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An Adaptive Protection Method for Distribution Network with Abnormal

Intelligent Terminals

HAN Xiao, LI Shujia®, WANG Gang, CHEN Nan
(School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Aiming at the problem of protection failure caused
by abnormal intelligent terminals in active distribution
network, an adaptive protection method for distribution
network with abnormal intelligent terminals is proposed. This
method judges the on-off of the switch and the running state of
each smart terminal unit ( STU) according to the measured
switching and current of each STU. An adaptive protection
scheme and criterion suitable for line and ring network cabinet
are designed. In the case of abnormal STU, the traditional
regional protection and adaptive protection are analyzed
respectively. The method proposed in this paper is verified by
PSCAD simulation software. The results show that the method
can effectively deal with the protection failure caused by STU
abnormality.
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network ; abnormal intelligent terminal ; adaptive protection
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Fig.1 10 kV distribution network structure diagram
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The intelligent distribution network uses a large
number of information, digital, intelligent and other
technologies to effectively improve the accuracy of
the sampling value and improve the transmission
quality of the communication system. However, in
the daily operation process, the abnormal operation
of terminal equipment and the wrong identification of
distribution network topology bring difficulties to the
protection and normal operation of power system.

In this paper, an adaptive protection method for
distribution network with abnormal intelligent terminal
is proposed. Firstly, the structural characteristics of
the active distribution network are briefly introduced.

topology
identification method considering the abnormality of

Secondly, a  distribution  network
intelligent terminal is proposed. This method uses the
switching quantity and current to judge the state of
each smart terminal unit (STU) and the connectivity
between each branch. The STU state and connectivity

judgment rules are shown in Fig.1.
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Fig.1 STU state and connectivity judgment rules

Aiming at the abnormal operation state of STU,
according to the principle of Kirchhoff’s Current Law
(KCL) and multi-terminal differential protection, a
new adaptive protection scheme is designed for
differential ~ protection and  bus

When the

operation state of each STU is normal, the local

longitudinal

differential ~ protection  respectively.

switch and the adjacent switch constitute the current
differential protection. When the opposite side STU
fault is detected, the protection range is expanded,
and the current differential protection is formed by
the adjacent switch of the local switch and the
opposite side switch.

Finally, using PSCAD simulation software, the
10 kV
established, as shown in Fig.2, and the open-loop

active  distribution network model s
operation mode is designed to verify the effectiveness
of the topology identification method. The scenario of
abnormal STU operation is designed, and the
effectiveness of the proposed adaptive protection
verified for differential

scheme s longitudinal

protection and bus differential protection respectively.
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Fig.2 10 kV active distribution network structure
diagram
The research shows that the proposed method is
more flexible than the traditional regional protection,
which can adapt to the complex and changeable
topology of the active distribution network, improve
the speed and reliability of the protection, and
provide better protection for the active distribution

network.
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