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Fig.1 Bridge-arm voltage of MMC in steady state
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Fig.2 Equivalent circuit of bridge-arm before blocking
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Fig.3 Equivalent circuit of bridge-arm after blocking
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Fig.5 Equivalent test design circuit diagram

of bridge-arm valve section
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Fig.6 Schematic diagram of control and protection
system for bridge-arm valve section
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Fig.7 Output voltage of two valve sections and capacitor voltage
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Design and control of £+500kV flexible HVDC valve section equivalent test
LI Jianchun,HU Zhaoqing, YIN Guanxian,LU Yu,Ll Haiying
(Nanjing NR Electric Co.,Ltd.,Nanjing 211102, China)
Abstract ; The working principle of multilevel converter arm bridge in £500kV flexible HVDC is analyzed, and the
basic features of valve section steady-state operating conditions and the DC-side short circuit operating conditions are
summarized. Based on the above analysis and the equivalent working principle of voltage stress, current stress and
thermal stress of valve section in the steady-state and the short circuit operation conditions,a kind of equivalent test
device circuit of power module is designed , which satisfies the requirement of the test with at least one power module
of different power levels in steady-state and the short circuit operation conditions. In view of the equivalent test cir-
cuit, its control strategy is designed based on the analysis of model ,and the protection and control system of the valve
section based on a three-layer structure is designed. Two bridge arms composed of a five-module two-valve section
system are built,and relevant tests are carried out. The test results show that the proposed equivalent test circuit of
the power module test device and protection and control system of the valve section meet the test requirements, and
the control method of the multi-valve section system is effective.
Key words: flexible HVDC power transmission; valve section; equivalent test circuit; control strategy ; control and
protection ; modular multilevel converter
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Transient stability assessment of power system based on XGBoost algorithm
ZHANG Chenyu' ,WANG Huifang' , YE Xiaojun®
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. Huizhou Power Supply Company of Guangdong Power Grid Co.,Ltd. ,Huizhou 516003, China)
Abstract: The TSA ( Transient Stability Assessment) is carried out based on the improved XGBoost( eXtreme Gradi-
ent Boosting) algorithm according to the characteristics of TSA problem. The feature set that can reflect the stable
operation state of power system is defined based on the physical characteristics of power grid. The TSA process with
XGBoost is researched. Since the severities of two mistakes in TSA process are different,a logarithmic loss function
containing the attention coefficient is defined to reduce the mistaken prediction situations of the model to unstable
samples. The Logistic function is introduced to transform the model output into a probabilistic form,which is used to
measure the reliability of model output to prevent part of mistaken prediction. A method to generate sample sets for
any power system is given. The simulative results of IEEE 39-bus power system show that the accuracy of XGBoost is
higher than that of other commonly used machine learning methods , the misclassification probability of unstable sam-
ples is reduced by the loss function after optimization, which makes the recall rate of the proposed algorithm better
than other methods, and the probabilistic output format is helpful for evaluating the reliability of model output and re-
duces the probability of mistaken prediction.

Key words : transients ; stability ; XGBoost algorithm ;machine learning ; artificial intelligence ; Logistic function



