]) ZEAE
(20124A4050213); EIR A ARLEE® LA (51177094);
WL R A na) & E AL (20134-25)

17 BESUR KD 4 B KT R S I S A A
B AL KRH A8 A KRR UL, AN
0 ) 5 L R 2 ) R R 5 L R mR £ T A SR I
W55 BOR, A o3 AT AR R A S I T R A 3
fitto AT IL, AR L PR AT K R 231 ALY 3
AR R R AR AR MK /2 DG miEiE



. .
R

AU HL P P U2 Bl PR N T B AR PR - 41 -

RSP/ AN

FLGIC L 25 2 D FA AR T R 4%, PATIA % R %
TPIaAT, FEEi S b s s, R4
P L R ORGP A A g o, = B UR ORS™ RIV AT A2
DRI K o 1070 AT SO R AN 5 T P P P )
1), AL SR AR AT 4 At b
HLAUET T REX L)), KNS T8 BAT AN e
FEUEREOL T A8 = B L R IR R AL #E
BRI, HE I BLRSIEIE S SR .

AfFERE DG B R PR 8L, [ P AR
T REPFR A, BT —RABRY, 8
BV SBT3 2 AR R 4 NS 21 1 i
SAEM . A A A E P DU BC L H
R & IR AAE, AT SCRAE N T R 32 2IBL T
—AEEAEEREN: (1) DG FHEEANGE. &
MR (2) BCHIMY AL PT BCEA MR, AELIIR
WS RIS R (3D RO M M Es i SRy 52 2%,
AECLUURRIGE R ;s (4) 38457 AR ) St & seimf
(5) FUM I #cRes o S AR A5 8o R, A7 6 22T
XFELERIZIA R, TR AL DG BEHLIZ A HXS
90 2% 25 ¥ LA B ot N P ) PR3 55 P2 ko

fift oS DG R ORY Tr)fr) Hh SE Ai 2 i
P PRDEA P R o SCHR[12- 13178 I I T K A 0
EHIWTIRE, IF ORI A H BAT R SR A5 T g
R R 2m e i . ASCLLMO SR, R s Ik
PR, WSO R AT SCRE
TN ACAE: AUECH M SRR RAIER
W oy B R ZE S ORI I SR A ZE B Ry S V3l
fBerts PRI EE A SEILEOAR LUR AR B0 I A A

1 BRECE M BY4HE

AR R AT SN s BB IE . DX
WM. I “RIBHSIE” AR DG X
P B R AL R U A T SRR, A
SERCHL A e T ORI AT BASE
AR LU 1 B 2248 0 165G HL Y AR s
ML T M

A

F
Rzl,v R22 logd 1585
f
= RUL Bri2 R13 ;  TPria  Fload
T 14 L
i 5 ik 1

1 29/ RIRAYE B WIRE
Fig. 1 Distributed network model with DGs
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Fig. 2 Diagram of feeder without branch
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Fig. 3 Diagram of feeder with unmeasured branch
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Fig. 4 Self-synchronization scheme using fault signal
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Fig. 5 Peer to peer communication based on Ethernet
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Fig. 6 A snap shot of prototype test venue
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