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ABSTRACT: [Objective] To address the challenges of high electricity price volatility and forecasting difficulties caused by
the high penetration of wind power in the new power system, this paper proposes a dynamic bidding strategy suitable for wind
power producers. [Methods] The study first constructs a Market-Informer forecasting model that integrates multiple market
factors. By introducing key variables such as carbon prices, green electricity certificate prices, and coal prices, it achieves
day-ahead electricity price forecasting. Furthermore, the forecast information is embedded into a bidding decision framework
designed based on the multi-agent twin delayed deep deterministic policy gradient (MATD3) algorithm. This framework is
centrally trained in a market environment that includes hydropower, thermal power, and photovoltaic power producers, which
finally contributes to the generation of optimal bidding strategies for wind power producers. [Results] Using data from a
European electricity market in 2022 as a case study for bidding, the results show that the directional accuracy coefficient
(DAC) of forecasting can reach 94. 3% under a 10% error margin, representing an 18. 6 percentage-point improvement over
the traditional autoregressive integrated moving average (ARIMA) model. This strategy reduces the total system cost by

11.4%, increases the revenue of wind power producers by 9. 8%, raises the bid-winning rate by 18. 7%, and decreases
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revenue volatility by 22. 3%. [Conclusions] The case study verifies the effectiveness of the "forecasting-decision" dynamic

coupling mechanism in enhancing the bidding capacity of renewable energy and promoting low-carbon transition, providing an

intelligent decision-making paradigm for power markets with a high penetration of renewable energy.
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Table 1 Explanation for multiple market factors variables
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Table 2 Unit parameters

Rt | o EORH A R ijJ;EEZIK/
= HMW MW (MW/h)  (J5I8/AK)
1 KUH, 120 0 35
2 PN 105 65 30 1200
3 K H 90 55 40 1750
6 K 150 20 20
8 JeiR 120 0 22
=3 fAESH
Table 3 Load parameters
RSt = S TR MW AFE THUH H B/ MWh
5 320 1500 000
7 320 1500 000
9 320 1 500 000
12 320 1500 000
14 320 1 500 000
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Table 6 Settings of the comparison scenario
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Fig. 9 Comparison of price forecasts from
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Table 7 Comparison of evaluation metrics for price
forecasts from various models

LAY DAC/%  RMSE/(BXJC/MWh)  MAPE/%
ARIMA 74.7 10.12 9.8
Transformer-LSTM 86.1 8.74 7.5
Market-Informer 94.3 7.15 52
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Fig. 11 Comparison of actual electricity price and predicted electricity price
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Fig. 12 Feature importance of electricity price forcasting
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Table 9 Revenue and costs in different scenarios

o P Eﬂﬂﬁtifﬁ/ K EEH&I%S/ )XLEEH&i%E/ 7“64)‘(}{5@&/ J‘é&l&;ﬁé/ E'ﬁizzli/ {XLEE?EZ
JiBRTE JTERIT i WoT TR Ji BRI it BIR/%

1 340.25 166.32 10.25 85.40 602.22 483.21 13.5

2 308.71 227.46 14.72 78.15 629.04 439.29 18.2

3 343.52 270.39 18.63 92.80 725.34 413.31 11.2

http://www. cepc. com. cn



&4

SR, 55+ HE T Informer—MATD3 fY Xy 2 HU R BE G2 404 TN~ H BT 58 40 W o B ke AL 4 77

850
7501

650F Wi

AU IIRBEY e b e

550

450F . . . .
0 5000 10 000 15 000 20 000
EARIEL
(a) MATD3&:

900

800+

700F 0

600

500+

R S T RGOS

400

0 5000 10000 15000 20000
AR KA
(b) MADDPG .3

BE15  EMEiE R B B £k

Fig. 15 Curve of total revenue iteration times variation

MADDPG 5332 R 75 Wl it A 8 Re AR 1 42 Jm) SR W, 7
T AR b L BB A U5 R 9 L 0~5000 TR 3% AL
SR K+35%.

TESE SR8 Ve T, MATD3 B3 Al RE Fe B AR,
Je WL 25 bR vfE 22000 18. 7 JT RRIT , e KRS &
AR 0. 12/1000 UK, W K HL 55 RUHL 7 3 o 98 e Ak
S FEEAL R 25 U Bl R 45 I E 4. 8%, K HL FR AR
W35 PR B 2 T &5 343, 52 JTTRRJG . 1fif MADDPG 3%
) i ST 25 B 22 S 26. 3 T RROG , fi KSR T [
MR 0. 21/1000 YK, KA #5058l %35 7. 9%, K
B IS5 PR (X 308. 71 JTRKIG o

TET g 0 B, MATD3 Bk 3h T 326 & i1 &
TRTE 2500 YR AR S5 T8 BT 46 40 A X 5, Sl 25 04
ik 612. 54 7T {kIT , # MADDPG 1) 570. 89 J7 KT TF
T 7.3%, HI 45 38 R EM 0. 38 B 22 0. 22, /K3 T
BT EE /e . 28 L TR , MATD3 B ik e £ 4
Ak 2 R AT MADDPG 243k g PEBE
4.3 GRS
4.3.1  Informer #5580 U H A 152 25 bR v

FE L T S B A8 T 0 SR m b H A S Y o
PR X K HL R ) A R OR R e 20 2k HLA B R

S PEAR Informenr A5 51 00 H A1 152 22 X XU ) & FEL 7 9%
i SR P 52 W), A 5 T8 Ao S B AL R 7 A O 2
TN 5% 22 AR E 22, 23 A AN ) 35 22 2K P KU L R
A i 28 A AT 37 M f AR A DL

FF Informer A5 760 F50 (%) B A0 7 81) v 30 28 R A
[F) A Ve 22 114 v S0 Bl AL MR 7, DL T 45 2 1 28 A
Mg 7 A 4 22 T B R D Jh T 2R 2 AR ME 22 1Y 10%
20% 30% 1 40% , 73 5 % LA (e B e 4D DR 2E
Ko ARSI H f 1 2 BRI S B 5 2R UL 10,

F10 EEFNEMREGEESTER
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