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Application of multi-population genetic algorithm in
wet steam parameter measurement

YANG Ying' ,HUANG Zhuging'” ,LIU Fangyan' ,CAI Cheng' ,XU Chunshan'
(1. School of Energy and Power Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Hunan Nonferrous Metals Vocational and Technical College, Zhuzhou 412006, China)

Abstract: In order to measure the wet steam parameters with laser scattering method, monitor the steam humidity at
the final stage and guide the safe operation of turbine, the multi-population genetic algorithm was adopted, cubic spline
interpolation was used in stead of scattering theory, the least squares of theoretical value and measured value were adopted
as the objective functions and the appropriate control parameters were set up for searching the optimization among the
simulation data added Gaussian white noise and the experimental data of analog cylinder. The experimental results show that
multi-population genetic algorithm can effectively restraint premature convergence, locate the global optimal solution

accurately and inverse every parameter of wet steam prominently among some hereditary algebras. The study is helpful for
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the measurement of wet steam parameters with laser scattering method and the inversion of particle size distribution.
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Fig. 1 Model of wet steam parameters measurement
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Fig.2 MPGA schematics
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Fig.3 The inversion results of the first groups of simulation data

a—scaltering ratio curve b—droplet size distribution curve
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Fig. 4 The inversion results of the second group of simulation data

a—scattering ratio curve b—droplet size distribution curve
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Fig.7 Droplet size distribution
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Table 1 MPGA optimization results

genetic N

o s/ m K N/m™3 optimum value
algebra -

39 2.0601 3.4607 101554 2.4957 x10~'°
48 2. 0440 3.4838 102016 2.4968 x 10 ~'°
52 2.0724 3.4989 100143 2.4854 x1071°
35 2.0404 3.4991 102155 2.4998 x 10 ~'°
41 2.0500 3.5268 100868 2.4898 x 1016
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