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About OTTOTRACTIONS

Established in 2005, OTTOTRACTIONS is a renowned organization with extensive expertise in
energy, engineering, and environmental services. We hold the distinction of being the first
Accredited Energy Auditor from Kerala authorized to conduct Mandatory Energy Audits for
Designated Consumers under the Energy Conservation Act of 2001. Our excellence in energy
auditing was recognized by the Government of Kerala with the prestigious "Kerala State Energy
Conservation Award 2009."

OTTOTRACTIONS is an I1SO 9001:2015, 1SO 17020:2012, 1SO 14001:2015 and I1SO 14067:
2018 certified organization, underscoring our commitment to quality and excellence in service
delivery. With a proven track record, we have successfully completed over 3,000 audits across
various domains, including Energy Audit, PAT, Electrical Safety Audit, Green Audit,
Environmental Audit, Biodiversity Audit, Water Audit, and Air Audit.
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Certification

This is to certify that

The data collection has been carried out diligently and truthfully;

All data monitoring devices are in good working condition and have been calibrated or
certified by approved agencies authorised and no tampering of such devices has

occurred;

All reasonable professional skill, care and diligence had been taken in preparing the

energy audit report and the contents thereof are a true representation of the facts;

Adequate training provided to personnel involved in daily operations after implementation
of recommendations; and

The energy audit has been carried out in accordance with the Bureau of Energy
Efficiency (Manner and Intervals of Time for the Conduct of Energy Audit) Regulations,
2010.

SURESH BABU B V
ACCREDITED ENERGY AUDITOR (AEA 33)
BUREAU OF ENERGY EFFICIENCY
GOVERNMENT OF INDIA






Executive Summary

Consolidated Cost Benefit Analysis of Energy Efficiency Improvement Projects

St. Stephen’s College, Pathanapuram

Sl . Investment CO.St SPB Energy
No Projects saving saved
(Lakhs Rs) | (Rs)/Yr | Months kKWh/Yr

Energy Saving in Lighting by

1 | replacing existing 39 No's T8 (40W) 0.12 0.08 18.6 824
Lamps to 18W LED Tube
Energy Saving in Lighting by

2 | replacing existing 38 No's T12 (55W) 0.11 0.09 14.8 1008
Lamps to 18W LED Tube
Energy Saving by replacing existing

3 | 193 No's in-efficient ceiling fans with 5.79 0.76 91.5 8301
Energy Efficient Five star fans
Total 6.02 0.93 41.65 10132

(The saving are projected as per the assumed operation time observed based in the

discussions with the plant officials. The data of saving percentages are taken from BEE
guide books and field measurements.)
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Introduction

A detailed energy audit has been carried out at St. Stephen's College,
Pathanapuram by OTTOTRACTIONS in December 2024. During the energy audit
energy saving opportunities has been identified to help improving efficiency of the
facility. OTTOTRACTIONS is an Accredited Energy Auditor of Bureau of Energy
Efficiency and Empaneled Energy Auditor of Energy Management Centre,
Government of Kerala.

This energy audit report complies with the clauses in Energy Conservation Act,
2001 on mandatory energy audit (Form 4 [refer regulation 6(2)] guidelines for
preparation of energy audit report) and complies with the G.O (Rt) No.2/2011/PD

dated 01.01.2011 issued by Government of Kerala on mandatory energy audit.

1.1. General Building details and descriptions

St. Stephen's College, Pathanapuram Established in 1964 after the name of Saint
Stephen, the college is the fulfilment of a long-cherished desire of its founder, His
Grace Mar Thoma Dionysius, Metropolitan of Niranam Diocese of the Malankara
Orthodox Church. The College, affiliated to the University of Kerala, offers
undergraduate programmes in Botany, Chemistry, Mathematics, Physics, Zoology,
Economics, English and Commerce and postgraduate programmes in Botany,
Chemistry, Mathematics, Physics and Zoology. The department of Zoology and

Chemistry are recognized as Research Centres under the University of Kerala. The

Energy Audit Report 2023-24 1
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college was re-accredited by the NAAC Peer team at B++ Grade with CGPA 2.91 in
2022.

The college aims at the development of an integrated personality. The College
Chapel serves as the nerve centre for ethical development. The college has a well-
equipped library with more than books. It has a fine volley ball court. There are many
academic and cultural societies and clubs functioning in the college to kindle interest

in the students in their respective subjects as well as in socially relevant issues.

Occupancy Details
Particulars 2023-24
Total Students 698
Staffs 77
Total Occupancy of the college 775

For calculating specific energy consumption, the total built-up area is considered.

Energy audit team

The Energy Audit team is listed below. Besides this list various domine experts also

participated in this project.

Suresh Babu B V, Accredited Energy Auditor, AEA 33
B. Zachariah, Chief Technical Consultant

Abin Baby, Project Engineer

Jomon J S, Project Engineer

Vishnu S S, Project Engineer

Reshma S P, Data Analyst

N o ok woDd R

Anjana B S, Project Assistant

Energy Audit Report 2023-24 2
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Building description

The energy audit has been carried out at St. Stephen’'s College; Pathanapuram The

following is the baseline data of this building.

BASELINE DATA SHEET

1 | Name of the Organization St. Stephen’s College, Pathanapuram

St. Stephen’s College, Maloor College P
Address (include telephone, fax & | O, Pathanapuram, Kollam Dist 689695

2 e-mail ) Phone : 0475 2352385 , 2354385
ststephenspathanapuram@gmail.com
3 | Year of Establishment 1964
Name of building and Total No. of ,
4 E{aectfic?alb(lljognegcfilogs/t())uﬁdin(; ° St. Stephen’s College (8)
5 | Total Number of Students Boys | 278 | Girls | 420 | Total | 698
6 | Total Number of Staff 77
7 | Total Occupancy 775
8 | Total area of green cover 52 acre
9 | Type of Electrical Connection HT | - | LT | 8
10 | Total Connected Load (kW) 122

11 | Average Maximum Demand (KVA) -

Total built up area of the building

12 (M?) 23000
13 | Number of Buildings 5
14 | Average system Power Factor 0.99
15 | Details of capacitors connected Nil

. TR | TR | TR
16 Transformer Details (Nos., kVA, TR1 2 3 4

Voltage ratio)

DG1 | DG2 | DG3 | DG4 | DG5 | Remarks

17 | DG Set Details (kVA)

Rating Nos. Remarks
5to0 10 4

18 | Details of motors

Energy Audit Report 2023-24 3
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Energy and utility system

description

3.1.1 Electricity

Electricity is purchased from KSEBL under Eight LT Connection, the details are

given below. A Diesel Generator is in operation at this campus

Electricity Connection Details
St. Stephen’s College, Pathanapuram
1 | Name of the Consumer St Stepgztr;]:n(;%lﬁg?ﬁ
2 | Tariff LT-6A/ Three
1146853002589
1146853002590
1146853002574
1146855002571
3 | Consumer Numbers 1146856002005
1146856001985
1146853018642
1146851002004
4 | Connected Load Total (kW) 122
5 | Annual Electricity Consumption (kwWh) 19356

3.2. Thermal Energy / Transportation

LPG is used for cooking in the canteen and Lab. Diesel is used to operate Diesel

Generator.

Energy Audit Report 2023-24
EA 1195 — St. Stephen's College, Pathanapuram
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Energy Balance

Energy Balance

UPS &IT

Fans 13%

42%

16%

Others
3%

\_ 26% J

In this facility, a comprehensive analysis of energy consumption breakdown
highlights the following distribution:

Fans contribute the most, constituting 42% of the total energy consumption. This
includes various fans utilized throughout the facility for ventilation and air circulation

purposes.

Lighting accounts for 26% of the energy usage. This encompasses the illumination
needs across different areas within the facility, including offices, corridors, and
production areas.

Energy Audit Report 2023-24
EA 1195 - St. Stephen's College, Pathanapuram
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Miscellaneous uses make up 3% of the energy consumption. These miscellaneous
uses may include small appliances, equipment, or other electrical devices not

categorized under specific areas.

The combined energy consumption of Uninterruptible Power Supply (UPS) and
Information Technology (IT) systems amounts to 13%. This includes the power

required to run IT infrastructure, servers, and associated backup systems.

Air conditioning systems represent the remaining 16% of the total energy
consumption. This includes both heating and cooling systems employed to maintain

optimal indoor temperatures for comfort and operational requirements.

Understanding this breakdown is crucial for implementing targeted energy-saving
strategies aimed at optimizing efficiency and reducing overall energy consumption in

the facility

Energy Audit Report 2023-24
EA 1195 - St. Stephen's College, Pathanapuram
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Performance evaluation of
major equipment’s /
systems.

5.1. List of equipment and process where performance
testing was done.

5.1.1.Electrical System

5.1.2.Lighting & Fans

5.2. Results of performance testing

5.2.1.Electrical System

The average unit cost of electricity is 9.15 Rs/kWh. This is taken as the basis for the
financial analysis of electrical energy efficiency projects. The information on average

energy consumption is taken from the historical electricity bill analysis.

Energy Audit Report 2023-24
EA 1195 — St. Stephen's College, Pathanapuram



Electricity Consumption

Electricity Connection Details
St.Stephen's College, Pathanapuram
1 | Name of the Consumer St.Stephen's College, Pathanapuram
2 | Tariff LT-6A/ Three
1146853002589
1146853002590
1146853002574
3 Consumer Numbers 1146855002571
1146856002005
1146856001985
1146853018642
1146851002004
4 | Connected Load Total (kW) 122
o Eo

Diesel

The campus has a Diesel Generator. The details of Diesel consumption are given
below.

Electricity Generated through DGs

Generator cost

Year kwWh /yr
in L in Rs
2023-24 63 187.5 6000

Energy Audit Report 2023-24
EA 1195 — St. Stephen's College, Pathanapuram



LPG

LPG is consumed in Canteen and laboratory operations

LPG Consumption Details

2023-24
No Cylinders 12
Canteen/Lab LPG Consumption in kg 180.0
Total in kg 180.0
Base Line Energy Data
St. Stephen’s College, Pathanapuram
SINo Particulars 2023-24
1 Electricity KSEBL (kWh) 19356
2 Electricity DG (kWh) 188
3 Electricity Solar, Off grid (kwh) 0
4 Electricity (KSEB + DG + Off grid) kWh 19544
5 Electricity Grid Tied (kwh) 12775
6 Diesel (L) 62.5
7 LPG (kg) 180.00
8 Biogas generated/year (kg) 165.00

Energy Audit Report 2023-24
EA 1195 — St. Stephen's College, Pathanapuram
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Energy Consumption Profile
Sl Fuel 2023-24
No kCal
1 | Electricity 16807520
2 | Diesel 656250
3 |LPG 2160000
4 | Biogas 770000
Total 20393770

Lux Measurement

Lux per watt (Im/W) is a measure of luminous efficacy, indicating the amount of light
(in lumens) produced per unit of electrical power consumed (in watts). In the context
of lighting on a college campus, lux per watt is a critical metric that reflects the

efficiency of the lighting system in converting electrical energy into visible light

A higher lux per watt value signifies that the lighting system is more energy-efficient,
as it produces more lumens of light output for each watt of electricity consumed. This

efficiency is essential for several reasons in a college campus setting.

Firstly, energy efficiency helps to reduce electricity consumption, leading to cost
savings for the institution. By optimizing lux per watt, colleges can minimize their

energy bills while still maintaining adequate lighting levels across campus facilities.

Secondly, energy-efficient lighting contributes to sustainability efforts by reducing the
carbon footprint of the campus. Lower energy consumption means fewer
greenhouse gas emissions associated with electricity generation, aligning with

environmental conservation goals.

Moreover, efficient lighting enhances the overall quality of illumination on the
campus. Adequate lighting levels are essential for creating safe and comfortable
learning environments in classrooms, libraries, study areas, and outdoor spaces. By
ensuring optimal lux per watt, colleges can provide well-lit spaces conducive to

student productivity, concentration, and well-being.

Additionally, in the context of ongoing sustainability initiatives and the increasing

focus on energy conservation in educational institutions, monitoring and optimizing

Energy Audit Report 2023-24 10
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lux per watt can serve as a performance benchmark. It allows colleges

improvements in lighting efficiency over time, identify areas for further optimization,
and demonstrate their commitment to sustainable practices to students, faculty, and

the broader community.

In summary, lux per watt is a crucial metric in college campus lighting as it reflects
the efficiency, cost-effectiveness, sustainability, and quality of illumination provided.
By prioritizing energy-efficient lighting solutions and optimizing lux per watt, colleges
can create well-lit, environmentally friendly, and conducive learning environments for

their students and faculty.

SI. No Location Avg
1 Principal Room 112
2 Room 4 123
3 Room 2 80
4 Room 5 80
5 Room 11 164
6 Lab 153
7 Room 12 159
8 Room 8 164
9 Room 13 88
10 Room 14 123
11 Room 15 97
12 Room 22 123
13 Room 18 125
14 Room 19 133
15 Room 21 111
16 Room 27 126
17 Room 26 125
18 Room 82 125
19 Room 83 80
20 Room 84 80
21 Room 85 164
22 Room 86 153
23 Room 38 159
24 Msc Chemistry Lab 164
25 Room 37 123
26 Room 29 97
27 Room 36 123
28 Seminar Hall 125
29 Chemistry Lab 133

Energy Audit Report 2023-24 11
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30 Room 33 111
31 Bsc Physics Lab 146
32 Room 52 187
33 Room 51 171
34 Class 2 184
35 Room 50 169
36 Dept. Of Economics 196
37 Class 3 135
38 Room 49 167
39 Room 46 187
40 Room 47 176
41 Room 61 185
42 Computer Lab 153
43 Dept Of PG Maths 187
44 Library 145
45 Computer Lab 171

Energy Audit Report 2023-24

EA 1195 — St. Stephen's College, Pathanapuram
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Energy efficiency

The Energy Performance Index (EPI) is commonly computed by dividing the total
energy consumption of the entire building by its total floor area. This calculation
yields a crucial metric for evaluating the effectiveness of a building's energy
utilization. By offering a standardized measure that adjusts for the energy
requirements relative to the building's size, the EPI provides valuable insights into
the energy efficiency of the structure.

This metric serves as a key tool for assessing and benchmarking energy
performance. By accounting for both energy consumption and building size, the EPI
offers a comprehensive understanding of how efficiently energy resources are
utilized within the building. It allows stakeholders to compare the energy efficiency of
different buildings, regardless of their size or occupancy.

Moreover, the EPI facilitates the identification of areas for potential improvement in
resource utilization. Buildings with higher EPI values may indicate inefficiencies in
energy usage, prompting further investigation into the underlying causes. This
analysis can lead to targeted strategies for enhancing energy efficiency, such as
upgrading equipment, improving insulation, or implementing energy-saving

measures.

Overall, the Energy Performance Index is a valuable tool for evaluating,
benchmarking, and improving the energy efficiency of buildings. Its standardized

calculation method and consideration of both energy consumption and building size

Energy Audit Report 2023-24 13
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ving

provide a nuanced understanding of energy performance, enabling stakeholders to

make informed decisions and drive sustainable improvements in resource utilization.

OTTOTRACTIONS- ENERGY AUDIT
St. Stephen’s College, Pathanapuram
Energy Performance Index (EPI)
Sl No Particulars 2023-24
1 Total building area (m?2) 23000
2 Annual Energy Consumption (kCal) 20393770
3 Annual Energy Consumption (kWh) 23714
4 Total Energy in Toe 2.04
5 Specific Energy Consumption kWh/m?2 1.03

The Energy Performance Index (EPI) is

1.03 kWh/m?2
The EPI of 2023-24 may be taken as benchmark.

Energy Audit Report 2023-24 14
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Evaluation of energy
management system

Energy management policy
There is no written energy policy available, but environment policy is available which
includes energy conservation also. A draft energy management policy is given

below. The management may constitute an energy management policy and display

the same in the plant to motivate the staff.

ST. STEPHEN'S COLLEGE
PATHANAPURAM
ENERGY POLICY
(Draft)

We are committed to optimally utilize various forms of energy in a cost
effective manner to effect conservation of energy resources. We are committed
to conserve the energy which is a scarce resource with the requisite
consistency in the efficiency, effectiveness in the cost involved in the operations
and ensuring that production quality and quantity, environment, safety, health of
people are maintained. We are also committed to increase the renewable

energy share of the total energy we use.

We are also committed to monitor continuously the saving achieved and reduce

its specific energy consumption by minimum of 2% every year.

Head of the Institution

Energy Audit Report 2023-24 15
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7.2.

AL LR

Energy management monitoring system

Energy Management Cell has to be constituted with an objective to revise
action plan for energy conservation thereby reducing the production cost.
Energy conservation tips/ posters are displayed in crucial points.

Use of renewable energy has to be encouraged.

Training to staff responsible for operational and
documentation.

The staff and students need to be made more aware of the importance of
energy saving and management.

Log books shall be maintained to record Electricity Consumption and Diesel
consumption.

Meter reading shall be taken and compared with KSEB regularly.

Better operating practices regarding appliances and fixtures should be taught
to the staff.

Best Practices

Have solid Waste management program.

Have different social and environmental clubs
Conducted Energy Conservation Training Programs.
Conducted Green Audit.

Installed solar power plant

Installed Biogas plant

Energy Audit Report 2023-24 16
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Energy Conservation
Measures and
Recommendations

OTTOTRACTIONS- ENERGY AUDIT

Energy Saving Proposal

Energy Saving in Lighting by replacing existing 39 No's T8 (40W) Lamps to 18W
LED Tube

Existing Scenario

39 numbers of T8(40 W) lamps were identified during the energy audit field survey in the
facility. During discussion with officers it is observed that the average utility of these
fittings are of 30%.

Proposed System

The existing T8 may be replaced to LED Tube of 18W in phased manner and the
savings will be of 55% (inclusive of improved light output and reduced energy
consumption)

Financial Analysis

Annual working hours (hr) 2400
No of fittings 39
Total load (kW) 1.56
Annual Energy Consumption (kWh) 1498
Expected Annual Energy saving for replacing all fittings

824
(kwh)
Cost of Power 9.15
Annual saving in Lakhs Rs (1st year) 0.08
Investment required for complete replacements [@Rs 300 0.12
per fittings](Lakhs Rs) '
Simple Pay Back (in Months) 18.63

17
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OTTOTRACTIONS- ENERGY AUDIT

Energy Saving Proposal

Energy Saving in Lighting by replacing existing 38 No's T12 (55W) Lamps to
18W LED Tube

Existing Scenario

38 numbers of T12(55 W) lamps were identified during the energy audit field survey
in the facility. During discussion with officers it is observed that the average utility of
these fittings are of 30%.

Proposed System

The existing T12 may be replaced to LED Tube of 18W in phased manner and the
savings will be of 67% (inclusive of improved light output and reduced energy
consumption)

Financial Analysis

Annual working hours (hr) 2400
No of fittings 38

Total load (kW) 2.09
Annual Energy Consumption (kwWh) 1505

Expected Annual Energy saving for replacing all

fittings (KWh) 1008
Cost of Power 9.15
Annual saving in Lakhs Rs (1st year) 0.09
Investment required for complete replacements 0.11
[@Rs 300 per fittings](Lakhs Rs) '

Simple Pay Back (in Months) 14.83

18
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Energy Saving Proposal

Energy Saving by replacing existing 193 No's in-efficient ceiling fans with Energy
Efficient Five star fans

Existing Scenario

There are 193 numbers of ceiling fans installed in the facility with minimum 8 hrs a day
operation. All are conventional type and most of them are very old.

Proposed System

There is an energy saving opportunity in replace the existing fans with new five star
labelled fans. The five star labelled fans give a savings up to 30% with higher service
value (air delivery/watt).

Financial Analysis

Annual working hours (hrs) 2400
Total numbers of ordinary fans 193

Total load (kW) 15.44
Annual Energy Consumption (kwWh) 14822
Expected Annual Energy saving, for total 8301
replacement(kWh)

Cost of Power (Rs) 9.15

Annual saving in Lakhs Rs (1st year) 0.76

Investment required for a 'total replacement (Lakhs 5 79

Rs)[@3000 Rs per Fan with 50W at full speed]

Simple Pay Back (in Months) 91.48

19
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St.Stephen's College, Pathanapuram
Lights Fans IT AC
SINo Location T12 | T8 |LedT Lgd CF | EF | PC | Projector | Printer | 1.5 | 2TR
1 Principal Room 4 8 4 1 1
2 Room 4 2 2
3 Room 2 12 8
4 Room 5 2 2 2 1
5 Room 11 4 3
6 Lab 2 2
7 Room 12 2 5
g First Floor 2222 ?3 2 1 1 5
10 Room 14 5 5
11 Room 15 2 3 5
12 Room 22 2 2 3
13 Room 18 2 2 1
14 Room 19 2 2
15 Room 21 2 2
16 Room 27 2 2
17 Room 26 1
18 Room 25 & 24 4 6
19 Room 82 2 3
20 2nd Floor | Room 83 2 3
21 Room 84 2 3
22 Room 85 2 3
23 Room 86 2 3
24 = Room 38 2 1
25 S ’g Msc che lab 8 2
26 g T | Room 32,31 &30 6 3
27 Room 37 2 2

Energy Audit Report 2023-24 20
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28 Room 29 1 3
29 Room 36 1 1
30 Seminar hall 7 6 4
31 Chemistry lab 10 1
32 Room 33 8
33 Room 78-80 3 3
34 Bsc phy lab 12
35 Room 52 2 1
36 class 1 1 2
37 room 51 2 2
38 Block 2 | class 2 2 1
39 (Grnd room 50 3 5
40 floor) | Dept. of Econ. Staff 2 2
41 class 3 1 1
42 room 49 2 3
43 room 46 3 5
44 room 47 4 5
45 Dept of layers 1 2 2
46 room 61 2 2
47 2nd Floor | computer lab 8 45
48 classl-4 8 8
49 Dept of pg maths 2 4
50 Basement Library 12 10
51 Computer lab 4 4 30
52 Hostel First foor 7 1 8
53 Ground floor 10 7
54 Auditorium 23
Total 38 39 108 21 193 76 1 4

Energy Audit Report 2023-24 21
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