539 B 3 W 45 21 Vol.39 No.3
2025 6 A Refrigeration and Air Conditioning Jun.2025.297~307

XERS: 1671-6612 (2025) 03-297-11

ETMsin3Z 5 1Y
ZREZMEMNNKBERXEZEEBEERZNK
ITEHE FMHHK OB E FHAT NFFT
(1. LAREH TAZEEARNSE Fd  250013;

2. LAEAKRF Fa 250101)

[ F1 HWEXGERERF KPS EATIR, B 7 —METHHRERZ S, I B &2 B
RIM RGRACKAL . DL AR G D BRHEEC B bR, R, 20 B RITE &0 B ik
A EHATRARECE . BTN BREREE LIS AT IR B A, DL A A i J S B B 58
Gy~ BERERAZ N B AR R EGEAT AL . SRS 5 T30, MR BEEE R 43 DL 5
SHUBURNE N I X 25 G BEVR R AU DL BRI R B s . 45 SRR, SRR R
B RRIRH, FHRMARRNBELTHZET, HEERER &g s am. g EX 4
ERE RGN ATRBISAT RIS %, R B (RUERREEE AN, $ema X 25 A R R 4t
ARG S5 7 T A TR AT A R

[%821) EXZGERRERS: SBORRIE: KET: BB Z0LH] 4k b

FESHEE TKOI+8  NEFER A

Optimization of Long-Term Park Regional Integrated
Energy Systems with Consideration of Multi-Stage Planning Based on the Ladder-Type Carbon
Wang Hongwei' Yin Linlin! Tang Liang' Li Kaiyue? Liu Jiying?
( 1.Shandong Electric Power Engineering Consulting Institute Corp, Jinan, 250013;
2.Shandong Jianzhu University, Jinan, 250101 )

[ Abstract ] This study investigates the long-term operational dynamics of integrated energy systems in industrial parks,
establishing a system scheduling model based on the ladder-type carbon trading mechanism that incorporates multi-stage
planning. The model aims to achieve optimal economic performance alongside minimal carbon emissions, utilizing a long-term,
multi-stage planning approach to optimally allocate the capacity of various equipment across stages. Additionally, we analyze
the operational principles of the ladder-type carbon trading mechanism and construct a model with the objective of minimizing
the total costs of the ladder-type carbon trading and investment over the entire lifecycle. Furthermore, we explore the impacts of
carbon trading forms, the number of planning stages, and the sensitivity of carbon trading parameters on the economic
performance of the integrated energy systems and carbon emission constraints. The results indicate that the proposed model
effectively reduces carbon emissions while achieving optimal economic operation of the system, alongside an increase in the

installed capacity of clean energy equipment. This research serves as a reference for promoting the economic and low-carbon

BEWH: EFEELPRITR (2024YFE0106800) ; IWARA SFAREFAUAA I EHRIIE (G&FE® (2021) 515)
fEZ RN E2FH (19772 , L, Wit, &P LN, E-mail: wanghongwei@sdepci.com

WWEE: XIEE (1983 , F, i+, #H¥E, E-mail: JXL83@sdjzu.edu.cn

Wk H . 2024-11-17



<298 « il ¥4

G| 2025 4F

operation of integrated energy systems in industrial parks, demonstrating significant optimization effects in reducing carbon

emissions, facilitating the absorption of new energy, and enhancing the overall economic efficiency of the systems.
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trading mechanism; Life cycle perspective
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Fig.10 Changes in carbon emissions and carbon trading costs under different benchmark price for case 4
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