Vol. 37 No. 2
Jan. 25, 2013

¥31E H2H
2013 4F 1 H 25 H

Mo R & B 3

Automation of Electric Power Systems

DOI: 10. 7500/AEPS201208181

25 3\ R IR B B ) RO RS RE ML

X, KANKY, BEart, k&R, MO, RE
(1. BeviHE AR EHFFTGE, BePE A TEZLT 7100545 2. AL T R¥ AN SHEE TRER . BEFEA R0 710048;
3. BEEMAE . ILHAE AT 210003)

HE: AL, AR B REEMGKELLF M, H X BLROGUEEAFERES>H X B
B W e R BRI AT T AT IR TR IBERE B R B R AN, 345 X R
Be o W 3t AT R T AL T AT AT, LR — AR At 2w fe ol W B AR I 3 T b AT B 00 it
Ko g As SRk A N E AW 5 oA X R e Bed, k& oA X R R B W 3 2 45 /A,
MRERFZN ST THHRKXERBENFEGEN, TUAREXEELRAEE REFLOEETAZN
W) AT HIERAL; S TRB A X RBEANGER S T A 69 F T, b i LB b [ fo i b, 3B & 28
BHREREMN MMEXELRZERAERKE TN AR LA EASTHRER AL, M- T
HEBEBERERK BAHALNESHRXCRAESTH SR SEE W, F R ARIERRE S RAZ 86 R k3%

B 42 05,

K : iow M ; Bow B3ft; oA X e iR; % BR; KTl

0 3%

Bt B oh Ak S 4 i e P S PO I B
FISCELBC R W & A A P is T M E F B,
I 4 5% 5 o L H s b A DI e 2 —, K LU
K o [l N A2 2 B 8 B FL )5 s o7 [ AT R TR
ST B T2 R H D e A A U
P8 (DG) 43 42 A TC H, 9 B X6 2 H, 1 3 4k 2 45 ik s
SE A YRS

SCHRLS5-6 W5 T DG X e Hy, 90 G5t 2k 4k o, {5 37
Be & i m . SCRkC7-11]8F 98 7 A 48 & L, U
S O KL HL (SCIG) | X5 5 4 8% W & L AL
(DFIG) Hl F £z 55 8] £z #3458 i B30 48 25 28 DG #2
N TE HEL O e ) 6% P 9 43 A ) R

R R, B B DG B R A B R
S0 HEL P 2k H DR A L A A — E S, O H— sk
DG [ 8B o i R M 3 B 4% B 5 2 FAR R A 1)
SR L 3K BB 2% 45 T FEL IO g 5 Ak L A > — S TRV

ARICRTESHT DG XHEC L 31k & G0 s 2 1
(5 R ZR S DG L HL X 8 2 137 114 fiff R SR s

1 DG BJ# S B 1

DG 454 B B = (CHP) & AL | Sl R <48 AL
S d INRUK g e KT e E DGR R R BH AE K

MRS B M. 2012-08-215 #5= B #. 2012-11-06.
B % & W8 HAHTA

W AW R RE & L B A

B8 DG 5B s M ) 42 07 XOR TR DGRl 4y
RAR AR B PR A AL B, AT E R DG
() e R B LU L B DG 7E H AR IR T 2 1B LT 2
T3t 7 Jed 3% PR AL
1.1 HE#lZEDG

it [\ 25 & L e 2P R AL B B B
M DG J& TH L DG, % . CHP % L fl /N
7K I3 v AR ) 25 i HIL T 482 91 0 1 XU ) & H
— R SCIG 5% DFIG E M .

HR A SCHR [ 7-8 1, 76 1 W 5 & A= B ), W] 25 &
FL ML HE %) 4R B R R T SR B E BRI T S A
Ao AR B S B DG 2%k N T, e ) 4k
BELHT A AE AR 5 J 1k T i, S B e B L i 2/ — 2,

R SCHR L7, 9 1. 78 3F M A5 & 4B J i g, SCIG
PR AL ) S 4 B R R U B LR Y 5~7 %L LR
Ze3d 25 3~10 A Ja) B B R DR B &

R4 SCER L7, 10-11 ], 78 JF W 88 & A i 3 B
DFIG £ /=4 8 ~10 £ F 4 a2 H I 19 i 4 e i R
Ui SRSB4 7E R I ], DFIG 1 %% 13
RPEH B A 20, W DFIG 2 $2 4E 1F 22 19 Jd i
FL I o (H (B 2 PR i 72 W T R far AR . HA7 R R
J T, Crowbar HL B AR T 8 5% + S 21 J 42, W)
DFIG A9 %8 % B i AR 5 SCIG 25 0L, Fa 245 e % v 3t
BTE,



c EAR#R . X 5

o3 A 2 PR L R A B E Ao

1.2 TR[BE DG

TR JRORE LT AR L B OR SCRUT R
RUPR A LRIt 8 2B 15 4 R 2 3 o 78 Ui 4 O M Y
ARG DG 1) BR G 1 B A8 B4R 00 45 1 5 R
g

Fi B L o G2 AT A9 AR 7 2 PR AR TR
SAHE A A (VSO B ok A
DG 55 fiff BE %€ B B9 B3 . i VSC K LI i AR
55 Fe O EL R () A5 A9 5 T L L 0 0 3 5 PR L AR Y 2% b
FUE DY 5 2 ABCHL

VSC 7€ B Hz v U 455 il R0 () 2 v 3 42 46 2 Fh
FEA T o) SR ms , FL A B e I R I R OR ]

L 4 HL I A o O T DA S ) 52 A L I ) I
IHELT 120, I s A S I, DG T S % 5 BRIt
1) S0 65 FEL 9L G ¢ AT DA o AE 8 1) PR R R O
(— N 1. 2~1. 5 R R A E D Z N .

X ) f A T AR AR R A R A B
W 2 A e B R O A B — A AR, REASE
% LT /N AR AR 0 R S R — R
b A4 FE A L RS B AR B A AR A AR O
EAEVERE (— B 1. 2~1. 5 5B E BT 2N,

2 SDCEEMPEEBRRITE

5 DG THC HL P £ 6 3 R ORI SRR T I HL I 4
DG H A B, LUK T A TC IR A IR IT R S
BRI, R O 1 R B L G R B I ) — A B A
i B L ZEOR — A L BE 5 S b S % 4 FRL O 1 S Ak
T PR AR IR R DRI R I R — A B R Y
U 25 T IS L UL GRS i R B Pl ) T — A e /D RS
Tl B R R AE L IO TC HL B B0 A 2R G R E L 5
M 5 R ) T U A T RO

& DG TE AL 0 4 g ri O 35— SR LA T 22
BB SEH AL DG R SRR B R AL IR T 8] 4%
TP B2 AR 26 DG SR R0 A I PRI 25 B
f14 HR IR 3 TSR P L 42 L O 9 o) SR 194 A 9 A 26
DG RN IR ; Z J5 4% DG 1y 45 08 R e H 1)
# TTA LA S 2 G0 A% A5 FL R R TT AR 22 ) 4 R g 3
Fe G A% 1 F R O I JITE F ) ) L B A A R 5 AR
B P 2 2 G AR SR IR R DR AL A TE R R 1 R
S5 RGCHRL T BRI A 9 265 v g | ) LI PR O S BRIV R R
X L IS L IR P DT K 5 T A R TR A 1 R RO 2
BRIV Ay 2% G 1) 0 PO

R e g e O B L AR SR O 5 A O
TiC FL 246 i S e L RS N AR AR SR T AR TR I AR L
HY T A7 70 LA TR A R 22, LA KR A 300 20 4 52 )
HE LA 58 4= HERR L 75 i B L I (i I i >R O3 AR B
T ML &

3 DG Xt & %8 & & &€ i 7R B8 B0 52 W) % f R
FR

DG A BCH M 5, 23 B2 B A A9 0 5 F O
ASERTTm . T DG 28— g/ 4R I G
FL I U /0N L T L B P 2% A7 21O BRI XU 45
SRR SR, R 38 0 T 4k L AR 0 e A A R ME . (H
Wl T DG $E 4L % 5 6 f i /N X BCH A i &
G 109 50 B S AN, — AN 2 1 R R R ), ) X A e
KL SEA A N RER TR S A BT I Y 2 T R HL R Y
i 5 Wi I 5 o7 R D) e o AR i e o R B S R
i 2 A
3.1 DG #ENBIHEXRE

J T W DG X EC R, X DG A
— A LR BRI,

D) E % R 7l AR fE Q/GDW480—2010( 43 #ii
AL A B AR R E )R DG B R E N -
AN L b — 2 T A A X 7 g 1Y) 25 06

2 IEEE 2 # %) DG FH MR ifE Std 1547. 2 H1,
FESCT WIHE RBCCSR) A& . SR R A S 42
F(PCOF DG [ HCHL W 5 % A5 1 5 DG i i & &
Z W, IR EOR SR REEMR T 20, SR B T DG Xf
PCC &b % [ H 3 19 BT iR .

3.2 DGEANLFBEHIER

XF DG #A Bl WS E , Tt AR
£/ 1F SR W /2 Std 1547. 2 ARMEZ R G LT AR
P 0 I F O A B L R P R T I B L 9 ) A G B
N 0] O B 57 A B B S 0 e R A HL R, T R
B DG A I RA DG H 1 B B g b 1 B v 28 i
F14) Tl I P S A B, i R 1 R4 AR 0 S e R 1% B L O
0 A 3 A U T B A Y B R A R e i 1
BT b b L 3 15 B (HL i DG BT $2 L 19 5
FEL JE B AN o 2 (T AN B L A R

. xF &1 Frs g I . F 6 S1,S2,A,B,C,
D,E i B B 3 A5 5 09 3 39 (i 359 AR 4 = A U
() 48 B L IR I L DG 2 A IR S3 fT DG
K G ik b U AR S A0 H U B AR B = R U
1) S 6% FEL IR O

@ @ ]
S1 A B c
° ®
S2 D E

S3 G

B 1 DGEANBLZHERE
Fig. 1 Diagram of a DG connected to bus
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Fig.2 Diagram of a DG connected to feeder
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generations for short-circuit analysis
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Table 1 Ampacity and impedance parameters of several

typical conductors with different types and sections

. s s L TE T HL B/ E 7 HL it/

AR RREA (Q-km 1)
LGJ-150 445 0.221 0. 384
L.GJ-185 515 0. 181 0.378
LGJ-240 610 0.138 0. 369
YJV-150 420 0. 159 0.105
YJV-185 465 0.128 0.101
YJV-240 530 0.098 0.098
YJV-300 580 0.079 0. 095
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Table 2 Supply distance of different conductors to suffice
selective requirement of fault information report

- = L TR AL ES /km
C AFR/MVA #IHL DG G A 282K DG

500 3.7 19.3

LGJ-150 200 3.0 18.7
100 1.9 17.7

500 3.3 20.4

LGJ-185 200 2.6 19.7
100 1.4 18.6

500 2.8 21.7

LGJ-240 200 2.1 20.9
100 0.8 19.7

500 9.4 52.2

YJV-150 200 8.3 51.3
100 6.1 49.7

500 9.7 60. 9

YJV-185 200 8.4 59.7
100 5.6 57.7

500 9.8 71.3

YJV-240 200 8.0 69.7
100 4.5 67. 1

500 9.9 80. 1

YJV-300 200 7.7 78.2
100 3.7 75.0
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Table 3 DG connected proportion limit of two typical
conductors according to different supply distances

DG RVFHEA LG ER/ %

gjﬁkﬁj LGJ-240 F:£ YJV-240 Sk
S3 Sy Si S; Sz Si
5 15.1 13.4 11.2 44. 5 34. 1 24.0
6 12. 8 11. 6 10. 0 38.3 30. 5 22.3
7 11.1 10.1 8.8  33.6 27.5 20.7
8 9.8 9.0 8.0  30.0  25.0 19.3
9 8.7 8.1 7.3 27.0 23.0 18.1
10 7.9 7.4 6.7 24.5 21.2 17.1
15 5.3 5.1 4.8 16.9 15.3 13.1
20 4.0 3.9 3.7 12.9 12.0 10. 6
25 3.2 3.1 3.0 10. 4 9.8 8.9
30 2.7 2.6 2.6 8.8 8.3 7.7
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Fig.4 An example of “hand-in-hand” distribution
system with DGs connected into feeder
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Fault Location for Distribution Systems with Distributed Generations

LIU Jian', ZHANG Xiaoqing', TONG Xiangqian® , ZHANG Zhihua', DU Hongwei®, CHEN Yikai'
(1. Shaanxi Electric Power Research Institute, Xi’an 710054, China;
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3. NARI Group Corporation, Nanjing 210003, China)

Abstract: In order to solve the problem of fault location for distribution systems with distributed generation (DG), the fault

current behavior of various DGs and the short-circuit current of the distribution systems with DGs are analyzed. The feasibility

of the traditional fault location approach based on the information of overcurrent for distribution systems with DGs is

investigated. An improved fault location process is proposed for overhead line based feeders, in which the reclosing procedure

and the escape of DGs in case of fault situation are coordinated. Conclusions are drawn on DG connected to the bus and DG

connected to the feeders based on cables with an appropriate limit to the total capacity, the fault can be identified with the

traditional overcurrent based criteria. As for the case of DG connected to the overhead line based feeder of a rather long

distance, it is necessary to utilize the improved fault location process proposed.
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Fig. A1 Asingle-supply open-loop distribution network



