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= The Status Quo and Prospect Concerning a Study on Steam How Exci-
tations in Large sized Steam Turbines] , | /LUO Ming-wen, DING Xue-jun, YANG Yan-lei (College of Energy
Source and Power Engineering under the Central China University of Science and Technology, Wuhan, China, Post
Code: 430074), QI Xiao-bo (Electomechanical Engineering Department, Huanggang Polytechnic College, Huanggang,
China Post Code: 438002) // Jounal of Engineering for Thermal Energy &Power. — 2006, 21(6). —551 ~555

The generation mechanism and characteristics of steam flow excitations in large-sized steam turbines are analyzed and
summarized along with an overview of the general situation of the research on steam flow excitations both at home and
abroad. Special emphasis is laid on an analysis cncerning the selection of efficiency coefficient B. It is believed that the
efficiency coefficient 3 depends on such factors as eccentricity, blade tip clearance, blade spacing blade inlet and outlet
relative steam-flow angle and lift force factor etc. and can take a wide range of values for selection. Measures taken for
preventing and eliminating steam flow excitations in steam turbines are summed up fiom the perspective of increasing rotor
rigidity, increasing system damping and decreasing steam flow excitation force etc. Finally, the pwoblems existing in the
study of steam flow excitations in large-sized steam turbines are discussed and a forecast of the future research trend is
given from the standpoint of selecting the efficiency coefficient 3, types of packing rings, solving non-linear dynamics
pwoblems optimizing blade excitation forces and ensuring the stability of the shaft system etc. altogether five aspecis.

Key words: steam flow excitation, clearance excitation, self-excited vibration, steam turbine

1 200 mm = Numerical Study of a Full Three-dimensional Engineer-
ing Design of 1200 mm Super-long Last Stage Blades| , | NANG Qiguwo (Harbin Steam Turbine Works Co. Lid.
Harbin, China, Post Code: 150046), HAN Wan-jin(College of Energy Science and Engineering under the Harbin Insti-
tute of Technology, Harbin, China, Post Code: 150001) // Journal of Engineering for Thermal Erergy & Power. —
2006, 21(6). —556 ~560

With the adoption of a calculation program for a full three-dimensional viscous flow field and through an optimized match-
ing of rotating and stationary blades as well as a rational selection of various aerodynamic parameters in flow passages, an
engineering design of 1200 mm super-long last stage blades for a full-speed steam turbine unit has been successfully com-
pleted. The numerical verification of test results shows that the rear-loaded twisted and bent stalor blades enable the
steam flow in the passage to be accelerated uniformly, thus reducing the profile and secondary flow losses and providing
rotor blades with optimized design schemes. The use of rear-loaded blade pwfiles at their lower half part of rotor blades
and the use of specially designed supersonic blade profiles at their upper half part can reduce the losses caused by mutual
reaction between shock waves and that between shock waves and boundary layers. Key words: full speed, super-long

blade, full three-dimensional numerical simulation, design and study

PLC =PLC (Programmable Logic Controllers)-based Protection and
Control System for Small-sized Steam Turbines at a Thermal Power Plant] , | /11 Da-zhong, NI Wei-qiang
(Automation Department, North China Electric Power University, Baoding, China, Post Code: 071003), LI Jin-xian,
GUO Zhaowei (Datang Xuchang Longgang Power Generation Co. Ltd., Yuzhou, China, Post Code: 461690) /] Joumal
of Engineering for Themal Fnegy &Power. — 2006, 21(6). —561 ~564, 581

A new control system has been designed when instead of the original relay control logic a PLC (pogrammable logic con-
troller) is adopted for the protection system of a small-sized steam turhine destined for the feedwater pump of a 300 MW
unit. The system employed a double redundant CPU (Central Processing Unit) hot standby and double power supply de-
sign. As the hardware structure is simple and the control logic is realized by a trapezoid graphic software instead of the
original relay control logic, the safety and reliability of the system has been greatly enhanced. In the meantime a small
turbine emergency-trip first-out memory function is additionally designed in the contwol logic software, thereby providing a
basis for fault analysis of the system. The omrsite operation shows that the system can operate steadily and comply with

relevant design requirements,  Key words: ,themal power plant, protection, of small-sized stean turbines, PLC control



