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Abstract: Facing the flexible and adjustable resources inside the intelligent distribution area of distribution network, a Stackelberg
game pricing strategy and electric vehicle ( EV) charging management strategy for distribution network operator based on scenario
generation method is proposed to guide the user-side flexible resources to realize efficient interaction with the distribution network
through market-oriented means. Firstly, based on conditional density networks (CDNs), Gibbs sampling method is used to predict EV
load, which takes into account the joint probability distribution of EV users’ charging characteristics, and EV aggregation model is
constructed to reduce the model dimension. The distribution locational marginal pricing (DLMP) based on the second-order conical
optimal power flow model of distribution network is obtained, and on this basis, the Stackelberg game pricing strategy and user-side
incentive mechanism of distribution network operator are constructed. The bi-level Stackelberg game model is transformed into a
mixed-integer linear programming problem using the Karush-Kuhn-Tucker (KKT) conditions and optimal duality theory for solution,
and finally the global optimal pricing strategy is obtained, and the power allocation module is used to realize the reasonable distribu-
tion of charging power for EV users. Simulation results based on improved IEEE 33-node power distribution system verify the ef-
fectiveness of the proposed strategy.
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Fig. C1 Normalized curves of loads and photovoltaic powers
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Tab. C1 Parameters of each intelligent distribution area

B w ;ﬁlé. £ 2&2@ a 2&3@ ) ;ﬁi‘a
A e fE /W 60 120 200 420
EV # 20 30 50 100
e AL 1 2 3 5
SR AT E MRS 0.2 0.19 0.17 0.16
R VIEY 1.2 1.4 1.3 1.4

A ) sk 71 i P 2R 1.3 1.5 1.4 1.5

Hirp o BV &R 1l 7 i vh 0 5 A2 15 22
TEEZERE 22, 25, 35, 37.8F148.3 kWh¥
TR ER T PRGERE A B A IR 25 oy
A E R 20 Fi15 KWho

£C2 HBKEV.fEEESE

Tab. C2 Parameters of individual EV and energy storage

JRETHR sel i CH)

INFREEIE SOCHH I FKR oou. oy o
HiAEV [0.20, 0.95] [0, 7] 0.93
iRy N [0.20, 0.90] [-10, 10] 0.93 0. 90

®C3 ARAMEASH

Tab. C3 Parameters of photovoltaic units

W 2 4 7 8 14 24
SfEDIFRAW 100 100 50 50 100 300
R 25 29 30 31 32 MR

FUETRAKW 250 100 200 150 50 1450

FC4 BHERFEEHRARRE

Tab. C4 Cost coefficients of distribution system equipments

TR LA R R A 2 B (OG- kW) 0.85

MBI 12 248 A 2 B (OG- kW) 0. 008
SRR I AL TC; R 8 0.5

AR IE e A AR (TT-kWh) 0.013




