W18 % 45 12 EHEMEAR Vol. 18, No. 12

2024 4 12 H SOUTHERN POWER SYSTEM TECHNOLOGY Dec. 2024
NEHRS:1674-0629(2024)12-0148-09 hE 4SS TM73;U491. 8 NHEARERG: A

DOI: 10. 13648/j. cnki. issn1674-0629. 2024. 12. 016

ETRERULFINENREFFREBANLTE

1 N 2 2 NN | N NZ 2 2 N 1 |
MmE ., WAES, 2, WA, HT, HAET, MEAT, MO E, BRT#
(1. B wMAZAREE, M 510663; 2. 3¢ & WA R AEN S & A 4355, 3T 550002)

WE: A XAERHAERFEANCR LA P A BT RAe s B G5 sh Bl SR, 32k TR FREZRLS
5] (deep reinforcement learning, DRL)#J & 314 £ A wAT AT . B, A DB R Gk sfm P A e ny
AAr, AL TUHAEAFABKRACEERERY, Lok, BEHAFEHABITAMNEASD RA Kk K42 (Markov deci-
sion process, MDP), AR4E B # #7 FRW 15 8 Fo o B & 2 50 o BE B AT 40 SR B3R 2, FARBR AR IR LA E L
W ATy, At Ak IR IR AR € M SR g4 (twin delayed deep deterministic policy gradient, TD3) 5k %t & 304 £ H 5 &
B R AT Pk AL, UG, B I IRE T ATy AR Y R P8 A T A e Bl W AY 5 ATk Sh o7 d A A AU,
XBIT: wHAE; RAEBRKFED; AFALL; RAYER

Deep Reinforcement Learning Based Optimization Method for Ordered
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Abstract: The large-scale disordered integration of electric vehicles (EVs) into power grid poses many problems, such as enlarged
power fluctuation for grid and increased charging cost for users. To solve these problems, this paper proposes an optimized EV charg-
ing method based on deep reinforcement learning (DRL). Firstly, an EV ordered charging scheduling model is established aiming at
minimizing the power fluctuation and user charging cost. Secondly, the EV charging behaviour is formulated as a Markov decision
process (MDP) which evaluates the priority for each charging period based on load prediction information and time-of-use electricity
tariff. The charging behaviour of EVs is controlled by the priority. The twin delayed deep deterministic policy gradient (TD3)
algorithm is adopted to solve the MDP problem, which quickly optimizes EV ordered charging strategy. Finally, the effectivenesses
of the proposed method in reducing charging cost and load fluctuation of distribution network are verified by case studies based on
numerical examples.
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Fig. 2 Time-of-use electricity tariff
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Tab. 2 Optimization results of EV charging
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Fig. 3 Comparison of load curves before and after charging
optimization
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Tab. 3 EVs scheduling considering user’s willingness
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Tab. 4 Comparison of ordered charging methods

etk Jrid: FoHL H /0T futar b 2
DRLAEREFH 18.75 1 194. 63
DRL A /5 7L HL 17.08 1147.62

— DRLAEREFEHY
90001 — DRLATJFFCHY

8500

8000
Z 7500
=
7000

6500

6000 1

55001 . . . .
0 6 12 18 24
i/
T DRLA ¥ FE LR FRASCIT R AL ) s
B4 RMEAE LG &XTLE

Fig. 4 Comparison of load curves with different optimization

algorithms
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