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Table 1 The result of scheduling and final payment under mechanism 1

i R 7] B RS
1|23 |4 ]5|6]|71]8]9 PMI PM2

El

B2 |V IV |V 1 1/3

E3

E4 VIiVvI|iVI|V 0.8 0.7

F5* Vv 0 0

i VIR BGRAF I, + R ZERLE I IR ) 58 U (1 70 L 7 2R
®2 W2 THEERSREXIANE

Table 2 The result of scheduling and final payment under mechanism 2

- i 1] B A AT NS
1|2 (34|56 |7]|81]09 PM1 PM2
El* |V |V 0 0
E2 %
E3
E4* VIiVvI|iVv ]|V 3.2 2.8
E5* vV 0 0
£3 HH3 THRERSRAZ
Table 3 The result of scheduling and final payment under mechanism 3
- ] B RS ATAS
1|23 |4|5]6|7]|8]09 PM1 PM2
El* |V |V 0 0
E2* VvV 1 1
E3
E4 VIiVvIiVI|V 0.8 0.6
ES

F4  HUHE L ALE 2 FHLE 3 T PM1 A0 PM2 EM MBI REZ FMISHIFE ST
Table 4 The comparison of the variance of final payment between the PM1 and PM2

pricing mechanism under mechanism 1,2 and 3

PM1 A A% PM2 RS A% D2 A% DI
#7522 D1 H7J7 2 D2 PR
ML 1 0.28 0.122 6 56.2%
Bk 2 3.4133 2.613 3 23.4%
B 3 0.28 0.253 3 9.54%
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Online scheduling-pricing based on average electricity price for electric vehi-
cle charging

ZHOU Jian', HUA Zhong-sheng', YIN Jian-wei’, WU Xiao-bo', LIN Xu-dong'
1. School of Management, Zhejiang University, Hangzhou 310058, China;
2. School of Computer Science and Technology, Zhejiang University, Hangzhou 310058, China

Abstract; The scheduling and pricing problem of one charging station serving several electric vehicles in one
area. Arrived electric vehicles (customers) are selected and scheduled to serve from high to low sequentially
based on 1) customers’ total bid price for charging; 2) customers’ unit bid price for charging; or 3) custom-
ers’ total value of the charged electricity before the current time point. Different from the existing pricing
mechanism based on the last unit electricity price, we propose the online pricing mechanism based on the av-
erage electricity price which does not rely on future electric vehicle’ s charging demand. We prove that the
proposed scheduling-pricingmechanism has the properties of individual rationality and incentive compatible.
Comparedwith the last unit electricity pricing mechanism, it is proved thatthe proposed scheduling-pricing
mechanism has the same expected customers’ payment but a smaller variance of customers’ payment under
scheduling mechanisms 1 and 2, and has a smaller expectation and variance of customers’ payment under
scheduling mechanism 3. Numerical examples illustrate the effect of the proposed scheduling-pricing mecha-
nism on reducing the uncertainty of customers’ final payment for charging.

Keywords: online charging schedule; pricing mechanism; individual rationality ; incentive compatible
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