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Bi-level economic dispatch strategy for electric vehicles connecting to virtual power
plant based on information gap decision theory and dynamic time-of-use price
GUO Jinrui"?,ZHANG Zhijun'?*,DOU Chunxia'

(1. Institute of Carbon Neutral Advanced Technology,Nanjing University of Posts and Telecommunications,

Nanjing 210023, China;2. College of Automation & Artificial Intelligence,

Nanjing University of Posts and Telecommunications,Nanjing 210023, China)
Abstract:In order to solve the power fluctuation problem of VPP(Virtual Power Plant) caused by the inter-
mittency of distributed generation output and the disordered charging behavior of large-scale EVs (Electric
Vehicles) , by combining the IGDT (Information Gap Decision Theory) with the DTOUP (Dynamic Time-Of-
Use Price) model, a bi-level economic dispatch strategy for EVs connecting to VPP is proposed, and the
flexibility of flexible load is taken into account to ensure that the VPP can operate economically and effec-
tively. In the upper level,IGDT is used to robustly model the intermittency of distributed generation output.
In order to flexibly guide EVA (Electric Vehicle Aggregator) in charging and discharging planning,the EV
charging model driven by “EV-road” information fusion is proposed,and the DTOUP model based on fuzzy
membership function and the overall optimal index are designed to improve the overall economic benefits
of EVA and VPP. In the lower level,combining DTOUP and “EV-road” information,the EVA optimal dis-
patch model is constructed with the goal of minimizing the interaction cost between EVA and VPP and
the EV range anxiety cost. Simulative results verify the effectiveness of the proposed strategy.
Key words: virtual power plant;electric vehicles;information gap decision theory;dynamic time-of-use price;

bi-level economic dispatch; “EV-road” information information fusion;flexibility
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Table D1 Calculation time

IEARIEL b 2 VR B I [ /s 2R B IR /s S TR)/s
1 12.38 16.78 29.16

2 12.50 16.65 29.15

3 12.40 16.87 29.27

4 12.49 17.17 29.66

5 12.59 16.74 29.33

6 12.56 17.36 29.92

7 12.50 16.64 29.14

8 12.54 17.41 29.95

9 12.52 16.85 29.37

10 12.48 17.29 29.77
BA AL 124.96 169.76 294.72




