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Tab.1 Basic information of the major users

Hi fE BT FH W 2% H, N
e R AR BEH (I kWh) i B 15 L
A 4o 24 /Nt 4 43.8 &I :10:00—12:30
B s 24 /v A 5 42.67 18:00—22:00 H%.
Fit . 0.00—10:00 2:1:0.5
C o i 3 8.76 12:00—18:00 K%,
il 22.00—24.00 1.5:1:0.5
D fAE 0:00—8.00 1 8.49 2 Hf . 0.00—8 .00
K2 TARARTEEEFMERH
Tab.2 The characteristic function of the union
under the non AR constraint
P A& meEmE e FHAIE MR MEE mEERE R FHAIE
Tk B Ei=E 7 Ei=E 7 Ei=E 7 PRI %L 8 Ef=E 7N Ef=E N Ef=EIN PRIEL
(A} 0.422 3 0.1818 0.519 2 0.1818 {B 0.493 3 0.545 4 0.336 8 0.336 8
{ B} 0.411 4 0.090 9 0.276 2 0.090 9 {C 0.166 4 0.727 2 0.204 6 0.166 4
| C} 0.084 5 0.272 7 0.144 0 0.084 5 {A B CI 0.918 2 0.545 4 0.939 4 0.545 4
{D} 0.0819 0.454 5 0.060 6 0.060 6 {A,B,D} 0.9156 0.7272 0.856 0 0.7272
{A,B} 0.8337 0.2727 0.795 4 0.2727 {A,C,D} 0.588 7 0.909 0 0.723 8 0.588 7
{A,C} 0.506 8 0.454 5 0.663 2 0.454 5 {B,C,D} 0.577 8 0.818 1 0.480 8 0.480 8
{A,D} 0.504 2 0.636 3 0.579 8 0.5042 || {A,B,C,D} 1.000 0 1.000 0 1.000 0 1.000 0
{B,C} 0.4959 0.363 6 0.420 2 0.363 6
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Tab.3 The characteristic function of the union under the AR constraint
FH P R B %, (S) [0, (S) +2,(8) 172 [,(S) +2,(85) 172 [2,(8) +2,(S) +x,(S)1/3  KpfiE i 4L
(A} 0.422 3 0.302 1 0.470 8 0.374 4 0.302 1
{ B} 0.411 4 0.2512 0.343 8 0.259 5 0.2512
{C} 0.084 5 0.178 6 0.114 2 0.167 1 0.084 5
{D} 0.0819 0.268 2 0.0712 0.199 0 0.0712
{A,B} 0.833 7 0.5332 0.814 6 0.6339 0.5532
{A.C} 0.506 8 0.480 6 0.5850 0.5415 0.480 6
{A,D} 0.504 1 0.570 3 0.542 0 0.573 4 0.504 1
{B,C} 0.495 9 0.429 7 0.458 0 0.426 6 0.426 6
{B,D} 0.493 3 0.519 4 0.4150 0.458 5 0.4150
{C,D} 0.166 3 0.446 8 0.185 4 0.366 1 0.166 3
{A,B,C} 0.918 2 0.731 8 0.928 8 0.801 0 0.731 8
{A,B,D} 0.915 6 0.821 4 0.8858 0.8329 0.821 4
{A,C,D} 0.588 6 0.748 8 0.656 2 0.740 5 0.588 6
{B,C,D} 0.577 8 0.697 6 0.5292 0.6256 0.5292
{A,B,C,D| 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
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Tab.4 Nucleous solution of the cooperative game

WA MpA mPB o JmC D
AHERELHR 0.3640 0.2508 0.178 9 0.206 3
AL E 0.3942  0.3295  0.1318 0.144 5
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Fig.1 Comparison of three different methods

of user allocation

TER M T AR 29305, P O i 5E (9 T HL 4R BT
NIRRT = i I S R Y DN L
FH VR, H A3 e LE A9 LE SR T TR 295K DEA 5 A5 1
FERAT AR TS R A B ETh s i - C Rl D
Sy TR A 0N BT DA e A RS T B

DAL S5 18 o o ol FE E R, o )
IR FL B ST A g3 B R AR R K o Sl
2SR R R R A 0 I R A Y 0 A
AR LA 2 fros.

F 2l gk P R B H R R M)
P PR AU AT 2 T, 45 T T 0 4 ) 45 R AT 22 3R
R A W BE BT R A BRI, A FL B ) i

P BT, HT P CFn D o3 e L 2 4
KRB A KB A T (H
C 1 D X L BE T B TR AR &, B LATE L B JB kAL
FACKR G, W LGS 2 1 0] A B . )2
FP D TR A SR PR /DN, U X AL BE 5T
R EOR I A S Z, 05 D S 5970 $E L i B

i T A
A B C D

0.45
iva

0.4
0.35

FH it mfes W ua
2 =MARTERF MG

0.3
0.25
Fig.2 Comparison of the proportion of each user’s

0.2
0.15
0.1
0.05
0

I3 HELL )

contribution under the three constraints

TEA o AN AU R G , W 2 Rl & il
PR P P L A ORI 14 o i 4 SR AR AR EL P A
GORMLZT P A B2 L A B BT X
I R O G0 I e A 45 B A RE AR R e, T EL G A
HWARK. I B B2 e LU A BT R R X 2
TR B o F e A AN BT EL. T CORT D g3 i
SERARACA K X I T A, AR
JrC oy It LT FE AR A (EUR T O E R S5
It BEORAH X, B LA 2 53 e R



48 N K = %M (T %R 2017 4

MXTEegs vl LLFE B, 51 A 248 45 2k 3E 17 fits[ J]. Electrical power and energy systems ,2014
I 7 AR 3 HE S, o 5 2R T 2 SF- 5 B TG AR A (61):347 = 352.
DML TG 2 i 49 e 48 B 7 A AR e s AL, AL TR [3] KRISTIANSEN T. Comparison of transmission pricing
2y ok T A B (43 e 2 SR A T SR A 2y L R models [ J ]. International journal of electrical

power&energy systems, 2011, 33(4) . 947 - 953.

St I\ Fvs N ¢ S, g
RS 5 5 5 A i, G210 FL P S 9 B MO A, 52 (4] LIMA JW M, DE OLIVERIRA E J. The long — term

m P AR, T HRE S i g S 5 H R

impact of transmission pricing [ J]. IEEE transactions

e AP 22 5H 575, R 0E f 00 T B S 1 R O on power systems, 1998, 13(4) . 1514 - 1520.
4 Hig (S W3R, B 0l 9158 WA B 2 FE RO (D).

N R G 54,2008 (13) .48 - 51.
EH ST AR-DEA S 1E IR/ 5 2, i (6] W%k, Zrtd, B . 2 M3 oy 8T KAk o0 e

PR P AR i ] U, 30 3 R R A A A R AR LR T A (0] v o LT R 2 4, 2007, 27
425 FHP 2 P Lo ). 25 07 Tl A 0 I L e (10):120 - 124.

ﬁﬁﬁﬁi%g%E’\J?ﬁ%,%[ﬁ%ﬁﬁéﬁ,@ﬁ [7] CHARNES A,COOPER W W,RHODES E. Measuring
P2 LTI A T B AR IE X I B L o R R 46 A efficiency of decision making units[ J]. European jour-

nal of operational research, 1978(2) ;429 — 444.

T 2 16 WA 48 b5 Ay W 245 SR
RURIEAT 29 A0, BT i 3 BT 20 5 1Y 10 20 [8] COOK W D, KRESS M. Characterizing an equitable

SO AT ML R A B W], A T 54 07 S
HERM AT E T R, X AZET HE

allocation of shared costs: A DEA approach [ J]. Euro-

pean journal of operational research , 1999 (119) .

i HL AR T LA A 3 AR AR anfer B R £ 652 - 661.
IR 25 B4 52 W), g 57— A B 4 TR 58 3 R AR IR R (9] JEIBH, A3 HEAR , 25 B4R, 55, 25 B 43 s Ha A D H BB BT
A Rt — L T HERR P S22 I A A 09 25 A 4 B T ik
) [J]. A EH Pl T4, 2008,28(19) ; 125 - 130.
S% 3k [10] SURLE ,IF 0. DEA BEIS 55 C°R HOH—BOiR (0.4
(1] JRISHES, B4 SR T A 26 ol B 5 A A 40 3 o S (—)[J]. RE T RIS 552E,1989,9(1) .
BR A2 4 B W IR A BT % (). W R 58 - 69.
1k ,2013,37(23) .71 - 77. [11] KEN N. Egoist’s dilemma: a DEA game[J] . Ome-
(2] ROUSTAEI M, SHEIKH-EL-ESLAMI M K, SEIFI H. ga, 2006, 34(2): 135 - 148.

Transmission cost allocation based on the users’ bene-

AR-DEA and Cooperative Game Nucleolus Solutions for

Transmission Fixed Cost Allocation

WANG Jinfeng' , MENG Xufei', WANG Zheng’, YANG Lixi'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. State Grid Henan electric power com-

pany information and communication company, Zhengzhou, 450000, China)

Abstract: In view of the problem that the current transmission fixed cost allocation method could not ensure
the complete recovery of the cost and provide economic signals, a transmission fixed cost allocation method
based on AR-DEA and cooperative game was proposed. Firstly, the index system of cost allocation was con-
structed in consideration of power consumption, TOU power price, power quality and other factors. Then based
on the data envelopment analysis, a cooperative game model was establishedand the assurance region was in-
troduced to the weight constraint,so a transmission fixed cost allocation model considering multi index weight
constraints was obtained. Finally, A numerical example illustrated the feasibility of this method.

Key words: DEA; cooperative game; nucleolus solutions; transmission cost allocation on a fixed route



