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generation system
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generalized set pair analysis
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Fig. 4  Diagram of voltage output
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Table 2 Measured data of monitoring sites
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2934 XK FH

2
H

=3
=4

s 374

Ay,
e

w(4)=2(4)/(z(1)+2(2)+2z(3)+z(4)+z(5))

w(5)=2(5)/(z(1)+2(2)+2z(3)+z(4)+z(5))
BIFE1T ) 19 2 PPAL P8 br () T AR A ER 1] 5

W' =(0.1706,0.0991,0.0482,0.1000,0.5821) .

43 T NEXMNSWEETM

bR 25 TR R I — AL AL B, i BR AR 48 Ay B
Zliﬁ”?aﬁ RIPF- 5 7 % 45 5 0 185 T el )
T LR AL FAFEARIDE R BE A TR

DFEAS LHEFR kX TR R R AL
1 X, E[$), +0]
2(s,, — )

Sk T S

%y €[50 (28)

My =91 —
-1 %, €[=0,5,]

2VREAS L RAR b X 11 22 Bk 25 FE pR &K
-1 %y €[04, +0]
2(x, —s,,)

Sor ~ Suk

1-

% €155 0¢

Moy =11 Xy E[S 2081 (29)

- 2(sy, —x,)

S T S3

%y E[834555]
-1 Xy €[—%,55,]

SVREAS LFEAR b XF 11T SR A K 22 ) pRBK .
-1
2(xk1_32k)

l-—— «,€
St T S

%y €[5, +°]
€lsy.sul

E[53555]

Moy =11 (30)

Xy €

2(sy, =)

1l-— x,
S3 T Sy
-1 % €[—%,5,]
AVFEAS [ F8AR k XF VI LAY 2R pR %L .
-1
2(x, — 54,

1l-—— «x,€
S T Sz

SEE

Xy €[5, +9]

830824

(31)

X E[S 4083

el

Mgy =191 [
25y —x1) [s.,
[~

1-—=—= «x,¢€]s
Sar T Ssi

-1

S)YREA L 865 kX V S R o
-1

®,55]
.

Xy €[5, +9]
[

X, €

2w, =54
Sz =S4
1 %y, €[—%,5,]

Hrp 5,(i=0,1,2,3,4,5) FnT8Fr 1~5 M
B AL PR
BHEFE D A EEAR A (28)~20(32) Har 155

Msy =91 = %y €[84555] (32)

UL B R B R PE A R AR I AR (R, UM e 1
Kb S 491, A% A 28 0T 7 4 B IB 2 R AR 23531

w,==09 | p,=-08 , w,=-07 , wm,=-0.08 ,
e, =0.8 o ARHEI (6) AT W 5 1 AT IR R
M Gi=0.4581, [RIEEATAS, Wil i 2.3 4 A &5 PFAl 45

SN I ) SR R BEAE ) SCIR 3, W T AR X 4y
BriPAG 462, W3k 3,
R3 TTUERFDITEEHER

Table 3 Evaluation result of generalized set pair analysis

W GSPA ST 2 i e )%
. HWr

0 e IR
a1 nooomov v AR
I -090 -080 -070 -0.08 080 V 045
2 036 047 -076 -040 -060 I 077
3 074 029 052 -034 078 V 074
4 -105 -032 048 016 -038 I 074

R i I 2R 3 W D0 o] 5« Wl o5 1 3 Ak
T BE & PR 2% B R PR O ZE A T SR R O L
G Herp W 3 AbRY T CER R (R AR,
Ul BT A 1 3 A L, W A 3 Kb R R
BRI A5, 1 AT 5 W A5 2 RN 4 A RE A HL 3G
B R I ZR G VAR S o I R 2R
SRR WY 3%l R B O 2R I R R

A8 PR R A GBI, AR R G SR P 2 A 4
fittit o

5 4%

=H

Zliiﬁéj\ffﬁﬁﬁ?ﬁﬁﬁﬁﬁ%/ﬁ-?ﬂ}:ﬁ%I_Jig

SE P AT S I H BE TR S AR B A L, B4
T AL A3 i P R ) A5 T o 5 #TXT%XT&H‘)?
S TRAMETE BFEAN L, 52 1 3 T SCAE RS 3 B i
/friﬁ%k% B R R ZR B PR AR Y T SRR X 4y
ron & PR TY A B T SEXS 0 M B PR AL v, 2 Y
*iZIMLTI_J#ﬁ#'Jq&JJUHT,THaL A X DA
GHUF TR RE B (R, B2 v TG T A B BER
R O 7 22 e KA SR BUR PR AU, 255 % JE 4R
P B Je PR A A ] AR AR, 1 SR TR (ELA 19 1) 45
BB PERCE , SR 53z LA WY ok BAOR 4 b ml
ASAUHEL , U — A RS 15 B2 25 A P PAG BT A4 15 A
RO o), (PG A5 2R B H SRR . i i
UL B A FEL 2 i P R PR 255 PR B BB e T %

%



114 s

AR WU AR A R B R R R LR A PR ST

2935

VAU AT | I S TR B T
ZHOF BT T AR

(1]

(1]

[4]

(7]

[ £ 30k ]

ESIN - I G = 11 I N d (1 G G o 24
W LIRS B ()], i R 4l (AR BRI
2014, 42(1): 80—87.

Wu Feng, Ju Ping, Qin Chuan, et al. Progress and
prospect of research on offshore renewable energy
generation [J]. Journal of Hehai University (Natural
Sciences ), 2014, 42(1): 80—87.

Fraenkel Peter L. Tidal current energy technologies [J].
The International Journal of Avian Science, 2006, 148
(S1): 145—151.

Z L ¥ P, PR, TR S
KM FRG A 5] hEBLT R,
2014, 34(13): 2013—2021.

Qin Chuan, Ju Ping, Wen Danyin, et al. Hybrid
offshore wind, wave and tidal turbine energy conversion
interface  [J].
Proceedings of the CSEE, 2014, 34(13): 2013—2021.
Salman S, Gibb J, Macdonald I. Integration of tidal

system:  structure and electrical

power basedelectricalplantintoa grid[A]. 43"International
Universities Power Engineering Conference [C], Padova,
Italy, 2008, 1—4.

R, . SR T RO BIE 1Y B RE BT 255 AL
FEPRTIEL) ] MR, 2003, 27(2) - 85—88.

Tang Huizhi, Peng Jianchun. Research on synthetic and
quantificated appraisal index of power quality based on
fuzzy theory [J]. Power System Technology, 2003, 27
(2): 85—88.

RIS, RN, Jesri, A 4A RAUETE HLRE T
RO LR ST TR D). O R EE A Sk,
2007, 31(4): 56—60.

Li Lianjie, Yao Jiangang, Long Libo, et al. Application
of combination weighing method in fuzzy synthetic
evaluation of power quality [J]. Automation of Electric
Power Systems, 2007, 31(4): 56—60.

BB, BOE, BT, AF TR AUE A HLAE
B LR PP LT ], LR, 2005, 29(6): 11—
16.

Zhao Xia, Zhao Chengyong, Jia Xiufang, et al. Fuzzy

(8]

(9]

[10]

[10]

[11]

(11]

[12]

[13]

[13]

[14]

[14]

synthetic evaluation of power quality based on
changeable weight [J]. Power
2005, 29(6): 11—16.
FooOBR, BERRAE, R R RGERIEN ik S L H
REEE[M ] dbat: AR it 2008, 86—110.
ZEANG, TR AR T A A B R L RE T L 50T
fERERILT ). W RS A Bk, 2012, 36(1): 66—70.

Li Ruqi, Su Haoyi. A synthetic power quality evaluation

System Technology,

method based on extension cloud theory [J]. Automation
of Electric Power Systems, 2012, 36(1): 66—70.
L0, i, BROE-F, 45 B TRERG A i
AREHY L RE R A — AR S5 PPN [0 ). TR Rl
2003, 30(1): 66—70.

Jiang Hui, Peng Jianchun, Ou Yaping, et al. Power
quality unitary quantification and evaluation based on
probability and vector algebra [J]. Journal of Hunan
University, 2003, 30(1): 66—70.

sk, bk W, E fd, AR BEATK (R L AR L RE S
LA R )], R AR, 2009, 33(3)
33—38.

Zhang Man, Lin Tao, Cao Jian, et al. Application of
ideal
evaluation [J]. Power System Technology, 2009, 33
(3):33—38.

Yang Yidan. Evaluation of regional emergency material

interval method in power quality synthetic

support capability based on G1 method [ A ]. Proceedings
of IEEE 2010 International Conference on Management
Sciences and Emergency Management (cl, Beijing,
China, 2010, 410—413.

d BT, WIS T RA A 4R X AR R A K B 2
FPFH R R[] KA, 2009, 40(3): 257—
262.

MengXianmeng, Hu Heping. Application of set pair
analysis model based on entropy weight to
comprehensive evaluation of water quality[J]. Journal of
Hydraulic Engineering, 2009, 40(3): 257—262.
XA, DR, KRGS, 55 A T RO XS 73 #r ik
R RE B 2R A [T ). AR, 2012, 36(7)
81—85.

Liu Junhua, Luo Longfu, Zhang Zhiwen, et al.
Comprehensive evaluation of power quality based on
fuzzy set pair analysis[J]. Power System Technology,

2012, 36(7): 81—85.



2936 XK FH £ ¥ R 374

o>

STUDY ON OUTPUT CHARACTERISTIC OF TIDAL CURRENT
ENERGY GENERATION DEVICES

Ye Qing, Zhu Yongqiang, Wang Guanjie
(State Key Laboratory of Alternate Electrical Power Systemwith Renewable Energy Sources ,
North China Electric Power University , Beijing 102206, China)

Abstract: Taking tidal current energy as an example, output characteristic indexes of tidal current energy generation
devices were proposed, and normalized pretreatment was made based on qualified rate. According to generalized set pair
analysis, a comprehensive evaluation model of tidal current energy generation output was proposed, and improved
maximizing deviation method was used to determine weights of all indexes in this model. This method includes three
steps: first, entropy method is used to get the attribute weight of indexes. Then lagrangian function is used to solve the
variable weight of indexes. At last, normalization processing is used on variable weight of indexes to get weight vector of
the index in this comprehensive evaluation model. As a final note, this evaluation model is verified by an example.

Keywords: tidal current energy generation devices; generalized set pair analysis; entropy method; improved

maximizing deviation method



