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Fig.1 Typical simulation model of
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Fig.4 lllustration of capacity exchange between
fast and slow regulation sources
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Fig.5 Schematic block diagram of coordination

control strategy between fast and
slow regulation resources
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Table 1 Regulation data comparison
between four scenarios
s U AT RS/ (MW-h)  BRRINA/ MW
1 341 40.2 260.4
2 81 14.0 257.8
3 94 10.5 220.1
4 78 11.8 220.0
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Distributed fast breaker failure and dead zone protection system by string integrated
ZHU Xiaotong, DAI Guangwu, ZHAO Qingchun, LIU Kui, XU Xiaochun, XIE Hua
(NR Electire Co.,Ltd.,Nanjing 211102, China)

Abstract: When the AC system occurs breaker failure fault or dead zone fault in Ultra high voltage AC/DC hybrid system, the
fault will be isolated after a long time, it can lead to commutation failures and blocking in DC transmission systems. In order to
solve this problem, the fault isolating time components as well as the optimized links of breaker failure and dead zone protection
in AC system by 3/2 connection are analyzed, and optimization techniques of breaker failure and dead zone protection is
researched. It presents one kind of distributed fast failure and dead zone protection system by string integrated. By optimizing
the logic of circuit breaker failure and dead zone protection, simplifying the circuit, shortening the transmission time of remote
trip command and improving the logic of remote trip protection, reducing the redundant delay of multi-link, it can reduce the
breaker failure and dead zone fault isolating time to less than 200 ms. Results of simulation and prototype experiment verify the
effectiveness of the proposed theory and control strategy.

Keywords : commutation failure in DC transmission systems ;string integrated ; distributed ; fast breaker failure ; dead zone protec-

tion system
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Frequency regulation strategy for power grid incorporating large-scale energy storage
YU Changhai'*, WU Jiping'*, YANG Haijing’, LI Zhaohui’, TENG Xianliang'?, TU Mengfu'-*
(1. NARI Group Corporation( State Grid Electric Power Research Institute) , Nanjing 211106, China;
2. State Key Laboratory of Smart Grid Protection and Control,,Nanjing 211106, China;

3. State Grid Henan Electric Power Company Research Institute ,Zhengzhou 450052, China)
Abstract : Traditional thermal power plants and hydro-power plants are difficult to deal with the problem of frequency stability
caused by the rapid development of power system and the generation and parallelling in grid of renewable energy, while large-
scale energy storage is applying itself in frequency regulation in power system for its characteristics of swiftness and accuracy.
Energy storage system ( ESS) has advantages of fast response speed, high following precision and easy-changing adjust
direction, which has disadvantage of limit capacity, either. Considering the characteristics of ESS, control strategy of ESS
participating in AGC is studied. Firstly, power grid AGC system model and ESS model including state-of-charging (SOC) is
established. Then, with comprehensively considering the characteristics of ESS and conventional power resources, a coordinati-
on strategy between fast and slow regulation sources is proposed. Finally, three different scenarios is designed, and the
efficiency of the proposed strategy is demonstrated through the sets of simulation tests.

Keywords ; energy storage system;coordination control ; automatic generation control( AGC) ;frequency regulation
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