




1

01

01

02

03

03

09

10

14

16

17

17

18

20

22

23

27

27

34

39

42

48

55

57

64

74



79

79

80

80

91

92

95

96

96

97

97

98

104

111

111

112

113

114

122

124

127

131

132

135

137

141

143

144

145



157

157

158

167

168

170

171

174

175

178

183

183

187

201

202

203

203

204

207

207

207

208

209

209



229

229

230

230

233

238

240

240

241

241

245

245

246

251

252

254

259

259

260

262

266

271

275

277

278

279

280

280







Basics of
Energy and its
Various Forms



















Commercial and non-commercial energy, Primary energy resources, Commercial 
energy production, Final energy consumption, Indian energy scenario, Sectoral 
energy consumption, Energy needs of growing economy, Energy intensity on 
purchasing power parity (PPP) basis, Long term energy scenario, Energy pricing, 
Energy security, Energy strategy for the future, Energy conservation and its 
importance 
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Energy Conservation Act-2001 and its features, Notification under the Act, Designated 
Agencies, Schemes of Bureau of Energy Efficiency (BEE)- ECBC, S&L, DSM, BLY, SME's, 
Designated Consumers, Electricity Act 2003, Integrated Energy Policy, National Action Plan 
on Climate Change

























































Electricity basics - DC & AC currents, Electricity tariff, Thermal basics - fuels, thermal 
energy contents of fuel, Temperature & pressure, Heat capacity, Sensible and latent heat, 
Evaporation, Condensation, Steam, Moist air and humidity, Heat transfer, Units and 
conversion, MTOE conversion

















































Definition, Energy audit, Need, Types of energy audit. Energy management (audit) approach, 
Understanding energy costs, Benchmarking energy performance, Matching energy use to 
requirement, Maximizing system efficiencies, Optimizing the input energy requirements, Fuel 
and energy substitution, Energy audit instruments and metering, Manner and intervals of EA 
regulation.

(or)

and



In any industry, the three top operating costs are often found to be energy (both electrical and thermal), 
labour and materials. Among the three, energy has the highest potential for cost reduction.  Energy audit 
will help to understand more about the ways energy is used in the industry, and help in identifying the 
areas where waste can occur and where scope for improvement exists. Such an audit programme will 
review variations in energy costs, availability and reliability of supply of energy, decide on appropriate 
energy mix, identify energy conservation technologies, retrofit for energy conservation equipment etc. 
In general, energy audit is the translation of conservation ideas into realities, by evolving technically 
feasible solutions with economic and other organizational considerations within a specified time.  

The type of energy audit to be performed depends on the type of industry, the depth to which final 
audit is needed, and the potential and magnitude of cost reduction desired. Thus energy audit can be 
classified into the following types: Preliminary Audit, Targeted Energy Audits and Detailed Audit



ten-step 

and

Plan and Organise

Meeting



kWH 

personnel
Identification and 
development of Energy 
Conservation (ENCON) 
opportunities 

Reporting and Presentation 

PHASE III –POST AUDIT PHASE



opportunity to meet the personnel concerned, to familiarize 
with the site and to assess the procedures necessary to carry 
out the energy audit.



An overview of unit operations, important process steps, material and energy use and waste generation 
is then assembled in the form of process flow diagram. Information from existing drawings, records and 
shop floor survey will help in preparing the flow chart. Simultaneously the team should identify the 
various inputs and output streams at each process step. A typical example of flowchart of Penicillin-G 
manufacturing is given in the Figure 4.1. 



Energy Usage by Processes: This is where the major opportunity for improvement lies and many of
themare hidden. Process analysis is a useful tool for process integrationmeasures.







Report on

DETAILED ENERGY AUDIT
TABLE OF CONTENTS
i.   Acknowledgement 
ii   Energy Audit Team
iii. Executive Summary 

Energy Audit Options at a glance and Recommendations 

1.0 Introduction About the Plant 
1.1  General plant details and descriptions 
1.2  Component of production cost (Raw materials, energy, chemicals, manpower, 

overhead, others) 
1.3  Major energy use and areas 

2.0 Production Process Description 
2.1  Brief description of manufacturing process 
2.2  Process flow diagram and Major unit operations 
2.3  Major raw material inputs, quantity and costs 

3.0 Energy and Utility System Description 
3.1  List of utilities 
3.2  Brief description of each utility 

3.2.1 Electricity 
3.2.2 Steam 
3.2.3 Water 
3.2.4 Compressed air 
3.2.5 Chilled water 
3.2.6 Cooling water

4.0 Detailed Process Flow Diagram and Energy & Material Balance 
4.1  Flow chart showing flow rate, temperature, pressures of all input - output streams 
4.2  Water balance for entire industry

 
5.0 Energy Efficiency in Utility and Process Systems 

5.1   Specific energy consumption 
5.2   Boiler efficiency assessment 
5.3   Thermic fluid heater performance assessments 
5.4   Furnace efficiency analysis 
5.5   Cooling water system performance assessment 
5.6   DG set performance assessment 
5.7   Refrigeration system performance 
5.8   Compressed air system performance 
5.9   Electric motor load analysis 
5.10 Lighting system 

6.0 Energy Conservation Options and Recommendations 
6.1 List of options in terms of no cost, low cost, medium cost and high cost, annual energy 

savings and payback 
6.2  Implementation plan for energy saving measures/Projects 

ANNEXURE 
Al.   List of instruments 
A2.  List of Vendors and other Technical details



The following worksheets (refer Table 4.2 & Table 4.3) can be used as guidance for energy audit 
assessment and reporting in Executive Summary. Table 4.4 shows the reporting format for energy 
conservation recommendations in the main report.

Table 4.2 Summary Of Energy Saving Recommendations

Energy Saving

Recommendations

Annual Energy

(Fuel & Electricity) 

Savings (kWh/MT 

or kL/MT)

Annual Cost  

Savings 

(Rs. Lakhs)

 

Capital 
Investment 
(Rs. Lakhs)

Simple 
Payback 
Period



Operation

Operation

Net Energy Savings 



















Parameters of importance other than electrical such as Temperature and Heat Flow, Radiation ,Air and
Gas Flow, Liquid Flow, RPM , Air Velocity, Noise and Vibration, Dust Concentration, TDS, PH,
Moisture Content, Relative Humidity, Flue Gas Analysis – CO , O , CO, SO , NO , Combustion2 2 x x

Efficiency etc.

kVA
kVA



Combustion Gas Analyzer:

It is light and easier to handle compared to the fuel
efficiencymonitor.

Manometer with Pitot Tube:



Contact Thermometer:

Non Contact Infrared Thermometer:

Ultrasonic Flow Meter:



Psychrometer:



Lux Meters:

Smart Energy Meters:





Collect energy consumption, and production data for the equipment and processes covered 
within the scope of energy audit, operating data, and schedule of operation, non proprietary 
process flow charts, and production level disaggregated by product, if applicable, and other 
related historical data essential by the accredited energy auditor for achieving the purpose of 
energy audit.



Where different alternatives for implementation of an energy efficiency measure are available, 
the accredited energy auditor shall examine and discuss such options and recommend the 
techno-financially better option;

A monitoring and verification protocol to quantify on annual basis the impact of each measure 
with respect to energy conservation and cost reduction for reporting to Bureau and the concerned 
State designated agency;

A time schedule agreed upon by the designated consumer of selected measures taking into 
consideration constraints such as availability of finance and availability of proposed equipment.

The energy audit report shall highlight, details of specific energy consumption, list of 
recommendations to reduce energy consumption and costs, monitoring and evaluation of impact of 
selected measures and conclude with certification by accredited energy auditor stating that  -

All data monitoring devices are in good working condition and have been calibrated or certified by 
approved or authorized agencies and no tempering of such devices have occurred.



(3) The accredited energy auditor shall highlight the strengths and weaknesses of the designated 
consumer in the management of energy and energy resources in the energy audit report and 
recommend necessary action to improve upon method of reporting data, energy management 
system in detail along with their underlying rationale, and improving energy efficiency and 
reducing energy consumption of the designated consumer.

(4)  The accredited energy auditor shall sign the energy audit report under the seal of its firm giving all 
the accreditation details along with details of manpower employed in conducting the energy audit. 

(5)  The energy audit report shall include a work schedule sheet duly signed by accredited energy auditor 
and energy manager of the designated consumer.





1.  NPC Energy Audit Manual and Reports 

2.  Energy Management Handbook, John Wiley and Sons - Wayne C. Turner 

3.  Guide to Energy Management, Cape Hart, Turner and Kennedy 

4.  Cleaner Production – Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by 

National Productivity Council 

www.eeca.govt.nz 

www.energyusernews.com 
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Facility as an energy system, Methods for preparing process flow, Material and 
energy balance diagrams.

• To assess the input, conversion 
efficiency, output and losses

•  To quantify all material, energy and 
waste streams in a process or a system

• Powerful tool for establishing basis 
for improvement and potential savings

Purpose of Material and Energy 
Balance



Unit
Operation

Stored Materials
mS1mS2mS3

Stored Energy
ES1ES2ES3

Products out
mP1mP2mP3

Waste products

mW1mW2mW3

Energy in 

products

EP1EP2EP3

Energy in

Waste
EW1EW2EW3

Energy losses

To surroundings
EL1EL2EL3

Raw
Materials in

mR1mR2mR3

Energy in

Heat, Work,

Chemical, Electrical
ER1ER2ER3

Figure 5.2 Mass and Energy Balance





Previous Unit
operations

Unit operations

Subsequent
Unit

Operations

Energy

Control

Wasted
Energy

By-products
Wasted Energy

Figure 5.3 Representation of Process



Inputs of the process could include raw materials, water, steam, energy (electricity, etc); 



Process Steps should be sequentially drawn from raw material to finished product. 
Intermediates and any other by-product should also be represented. The operating 
process parameters such as temperature, pressure, % concentration, etc. should be 
represented.

3The flow rate of various streams should also be represented in appropriate units like m /h 
or kg/h. In case of batch process the total cycle time should be included. 

Wastes / by products could include solids, water, chemicals, energy etc. For each process 
steps (unit operation) as well as for an entire plant, energy and mass balance diagram 
should be drawn. 

Output of the process is the final product produced in the plan



1) Total: X = Y + 1000………………..….………….. EQ-1

 2) Oil: 0.8 * X = 0.92 * Y + 0.6 * 1000….………….... EQ-2 

 3) UBP: 0.15 * X = 0.06 * Y + v * 1000………….….. EQ-3

 4) IMP: 0.05 * X = 0.02 * Y + w *1000..…………….. EQ-4

 5) OUTPUT impurities & UBP:  v + w = 0.4 ….…….. EQ-5    





1)  Mass In = Mass Out: 5833 = Y + Z    (i.e.  Z = 5833-Y) … EQ-1

 2)  Fat In = Fat Out: 0.04 * 5833 = 0.0045 * Y + 0.45 * Z … .. EQ-2 



and so, 1.5 x 1 = n x 0.08206 x 298 
3 n = 0.061 mole/m

weight of air = n x mean molecular weight 
3 = 0.061 x 28.8 = 1.76 kg / m

3and of this 23% is oxygen, so weight of oxygen = 0.23 x 1.76 = 0.4 kg in 1 m
3 Concentration of oxygen = 0.4kg/m

3 or 0.4 / 32 = 0.013 mole / m



Dust balance, Mass = Mass(in) (out)

Inlet gas dust = Outlet gas dust +
HopperAsh



1. Calculation in/ out dust quantity 



Figure 5.6 Energy Balance in Power Plant Cycle

The Figure 5.6 below illustrates power
cycle schematic. In this input heat energy
(Q ) resulting from combustion of fuel is in

transferred to water in a steam generator
(boiler). The fluid feed water is pumped
using input energy W . The steam is usedin

to drive the turbine and perform useful
work W ,- and the steam is condensed inout

condenser giving its heat energy Q  The working fluid is feed water which changes its stateout

from water to steam and back to condensate.





 

Transformer
DG Set
Boilers
Chillers

Water Supplies
Air Compressors

Energy 
Conversion

Energy Input

Energy Facility / Utility

DM Water

Cold/hot air

Compressed air Energy 
Utilization

Heat Output

Heat out in products
Flue gas
Water vapour
Heat and emissions

Raw Material

Coal
Oil
Gas
Electricity

Product

Electricity

Steam

Thermic fluid

Chilled Water

Transformer
DG Set
Boilers
Chillers

Water Supplies
Air Compressors

Energy 
Conversion

Energy 
Conversion

Energy 
Utilization

Production 
Facility



Quantity of water required =X kg 
Specific heat of water = 1 kCal/kg °C
Inlet cooling water temperature (T ) = 28°C 3

Maximum cooling water outlet temperature (T ) = 33°C 4

Heat removed by water X x 1 x (33 — 28) = 5X kCal 

For energy balance: 
Energy Stream #1 = Energy Stream #2 
or Quantity of water required (X) = 14000/5 = 2800 kg 



Figure 5.9 Sankey Diagram for an Internal Combustion Engine 
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Energy policy, Key elements, Formulation, Ratification, Organizing – location of 
energy management, Top management support, Managerial function, Roles and 
responsibilities of energy manager, Accountability, Force field analysis, Marketing 
and communicating-training and planning, Motivation, Information system-
designing, barriers, strategies, Management tools (5S, TPM, TQM, Kaizen, small 
group activities, ISO 50001)

Top management

commitment and

support

Assessing Energy
Profile and

Establishing baseline

Energy Policy

and Planning

Implementation

Evaluating Energy
Performance

Recognizing

Achievements



3 key factors of motivation

1. Motivation is already within people. The
task of supervisor or manager is not to
provide motivation, but to know how to
bring it out.

2. The amount of energy and enthusiasm
employees are willing to invest in their
work varies with the individuals. Not all
are over-achievers., but not all are lazy
either.

3. The amount of personnel satisfaction to
be derived determines the amount of
energy an employeewill invest in the job

Another effective way to motivate employees is through recognition. The employees are
committed, if they are involved personally in setting realistic, but challenging targets. Energy

132



conservation goals must be decided by the operating department and not be dictated by senior 
management. Healthy competition between departments and plants must be encouraged to 
motivate them to set the goals higher and to work harder to achieve them. A documented 
program by each department and every plant on how they plan to attain their goals should 
accompany these goals. The program will contain activities and assigned responsibilities that 
will lead to reaching the goals.  
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External Recognition
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Kaizen events focuses on reducing various forms of wastes and often energy reduction result
fromprojects that focus on an area or a process. For example, a project thatwas implemented to
reduce colouring chemicals in a plastic industry resulted in small changes in plant layout and
material flow to its use. This ended up in big reduction in amount of forklift travelled and fuel
used in the forklift.
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Total productive maintenance (TPM) is the method that focuses on optimizing the 
effectiveness of manufacturing equipment. TPM builds upon established equipment-
management approaches and focuses on team-based maintenance that involves employees at 
every level and function.
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TQM is a process for managing quality. TQM is often associated with the phrase - "doing the 
right things right, first time". The rejections or failing to meet specifications also involves 
energy loss, for example, a casting produced with blow holes has to be scraped and which 
involves considerable energy. Hence TQM can complement an energy management program. 
The implementation of TQM must involve the following: 
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The future ISO 50001 standard for energy 

management was recently approved as a Draft 

International Standard (DIS). ISO 50001 is 

expected to be published as an International 

Standard by early 2011.

ISO 50001 will establish a framework for 

industrial plants, commercial facilities or entire 

organizations to manage energy. Targeting 

broad applicability across national economic 

sectors, it is estimated that the standard could 

influence up to 60% of the world's energy use.

The document is based on the common elements 

found in all of ISO's management system 

standards, assuring a high level of compatibility 

with ISO 9001 (quality management) and ISO 

14001 (environmental management). ISO 

50001 will provide the following benefits:

Energy Management System enables 
an organization to take a systematic 
approach in order to achieve 
continual improvement of energy 
performance, energy efficiency, and 
energy conservation. 

An energy management system 
addresses: 

- Energy supply;

- Measurement;

- Documentation and reporting of 
energy use; and 

- Procurement and design 
practices for energy-using 
equipment, systems and 
processes. 
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(b) Reducing specific energy consumption of clinker from 100 kWh/ton to 90 kWh/ton  by 2012
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Monitoring and 
Evaluation

Continuous from 
April onwards
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Investment - Need, Appraisal and Criteria, Financial analysis techniques - Simple payback 
period, Return on investment, Net present value, Internal rate of return, Cash flows, Risk and 
sensitivity analysis, Financing options, Energy performance contracts and role of ESCOs
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A cogeneration system installation is expected to reduce a company's annual energy bill by Rs. 23 Lakhs. 
If the capital cost of the new cogeneration installation is Rs. 90 Lakhs, and the annual maintenance and 
operating costs are Rs. 5 Lakhs, what will be the expected payback period for the project?
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In comparing projects ROI does not require similar project life or capital cost for comparison. ROI must 
always be higher than cost of money (interest rate); the greater the return on investment better is the 
investment.   Z
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It can be clearly seen that the discount rate which results in the net present value being zero lies 
somewhere between 12% and 13%. It is closer to 13%.

The exact internal rate of return can be found by interpolation or plotting the net present value on a 
graph as shown in Figure 7.1.
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Suppose, a feasible project is based on energy cost saving that escalates at 10% per year, but a sensitivity 
analysis shows the break-even is at 9% (i.e. the project becomes unviable if the inflation of energy cost 
falls below 9%). There is a high degree of risk associated with this project.

Sensitivity analysis is undertaken to identify those parameters that are both uncertain and for which the 
project decision taken through the NPV or IRR is sensitive. The effect of switching values of key 
variables required for the project decision (from acceptance to rejection) can be compared with the post 
evaluation results of similar projects. For large projects with NPV or IRR close to the cut-off rate, a 
quantitative risk analysis incorporating different ranges for key variables and the likelihood of their 
occurring simultaneously is recommended. Sensitivity and risk analysis should lead to improved project 
design, with mitigation actions against major sources of uncertainty involved. 

Macro economic variables are the variable that affects the operation of the industry of which the 
company operates. They cannot be changed by the firm's management. Macro economic variables, 
which affect projects, include among others: 

The various micro and macro factors / variables that are considered for the sensitivity analysis are listed 
below. 
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If the project is to be financed externally, one of the attractive options for many organizations is the use of 
energy performance contracts delivered by energy service companies, or ESCOs. 
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In order to calculate cost savings from the energy savings, the parties must agree on how to handle energy 
price fluctuations, because the resulting amount should be a function only of the efficiency measures and 
not on the fluctuating energy costs. One method is to agree on a set price, either defined upfront in the 
performance contract or a formula or definition for calculating the price (e.g. the average monthly energy 
cost over the time period being examined). These are the details that need to be negotiated in the 
performance contract.

g) Risk assessment and mitigation plan is prepared covering design and construction risk, 
performance risk, financial, economic and regulatory risk.
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Table 7.1 Overview of Energy Efficiency Measures

With the infrastructure available for central cooling 
distribution system, it is possible to use the same for 
Central Heating System in winter at marginal cost

Replacement of existing pumps with the more efficient 
pumps and piping modification for more efficient pumping

Replacement of Window and Split ACs with Centrifugal 
Chiller based Central AC System

Retrofit based on Design and Technology for task lighting

Replacing Electrical heating with LPG heating
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Assume project A has an IRR of 85% and NPV of Rs 15,000 and project B has an IRR of 25% 
and NPV of 200,000. Which project would you implement first if financing is available and 
project technical life is the same?
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100 numbers of fused 60 Watt incandescent light bulbs (ILB) are replaced by same 
numbers of 12 Watt CFL instead of new ILB. Calculate the following for 4000 hours of 
operation per year.

A company invests Rs.10 lakhs and completes an energy efficiency project at the 
beginning of year 1. The firm is investing its own money and expects an internal rate of 
return, IRR, of at least 26% on constant positive annual net cash flow of Rs.2 lakhs, over a 
period of 10 years, starting with year 1. 





Definition and scope of project, Technical design, Financing, Contracting, Implementation 
and performance monitoring, Implementation plan for top management, Planning Budget, 
Procurement procedures, Construction, Measurement and verification 
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Figure 8.1 Work Breakdown
Structure Diagram
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1. Specify the Individual Activities

From the work breakdown structure, list the activities in the project. The project (made up of several 
tasks) should have only a single start activity and a single finish activity. 

2. Determine the Sequence of the Activities

Develop the relationship among the activities. Decide which activities must precede and which must 
follow others.

3. Draw the Network Diagram

Draw the “Network” once all the activities and their sequencing have been defined. Network diagram 
originally was developed as an activity on node (AON) network, but some project planners prefer to 
specify the activities on the arrow.

4. Estimate Activity Completion Time

Assign time and/or cost estimates to each activity using past experience or the estimates of 
knowledgeable persons.

CPM is a deterministic model that does not take into account variation in the completion time, so one 
fixed time is used for an activity.

5. Identify the Critical Path

The critical path is the longest-duration path through the network. The significance of the critical path is 
that the activities that lie on it cannot be delayed without delaying the project. Because of its impact on 
the entire project, critical path analysis is an important aspect of project planning.

The critical path can be identified by determining the following four parameters for each activity:

?ES - Earliest start time: the earliest time at which the activity can start given that its precedent 
activities must be completed first.

?EF - Earliest finish time: equal to the earliest start time for the activity plus the time required to 
complete the activity.

?LF - Latest finish time: the latest time at which the activity can be completed without delaying the 
project.

?LS - Latest start time, equal to the latest finish time minus the time required to complete the 
activity.

The total float (slack time) for an activity is the time between its earliest and latest start time, or between 
its earliest and latest finish time. Slack is the amount of time that an activity can be delayed past its 
earliest start or earliest finish without delaying the project.
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Similarly, we can do a backward pass calculation. Starting at the completion point (node 7) and using a
latest finish time (LF) of 26 for activity I, we trace back through the network computing a latest start
(LS) and latest finish time for each activity
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Objective Type Questions
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Short Type Questions

Long Type Questions

a) Draw a PERT chart 
b) Find out the duration of the project
c) Identify the critical path.



Defining monitoring and targeting, Elements of monitoring and targeting, Data and 
information analysis, Techniques-energy consumption and production, Cumulative sum of 
differences (CUSUM),  EMIS
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Energy and environment, Air pollution, Climate change, United Nations Framework
Convention on Climate Change (UNFCCC), Kyoto Protocol, Conference of Parties
(COP), Clean Development Mechanism (CDM), CDM Methodology and Procedures,
Sustainable development.













Methane: The main natural source of methane is from wetlands.  Methane is also created when organic 
matter such as food and vegetables decompose without the presence of oxygen- a process called 
anaerobic decomposition. 



farmers plough the soil and disturb the surface layer, N O is released into the atmosphere. It is also 2

released from catalytic converters in cars. It has an atmospheric lifetime of about 120 years.

Perfluorocarbons



GWPs take into account the absorption strength of a molecule and its atmospheric lifetime. Therefore, if 
methane has a GWP of 23 and carbon has a GWP of 1 (the standard), this means that methane is 23 times 
more powerful than CO  as a greenhouse gas. The higher the GWP value, the larger the infrared 2

absorption and longer the atmospheric lifetime. As shown in Table10.1, even small amounts of sulfur 
hexafluoride and HFC-23 can contribute a significant amount to global warming. The increasing 
concentration of greenhouse gases, GWP and lifetime is given in Table 10.1.









The COP is the "supreme body" of the convention. The Parties to the United Nations Framework 
Convention on Climate Change (UNFCCC) meet annually in the form of COP. The primary task is to 
promote and review the implementation of the convention and any related legal instruments (such as the 
Kyoto Protocol, etc.).

Recognizing that developed countries are principally responsible for the current high levels of GHG 
emissions in the atmosphere as a result of more than 150 years of industrial activity, the Protocol places a 
heavier responsibility on developed nations under the principle of “common but differentiated 
responsibilities”.







The Clean Development
Mechanism (CDM)
allows a country with an
emission - reduction
u n d e r t h e K y o t o
Protocol to implement
an emission-reduction
project in developing
countries. Such projects
c an ea rn s a l e ab l e
ce r t i f i ed emi s s i on
reduction (CER) credits,
each equivalent to one
tonne of CO , which can2

be counted towards
meeting Kyoto targets.
The mechanism results
in sustainable development and emission reductions, while giving industrialized countries some
flexibility in how they meet their emission reduction or limitation targets. About 2311 CDM projects
were registered worldwide as onAugust 2010 as shown in Figure 10.8. The major CDM projects have
been from renewable energy followedbywaste handling and disposals.

Others ( 15.84%)

Philippines (1.77%)

Republic of Korea (1.82%)

Indonesia (2.08%)

Malaysia (3.59%)

Mexico (5.32%)

Brazil (7.53%)

India (22.50%)

China (39.55%)









Type II: energy efficiency projects which reduce the energy consumption on the demand and 
supply  side  by  upto 15 GW/year (54 TJ) in  comparison  to the business - as - usual scenario



Annex 1: Contact information on    
participants

Annex 2: Information regarding Public 
Funding

Annex 2: Baseline information

Annex 3: Monitoring plan







projects that include energy efficiency (cement, steel etc.), fuel switch, HFC reduction, N O 2

decomposition, afforestation and reforestation, and transportation. 

PoA is a CDM modality applicable to replicable projects with low and physically spread GHG 
emissions reduction activities that would have been difficult and time consuming to develop on a 
project-by-project basis. 









National Action Plan on Climate Change prepared by Prime Minister's council on climate 
change







Concept of renewable energy, Solar energy, Wind energy, Biomass energy (biomass 
combustion, biogasification, biomethanation and biofuels), Hydro energy, Fuel cells, 
Energy from wastes, Wave, Tidal and Geothermal energy

Renewable energy is the energy obtained from sources that are essentially inexhaustible such as sun and 
wind. Examples of renewable resources include wind power, solar power, geothermal energy, tidal 
power, bio-energy (bio-fuels grown sustainably) and hydropower. A renewable energy system converts 
the energy found in sunlight, wind, falling-water, sea-waves, geothermal heat, or biomass into a form, 
we can use such as heat or electricity. Another important feature of renewable energy is that it can be 
used without the release of harmful pollutants. Renewable energy is also known as non-conventional 
energy. Renewable energy sources are essentially flows of energy unlike the fossil and nuclear fuels 
which are considered stocks of energy.

















Rotor: The shape of rotor blade and angle in
relation to the relative wind direction affect
the aerodynamic performance of the blades. Rotors can be single bladed, two-bladed or three-bladed.
Multi-bladed rotors are also available. Two- and three-bladed rotors are commonly used for power
generation. The three-bladed rotors operate more smoothly and generally more quietly than two-bladed
rotors. Multi-bladed rotors have large starting torque in light winds and are used for water pumping and
low frequency mechanical power.





























Figure 11.26 Dry Steam Power Plant
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