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Fig. 1 Structural block diagram of a water level

control system for steam generators
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On a fixed bed reactor the reduction effectiveness of NO-coal coke at a high temperature in different atmospheres at
various oxygen concentrations was investigated and XPS ( X-ray photoelectron spectroscopy) was used to analyze the
oxygen-contained functional groups on the surface of coal coke after pre-ireatment at various oxygten concentrations.

The research results show that at a high temperature oxygen still plays its remarkable role in promoting the NO-¢oal
coke reduction reaction and there exists also a critical oxygen concentration ( 0.25%) phenomenon which is some-
how less than that ( 1%) at a low temperature. It can be found from the XPS analytic results that the effect of oxy—
gen on the surface of coal coke is to produce surface oxygen-contained functional groups ( C( O)) to promote the
NO reduction. A proper oxygen concentration can help form saturated C( O) active sites making the reduction ef-
fectiveness attain its optimum. With a rise in temperature the total quantity of C( O) will decrease slightly the pos—
sible cause of which is that an excessively high temperature makes the C( O) on the surface of coal coke very easy
to attain its saturation and the redundant oxygen will be discharged in the form of O. Key words: surface functional

group XPS ( X—ay photoelectron spectroscopy) coal coke oxygen

GA FNNC  SG = Simulation Study of a Steam Generator ( SG)
Water Level Control System Based on Improved Genetic Algorithm and Optimized Fuzzy Neural Network
Control CHENG Qi-ming HU Xiao—qing WANG Ying-fei XUE Yang( College of Electric Power and Auto—
mation Engineering Shanghai College of Electric Power Shanghai China Post Code: 200090) //Journal of Engi—

neering for Thermal Energy & Power. — 2012 27(2). -232~236

The water level in a steam generator will directly influence the safe and stable operation of a whole nuclear power
plant. However the highly complexity nonlinearity and time variation etc. characteristics of the steam generator it—
self cause the traditional cascade PID ( proportional integral and differential) control and other methods difficult to
achieve a good control effectiveness. On the basis of the cascade control the authors adopted the fuzzy neural net—
work to control the water level of a steam generator. Such a control algorithm can give full play of the merits of the
fuzzy control and neural network. In addition to diminish the influence of the controller performance on the initial
value selection of the fuzzy neural network an improved genetic algorithm was used for parameter optimization of the
fuzzy neural network controller. The simulation results show that both interference—esistant capacity and robustness
of the control method thus designed are improved greatly when compared with those of the traditional cascade PID
control and conventional fuzzy neural network control. Key words: steam generator water level control fuzzy neural

network improved genetic algorithm cascade PID control
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