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Optimal real-time pricing for society welfare balance based on multi-layers model

LI Jiangbo, WANG Bo, GAO Yan, ZHANG Huizhen
(College of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In order to improve the balance of social welfare given by real-time pricing of smart grid, a modeling method
to pay more attention to balance of revenues is provided. According to present operating mechanism of electric system,
including power plant, grid company and customers, an optimal real-time pricing multi-layers model is founded to
improve the revenues of grid company. Moreover, comparative analysis is given between our model and social welfare
maximization model. The results of simulation show that the proposed model is better to balance the revenues among all
actors. The revenues of grid company are increased significantly and loads in every period are significantly decreased,
which shows the model is effective.

This work is supported by National Natural Science Foundation of China (No. 11171221 and No. 71401106) and

IBM Shared University Research (SUR).

Key words: smart grid; real-time pricing; revenues; balance; multi-layer model

0 3l

VEI WS IRAE IBM 22w FH A Ak A4 B A1 i
SIWTTETT ), R RE R M 2 AR I BE B BOT
SHREN TIRIGHT B . RN BEE R e B M R R e, S
I HLOY B2 O — B RO P T B, i)
7 SRR 72 (Y D05 75 SR (0 X0 17 LBl 2 v
TG AT Wy e A B RS 1 H (T

ANSCAT PRSI TE A A L X P ) dee S I F
Pl S FRA 2 B AN RN 22 L 8 v R Ay
PBEA R A AR, T AR L AN £
FH PR SR B3 TIC 2 AN IR IR B, AT SIS U LA

ELWH: BRAAFFLALNA (11171221, 71401106); £
[E IBM 238 3% X 5 531 B (SUR)

SHTHR R, AR, BREiZ
S A kK, TSI FAN O AR T,
A TSR A AT E 19 2 W] S R R ok, B
tospER KM, P Samad N YOS R i T
BB RS, 180 3 ) A 20 R A s s B H ofe
TR AT K AR, Tarasak P 7513k TAE 5L
filh EisHie T A e AN IS 0L, HET AN RISE
R A AN PR AR T B, FFalt—254)
B 7 SN LA ST S P H A R R R
He Xing %5 AU AR T SEm AT ) K i ,
R BB AT AR CHE 0T, I 328 VA P 28 Y 444 75
Aot 1) s fe 7

M EA TR DUR LA TR S 24t &
SRR s R, TIEARFE SR R A ]
HLI A R R P =8 0 Tk, X = IFER] 4



kS ARS8 i ) SN HLAN 22 2 L) R - 57 -

A, dhes BARA I BRI R RS = & A
ol ||l G U B = NP S A B R SR TSR SN L AN
A ERT SN BT AT 20 AT, LSRG S & 7 A
2 P17 - Meng Fanlin 55 Nz FI# R0 B g 2 5T

TSRS AN e U, IR T i E
BT I BT T SRR, S Maharjan [FI2ET

AL NI Z A P 2 MR, it
AR T LR I Ia] . P 1) £k F (R 2% 0 H
PRI = B R AR, da R R B R ik
177 St ARMVEA, o R e KAk T
ZEet iy, MWHZRR AR 2RI LI P sk
I E M M AT T AT
AR, TR A LI AT S 2 (PR KA N A
—ANFEAR, RSN A A RNk
P 2 AT %, DAk B4 R ) 55 75 =K 1
W AT AR SERR AT, 3 AN AR RIHEAH
BRI, R H R IR AR 2 H Y w1 ol E A
AR, T LR RE L RS BT A SR ) 2L
MEBG—NS5E, G0 3 A FAREEAT I
.
AIERMNX— AR K, 2R T LA H
VI, R e T e B A B S I EL Y
(A3 B S gade KAk, RIS & fe 2w A
EHPEYR R IR e kfk, 76 GH.Asadi %5 A\
SRR B, s st A I 2 R H R, I
SLBUR AR RVIES: RSN E T RICIR D& (I 3 =B DU (K=K )
UGG B0 UE A ST B Y v . AT PR
AL

1 EEEREMEDR

AREN R REB R GIFEALL R, B R HL
%%Emﬁ%Aﬂf@T“jﬁmF3A£%ﬁ&
2 AL BCHL AR R SRR,
(S LIRS 7 8/ ai /A b Bu i 7ot
K B 5Pk HLRE iﬁj%iUEﬁH/\ﬂE‘JEEITXJZL, 111y
WA AR I SEN & AR — @ R L RE, e
ﬁ%ﬁ%h%ﬁ%m%%% E AL 45 AT R 1
Py HAE I B i ELA s AN i) 520,
T R e P R RIS AN 2 R 19 2 W] 5 [ SR L
I, R 28 ) D 2 2 A R BB O e B A e 1 5 5K
flf AR, LEAILRE 22 4% L RE SN 21 78 UM EA T A6
724 S T SRl T A RER I R,
BT, HLR A R AUE AL SEO 45 TR R R
B AR AL RIS LR, BN RE A 1
PR

FELREAF A

=1 LM LB

p— \ﬁg\ Bee

ﬁ%%ﬁ \ mhER L
5 A il

1 BRERMARREN
Fig. 1 Structure of smart grid
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Fig. 2 Convergence of revenues for grid company
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Table 1 Distribution of electricity use in different periods
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Fig. 3 Real-time price under different schemes
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