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Abstract— Energy is one of the major inputs for economic 

development of any country. The energy sector assumes a 

critical importance in view of the ever increasing energy 

needs requiring huge investments to meet them. So in this 

paper we proposed audit methodology for a technical 

institution and how maximum demand can be reduced. Now 

a days in the new trends of the power market, it is a very 

difficult task to satisfy the power balance concepts even 

though the consumers pay their demands very much costlier. 

So the energy conservation and energy management 

concepts are necessary for the flexible utilities. The energy 

audit is a tool process to identify the facilities from different 

areas. This paper highly focuses on energy auditing which 

will make small operating changes that can often use to 

conserve energy and hence lower energy expenses. This 

paper has been carried out in a technical institution based on 

this energy audit methodology and the real time results 

shows energy conservation operation in a routine work 

which contributes to the improvements in the customer 

energy conservation improved facilities and reduces the 

energy utility cost and design a alternative distributed 

generation system (solar PV) for critical loads in this paper. 
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Mining, Transaction Database 

I. INTRODUCTION 

The “ENERGY AUDIT” is the strategy of adjusting and 

optimizing energy, using systems and procedures so as to 

reduce energy requirements per unit of output while holding 

constant or reducing total costs of producing the output from 

these systems. Now a days electricity is one of major 

important factor for economic growth and development of 

every country. Electrical energy utilization is increases day 

by day because of population growth  and industries 

development. But electrical energy production mostly 

depends on  conventional energy sources only. So energy 

saving is important and also electrical energy generation by 

using renewable energy sources must be increased. 

otherwise there will be no conventional energy sources for 

future generations.  Energy audit method is used for the 

electrical energy  saving without negatively affecting on 

performance and quality . Energy audit is also called as 

energy survey or energy analysis. Energy audit means a 

systematic process of decision making in the field of energy 

management. By using energy audit methodology cost of 

unit energy consumption decreases also better utilization of 

electrical is possible. As per the Energy Conservation Act, 

2001, Energy Audit is defined as “the verification, 

monitoring and analysis of use of energy including 

submission of technical report containing recommendations 

for improving energy efficiency with cost benefit analysis 

and an action plan to reduce energy consumption”.  

A. Need Of Energy Audit 

 Reduces the total energy consumption the 

organization. 

 Increases comport and safety utilization of 

equipment. 

 Reduces the pollution. 

 Reduces cost per unit energy consumption. 

 Increases our energy security. 

 Makes the economy strong. 

B. Energy Audit Cycle 

 
Fig. 1: Energy Audit Cycle 

C. Types of Energy Audit 

Energy audit is mainly 2 types. There are 

 Preliminary energy audit 

 Detailed energy audit 

The type of audit is to be performed depends on: 

 Function and type of industry 

 Depth to which final audit is needed 

 Potential and magnitude of cost reduction desired 

D. Preliminary Energy Audit 

Preliminary energy audit is mainly used for the easily 

obtained data and it is used for already existing data. 

Preliminary energy auditing process. 
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Fig. 2: Preliminary Energy Auditing process 

E. Detailed Energy Audit  

Detailed energy audit gives most accurate value of energy 

savings and cost. This type of audit has 3 parts 

 Part1: Prephase 

 Part2: Phase audit 

 Part3: Post audit phase 

Detailed energy auditing process 

 
Fig. 3: Detailed Energy auditing 

Normally in every organization the costs investment cost, 

operating cost, maintenance cost. The operating cost can be 

decreases by some changes with some investment. 

Depending upon the cost of investment the savings will 

change. With low investment the savings will 5 t0 10% with 

period of 3 to 5 years, with medium investment savings will 

15 to 25% with period of  7 t0 10 years and with high 

investment the savings will be 40 to 50% with period of 25 

to 30 years. 

II. ENERGY AUDIT INSTRUMENTS 

A. Multi Meter 

Multi meter is also called as multitester or volt-ohm meter 

used for measurement of voltage, current and resistance. It 

used for measurement of the system performance. Digital 

multimeter gives numeric values with accuracy of 1% of 

measured value 

 
Fig. 4: Multimeter 

B. Lux Meter 

Lux meter or light meter measures intensity of illumination 

as distinguished by the human eye. It measures illumination 

in terms of lux. One lux is equal to one lumen per meter 

square. The photo detector is places perpendicular to the 

light source and readout illumination level in the surface 

area. 

 
Fig. 5: Lux Meter 

C. Digital Power Analyzer 

An instrument which measures all electrical power 

quantities is called power analyzer. It measures for single 

phase or three phase systems. It measures voltage, current, 

power factor, frequency, active power, reactive power, true 

power. It also measures harmonics distortions. This is useful 

for running conditions without any interruption. It measures 

instantaneous values also. 
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Fig. 6: Digital Power Analyzer 

D. Infrared Thermometer  

Infrared thermometers are useful for measurement of 

temperature levels from a distance. The design consists of a 

lens to focus the infrared thermal radiation on to a detector 

and displays temperature after compensated for ambient 

temperature. This is useful for measuring hot spots in the 

furnaces and Surface temperatures. 

 
Fig. 7: Infrared Thermometer 

Also energy audit different instruments are used. 

There are infrared cameras, combustion analyzer, fuel 

efficiency monitor, fyrite, water flow meter, pitot tube, 

mano meter, tacho meter and leak detectors. 

III. LOAD CONNECTED IN ST.ANN’S GROUP OF COLLEGES 

Total connected load in St.Ann’s group of colleges is 

1258.064KW. The average power consumption in  the one 

month is 34208KWH. The average power consumption  is 

in one year is  410496KWH.The highest load is connected 

in block A is 488.439 KW. Load connected in different 

blocks shown by chart. 

 
Fig. 8: Electrical Load In Different Blocks 

A. Power Consumption for Different Loads 

Most of power consumption is by computers i.e. 31.25%. 

the second highest place is by office equipment i.e. 

18.27%then next place by ups i.e. 17.12% in the total power 

consumption. the fans consumes 10.18%, lights consumes 

5.79% and MV lamps consumes 0.99%. the chart shows the 

power consumption the different loads in total consumption. 

 
Fig. 9: Power Consumption for Loads in Percentage 

IV. RECOMMENDATIONS 

A. Replacing Fans By Super Efficient Fans 

Normal fans consumes 80 watts but the super efficient fans 

consumes 35 watts it has LED with sensor does not have 

any regulator its cost is about 2600 

 Total number of fans in St.Ann’s group of colleges 

= 1544 

 Average  power spared per fan = 45 Watts 

 Total power spared = (1544*45) =69.480KW 

 Average utilization of fan in a year = (260*6) = 

1560 Hours 

 Total energy saved per year=(1560*69.480)= 

108388.8KWH 

 Saving in Rupees per year = (108388.8*7.25) = 

785818.8 /- 

 Expenses to be spent for replacement  of each fan = 

2600 /- 
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 Total expenditure in replacing of all fan = 

(1544*2600) = 4014400 /-  

 Payback period = (4014400/ 785818.8) = 5.108 

years 

 By replacing the fans with super-efficient fans the 

energy saving is 108388.8KWH per year the 

payback period is 5.108 years 

B. Replacing Lights by T5 Lights 

Compare to the normal tube lights T5 lights consumes less 

power its average spared is 12 watts in the st ann’s  college 

total number of lights is 1752 

 Total number of lights in St.Ann’s group of 

colleges = 1752 

 Average  power spared per light = 12 Watts 

 Total power spared = (1752*12) = 21.024KW 

 Average utilization of light in a year = (260*6) = 

1560 Hours 

 Total energy saved per year  = (1560*21.024) =                              

32797.44KWH 

 Saving in Rupees per year = (32797.44*7.25) = 

237781.44 /- 

 Expenses to be spent for replacement  of each light 

= 450 /- 

 Total expenditure in replacing of all lights= 

(1752*450) = 788400 /-  

 Payback period = (788400 / 237781.44 ) = 3.315 

years 

By replacing the lights with T5 lights the energy saving is 

32797.44KWH per year then the payback period is 3.315 

years 

C. Implementation Of Motion Sensors In Toilets & 

Corridors For Hostels  

The total lights in the toilets and corridors in hostels are 44 

by using the motion sensors lights are switch on and off 

automatically so energy is saved   

 Total number of lights in hostels = 44 

 Average  power spared per light = 28Watts 

 Total no of motion sensors required=15 

 Average reduction in usage each day by motion 

sensor=4h   

 Total energy saved per year = 

(44*28*4*260)/(1000) =  1281.28kwh 

 Total investment funds in rupees per year = 

(1281.28*7.25) = 9289.28/- 

 Expenses to be spent for installation  of each 

motion sensor =  250 /- 

 Total expenditure in installing motion sensors= 

(15*250) = 3750 /-  

 Payback period = (3750 / 9289.28 ) = 0.403 years 

By implementing motion sensors in the corridors and toilets 

the energy saving is 1281.28kwh per year then payback 

period is 0.403 years  

D. Solar Panel Implementation 

Solar modules use light energy (Photons) from the sun to 

generate electricity through the  photovoltaic effect .there is 

no  fuel cost so running cost is less. 

E. Solar Panel Details 

 Solar system voltage = 240volts dc 

 Losses in wire, connection , battery = 10% 

 Average daily sunshine = 5.5 hours 

 Total solar power need for critical loads= 189000 

wh/ day 

 Total solar power after correction factor = 207900 

wh/ day 

 Solar array size after calculating sun hour = 37800 

watt 

 Size of solar panel = 2000 watt/12 hour 

 Solar panel connection = series – parallel 

connection 

 Number of strings for solar panel = 19 

 Total wattage of each solar panel string = 

2000watts 

 Total no of panels in each string = 20 

 Total wattage of solar panel = 38000 watts 

 Total no of solar panels = 380 

F. Battery Bank Details 

 Battery banks voltage = 240 volts dc 

 Reserve days = 2 

 Loss factor = 10% 

 Battery  efficiency = 100% 

 Depth of discharge = 80% 

 Battery  bank required = 2382.2 Amp- hr 

 Each battery rating = 20 amp-hr at 12 volts 

 Batteries connection for battery bank is series 

parallel  connection 

 Number of strings for batteries = 119 

 Total amp-hr of each string = 20  

 Total battery bank amp – hr = 2380 

G. Size Of Inverter 

 Efficiency of inverter = 100 % 

 Additional future  load expansions = 10 % 

 Size of inverter = 69300 KW  

H. Calculations 

 Total load per day = 189000 Watt.Hr/Day 

 Total Amp.Hr = 787.5 Amp.Hr  

 Average load = 945 Amp.Hr  

 Storage required = 2362.5 Amp.Hr  

 Battery aging = 2835 Amp.Hr  

 Including operating temperature = 2835 Amp.Hr  

 Depth of discharge = 5670 Amp.Hr  

I. Implementation Of Solar Panels For Critical Loads 

 Total load for critical loads = 189 kwh  

 Cost of solar panel for 1 kw = 50000/- 

 Required solar panels = 380 

 Cost of total  solar panels = 380*50000 =190Lakhs 

 Total number of computers in St.Ann’s group of 

colleges for critical load = 210 

 Average  power spared per each computer = 300w 

 Total power spared = (300*210) = 63KW 

 Average utilization of light in a year = (260*6) = 

1560 Hours 

 Total energy saved per year  = (1560*63.0) = 

98280KWH 
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 Saving in Rupees per year = (98280*7.25) = 

712530 /-  

 Payback period = ( 19000000/712530 ) = 26.66 

years 

By implementing the solar panels for the critical loads 

the energy saving is 98280kwh per year in terms of rupees 

save 712530 /- per year 

Recommendation 
Cost for 

implementation 
Saving 

Payback 

period 

Replacing fans 

by super efficient 

fans 

 

4014400 

 

785818.8 

 

5.108 

Replacing tube 

lights by T5 

lights 

 

788400 

 

237781.44 

 

3.315 

Implementation 

of motion 

sensors in 

corridors for 

hostels 

 

3750 

 

9289.28 

 

0.403 

Table 1. Power Saving by Different Methods 

J. Comparison of Power Consumption for Replacement 

 
Fig. 9: Comparison of power consumption for replacement 

Recommendation 

Before 

replacement 

in watts 

After 

replacement 

in watts 

Power 

saving 

in 

watts 

Replacing fans by 

super-efficient fans 

 

123520 

 

69480 

 

54040 

Replacing tube 

lights by T5 lights 

 

 

70080 

 

66576 

 

3504 

Implementation of 

motion sensors in 

toilets and 

corridors for 

hostels 

1760 
 

968 

 

792 

 

Table 2. Summary of Cost Analysis 

V. OTHER SAVING OPPORTUNITIES 

 Use energy star equipment 

 Create the awareness for the people  

 Replace the fans instead of repairing 

 Better utilization of AC by using proper insulation 

,maintenance ,curtains and better utilization 

 Minimize the water wastage  

 Install tube lights in proper position with reflectors 

and electronic ballast 

 Use the LED lighting for new installation 

 Use electronic regulators instead of resistance 

regulator 

 Use laptops and computers in power saving mode 

 Change the brightness of the screen of laptops by  

the requirement 

 Use energy efficient fans 

VI. CONCLUSION 

Total connected load in St.Ann’s group of colleges is 

1258.064KW. The average power consumption of St.Ann’s 

group of colleges  in  one month is 34208KWH.The average 

power consumption of St.Ann’s group of colleges  in  one 

year is  410496KWH. By the above recommendations the 

average power saving is 121336watts.The net saving is 

240747.52 kwh per year and we can save 1745419.52 /- per 

year 
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