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Fig.1 Schematic diagram of wind turbine unit shaft
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Fig.2 Principle diagram of rainflow

statistics method
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Fig.3 Calculation flowchart of degradation-torsional

vibration coupling model of wind turbine unit shafting
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Review and prospect of cyber-physical development of power system under
background of “Internet+” technology
WANG Dongfang',LIU Shuiyuan',ZHANG Yongjun®,SONG Xudong’, LIN Xiaoming’,CHEN Jiachao®
(1. Heyuan Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Heyuan 517000, China;
2. Research Center of Smart Energy Technology,School of Electric Power,
South China University of Technology, Guangzhou 510640, China;

3. Energy Technology Co.,Ltd.,Electric Power Research Institute of Guangdong Power Grid Co.,Ltd.,
Guangzhou 510080, China)

Abstract: The transformation of energy technology promotes the development of power system technologies,
and the innovative application of “Internet+” technology strengthens the connection between cyber system
and physical system of electric power system. On the basis of comparing the informatization construction
process of power system,the core characteristic of cyber-physical fusion is elaborated. Then, based on the
research category of CPS(Cyber-Physical System) ,the research progress of cyber-physical power system in
modeling analysis and interaction is summarized from two dimensions of numerical simulation and mechanism
analysis, and the research challenges of related technologies are proposed for cyber-physical power system
under the integration and innovation of “Internet+” technology. Finally,the development trend of key tech-
nologies of cyber-physical power system,such as primary-secondary integration, chip sensing, transparent net-
work , blockchain,and so on,is prospected under the situation of “Internet+” technology.

Key WOl‘dS:“Internet+";Cyber—physical system; electric power systems; primary-secondary integration ; transpa-

rent network
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Prognosis of remaining lifetime of wind turbine unit shafting
ZHAO Hongshan, LI Zili
(School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)

Abstract: As a key component of the transmission system,the accurate prognosis of shafting remaining life-
time of the wind turbine unit is beneficial to the optimization of maintenance plan and the reduction of
operating cost effectively. A degeneration-torsional vibration coupling model of wind turbine unit shafting is
proposed, which combines the slow degradation process and rapid rotation behavior, and the influence of
uncertain wind speed on unit shafting degradation is introduced. Using the fourth-order Runge-Kutta algo-
rithm and rainflow statistics method,the degradation curve is obtained by multiple Monte Carlo simulations,
and the expectation and variance of remaining lifetime are further obtained. The results show that the deg-
radation of the wind turbine unit shafting is exponential,and the expectation and variance of the remaining
lifetime are negatively exponential with the degradation.

Key words:wind turbines;unit shafting; degradation;remaining lifetime ; Monte Carlo simulation;rainflow statis-

tics method
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Table B1 Parameters of wind turbine unit shafting
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