F40%5 F28
2020 F 2 B

® 2 & #H wE &

Electric Power Automation Equipment

Vol.40 No.2
Feb. 2020

ATTRBCHLIR S AN w5y 2 et B RO LRI (P22 2 PRl i

KA, T

WL EFHL EFR MTFER

(1. B R #T Al A of Fen &) o A2, ¥ Auil 310014
2. P HBEKRF BEBMIEZLEHRARKABRELELR T, HL XX 430074)

WE . BARAEZDRFODEREZTR TN I FERIERNZOY ., A, EZTOMN T HRERE A P
ARTM 4 F R HM A EIAZ ZAEEFEAALRA RIPREKEG T T4, ke b A
LA S AR ZR M R B o TR iz 2, 53R B s EfsitEE, 88 —FH R bRl £
HEP R, GEEREA PTRABRESREG R TS LBENE T,

KB ARG ;A X LR BET R2E; WARIEZFHRY ; RTH 5 L

HESES:TM 77

0 5§

V91 REIRHE | S B T Rp 2 K S i B 28 4, )
AU EORTEE PG BN 2 T 2 . 28
1M, 53 A 2RI (DG) YA W A 4550 F, 1) 45 4y
T 2 255 114 B H, Y50 SRR 19X 4 2 708 DA i) 3t O 1) AN T
E 55 5t ) RILGE H A IR I 45 o 42 A F, P o) 2%
SE 1 = B i O, & BOR BOE LA J2 PR 4 Sh A
PO LR,

FL A AF e 22 Sl DR AT R B, R
TRAG R TC H Do DR 4 i A P B AR R B . (R, 8 AR
B P P, 1) A — e A R, 3 A ) ) 25
SR R O B 3 £ 0 R AR P4, ol
DA 22 Bl DR T P X L2 7 I, ) s 197

XFIH, SCHRL7-9 J48 743 BT L R v, R e
DG ) J 3% i U Bt 1 RE N AP AR AR 22 5, H i 42
H T 22 T 0] P A R (L S A R R R
T 5. SEGRY AR 2E S R AR LE , IS R
i (1 22 Sh R B AR S VEVERE RS i , (B AN SR 2
N PR A A [ 2D, L TC F T v B e B
FHHT S SR, FRBFEN T 90 br TR R % 185
B VT B AN TN 23 S AT A RS2 . SCRRL 10
WFFEHR AR5 AR 23 SR 2 e X AD T T A AR
B, L P, O W (L 22 Sl PR 4P Il A7 e — i R 2R 3D
JRURSE L -4 Hh 1 RELE %0 4l B A0 AR 3, (E A
T A 8y 22 5 3 R I

25 LR BT X A DFIE A |, AR SCRE Tl s
T 8 R A7 28 6 O A b, R L2 22 114 22 S AL RRAIE
Wi B H#1:2019-02-19; &= H#:2019-11-15
EEWH: B M it 4 b 7 A B 8] AR 8 (5211DS160-
01V)

Project supported by the Science and Technology Project
of State Grid Zhejiang Electric Power Co.,Ltd.(5211DS160-
01V)

XHEFRERD: A

DOI:10.16081/j.epae.202001006

P& T — i A DR F I 5 AN T 3 Sk Y
W R R AEL 22 S R Il o d o PSCAD i L, X
AT A B SVEPEREREST T A IE

1 BIREE NSRS &S EE
FHIE

TEIEL 1 FT7R BIAT IR BC L I N, 2R MN T AT
DG, FFAFTE S ST o b 0 HL I B 4 R X )
HL s L RO A AN e B I 2R 0 S B T R A ]
M AT AL MN D B, 4R A A XA/
DXAMECRRIR , DG 55 AN AT 53 S A e AKX £ B MV
P00 P A 1 (L7 A ] Aol 52 0, DA T Sy i 1Y 3 oz
{14 P AL W {22 Bl PR P ) 91 B i

A P Q

S |~ —
M N
Ly, | | L
T Y i
AL @0 b

B ERRENTEE

Fig.1 Schematic diagram of active distribution network
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Fig.3 Equivalent circuit of Line MN under internal fault
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Table 1 Operation of amplitude differential criterion

under external upstream faults
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Table 2 Operation of amplitude differential criterion

under external downstream faults

DG /% /KA B/kA o L/ka sk b
H

0 1.333 1.333 0 1.160 x
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LRI A S R 1 AR —3, BT FIXAN T
Tl B, AN TE AN AT 43 52 L, e A28 1 i, ) 4 =X
(14) SR & 12N TGl shim 1, I R L, 55
W& A TRS . BUET, AR MN 0 () H I 3
ARG AL 2R DCIEA R ERAK,
32 RAEEGS

FELERE MN XN f, Ab (0 MV X PSS AT 3 52
L, SR N Z [a] 0 v ) 1 B e B B, 48X (14)
JIr7s G AR DX N SR 5 T B Sl 2 B
321 RARFHKEER TFogiEmHE

AT 4 32 L, 25 #(S,,=0.5,,,=3 MV-A) |
Wi48(S,, =3 MV-A.S,,=0)2Fh T.% K6, 1EIX N £,
Wb e M A T P R B W D ) 2 B MV TR A R TE
J¥ 53 18 0 R LA B 09 5K (14) 9 sl VR 7 50 4an 5% 3
FiR o

P 3 AT, A X PN 4 i 1 o A B s, 7 )
ROy 21 il e s Ok S R . TR S AR
DG 2 AL (BEEZE V) 1 B A B AR G e [R) 25 AL
DG (1) 5 B 5% 3 AF X 388508, PR T RE Y BRI 40 4k
MN & Sy My R S0 IR AIL ) A S B FRL R 1, /DN T
N CH DG $2 40 i 0 B FL I 1, S 0 s A EL 22T
AR DG PR %) J 6 H O TR R AR N T &R



80} L/ AR {7 G-

%4045

x3 RAAEXRBYETREZSHRPHIEBRL
Table 3 Operation of amplitude differential criterion

under various types of internal faults

e S/ B L,/ Ly/ o 1/ 1L/ ik

7 (MV-A)  ZEHEL kA kA kA kA fHN
0 A 2.000 2966 0966 0356 v
G A 1.655  3.748  2.093 0450
P 3 ME 1129 2.000 0871 0278
=k 1.667 3.837 2.170 0498
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e 5 M 0.886 0.134 0752 0.135 Y
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Table 4 Operation of amplitude differential criterion

under internal faults with various transition resistances
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DG VoA o kA kA kA kA M
0 2000 2966 0966 0356
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Fig.6 Transition resistance tolerance limitation of ampli-

tude differential criterion under various load conditions
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Novel current amplitude differential protection criterion for line with unmeasurable
branch in active distribution network

ZHANG Xuesong],MA Xiao?,ZHANG Leiqi',WANC Zixuan®, LIN Xiangningz,LI Zhengtian2
(1. Electric Power Research Institute of State Grid Zhejiang Electric Power Co.,Ltd.,Hangzhou 310014, China;

2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The operation performance of current amplitude differential protection is affected by the unmeasu-

rable branches and other practical engineering factors. For this reason, the characteristics of the amplitude

difference of the currents on both sides of the active distribution network with unmeasurable branches un-

der normal operation and different fault scenarios in and out of the area are analyzed. On this basis, a

new type of current amplitude differential protection criterion is proposed by using the amplitude difference

of the positive sequence component of the current on both sides of the protected line before and after the

fault to constitute the braking amount and action amount respectively. Simulative results show that the pro-

posed criterion can adapt to different unmeasurable branch access capacities.

Key words:active distribution network ; distributed power generation;weak synchronous system;current ampli-

tude differential protection;unmeasurable branch
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