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Real-time pricing mechanism for smart grid considering the
difference of muti-energy generation

ZHAO Xuegqi, GAO Yan
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The combined generation of renewable energy and traditional energy is the development trend
of the future power grid. The pricing mechanism for different types of energy generation is an important
issue in the research of smart grid. Considering multi-energy generation on supply side and power
storage devices for users, a real-time pricing mechanism based on the social welfare maximization
model was proposed, which took the interests of both supply and demand sides as well as carbon
emission reduction into account. Lagrange dual algorithm was adopted to solve this problem and two
global Lagrange multipliers were introduced as the corresponding shadow price, namely the optimal
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real-time electricity prices. Compared with fixed time-dependent pricing, the simulation results

demonstrate that the proposed real-time pricing mechanism has a good performance in cutting peak and

filling valley and improves social welfare, achieving good economic results.

Keywords: real-time pricing; renewable energy generation; social welfare maximization; dual

optimization method; carbon emission reduction
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Tab.1 Values of users’ preference in different time slots

i BE J& R IS R
10:00—14:00, 19:00—22:00( 1) [4.6] [7.9]
8:00—11:00, 15:00—19:00(3F-1% ) [2,5] [6,8]

23:00—7:00(fiL4+) [1,3] [4.5]

x2 BAFHIESH

Tab.2 Parameters of power storage facility

ZHL R E[Fr )l
WA 2R A CO /(KW -h) [0.5,1.5] [5,10]
IRRAFAEZE 1 C (kW h) 5 30
TR /KW 2 10
42 RS
125 T oA OO SRR T 45 i B I 5
BB, A 1% GE e U L f AT A B IR AN

2 R st e A T A LTS D LS 0, 2445 I B A
M ST B A B, SCE H A B SR A
w%%iﬁmﬁm%ﬁﬁﬁﬂkﬂTﬁ A7 (1)
o DRAIE T HL I RS 1
mﬁimmww%mmf B EBA,
FHH 2 1 e KA S A2 H, T LA e FH L it
Sl IE AT SEAE SE M LA A I I LS O . IR
BN, TR SN A RO R, B 3
S5 T SR AN TR R TR ) AR A R A B Y L
REMSHREXR, HIEHN 13229, %
JEH ) T i 1 A I I 1T [ R 1.298 0, 4] 4 B3
THITH RSB WA, TR
W, FEREASETBL, FCAS A A B R
FER ) TR B W AR R A B S I . X2
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Fig.1 Optimal real-time electricity prices
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