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 Marks 

OBE 

CO RBT 

1  Discuss the Energy Scenario in the world and in India.           [10] CO1 L2 

2  List out the different codes and standards with respect to electrical equipments.        [10] CO1 L1 

3 (a)   Explain time value of money concept? What are the different cash flow models?                                       [6] CO3 L4 

(b)   Explain payback analysis.                                                                                                               [4] CO3 L4 

 
4 

 

 Compare & calculate the depreciation rate using the i) straight-line  ii) sum of years 

digit and 

  iii) declining balance  methods, for the data given below: 

       Salvage value is Rs 0 

       Life of equipment, n= 5years 

       Initial expenditure, p = Rs 150,000 

       For declining balance use a 200% rate.                   

                                                                    

 

[10] 

 

CO1 

 

L4 

5  Explain in detail the ten step methodology of energy auditing.  [10] CO2 L4 

6  Explain the broad features of Indian Electricity rule 1956. [10] CO3 L4 
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CO1: 

Understand the concept of energy 
audit, types, index and cost risk 
analysis with depreciation 
Techniques 
 

1 - - - - - - - 1 - - - 

CO2: 

Measurement and presentation of 
audit results 
 

2 - - - 1 - - - - - - - 

CO3: 

Describe the analysis of load 
management, conservation of 
energy, power factor Improvement 
methods, energy efficient motors 
 

2 - - - 2 - - 1 - - - - 

CO4: 

Analyze energy saving studies on 
lighting system 
 

1 - - - 1 - - 1 1 - - - 

CO5: 

Explain power factor correction 
and location of capacitors 
 

2 - - - - - - 0 - - - - 

CO6: 

analyse the benefits of demand 
side management and organize 
awareness programs 
 

1 - - - 1 - - 1 1 - - - 

 

Cognitive level KEYWORDS 

L1 
List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, 

where, etc.  

L2 
summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, 

discuss, extend  

L3 
Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, 

classify, experiment, discover.  

L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.  

L5 
Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, 
support, conclude, compare, summarize.  

 

 
 

  

PO1 - Engineering knowledge; PO2 - Problem analysis; PO3 - Design/development of solutions; 

PO4 - Conduct investigations of complex problems; PO5 - Modern tool usage; PO6 - The Engineer and society; 

PO7- Environment and sustainability; PO8 – Ethics; PO9 - Individual and team work; 

PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning 



 
 

ANSWER KEY 

1. world scenario: 

Global Primary Energy Reserves and Commercial Energy Production 

 

Coal 

It has been estimated that there are over 826 billion tons of proven coal reserves worldwide. 

Around half of the world's proven reserves are bituminous coal and anthracite, the grade of coal 

with the highest energy content. There is enough coal to last around 122 years at current rates of 

production (Source: BP Statistical Review of World Energy, June 2009). 

 
 

 



 

 

 

 

 
 

 



 

 

 
 

 

 
 



 

 

 

 
 

 

 



 
 

 

ENERGY SCENARIO IN INDIA 
 

The utility electricity sector in India had an installed capacity of 281.423 GW as of 30 

November . Renewable Power plants constituted 28% of total installed capacity and Non-

Renewable Power Plants constituted the remaining 72%. The gross electricity generated by 

utilities is 1,106 TWh (1,106,000 GWh) and 166 TWh by captive power plants. 

THERMAL POWER 
 

 Thermal power plants convert energy rich fuel into electricity and heat. Possible fuels 

include coal, natural gas, petroleum products, agricultural waste and domestic trash / 

waste. 

 Global coal consumption grew by 0.4% in 2014. 

 
 Coal and lignite accounted for about 67% of India's installed capacity. 

 India's electricity sector consumes about 80% of the coal produced in the country. A large 

part of Indian coal reserve is similar to Gondwana coal. On average, the Indian power 

https://en.wikipedia.org/wiki/Watt#Gigawatt
https://en.wikipedia.org/wiki/Renewable_energy
https://en.wikipedia.org/wiki/TWh
https://en.wikipedia.org/wiki/GWh


plants using India's coal supply consume about 0.7 kg of coal to generate a kWh, whereas 

United States thermal power plants consume about 0.45 kg of coal per kWh. 

 Thermal power plants can deploy a wide range of technologies. Some of the major 

technologies include: 

 Steam cycle facilities (most commonly used for large utilities); 

 Gas turbines (commonly used for moderate sized peaking facilities); 

 Cogeneration and combined cycle facility (the combination of gas turbines or internal 

combustion engines with heat recovery systems); and 

 

 

 Internal combustion engines (commonly used for small remote sites or stand-by power 

generation. 

Vindhyachal is the largest thermal power plant  in  

india with capacity of 3260 MW 
 

 

 

 

 

 

 

 

 

The installed capacity of Thermal Power in India, as of June 30, 2011, was 115649.48 MW 

which is 65.34% of total installed capacity. 

 

 

 

 Current installed base of Coal Based Thermal Power is 96,743.38 MW which comes to 

54.66% of total installed base. 

 Current installed base of Gas Based Thermal Power is 17,706.35 MW which is 10.00% 

of total installed capacity. 

 Current installed base of Oil Based Thermal Power is 1,199.75 MW which is 0.67% of 

total installed capacity.  

The state of Maharashtra is the largest producer of thermal power in the country. 

NUCLEAR POWER 

 
 India had 4.8 GW of installed electricity generation capacity using nuclear fuels 



 India's Nuclear plants generated 32455 million units or 3.75% of total electricity 

produced in India. 

 India's nuclear power plant development began in 1964 by commissioning of two boiling 

water reactors at Tarapur. 

 
CAPACITY 

• India's share of nuclear power plant generation capacity is just 1.2% of worldwide 

nuclear power production capacity, making it the 15th largest nuclear power producer.  

• Nuclear power provided 3% of the country's total electricity generation in 2011. 

• India aims to supply 9% of it electricity needs with nuclear power by 2032.  

• 2032. India's largest nuclear power plant project under implementation is at Jaitapur, 

Maharashtra in partnership with Areva, France. 

 
 

 

 

 

 

 

 

 

 

 

HYDRO-ELECTRIC POWER 
 

• India is one of the pioneering countries in establishing hydro-electric power plants. The 

power plants at Darjeeling and Shivanasamudra were established in 1898 and 1902 

respectively and are among the first in Asia. 

• India is endowed with economically exploitable and viable hydro potential assessed to be 

about 84,000 MW at 60% load factor. In addition, 6,780 MW in terms of installed 

capacity from Small, Mini, and Micro Hydel schemes have been assessed. used form of 

renewable energy.  

• India is blessed with immense amount of hydro-electric potential and ranks 5th in terms 

of exploitable hydro-potential on global scenario. 

SOLAR ENERGY 
 India is bestowed with solar irradiation ranging from 4 to 7 kWh/square meter/day across 

the country, with western and southern regions having higher solar incidence. 



 India is endowed with rich solar energy resource. India receives the highest global solar 

radiation on a horizontal surface. 

 Government of India launched its Jawaharlal Nehru National Solar Mission.  

 The first Indian solar thermal power project (2X50MW) is in progress in Phalodi 

Rajasthan. 

 Land acquisition is a challenge to solar farm projects in India.  

  exploring means to deploy solar capacity above their extensive irrigation canal projects, 

thereby harvesting solar energy while reducing the loss of irrigation water by solar 

evaporation. 

2. CODES AND STANDARDS: (10 MARKS) 

 

 
 

 



 

 
 

 



 

 

 
 

 

 
 

 

 

 

 

 



 

 
 

 

3.TIME VALUE OF MONEY CONCEPT & CASH FLOW MODELS (6 MARKS) 

Time Value of Money 

 

A project usually entails an investment for the initial cost of installation, called the capital cost, 

and a series of annual costs and/or cost savings (i.e. operating, energy, maintenance, etc.) 

throughout the life of the project. To assess project feasibility, all these present and future cash 

flows must be equated to a common basis. The problem with equating cash flows which occur at 

different times is that the value of money changes with time. The method by which these various 

cash flows are related is called discounting, or the present value concept. 

 
For example, if money can be deposited in the bank at 10% interest, then a Rs. 100 deposit will 

be worth Rs.110 in one year's time. Thus the Rs.110 in one year is a future value equivalent to 

the Rs. 100 present value. 



 

In the same manner, Rs.100 received one year from now is only worth Rs.90.91 in today's 

money (i.e. Rs.90.91 plus 10% interest equals Rs.100). Thus Rs.90.91 represents the present 

value of Rs.100 cash flow occurring one year in the future. If the interest rate were something 

different than 10%, then the equivalent present value would also change. The relationship 

between present and future value is determined as follows: 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Net Present Value Method 

 

The net present value method considers the time value of money. This is done by equating 

future cash flow to its current value today, in other words determining the present value of any 

future cash flow. The present value is determined by using an assumed interest rate, usually 

referred to as a discount rate. Discounting is the opposite process to compounding. 

Compounding determines the future value of present cash flows, whereas discounting 

determines the present value of future cash flows. 

 
The net present value method calculates the present value of all the yearly cash flows (i.e. 

capital costs and net savings) incurred or accrued throughout the life of a project and summates 

them. Costs are represented as negative value and savings as a positive value. The sum of all the 

present value is known as the net present value (NPV). The higher the net present value, the 

more attractive the proposed project. 

 
The net present value (NPV) of a project is equal to the sum of the present values of all the cash 

flows associated with it. Symbolically, 

 

 

 



 
 

Cash Flow 

 

Capital Investment Considerations 

 

To judge the attractiveness of any investment, we must consider the following four elements 

involved in the decision: 1 Initial capital cost or net investment V Net operating cash inflows 

(the potential benefits) 1 Economic life (time span of benefits) 1 Salvage value (any final 

recovery of capital) 

Initial capital cost or net investment 

 

When companies spend money, the outlay of cash can be broadly categorized into one of two 

classifications; expenses or capital investments. Expenses are generally those cash expenditures 

that are routine, ongoing, and necessary for the ordinary operation of the business. Capital 

investments, on the other hand, are generally more strategic and have long term effects. 

Decisions made regarding capital investments are usually made by senior management and carry 

with them additional tax consequences as compared to expenses. 

 
The capital investments usually require a relatively large initial cost. The initial cost may occur 

as a single expenditure or occur over a period of several years. Generally, the funds available for 

capital investments projects are limited. 

 

Initial capital costs include all costs associated with preparing the investment for service. This 

includes purchase cost as well as installation and preparation costs. Initial costs are usually 

nonrecurring during the life of an investment. 

 
Net operating cash inflows 

 

The benefits (revenues or savings) resulting from the initial cost for a capital investment occur 

in the future, normally over a period of years. As a rule, the cash flows which occur during a 

year are generally summed and regarded as a single end-of-year cash flow. Annual expenses and 

revenues are the recurring costs and benefits generated throughout the life of the investment 

after adjusting for applicable taxes and effects of depreciation. Periodic replacement and 

maintenance costs are similar to annual expenses and revenues except that they do not occur 

annually. 



 
Economic life 

 

The period between the initial cost and the last future cash flow is the life cycle or life of the 

investment. 
 

Salvage value 

 

The salvage (or terminal) value of an investment is the revenue (or expense) attributed to 

disposing of the investment at the end of its useful life. If substantial recovery of capital from 

eventual disposal of assets at the end of the economic life, these estimated amounts have to be 

made part of the analysis. Such recoveries can be proceeds from the sale of facilities and 

equipment (beyond the minor scrap value), as well as the release of any working capital 

associated with the investment. 

 
 
 
 
Cash Flow Diagrams 

 

A convenient way to display the revenues (savings) and costs associated with an investment is a 

cash flow diagram. By using a cash flow diagram, the timing of the cash flows is clear and the 

chances of properly applying time value of money concepts are increased. 

 

The economic life establishes the time frame over which the cash flows occur first. This 

establishes the horizontal scale of the cash flow diagram. This scale is divided into time periods 

which are frequently, but not always, years. Individual outlays or receipts are indicated by 

drawing vertical lines appropriately placed along the time scale. 

 

Upward directed lines indicate cash inflow (revenues or savings) while downward directed lines 

Indicate cash outflows. 

 

 

 

 

 

 

 

 

 



 

 
 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 

3.b)PAYBACK ANALYSIS (3MARKS) 

 

 

 
 
 

 

 
 

 



4.  

 
 

 

 
 

 

 
 

 

 



5. ten step methodology of energy audit (10 marks) 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 



 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 



 

6ans: 

Indian Electricity rules, 1956 : 

 
1.Authorization of electric installations  

2.Inspection of electric installations  

3.Licensing  

4.General safety precautions  

5.General conditions relating to supply and use of energy  

6.Electric supply lines, system and apparatus for low, medium, high and extra 

high voltages  

7.Overhead lines  

8.Electric traction  

9.Additional precautions for mines and oil fields  

10.Miscellaneous provisions  
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