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ABOUT COLLEGE 

Government Raza Postgraduate College, Rampur (Uttar Pradesh) is established at the 
district headquarters since 16 July 1949. It is an ancient and famous government college of 
Uttar Pradesh. Located near Naveen Tehsil in Khushrobagh of the main city. 

The college is about 7 kilometers from Gandhi Samadhi Civil Line. College is affiliated to 
M.J. P. Rohilkhand University, Bareilly. GRPGC strives to impart knowledge and skills that 
equip individuals to become integral members of an informed society, dedicated to national 
progress while honoring the diverse tapestry of Indian society, rooted in both national and 
human values. The college provides undergraduate and postgraduate education in Science, 
Arts, Commerce and B.Ed courses. Apart from this, various courses under IGNOU, 
Industrial Chemistry and Ph.D. Courses also available. Primary level computer courses, 
conduct of research projects, postgraduate and research students are available in the college. 

 
Figure 1:  Satellite view of the campus
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1. EXECUTIVE SUMMARY  

With the advent of energy crisis and exponential hikes in the cost of different forms of 
energy, Energy Audit is manifesting its due importance in Industrial & institutional 
Establishments.   

The detailed energy audit at Govt. Raza Post Graduate College, Rampur, U.P. was carried 
out in month of December-2023. The study primarily covers the: 

 Present energy scenario of the campus of college. 

 Detailed analysis of the data obtained through onsite measurements using portable 
gadgets, discussions with concerned personnel etc. 

 Recommendations for energy savings in all possible areas with cost benefit analysis. 

 Technical specifications for any retrofit options 

College has an electricity connection from the Pashchimanchal Vidyut Vitran Nigam 
Limited (a division of UPPCL) of 30.6 kW at LT supply, so there is no any individual 
transformer installed in the campus. The detailed energy audit is being conducted for Govt. 
Raza Post Graduate College, Rampur, so we measured the power quality at main supply 
using power analyser instrument.  

Government Raza Post Graduate College, Rampur has also installed 10 kWp capacity of 
solar power system on the rooftop of the building to minimise the electricity consumption 
from grid. 

 
Figure 2:  Solar power plant in campus
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1.1 ANNUAL ENERGY CONSUMPTION DATA 
Table 1: Annual Energy Consumption details 

Sl. 

No. 
Item Values 

1 Connected load (kW) 30.6 kW  

2 Installed capacity: DG Sets (kVA) 2 nos. (15 kVA, 10 kVA) 

3 Annual Electricity Consumption, purchased from Grid  52762 kWh 

4 Annual Electricity consumption through DG Sets 4305 kWh 

5 
Annual Electricity consumption through Solar Power 

System 
14784 kWh 

6 
Total Annual Electricity Consumption,  

Grid + DG Sets + Solar - Last One year 

52762 kWh (Grid Supply) 

4305 kWh (DG Supply) 

14784 kWh (Solar) 

Total: 71851 kWh per annum 

7 Annual Cost of Electricity, purchased from Grid Rs 5,25,213 

8 Annual Fuel Cost of Electricity generated through DG 
Sets 

Rs 1,26,781 

9 Total Annual Electricity Cost,  
Purchased Power+ DG Sets 

Rs 5,25,213 (Grid Supply) 
Rs 1,26,781 (DG Fuel Supply) 
Total: Rs 6,51,994 per annum 

10 Working hours 

Office Building Lighting 

2080 Hrs./annum 

(8 hrs./day, 260 Days/Annum  

6 Days/week) 

Compound Lighting 

3650 Hrs./annum 

(10 hrs. /day & 365 days) 

Air Conditioning 

1720Hrs./annum 

(8 hrs. /day,215Days/Annum 
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Sl. 

No. 
Item Values 

&6 days a week) 

Ceiling Fans for office building 

1720 Hrs./annum 

(8 hrs. /day, 215 Days/Annum 

&6 days a week) 

11 Working days/week 6 days per week 

12 HSD Consumption in DG Sets in the year 1405.5 Ltr. 

 

 

1.2 ANNUAL ENERGY CONSUMPTION IN MTOE TERMS 
Table 2: Annual Energy Consumption in MTOe 

Source of Energy Consumption Calorific Value kCal/annum MTOE/annum 

Average Purchased 
Power per annum  

52762 860 
45375320 4.5 

kWh/annum kCal/ kWh 

HSD for DG Set 
1406 9783 

13750496 1.4 
Ltr. /Annum kCal/Ltr 

Average Solar Power 
Generation per annum 

14784 860 
12714240 1.3 

kWh/annum kCal/kWh 

Total     71840056 7.2 

 

1.3 CUMULATIVE ENERGY SAVING MEASURES (EEM) 
Table 3: Energy Efficiency Measures 

EEMs 
Annual Energy Savings 

Estimated 
Investment Simple Payback 

Period (months) 
(Rs in Lacs) 

kVAh kWh Rs in Lacs     

EEM-1: Increase the minimum 
AC set temperature at 24-

degree Celsius 
- 1892 0.14 Nil Immediate 

EEM-2: Replace existing AC 
ceiling fans with energy 

efficient BLDC ceiling fans 
- 13743 1.04 4.18 48 

Total - 15635 1.18 4.18 48.0 
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Table 4: Monetary benefit analysis detail  

Particulars Values 

Annual Purchased Power Bill Rs 5.25 Lacs 

Annual Purchased HSD Bill Rs. 1.27 Lacs 

Total Annual Energy Bill Rs. 6.52 Lacs 

Total Annual Energy Saving Potential identified Rs. 1.18 Lacs 

Percentage Energy Cost Saving Potential 18.10% 
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2. INTRODUCTION  

2.1 THE PROJECT 

With the advent of energy crisis and exponential hikes in the cost of different forms of 
energy, Energy Audit is manifesting its due importance in Industrial Establishments.   

Energy Audit is the key to a systematic approach for decision-making in energy 
management as it attempts to evaluate the energy usage pattern in an establishment. Also, it 
serves to identify all the energy streams in an establishment, so that potential areas wherein 
energy savings are practically feasible are identified. 

It was with this objective of study team that was entrusted by College Management team for 
the energy audit of their campus situated in Rampur. 

2.2 DELIVERIES 

 Present energy scenario of the building.  

 Detailed analysis of the data obtained through onsite measurements using 
portable gadgets, discussions with concerned personnel etc. 

 Recommendations for energy savings in all possible areas with cost benefit 
analysis.  

 Technical specifications for any retrofit options and  

2.3 METHODOLOGY 
Methodology adopted for achieving the desired objectives viz: Assessment of the Current 
operational status and Energy savings include the following: 

 Discussions with the concerned officials for identification of major areas of focus and 
other related systems. 

 A team of engineers visited the campus premises and had discussions with the concerned 
officials/ supervisors to collect data/ information on the operations and energy 
distribution in the building. The data was analyzed to arrive at a base line energy 
consumption pattern. 

 Measurements and monitoring with the help of appropriate instruments including 
continuous and/ or time-lapse recording, as appropriate and visual observations were 
made to identify the energy usage pattern and losses in the system.   

 Computation and in-depth analysis of the collected data, including utilization of 
computerized analysis and other techniques as appropriate were done to draw inferences 
and to evolve suitable energy conservation plan/s for improvements/ reduction in specific 
energy consumption. 

 Draft Report submission on the findings of the audit. 
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 Final report submission after incorporating the observations/ comments made by College 
management team. 
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2.4 LIST OF INSTRUMENTS USED 
Table 5: List of instruments 

Sr. No. Instruments Make Image 

1 
Three Phase Power 

Analyser, ALM 31 
Krykard 

 

2 
Ultrasonic Water Flow 

Meter 
Handheld Ultrasonic 

 

3 Anemometer Testo 

 

4 Hygrometer Testo 

 

5 Digital Thermometer Leaton 

 

6 Infrared Thermometer Fluke 

 

7 Pressure Gauge Guru 

 

8 Lux Meter Lutron 
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2.5 OPERATING HOURS CONSIDERED FOR CALCULATION PURPOSE 
Table 6: Operating hours of electrical equipment 

Particulars Values 

Office Building Lighting  
(8 hrs./day, 260 Days/Annum 6 Days/week) 2080 hrs. per annum 

Compound Lighting 
(10 hrs./day, 365 days a year) 3650 hrs. per annum 

Air Conditioning  
(8 hrs./day, 215 Days/Annum & 6 days a week) 1720 hrs. per annum 

Ceiling Fans for Office Building 
(8 hrs./day, 215 Days/Annum) 1720 hrs. per annum 
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3. POWER SUPPLY SYSTEM AND ENERGY CONSUMPTION PATTERN 

3.1  POWER SUPPLY SYSTEM  

The Power (grid electricity) Supply to the building is sourced from the Pashchimanchal 
Vidyut Vitran Nigam Limited at LT supply. Billing is on kVAh basis. The additional power 
is generated in-house by 2 DG Sets having 15kVA & 10kVA capacity operated time to time 
as per requirement and load profile in the campus. College has also installed solar power 
plant on roof top of the buildings having 10.0 kWp capacity, which showing the keen 
interest of the institute about renewable energy system.   

Single line diagram of existing system is mentioned below: 

Electricity from grid

DG Sets Solar power plantPower supply to campus

 
Figure 3: Electrical distribution network 

Table 7: Existing DGs Specification 

Particulars DG-1 DG-2 

Make Kirloskar Eicher 

Capacity 15 kVA 10 kVA 

Rated Voltage 240 V 230 V 

Rated Current 62.5 Amp 43.5 Amp 
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Figure 4: DGs Pictures 
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3.2 ELECTRICITY BILL ANALYSIS PURCHASED FROM GRID 
Table 8: Electricity Bill Analysis 

Month 
CD 

(kW) 
MDI 

(KVA) 

Unit 
Consumed 

(kWh) 

Unit 
Consumed 

(kVAh) 

Power 
Factor 

Fixed 
Charges 

(Rs.) 

Energy 
Charges 

(Rs.) 

Total 
Bill 

Amount 
(Rs.) 

Avg. 
Electricity 

charge 
(Rs./kVAh) 

Avg. 
Electricity 

charge 
(Rs./kWh) 

Energy 
Charge 

(Rs/kWh) 

Energy 
Charge 

(Rs/kVAh) 

Billable 
Demand, 

kVA 

Dec-22 30.6 12.30 3549 3600 0.986 6974 26748 35603 9.9 10.0 7.54 7.43 25.83 

Jan-23 30.6 16.82 3025 3074 0.984 6974 22839 30553 9.9 10.1 7.55 7.43 25.83 

Feb-23 30.6 18.90 2820 2865 0.984 6974 21287 30920 10.8 11.0 7.55 7.43 25.83 

Mar-23 30.6 21.40 3241 3286 0.986 6974 24502 32086 9.8 9.9 7.56 7.46 25.83 

Apr-23 30.6 23.40 3960 4035 0.981 6974 29980 40029 9.9 10.1 7.57 7.43 25.83 

May-23 30.6 32.51 6708 6792 0.988 8778 50645 67751 10.0 10.1 7.55 7.46 25.83 

Jun-23 30.6 34.44 7365 7470 0.986 9299 55502 70370 9.4 9.6 7.54 7.43 25.83 

Jul-23 30.6 30.40 6267 6342 0.988 8208 47692 62043 9.8 9.9 7.61 7.52 25.83 

Aug-23 30.6 28.35 5265 5385 0.978 7655 40011 46463 8.6 8.8 7.60 7.43 25.83 

Sep-23 30.6 26.85 4110 4215 0.975 7250 31318 41965 10.0 10.2 7.62 7.43 25.83 

Oct-23 30.6 21.42 3467 3517 0.986 5783 26037 35017 10.0 10.1 7.51 7.40 25.83 

Nov-23 30.6 12.30 2985 3015 0.990 6974 22402 32415 10.8 10.9 7.50 7.43 25.83 

Total/Avg. 30.6 23.26 52762 53596 0.984 88817 398962 525213 9.9 10.1 7.56 7.44 25.83 
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Figure 5: Demand analysis 

Remark: Average power factor of the building based on the last one-year electricity bill 
analysis is 0.984, which is good and well maintained by the college. 

3.3 ELECTRICITY AND FUEL ANALYSIS OF DG SETS 

Electricity generated and fuel consumption details is shown below in the table based on the 
data provided by the plant.  

Table 9: Yearly Diesel Bill Analysis, 15kVA 

Month 
Units generated, 

kWh 
Total fuel 
cost, Rs 

Amount of 
Diesel, Lit 

Specific fuel 
consumption, 

kWh/Lit 

Unit Cost, 
Rs/kWh 

Dec-22 190.7 5529 61.3 3.11 29.0 

Jan-23 154.0 4573 50.7 3.04 29.7 

Feb-23 229.1 5520 61.2 3.74 24.1 

Mar-23 214.6 6255 69.35 3.10 29.1 

Apr-23 237.9 6368 70.6 3.37 26.8 

May-23 219.6 6616 73.35 2.99 30.1 

Jun-23 226.2 6837 75.8 2.98 30.2 

Jul-23 200.4 5926 65.7 3.05 29.6 

Aug-23 189.1 5746 63.7 2.97 30.4 

Sep-23 190.6 6048 67.05 2.84 31.7 

Oct-23 183.1 5881 65.2 2.81 32.1 

Nov-23 165.4 5854 64.9 2.55 35.4 

Total/Avg. 2400.7 71154 788.85 3.05 29.86 
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Table 10: Yearly Diesel Bill Analysis, 10kVA 

Month 
Units generated, 

kWh 
Total fuel 
cost, Rs 

Amount of 
Diesel, Lit 

Specific fuel 
consumption, 

kWh/Lit 

Unit Cost, 
Rs/kWh 

Dec-22 158.8 4492 49.8 3.19 28.3 

Jan-23 157.2 4352 48.25 3.26 27.7 

Feb-23 150.8 4438 49.2 3.06 29.4 

Mar-23 163.5 4618 51.2 3.19 28.2 

Apr-23 172.4 4880 54.1 3.19 28.3 

May-23 157.1 5083 56.35 2.79 32.4 

Jun-23 196.0 5250 58.2 3.37 26.8 

Jul-23 165.9 4902 54.35 3.05 29.6 

Aug-23 151.8 4618 51.2 2.96 30.4 

Sep-23 143.3 4429 49.1 2.92 30.9 

Oct-23 146.7 4262 47.25 3.11 29.0 

Nov-23 141.1 4303 47.7 2.96 30.5 

Total/Avg. 1904.6 55626 616.7 3.09 29.29 

 

Energy charges from different sources has been analysed, basic energy charges is described 
below in the table: 

Table 11: Basic energy charges  

Particulars Values 

Basic Energy Charges for Grid Electricity 

Basic Energy Charges for DG Set 

Rs 7.56 per kWh 

Rs 29.57 per 
kWh 

Power Rate considered for energy savings calculation in the report Rs 7.56 per kWh 
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4. AIR CONDITIONING SYSTEM 

4.1 AIR CONDITIONING SYSTEM 

Majority of cooling load is met by split ACs. Details of installed ACs are mentioned below in 
following table. 

Table 12: Installed Air conditioners detail 

Sr. No. Type of AC Star Rating Capacity Quantity Brand 

1 Split AC 3 Star 1.5 Ton 6 LG 
2 Split AC 3 Star 1.5 Ton 5 Onida 

 
Suggestions: It is suggested to operate all the ACs at minimum 24-degree celsius set 
temperature to minimise the energy consumption of air conditioning systems, as suggested by 
the Bureau of Energy Efficiency (MoP). Work load of the compressors of AC increased at 
minimum temperature which allows more energy consumption compared to slightly higher 
temperature. 

“Normal human body temperature is between 36-37 degree Celsius. It is generally observed that in large 
commercial establishments, hotels, Airports and offices, the AC operating staff, try to set the lower temperature 
(around 18-21 degree Celsius), believing that it indicates a better cooling performance of AC system. However, 
technically this is not true and the cooling action of compressor is same at other settings also. On the other hand, 
setting the temperature in the range of 18-21 degree Celsius results into a very cool internal ambient conditions, 
which compels people to wear warm clothing leading to wastage of energy. As per the comfort chart, the 
temperatures up to 25 deg. C are quite comfortable for human body, along with desired humidity and air 
movement values. 

Bureau of Energy Efficiency (Ministry of Power) has issued the guidelines to major commercial establishments 
with the objective of conserving energy through optimum temperature settings for the Air Conditioners, within 
the comfort zone /chart. It is estimated that changing the temperature from conventional 20-21 degree Celsius can 
result in approximately at 24 per cent of energy savings” 
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5. LIGHTING AND FANS 

5.1  LIGHTING SYSTEM 

Installed lighting system in the building is mentioned below in table: 

Table 13: Quantity of Installed lighting detail 

Sr. No. 
LED Bulb LED Tube light LED Street Light 

15W 25W 20W 45W 
1 138 115 65 10 

 

Suggestions: Nowadays, most of the commercial buildings have adopted Automisation in 
lighting system to maintain the operational hours by reducing unnecessary operations. 
Atomisation can be adopted for both type of lighting system using the sensors. It is described 
below;  

 Movement sensors are good option for indoor lighting system to control the operating 
hours of the luminaires. It switched off the lights when no any activity detected by any 
human being inside the room. A single movement sensor can be equipped with all the 
lighting system installed in a single room. Whenever anyone enters the room, it senses 
the activity and allows luminaires to glow. 

 Timers/Photosensors for outdoor lighting system. Outdoor lighting systems are 
required at night. Manually operations are not efficient for outdoor lighting system, 
every single minute of unnecessary operation of street light is wastage of the energy. 
Timers allows the street lighting system to glow within the hours only which 
commanded to it and photosensors operation based on the outdoor level of the sky 
light allows street lights to operate. A single sensor can be equipped with all the street 
lights. 

Energy saving calculation is attached in annexure.  
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5.2 FANS 

Installed Fans in the building is mentioned below in table: 

Table 14: Installed Fan detail 

Sr. No. 
Old Ceiling Fan New Ceiling Fan 

100W 60W 
1 43 166 

 
Suggestions: Existing ceiling fans installed in the rooms of the building are 60-watt and 100-
watt AC fans. At current, most energy efficient ceiling fans are BLDC (Brush less direct 
current) fans which consumes 28-30 watt power at the same output as 60 watt AC fans. It is 
suggested to replace existing AC ceiling fans by BLDC fans to minimise the energy 
consumption almost half. Energy saving calculation is attached in annexure. 
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6. ENERGY EFFICIENCY MEASURES 

6.1 BY INCREASING THE TEMPERATURE OF AC FROM 16°C TO 24°C 
Table 15: EEM-1 

Sr. No Description UOM Value 
1 Total no. of Existing Air Conditioner  Nos 11 
2 Annual Running Hours (Estimated) Hrs 1720 
3 Estimated Energy Consumption per AC kW/Hr 1.0 
4 Annual Energy Consumption of AC kWh 18920 
5 Power cost Per KWh (Approx) Rs 7.56 

6 
Reduction in Energy consumption per hour after 
increasing the Temp 18°C to 24° C, Approx 
Saving 10 % of Total Consumption 

kWh 0.1 

7 Annual Energy Saving  KWh 1892 
8 Annual Monetary saving Rs 14303.5 

 

 

6.2 INSTALLATION OF BLDC CEILING FANS IN PLACE OF AC CEILING FANS 
Table 16: EEM-2 

Sr. No Description UOM Value 
1 Total no. of Existing Ceiling Fan (60 watt) Nos 166 
2 Total no. of Existing Ceiling Fan (100 watt) Nos 43 
3 Annual Running Hours Hrs 1720 
4 Energy Consumption of BLDC Fan Watt 30 
5 Estimated Energy saving KW 8.0 
6 Power cost Per KWh Rs 7.6 
7 Estimated cost 1 No. of BLDC Fan Rs 2000 
8 Total Estimated Investment Rs 418000 
9 Annual Energy Saving KWh 13743 
10 Annual Monetary saving Rs 103896 
11 Pay Back Period Month 48 
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7. ELECTRICITY BILL OF COLLEGE 
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8. CONCLUSION 

Considering the fact that the organization is a well-established, long time run establishment 
with good reputation, there is significant scope for conserving energy and make the campus 
as self-sustained in it. The energy conservation initiatives taken up by the institution are 
substantial. Energy efficient lighting schemes, awareness created among stakeholders and 
necessary power backups are being practiced by the institution.  

There are some best Practices followed on Energy Audit in the Organization like installation 
of solar power system. Generators and UPS are protected properly with fencing and kept 
awareness boards on ‘Dangers’ and ‘Warnings’. It is observed that the most of places, sign 
board of ‘Switch ON’ and ‘Switch OFF’ are kept towards saving energy measures to the 
stakeholders. Electrical wires, switch boxes and stabilizers are properly covered without any 
damage which will cause any problems to the staff and student members. 

Few recommendations, in addition, can further improve the energy savings of the 
Organization. This may lead to the prosperous future in context of Energy Efficiency 
Campus and thus sustainable environment and community development to the 
stakeholders in coming years to come. 
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9. GENERAL TIPS FOR ENERGY CONSERVATION 

9.1 ILLUMINATION 

Natural light should be used as far as possible to meet the required illumination level. 
Especially requirement of artificial light is less during daytime. While using the artificial 
lights care should be taken so as the lights in each area can be switched off partially when 
not in use. (e.g. The illumination level required for working on computers is 150 - 300 lux, 
but when the area is not used for work illumination level of 110 lux is sufficient. (This can be 
achieved by switching off some of the lights.) Also, proper naming or numbering of the 
switches will facilitate the use of them by occupants or staff. 

9.2 PREVENTIVE MAINTENANCE 

Inspect & monitor equipment operations. Maintain regular operation & maintenance log for 
major equipment. Fix minor problems before they result in major repairs. For this regular 
inspection of all equipment by trained staff is necessary. If necessary, maintenance 
shutdown should be taken at least once in 6 months. During this wiring, contacts & other 
components should be thoroughly inspected for voltage imbalance, loose connections or 
self-heating. If major repairs are required, evaluate the economic benefit of replacing the old 
equipment with more efficient and compact equipment before doing the repairs. Such study 
should be done well in advance, so that in case of breakdown a decision can be taken 
quickly. 

9.3 TRAINING & AWARENESS 

Maintenance & operating staff should be trained / informed about the energy management 
issues & procedures. To implement an effective preventive maintenance program, the 
operational staff must be given comprehensive training on each type of equipment, 
regarding system fundamentals, use of reference material & manuals, maintenance 
procedures, service guidelines & warranty information. Proper maintenance schedules 
could be supplied to them for different equipment. 

9.4 DATA LOGGING FORMAT FOR DG SET 

 

 


