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HVDC transmission line protection scheme based on discrete

Protection principle of flexible DC distribution line based on

clustering center distance measurement
DAI Zhihui,CHEN Siqi, LI Yiran,ZHANG Yihong,HE Jingyuan,YU Lirui

(Hebei Key Laboratory of Distributed Energy Storage and Microgrid,
North China Electric Power University , Baoding 071003, China)

Abstract: Aiming at the issues of poor selectivity of single-terminal protection, and poor speed and high
requirements for data synchronization of double-terminal protection in existing flexible DC distribution net-
work , the protection principle of flexible DC distribution line based on clustering center distance measure-
ment is proposed. The principle only uses single-side current as the characteristic quantity. Different types
of short circuit faults at different locations of the line are simulated, and combined with the actual faults,
the post-fault line currents are collected and processed to form historical data samples. The K-means clus-
tering algorithm is then used to find the best clustering centers under different types of faults, and fault
identification and pole selection are realized by comparing the distance between real-time data and each
clustering center. The proposed principle doesn’t need complex feature extraction and calculation process,
and the complex setting of conventional current protection can be avoided. Finally,the simulation is carried
out in PSCAD / EMTDC, and the results show that the proposed protection principle has good selectivity
and rapidity, and the ability to resist the transition resistance is improved compared with the conventional
current protection based on local information.

Key words: flexible DC distribution network ; clustering algorithms ; clustering center;relay protection; single-
terminal protection;fault identification
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Data-driven multi-output model for short circuit current calculation in
distribution network with IIDGs
YE Ruikai, WANG Huifang, ZHANG Sen,ZHANG Yixiang
(College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)

Abstract: A large number of IIDGs(Inverter Interfaced Distributed Generators) are connected to the distri-
bution network under the “dual-carbon” target,which leads to an increasingly serious contradiction between
the calculation speed and accuracy in short circuit current calculation of distribution network based on
mechanism modeling method. Data-driven modeling method has been proved to be able to solve the contra-
diction effectively. However,single-output model is difficult to meet the demand of multiple calculation output
in practical applications, which may cause a problem of model quantity. Aiming at the above problem, the
multi-output regression modeling and calculation method for short circuit current in distribution network is
proposed. The problem transformation method and algorithm adaptation method are analyzed and compared,
the MTRS(Multi-Target Regressor Stacking),RC(Regressor Chains) and other problem transformation methods
and multi-output neural network method are proposed,which are suitable for solving the short circuit current
calculation problem of distribution network with IIDGs. The pivotal issues such as input feature selection,
performance evaluation index, calculation process and optimization method of hyper parameters are analyzed.
The example shows that the multi-output modeling method can satisfy calculation speed and accuracy simul-
taneously, and the performance of multi-output model is better than that of single-output model, and the
problem of model quantity in single-output modeling method is avoided.

Key words:short circuit current calculation; multi-output regression;inverter interfaced distributed generator;
distribution network ; date-driven modeling
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Fig.A3 Comparison of multi-output models under high proportion of data losing



	202209016
	附录

