
Boiler air supply adjustment in thermal
power plants

How to control main steam temperature in thermal power plants?

Abstract: Achieving accurate control of main steam temperature is a very difficult task in Thermal power

plants due to the large process lag (8 to 10 minutes) associated with the superheater system. A control oriented

boiler model and an appropriate optimal control strategy are the essential tools for improving the accuracy of

this control system.

 

How to control temperature distribution in a thermal power plant?

This issue is even more critical in those thermal power plants which are not equipped with modern systems for

combustion enhancement,such as low NOx burners. Research has shown that the temperature distribution

inside the boiler of such power plant can be controlled by adjusting firing,through coal redistribution among

the mills.

 

What factors affect boiler efficiency and hazardous-gas-emission reduction?

One of the most critical factors affecting boiler efficiency and hazardous-gas-emission reduction is the volume

of excess air mixed with fuel. Kermani et al. [17]proposed a knowledge-based approach to model the

efficiency of a 320-MWnatural-gas-fired steam power plant in Isfahan,this model is based on fuel and air

entering boiler.

 

How to control a real boiler operation with precision?

In order to control a real boiler operation with precision,one must build a Three - in - one modelcomprising (i)

Boiler plant model (ii) Control system model and (iii) Expert plant operator model. The development and

implementation of (i) and (ii) vis-&#224;-vis steam temperature control has been discussed briefly in this

paper.

 

Why does a boiler need to be optimized?

Operating a boiler that is not optimized further leads to increased levels of unburnt carbon, increased excess

air requirements, incorrect primary and secondary air to fuel ratios, reduced boiler efficiency and increased

slagging etc. Hence it is necessary for all thermal power plants to optimize the combustion.

 

Why is optimum excess air coefficient important in boiler control system?

Especially optimal excess air coefficient is absolutely embedded in boiler control system to make unit operate

economically. Under such circumstances,Mechanism modeling,determining optimum excess air coefficient

simultaneously maintaining certain boiler steam parameters,is extremely important.

Primary Air Fan ( PA Fan) Steam boilers having an external furnace are generally provided with both Primary

( pa fans ) and Secondary air inlets and both play an important role in the combustion of fuel.. Primary air is

generally the basic amount of air required for complete combustion of fuel and it depends upon the
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composition and quantity of fuel required by the ...

The fan is pushed the supply air into the combustion chamber of the boiler and continues the entire

combustion process. This fan is called a Forced Draft fan or shortly FD fan. ... If fuel is available along with

water supply, thermal power ...

The power load downward adjustment range of four periods in the heating season are 9.21%, 20.44%, 14.09%

and 5.31% respectively, compared with the entire plant actual power under the same heat load.

As air leakage increases, the FD fan needs to handle an additional volume of air to supply combustion air to

the boiler. Additionally, the ID fan power increases, because the fan has to handle ...

The air flow control for boilers at combined heat and power plants is applied separately for each burner. The

functional diagram of the system for regulating the total air flow rate when burning ...

Variable-Pitch Axial Flow Fans for Thermal Power Stations 2 points of maximum interest therefore falling

into the highest efficiency spectrum. Fields of application Axial-flow fans in thermal power stati-ons are used

as fresh-air (forced-draft), induced draft and pulverizer air fans; in recent years they have also become more

widespread in a flue-

Kermani et al. [17] proposed a knowledge-based approach to model the efficiency of a

320-MWnatural-gas-fired steam power plant in Isfahan, this model is based on ...

In 2018, according to the last data published by the General Direction of Energy and Geology (DGEG, 2020),

in Portugal, the contribution of biomass to renewable energy production was approximately 50%.However,

although 89% of biomass has been converted into other forms of energy, specifically in dedicated thermal

power plants and cogeneration plants, ...

The article is devoted to the analysis of the technological process of heat load control and cost-effective fuel

combustion in furnaces of drum steam generators at a thermal power plant.

Research has shown that the temperature distribution inside the boiler of such power plant can be controlled

by adjusting firing, through coal redistribution among the mills. Furthermore, disturbed flame symmetry (i.e.

non-uniform temperature distribution in the boiler) ...

In a thermal power plant the least efficient component to poor performance of the boiler. Efficiency testing

helps is Boiler. A captive Thermal power plant (TPP) in a heavy to find out how far the Boiler efficiency drifts

away from industry has to supply uninterrupted power and process the best efficiency (norms). Any observed

abnormal
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The power load downward adjustment range of four periods in the heating season are 9.21%, 20.44%, 14.09%

and 5.31% respectively, compared with the entire plant actual power under the same heat load. Moreover, the

operational flexibility of CHP plants can be enlarged by decreasing the pressure of heating extraction.

This model is used to determine the effect of various excess air ratios and different types of fuels on the

performance of the plant. The different boiler losses of boiler from ...

Theoretical (Stoichiometric) air-fuel preheating of combustion air and feed water greatly ratio and excess air

supplied are to be determined first for enhances the Boiler efficiency. The ...

This paper describes the various methods for enhancing the energy efficiency of Boiler Feed Pumps (BFP) in

thermal power plants based on the energy audit study conducted in 28 numbers of 210 MW ...

all thermal power plants to optimize the combustion. In this paper, combustion is optimized by the use of

secondary air damper which reduces heat loss and increases boiler efficiency. II. ...

Boiler fan is the main power consumption device in thermal power units and the induced draft fan accounted

for the largest proportion. Reducing the energy consumption rate of induced draft fan is ...

power plants bring together air and fuel (natural gas, waste gas, oil or coal) for combustion, which creates

heat. The heat boils the water, ... inlet air and gas flow boiler applications, thermal

The economic evaluation system of the power plant boiler uses the boiler operating parameters in the DCS

system of the power plant, such as the flue gas temperature, the oxygen content of the flue gas, the carbon

content of the fly ash, the CO concentration, etc., to calculate the boiler thermal efficiency and the coal

consumption of the unit in real time (GB, ...

In a boiler, the excess air calculation depends on the percentage of oxygen and the percentage of carbon Fig. 2

Schematic of the combustion system in 660-MW supercritical thermal power plant, [2] Table 1 Different

excess air ratios versus overall airflows S. no. The ratio of excess air (%) Overall airflow (tonnes) 1 0.105

1350.40 2 0.122 1482.20

The annual consumption of coal resources by the combustion process is significant, and the associated

environmental degradation has gotten worse. Enhancing the combustion system of power plant boilers to

increase energy conversion efficiency and support sustainable development has become a significant research

goal in light of this crucial ...

Air pollution: Thermal power plants emit air pollutants such as sulfur dioxide, nitrogen oxides, and particulate

matter. These pollutants can cause respiratory problems and other health problems. Water pollution: Thermal

power plants use a lot of water for cooling, and this water can be polluted with chemicals and heavy metals.
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The results show good thermal efficiency and emission performance and are applicable to adjust the air

distribution mode to achieve fuller combustion of supercritical ...

plants and achieving energy conservation and emission reduction of thermal power units[7]. 2. Problems

Existing in Energy Consumption of Boilers in Thermal Power Plants 2.1 Boiler Operation and Equipment

Problems . In the selection of boiler equipment, many thermal power plants only consider the immediate

1. Introduction. Combustion is one of the key processes at thermal power plants (TPPs) [Citation 1].The

efficiency and availability of the entire TPP depend on its adequate control [Citation 2-5].A good solution for

the control task results in many benefits, such as robust maintenance of steam parameters, reduced

environmental pollution, less ash and soot, ...
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