CARUE SN | m K B Ah Vol. 34 No. 6
2017412 A Modern Electric Power Dec. 2017
LEHE: 1007-2322(2017)06-0059-06 XEkkRER: A mESES. TM744

ZRESTHZEURENELXNZER RS

AEESE
B 7R

9
(1. bEsGERFRSTRR, B 2002405 2. RigSOREREAEARAE, L

E

ot 1 VA
ot !

200433)

The Research on Reliability and Economy Evaluation of Wind Power Collection System

for Offshore Wind Farms Considering Multiple Failures of the Electrical Components

LYU Xiaofan', DIAO Xiaowei’, WANG Jing?, JIANG Chuanwen'
(1. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Green Environmental Protection Energy CO. LTD, Shanghai 200433, China)

B E: BESLNBHRIEEEHREN, NBHES
REMINEMF A 08 EXBIH T EESZF LML
RER, ARARETHREHEBRG T FIEITAEER
S5&FMTE %, ZERTEBRFARBEITHNEZE
HEE, XRBDBMEE, ERTHNEBHEEBREAREHTH
NI RN, TESIFRERCHEBENAZENT
BERETEEEFRULANEHRIEN TR ETRERE
BRE, FITRARGIERUENELFUENTE, ZEEE—RK
BRAMAMEEN A, TEBITERINEBNEF
Mgt B EGIDEE, LA HRHELNNT EH
B, SEAINEHNETTERE. SUETREBRRSE
RINEMT RN S ZFENHRALL, AXEERT BT
BN ERE, B2 T ARRINEMN TR EMREE
A, THEREREE, REAT ZE X,

XERE: BLERBY, ERRE, ZERE, THRHEE,
TTEMTRE, ATl

Abstract: With the growing installed capacity of offshore
wind farm, the topology of wind power collection system for
wind farms will become the key factor that affects the relia-
bility and the economy of offshore wind farms, and the reli-
ability and economy evaluation method of the wind power
collection system for wind farms is proposed in this paper.
Considering multiple failures of the electrical components in
the wind power collection system, the reliability of different
topological structures of the system is compared by using the
block enumeration method, and such reliability indexes of
the system as insufficient expected energy and equivalent a-
vailability of the system and the operation capacity probabi-

listic model of wind farm under different topologies are cal-
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culated. Furthermore, considering the impact of system reli-
ability on economy, the once capitalized cost and failure op-
portunity cost are comprehensively analyzed, and economic
indexes of different topologies are calculated. It can be ana-
lyzed from case that the reliability of the unilateral ring to-
pology is the highest, and the topology of the radial topology
is the most economical. Compared with the previous studies
on the reliability and economy of topologies of wind power
collection systems, the multiple failures of electrical compo-
nents are considered in this paper, and the probability model
of wind operation capacity under different topological struc-
tures is obtained. The evaluation results are accurate and
reasonable, and the research has broader significance.

Keywords: offshore wind farm; wind power collection sys-
tem; multiple failures; block enumeration method; reliabili-

ty evaluation; economic evaluation
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