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Fig.1 Interconnection circuit of DFIG system
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Fig.2 Fault steady state parallel equivalent circuit of
DFIG under three-phase fault
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Fig.3 Fault steady state series equivalent circuit of
DFIG under three-phase fault

M &l 3 AT, R Gk AR R R DFIG BB e 75
LAY AT A5 (E R R 5 BT R B e e Sk
St HL AL A [F) 19 /2 DFIG 11 55 (8 L e TR R /0N 7 3 B
HIJA AN & A 278 54550 & LR TR B9 )2 |, DFIG 1)
FHEEEK/NS DFIG 14 5% B X % %5 1{E
A 11 A% Ak i A Ak | xE LUAVE R 18 8 LR IR 2 5 R 45
S PR TR
1.2 £FTLE DCEHSEHEESWN

SRR DG i R I B D R
5 30 A8 25 1 9 o SR s | I LI I 3 AR g — iR
E TR i O 2 e B AR I A 0 B A A R T 2R
Th o FEIE B AR H e 2 B AR 5 i TG ) S R Y
Pl W | R GE K A A B R A ST S 4
WS AL DG Y L



%18

S i AR TR ARSI DG BC R 0 A 7 1 R 58 9

IDC.fiq:min[KPi( UDC,f_ UDG,s ), —Im]

Inc g=max (P / Up s, \/m )
I i= (Ing ¢ 4cosb+1Ing s ,sind)+

9)

jUncs asind—Inc ,cos0)
HA Lo s adves o 73508 DG BB TE A BRI d g
B> 5 Upe o Joe, 27 B0 DG 2 AT 8 BCBE HL %
HCBR L U, M DG BEH R Py NS %A D)
R8N DG YR A Ky I 3P e R 5,
i3 (9) AT, A i A A DGR L AN SR
TR Ay, T H ) A X A e i R A, 4
AR R DG MR AR A S B R — AN ML R
fH2 DG IF M AL R R, B T o= h (Upey) o 1%
SEHBRES 2 AR DG AH B E R R
A e DRI H VR B R /NTE R e A R R A
A R A R A (AR T Y R VR 7R R TS &
FRAF T H ) A S o R e A S 4 3 AR R
G 52 1 AR 4% = AH - i 5 o1 O w2 (5 s OE E
HL L, 4 30 AR Y DG AXAE A IE 7 i B ) 4% R
J¥ 25 (H X 246 T i 140

2 BENTGEBREFTTRE

2.1 HBREBEENAEBRARPREE

B B 3R G0 AR R S, DR I AR G T T
PR 5 BT R IBACREY A AR B AR 2 s
1375 A R 26 A FE LT S sV i i B el =
LY /N W

Iy, = (KwKoE.)/(Z.+7,) (10)

Horp Ko AT EE R K R BB T 2 80 e e
AR B G5 R e KA AR R K =1,
e M AR R R BRI Ky =N/3 /25 E O R
S Z R NS (BT s 2, R 9 2
% B AT

DR 5 000 45 (8 B0 45 77 H s K v Jat W3 R ) o
B PO AR, ke R b by SR T 1 2 A SRR A {E S
R JE I B 2 2510 B Z, = AU/AT, F{E
E. .

E=U,+1I,7. (11)
Hdr p, L, 7 5 0 PR3 22 2 ab 0 I & F R R

L3

& 58 38 R 7 ) HL I PR B AR B 4 28 e ik 1)
HL R I R TR PR B 0 S A R I T
NG N T NN =y g S A R o
AN Z A7) AL S AL e, SR A% 48 H
T N ) EL G AR B 6 B B AR A 2R BE IE R I
AN [ g i 2 A8 R AN [R] 2R A DGR R R

4 MEANF R DG J5 & il B R 58

(S (E L B E R Z 4y 5 R & G e IR 4
(B H R AR (E BHL BT T R 29648 A DG S5 {H LI
U8 s Eppe F Zoe 53 528 DFIG 55 {8 HL R 145 {F B
Py S, AR E AR, 2, IR S, BRI E

Il"ll)(;@
E(~N) — —
Z ~

A S,
ZI)I*'I()

EDFIG @

B4 WBRERGSEBH

Fig.4 Equivalent circuit of simple distribution network
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Fig.5 Fault equivalent circuit of distribution network
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Fig.9 Action characteristic curve of adaptive current
Zone 1 in protection 2
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Zone 1 in protection 3
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Adaptive directional current protection scheme based on steady state component
in distribution network with DG

MA Jing,LIU Jing
(School of Electrical and Electronic Engineering,North China Electric Power University, Beijing 102206, China)

Abstract .

Aiming at the poor reliability problem of traditional protection in the distribution network with

DG (Distributed Generation ) ,an adaptive directional current protection scheme based on steady state com-

ponent is proposed. By analyzing the fault transient characteristics and fault equivalent methods of different

kinds of DG,components of short circuit current are calculated,and the relationship between three phase

components of the short circuit current are revealed. Based on this,the steady state component of system

is obtained according to the fault boundary conditions.

Then,combined with the measured voltage and

current at the relay installation point,the equivalent voltage and the equivalent impedance at backside of

relay protection are calculated,with which,an adaptive directional

current protection criterion under

different fault conditions is established. Simulative results show that immune to DG types,DG output and

system operating modes,the proposed scheme can effectively prevent the time relay failure caused by

voltage drop.
Key words:

distributed power generation;

steady state component; relay protection;

distribution network ;

adaptive directional current protection;

short circuit currents



