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Fig.1 Overall framework of fault recovery
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Substation-distribution network cooperative fault recovery method considering
quickly-detachable transformer
WANG Shungi',DING Tao',DING Yujie’, YANG Yueyang',ZHAO Huanbei’,ZHAO Dongning’
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;
2. State Grid Qinghai Electric Power Research Institute, Xining 810000, China)
Abstract: The substation fault will lead to the paralysis of distribution network within the supply area,re-
sulting in widespread power outage. Therefore, a substation-distribution network cooperative fault recovery
method considering quickly-detachable transformer is proposed. A fault recovery framework under the appli-
cation of quickly-detachable transformer is constructed,the recovery mechanism of transformer in the substa-
tion is elucidated. A “transport-repair” two-stage recovery strategy is proposed,which covers three types of
faults of quickly-detachable transformer faults,line faults, and small distribution transformer faults. Conside-
ring the network reconfiguration, an optimization model for substation-distribution network fault recovery is
established,and the generalized Benders decomposition algorithm is used for solution. The simulation is car-
ried out based on a modified 141-node distribution network example to validate the effectiveness of the
proposed method. The simulative results show that the proposed method can effectively shorten the fault
recovery time of substation-distribution network system,improve the load recovery rate,and has higher solving
efficiency.

Key words:distribution network ;fault recovery;quickly-detachable transformer;line repair;substation
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Resilience enhancement strategy of UIES under extreme cold weather considering

electric and thermal demand substitution
ZHU Zhaiqi',CAI Sheng',XIE Yunyun',WU Hao*,CHANG Kang’,YU Chen’
(1. School of Automation,Nanjing University of Science and Technology,Nanjing 210094, China;

2. State Key Laboratory of Intelligent Power Distribution Equipment and System,Tianjin University, Tianjin 300072, China;
3. NARI Group Corporation(State Grid Electric Power Research Institute),Nanjing 211106, China)
Abstract:To enhance the resilience of urban integrated energy system(UIES) by leveraging flexible resources
at load side under extreme cold weather, a resilience enhancement strategy of UIES considering electric
and thermal demand substitution is proposed. By considering the thermal inertia of buildings and the fuzzy
nature of users’ comfort,an electric-thermal coupled load demand model is constructed under extreme cold
weather. For scenarios in which the UIES loses the supply from main grid due to faults,a decision analyti-
cal model for islanded micro-energy grid topology is established based on virtual power flow. On this basis,
an optimization model for UIES resilience operation is formulated, aiming to maximize the multivariate load
recovery while maintaining user’s comfort,with the consideration of complementary and substitution relation-
ship between electric and thermal loads. The model is further linearized and transformed into a mixed integer
linear programming problem for efficient solution. The simulation analysis is conducted on a test system
consisting of the IEEE 33-node power distribution network and 43-node thermal network. The results demon-
strate that the proposed method can effectively utilize the demand substitution ability between electrical
and thermal loads to increase the load recovery by 18.07% in UIES, while maintaining indoor temperature

of buildings at a higher level.
Key words: extreme cold weather;urban integrated energy system;resilience enhancement;thermal inertia of

buildings;electric and thermal demand substitution



