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Hesitant Fuzzy MARCOS Decision for Evaluating the Acceptance
Potential of Renewable Energy in Distribution Networks

LI Guo, GENG Xiuli
(School of Management , University of Shanghai for Science and Technology , Shanghai 200093, China )

Abstract: With the growth of the installed capacity of renewable energy, the distribution network, as the carrier of renewable energy, is fac-
ing severe challenges. In order to solve the evaluation problem of renewable energy accommodation potential in distribution network , a hesitant
fuzzy multi-attribute decision—making method is proposed. Constructing the evaluation criteria system of renewable energy acceptance poten-
tial of distribution network, aiming at the uncertainty of the evaluation criteria evaluation, the hesitant fuzzy set is used to express the evalua-
tion information. The decision—making method of measurement of alternatives and ranking according to compromise solution (MARCOS) is ex-
tended to the hesitant fuzzy environment, and a multi-criteria decision—making method combining hesitant fuzzy set and Marcos is proposed.
Finally, taking Shanghai as a case, the renewable energy accommodation potential of distribution network in each district is analyzed. The re-
sults of comparative analysis and sensitivity analysis show that the proposed method is feasible, effective and stable.

Key Words: distribution network ; renewable energy; hesitant fuzzy sets; MARCOS

PR GE I B ) 2R G0 i) 23 FH P G BR V2R BRI R
Geig st S H A R BBk . AUl T AR R U
AN N 0= A S T Tl E 7 o] [ T 2 B O] e

0 35

[l

UTAF R, [ Al A R PR S B T e M ek i 2 i AL
4 [ 22 3 0 HE A S SRR PR I R I R AT AE RE TR
0 R 42 AHE S RE TR AS H ) e 2 A 0 3 ] 52 BB ik 1
A A F B SR TTIX A 32 B A L ) R GE B i

Y% HH8.2022-07-19

PO B4 T PR A R IR SR AN ) A T R i, i
SRR ST R AR A M R L 290, T TR
PN (L2 LSRR PF AR AR 5 Sk 5[] e 2 i A
% Rl R SR AW 7, ST T KR SR A RE ) BBl 2

HEWMB:BRAKXAFELAB (72271164) ; H FHRALALHFZH RN AL B (19YJA630021) ; & 5 F & L 545 5 R A

B AR B (20133120120002)

EEBNER(1997-), %, LiER I K FERFEMER LA, R T A ARERAL F ik ;K Fm(1984-), %, LigH T K F 5%
FRHR ML EFIF, RS @A E RIS LG JRSFF RS kA,



5% 7 W 2= R KT - 1A ) PG HL P90 T AR AR RGN T DI AL B AL BB MARCOS 3R -39 -

SRR PP A SR 5 3557 4 42 B8 XURE RO R A B AMREE
BT L AR N T KOG I I 1Y 22 44 e 1 PEAG
RERY Al AR BRI AL HE K L XU OGAR S i AR P T e
S5, SCHR [ 2-4 A5 1 1 KU RO AR H ACIE L 0 75 O 19 52
Wil , 3 A3 S AN AT o X TEC H IO T A RE RN T 7 1
VAR NLZE G 25 RN T T, B T3 AR S Z A A HIAR
AHELP G B A, 5 EA R R SR bR iR R = — DR
Z R PR R

Tic H, o0 AT P24 RE R He v 0 IPAl b, R ST A B A
BIATE IR, B R B EZDIORE B Z A BA
R 5 WSO AR AT BB SR A L, PETR R A n] LU
TAR B 2 1L AR IR VEN AR DI AR B0 L, AL
WP B RO 4R 5 5L T 2 UM i 19 7 22 184 5 HE)F (Hesitant
Fuzzy—Measurement of Alternatives and Ranking according to
Compromise Solution , HF-MARCOS) #1145 &, % i it % 7]
FEA: RE R A0V S EATIPAL o H Stevie 55 PR H A9 T
ZM 0 T 5 B 5 HEF (Measurement of Alternatives and
Ranking according to Compromise Solution, MARCOS) J5 %
W LRSS )% (B R 3) Z 16
MIOCER AR THR AR IE T RN X Ir R HF . 5
FE T AR ) 5 R 39 TOPSIS (Technique for Order Performance
by Similarity to Ideal Solution) 77 i AH Lt , MARCOS 7£ 113 J&
P RURE e R AR A A By p R e fE S A 3RS T
BAT B F 5 Bl MARCOS 57 A5 R4 45
£ 1 SCHR Rl /0 WL o ZE MARCOS g ] A ST 4 mT
F 1 DR A VB R AN AT SRR (T LB AT B
MARCOS J5 A U — A iz S vk ), R A 4 B 4 5
MARCOS F 255 T ZL i L RO (5 B B AL BR R Sy
1, AR S 3 IR TR AR 3R 5 B XA 15 R AT ImAY
H—AL AL 2], e T AL S 72 MARCOS H A A U —
AR]85 9K 3 3 A5 53 B BOM AU IR AR 5 5 3 7 A
WAL, D BRI A B i A 3 e L, ) B AR SCRE T AL R
BRI 22 Ja6 1 2R SR D7 v o TG F, 1) T 44 R IR 4 N /g )
FPVRAN , RIS 4 3Rk L R AN E 2, R H
B 22 R R THIRAS B PEALEE, SR FH LIRS MARCOS X3
X G HEATHEY , SR LA b1 4 XA T L I AT A B i
A VA I S8 SR BT 5T VR A AL

1 FERMEBAERIRZENE NI EERER

Pic FL 19 ) A R IR A T T PP R AR A, T8
FEBCHL I BER G Ak KUK S AN TR X R bR
(] AH B I AH LR R, G [l PR 1 IC L 1T A RE DR Y
HANIE SRR o AR SCHESCHRT9-16 T SR 157 T an
1 F7s BHR R R 28R B L& ST - O M [ 2l
HIK-(C,) o iz ARhR BB T L I Byl 0, Je ki A 3
PRSP TR TR v T L, O 8 42 1 9 D5 ) Tl P )

FEIZAT it it v T e e 40 ) P BB VRO 5 O H 1 8 A
(C,) o ZIBVER VA 22 TC HL 254 | 2 i 7 2R 38
F LR E LA TT LG I8 . — 5 KA L FR 19 265 45
o G B AR v A4 T XU B BE T, I 48 e - AR R TR Y I
W s BT FE A R S R AR OGHE (C) o AT DG
R/ E FRL 1) P ] A BRI 7 D, 14— 2 A T
AERE IR D A XERE s @B e ST (C) o BB
SO I P I ) 22 4am AT I Bl /0N 14 e A R T P A
AT KU , o T e 000 78 4305 A PT A RE R AR I PR
GREEZNE(C,) o AR T L e R B AT S R Y
APEEE , Db PT LA e 1 ) R A R R AC A I R
WA PE ) @ P X HL R I BER % (Cy) o AR
JE R DO TR PO R R R AR . P BRI,
P T L P8 XS P P S AN K T e i R R0 3 i e S
79 o Pt R T AV g A TC R O 4 T e 3 T T PR R R A
A s P s O SR B 9 P B2 B (C,) o A bR
B T P A4 W 4 v 2 5 15 R e AR . 2
PP 2 55 SR R At 34 T R 19 B SR 36 ) 97 £ 9 32, AT
B g b O T A R TR s @R i R SRR (Cp) o R
v ARG AL 5 R AN i IR 2 T P A R U BN
SE M L FE— S BRI 153 0 i H PO % R A R TR TS RN
O PR (Cy) o 2R 32 B S48 v g 2% w) %k m] P i
A M A 3 T ) DX, JHL DX ey G 2 52 i 38 i F
W FE A BE T o AR SORE 4 XU 2% 18 U IE H 0 T 24 g
IR ST o

|mmmmﬁ¢ﬁﬁﬁmmﬁwm|
I

SRR

[
|m%mmﬁ

I | I 1
vmigh | | susin | | aem | | e | R
i | |
A it e
SRl TR (n] a6 LR B |
AR IRE AR RN R
AN A MR |
il (&l |4l | 1B ] [E]]R] |®
K| | fi w| |w||®
F #H UF %
% x| |
N [ A I (O I I N O O (o S

Fig.1 Evaluation attribute system of renewable energy accommoda-
tion potential in distribution networks
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Table 1 Evaluation results of 10 alternatives represented by hesitant fuzzy sets
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Table 2 Extended hesitant fuzzy decision matrix
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Table 3 Alternatives utility degree and utility function ranking
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