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of single factor located in the lowest place of device 1
g %
BURARSE BIBNE B MEA% H2BNE Lo e
level 1 level 1 level 2 level 2
factor set weights factor set weights 2= ooz L BT (s
very poor poor qualified good  high quality
H T SR hRAE 0.6 0 0 0.197  0.324  0.479
electrical power 0.5 RERE 0.2 0 0 0.201 0.298 0.501
characteristics T/ BRI 0.2 0 0 0.121  0.206  0.673
RETRRL R 0.4 R 0.3 0 0.327 0.459 0.214 0
energy efficiency ’ RE B R 0.7 0.258 0.506 0.236 0 0
BT ] o1 TR TR ] 0.6 0 0.252  0.613  0.135 0
running time ) nJF R 0.4 0 0.264 0.544 0.192 0

5 R

H TR E T AR A L EOR WIS A, B A
AR BN BE 8 R BE A R BRI T
ASIEAIART . R LXK E T
SN ER AL MR B KU E R, #id 8
SEEARAE A R B A MR BRI AT , TERMI 455 VF
FIRRI LA |, 3R T P R R s 1645
PIHRAUE , JK 4 SR B IR 18 1 3 WLAN 2 X 37 g
ARSI AT I A BL I 7 1, PRAG 45 2R 0
REMMZE MR, B Tt B L I,
Ha 8 B a5 R AR L BLR
fET B IR

S E 3K

(1]  fetd, Edd, A0k, 5. FRENEEE T A RRIEIT LR A
RIEBEBIFLI]. WHEOR, 2009, 28(3) : 106 - 110.
XIONG Y, WANG H F, CUI L, et al. Development strategy
on development and utilization of marine renewable energy in
China[ J]. Ocean Technology, 2009,28(3) :106 —110.
Fokam. BRI S AR R BEARIM]. dba: JEmRK
AL, 2010.

ZHU Y Q. New energy and distributed generation

(2]

technologies| M]. Beijing: Peking University Press,2010.
WX, 246, XFBR, % WA ERN AR IR
Suigt[J]. wARG AL, 2010, 34(14) : 1 -12.
YOUY G, LIW, LIUW M, et al. Development status and

(3]

perspective of marine energy conversion systems [ J ].
Automation of Electric Power Systems, 2010, 34(14). 1 -

12
(4] HEZEGEEEAR. WA A RRIRE T &L RIR].
K, 2012.

National Marine Technology. Ocean renewable energy special
fund embodiments[ R]. Tianjin,2012.

(5] X, JEIUE, Mulg, & FET CLILMRLZRE T A

(6]

(7]

(8]

(9]

[10]

(11]

A E M E[T]. B EZ 2R, 2006, 16(1)
30 -33.

LIU J, ZHENG S Z, DENG Y F, et al. Weight
determination of indexes in evaluation of emergency response
ability based on G1 [ J]. China Safety Science Journal,
2006, 16(1) ; 30 -33.

RELANE, FE¥bib, EMERE, 5. LT U0k AHP MRS
IR RSP (J]. I RERP 5,
2009, 37(13) ; 47 -52.

XIONG Y W, CHENG H Z, WANG H Q, et al. Synthetic
evaluation of power quality based on improved AHP and
probability statistics [ J].
Control, 2009, 37(13) : 47 -52.

R, BRE, WFEIF, & AT AR i BRI AR
RBIZAIPMLT]. RIECR, 2005, 29(6) : 11 - 16.
ZHAO X, ZHAO C Y, JIA X F, et al. Fuzzy synthetic
evaluation of power quality based on changeable weight[J].
Power System Technology, 2005, 29(6) : 11 - 16.

JEAR, SRR, XIHE5T, 4. ISR P2 M4 BNl il
fEEE()]. BHERAR, 2007, 33(9) : 66 —69.

ZHOU L, LI Q H, LIU HY, et al. Evaluation of power
quality by fuzzy artificial neural network [ J]. High Voltage
Engineering, 2007, 33(9) : 66 —69.

WA, B, R, RGBT R IR 45 TPl o
REFALI]. W A hikBess, 2009, 29(11) : 62 -65.

LEI G, GU W, YUAN X D. Application of gray theory in
power quality comprehensive evaluation[ J]. Electric Power
Automation Equipment, 2009, 29(11) ; 62 -65.

i3, EROR, MBI, MR AE R U B IR ARCR
W3 7 s WF 9% 38 45 [ EB/OL]. hitp://wenku. baidu. com/
view/898671¢658f5161fb736666b. html, 2011 - 03 - 19/
2013 -09 -10.

ZHANG L, LI F L, SHENG Q H. Research report of ocean

Power System Protection and

tidal current energy generation device power and efficiency
test methods [ EB/OL ] http://wenku. baidu. com/view/
898671c658f5f61fb736666b. html, 2011 - 03 - 19/2013 -
09 -10.

EiE, £, 50, & WK REN I

http: //www. shhydxxb. com



320 B\ W ¥ K ¥ % #H 24 %

WargEl )], WrEEROR, 2013, 32(3) : 106 - 108. power generation system[ J]. Ocean Technology, 2009, 28
WANG X N, WANG J, LIX L, et al. Study on assessment (4):97 -100.
of performance of the tidal energy conversion systems[J]. [13] #pRE. KEXEHLALZ SRS RID]. dt
Ocean Technology, 2013, 32(3) : 106 —108. e AEdbE JRAE, 2010.

[12] FWglk, fBIA, 3, 2. WAL K B 2 50 5% W sl R, YANG T S. Research on comprehensive performance
FARPIE[T]. WA, 2009, 28(4) : 97 -100. evaluation system for large wind turbine [ D]. Beijing: North
WANG H F, XIONG Y, CUI L, et al. Study on testing China Electric Power University, 2010.

technology of conversion efficiency of marine current energy

The study of the integrated evaluation methods of tidal current energy
generating device

YE Qing', ZHU Yonggiang', LI Xuelin®, WANG Xin?, DUAN Chunming’

(1. Institute of Electric and Electronic Engineering, North China Electric Power University, Beijing 102206, China; 2.
National Marine Technology Center, Tianjin 300112, China; 3. Economic Research Institute, State Grid Jibei Electric Power
Company, Beijing 100045, China)

Abstract: Currently, no offshore test field has been built for experiment, test and evaluation of tidal current
energy generating device in China. The study of tidal current energy generation device performance integrated
assessment method is an important part of the theoretical study for construction of an offshore test field,
providing a reliable basis for improving the performance of tidal current energy generating device. On the basis
of fuzzy comprehensive evaluation model using gray relational theory revision subjective weights, after
analyzing performance indicators of tidal current energy generation device, the hierarchical model of device
integrated assessment was given. By standardizing the indicators raw data, index values were in the (0,1),
and the complexity of the calculations was reduced. Using the coefficient of variation and correlation corrected
initial weight, a comprehensive weight value and the final assessment results of tidal current energy devices
and more indicators were calculated. This method not only simplifies the process of standard AHP consistency
test, but also avoids excessive subjective assessment results, improving the fuzzy comprehensive evaluation of
credibility. The measured data of two units of tidal current energy generation devices were evaluated, and the
effectiveness of the assessment methods was verified.

Key words: tidal current energy generating device; Gl ; variation coefficient; grey relational analysis; fuzzy

comprehensive evaluation
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