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Discussion on Construction of Smart
Thermal Power Plant

GUO Wei-min, SUN Chang-sheng, ZHANG Guang-tao

Electric Power Research Institute of State Grid Henan Electric Power Company

Abstract: In reviewing the development of smart power plant at home and abroad, the definition and

technical features of smartpower plant are given, including: observation and control, self-adaptionand self-

optimization, interaction and security. Secondly, the architecture of the smartpower plant is given, which

includes three systems: production and operation management system, technical support system and external

interface. Finally, the construction of smart power plants should be considered comprehensively in terms of

technology and effectiveness, resources and applications, with the goal of improving effectiveness, and the

selection of technology according to the practical situation. In short, it is available of the internal and external

conditions for developingsmartthermal power plants, which should improve the automation, digitization,

and informationzation level by making full use of the advanced information technology, communication

technology and control technology.

Key words: smartpower plant, intelligence, automation, digitalization, informatization
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Study on Smart Power Plant Framework

ZHANG Jin-bin',

ZHOU Si-wei’

1. China Power Engineering Consulting Group Co., Ltd,.

2. Southwest Electric Power Design Institute of CPECC

Abstract: The paper analyses the main differences and similarities between "smart" and "intelligent",

points out intellignet level, and defines the term of smart power plant. It gives reference architecture of smart

power plant after analyzing Industry 4.0 and Industrial Internet Architecture, and analyses features and aspects

of smart power plant. Key element and method for implentation of smart power plant are also introduced.

Key words: smart power plant; smart power plant system; reference architecture; function; key element
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Discussion on Smart Power Plants and Smart
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State Grid Zhejiang Electric Power Corporation Electric Power Research Institute

Abstract: The development of information and intelligent technology based on digitalization and

automation has created conditions for the construction of smart power plants. The paper introduces the

typical technical research direction of smart power plant, lists the typical applications of intelligent control

optimization, grid and power source coordination, flexible generation control, intelligent inspection, remote

diagnosis, and industrial information security.
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Performance Evaluation and State Diagnosis
Technology Based on Large Data Analysis

ZHANG Jin-bin', ZHOU Si-wei’

1. China Power Engineering Consulting Group Co., Ltd,.
2. Southwest Electric Power Design Institute of CPECC

Abstract: The development of big data analysis technology provides a new technical method for power
unit performance evaluation and equipment state diagnosis during the construction of smart power plant.
This paper discussed the current situation and problems of data analysis and application in power generation
industry, combining with the rapid development of machine learning algorithms in recent years, described the
big data analysis technology application in power unit performance evaluation and equipment state diagnosis
and fault prognosis, during the construction process of large data center of China Resources Power. This paper
also introduced the framework and functions of Centralized Supervision & Analysis Specialist System, and
the realization of big data technology in the demonstration of smart power plant.

Key words: Big data analysis, Performance evaluation, State diagnosis, Smart power plant, Big data center
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Research and Implementation of Some Key

Technologies for Intelligent Control of Supercritical/

Ultra-supercritical Thermal Power Units

ZHU Xiaoxing"’, XUN Xin"?, CHEN Houtao?, WANG Zhijie',
WANG Xihui', PENG Liang

1.State Grid Hunan Electric Power Corporation Research Institute

2. China Hunan Province Key Laboratory of High Efficiency & Clean Thermal Power Technology

Abstract: Supercritical/ultra-supercritical thermal power unit has high safety risk in the process of
start-up and shutdown, and low peaking capability. It is necessary to study the intelligent control technology
to improve the control effect. The difficult problems of intelligent control were analyzed, the deficiencies
on start-up path planning, start/stop control of pulverizing system and automatic turbine control(ATC) were
pointed out. Based on the constraints of equipment conditions before the start-up of unit, the intelligent
planning of unit start-up path was realized by mixed integer linear programming algorithm. With the
establishment of the expert knowledge based for start/stop control of pulverizing system, the problem of
intelligent selecting start/stop sequence and time of the pulverizing system was solved. Using the risk analysis
method based on fuzzy numbers' similarity, the risk was forecasted in the start-up process of steam turbine,
and further the star-up control method without thermal stress model was realized. This star-up control method
is applicable to all kinds of prevalent steam turbines. Application shows that, the control strategies of above
key technologies are well designed, improved the unit's adaptability to different start-up conditions and load
change capability, enhanced the intelligent control level of thermal power units.

Key words: thermal power unit; intelligent control; start-up path; pulverizing system; automatic turbine

control (ATC); expert system; risk analysis
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