














LRWTIT  HAb R £ % 42, HAE DG B8 RAE 70 % I
WA AR LA VA 35 B Bt H A5 eR 505 2 1) fe K
fHh 91.53, Hoh e K kA8 J1 o 14.539 MW, HL &
ST E R 9,327 X104, W 4% 4 #E B Ol 5.455 X
10°%, ZEERIEE 2 2 4l AT EIE,

SrHTE 2 ZE 4 AT IR 458,

1) 7R 20 5 b B U0 B 15 3 T F A ) 8% 2%
5 DG 175 5 A8 X AR SCHT & 48 br A BT 5 i, B
KA R BE T 23 Bl 5 X 2% 45 A8 119 02 2% R 38 K A4
P TV L HL He A -1 R S I 24 5 RE ST R R

2) X F— 5 45 45 K4 1 B G ), B DG
5% R P A5 TS bR 23 % W B i KR, IS Bl
EBERNRES N SE —ERE TR, X
R THEMBERSZENE N AR KM
PR

5 it

AR SCHIF 5 AR L U TG P, 0 A3 R RE ) ST A L A5 3
LT FE458.

DR EET DG MR A A 545 R % il ke 7
% REAE T M & WL AL DG A B T A
DG He A 10 {3t L BE Ty 2 I S Al R IE

2) $2 VA B BC F It R RE T AT G AR AR 2
B 75 I8 T A L TR A 2 AR A TR I S T ) 4
L5 DG 5 Z A N L IR O L BC A M
AE 77 B A R K8 e % WL L v 1t e 3 A0 97 T P 1)
i fiE

30 2R TR I K A eR 808 — Ak, JFd i e
S VA o L T UL L A b X I R BE ) BEAT VA

A)TEFAG) B X 4 S R PRI | TR AR AR 45 4 R
B HL I 7E DG 238 R A 400 T B4R bR BEAT T 50
B JLEE R X L B R T S A 4L J2 DG & 8 R
xtF AL RE T A W WA IR THE N . i il R IR
B WA SCHIT 2 19 45 A5 L 07 3k BE 8 A RO & DG
4 L IAL TEC A R 1 R

A LRG58 2540 2 DG X B L R 5E
A RE ) 7R AT 5 BEAT A5 o M, D T R Tt H E
AL TAR SR BE T 25 4KAG . (HA SO I iy B8 T 7 Al
I R FE 00 5 e 2 BF P8 Bn 05 W) R SR i BT 5 ) ik
— R L TR IR PR R A A

Chttp://www. aeps-info.

com/aeps/ch/index.aspx) ,

2 % X B

[1] LIU T, L1 G, HAN B, et al. Research on the topology of DC

MRELAE o A YR Y UG A 0 Ak L R T T A

distribution network and the influence of distributed generations
access to the network[ C]// Proceedings of IEEE International
Conference on Electric Utility Deregulation and Restructuring
and Power Technologies, November 26-29, 2015, Changsha,
China:512-517.

[2] Jakout , 5 8, B, 45 25 T 2 AR B A9 0 80 T Al o0 fi I 42 o

Fk[J]. B &% A sh 1k, 2016, 40 (14) : 86-92. DOI: 10.7500/
AEPS20150817002.
XING Zhibin, WEI Gang, HE Jing, et al. Multi-agent
technology based voltage control method for DC distribution
network [ J ]. Automation of Electric Power Systems, 2016,
40(14): 86-92. DOI: 10.7500/AEPS20150817002.

[3] Thuil, L4 0, A My, 4. B U Fc H ) B & 00 1k 28 1 4 R 25 A

[J].# 71 &R % A #h4k,2013,37(24) :89-96.
MA Junchao, JIANG Quanyuan, YU Peng, et al. Survey on
energy optimized control technology in DC distribution network
[J]. Automation of Electric Power Systems, 2013, 37 (24):
89-96.

L4 #8000, X A &, 55 B S HL 19 2 3242 1] SR W 5 HL S O

FATFE 0], b [ AL TR 2412 2016, 36 (4) :919-926.
JIANG Zhihua, LIU Lianguang, LIU Zifa, et al. Research on
power flow control and the voltage fluctuation characteristics of
DC distribution networks based on different control strategies
[J]. Proceedings of the CSEE, 2016, 36(4): 919-926.

[5] STARKE M R, LI F, TOLBERT L M, et al. AC vs. DC
distribution: maximum transfer capability[ C]// Proceedings of
IEEE/PES Conversion and Delivery of Electrical Energy in the
21st Century, July 20-24, 2008, Pittsburgh, USA: 1-6.

[6] WANG F, PEI Y, BOROYEVICH D, et al. AC vs. DC
distribution for off-shore power delivery[ C]// Proceedings of
34th Annual Conference of the IEEE Industrial Electronic
(IECON), November 10-13, 2008, Florida, USA: 2113-2118.

[7] NILSSON D, SANNINO A. Efficiency analysis of low-and
medium-voltage DC distribution systems[ C]// Proceedings of
IEEE Power Engineering Society General Meeting, June 6-10,
2004, Denver, USA: 1-7.

(8] XU H &, =45 ke 5 ¥ 55 I T 199 4 % 3t vl i 1) 0 LU . A g
¥, 2014,35(7) : 80-85.

LIU Zifa, LI Weishu, WEI Tao, et al. Power supply capability
of line in DC distribution network [ J ]. Electric Power
Construction, 2014, 35(7) . 80-85.
(O] #2, LW, EEPHF T TSI REEM & KA R4S
B ME AT FE R PRl [0, i TR 24,2016, 31(10) : 193-206.
JIANG Cheng. WANG Shuo. WANG Baoging, et al.
Probabilistic reliability assessment of power system containing
wind power based on latin hypercube sampling[]]. Transactions
of China Electrotechnical Society, 2016, 31(10): 193-206.
[10] BUMR , Btid, B 1E, 55 5 T 3 & 70 B iy st 4% Bk AEme b
P A e g 1o L] H R . 2014,38(6) : 1639-1643.
YAN Xiangwu, DUAN Cong, LU Zheng, et al. Application of
dynamic topological analysis based genetic algorithm in
distribution network reconfiguration [ J ]. Power System
Technology, 2014, 38(6): 1639-1643.

(100 VB B i TC fiL 10 B 52 BAR S5 R B (D ] D R 48 H 3

http://www.aeps-info.com 63



2017, 41(9) Stk BIRTEAREE RS -

1£,2012,36(8) :98-104. AEPS20150615003.

JIANG Daozhuo, ZHENG Huan. Research status and [17] hFE3h, Z25ms, FIL . . 5 2 HR AR TR S 45 A T d
developing prospect of DC distribution network [ ] J. WA TR gk (I ] 1 24 A sh 4k, 2015, 39 (21): 59-65.
Automation of Electric Power Systems, 2012, 36(8): 98-104. DOI:10.7500/AEPS20141130007.

(127 ok S A I e 2 R AT A0 2R T 9 st DX DR 80408 3 17 B XU % SUN Chongbos LI Peng, WANG Chengshan, et al. A novel
T 0 A bR 45,2004, 24(4) . 12-14. power flow algorithm for active distribution system with
YAO Guoping, YU Yuefeng, WANG Zhizheng. Wind data multiple DC components [ J]. Automation of Electric Power
analysis and wind power generation calculation [ ]J]. Electric Systems, 2015, 39(21) . 59-65. DOI: 10.7500/
Power Automation Equipment, 2004, 24(4) . 12-14., AEPS20141130007.

[13] JEadfe, =i &8 1 RE R Cornish-Fisher 44 £ & ) (187 Mg, B et , (il 53, %5, S Bl de R AL i B 0 O B Al R i £k 5
WAL A B e84 . 2011,31(12) :68-71. TS EAR O[T ] ) RS A B4k, 2016, 40(19) : 53-58.
ZHOU Jianhua, YUAN Yue. Probabilistic load flow DOI1:10.7500/AEPS20150706007.
calculation based on Cornish-Fisher expansion for power XIAO Jun, HE Qibo, BAI Linquan, et al. Optimal capacity
system with wind farm [ J]. Electric Power Automation ratio between feeders and main transformers to implement total
Equipment, 2011, 31(12): 68-71. supply capability[J]. Automation of Electric Power Systems.,

[14] KARAKI S H, CHEDID R B, RAMADAN R. Probabilistic 2016, 40(19): 53-58. DOI: 10.7500/AEPS20150706007.
performance assessment of autonomous solar-wind energy [19] AGUSTONI A, BORIOLI E, BRENNA M, et al. LV DC
conversion systems[ ] ]. IEEE Trans on Energy Conversion, distribution network with distributed energy resources:
1999, 14(3): 766-772. Analysis of possible structures [ C]// Proceedings of IEEE

[15] 4505, 205, hE £ . 55 & BT TG A 190 1) 58 B O i 333 L) . International Conference and Exhibition on Electricity
o [ AL TR 2 4. 2016, 36(4) :911-918. Distribution, June 6-9, 2005, Turin, Italy: 1-5.

LEI Jingting, AN Ting, DU Zhengchun. et al. A unified AC/
DC power flow algorithm with DC distribution[]]. Proceedings sb o E(1991 ), B AL A, LEEHR S G b

of the CSEE, 2016, 36(4): 911-918.

[16] Bka%, FMd, A2 5 3 T H AU R Y & DG e i ) 3t L fig
FEAECI] M 1 B % A 84k, 2016, 40(8) : 64-70. DOI: 10,7500/
AEPS20150615003.

ZHANG Jiakun, WEI Gang, ZHU Lan, et al. Blind-number

M #X . E-mail: daybreakegale@163.com

F ARA958—) . F B HR . EEMAT S @8
hEG BTN EFAL . HREL LS 2HAXF,
E-mail: wg5815@sohu.com

LEMA989—) . F LA A, TRAAAT @
M o JE 4% 4], E-mail: maleipeng1990@126.com

model based power supply capability evaluation of distribution
networks with distributed generators [ J J. Automation of

Electric Power Systems, 2016, 40(8): 64-70. DOI; 10.7500/ (REE #HH)

Power Supply Capability Evaluation of DC Distribution Network with Distributed Generators

YE Shen, WEI Gang, MA Leipeng, ZHANG Yongchao
(School of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: An improved Monte Carlo sampling method called probability circle sampling based on the distributed generation
probability model is presented. The power supply capability indexes of DC power distribution network were constructed and the
multi objective function of the DC power supply capacity is proposed. The Delphi method and judgment matrix are used to
analyze the index qualitatively and quantitatively prior to finally optimizing the solution with an improved genetic algorithm. In
the calculation example, the DC distribution network of radial type, ring type and mesh type are calculated and compared at
different permeability rates of DG. The feasibility of the proposed method is verified and considered useful as a reference for
research on power supply capability of DC distribution network in the future.
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