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sion-based speed regulation devices. In comection with practical uses the performance of these devices are also compared
with that of other types of speed-regulation ones. Key words: frequency conversion-based speed regulation, rectifica-

tion, inversion, constant torque

= A Method for the Construction of a Thermodynamic Mod-
el for Gas Turbine Engine Condition Monitoring and Diagnosis[ , ]/ XIE Zhi-wu, ZHANG Ren=xing (Naval
Engineering University, Wuhan, Hubei, China, Post Code: 430033), WANG Yong-hong (Shanghai Jiaotong Universi-
tys Shanghai, China, Post Code: 200030) // Journal of Engineering for Themal Energy &Power . — 2000, 15(4).
—410~412
The authors have proposed a new method of model construction for the prediction of gas turbine off-design performance.
Instead of relying on an engine’ s published design point data the proposed method uses calibrated acceptance test data to
sewe as the basis for engine perfomance evaluation and prediction. The deviation in perfomance of a specific engine
from the model’ s average performance has been taken into account in the model with no need for further rectification. The
off-design performance of the single-shaft gas turbine of a power station has been evaluated by using the present method.
The calculated results are in fairly good agreement with the published data, thus testifying to the validity of the method.
The latter is particularly suited for use in gas turbine condition monitoring and diagnosis. Key words: gas tuibine, com-

puter-based simulation, thermodynamic model, cndition monitoring and diagnosis

= Design and Application of Intelligent and Digital Devices for
the Measurement and Detection of Thermodynamic Parameters of Naval Propulsion Plants [ , |/ LUO Kang-
ming (Haibin No. 703 Research Institute, Harbin, China, 150036) // Journal of Engineering for Themal Energy &
Power . — 2000, 15(4). —413~416
With the successful development of Model SZW-01 intelligent and digital display devices it is now possible to realize the
automatic measurement and detection on-site of the themodynamic parameters of a naval main pwopulsion plant. More-
over, the display of all these parameters can be concentrated on a few command posts with alam functions also provided.
Described in this paper are the design of the computer system hardware and software of the above-cited intelligent and
digital display device, its tests as well as its installation on hoard a naval vessel for routine operation. Key words: scale
transformation, digital zero-setting, full automatic calibration, failue diagnosis

PIC = Programmable Logic Controller-based Micro-
computer Monitoring System for a Thermal Power Plant and Realization of Its Data Communication| , |/
XTAO Da-chu, GE Peng, LIAO Qun (Themal Power Engineering Depariment, Wuhan University of Water Resources
and Electrical Power, Wuhan, Hubei, China, Post Code: 430072) // Journa~1 of Engineering for Themal Erergy &
Power . — 2000, 15(4). —417~419
With the data acquisition system (DAS) modification project of Hebi Themal Power Plant being taken as an example and
based on DDE and Net DDE mechanism under Windows environment the authors expound a moniloring system structure,
hardware and software configuration, its performance and a realization of network data communication. All the above has
povided a well thought-out approach for the development of a microcomputer-based monitoring system for use in thermal
power plants. Key words: thermal power plant, microcomputer-based monitoring system, dynamic data exchange, data

communication

= Multiple-failure Diagnosis Model of Turbogenerators Based on
Thermodynamic Parameters [ . ]/ GE Zhi-hua, SONG Zhi-ping, LI Ruxiang, TIAN Song-feng (North China
Electrical Pawer University, ,Bacdineg, Hebei, China, Post Code: 071003) //, Journal of Encineering for Thermal Enewy



4 " 449 -

&Power . — 2000, 15(4). —420~422, 431

Turbogenerator failures and malfunctions are often caused by a multitude of factors. Some of the failures can hardly be i-
dentified and detected by solely relying on frequency spectrum features. Moreovers the variation in the turbogenerator
load, phase and the rotor surface temperature can also sewe as vital infomation for identifying and detecting its failures
and malfunctions, though their influence on the latter may be a strong or weak one. A systematic analysis is conducted of
the effect of various symptom groups on the emergence of turbogenerator failures and faults. By the selection of different
symptoms for different failures a single diagnosis network model has been set up based on the use of a sub-network tech-
nology . This has effectively resolved the problem of symptom function edundancy and insufficiency. An experimental ver-
ification of the model was also fulfilled by a series of illustrative examples. Key words: vibration, thermodynamic param-

eter; failure diagnosis, sub-model; neural network

= Simulation of a Gas Turbine Dynamic Process on the Basis of a Neu-
ralNetwork[ , ]/ ZENG Jin, REN Qing-sheng, WENG Shi-lie, SUN Wei-rong (Applied Mathematics Depart-
ment, Shanghai Jiaotong University, Shanghai, China, Post Code: 230030) // Joumnal of Engineering for Themal Ener-
gy &Power . — 2000, 15(4). —423 ~425
The digital simulation of gas wibines features a variety of advantages such as a high performance-to-cost ratio and a high
simulation accuracy, etc. However, the traditional simulation modeling method often suffers from an inability to simulta-
neously meet the requirements of gas tuibine simulation precision and real-time function. In view of this, the authors have
conducted a huge amount of exploratory work wnceming the construction of neural netwoiks with a large sample space as
well as an intensive study on the network leamning acceleration method. As a result, they have eventually succeeded in
introducing the neural network technology into the simulation of gas turbines, resulting in the constmuction of a new simu-
lation model. This has led not only to a higher simulation precision but also to a retaining of the system original smooth-
ness. Furthermore, it has also satisfied the system real-time function. Key words: gas turbine, simulation, neural net-
work, BP algorithm

RBF = Failure Prediction Based on Both Fuzzy Mathematics and a Radi-
al Basis Function (RBF) Neural Network [ ., |/ BI Mei-hua, XIAO Li-chuan, XUE Guo—~xin (Computer Depart-
ment, Jiangsu Petrochemical Institute, Changzhou, Jiangsu, China Post Code: 213016) // Journal of Engineering for
Thermal Energy &Power . — 2000, 15(4). —426 ~428
It is of crucial importance to have the ability to predict incipient and potential failures of a power plant or chemical engi-
neering pocess unit during its operation by tracing the development trend of relevant variables. A comprehensive research
has been performed in this regard, and a series of promising results have been attained, especially regarding the applica-
tion of intelligent software for coping with the relevant issues. However, all the traditional methods are mostly based on
the analysis of failure modes. In this paper proposed is a fuzzy mathematics-aided method with the use of RBF neural net-
work method to identify failure symptoms. Satisfactory results have been obtained when the proposed method was used to
predict the failure of a coal-fired boiler. Key words: failure prediction, fuzzy mathematics, radial basis function (RBF)
neural network, coal-fired boiler

Elman = Internal Model Control Based on an Improved Elman Network
and its Applications[ . ]/ MA Baoping, XU Zhi-gao (Power Engineering Department, Southeastern University,
Nanjing, Jiangsu, China, Post Code: 210086) // Journal of Engineering for Thermal Energy &Power . — 2000, 15
(4). —429~431
To achieve a better use of the neural network-based internal model control on higher order objects, the present paper pro-

poses .an internal model contwl system based on an improved Elman network . . Furthermore, with the temperature of a bed



