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Power Allocation Strategy for Large-Capacity Battery Energy Storage Power
Station Based on Multi-Agent Deep Reinforcement Learning
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Abstract: The decision variables for power allocation of large-capacity battery energy storage power station are numerous, and their
strategies need to consider multiple optimization objectives and the uncertainty of automatically adapting to the scenario. Therefore,
this paper proposes a power allocation decision-making method for battery energy storage power stations based on multi-agent deep
reinforcement learning(MADRL). Firstly, based on the structure and power allocation characteristics of large-capacity battery energy
storage power stations, a power allocation decision framework based on MADRL is constructed. Each energy storage unit is equipped
with a power allocation intelligent agent, and multiple agents form a cooperative relationship. Then, a multi-agent DRL model for
power allocation is designed, considering the optimization objectives of active power loss, state of charge (SOC) consistency, and
state of health loss of battery energy storage power stations. The deep deterministic policy gradient (DDPG) algorithm is used to
decentralize the training of network parameters for each agent. After the algorithm converges, the charging and discharging power
values of the energy storage subsystem are obtained. Finally, the effectiveness of the proposed method is verified by the example,
which can effectively improve the SOC balance of the energy storage subsystem while reducing active power loss, state of health loss,
and charging and discharging switching times.
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Fig. 1 Structure schematic diagram of the large-capacity
battery energy storage power station
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storage power stations based on MADRL
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Tab. 2 Power allocation results during scheduling period 9—12
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Tab. 3 Comparison of operating results of the energy storage
power station under different power allocation strategies

ik AIDIHERHFE  SOC fiﬂz‘rétizé‘ sog IOEER
ZHI/MW K2 Z 1%
s 1 3.716 48.075 1.31237
Mg 2 3.417 51.276 1.177 51
Hemg 3 3.182 62.307 1.093 28

S O
T T

W B B W N
=
T

il RE/ T RGEMISOCTE/ %

o
(=3
T

1216 20 24 28 32 36 40 44 48
VLI
(a) KME1 FHERET RGMSOCIHAE Tk

0 4 8

48 12 16 20 24 28 32 36 40 44 48
JEEE IR B
(b) FemE2 T EHE T REMSOCTHAE L

SUNOUNOWNO NO
T T T T =F 1

/T 258 1ISOCTE/%
NWWRARAPRAROUUAADN

W

12 16 20 24 28 32 36 40 44 48
B B
(c) RME3 FHERE T R4 HISOCIHAR L
B8 ARRMETiEREFRLASOCELTL

Fig. 8 SOC variation of energy storage subsystems under dif-

=
FNS
©

ferent strategies

551 48 A~ VR JEE 15 B 114 it i P 3l A 2 ) R 45U RE 22 A
Iy BIREAR T 14.370 %1 6. 877 % . fikfE T R G
SOC — Pk 4f K 22 43 J 3% Jn 1 29. 604 % Fil
21.513 %, fififie T Z 4819 SOH 5 2k 2 Fl 43 il ok 1>
T16.694 %H7.153 %; WAL, flfET RGN
P 0By B> T 44,352 %H19. 125 %, HE 8
ALEN, ARSCRBE T REF 5 58 SOC ¥ 3 R fie i
DR TRAGG RN . T Ok B AR 77 8 B K A
(DR RE MG, A SCHR WS R 1 MADRL J5 i 1 4%
AT vl B W S LNy S R (2 SE- I NIk R o )
FEAERE LA DI DI RIAE . AR T RSN SOC —5L
PEFERE T R G019 SOH i 2k fe /N H AR 22 iy, 1F
7 A8 A T R o B SR m A, SCBl K% i



59 4

IEME, GF: HET 2R REMIR LB AL T 1 A ek r T F 3 DR S R S 91

A RE FEL G B RE T R L 1 SOC ¥4, - [Rl B R AR
A YY) ZA0RE . SOH i 2 it BE + R 48 7Rl L 46k
L

2)XF L 8(a) 5K 8(c), ARSI T, MK
PHEE RO T KT R I RARE, AERE T RGN
SOC fE - FF AAE, X & [H 5 DRL fig A )i v 77 5K
AR 2 5 YR e E e oo Bk, A
Z: 53R 53 BL 0 i RE ST 1Y it RE T 22 48 SOC {E P FF
AR MG RN T, B B2 BT A i rE ot
Y5500, 686 T iy ffae T 548 SOC
(R
4.5 MIAHEEHRKRLER

BB A T PCS 480 oy Tl B ) a4 4
RN 0. 8, HAWSEOARAS 45 7 i 8 B
DT RNTRINFIES P, 1.5 MW, 7.8 MW,
8.2 MW, 6.3 MW, X L i B i Bt 49—52, Sk H
AR SRS 5 A5 55 M X PCS FE RS R AR A i IS AT
DA BOR SR, 5 2 X AN 5 P 04 A8 R 2K R )
A D YRAT LA 9 F 7 .

9T, 4 PCS I BURIEAR, L5k s
FENAERE A TT 2. 3 AR e AR AR A ) T R A7
FEREPR, ASCHRME N R ., O T PCSH
PROR R AL, (HRTTE LR RMERE R G
3 TC R W B K Bl e 0 SR s - A TIE TE . A
{6 75 224 592 P flL Tt i EEL 8 () PCS B 385 R B AT
LRSI, A R ARG D, e
T2 DRI By AR SO AR ) R
DDPG Hj 2% 43 it 55 5 1l HE S 75 450 1) P b i 76 P
SBERIAREEAZ H., B8 A 358 U A D) 25 53 T SR W 1Y)
PAEE, R AR R DR — R A HiE
1TIX, BSAE T DDPG 7EZR PR3 J5 0 7 I 6] L b i B
LI T ANB E T AT RO, AR SRS e F B
T Xef FEL b s i FL 3 18 A T AN A o P

5 #5iE

AR SR R R 75 S L b i B P 3 T 3R A L P RO
Tin% | HWHIEBZANMAER, HILRT6E A 3
N st AN E M, $E T —F3E T MADRL
FHL VMLt R FEL 3 I 38 o L DR SR T 1 . SR 25 SR B o
SR

1) 42 H T 3F MADRL () 2 3R 43 i gl 36 07 2%
AR E — RS B Rk, HE2AH

A}
=30 —re

49 50 52

51
PRI B
() ASSCHEME N E AR AT D D32 Ak

2 -
3.0 e
! I T -

iLj( R 50 51 52
® VI B
(b) FEGEHRME A A AR A Dz i
B9 RXMNAMBEMNTEFEENEHHETLITLE
Fig. 9 Comparison of active power changes on the transformer
low-voltage side in response to uncertainty
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