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430223) //Journal of Engineering for Thermal Energy & Power. - 2013 28(4). -386 ~389

By adopting the weight-gaining scanning electronic microscopy ( SEM) X-ray diffraction analysis and line scanning
analysis etc. methods studied was the oxidation of Super304H steel caused by steam. It has been found that the ox—
idation rate of Super304H steel at 400 °C approaches to a straight line and is more close to a parabola at 400 C and
above. The oxide film is of doubledayer structure the outer layer of which is mainly composed of Fe,O, being
bulky particles and loosely arranged while the inner layer of which is mainly composed of FeCr,0, being slim and
small particles and compactly arranged. Key words: supercritical high temperature oxidation caused by steam Su-—

per304H steel

NO, = Optimization Study and Application of the Modeling of the
Low NO, Combustion of a Utility Boiler WANG Chundin ZHANG Le ( Hangzhou University of Elec—
tronic Science and Technology Hangzhou China Post Code: 310018) //Journal of Engineering for Thermal Energy

& Power. — 2013 28(4). -390 ~394

To reduce the NO, emissions of utility boilers optimized and controlled was the combustion of a boiler to utilize the
test data and a large number of ondine acquired operation data of the NO,, emission characteristics of an actual boil—-
er respectively to study how to establish a model based on the supporting vector machine algorithm and BP neural
network algorithm. On this basis the performance of the modeling based on both algorithms under different data for
modeling was compared. It has been found that the supporting vector machine model is superior to BP neural net—
work model in terms of the generalization ability. The supporting vector machine algorithm was used in combination
with the genetic algorithm to conduct an actual combustion optimization test of a 330 MW pulverized coal-fired boil—-
er lowering the NO, emissions of the boiler from 708.5 mg/m’ to 576. 1 mg/m’. This shows that the method in
question is an effective combustion optimization method for boilers to reduce NO, emissions. Key words: boiler

NOx supporting vector machine BP neural network
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( Proportional Integral and Differential) controller of a Steam Generator LIU Yu-yan ZHOU Shi-i-
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ang( College of Control and Computer Engineering College of Nuclear Science and Engineering North China Uni—
versity of Electric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal Energy & Pow—

er. — 2013 28(4). -395~401

In the light of such specific features as difficulty in setting the PID parameters of the main controller of the water
level feeddorward and feed-back cascade three-impulse control system of a U-shaped steam generator and a high
standard set for the robustness presented was a systematic method for setting the PID parameters. The method under
discussion combined PID type Hoe loop shaping controller comprehensive algorithm with the first-order forward and
lagging-behind type weight function optimization algorithm given by the authors. The optimized PID controller can
maximize the robustness stability allowance of the system under the precondition of a certain control quality being
ensured and the whole optimization algorithm is based on the linear matrix inequation technology and has a low cal-
culation cost. The method under discussion was used to set the parameters of the main controller of the water level
control system of a steam generator. The simulation results show that the water level control system set by using the
method in question can achieve a relatively good robustness and robust stability and the comprehensive control qual-
ity is superior to that achieved by using the method combining the high/low order weight function optimization algo—
rithm with the standard He loop shaping controller comprehensive algorithm. Key words: loop shaping weight

function optimization linear matrix inequation steam generator water level control

= Numerical Simulation and Experimental Study of the Dis—
charging of Super Concentrated Powder from a Bunker LI Han-ming ZHU HongHei SUN Shan-shan
YUAN Zuin ( College of Energy Source and Environment Southeast University Nanjing China Post Code:

210096) //Journal of Engineering for Thermal Energy & Power. — 2013 28(4). -402 ~408

To solve the key problem existing in the study of the numerical simulation of the flow characteristics of super con—
centrated powder presented was a new mathematic model for depicting the discharging process of powder in a bunk—
er. On the basis of the discrete model for particles the model in question was established by depicting the solid
phase concentration and the particle swarm movement characteristics in a local space thus capable of effectively

simulating the discharging and accumulation process of powder in the bunker. The model under discussion was used



