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Table 1 Field test results of laser de-icing
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Table 2 Characteristics of different types of lasers
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Fig.1 Transmittance of transparent plastic films
of different thickness to lasers
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Fig.2 Transmittance of 10 mm thick plastic
films of different colors to lasers
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different wavelengths in pure ice
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Table 3 The ice melting test results using
lasers of different wavelengths
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Review of distributed energy storage application mode and optimal configuration
YAN Qunmin', MU Jiahao', MA Yongxiang', WANG Yong®, SUN Yangyang’
(1. College of Electrical Engineering, Shaanxi University of Technology , Hanzhong 723001, China
2. Hanzhong Power Supply Branch of Shaanxi Local Power ( Group) Co.,Ltd.,Hanzhong 723001, China)

Abstract: The wide application of distributed energy storage has effectively solved many problems caused by large-scale
distributed generation (DG) access to the distribution network and the rapid increase of load on the planning and operation of
the power grid. Distributed energy storage has the characteristics of fast power throughput, high control accuracy, flexible
installation , and multi-subject benefits, which can effectively ensure the safety and stability of power supply in the distribution
network. The development status of distributed energy storage is sorted out. The advantages and disadvantages of distributed
energy storage application modes at home and abroad are analyzed in recent years according to its access location on the DG
side,the medium and low voltage distribution network side, the user and the microgrid side. Various mathematical models and
optimization algorithms for the optimal configuration of distributed energy storage are compared and analyzed in terms of its
location and capacity. Combined with the problems existing in the configuration process of distributed energy storage, the
development trend of distributed energy storage is prospected.

Keywords ; distributed generation (DG) ;distributed energy storage ;new energy ; application mode ; location and capacity selec-

tion ; optimal configuration
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The application status and development of laser barrier

removal technology in power grid

ZHANG Zhibo' , WANG Yibo®, ZHANG Zikui', WANG Huawei’, ZHANG Guixin', YOU Zhengjun®
(1. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. State Grid Huzhou Power Supply Company of Zhejiang Electric Power Co.,Ltd. ,Huzhou 313000, China;
3. Zhejiang Tailun Power Group Co.,Ltd.,Huzhou 313000, China)
Abstract ; Various barriers attached to the transmission line pose a huge threat to the safe and stable operation of the power grid.
Traditional barrier removal methods either have safety hazards or consume high energy,and most of them require power outage.
With the advantage of high energy and good collimation, laser can be used to shoot down foreign bodies or melt ice without
contact from a distance. Therefore,the application status and development of laser barrier removal technology in power grid are
sum up. Firstly,the principles of removing different types of barriers such as foreign bodies,ice and tree barriers using laser are
summarized. Secondly,the features of several lasers which are commonly used in barriers removal areas are compared. Finally,
the effect of some parameters such as laser wavelength, laser power and spot diameter on barrier removal efficiency are analyzed.
The safety threshold of power density and irradiation time when lasers irradiate transmission line and insulators are also studied.
Laser barrier removal technology is widely used to remove foreign bodies hanging on the lines,but removing ice , tree barriers or
other barriers are limited by the removing efficiency and cost. These are still need to be further developed. The related
researches and applications of this technology are reviewed in this paper,which can provide a reference for technical personnel
in the field of electrical engineering technology.

Keywords : laser; de-icing ; removal of foreign body ;laser barrier removal ;non-contact remove ; transmission lines
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