Advances in Energy and Power Engineering .1 58EIRHERE, 2026, 14(2), 103-113 Hans X
Published Online April 2026 in Hans. https://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2026.142012

ETEUF INFRRRREHILIES

7k
b R E R SR DR R, b

Weks . 20264F2 9 FHEM: 20264F2H21H; KA H: 20264F428H

wm B

B B A G SRS T B AGREE M R M. KIRSER Gl EBE AN R AR, 8 H T —FhET
DQNEI S PIDE &4 FIsRNE, DIRFARGRIZHIEE . FEtldEd, RERGRSEFERMIE
Xt PIDFZ I 2840 AT AME . I BLETXTIRALSE ST TXHRSEXT Sl Srsfe DAL S 1, vt 2 4 2R ol ek 4
ARIEGE X . ZRR: Fricit MEfNEEBIRR. FITRTEL S8 M T APIDIES], A
BARRBRRSR SRR TH TR,

Xiid

HRARIEBE, B%¥>, DQNHEL, PIDIEH

Reheat Steam Temperature System
Optimization Control Based on
Reinforcement Learning

Ziyi Guo

School of Control and Computer Engineering, North China Electric Power University, Beijing

Received: February 9, 2026; accepted: February 21, 2026; published: April 28, 2026

Abstract

Aiming at the problem of insufficient control performance of traditional control strategies when
dealing with the large inertia and large delay system of reheated steam temperature, a strategy
based on DQN (Deep Q Network) feedforward and PID compound control is proposed to improve
the control accuracy of the system. During the control process, the optimal action is selected accord-
ing to the system state to compensate the output of the PID controller. Moreover, to address the
issue of difficulty in convergence during the training of reinforcement learning for delay objects, a
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multi-dimensional reward function and delay buffer are designed. The results show that the de-
signed control method outperforms traditional PID control in terms of overshoot, regulation time,
and robustness, providing a new solution for the efficient and stable control of reheated steam tem-
perature.
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Figure 1. Model structure diagram of the reheated steam temperature system
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Figure 2. Reheat steam temperature control system
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Figure 3. Composite control strategy
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Figure 4. Reinforcement learning principle
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Figure 5. Schematic diagram of DQN framework
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Figure 7. Anti-Interference test results
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Figure 8. Robustness test results
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Table 2. Robustness testing performance metrics
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