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Abstract— The coal based thermal power plants play a very 

essential role to overcome power required in India. 

Dependency of thermal power plant in fossil fuel makes a 

little bit difficult, environmental impacts due to fossil fuel has 

been always taken into consideration. The thermal power 

plants are designed based on required conditions, but actually 

inlet conditions are not as per the designed conditions.  In this 

paper, the author analyzes the variation of different input 

parameter which is also one of reason of reducing the thermal 

power plant performance. Turbines are designed for a 

particular operating conditions like steam inlet pressure, 

steam inlet temperature and turbine exhaust pressure/ exhaust 

vacuum, which affects the performance of the turbines in a 

significant way. Variations in these parameters affect the 

steam consumption in the turbines and also the turbine 

efficiency. The performance calculation and rectification 

measures are essential for performance evaluation and 

efficiency enhancement. 
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I. INTRODUCTION 

Energy plays an important role to raise the modern economy 

for industry, agriculture, transport and household uses in any 

nation. Power plants working with fossil fuel contribute 80% 

of world power generation and remaining part from other 

resources like nuclear power, hydroelectric power, 

geothermal power, solar power and other energies. In most of 

the countries country’s thermal power plants are playing an 

important role in the energy production. 

A. Indian Standard for Boiler Efficiency Testing - IS 8753 

Most standards for computation of boiler efficiency, 

including IS 8753 and BS845 are designed for spot 

measurement of boiler efficiency. Invariably, all these 

standards do not include blow down as a loss in the efficiency 

determination process. 

Basically Boiler efficiency can be tested by the following 

methods: 

1) The Direct Method 

Where the energy gain of the working fluid (water and steam) 

is compared with the energy content of the boiler fuel. 

2) The Indirect Method 

Where the efficiency is the difference between the losses and 

the energy input. 

 
Fig. 1: Direct Method 

 
Fig. 2: Indirect Method 

 

 
Fig. 3: Simple Rankine Cycle & T-s Diagram 



Analysis of Thermal Power Plant with Variation of Different Parameter- Review Paper 

 (IJSRD/Vol. 6/Issue 06/2018/127) 

 

 All rights reserved by www.ijsrd.com 552 

II. LITERATURE REVIEW 

Rout et.al. [1] Its indeed that they analyze increasing fuel and 

energy rate. Various operating parameter affects steam 

consumption and efficiency like back pressure and 

condensing. Turbines are designed for specific i.e. steam inlet 

pressure and temperature, turbine exhaust pressure and 

vacuum which affect the performance of power plants. 

Studying three cycles of power plant regenerative cycle, 

superheated cycle and cogeneration cycle and compare with 

simple rankine cycle. Result shows that the simple cycle has 

better performance. 

 Ravindra Kumar [2] Has been studied about 4E 

(Energy, Exergy, Exergoeconomic and Economic). Most of 

the thermal power plant based on first law of thermodynamics 

i.e. energetic performance but system balance is always 

sufficient finding system imperfection, there are some energy 

losses which are analyzed through exergy analysis. In this 

research paper through the application of 4 E in a thermal 

power plants application have done on coal, gas, combined 

cycle and cogeneration system. 

 R.Paul and L.Pattanayak [3] had studied 210 MW 

pulverized coal fired thermal power plant. They discussed 

based on the performance and cost of power plant fuels in 

three different options along with its cost. In a normal 

operating parameter all the three options were examined 

under the consideration of increasing the availability of the 

unit with continuous capabilities to generate power 

maintaining normal operating parameters over an extended 

life of at least 15 years. 

 D. Panchal and D. Kumar [4] studied the medium 

size coal fired thermal power plamt using fuzzy approach 

know the behaviour of the CHU (Compressor House Unit). 

They had been indices varius reliabity factors like failure rate, 

repair time, MTBF, Availability and reliability are computed 

at different spread/uncertainty level.  The results were found 

very helpful to analyst to analyze the behaviour of the system 

and to plan suitable maintenance policy for improving the 

system availability. 

 Adhikary et al. [5] investigated the reliability, 

availability and maintainability (RAM) characteristics of a 

210 MW coal-fired thermal power plant (Unit-2) from a 

thermal power station in eastern region of India. Critical 

mechanical subsystems with respect to failure frequency, 

reliability and maintainability were identified for taking 

necessary measures for enhancing availability of the power 

plant and the results are compared with Unit-1 of the same 

Power Station. Reliability-based preventive maintenance 

intervals (PMIs) at various reliability levels of the subsystems 

are estimated also for performing their preventive 

maintenance (PM). 

 Kumar et. Al. [6]; presents the warm and monetary 

execution of a 210 MWe coal-let go control plant arranged in 

North India. Investigation is utilized to anticipate coal 

utilization rate, generally speaking warm proficiency, mass 

stream rate of steam through heater, and Net present esteem 

(NPV) of plant for given load. Thermodynamic examination 

was done utilizing mass and vitality conditions taken after by 

exact connections. Anticipated mass stream rate of steam, 

coal utilization rate, and warm effectiveness give reasonable 

concurrence with plant working information. The financial 

examination incorporates operational exercises, for example, 

hardware cost, fuel cost, tasks and upkeep cost, income, and 

plant net present esteem. From monetary perspective, the 

impact of condensate extraction direct repetition on net 

present esteem is seen to be touchy than evaporator feed 

pump excess. 

 Operation et. Al.[7] Power is the basic for the 

economy advancement of a nation. As the economy develops, 

the requirement for more power is self-defended. New power 

establishments are capital escalated, and subsequently, there 

is pressing requirement for ideal use of existing limits by 

productively running of warm power stations and sparing 

vitality utilized as fuel or helper control for running the 

establishments. The present examination goes for deciding 

the genuine execution of a coal based 210 MW control plant 

at full and part stacks (210 MW and 195.86 MW). Outline 

and real execution estimations of kettle productivity, 

particular fuel utilization, warm rate and by and large 

proficiency are looked at. Amid genuine execution, albeit 

little deviations are seen from configuration esteems, they 

may result in generous loss of income and abundance 

working use. The conceivable purposes behind decay are 

broke down and some conceivable cures are proposed. 

 Raviprakash kurkiya and Sharad chaudhary [8]; 

Energy investigation causes originators to discover 

approaches to enhance the execution of a framework manily. 

The greater part of the customary vitality misfortunes 

improvement strategy are iterative in nature and require the 

translation of the originator at every emphasis. Regular 

consistent state plant task conditions were resolved in view of 

accessible slanting information and the subsequent state of 

the activity hours. The vitality misfortunes from singular 

segments in the plant is figured in view of these working 

conditions to decide the genuine framework misfortunes. In 

this, first law of thermodynamics investigation was 

performed to assess efficiencies and different vitality 

misfortunes. What's more, variety in the level of carbon in 

coal content expands the general productivity of plant that 

demonstrates the financial enhancement of plant. 

 Sudhakar et. Al. [9] ; They examinations the 

operational parameters of a warm power plant to enhance 

successfully and proficient running of the machine while 

guaranteeing a level of consistence with statutory controls. 

This investigation intends to distinguish the operational holes 

related to running operational parameter in control plant 

process. It is engaged to distinguish an alternate 

thermodynamic variable included, being multivariate and 

programmed. For variation of every single one of this 

operational parameters, execution counts are discovering to 

arrange a database of vitality variety. The variable 

informational indexes presently can be utilized as evaluation 

criteria in light of recognizing deviations from a reference 

framework that has been refreshed amid plant-execution 

tests. In spite of the fact that the most critical result is the 

exceptionally exact and important data that will be getting on 

the live working mode, prompting a head changes in the cycle 

proficiency and accomplished in the general control 

arrangement of the warm plant. The primary point is to 

distinguish any variation from the norm, responding as fast as 

conceivable to restore the plant to a typical activity mode, 

best case scenario productive way. 
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 Vilas S. Motghare and R. K. Cham [10] The Central 

Electricity Regulatory Commission (CERC) has the intensity 

of choosing the tax for power created by different power 

stations. Duty is computed based on limit charge (settled cost) 

and vitality charge (variable cost). The different parts of limit 

charge on which the duty depends are return on value, 

enthusiasm on capital credit, devaluation, enthusiasm on 

working capital, activity and support cost, cost of optional oil. 

The segments of vitality charge are essential fuel costs, 

optional fuel oil utilization and helper vitality utilization. 

Levies are characterized into Nominal, Discount and 

Levelized levy. Levy figurings for 660 MW warm power 

plants have been examined. 

III. FACTORS INFLUENCING POWER PLANT EFFICIENCY 

The reported efficiency of two identical plants, or Ieven a 

similar plant tried twice, could possibly be diverse 

attributable to: 

 The utilization of various appraisal systems and 

measures; 

 The utilization of various plant limits and limit 

conditions; 

 The execution of various presumptions or concurred 

esteems inside the extent of a test standard; 

 The utilization of various working conditions amid tests; 

 The utilization of amendment variables to standardize 

test results before detailing; 

 The articulation of results on various bases (e.g. gross or 

net sources of info and yields); 

 Different techniques and reference temperatures for 

assurance of fuel calorific esteem (CV); 

 The utilization of estimation resiliences to the announced 

figures; 

 Differences in the term of evaluations; 

 Differences in the planning of appraisals inside the 

typical repair and support cycle; 

 Errors in estimation, information gathering and handling; 

and 

 Random execution and estimation impacts. 

IV. EFFICIENCY DIFFERENCES DUE TO REAL CONSTRAINTS 

It is reasonable to expect that there will be differences in 

efficiency between particular plants because of the 

constraints within which they were constructed and operate. 

Considerations which can impact significantly on efficiency 

include: 

 Fuel moisture content (influences latent and sensible heat 

losses) 

 Fuel ash content (impacts on heat transfer and auxiliary 

plant load); 

 Fuel sulfur content (sets design limits on boiler flue gas 

discharge temperature); 

 Use of closed-circuit, once-through or coastal cooling-

water systems (determines cooling-water temperature); 

 Normal ambient air temperature and humidity; 

 Use of flue gas cleaning technologies, e.g., selective 

catalytic reduction (SCR), fabric filtration, flue gas 

 Desulphurization (FGD) and CO2 capture (all increase 

on-site power demand); and 

 Use of low‑ NOx combustion systems (requires excess 

combustion air and increases unburned carbon). 

V. SUMMARY 

The rising complexities in cutting edge innovative units have 

expanded the significance of dependability, accessibility and 

practicality. This is for the most part valid in process 

enterprises, described by costly particular gears and thorough 

ecological conditions. From the writing audit, it is discovered 

that no inflexible framework for support can be connected 

generally to process ventures to control each circumstance. 

Along these lines an appropriate support system must be 

outlined and create to suit the necessities of a specific 

procedure industry. A point by point practices examination 

and logical upkeep arranging helps the gear/frameworks be 

stay accessible for long term. With a specific end goal to 

express the framework accessibility in quantitative terms, it 

is important to create numerical models for the 

framework/sub frameworks and break down their practices to 

assess the execution in genuine working conditions. 

Differential conditions related with the change chart are 

fathomed recursively in consistent state condition for given 

disappointment and repair rate. The effective fulfillment of a 

coal based warm power plant requires estimation of the 

settled and variable costs associated with the task. 

VI. CONCLUSION 

The plant is isolated into a few frameworks. A nitty gritty 

practices investigation and logical upkeep arranging enable 

the frameworks to be stay accessible for long span. Keeping 

in mind the end goal to express the framework accessibility 

in quantitative terms, it is required to create numerical models 

for the framework. The accessibility of each framework is 

gotten utilizing Markov birth-demise process. The warm and 

financial investigation of a coal based warm power plant is 

done to anticipate the coal utilization rate, in general warm 

effectiveness, mass stream rate of steam through evaporator, 

and Net present estimation of warm power plant for given 

plant load and excess of heater feed pump and condensate 

extraction pump. Monetary investigation incorporates gear 

cost, fuel cost, task cost, upkeep cost and yearly income. 
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