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iv. Executive Summary

AISSMS group of colleges (Client) has decided to do detailed energy audit of their premise at Kennedy Road ( Near
RTO), Pune, Maharashtra. Client has already implemented most of energy efficiency measure into their premises. Client
is focusing on energy savings and successful in reducing their energy demand.

Following are some energy saving and sustainability approach driven measures that are taken by college
management.

1. Replacement of fluorescent lights with energy efficient LED lights.

2. Selection of Energy Efficient Equipment’s (BEE 5 Star Labeled) whenever replacement of any equipment is to
be done.

3. College is also maintaining energy consumption records of each section to track energy consumption of the
premise.

4. Use of Solar energy for water heating purpose instead of electric geysers.

5. Use of Solar Photovoltaic system to generate own electricity using rooftop area available at the premise.

The action taken for energy conservation measures and use of renewable energy by the college management shows
the sustainable approach towards energy use and environment friendly behaviour which is appreciable.

Other energy saving measures & cost saving measures

Although the college management is doing well in energy efficiency area further improvements can be done by the
management for additional savings-

1. Use of aerators for water taps.
2. Use of heat pumps wherever possible in college premises for cooling and heating.
3. Fine tuning of Automatic Power Factor Correction system to improve PF to unity & reduce billing units in kVAh

billing system.
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1 Introduction

1.1 General Description of Facility

AISSMS Group of Colleges (Client) is located at Kennedy Road in Pune city area, Pune District of Maharashtra, India. The
institutes are committed towards creating a community which is vibrant and which provides a lifelong learning
experience and professional development, corporates, academicians, industrialists and the student community have
lauded the efforts made by the All India Shri Shivaji Memorial Society to take the Society to unscaled heights.

At present the campus has multiple colleges in one premise and description of area is provided below.
- College of Engineering having built-up area of about 23888 sq.m.

- College of Polytechnic having buit-up area of about 11340 sq.m.

- College of Pharmacy having built-up area 7178 sq.m

- College of Business Management having built-up area 3626 sq.m.

1.2 Objectives

To undertake an energy audit so as to identify areas for energy saving, both without and with investment.

e To prioritize distinct areas identified for energy savings depending upon saving potential, skills, and time frame for
execution, investment cost, paybacks etc.

1.3 Scope of Work

e To correlate monthly data of production with electricity, fuels & water consumption, for a period of 12 months of
normal operation to establish bench mark values for energy consumption.

e To study electrical energy metering, monitoring and control system existing at the plant and to recommend a
suitable system for future monitoring.

e To study monthly power factor, maximum demand, working hours, load factor etc. for the reference period along
with monthly electricity consumption and establish scope for MD control through possible optimization of load
factor and through detailed load management study.

e Based on above, to evaluate the possibility of replacing major motors with energy efficient motors. To provide cost
benefit analysis for the replacement policy.

e To study existing requirements of energy provisions at present locations and to identify distinct possibilities of
rationalization / savings.

e To study existing maintenance practices for utility systems and recommend areas for improvement in energy
efficiency / savings.

e Toidentify, evaluate and priorities energy saving opportunities into short, mid and long-term time spans depending
upon investments, quantum of savings, skills and time required for implementation, etc.

e To prepare draft energy audit report, present to management, undertake necessary modifications based on
presentation meeting and submit the final report.

Page | 7
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1.4 Energy Source and Breakup

College campus is having diesel generator for emergency power supply and the share of diesel consumption is about
5 % of total energy consumption. Energy consumption breakup & energy breakup on the basis of source of energy are
provided below.

Energy Consumption Breakup

Engineering
College
Pharma College 19%
36%
Polytechnic
College
36%
MBA College

9%

® Engineering College i Polytechnic College  ®MBA College  ® Pharma College

Figure 1 Energy Consumption Breakup

College is having rooftop solar system of 300 kWp and energy generation by the solar PV plant is having major share in
the energy supply to the premise. Breakup of the same is represented below.

Energy Source Breakup

Average Net
Electricity units
billed
35%

Average monthly
Solar Generated
Units
65%

= Average monthly Solar Generated Units = Average Net Electricity units billed

Figure 2 Energy Source Breakup
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1.5 Electricity Consumption

Client is receiving electricity supply from Maharashtra State Electricity Distribution Company Limited (MSEDCL) with
contract demand of 400 KVA & 11kV/433 V, 630 KVA Transformer .

Following table represents bill analysis for last 12 months energy use of the facility.

Table 1-Bill Analysis — Last 12 months

Excess
Payment
: Billed Highest Bot ay Contimntion | heyo Demand Energy - Total . d!.:e to
Month |Demand | Recorded MD e Charges Charges | Current Bill hlghe’r
contract
Demand
kVA kVA kWh kVAh Rs. Rs. Rs. Rs.
May-21 240 39 11310 11538 0.98 103680 106265 261546 86832
Jun-21 240 49 13458 13678 0.98 103680 125974 288491 82512
Jul-21 NA NA NA 16328 NA NA NA NA NA
Aug-21 NA NA NA 13828 NA NA NA NA NA
Sep-21 240 83 16025 17495 0.91 103680 161129 333788 67824
Oct-21 NA NA NA 20260 NA NA NA NA NA
Nov-21 NA NA NA 16420 NA NA NA NA NA
Dec-21 NA NA NA 16898 NA NA NA NA NA
Jan-22 NA NA NA 14470 NA NA NA NA NA
Feb-22 240 81 18683 18860 0.99 103680 173700 350979 68688
Mar-22 NA NA NA 30550 NA NA NA NA NA
Apr-22 NA NA NA 28565 NA NA NA NA NA
Total - - 59,476 | 218,890 - 414,720 567,068 1,234,804 | 3,05,856
Average 240 63 14,869 18,241 0.96 103,680 141,767 308,701 76,464

Average monthly MSEDCL unit’s consumption is 18,241 units and avg. monthly bill is Rs. 3.08 Lakh.
Average of last 12 months unit cost is Rs. 16.92 / kVAh.
Average PF is at 0.96 & shall be improved to 0.995 for reduced kVAh billed.

No leakage currents were observed in the facility in the various feeders.
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Energy consumption trend represented in graphical format as below-

Energy Consumption
kVAh gy P

. //\

10

Thousands

Figure 3- Energy Consumption Trend

e The Electricity bill consist of following parts:-

Demand charges — Maximum Peak Demand (in terms of KVA) is recorded in the bill for the complete month and a fixed
charge of Rs. 432/- per KVA

Unit charges — As per the units consumed Industrial tariff are applicable.
Time of Day Charges — Depending on the time of day of usage, the Time of Day charges adjustment is made.
Other charges, which cannot be controlled
e The following are the conclusions of Electrical Bill Analysis:
1 Considering data available, average cost of electricity is Rs. 16.92 / kVAh.

2. Average billed Power factor is 0.96 (Based on available data). The power factor is maintained but can be
improved to near unity value.

3. As contract demand is 400 kVA, minimum billed Demand is 240 kVA (60% of contract demand). Even though
the actual maximum demand is lower (due to higher contract demand) extra Maximum Demand charges are being
paid. It is recommended to reduce the contract demand so as to reduce the Maximum Demand charges. Average
monthly loss of Rs. 76,464* /- is being incurred due to higher contract demand.

*Value based on available data
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1.6 Water Consumption

College campus is having 5 water connections and average water consumption per billing cycle for the premise is
represented below.

Table 2- Average Water consumption

Average
Water 882 91 241 244 237

Consumption

1.7 Harmonics Study

Harmonic of a wave is the wave which has frequency as the positive integer multiple of the frequency of the
original wave, known as the fundamental frequency.
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Vv, —1% Harmonic (Fundamental wave)

V3 — 3" harmonic V total — Resultant Wave form

Figure 5-. Harmonics Generation

Electrical loads can be classified as linear and non-linear loads. A linear load is one, which draws a sinusoidal current
when subjected to sinusoidal voltage. The current wave may or may not have a phase difference with respect to the
voltage. A pure resistance, inductance or capacitance or any combination of these forms a linear load. On the contrary,
a non-linear load is one, which draws non-sinusoidal or pulsating current when subjected to sinusoidal voltage.

Any non-sinusoidal current can be mathematically resolved into a series of sinusoidal components (Fourier series). The
first component is called as fundamental and the remaining components whose frequencies are integral multiples of
the fundamental frequency are known as harmonics. If the fundamental frequency is 50 Hz, then 2nd harmonic will
have a frequency of 100Hz and the 3rd will have 150Hz and so on.

Non-linear loads that draw current in abrupt pulses rather than a smooth sinusoidal manner create harmonics. The
pulses of current cause distorted current wave shape, which in turn cause harmonic currents to flow back into other
parts of the power system.

1.7.1 Voltage Harmonics

Main reason for voltage harmonics is current harmonics. The voltage wave form from voltage source is distorted by the
current harmonics due to source impedance. Larger the source impedance, higher will be the voltage harmonics caused
by current harmonics. It is typically the case that voltage harmonics are indeed small compared to current harmonics.
Thus, harmonic voltage can be defined as the product of harmonic current and source impedance at the harmonic
frequency.

The source impedance includes the Impedance of the power source (Transformer, Generator, and Grid etc.),
Impedance of the Bus bars, Cables, Switchgears and other loads in the network.

Following are some of the non-linear loads, which generate harmonics:

L)

Static power converters and rectification circuits, which are used in ups, battery chargers, etc.

<,

Arc furnaces

X3
%
< Power electronics drivers for motor controls (AC/DC) drives.
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«» Computers

s» Television receivers

«» Saturated transformers

«»  Fluorescent lighting

% Telecommunication equipment’s

Table 3- Voltage Harmonics level at Engineering College

‘VoltageMarmonies | R | T oy B
THD 1.60 1.88 1.64
3rd Level Harmonics 0.15 0.32 0.13
5th Level Harmonics 0.46 0.59 0.38
7th Level harmonics 1.25 1.60 1.30
9th Level harmonics 0.50 0.19 0.48
11th Level harmonics 0.62 0.61 0.70
13th Level harmonics 0.21 0.22 0.26

o Voltage Harmonics
(4]

1.8
1.6
1.4
1.2

THD 3rd Level Sthlevel 7thLlevel 9thlevel 11thLlevel 13th Level
Harmonics Harmonics harmonics harmonics harmonics harmonics

0.8
0.6
0.4
0.2

ER =Y =B

Figure -6. Voltage Harmonics Profile — Engineering College

Observations:

e Itis observed that the voltage harmonics for engineering college is within limit which 1.88 % which is acceptable
as standard value of 5% (voltage harmonics (Vryp %) limit as per IEEE 519:2014 standards).
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Table 4-. Voltage Harmonics level at Management College

S olhgeriapmonies | R L Y. 0 B
THD 1.68 1.77 1.60
3rd Level Harmonics 0.18 0.29 0.16
5th Level Harmonics 0.33 0.34 0.29
7th Level harmonics 1.43 1.58 1.23
9th Level harmonics 0.36 0.11 0.62
11th Level harmonics 0.67 0.56 0.69
13th Level harmonics 0.19 0.22 0.19

5 Voltage Harmonics
2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20 I
0.00 B

THD 3rd Level 5thlevel 7thlevel 9thlevel 11thlevel 13th Level
Harmonics Harmonics harmonics harmonics harmonics harmonics

ER BY ®mB

Figure?7. Voltage Harmonics Profile — Management College

Observations:

e Itis observed that the voltage harmonics for engineering college is within limit which 1.77 % which is acceptable
as standard value of 5% (voltage harmonics (Vryp %) limit as per I[EEE 519:2014 standards).

Table 5. Voltage Harmonics level at College of Pharmacy

‘Voltage Harmonics | R o Yoo o e B
THD 1.63 1.78 1.62
3rd Level Harmonics 0.18 0.31 0.15
5th Level Harmonics 0.28 0.27 0.23
7th Level harmonics 1.37 1.58 1.30
9th Level harmonics 0.36 0.17 0.50
11th Level harmonics 0.66 0.58 0.71
13th Level harmonics 0.18 0.26 0.23
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Voltage Harmonics

%
2.00
1.80
1.60
1.40
1.20
1.00
0.80 :
0.60 i
0.40 i v

20 : -
. | l! II Il

0.00

THD 3rd Level  5thLevel  7thlevel 9thlevel 11thlevel 13th Level
Harmonics Harmonics harmonics harmonics harmonics harmonics

ER mY =B

Figure 8-. Voltage Harmonics Profile — College of Pharmacy

Observations:

e Itis observed that the voltage harmonics for engineering college is within limit which 1.78 % which is acceptable
as standard value of 5% (voltage harmonics (Vyp %) limit as per IEEE 519:2014 standards).

Table 6. Voltage Harmonics level at Polytechnic College

THD 1.49 1.61 1.49
3rd Level Harmonics 0.24 0.22 0.06
5th Level Harmonics 0.52 0.43 0.44
7th Level harmonics 1.31 1.28 1.04
9th Level harmonics 0.31 0.35 0.27
11th Level harmonics 0.44 0.62 0.67
13th Level harmonics 0.21 0.20 0.14
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5 Voltage Harmonics
(o]
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1.60
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1.00
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0.00

I E I (B2

THD 3rd Level  Sthlevel 7thlevel 9thlevel 11thLevel 13th Level
Harmonics Harmonics harmonics harmonics harmonics harmonics

ER mY =B

Figure 9- Voltage Harmonics Profile — Polytechnic College

Observations:

e Itis observed that the voltage harmonics for engineering college is within limit which 1.49 % which is acceptable
as standard value of 5% (voltage harmonics (Vyp %) limit as per IEEE 519:2014 standards).

1.7.2 Current Harmonics

In a normal alternating current power system, the current drawn by a linear load will be sinusoidal at the specified
frequency. The current wave may or may not have a phase difference with respect to the voltage. Current harmonics
are caused by non-linear loads which draw current that is not necessarily sinusoidal. The current wave form can be
distorted and complex depending on the load and the interaction between other components of the system. Using
Fourier series, the complex wave form can be resolved into simple sinusoidal waves of multiple frequency for analysis
purpose.

Any non-sinusoidal current can be mathematically resolved into a series of sinusoidal components (Fourier series). The
first component is called as fundamental and the remaining components whose frequencies are integral multiples of
the fundamental frequency are known as harmonics. If the fundamental frequency is 50 Hz, then 2" harmonic will have
a frequency of 100Hz and the 3"will have 150Hz and so on.

Table 7- Current Harmonics Level — Engineering College

Current Harmonics R : Yo ok : B

THD 80.36 119.70 142.25
3rd Level Harmonics 30.97 17.53 23.12
5th Level Harmonics 50.91 76.89 81.06
7th Level harmonics 39.24 74.16 80.22
9th Level harmonics 30.01 33.44 63.80
11th Level harmonics 15.36 29.58 39.06
13th Level harmonics 10.30 19.33 22.74
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Current Harmonics
% B
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o

Figure 10- Current Harmonics— Engineering College
Observations:

e It is observed that THD is 142 % which is on higher side than standard value of 8% (Current harmonics (Irp %)
limit as per IEEE 519:2014 standards).

Table 8- Current Harmonics Level — Management College

Current Harmonics |
THD 12.91 21.55 14.61
3rd Level Harmonics 10.73 429 - 13.16
5th Level Harmonics 3.49 9.60 3.05
7th Level harmonics 3.37 13.69 3.00
9th Level harmonics 3.19 9.98 3.42
11th Level harmonics 1.89 4.77 1.09
13th Level harmonics 1.39 1.82 1.47
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Current Harmonics
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Figure 11- Current Harmonics — Management College
Observations:

It is observed that THD is 21 % which is on higher side than standard value of 8% (Current harmonics (lryp %) limit as per
IEEE 519:2014 standards).

Table 9- Current Harmonics Level — College of Pharmacy

CimentHamonies . R 0 L e e B
THD 13.65 11.80 12.71
3rd Level Harmonics 7.50 2.65 4.47
5th Level Harmonics 8.43 5.81 8.38
7th Level harmonics 4.40 7.04 4.11
9th Level harmonics 4.24 3.92 5.41
11th Level harmonics 2.92 418 3.76
13th Level harmonics 1.81 2.86 1.42
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Current Harmonics
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Figure 12- Current Harmonics — College of Pharmacy

Observations:

It is observed that THD is 13 % which is on higher side than standard value of 8% (Current harmonics (lyyp %) limit as per
|EEE 519:2014 standards).

Table 10- Current Harmonics Level — Polytechnic College

C sHapmonles |2 R 0 i ; o
THD 13.65 12.97 22.79
3rd Level Harmonics 5.78 3.05 9.30
5th Level Harmonics 9.12 9.71 14.16
7th Level harmonics 6.99 5.71 9.56
9th Level harmonics 391 4.96 9.96
11th Level harmonics 0.81 0.49 3.47
13th Level harmonics 1.12 1.22 1.64
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Current Harmonics
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Figure 13- Current Harmonics — Polytechnic College

Observations:

It is observed that THD is 13.6 % which is on higher side than standard value of 8% (Current harmonics (Irup %) limit as
per IEEE 519:2014 standards).

1.7.3 Limits of Harmonics

IEEE recommended practices and requirements for harmonic control in electrical power system: It represents a
standard level of acceptable harmonic distortion in a power system.

Table 11-Harmonics Distortion Limits: — IEEE —519C:2014

lsc Short Circuit current at the point of common coupling (PCC), under normal operating conditions
Iy Fundamental full load current in Amps

H Harmonic number

11<h<17 Limits of individual current at PCC

THD Total harmonic distortions

Table 12- Current distortion limits for systems rated 120 V to 69 kV — User's responsibility

ic order (odd harmonics)
' _ 23sh<3s
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- <20* 4.0 2.0 1.5 0.6 0.3 5.0

20<50 7.0 3.5 25 1.0 0.5 8.0
50<100 10.0 4.5 4.0 1.5 0.7 12
) 100<1000 12.0 5:5 5.0 2.0 1.0 15
>1000 15.0 7.0 6.0 2.5 1.4 20

*All power generation equipment is limited those values regardless their lg/l,.

e Odd harmonics are represented as % of fundamental at PCC
e  Even harmonics are limited to 25% of odd harmonic's limits.
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2  Power Parameter Profiles

2.1 Power Parameter Profiles

All electrical parameters for individual feeders were logged using 3 phase electrical data logger. The logging was
conducted at all feeders from main panel for evaluation of load in each section.Voltage, Current, Power and power
factor profile with other electrical measurements were carried out at the main incomer coming of installed Transformer
using a Power Quality Analyser. The profiles for the each section/feeders are given below.

- Voltage Trend
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Figure 14- Engineering College Voltage Profile

Current Trend
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Figure 15- Engineering College Current Profile
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Figure 17- Engineering College Power Consumption Profile — kVA
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Figure 18- Engineering College Power Factor Profile

As it can be clearly seen in above graph that Power factor variation is due to additional capacitance being generated in
the electrical system causing leading PF. However when these loads are less the power factor is varying both on
inductive and capacitive side due to switching of capacitors. Fine tuning of the capacitor banks is recommended in this

case.
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Figure 19-College of Management Voltage Profile
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Figure 21- College of Management Power Consumption Profile — kW
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Figure 23-College of Management Power Factor Profile
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Figure 24- College of Pharmacy Voltage Profile
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Figure 25- College of Pharmacy Current Profile

Current unbalance observed is 13% and need immediate attention.
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Figure 27-College of Pharmacy Power Consumption Profile — kVA
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Figure 28- College of Pharmacy Power Factor Profile
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Figure 29- College of Polytechnic Voltage Profile
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Figure 30- College of Polytechnic Current Profile
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Figure 31-. College of Polytechnic Power Consumption Profile — kW
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Figure 31-College of Polytechnic Power Consumption Profile — KVA

Power Factor Trend
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Figure 32- College of Polytechnic Power Factor Profile

Power Factor is in the range of 0.935 to 0.949 & can be improved.

Page | 31




UPENDRA DEUSKAR &
ASSOCIATES, KOLHAPUR.

AISSMS GROUP OF COLLEGES — KENNEDY ROAD CAMPUS, PUNE

3 Energy Conservation Measures

3.1 Energy conservation measures already undertaken by college

College management is very keen on implementation of energy saving initiatives and have already implemented some
energy conservation measures in the premise.

College management is also doing cleaning and maintenance best practices for improved performance of renewable
energy systems installed in the premises.

Energy conservation measure which are under implementation stage are as follows.
1. Replacement of fluorescent lights with energy efficient LED lights.
2. Selection of Energy Efficient Equipment’s (BEE 5 Star Labeled) whenever replacement of any equipment is to
be done.
3. College is also maintaining energy consumption records of each section to track energy consumption of the
premise.
4. Use of Solar energy for water heating purpose instead of electric geysers.

5. Use of Solar Photovoltaic system to generate own electricity using rooftop area available at the premise.

The action taken for energy conservation measures and use of renewable energy by the college management shows
the sustainable approach towards energy use and environment friendly behaviour which is appreciable.

Other energy saving measures & cost saving measures

Although the college management is doing well in energy efficiency area further improvements can be done by the
management for additional savings.

1. Use of heat pumps wherever possible in college premises for cooling and heating.

2. Use of aerators for water taps.

3. Cost saving measure - Fine tuning of Automatic Power Factor Correction system to improve PF to unity &
reduce billing units in kVAh billing system.

4. Cost Saving measure - Reduce contract demand to last recorded highest demand to reduce the excess demand

charges being paid each moth.

sk sk sk sk 3K 3K 3K 3K 3k ok sk sk ok ok ok sk sk sk 3k 3k ok sk sk 3k 3K 3k 3k ok ok ok ok sk sk ok ok ok
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Electrical Consultants & Energy Auditors

E/513, Ruikar Trust Building, Near S.T. Stand,
Kolhapur-416001  Phone - Off.(0231) 2653072
Cell : 9422044172, E-mail : upendraasso@gmail.com

Date-22-12-2022

TO WHOSOEVER IT MAY CONCERN

This is to certify that we had carried out the Energy & Water Audit in the Kennedy Road Campus of All
India Shri Shivaji Memoral Society ( AISSMS) , Pune.

It was observed that client already have installed energy efficient equipment in their premise. Most of
energy efficiency improvement work has been already done by client; which shows their positive
approach to energy efficiency and sustainability.

Our Observations & Recommendations are summarized as below-

Energy saving and sustainability improvement measures undertaken by college management are as
follows.

1. Replacement of fluorescent lights with energy efficient LED lights.

2. Selection of Energy Efficient Equipment’s (BEE 5 Star Labeled) whenever replacement of any

equipment is to be done.

Active Harmonic Filter is also instalied to control Harmonics.

4. Maintaining energy consumption records of each section to track energy consumption of the
premise.

5. Use of Solar energy for water heating purpose instead of electric geysers.

6. Use of Solar Photovoltaic system to generate own electricity using rooftop area available at the
premise.

w

Recommendations for further energy savings are as follows-

1. Use of heat pumps wherever possible in college premises for cooling and heating.

Use of aerators for water taps.

3. Cost saving measure - Fine tuning of Automatic Power Factor Correction system to improve PF
to unity & reduce billing units in kVAh billing system.

4. Cost Saving measure - Reduce contract demand to last recorded highest demand to reduce the
excess demand charges being paid each month. v

N

Yours truly,

UPENCRA G. DEUSKAR
BEE Certified Energy Auditor.
Regn. No.- EA -1674
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1. INTRODUCTION

An energy audit is a survey in which the study of energy flows for the purpose of
conservation is examined at an organization. It refers to a technique or system that seeks to reduce
the amount of energy used in the Organization without impacting the output. The audit includes
suggestions of alternative means and methods for achieving energy savings to agreater extend.
Conventionally, electrical energy is generated by means of fossil fuels, hydraulic and wind. The
availability of fossil fuels and their depletion rate, insist the need for alternate energy systems and
conservation of electric energy. Energy audit programme provide aid in maintaining a focus on
energy price variations, energy supply availability and efficiency, determining an appropriate
energy mix, identifying energy-saving technology, retrofitting for energy-saving equipment and
so on. In general, an energy audit process dealt with the driving conservation concepts into reality
by giving technically possible solutions within a specified time limit while also considering the
economic and other organizational issues. It also dealt with the uncover ways to cut operating
expenses or reduce energy use per unit of productionin terms of savings. It serves as a
“benchmark” (reference point) for managing energy in the organization for planning more energy

efficient use across the board.
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2. NEED OF ENERGY AUDIT

Energy has the highest potential for cost reduction, and thus the energy audit becomes a crucial
exercise. Energy Audit will help to understand more about the ways energy and fuel are used
in any industry, and help in identifying the areas where waste can occur and where scope for

improvement exists.

The Energy Audit would give a positive orientation to the energy cost reduction, preventive
maintenance and quality control programmes which are vital for production and utility and
activities. Such an audit programme will help to keep focus on variations which occur in the
energy costs, availability and reliability of supply of energy, decide on appropriate energy mix,

identify energy conservation technologies, retrofit for energy conservation equipment etc.

In general, Energy Audit is the translation of conservation ideas into realities, by lending
technically feasible solutions with economic and other organizational considerations within a
specified time frame. The primary objective of Energy Audit is to determine ways to reduce

energy consumption per unit of product output or to lower operating costs.

3. M AND OBJECTIVE OF AN ENERGY AUDIT
An energy audit is a useful tool for developing and implementing comprehensive energy
management plans of an organization. The aim of an energy audit is to identify the energy
efficiency, conservation and savings opportunities at the premises of the audit sites in a systematic
manner.
The audit process is carried out as per the following.
1) Review of energy saving opportunities and measures implemented in the audit sites.
2) ldentification of additional various energy conservation measures and saving
opportunities.
3) Implementation of alternative energy resources for energy saving opportunities and
decision making in the field of energy management.
4) Providing a technical information on how to build an energy balance as well as guidance

to be sought for particular applications.
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5) Detailed analysis on the calculation of energy consumption, analysis of latest electricity
bill of the campus, understanding the tariff plan provided by the central and State
Electricity Board

6) Use of bulb and tube lights, fans, air conditioners, equipment and instruments installed
in the organization

(for example- 60-watt bulb x 4hours x number of bulbs = kwh).

4. PROBLEM STATEMENT - INCREASING GLOBAL CARBON FOOTPRINT

#What is a carbon footprint? : A carbon footprint is the total amount of greenhouse gases

(including carbon dioxide and methane) that are generated by our actions.

The average carbon footprint for a person in the United States is 16 tons, one of the highest rates
in the world. Globally, the average carbon footprint is closer to 4 tons. To have the best chance
of avoiding a 2°C rise in global temperatures, the average global carbon footprint per year needs

to drop to under 2 tons by 2050.

Lowering individual carbon footprints from 16 tons to 2 tons doesn’t happen overnight! By
making small changes to our actions, like eating less meat, taking fewer connecting flights and

line drying our clothes, we can start making a big difference.
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5. METHODOLOGY

In order to conduct an energy audit, several methods are adopted in the audit sites in which walk-
through audit is conducted. The balance of total energy inputs with total energy outputs and
identification of all energy streams in a facility are taken into account. The amount of energy used
by each of its energy streams are calculated.

The top three operating expenses of the Organization are typically observed to be energy
(Both electrical and thermal), labour and materials. During the audit, physical verification of
Lighting, Ceiling, Table and Exhaust Fans, A/C machines, verification of installed energy
efficient system’s capacities are carried out. Inspection of when the cost or prospective cost
savings in each of the above components are considered, energy always wins, and the energy
management task becomes a key cost reduction area. The energy audit assisted in better
understanding how energy and fuel are used in the Organization as well as identifying waste
factors and development. potential towards energy savings opportunities. Finally, after the
audit process, the energy audit included suggestions for energy cost reduction, preventive
maintenance and quality control activities, all of which are critical for the utility operations in
the auditee (Organization). The audit involved visiting the campus and physical verification of
the loads and sources installed. The entire campus is divided into different sections and those
sections are audited in which electrical fittings and energy supply are monitored.

The production process flow is studied and electricity consumption are measured. Location of
electrical machines, conditions of them and their accessories are inspected through physical
verification. The energy bill from the supply is audited and assessed for the load demand
requirement and efficient consumption of energy. Stakeholders are interacted with the scope
for improvement and energy management during the audit. Potential areas in which the scope
of energy conservation and saving opportunities available in the current context have been
identified and suggested for implementation to the Organization. The level of carbon dioxide
might be measured in different places across the Organization using a portable CO2 Analyzerto
calculate the carbon footprint. It may be useful to check where carbon emission is prominent

which could be taken into account to reduce.
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6. PROCESS

Steps Involved

Step 1: Opening meeting among the audit team.

Step 2: Planning and organizing the energy audit.

Step 3: Conduct a walk-through audit at different sites

Step 4: Macro data collection and listing observations.

Step 5: Analysis of data collected from the Organization.

Step 6: Best practices followed in the Organization towards energy savings
Step 7: Recommendations for further improvement.

7. PLANNING AND ORGANISING THE ENERGY AUDIT

1. Walk-through Audit Process,
Simple audit, screening audit or visual audit are the other names, by which walkthrough
audits are addressed. The main purpose of the walk-through audit is to obtain general
information about the sites in which electrical energy is being used at the maximum. More
specific information has been obtained from the maintenance and operational people
during the time walk-through audit. It also included a walk-through of the facility to
become familiar with the building’s operation and a brief evaluation offacility utility bills
(amount paid for electricity) and other operating data. During the audit the primary
problem areas are discovered.

2. Macro Data collection and observation
Current level operation and practices within the campus are assessed and then the data
regarding the number of electrical loads connected in each section are collected. The
power ratings of each component and their respective hours of operation are alsoobserved

and documented for preparing the recommendations to the Organization.
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3. Measurements in the Energy Audit process
An energy audit required measurements, such as the energy identification and
guantification, and these quantities necessitate the instruments used in a consistent way.
Some of the basic electrical parameters are monitored during the energy audit such as
Voltage (V), Current (1), Kilowatt (KW) and other parameters that are analysed during
the audit depending upon the requirements.

8. SAMPLE CALCULATION

(Here 1 Tube light consumes 40 watts and 1 fan consumes 60 watts electricity.)

SR. | FLOOR | POWER ENERGY PROPOSED WATT
NO. CONSUMPTION UNITS POWER CONSUMPTION

OF DEVICES PER | CONSUMED CONSUMPTION AFTER

FLOOR PER DAY PER DAY REPLACING

In KW In KWH In KWH In KW *8

1. 1st 7.780 62.240 9.648 6.574
2. 2nd 13.780 110.240 17.856 11.548
3. 3rd 22.360 178.880 36.432 17.806
4. 4th 16.400 131.200 23.608 13.448
TOTAL 60.320 482.560 87.554 395.008
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Cost analysis:
(Assuming daily 8 hours of operations and electricity at prevailing rate given below)

SR.NO. | ELECTRICITY BILL PROPOSED ELECTRICITY BILL
TILL NOW PER MONTH SAVINGS PER AFTER SAVING PER
MONTH MONTH
In INR In INR In INR
1 65,145 11,820 53,326

(Rate of Electricity considered
0 to 100 units at Rs.3.50 per unit. 101 to 300 units at Rs 7.34 per unit and 301 to 500 at Rs. 10.37 per unit and
above 500 units its Rs 11.86 per unit. Other charges extra)

> —— e
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9. 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 Transformers, 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.

Adaptation of sprinkler irrigation in the campus to minimize the energy potential are well
appreciated.

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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