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In the light of the huge amount of time-consuming CFD (computational fluid dynamics) calculations during the numerical
optimization of a turbo-machinery unit, developed was an optimized design method based on an approximate model. The
keystone of the method under discussion consists of a sample database used for establishing an approximate model between
the sample-point-based geometrical infommation and its performance . The optimization method has been applied to the opti-
mized design of centrifugal compressor blades. With a maximized isentropic efficiency sewing as an objective function and
under the condition of keeping the flow rate and total pressure ratio not being decreased, the isentropic efficiency of the
impeller has been increased by 2.7% after the optimization. Moreover, the optimized blade profile became more straight
and flat, and the blade tip profile undewent a more conspicuous change than that of the blade hub profile. Key words:

compressots optimized design, blade, approximate model

= Dynamic Characteristics of the Primary Frequency Modula-
tion of a Turbo-generator under a Due Consideration of Main Steam Pressure Variation] , |/ LIU Xiao-qiang
(Automation Control Center, Shanghai Steam Turbine Co. Iid., Shanghai, China, Post Code: 200240), WANG Xi-tian
(Department of Electrical Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code: 200240)// Journal of
Engineering for Thermal Energy & Power. —2008, 23 (2).—140 ~143

During the study of dynamic characteristics of primary frequency modulation it is usually supposed that the boiler in a
power plant has sufficient large heat-storage capacity to keep main steam pressure constant and its flow rate in direct pro-
portion to the valve opening degree. In practice, however, the boiler heat-storage capacity is alvays limited. When the heat
stored in the boiler is used up or the main steam pressure changes with the valve opening degre, the primary frequency
modulation will be somewhat affected . The authors have established a model showing the influence of main stean pressure
change on the primaiy frequency modulation characteristics of a turhbo-generator unit; and conducted a simulation analysis
respectively in the frequency and time domains. The research results show that the characleristics in question have a rela-
tively small difference in the high frequency band, but a conspicuous one in the low frequency band.An excessively small
low-frequency gain may evidently result from the primary frequency modulation when the main steam pressure is consid-
ered as dynamic, which is unfavorable for the control of the relatively low frequency and long-time grid ¢ycle-wave varia-
tion. As a result, such a phenomenon as the falling of primary-frequency modulation output power leading to a deviation
from the ideal design perforance may occur after a certain period of time. To enhance the frequency modulation perfor-
mance, it is necessary to rationally configure the CCS (wordinated control system) and coordinate the primary and sec-
ondary frequency modulation. Key words: turbo-generator; primary frequency modulation, dynamic characteristics, main

steam pressure

= Automatic Identification of Plant Axial Trajectory
Shapes Based on Improved Invariant Linear moment Characteristicsy ., ]/ WAN Shu-ting (Education Ministry
Key Laboratory on Power Plant Equipment Condition Monitoring and Control, College of Mechanical Fngineering, North
China Electric Power University, Baoding, China, Post Code: 071003 ), WU Bing-sheng (College of Electro-mechanical

Engineering, Hebei Engineering University, Handan, China, Post Code: 056038)/ / Journal of Engineering for Thermal En-
ey &Power.— 2008, 23(2).—144 ~ 147

Presented was an improved invariant linear-moment algorithm with a detailed mathematical expression and a demonsiration

progess featring an invariance that satisfies plant movement,, rotation, elongation and compression. Furthermore, a novel



