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IMPACT

:

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

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
thesame,bothupanddown

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

REASON: Overexploitation of fossil fuels by 
humans and deforestation





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

•

•

•

•

•

•

•

Electrical Thermal

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 Review of Loading parameters /

reasons for deviations analyzed.

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

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

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 EFFICIENCY 
OnlineMeasuring Instruments



Case Study –1 Energy Efficiency
Installationof VFD for Condensate Extraction Pump

Coal Based Thermal Power Plant Capacity 685 MW Design Boiler 
Capacity2126TPH Design Gross Heat Rate 2061kCal/kWh Design Boiler 
Efficiency 87%

A minimum circulation line is maintained incase of high level at the 
Deaerater.

Energy saving potential for rationalizing CV opening of minimum 
circulation line.

Motor Operating Power

Water Flow-rate

Total Head

Pumping System Efficiency 

Energy Saving due to low 

load Annual Monetary 

Benefit Investment for MV 

VFD Payback period

kW

m3/hr

m

%

kWh

INR Lakh 

INR Lakh 

Year

826

870

285

82%

813 

646 

258 

56% 

585360 

20.5

50

2.4



Case Study –2 Energy Efficiency
Reduction of Air Ingressinto Flue gas by arresting APH Leaka ges

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 Ingressinto Flue gas by arresting APH Leaka ges



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.
Paramete

r

Unit Design Operating

Condenser Duty

Condenser Pressure

Terminal Temperature Difference

Energy Saving Potential

Power consumption by 
Vacuum pump

Annual Energy consumption

Annual Monetary saving

Investment for Air arresting

Payback period

kCal/hr

mmHg

0C

kW

kWh
Rs. Lakh

Rs. Lakh
months

210

315000

680461505 

75.98

4.06

210 X2

630000
6.93

10.0
11

703212324 

92.68

2.61



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

Paramete

r

Unit Valu

eAnnual Insulation Heat Loss

Coal GCV

Annual Coal saving

Annual Monetary saving 

Investment for proper 
insulation

Payback period

Lakh kCal 

kCal/kg 

Tonne

Rs. Lakh 

Rs. Lakh

months

29200

5400

54100

27.0

25.0

11
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