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A SYSTEMATIC APPROACH FOR DEVELOPING METHODS  

OF EARTHQUAKE PREDICTION 
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Abstract. Attempts of earthquake prediction based on monitoring changes in the concentration of helium in groundwater showed 

that due to the influence of random factors on the concentration of helium, the probability of false alarm is significantly higher than the 

probability of correct prediction of the earthquake. Therefore, reliable methods of short and middle term prediction of earthquakes has 

not been found so far. Primarily this is because to date there has not been an adequate model created for explaining the relationship 

between the concentration of helium in groundwater with the impending earthquake. Existing mathematical models of helium excrete, 

formalized by experiment, describe well the essence of the processes, but poorly suite for earthquake prediction in practice. The paper 

considers practical application of the system approach to the solution of problems of an estimation of quantitative influence of the pro-

cess of preparation and implementation of the earthquake on the concentration of helium in groundwater. The proposed energy model 

for the preparation and implementation of earthquake source explain the appearance of harbingers of earthquakes of different physical 

nature. The problem of assessing the quantitative influence of the process of preparation and implementation of the earthquake on the 

helium concentration in groundwater is solved and a method of the medium-term forecast the time of occurrence of the earthquake is 

proposed. The results of study of variations of the concentrations of dissolved helium in ground waters of South Baikal area caused by 

seismic processes, and practical results on the medium-term forecast of close and remote from Irkutsk seismic processes are given. 

Keywords: systemic approach, system, system objects, South Baikal area, groundwater, concentrations of dissolved helium, 

earthquake precursors, medium-term earthquake prediction, correlation coefficient, integrated indicator function of the earthquake 

source. 
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DYNAMIC STOCHASTIC MODELS OF THE PACKAGE BOILER CONTROL: 

«FUEL CONSUMPTION – UNDERPRESSURE IN FURNACE»  
IN SUPERHEATED STEAM PRODUCTION 
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Abstract. The search and development of full-fledged highly efficient energy systems is today the central task of the scientific 

community. This research refers to the improvement of forecast methods and adaptive control of the combustion process in pulverized-

coal furnaces. 

The article deals with the use of the known Box–Jenkins technique for identifying steam generation process. 

The object of study combustion chamber, which is a very complex and interconnected system. It was described as a dynamic sto-

chastic object with uncontrolled disturbance. Experimental-statistical methods, were used to get the mathematical model alloeing to 

determine the fuel consumption impact on the vacuum on the left and right sides. Raw coal feeders rotational speed (fuel consumption) 

refers to the control actions in the process of steam generation.  

The developed model can be used for the prediction and management of underpressure in the combustion unit on the left and 

right sides. 

Keywords: furnace chamber, underpressure in furnace, stochastic model, identification, estimation, diagnostic check. 
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