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= A Study of the Modeling of a Boiler Superheating System Based
on a Supportive Vector Maching , ]/ LIU Sheng, II Yan-yan (College of Automation under the Harbin Fngi-
neering University, Harbin, China, Post Code: 150001)// Joumal of Engineering for Thermal Energy & Power. —
2007, 2(1). —38~41

Due to such features as a strong non-linearity and time-variation etc. specific to a boiler superheating system, it is very
difficult to establish a mathematical model for the latter by using a conventional method. Hence, the authors have pro-
posed a method for modeling a boiler superheating system based on a supportive vector machine and process mechanism.
By making use of the relevant training data poduced by a mechanism model. one can use the proposed method to train a
network of the supportive vector machine, enabling the network to very well approximate to the non-linear model of the
superheating system and in the meantime to utilize irrelevant data samples to verify its generalized performance. It can be
seen from the simulation results that the network of the supportive vector machine will cnverge after 3. 18 seconds when
it has been optimized by using an inner point method. The maximal error of the learning process will not exceed 0. 035
“C. Consequently, the method can be used to effectively build a model for a system with a high simulation accuracy and
is suited for modeling not only a supetheating system but a whole boiler system. Key wrods: boiler, superheating sys-
tem, supportive vector machine, mechanism model

= Soft Measurement of Fuel Quantity Based on Data
Fusion and On-line Calibration of Coal Heat Values] ., |/ ZHAO Zheng, 1IU Ji-zhen, TIAN Liang (Education
Ministry Key Laboratory on Power Plant Equipment Condition Monitoring and Control, North China University of Electric
Power, Baoding, China, Post Code: 071003)// Journal of Engineering for Themal Energy &Power. — 2007, 22(1).
—42 ~45,60

To guarantee the accuracy and reliability of fuel quantity measurement, a method for soft measurement of fuel quantity is
presented based on data fusion. A model for the soft measurement of fuel quantity has been established mainly thwugh an
analysis of the measured values relating to fuel quantity and a statistical analysis of on-site operation data. The data from
several sensors were processed by using the data fusion technique, effectively enhancing the acairacy of the data from the
soft measurement. The model for soft measurement of fuel quantity established thwugh a simulation verification can reflect
comparatively well the change in actual fuel quantity, improving the safety and reliability of the whole system. Mean-
while, taking into consideration the status quo of time-related variation of wal quality and through a statistical analysis of
the elements and industrial analytic results of 56 kinds of coal, one can find out the relation between the low heat value
and theomrtical air quantity as well as the relation between the water and ash cntent in coals on an as received basis on
the one hand and the fuel low heat value on the other. Two methods for an on-line calibration of fuel low heat values are
thereby presented. With the change in the low heat value representing a change in coal quality, the coal-air ratio can be
optimizeds thus providing an on-line basis of coal quality changes for performance calculations and combustion optimiza-

tion. Key wrods: soft measurement, data fusion, fuel quantity, low heat value

= Morphological Analysis of Fluidized Bed Materials and Raw Coal Parti-
clesf , ]/LIU Bai-gian, SU Wei-giang, HONG Hui, et al (College of Mechanical Engineering under the Beijing U-
niversity of Science and Technology, Beijing, China, Post Code: 100083)// Joumnal of Engineering for Thermal Enewy
&Power. — 2007, 22(1). —46~51

The morphology of raw wal and wld cinder particles sifted through a wide-mesh screen from a circulating fluidized bed
boiler has been measured along with a study of the change in sphericity, Zingg exponent and fractal fraction. Correlated
was the conversion relation between Wadell and Krumbein sphericity . The study shows that the cold cinder produced by
the combustion of coal sifted through a wide-mesh screen has non-linear characteristics stronger than those of raw coal. If
an equivalent volumetric diameter is employed, its correlation with Wadell and Krumbein sphericity has all been concen-
trated to a scatlering point chart in a certain zone range. Morphological particle distribution in case of using flamess elon-

gation, and Zingg exponent to serve as indexes will exhibit a. morphological appearance of a great majority of particles, in



