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Table 1 DN planning results under different scenarios

et T E
WA /S WA /S WA /S

Sy 47

WA /8 BURA /8

1 4.2601x10° 1.178x10° 1.6355x10° 9.670x10* 5.9168x10°
2 4.2894x10° 1.143%x10° 1.6589x10° 7.560x10* 5.9870x10°
3 4.1886x10° 1.192x10° 1.5708%10° 1.717x10° 5.7069x10°
4 4.1587x10° 1.125%10° 1.5504x10° 1.730%x10° 5.6486%10°
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Table 2 ES Operation results under different scenarios

T BITAS /S RHEBURA /S RGWA /S BA /S
1 1.8848x10° 5.91x10* 7.1410%10°  1.2298x10°
2 1.9074x10° 0 5.5910x10°  1.2763x10°
3 1.4123%10° 4.84x10* 1.0146x10°  4.4610%10°
4 1.3775%10° 0 9.6630x10°  4.1120x10°
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Fig.3 Electric power exchange between DN and ES
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Low-carbon planning method for distribution system considering
multi-energy station sharing
Tian Hao,He Shuaijia,Liu Junyong, Liu Youbo
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract:To address both the heterogeneity of carbon emissions and the complexity of sharing among multi-
ple types of energy stations(ESs),a low-carbon planning method for distribution network (DN) is proposed,
which considers low-carbon sharing among high-carbon, zero-carbon and negative-carbon ESs. A sharing ope-
ration model for multi-type ESs is established based on carbon market policy, in which high-carbon ESs
share Chinese certified emission reduction revenues with zero-carbon ESs,and share equivalent carbon emis-
sion allowances with negative-carbon ESs. Considering the energy coupling relationship between ES and DN,
a low-carbon DN planning model supported by ES sharing is established. The model aims to maximize the
total system profit while comprehensively considering the DN costs for investment, operation and carbon
emission,and the synergistic operational benefits of ESs. To address the fact that the DN and ES belong to
different stakeholders, the analytical target cascading algorithm is employed to solve the proposed planning
model. Case studies based on a modified TEEE 33-node system verify that the proposed method can effec-
tively reduce DN investment costs and carbon emission level while enhancing the overall operational benefits
of multiple types of ESs.

Key words: distribution system;low-carbon planning;energy station;carbon trading; benefit sharing; analytical

target cascading algorithm
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Optimal scheduling of multi-energy complementary power generation system
integrating exergy efficiency and inertia compensationn
Liu Peijinl,.]iao Yuchan', Wei Pingz,Dang Jialul,Feng Hanyunl,Sun Yige1

(1. School of Mechanical and Electrical Engineering,Xi’an University of Architecture and Technology,

Xi’an 710055, China;2. Northwest Branch of State Grid Corporation of China,Xi’an 710048, China)
Abstract:To address the issues of “prioritizing energy quantity over energy quality” in multi-energy comple-
mentary power generation system and the insufficient grid inertia caused by the grid-connection of high pro-
portion of wind and solar power, a multi-objective optimization scheduling method integrating exergy effi-
ciency and inertia compensation is proposed. A multi-dimensional energy efficiency evaluation model based
on thermodynamic exergy is constructed to lay a foundation for the realization of quantity-quality coordinated
optimization. An equivalent inertia model containing concentrated solar power and advanced adiabatic com-
pressed air energy storage is established to quantify the inertia support capability. Furthermore,the frequency
inertia constraint and inertia compensation mechanism based on the system’s maximum rate of change of
frequency(RoCoF) and the frequency nadir are introduced. A multi-objective optimization model is construc-
ted to maximize exergy efficiency and minimize the comprehensive cost of carbon emissions and inertia com-
pensation, and an improved multi-objective sparrow search algorithm is adopted for solution. Case studies
and simulations are carried out based on the modified TEEE 39-bus system to validate the effectiveness of
the proposed method. The results show that compared with the traditional economic-oriented scheduling
methods, the proposed optimal scheduling method can increase the system exergy efficiency by 3.87 %
while reducing carbon emissions by 34.8 7%, and reduce the duration of insufficient inertia from 87.5% of
the whole day to 0. At the same time,it improves the utilization rate of renewable energy units with high
exergy efliciency and promotes the cascade utilization of energy.

Key words: multi-energy complementary power generation system; exergy efficiency; inertia compensation;

multi-objective optimal scheduling;carbon emissions;multi-objective sparrow search algorithm



