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teristics of combustion data under the conditions of wide-range fluctuations in boiler fuel heating value, the authors have
presented a hybrid model composed of a corelation information algorithm and a non-linear mapping network. By making
use of the above model, a calculation and analysis has been conducted of the on-site combustion data of a 300 MW utility
boiler in China. As a result, obtained was certain diagnostic knowledge governing the change in fuel heating values,
which can lead to a better prediction of the change in fuel heating values and an optimized operation by operating person-
nel. The method can be used conveniently with a low input of outlays. Moreover, it lends itself to be seamlessly integrat-
ed into an existing SIS platform to impwve the real-time pefomance diagnostic module of a boiler system and expand the
space for the secondary development of a SIS system. Key wrods: utility boiler, data mining, combustion optimization,
intelligent diagnosis, neutral network, low heating value

= Real-time Target Operating-condition Model for Boiler
Operation Based on Instance-and-case Reasoning Techniquesy] , |/ HONG Jun, SI Feng-qi, BI Xiao-long, et al
(College of Energy Sources and Environment under the Southeast University, Nanjing, China, Post Code: 210096)//
Journal of Engireering for Thermal Energy &Power. — 2007, 22(1). —29~32

To enhance the operational cost-effectiveness of a power plant, the authors have proposed to adopt a plant synthetic cost-
based coal consumption to serve as a comprehensive evaluation criterion for boiler operation. Mearwhile, a definition was
given for the target operating-condition of a boiler. By making a steady-state judgement of the original operating condition
database of a boiler non-steady-state operating conditions have been filtered out. On this basis through a similitude calcu-
lation, the steady-state operating conditions of the boiler can be classified into different groups of operating conditions to
obtain the optimal ones in various operating condition groups by assuming the synthetic cost-based coal consumption of the
boiler unit as a judgement criterion. With the establishment of a boiler-operation target operating condition database
which sewes as a case-and-instance database, rwtrieved was the target operating condition rresponding to the current
practical one by using the instance and case-based reasoning techniques. Practical applications show that the model can
automatically track the changes in boiler operation characteristics. The accuracy and efficiency in retrieving the taiget op-
erating condition can meet the real-time requirements for operation optimization, providing an important mears for opera-
tion optimization of utility boilers. Key wrods: boiler, target operating condition, instance and case-based reasoning,

fuzzy matching

= Boiler Drum Life Real-time Monitoring Based on a Rain-flow
Counting Method] , |/WANG Zhang-qi, JJANG Wen-giang, AN Li-giang (College of Mechanical Engineering un-
der the North China University of Electric Power, Baoding, Chima, Post Code: 071003)// Joumal of Engineering for
Thermal Energy &Power. — 2007, 22(1). —33~37

A model for monitoring the temperature and stress profiles of boiler drums has been established. Based on the start-up da-
ta of a boiler drum acquired from the DCS (distributed cntrol system) of a power plant, the hazardous point on the boiler
dum can be determined from a finite element analysis and the stress concentration factor at that point also corrected. An
implicit difference method to calculate the transient temperature profile of the boiler drum and the equivalent stress calcu-
lation formula of the hazardous point were given, thereby improving the rain-flow counting method. Pwoposed is a criterion
for judging the completion of boiler drum startup and shutdown process by adopting a stress stabilization principle. The
number of different stress amplitude cycles at each startup and shutdown process was added up and on this basis the life
wastage of the boiler drum determined. By analyzing the data acquired from a cold startup of the boiler drum, the authors
have verified the effectiveness of the method under discussion and thereby developed a real-time system for monitoring the
sewvice life of boiler dmums. The boiler drum monitoring operation of a 600 MW turbo-generator boiler drum shows the ef-
fectiveness of the method in achieving the aim of performing a real-time monitoring of boiler drum life wastage and of pro-
viding guidance for their operation. Key wrods: hoiler drum, fatigue life, rainflow counting method, cold-state start-

up, real-time monitoring



