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Markov Probabilistic Approach-Based
Availability Simulation Modeling
and Performance Evaluation of Coal
Supply System of Thermal Power Plant

Hanumant P. Jagtap and A. K. Bewoor

Abstract The high demand of electricity from the society can be fulfilled by various
sources, and thermal power plant is one of the largest sources of power generation
in India. Availability of thermal power plant is dependent upon its subsystem and
equipment in use. The equipment of thermal power plant can be maintained highly
reliable if suitable maintenance is performed at defined time interval. This paper
presents availability simulation modeling for coal supply subsystem using Markov
birth–death probabilistic approach for thermal power plant generating 500MW from
Unit 1 located in western region of India. The equipment considered for availabil-
ity analysis is coal mill, stacker reclaimer, and wagon tippler. For this reason, the
differential equations are generated. These equations are solved using normalizing
condition so as to find out the steady-state availability of coal supply system. The
effects for occurrence of failures activity as well as availability of repair facilities
on system performance are investigated. This study revealed that stacker reclaimer
is the most critical equipment of coal supply system which needs more attention
for form maintenance point of view and followed by coal mill and wagon tippler.
The results show that availability simulation modeling based on Markov birth–death
probabilistic approach is very effective tool finding critical equipment of thermal
power plant. Further, particle swarm optimization method is used for finding the
optimized availability parameter which in turn helps to select maintenance strategy.

Keywords Availability analysis · Critical equipment · Markov approach · Particle
swarm optimization · Thermal power plant
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Development and Testing of Novel Small
Wind Turbine (NSWT) Set

B. Magade Pramod and P. Chavan Shrirang

Keywords Wind energy · Horizontal axis wind turbine · Novel blade profile · Wind
turbine prototype · Wind power

1 Introduction

Wind energy is strong growing and the gifted renewable energy source. The
investment expenses of wind turbines have shortened over the years, making wind
energy economically competitive to conventionally generate electricity. Wind blades
turn the kinetic energy in the wind into mechanical power. A wind turbine works the
opposite of the principle of a fan. Instead of using electricity to turn into the wind,
like a fan, wind turbines use wind to get electricity. The variation in the pressure and
temperature, warm air arises dropping the atmospheric pressure at the earth’s
surface, Therefore cooler air is drawn in to replace the hotter air [1–5].

The extensive research has been carried out in past to upgrade the wind turbine.
Ameku et al. [6] focused on wind turbine of a 3 kW prototype blade design. Kosasih
and Tondelli [7] Ali et al. created a novel vertical axis wind turbine, in which the
energy creation of the system was investigated and turbine blades were tested for
various arrangements and wind speed values for wind turbines that are utilized
contained by urban areas. The wind turbine is suitable to the environment, with
low noise as well as less turbulence by taking into consideration of surrounding
structures. In spite of these questions, there remains an increasing concentration for
roof-mounted wind turbines [8–11]. ANSYS parametric file helps to develop new
techniques for dynamic analysis of 1.5 KW wind blade system. Lift and drag
coefficient was optimized with respect to Angle of Attack (AOA) to achieve artificial
neural network [9].
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 A comparative study and graphical analysis in designing            
and operation of Solar Thermal circular concentrator for        

enhancing efficiency of solar concentrating system 

Mohan Kulkarni,1,*, Sunil Dingre 1 and Chandrakant Kulkarni2  
1MIT School of Engineering, MIT ADT University, Pune, India 
2Zeal College of Engineering, Pune, India 

Abstract. The present line concentrator system with constant concentration ratio exhibits rise in 

temperature of working media, however if the difference between outlet and inlet temperature of working 

media is large then they exhibit lower efficiency. Also the rate of fall of efficiency with increase in its 

temperature difference is high. To overcome this problem it is proposed to have a variable concentration 

ratio concentrator system. The variable concentration ratio is achieved by employing receiver consisting of 

the pipes having different diameters; with the larger diameter pipe at start followed by small diameter 

receiver. Thus, the concentrator system will have different diameter receivers offering variable 

concentration ratio system. This concept is confirmed with the help of G.O. Lof, Fester and Duffie Beck 

paper. The present paper describes above concept by graphical analysis carried out for the newly proposed 

circular line concentrator with variable concentration ratio. The results of superimposition of graphs leads to 

confirmation for the promisingly use of variable concentration ratio receivers for enhancing efficiency of 

solar concentrating system.  

1 Introduction  
Energy is the fundamental and moreover strategic tool to 

have a better quality life. The conventional energy 

resources are limited; also their excess utilization has led 

towards major environmental issues like global 

warming.[7] The solar energy can be harvested either by 

the technology referred as solar thermal or by 

photovoltaic. In case of photovoltaic technology the 

solar radiations are converted directly into electricity 

where in the solar thermal technology the heat from solar 

rays is extracted and is used for down line applications 

such as power generation, or material processing. In the 

present study attempts are made to design and develop 

effective solar concentrator system for midrange 

temperature yielding high efficiency with minimum heat 

loss.[8]Also, it is proposed to have the system with 

minimum change in a existing system, so that the 

existing system can be improved upon within less time 

and less expenses. In the present paper concentrator with 

variable diameter is proposed after the experimental 

study and graphical analysis of previous research work 

done by authors G.O. Lof, Fester and Duffie J.A., 

William A. Beckman [1] as a experimental output of 

these authors which concludes “Energy balance on a 

parabolic cylindrical solar collector” where they uses 

size of receiver 0.060meter and 0.027 meter and 1.89 is 

the reflector aperture where they illustrate that for largest 

diameter receiver factor of intercept and heat losses are 

in excess amount.[1] B.S. Singh et al [2] studied and 

illustrates the relation between increment in the thermal 

losses with the developing area of aperture. Houtan 

Moaveni [3] has performed the experimental analyses, 

mathematical simulation and explained change of 

temperature in receiver is more sensible to the intercept 

factor of collector and also for the mirror reflectivity. 

2 Theoretical Considerations 

The figure.1 illustrates that as size of receiver tube 

decreases concentration ratio increases. Concentration 

ratio is represented by using lower limit curve where 

absorbed energy and thermal losses are equal [4]. 
Concentration ratio is nothing but the ratio of area of the 

collector aperture to the area of the surface of receiver.  
[5] A flux concentration ratio is defined as the ratio of 

the average energy flux on the receiver to that on the 

aperture, but generally there are substantial variations in 

energy flux over the surface of a receiver. Concentration 

ratio (CR) is defined as the ratio of the collector aperture 

area to the surface area of the receiver. The area 

concentration ratio is  

C = Aa/ Ar 
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