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Low-carbon economic dispatch of multi-park integrated energy systems considering
augmented carbon emission flow of thermal storage

ZHANG Shu, JIANG Honghui, ZANG Tianlei, XIAO Xianyong
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: To address the inaccurate characterization of thermal storage carbon emission flow in integrated energy
systems (IES) and to enhance the flexibility of both supply and demand sides across multiple energy parks, this paper
proposes a low-carbon economic dispatch method for multi-park IES, which considers the augmented carbon emission
flow of thermal storage. First, based on the heat dissipation effect of thermal storage, an augmented carbon emission flow
of thermal storage is established. Second, on the supply side, the organic Rankine cycle (ORC) is used to achieve flexible
thermal and electrical output from combined heat and power (CHP) units, while on the demand side, the transferability
and substitutability of electricity, heat, and gas loads are considered, to construct a dual-response low-carbon model of
multi-park IES. Finally, a bi-level low-carbon economic dispatch strategy is formulated, aiming to minimize the
upper-level electricity-gas network scheduling cost and the lower-level energy hub cost, which includes energy
procurement, carbon trading, and demand-side response. Through scenario-based simulation analysis, the results
demonstrate that the low-carbon economic dispatch strategy reduces the total operational cost of the multi-park IES by
3.51% and carbon emissions by 8.72%.
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Fig. 1 Framework of multi-park integrated energy system
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Table B1 Parameter reference value
MW
23 F, 67 A A AT JAHL BIIN
FEAE(H 121.6 439.5 202.46 20 50
# B2 ZHHESH
Table B2 Parameters of each unit
A W Hh RERRA Z 5L W
WU B/ R/ al b/ .
o ot (kgMW)
MW MW (JEi/MW?) (E/MW)
Gl 500 50 0.012 160 55 800
G2 100 10 0.023 210 50 600
G3 80 20 0.068 200 60 400
# B3 BEEHESH
Table B3 Parameters of each gas well
- FER LB, FERTFIR, RS ThHETBOR I/
- MW MW (TE/MW) (kg/MW)
GW1 1200 1000 185 200
GW2 600 500 175 200
F BAEH & &EH
Table B4 EH equipment parameters
W A R oy ER/MW Dy T R/MW
P2G 0.6 60 12
HP 2.0 100 20
GB 0.8 80 40
GT e 02 #: 07 80 12
WHB 0.95 60 0
ORC 0.8 20 0
SE 3k
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