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Direct Adaptive Control System of Super-heated Steam Temperature

Based on Laguerre Analog Neural Network

YE Jun
(Department of Mechatronic Engineering, Shaoxing College of Arts and Sciences, Shaoxing 312000, Zhejiang Province, China)

ABSTRACT: A kind of Laguerre andog compound
orthogonal neural network was presented and was applied to
the direct adaptive control of super-heated steam temperaturein
a power plant. Herein, the analog neural network was
developed to employ the direct adaptive controller. This
single-hidden layer orthogonal neural network is based on
Laguerre compound orthogonal polynomial function and has a
simple learning agorithm that is derived from an on-line
continuously learning, and the learning algorithm is not relative
to the controlled plant model. Owing to using the three-layer
network structure and no weight adjustment between the input
and the hidden layer, the learning agorithm is used to search
for optimum weights between only the hidden layer and the
output layer. Therefore, the orthogonal neural network has fast
learning speed. A node(a processing eement) in the hidden
layer of the network is an expanson term of the Laguerre
polynomials. More or less terms determine the network
learning speed and accuracy. Simulation for the super-heated
steam temperature in a power plant was carried out under such
a control that had a severe uncertainty of parameters and
disturbance, as well as a large time-delay. The results show that
the control system performance is superior to the conventional
PI control system.
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Fig.1 Direct adaptive control system based
on analog neural network
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Fig.3 Set-point tracking response curve
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Fig.4 Set-point tracking response curvefor inertia
variation of plant
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Fig.5 Set-point tracking response curve for gain
variation of plant
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