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Table 3 Test results of protection algorithms
under different fault conditions
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Table 4 Test results of noise immunity
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Transient stability prevention-emergency coordinated control embedded

with assessment model of light gradient boosting machine

GAO Shuyu', LIU Youbo', LIU Tingjian', SHEN Li*, WEN Yiyu®, QIU Gao'

(1. College of Electrical Engineering,Sichuan University , Chengdu 610065, China

2. Southwest Branch of State Grid Corporation of China,Chengdu 610041, China)
Abstract: To bring the improvement of the transient stability of the power grid by the operation mode control and generator
tripping control into full play, a power system transient stability prevention-emergency coordinated control decision-making
method embedded in the light gradient boosting machine ( LightGBM) assessment model is proposed. In order to quickly
evaluate the degree of improvement of the system stability margin by the control measures, firstly, the hybrid control sample
generation method and the LightGBM algorithm is used to construct a assessment model of the prevention-emergency control on
the system stability margin. Considering that the unreasonable generator tripping and load shedding control may deteriorate the
system stability. The numerical sensitivity of the LightGBM surrogate model is used to identify effective control sites and reduce
the decision space. The LightGBM model is further embedded in the transient stability two-layer optimal control model, which
replaces the transient stability time-domain simulation, combines the improved non-dominated sorting genetic algorithm- [
(NSGA-1I') to realize the rapid solution of the coordinated control strategy. Through the IEEE 39-node test example, it is
verified that the proposed method can realize the coordination and cooperation between the preventive control before the
occurrence of faults and the emergency control after the occurrence of faults of different severity, improve the security and
stability of the power grid, reduce the cost of optimal dispatching.
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A protection scheme of multi-terminal hybrid DC line based on

measuring wave impedance phase characteristics
DAI Zhihui', QIU Hongyi' , WANG Xingguo®, GUO Yarong®, YANG Guofeng’
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;
2. China Electric Power Research Institute Co.,Ltd.,Beijing 100192, China;
3. State Grid Xinjiang Electric Power Co.,Litd. UHV Branch, Urumqi 830002, China)
Abstract: Line commutated converter-modular multi-level converter ( LCC-MMC ) parallel multi-terminal hybrid DC
transmission system combines the technical advantages of line commutated converter-high voltage direct current (LCC-HVDC)
and modular multi-level converter-HVDC ( MMC-HVDC). However, due to its inconsistent boundary characteristics, special
busbar structures ,and different control strategies for converter stations, the existing line protection schemes are difficult to apply
directly. Therefore, a protection scheme of multi-terminal hybrid DC line based on measuring wave impedance phase
characteristics is proposed. Firstly,the expressions of wave impedance measured at different fault locations are deduced ,and it is
found that in the high-frequency band,the phase of wave impedance measured at the measurement point is significantly different
under the condition of internal and external faults. And the phase characteristics have nothing to do with factors such as fault
distance,type and transition resistance. Then, the S-transform is used to extract the impedance phase information of the
measured wave, and combined with the high-low frequency energy ratio criterion of the traveling wave to realise the fault
identification. Finally,the simulation verification in PSCAD shows that the proposed protection can distinguish the faults of the
T-zone bus and the adjacent line end,and has a certain anti-transition resistance (500 ()) and noise immunity (20 dB) while
satisfying rapidity. The proposed peotection meets the main protection requirements of the multi-terminal hybrid DC system line.
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