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Scheme evaluation for decoupling electromagnetic loop networks based on improved fuzzy AHP

HAN Zijiao', LI Zhengwen', ZHAO Peng', LI Guoging®, WANG Changjiang®
(1. Liaoning Electric Power Company Limited, Shenyang 110006, China; 2. School of Electrical
Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: Scheme evaluation for decoupling electromagnetic loop network can assist operating personnel in determining
the optimal decoupling scheme, and provide an important reference for the planning and construction of power grids. First,
the basic principles of fuzzy analytic hierarchy process (FAHP) are introduced, and then a new FAHP-based scheme
evaluation method is proposed for decoupling electromagnetic loop networks based on a set of indicators reflecting the
performance of the decoupling schemes. The proposed method improves the consistency of the fuzzy judgment matrix,
and combines the advantages of fuzzy comprehensive evaluation and analytic hierarchy process. On the one hand,
analytic hierarchy process effectively combines qualitative and quantitative analysis to ensure the rationality of the
evaluation model; on the other hand, the judgment matrix and qualitative indicators are expressed with trapezoidal fuzzy
numbers to make decision-makings more realistic. The effectiveness of the proposed method is validated by the
application results on the real power system of Anshan region.
This work is supported by Science and Technology Project of State Grid Corporation of China (No. 2014GW-05).
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Fig. 1 Flowchart of scheme evaluation
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Fig. 2 Hierarchical structure model of scheme evaluation

FEIATT SN 2 th 2 AP UE ) By Ase PR
M) By AT AN By 4. 522 PR 1245
FRoA N-1 23K C & P HEERE Gy BT
BHR G P AR AERE R C MR
ARSI LR Cs, Bt AN AE N 2 b
U (7 TP A I S Yrek e A R 5 (=7 AT ES N
W Con WA TFIERE G P = AR i
TE Cy SOV AR B Bl iR Cs MR R )

BRISIA] Co, 16 AN PR 2R A A RS PR AE ) T (1) 4
bR SNSRI A N G, R IR EAE N A
GEPEAEN R I EAR .

1) N-1 ZER3GH5 Cro Cr EFRANHZ N-1 241
SR 1 o AF S 0 AT N-1 AZ I oA FR 4 i
AR AREC— G IR,

2) Zepg VIR C,

XL

_ =l
C =
mL

(D)

A m WRGH B BIEN LB L

L2 L) 45 2 2 it 1) D 280
3) AR A TR BRSNS G
>

G = = ()
my

s my A RGP ARl P (A A8 A A
T; D e 12 PP 45 e 2 FR) B 2805
4) P = AN ORI R AR Cy

3)

e myy ARG = AN P U R L UE (I
BRI S4; AN BRI iR . iR E X
e (S LI HAUR - B0 LU0 LA o

5) P FAR R LR LR R SRR Cs

WK, NSRS 5 KR, BT R4
AR R

7) BHHERE Cro O SEFGHEA HUR O DR
TEW LR, RO BRI T, W5 4
A SRR, W77 24 kAT X AR
2.2.2 BRI T A W P e 500 el

YA LR 5H, WiRE 1, &
T A E R T 20, G0 A & s A TR T
WM BT R A b o R =), o
it =@, 00, d"y, ke (1,2, - ,L},LJEN;

Jy TR ST R I ﬁﬁ%Mﬁ’ﬁﬁ%
WORREC A, IR 2 (AR A BCh R
Eﬂ%ﬁ%%#ﬁﬁoﬁﬁ&ﬁﬂﬁﬁmﬁnﬁ
K(i") =
a®), Hgh = b = b = d0}
¢V 4 (dDY —(a®) = (B9 +dDe® — ghp
( s ) ( s )3(01(/1(() i;i(/_k) _(;i(/_k))_big_k;/) s — s j{ﬁﬁ

(5)

(k)'
= (’;] ) )nxn ’

Horpr, R XN AR RE Ay RY
i =K@
— BRSO B AR RN
Stepl: MAEA(5), HEZHFERY = ("),
Step2: %* i fC(6) THE RS [P — B PEFRE p:
P

G =2
n(n— 1)(” 2) T2 k= = 2

(6)
W p<e, MRS i & —2PE . BhiE 2| Step8;
K2, WEEESIF-—5. i, o Skl
G4, Imgmﬁoz
Step3: 157 R® MIRFAEAIFE R = (7).,

0 _ o0 0
r =a(w —w)+0.5 7)
o, Wi A HEF )
Wi‘)=1/n—1/na+2r;k)*/na (8)
k=1



_98 - CE R R R EEL

Hrh, ax(m-1)/2.

Step4: 15 R MW ZERFE D, D=(d,),,, =
Rwy_Rma'*ﬁﬂiJ:mwﬂ%+i<LLjemo
1 d, <0, WIBk¥ 2] Step6; #5d, >0,
W 2/ o B4 ) = — 0, IRAR R
m B4 =m0 . b, 0 iR
0<0<1,

Step6: ULI, d, <0, WEEMH8k 7, Bl 7y =

Fa 46, FIRAIRERN e B4R = -6,
Step7: H X Stepl £ Step6.

Step5:

Step8: HAELTIAL, R [ ELANAWT AR AL —
B EER

X R ] W7 R B AT — B AR B R St
WA 3 P

iy NSO R

Ll"')?i);;"ﬁliﬂ’li

AR
A

v SR bR o -
i 7 i FED

VESTRFAL A

B 00 )
3 —EMENtRTR AR

Fig. 3 Flowchart of consistency improvement
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Table 4 Evaluation results of other related schemes
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