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EXECUTIVE SUMMARY

The executive summary of the energy audit report provided in this section briefly outlines the
identified energy conservation measures and other recommendations made during the project.
These measures can be implemented in a phased manner to conserve energy and enhance

productivity within the college campus.
ENERGY AUDIT RECOMMENDATIONS
4+ SOLAR SYSTEM

There is a good potential to install a 22KWp solar roof top grid-connected system. Expected

energy generation from above system @4 units per KWp will be 32,120 units per year.

+ CEILING FAN SYSTEM

Replacing "158 conventional ceiling fans (50W) with energy-efficient star-rated fans or
BLDC-based energy-efficient fans (28W) in classrooms, laboratories, and faculty cabins" holds

significant potential for energy savings.

4+ |OT-BASED ENERGY MONITORING SYSTEM

Implementing a "cloud-based (loT-based) energy monitoring system" for the electrical feeder
and individual buildings is commendable. It serves both energy monitoring purposes and can
act as a demonstration project for students and the management.

+ TIMER-CONTROLLED STREET LIGHTS

It is recommended to install "timer controls on the street lighting” and corridor lighting across

the college campus.
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ENERGY CONSERVATION MEASURES

Annual | Annual .
Case ener cost Investment SHHAE
Section Identification Observation Recommendation roy . payback
Study saving saving (Rs.) Period
(kWh) (Rs.)
Electrical There is good 100% energy Installation of
1 S potential for consumption from 22KWp solar 32,120 |2,87,152/- | 11,00000/- 3.8 year
ystem .
solar plant the grid system
fanworking | POer consumption | FEPRCERentof
2 Ceiling Fan with 50W in ?y e5xc|§/t\|/ng ceiling 28W BLDC energy 5,561 49,721/- | 4,31,340/- 8.7 year
college an efficient fan
Total 37,681 | 3,36,873/- | 15,31,340/- 4.5year
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CHAPTER-1
INTRODUCTION

1.1 About the College

Shree Krishnajirao Pawar Government Post Graduate College (SKPGPGC) is a prestigious

educational institution located in Dewas, Madhya Pradesh, India, affiliated with Vikram

University. With a rich history of academic excellence, SKPGPGC is committed to providing

quality higher education to students. The college offers a diverse range of postgraduate

programs in various disciplines, including arts, science, and commerce. The institution boasts

a highly qualified faculty, well-equipped laboratories, a well-stocked library, and modern

infrastructure. SKPGPGC focuses on holistic development, nurturing intellectual curiosity, and

preparing students for successful careers and higher studies. The college also encourages

research and innovation among its students and faculty members.
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Source: Google location of the college from Google map.
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Govt Krishnajirao Pawar P G College, Dewas ;

EEPL

Vision

Imparting quality education through Contemporary skills to students for their holistic

development and enabling them to develop knowledge and character to become responsible

citizen.

Mission

e To achieve innovations in teaching learning, research and extension activities for

realizing national goals.

e To equip students with relevant knowledge and empower them with competence and

creativity.

« Toprovide students with state of art infrastructure, qualified faculty for a quality teaching,

learning and evaluation process.

College Population

Sr. No. College Staff/ Student Population (No.)
1 Total teaching staff 35
2 Total non teaching staff 15
3 No. of student 5342approx
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1.2 About Energy Audit

An energy audit serves to enhance understanding about how energy is utilized within a college,
aiding in the identification of areas susceptible to waste and potential areas for improvement.
The overall energy efficiency, from generation to the end consumer, stands at 50%. Therefore,
conserving one unit by the end user is tantamount to saving two units produced at the power
plant.

An energy audit represents the most effective approach to discerning the strengths and
weaknesses of energy management practices, while also offering solutions to existing issues.
It embodies a professional means of responsible utilization of economic, financial, social, and
natural resources. Energy audits contribute value to management control and serve as an
evaluative method for systems.

Empirical Exergy Private Limited (EEPL), based in Indore, Madhya Pradesh, conducted an
"Energy Audit" on-site to identify gaps in the energy consumption pattern at Govt
Krishnajirao Pawar P G College, Dewas, Dist. Dewas, (M.P.). A technical report has been

prepared in accordance with the project's requirements and specifications.

1.3 Objectives of Energy Auditing

Energy auditing provides a critical information foundation for an all-encompassing energy
conservation initiative, encompassing energy utilization analysis and the evaluation of energy-
saving measures. Its objectives include:

+ ldentifying the cost and quality of different energy inputs.

+ Evaluating the current energy consumption patterns across various operational cost
centers.

Establishing connections between energy inputs and production outputs.

Identifying potential areas for thermal and electrical energy conservation.

Pinpointing areas of major wastage.

Setting energy-saving targets for individual cost centers.

-+ F +

Implementing measures for energy conservation and realizing savings.
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1.4 Methodology

The methodology employed to achieve the designated objectives, encompassing the
assessment of current operational status and potential energy savings, encompasses the
following steps:

+ Engaging in discussions with relevant officials to identify key areas of focus and related

systems.

+ Sending a team of engineers to the site for discussions with concerned officials and
supervisors, aiming to gather data and information regarding plant operations and load
distribution across the premises. The collected data were analyzed to establish a baseline

energy consumption pattern.

+ Utilizing suitable instruments for measurements and monitoring, including continuous
and/or time-lapse recording as appropriate, coupled with visual observations to discern

energy usage patterns and system losses.
+ Conducting trend analysis for costs and consumption patterns.
+ Carrying out capacity and efficiency tests on major utility equipment, wherever applicable.
+ Estimating various forms of losses.

+ Performing computations and in-depth analysis of the gathered data, utilizing computerized
analysis and relevant techniques where appropriate, to derive conclusions and formulate an

effective energy conservation plan to enhance and reduce specific energy consumption.

1.5 Present Energy Scenario

The college acquires energy in the form of electricity procured from the MPPKVVCL grid.
The total billing amount for Govt Krishnajirao Pawar P G College, Dewas, Dist. Dewas,
(M.P.) connections is Rs. 2,46,243/- reflecting an annual energy consumption of 22,471.52
units, with an overall per-unit charge of Rs.8.94 per unit during the period from Nov 2022 to
Oct 2023.
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CHAPTER- 2
POWER SUPPLY SYSTEM

2.1 Power Supply System

Grid Power

The college acquires energy in the form of electricity procured from the MPPKVVCL grid.

The total billing amount for Govt Krishnajirao Pawar P G College, Dewas, Dist. Dewas,

M.P. connections is Rs. 2,46,243/- reflecting an annual energy consumption of 22,471.52

units, with an overall per-unit charge of Rs.8.94 per unit during the period from Nov 2022 to

Oct 2023.

DG set

There is not any DG set in the college campus.
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CHAPTER- 3
ELECTRICITY BILL ANALYSIS

3.1 Electricity Bill Analysis 2022-23

The electricity bills for the past year from Nov-2022 to Oct-2023 have been analyzed.
Detailed monthly energy consumption and overall unit charges of the college is summarized in
table 3.1

Table 3.1 Electricity Bill Analysis 2022-23

Monthly Billing Current Overal_l
Sr. | Month & . . . Month Billing Per Unit
Units Consumption Units

No. Year (KWh) (KWh) Amount Charges

(Rs./Month) (Rs./kWh)
1 22-Nov 2,493.4 2,493.4 20,576/- 8.25
2 22-Dec 2,836.4 2,836.4 23,276/- 8.21
3 23-Jan 2,280 2,280 19,874/- 8.72
4 23-Feb 0 2,536 23,285/- 9.18
5 23-Mar 0 0 5,389/- 0.00
6 23-Apr 1,371 3,907 34,843/- 8.92
7 23-May 2,716 2,716 22,781/- 8.39
8 23-Jun 13 13 5,416/- 0.00
9 23-Jul 3,912.36 3,912.36 32,259/- 8.25
10 23-Aug 2,665.5 2,665.5 21,899/- 8.22
11 23-Sep 1,953.12 1,953.12 17,292/- 8.85
12 23-Oct 2,230.74 2,230.74 19,353/- 8.68
Total 22,471.52 27,543.52 2,46,243/- 8.94

Observation:

The annual energy consumption for the mentioned connection is 22,471.52 units; with overall

charges paid by the college is Rs. 8.94 per unit.
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3.2 Monthly Demand Consumption
Energy Audit team was studied the last year electricity bill of the college. Detailed of monthly
maximum demand consumption of the colleges is given in table 3.2

Table: 3.2: Maximum demand consumption pattern for the Year 2022-23

Month & Sanctioned COTIES! SEBIIUT Fixed Charges
Sr-No |y ear Load (KW) Demand | Demand |~ pc) \jonth)
(KW) (KW)
1 22-Nov 22 22 12.61 5,500/-
2 22-Dec 22 22 10.97 5,500/-
3 23-Jan 22 22 9.38 5,500/-
4 23-Feb 22 22 22 6,050/-
5 23-Mar 22 22 0 5,500/-
6 23-Apr 22 22 1 5,500/-
7 23-May 22 22 15.72 5,500/-
8 23-Jun 22 22 17.2 5,500/-
9 23-Jul 22 22 16.68 5,500/-
10 23-Aug 22 22 18.48 5,500/-
11 23-Sep 22 22 14.4 5,500/-
12 23-Oct 22 22 16.08 5,500/-
Avg. 12.88 Total
Max. 22 Rs.=66,550/-

Observation:

It was observed that contact demand of the college is 22 KW and maximum demand recorded
maximum 22 KW in month Feb 2023. Total annual fixed demand charges are paid Rs. 66,550/-
by the college in last 12 months.
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3.3 Monthly Power Factor

Energy Audit team was studied the last year electricity bill of the college. Detailed of monthly
Power Factor of the colleges is given in table 3.3

Table: 3.3: Monthly Power Factor pattern for the Year 2022-23

Sr.no Month & Year Power Factor
1 22-Nov 0.983
2 22-Dec 0.96
3 23-Jan 0.96
4 23-Feb 0.8
5 23-Mar 0
6 23-Apr 0
7 23-May 0.89
8 23-Jun 0.96
9 23-Jul 0.85
10 23-Aug 0.99
11 23-Sep 0.99
12 23-Oct 0.97

Avg. 0.78

Observation:
Average annual power factor in electricity bill is 0.78. There is good potential for improvement

of power factor from 0.78 to 0.998 by installation of APFC bank at main electrical panel.
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4.1 Connected Load sharing electrical equipment

CHAPTER-4

CONNECTED LOAD

Sr.No. Equipment's Ur}{}vz?;/)ver Quantity To'Ez\a/{/Za\)Ner Load share%o

1 LED tubelight 20 204 4,080 17.86

2 Selling Led bulb 50 43 2,150 9.4

3 Digital Board 150 4 600 2.62

4 Printer 45 5 225 0.98

5 Fan 50 158 7,900 34.57

6 Computer 240 23 5,520 24.15

7 Focus Light 50 30 1,500 6.56

8 Projector 175 5 875 3.82
Total 22,850 100.0

34.57
35
30
25
20
15
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262 og

> P -

17.86

9.4

Electrical Equipment's Load share%o

24.15
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.\300
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&
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Figure 4.1:- Electrical Equipment load Share % year-2022-23

Observation:

It was observed that major share of fan with 34.57 % and after that lighting load at 24.15 %.
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Table 4.2 Connected load details of the college
Main building

Sr. L ocation Fan Led Tub Light Selling Led Led Bulb | Computer Printer Digital

No. (50w) (20w) Bulb (50W) (36w) (240W) (45W) Board
1 Principle Room 2 4 2 0 0 0 0
2 Room 15 7 13 0 0 0 0 0
3 Room 21 6 11 0 0 0 0 0
4 Room 22 6 11 0 0 0 0 0
5 Room 18 6 8 0 0 0 0 0
6 Room 19 6 8 0 0 0 0 0
7 Room 20 8 10 0 0 0 0 0
8 Room 17 8 10 1 0 0 0 0
9 Room 14 6 10 0 0 0 0 0
10 Room 23 8 14 0 0 0 0 0
11 Library 4 13 0 5 1 1 0

Swami Vivekanand
12 Room 2 4 4 0 0 1
13 Account Department 4 5 3 3 3 1 0
Energy Audit report prepared by EEPL, Indore, M.P. Page 18
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NEW BUILDING 1
14 Economic Department 4 3 0 4 2 2 1
15 Computer Lab 2 0 4 3 14 0 0
16 Social Science 4 1 0 3 0 0 1
17 History Department 4 4 0 0 0 0
18 Political Science 6 2 0 5 0 0 0
Hindi & Urdu
19 Department 2 2 0 1 0 0
20 Smart Class 6 6 0 4 0 0 0
NEW BUILDING 2
21 Exam Controller 3 2 5 1 0 0 0
22 Semester Sell 2 2 0 2 1 1 0
23 English Lab 5 6 0 0 0 0 0
Geography

24 Department 5 8 0 0 0 0 0
25 Sanskrit Department 3 2 0 3 0 0 0
26 NCC & NSS 3 2 0 5 0 0 0
27 Commers Department 7 8 0 0 1 0 0
28 Painting Department 7 4 0 8 0 0 0
29 CG Hall 10 26 0 0 0 0 1
30 Sanskar Hall 12 7 24 1 0 0 0

Total 158 204 43 47 23 5 4
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4.3 Lux measurement
Sr. no. Location Lux Level
1 Principle Room 130,137,152
2 Room 15 125,132,140
3 Room 21 135,141,150
4 Room 22 125,132,140
5 Room 18 105,111,120
6 Room 19 98,105,110
7 Room 20 130,137,152
8 Room 17 125,132,140
9 Room 14 135,141,150
10 Room 23 125,132,140
11 Library 105,120,132
12 Swami Vivekanand Room 130,137,152
13 Account Department 125,132,140
14 Economic Department 135,141,150
15 Computer Lab 105,111,120
16 Social Science 98,105,110
17 History Department 125,132,140
18 Political Science 105,111,120
19 Hindi & Urdu Department 98,105,110
20 Smart Class 130,137,152
21 Exam Controller 125,132,140
22 Semester Sell 135,141,150
23 English Lab 125,132,140
24 Geography Department 105,120,132
25 Sanskrit Department 130,137,152
26 NCC & NSS 125,132,140
27 Commers Department 135,141,150
28 Painting Department 105,111,120
29 CG Hall 135,142,152
30 Sanskar Hall 125,132,140

Observation

The range of lux reading range is 150/200/250. Room no. 18, 19, Library, Hindi & Urdu

Department GeographyDepartment, Painting Department lux readings are low.
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4.4 Some Photographs of Electrical Equipment

Computer

Ceiling Fan(50W)
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5.1 Case Study

Installation of 22 KWp solar rooftop system

Solar unit (Energy) Generation calculation

CHAPTER-5
ENERGY CONSERVATION MEASURES

S;'l Parameter Value Unit
Expected solar potential capcity
1 | (As per unit consumption Year-2022-23) 22 KWp
2 | Expected solar unit generation @4 unit/day/kKWp 88 kWh/Day
Expected Annual solar unit generation of ther Solar
3 | Plant 32,120 KWh/Year
4 | Annual unit consumption of college (Year 2022-23) 22,471 KWh/Year
Payback Period Calculation
1 | Total solar unit generation of the system(35 kWp) 32,120 kWh/ year
2 | Overall energy charges per unit as per Electricity bill 8.94 Rs/kWh
3 | Expected revenue genration 2,87,152/- Rs./year
4 | Expected cost of 1kw solar plant @50Rs.perwatt 50,000/- Rs./kwp
5 | Expected total investment 11,00000/- Rs.
6 | Simple payback period of the project 3.8 year

Note:- Energy savings depend on the operation hours per day and the load factor of
the systems.
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5.2 Case Study

Replacement of 50W conventional ceiling fan by 28W BLDC Energy efficient
ceiling fan in college

Sr. No Item Parameter Unit
1 Rated Power of Conventional Ceiling Fan 50 W
2 No. of Fan 158 Nos
3 Working Hrs./Day 8 Hrs./Day
4 Working Days/Year 250 Days/Year
5 Energy Efficient BLDC Fan Rated power 28 W
6 Energy Saving Potential 6952 kwh/Year
7 Load Factor 0.8
8 Expected Annual Energy Saving 5561.6 kwWh/Y ear
9 Per Unit Charges 8.94 Rs/kWh
10 Expected Money Saving 49721 Rs./Year
11 Cost of New Celling Fan 2,600 Rs./Pices
12 Investment on New Fan Purchasing 410800 Rs.
13 Maintenance Investment@5% 20,540 Rs.
14 Total Investment 4,31,340 Rs.
15 Simple Pay Back Period 8.7 Year

Note:- Energy savings depend on the operation hours per day and the load factor of

the systems.
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Annexure-1: W.9 Soll AT&RdT AT (UShA) Details of College
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EXECUTIVE SUMMARY

The executive summary of the energy audit report provided in this section briefly outlines the
identified energy conservation measures and other recommendations made during the project.
These measures can be implemented in a phased manner to conserve energy and enhance

productivity within the college campus.
ENERGY AUDIT RECOMMENDATIONS
4+ SOLAR SYSTEM

There is a good potential to install a 22KWp solar roof top grid-connected system. Expected

energy generation from above system @4 units per KWp will be 32,120 units per year.

+ CEILING FAN SYSTEM

Replacing "158 conventional ceiling fans (50W) with energy-efficient star-rated fans or
BLDC-based energy-efficient fans (28W) in classrooms, laboratories, and faculty cabins" holds

significant potential for energy savings.

4+ |OT-BASED ENERGY MONITORING SYSTEM

Implementing a "cloud-based (loT-based) energy monitoring system" for the electrical feeder
and individual buildings is commendable. It serves both energy monitoring purposes and can
act as a demonstration project for students and the management.

+ TIMER-CONTROLLED STREET LIGHTS

It is recommended to install "timer controls on the street lighting” and corridor lighting across

the college campus.
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ENERGY CONSERVATION MEASURES

Annual | Annual .
Case ener cost Investment SHHAE
Section Identification Observation Recommendation roy . payback
Study saving saving (Rs.) Period
(kWh) (Rs.)
Electrical There is good 100% energy Installation of
1 S potential for consumption from 22KWp solar 32,120 |2,87,152/- | 11,00000/- 3.8 year
ystem .
solar plant the grid system
fanworking | POer consumption | FEPRCERentof
2 Ceiling Fan with 50W in ?y e5xc|§/t\|/ng ceiling 28W BLDC energy 5,561 49,721/- | 4,31,340/- 8.7 year
college an efficient fan
Total 37,681 | 3,36,873/- | 15,31,340/- 4.5year

Energy Audit report prepared by EEPL, Indore, M.P.

Page 8




Energy Audit Report
Govt Krishnajirao Pawar P G College, Dewas

Dist. Dewas, M.P. EEPL
Year 2022-23
CHAPTER-1
INTRODUCTION

1.1 About the College

Shree Krishnajirao Pawar Government Post Graduate College (SKPGPGC) is a prestigious

educational institution located in Dewas, Madhya Pradesh, India, affiliated with Vikram

University. With a rich history of academic excellence, SKPGPGC is committed to providing

quality higher education to students. The college offers a diverse range of postgraduate

programs in various disciplines, including arts, science, and commerce. The institution boasts

a highly qualified faculty, well-equipped laboratories, a well-stocked library, and modern

infrastructure. SKPGPGC focuses on holistic development, nurturing intellectual curiosity, and

preparing students for successful careers and higher studies. The college also encourages

research and innovation among its students and faculty members.
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Govt Krishnajirao Pawar P G College, Dewas ;

EEPL

Vision

Imparting quality education through Contemporary skills to students for their holistic

development and enabling them to develop knowledge and character to become responsible

citizen.

Mission

e To achieve innovations in teaching learning, research and extension activities for

realizing national goals.

e To equip students with relevant knowledge and empower them with competence and

creativity.

« Toprovide students with state of art infrastructure, qualified faculty for a quality teaching,

learning and evaluation process.

College Population

Sr. No. College Staff/ Student Population (No.)
1 Total teaching staff 35
2 Total non teaching staff 15
3 No. of student 5342approx
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1.2 About Energy Audit

An energy audit serves to enhance understanding about how energy is utilized within a college,
aiding in the identification of areas susceptible to waste and potential areas for improvement.
The overall energy efficiency, from generation to the end consumer, stands at 50%. Therefore,
conserving one unit by the end user is tantamount to saving two units produced at the power
plant.

An energy audit represents the most effective approach to discerning the strengths and
weaknesses of energy management practices, while also offering solutions to existing issues.
It embodies a professional means of responsible utilization of economic, financial, social, and
natural resources. Energy audits contribute value to management control and serve as an
evaluative method for systems.

Empirical Exergy Private Limited (EEPL), based in Indore, Madhya Pradesh, conducted an
"Energy Audit" on-site to identify gaps in the energy consumption pattern at Govt
Krishnajirao Pawar P G College, Dewas, Dist. Dewas, (M.P.). A technical report has been

prepared in accordance with the project's requirements and specifications.

1.3 Objectives of Energy Auditing

Energy auditing provides a critical information foundation for an all-encompassing energy
conservation initiative, encompassing energy utilization analysis and the evaluation of energy-
saving measures. Its objectives include:

+ ldentifying the cost and quality of different energy inputs.

+ Evaluating the current energy consumption patterns across various operational cost
centers.

Establishing connections between energy inputs and production outputs.

Identifying potential areas for thermal and electrical energy conservation.

Pinpointing areas of major wastage.

Setting energy-saving targets for individual cost centers.

-+ F +

Implementing measures for energy conservation and realizing savings.
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1.4 Methodology

The methodology employed to achieve the designated objectives, encompassing the
assessment of current operational status and potential energy savings, encompasses the
following steps:

+ Engaging in discussions with relevant officials to identify key areas of focus and related

systems.

+ Sending a team of engineers to the site for discussions with concerned officials and
supervisors, aiming to gather data and information regarding plant operations and load
distribution across the premises. The collected data were analyzed to establish a baseline

energy consumption pattern.

+ Utilizing suitable instruments for measurements and monitoring, including continuous
and/or time-lapse recording as appropriate, coupled with visual observations to discern

energy usage patterns and system losses.
+ Conducting trend analysis for costs and consumption patterns.
+ Carrying out capacity and efficiency tests on major utility equipment, wherever applicable.
+ Estimating various forms of losses.

+ Performing computations and in-depth analysis of the gathered data, utilizing computerized
analysis and relevant techniques where appropriate, to derive conclusions and formulate an

effective energy conservation plan to enhance and reduce specific energy consumption.

1.5 Present Energy Scenario

The college acquires energy in the form of electricity procured from the MPPKVVCL grid.
The total billing amount for Govt Krishnajirao Pawar P G College, Dewas, Dist. Dewas,
(M.P.) connections is Rs. 2,46,243/- reflecting an annual energy consumption of 22,471.52
units, with an overall per-unit charge of Rs.8.94 per unit during the period from Nov 2022 to
Oct 2023.
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CHAPTER- 2
POWER SUPPLY SYSTEM

2.1 Power Supply System

Grid Power

The college acquires energy in the form of electricity procured from the MPPKVVCL grid.

The total billing amount for Govt Krishnajirao Pawar P G College, Dewas, Dist. Dewas,

M.P. connections is Rs. 2,46,243/- reflecting an annual energy consumption of 22,471.52

units, with an overall per-unit charge of Rs.8.94 per unit during the period from Nov 2022 to

Oct 2023.

DG set

There is not any DG set in the college campus.
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CHAPTER- 3
ELECTRICITY BILL ANALYSIS

3.1 Electricity Bill Analysis 2022-23

The electricity bills for the past year from Nov-2022 to Oct-2023 have been analyzed.
Detailed monthly energy consumption and overall unit charges of the college is summarized in
table 3.1

Table 3.1 Electricity Bill Analysis 2022-23

Monthly Billing Current Overal_l
Sr. | Month & . . . Month Billing Per Unit
Units Consumption Units

No. Year (KWh) (KWh) Amount Charges

(Rs./Month) (Rs./kWh)
1 22-Nov 2,493.4 2,493.4 20,576/- 8.25
2 22-Dec 2,836.4 2,836.4 23,276/- 8.21
3 23-Jan 2,280 2,280 19,874/- 8.72
4 23-Feb 0 2,536 23,285/- 9.18
5 23-Mar 0 0 5,389/- 0.00
6 23-Apr 1,371 3,907 34,843/- 8.92
7 23-May 2,716 2,716 22,781/- 8.39
8 23-Jun 13 13 5,416/- 0.00
9 23-Jul 3,912.36 3,912.36 32,259/- 8.25
10 23-Aug 2,665.5 2,665.5 21,899/- 8.22
11 23-Sep 1,953.12 1,953.12 17,292/- 8.85
12 23-Oct 2,230.74 2,230.74 19,353/- 8.68
Total 22,471.52 27,543.52 2,46,243/- 8.94

Observation:

The annual energy consumption for the mentioned connection is 22,471.52 units; with overall

charges paid by the college is Rs. 8.94 per unit.
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3.2 Monthly Demand Consumption
Energy Audit team was studied the last year electricity bill of the college. Detailed of monthly
maximum demand consumption of the colleges is given in table 3.2

Table: 3.2: Maximum demand consumption pattern for the Year 2022-23

Month & Sanctioned COTIES! SEBIIUT Fixed Charges
Sr-No |y ear Load (KW) Demand | Demand |~ pc) \jonth)
(KW) (KW)
1 22-Nov 22 22 12.61 5,500/-
2 22-Dec 22 22 10.97 5,500/-
3 23-Jan 22 22 9.38 5,500/-
4 23-Feb 22 22 22 6,050/-
5 23-Mar 22 22 0 5,500/-
6 23-Apr 22 22 1 5,500/-
7 23-May 22 22 15.72 5,500/-
8 23-Jun 22 22 17.2 5,500/-
9 23-Jul 22 22 16.68 5,500/-
10 23-Aug 22 22 18.48 5,500/-
11 23-Sep 22 22 14.4 5,500/-
12 23-Oct 22 22 16.08 5,500/-
Avg. 12.88 Total
Max. 22 Rs.=66,550/-

Observation:

It was observed that contact demand of the college is 22 KW and maximum demand recorded
maximum 22 KW in month Feb 2023. Total annual fixed demand charges are paid Rs. 66,550/-
by the college in last 12 months.
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3.3 Monthly Power Factor

Energy Audit team was studied the last year electricity bill of the college. Detailed of monthly
Power Factor of the colleges is given in table 3.3

Table: 3.3: Monthly Power Factor pattern for the Year 2022-23

Sr.no Month & Year Power Factor
1 22-Nov 0.983
2 22-Dec 0.96
3 23-Jan 0.96
4 23-Feb 0.8
5 23-Mar 0
6 23-Apr 0
7 23-May 0.89
8 23-Jun 0.96
9 23-Jul 0.85
10 23-Aug 0.99
11 23-Sep 0.99
12 23-Oct 0.97

Avg. 0.78

Observation:
Average annual power factor in electricity bill is 0.78. There is good potential for improvement

of power factor from 0.78 to 0.998 by installation of APFC bank at main electrical panel.
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4.1 Connected Load sharing electrical equipment

CHAPTER-4

CONNECTED LOAD

Sr.No. Equipment's Ur}{}vz?;/)ver Quantity To'Ez\a/{/Za\)Ner Load share%o

1 LED tubelight 20 204 4,080 17.86

2 Selling Led bulb 50 43 2,150 9.4

3 Digital Board 150 4 600 2.62

4 Printer 45 5 225 0.98

5 Fan 50 158 7,900 34.57

6 Computer 240 23 5,520 24.15

7 Focus Light 50 30 1,500 6.56

8 Projector 175 5 875 3.82
Total 22,850 100.0

34.57
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> P -
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Figure 4.1:- Electrical Equipment load Share % year-2022-23

Observation:

It was observed that major share of fan with 34.57 % and after that lighting load at 24.15 %.
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Table 4.2 Connected load details of the college
Main building

Sr. L ocation Fan Led Tub Light Selling Led Led Bulb | Computer Printer Digital

No. (50w) (20w) Bulb (50W) (36w) (240W) (45W) Board
1 Principle Room 2 4 2 0 0 0 0
2 Room 15 7 13 0 0 0 0 0
3 Room 21 6 11 0 0 0 0 0
4 Room 22 6 11 0 0 0 0 0
5 Room 18 6 8 0 0 0 0 0
6 Room 19 6 8 0 0 0 0 0
7 Room 20 8 10 0 0 0 0 0
8 Room 17 8 10 1 0 0 0 0
9 Room 14 6 10 0 0 0 0 0
10 Room 23 8 14 0 0 0 0 0
11 Library 4 13 0 5 1 1 0

Swami Vivekanand
12 Room 2 4 4 0 0 1
13 Account Department 4 5 3 3 3 1 0
Energy Audit report prepared by EEPL, Indore, M.P. Page 18




Govt Krishnajirao Pawar P G College, Dewas

Energy Audit Report

Dist. Dewas, M.P. EEPL
Year 2022-23
NEW BUILDING 1
14 Economic Department 4 3 0 4 2 2 1
15 Computer Lab 2 0 4 3 14 0 0
16 Social Science 4 1 0 3 0 0 1
17 History Department 4 4 0 0 0 0
18 Political Science 6 2 0 5 0 0 0
Hindi & Urdu
19 Department 2 2 0 1 0 0
20 Smart Class 6 6 0 4 0 0 0
NEW BUILDING 2
21 Exam Controller 3 2 5 1 0 0 0
22 Semester Sell 2 2 0 2 1 1 0
23 English Lab 5 6 0 0 0 0 0
Geography

24 Department 5 8 0 0 0 0 0
25 Sanskrit Department 3 2 0 3 0 0 0
26 NCC & NSS 3 2 0 5 0 0 0
27 Commers Department 7 8 0 0 1 0 0
28 Painting Department 7 4 0 8 0 0 0
29 CG Hall 10 26 0 0 0 0 1
30 Sanskar Hall 12 7 24 1 0 0 0

Total 158 204 43 47 23 5 4
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4.3 Lux measurement
Sr. no. Location Lux Level
1 Principle Room 130,137,152
2 Room 15 125,132,140
3 Room 21 135,141,150
4 Room 22 125,132,140
5 Room 18 105,111,120
6 Room 19 98,105,110
7 Room 20 130,137,152
8 Room 17 125,132,140
9 Room 14 135,141,150
10 Room 23 125,132,140
11 Library 105,120,132
12 Swami Vivekanand Room 130,137,152
13 Account Department 125,132,140
14 Economic Department 135,141,150
15 Computer Lab 105,111,120
16 Social Science 98,105,110
17 History Department 125,132,140
18 Political Science 105,111,120
19 Hindi & Urdu Department 98,105,110
20 Smart Class 130,137,152
21 Exam Controller 125,132,140
22 Semester Sell 135,141,150
23 English Lab 125,132,140
24 Geography Department 105,120,132
25 Sanskrit Department 130,137,152
26 NCC & NSS 125,132,140
27 Commers Department 135,141,150
28 Painting Department 105,111,120
29 CG Hall 135,142,152
30 Sanskar Hall 125,132,140

Observation

The range of lux reading range is 150/200/250. Room no. 18, 19, Library, Hindi & Urdu

Department GeographyDepartment, Painting Department lux readings are low.
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4.4 Some Photographs of Electrical Equipment

Computer

Ceiling Fan(50W)
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5.1 Case Study

Installation of 22 KWp solar rooftop system

Solar unit (Energy) Generation calculation

CHAPTER-5
ENERGY CONSERVATION MEASURES

S;'l Parameter Value Unit
Expected solar potential capcity
1 | (As per unit consumption Year-2022-23) 22 KWp
2 | Expected solar unit generation @4 unit/day/kKWp 88 kWh/Day
Expected Annual solar unit generation of ther Solar
3 | Plant 32,120 KWh/Year
4 | Annual unit consumption of college (Year 2022-23) 22,471 KWh/Year
Payback Period Calculation
1 | Total solar unit generation of the system(35 kWp) 32,120 kWh/ year
2 | Overall energy charges per unit as per Electricity bill 8.94 Rs/kWh
3 | Expected revenue genration 2,87,152/- Rs./year
4 | Expected cost of 1kw solar plant @50Rs.perwatt 50,000/- Rs./kwp
5 | Expected total investment 11,00000/- Rs.
6 | Simple payback period of the project 3.8 year

Note:- Energy savings depend on the operation hours per day and the load factor of
the systems.
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5.2 Case Study

Replacement of 50W conventional ceiling fan by 28W BLDC Energy efficient
ceiling fan in college

Sr. No Item Parameter Unit
1 Rated Power of Conventional Ceiling Fan 50 W
2 No. of Fan 158 Nos
3 Working Hrs./Day 8 Hrs./Day
4 Working Days/Year 250 Days/Year
5 Energy Efficient BLDC Fan Rated power 28 W
6 Energy Saving Potential 6952 kwh/Year
7 Load Factor 0.8
8 Expected Annual Energy Saving 5561.6 kwWh/Y ear
9 Per Unit Charges 8.94 Rs/kWh
10 Expected Money Saving 49721 Rs./Year
11 Cost of New Celling Fan 2,600 Rs./Pices
12 Investment on New Fan Purchasing 410800 Rs.
13 Maintenance Investment@5% 20,540 Rs.
14 Total Investment 4,31,340 Rs.
15 Simple Pay Back Period 8.7 Year

Note:- Energy savings depend on the operation hours per day and the load factor of

the systems.
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