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= An Analysis of Technical Research Advances in Direct Carbon Fuel Cell
Technology] . ]/ LI Chen, SHI Yi-xiang, CAI Ning-sheng (Education Ministry Key Laboratory on Thermodynamic
Sciences and Power Engineering under the Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Fngi-
neering for Thermal Energy &Power. — 2007, 22 (1). —1~5

Direct carbon fuel cells (DCFC) can directly transform the chemical energy inside a solid carbon fuel to electrical energy
cleanly and efficiently. They are of major significance for rational utilization of coals control of pollutants and reduction of
CO; emissions. To date, several kinds of DCFC have been developed with fusible carbonate, fusible hydrate and solid ox-
ide serving as an electrolyte. However, compared with other fuel cell technologies, the research on DCFC technology is
still in its infancy. A survey of the development course of the DCFC techrology and status quo of its research are given a-
long with a classification of the DCFC now available. Analyzed and compared also are their working mechanism and per-
formance features as well as CO2 emissions reduction characteristics. Moreover; on the basis of summarizing various tech-

nically intractable problems, a forecast of the possible future development trend of the DCFC techrology is also given.
Key wrods: direct caibon fuel cell, fusible carbonate, fusible hydrate, solid oxide

ARMA = A Study of Turbine Vibration-fault Diagnosis Based on
an ARMA and a Neural Network| , |/ILIANG Ping, WU Geng-shen (College of Electric Power under the South
China University of Science and Technology, Guangzhou, China, Post Code: 510640), IONG Xin-feng (College of

Chemical Indusiry and Energy Sources under the South China University of Science and Technology, Guangzhou, China,
Post Code: 510640)// Journal of Engineering for Thermal Erergy &Power. — 2007, 22(1). —6~10

Based on an ARMA (auto-regression moving average) model for turbine rotor vibration-fault series, the authors have cal-
culated the self-spectral functional values through the use of ARMA model parameters and established a self-spectral func-
tion atlas for turbine wtor vibration-fault time series. The model has been established by using the data of four typical tur-
bine ior vibration faults all acquired on a Bently test rig in both horizontal and vertical directions, namely, rubbing,

loosening, misalignment and urbalance. An analysis of the above atlas of the ARMA model set up for different kinds of
faults shows that the information featuring fault symptoms is relatively clear, displaying a comparatively good division be-
tween various fault zones. Moreover, as the eigenvectors of the ARMA model have concentrated all the information of the
original time series signals, a non-linear mapping for the eigenvector parameters of the ARMA model from a p-dimensional
FEuclidean space to a two-dimensional one has been performed by using a multi-node input dual hidden-layer BP neutral
network in order to conduct a diagnosis of the status of a turbine rotor vibration fault. The diagnosis result indicates that
the specimens of the ARMA model for a corresponding type of faults can relatively well classify the faults in a two-dimen-
sional Fuclidean space through the use of a neutral network which has undergone a training. The inspection specimen for
the same type of faults have kept a minimal distance from the target functional value in a Euclidean space. The foregoing
shows that the ARMA model-based fault diagnostic method of a two-dimensional Euclidean space and dual hidden-layer
neutral network has a comparatively high ability to discriminate faults. Key wrods: turbine rotor vibration, fault diagno-

sis, time series, self-spectral function, neural network

= A Numerical Analysis Method for Parameter Adjustment in the
Alignment of Steam Turbine Rotors] . ]/RUI Xiaoming, II Lin, SUN Wei-guo (Education Ministry Key Labora-
tory on Condition Monitoring and Control of Power Plant Equipment, College of Fney and Power Engineering under the
North China University of Electric Power, Beijing, China, Post Code: 102206)// Journal of Engineering for Thermal
Enegy &Power. — 2007, 22(1). —11~14, 20

Concerning the calculation of parameters involved in the alignment of a shafiing in a wtor system during the overhaul and
installation of a steam turbine, the authors have presented an optimized adjustment scheme to minimize both the number
of bearing bushes to be aligned and the adjustment work load and have also established a model for analyzing relevant reg-
ulation relations. A numerical analysis method has been put forward based on a genetic algorithm and penalty function

one, thus eliminating some limitations present when penaltyfunction, optimum-seeking algorithm and genetic algorithm are



