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Climate change :Change in the 
average surface temperature on 
Earth. The average temp. on our 
planet has been 15˚C, but the past 
few years have seen drastic 
variations in the same, both up 
and down

REASON :Overexploitation of 
fossil fuels by humans and 
deforestation

RESULT: Release of carbon 
dioxide & other greenhouse 
gases, such as methane and 
nitrous oxide, into the atmosphere

1. Rise in the sea level
2. Extreme weather conditions
3. Melting polar ice
4. Floods
5. Droughts causing wildfires





Coal Based Thermal Power Plant Schematic Diagram



Important Components of Typical Coal Based Thermal Power Plant



Heat & Mass Balance Diagram 
Turbine Cycle Heat Rate



Typical Auxiliary Power consumption in Thermal
Power Plant



Coal Fired Power Plant Boiler











ENERGY EFFICIENCY
Energy Audit : Methodology

• Audit Step 1 : Data Collection

• Audit Step 2 : Observation, 
measurement & trials

• Audit Step 3 : Data Analysis & 
Findings

• Audit Step 4 : Implementing some of
the measures and evaluation by trials
(Online at equipment)

• Audit Step 5 : Recommendations & 
Techno-economic evaluation

• Audit Step 6 : Presentation to Top 
management & Detailed report 
preparation

• Audit Step 7 : Implementation 
Action plan preparation & Periodic 
Review

ThermalElectrical

Collecting the information on 
inventory of the thermal installed 
and its operating parameters
(like hours, Capacity, etc.)

Equipment / Sections

• Boilers & Steam System

• Steam Turbine

• Deareator

• Condenser

• LP Heaters

• HP Heaters

• Refrigeration & Air-
conditioning

• Cooling Tower

•

Energy & Mass balances carried 
out and user end requirements 
matched with installed 
capacities.

Collecting the information on 
inventory of the electrical 
equipment installed and its 
operating parameters (like hours, 
actual load in kW etc.)

Equipment / Sections

• Electrical Systems-Transformer

• Electric Motor & Drives

•Pump , Fan & Blower

•Chiller compressor

• Compressed Air System 

(Generation, Distribution & 

Utilization)

• Lighting System

• Harmonic analysis

Review of Loading parameters / 
reasons for deviations analyzed.



ENERGY EFFICIENCY
Online Measuring Instruments
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Case Study – 1 Installation of Water source Heat Pump for
Boiler Feed water Preheating



Case Study – 1 Installation of Water source Heat Pump for
Boiler Feed water Preheating

Existing Scenario
Two 90 TPH Boiler is running;

28 TPH of makeup water is supplied at ambient temperature to the deaerator, where it 
is heated to 105°C using steam extracted by Steam Turbine.

Inlet Make up Water temperature = 25°C to 30 °C

Outlet Make up Water temperature = 80°C



ValueUOMParameter

25oCFeed Water Temperature

3600kCal/kgGCV of Fuel (Indian Coal)

28TPHMake up Feed Water flow-rate

324daysOperating days per year

20160Tons/yearAnnual Steam consumption

2.2Rs/kgSteam generation rate

443.5Rs. LakhAnnual Energy spend for Boiler Make-up water 
preheating

5503741kWh/yearHeat pump Electricity consumption

220.15Rs Lakh/yearHeat pump Electricity consumption Cost

195668TRH/yearAnnual Chilling TRH production

156534kWh/yearElectricity consumption for Chilling TRH producing

5347207kWh/yearNet Electricity Consumption by Heat pump

4Rs/kWhElectricity Rate Rs/ kWh

213.9Rs Lakh/yearNet Electricity consumption cost by New Heat pump per 
year after Chilling as byproduct

570000kWh/yearSteam is passed through turbine , more kWh generation



ValueUOMParameter

22.8Rs Lakh/yearAnnual Monetary benefit with Electrical power generation

252.4Rs Lakh/yearNet Monetary Benefit per year

400Rs LakhInvestment for Heat pump installation & Integration with 
Chilled water system

1.58YearsPayback period

Case Study – 1 Installation of Water source Heat Pump for
Boiler Feed water Preheating

 Heating Output by Heat pump Coal Saved

 Chilling Output by Heat pump -Load on existing Chiller is reduced

 Steam reduction in Inefficient process of Deaerator

 Turbine more Electricity generation by saved steam

 GHG emission reduction 2250 Ton/year





Case Study – 2 Energy Efficiency
Reduction of Air Ingress into Flue gas by arresting APH

Leakages
Air leakage occurs in the APH because of the pressure difference between the high-pressure 
air and the low pressure exiting flue gases. The air leaks into the flue gas stream and exists 
to the stack resulting as follows:

 Energy loss of hot air
Pressure loss of hot air
 Additional load on the ID fan

Result :

The flue gas temperature at the APH outlet increases on account of this besides resulting in 
reduced boiler efficiency and increased auxiliary power of the fans.

Improvement Measures during shut-down

 Replacement of worn out seals –radial, axial & bypass
 Adjustment of radial sector plates to maintain gap
 APH water washing



Reduction of Air Ingress into Flue gas by arresting
APH Leakages



Case Study – 3 Energy Efficiency
Installation of Sonic soot blowers in place of Steam soot

blowers
Existing Condition : Air Pre-heater soot blowing is done by steam - Inefficient 
system

Energy Saving Potential : APH Soot bowing by Sonic Soot Blower results in
reduction of steam consumption





Case Study – 4 Energy Efficiency
Stoppage of one Vacuum pump in Unit Normal operation

by arresting Air leakages in Condenser system

Existing Condition: In normal plant operation, both vacuum pumps are
found I operation to meet vacuum requirement of Condenser

Design Condition : The plant is designed for operating one vacuum 
pump with one stand by pump.



⚫Performance of Condenser
⚫Vacuum is deteriorated due to very high air ingress in

Condenser, plant is operating two vacuum pump instead of
one pump operation as per design.

OperatingDesignUnitParameter

703212324680461505kCal/hrCondenser Duty

92.6875.98mmHgCondenser Pressure

2.614.060CTerminal Temperature Difference

Energy Saving Potential

210 X 2210kWPower consumption by 
Vacuum pump

630000315000kWhAnnual Energy consumption

6.93Rs. LakhAnnual Monetary saving

10.0Rs. LakhInvestment for Air arresting

11monthsPayback period



Case Study – 5 Energy Efficiency
Proper insulation of Boiler, APH, Economiser & Steam

Distribution network ,LP Heaters, HP Heaters, Deaerator

Hot Insulation Survey by 
Thermography Camera based on 

Infrared Radiation Principle
To 

Estimate Heat loss



Case Study – 5 Energy Efficiency
Heat Loss Estimation of uninsulated or weak insulated

area of Boiler & Turbine area

ValueUnitParameter

29200Lakh kCalAnnual Insulation Heat Loss

5400kCal/kgCoal GCV

54100TonneAnnual Coal saving

27.0Rs. LakhAnnual Monetary saving

25.0Rs. LakhInvestment for proper 
insulation

11monthsPayback period




