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CHAPTER-1
INTRODUCTION
1.1 About University

Mewar University is an autonomous body set up by the Government of Rajasthan through
Act. No. 4 of 2009 passed by the Rajasthan Legislative Assembly (Government of
Rajasthan). The University is recognized by the UGC u/s 2(f) of UGC Act with powers to
confer degrees u/s 22(1) of the UGC Act, 1956 vide their letter no. F.9-15/2009(CPP-I) dated
30" March 2009. This is the only private and self-financed University in Rajasthan which is
also approved by the UGC u/s 12B of the UGC Act vide their letter No. F.9-15/2009 (CPP-
I/PU) dated15™ October 2018. The University is also NAAC accredited.

Mewar University has never affiliated any institution, nor has the University ever set up any
study center in any part of the country other than its main campus at Gangrar in Chittorgarh
(Rajasthan).

Mewar University is promoted by the Mewar Education Society (MES). It is controlled by
aBoard of Management, constituted by the MES, which is headed. by Chairperson Shri
Ashok Kumar Gadiya, a great visionary, educationist, and nationalist, who translated his
ideas and dreams of promoting higher education into reality by setting up institutes of
learning in various subjects. In no time, he has carved out a niche for himself as an
educationist, who believes in the inculcation of values through education in the young
generation.

The group, under the able leadership of Dr.Ashok Kumar Gadiya and the active support and
- association of renowned academicians, exp‘e;ienced professionals, and te(;hnocrats, has
established a chain of Institutes of higher education and learning:

Mewar Institute of Management

Mewar Institute of Management, Vasundhara, Ghaziabad (U.P.) [Approved by the UGC
and affiliated with C.C.S. University, Meerut, conducting courses for B.B.A., M.B.A.,
B.C.A.,M.C.S., M.1.S., B.Ed, B.Lib, and M.Sc. (Biotech)]

Mewar Law Institute ;

Mewar Law Institute, Vasundhara, Ghaziabad (U.P.) [Approved by the UGC, Bar Council of
India and affiliated to C.C.S. University, Meerut, conducting courses for L.L.B. (3Yrs) &
LLB. (5Yrs3)] '
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MewarGirls Business School

MewarGirls Business School, Vasundhara, Ghaziabad (U.P.) [Approved by the AICTE
and affiliated to UP Tech University, Lucknow, conducting M.B.A. courses for Girls]
MewarGirls College

MewarGirls College, Chittorgarh [Approved by Government of Rajasthan and affiliated
to Mohan Lal Sukhadia University, Udalpur conducting courses for M.LB., B.Sc
iotech.), B.B.M.,B.C.A. & P.G.D.CA/]

Mewar Girls Ayurved Nursing Centre

Mewar Girls Ayurved Nursing Centre, Chittorgarh [Approved by Government of
Rajasthan and affiliated to Rajasthan Ayurved University, Jodhpur, conducting courses for
Ayurved Nursing]

Mewar Girls Industrial Training Centre

Mewar Girls Industrla] Training Centre, Chlttorgarh [Approved by Government of
India (NCVT) and Board of Technical Education, Jodhpur, (SCVT), conducting courses
for Computer Operator and Programming Assistant, Interior Decoration, Fashion Designing,
Dress Making, English Language Proficiency and Personality Development]

Mewar Girls College of Teachers Training

Mewar Girls College of Teachers Training, Chittorgarh [Approved by Government of
India (NCTE) and affiliated to Mohan Lal Sukhadia University, Udaipur, conducting courses
for B.Ed., N.T. T, 8:T.C]

These centers of learning exemplify the group’s mission to pfom'ote quality technical
and higher education. And as a result, the number of students has gone up considerably, and
now it has more than 10,000 students on its campuses.

The group, bontinuing_with its mission to provide higher and technical education to a
larger section of people, has touched a new height by promoting and sponsoring Mewar
University. The promoting body, with its honest efforts and unstinting dedication, has the
conviction to build a strong pa.rtnership with the Governhenl of Rajasthan for ensuring the

spread of higher and technical education in the state.




Mewar’s culture, ethos, tradition, and values are so ingrained in its soil that it is bestowed
with the magical powers to sprout prodigious talent and genius. Anyone groomed in this
environment will undergo a steady transformation to blossom in life and imbibe the traits of
greatness associated with this historical place.

VISION:-

rofessional, and vocational education and

To develop a center of excellence for technical, p
research at par with national and international standards.

MISSION:-

To develop the framework for effectively conducting various educational and research
programmes of the highest standards to produce conﬁldent, self-reliant, and responsible youth
for society and outstanding professionals for government, industry, and business.The mission

is to "Reach the unreached"

OBJECTIVE.:-

% Provide easy access to high-quality education in Management, Engineering, as well as
other academic & professional fields to its students, irrespective of their caste, creed, age,
gender, region, or country, at an affordable cost.

* To offer a conducive environment for pursuing research and vocational studies with a

market-driven orientation.

.
"

To expose students to new ideas, fresh vision, and' pragmatic ambition and enhance their

competency in the ever-changing business environment.

* To provide a flexible choice-based credit system of education and dual-degree
programmes while flexible adopting modes of delivery to suit students’ requirements of
learning.

% To prepare and assist students in improving their prospects through career counseling and
placement support, on-the-job training, industrial visits, presentations, and group
discussions.

* To Promote and practice a convenient distance education concept in India and abroad.

* To spread job-oriented Skill Development education in rural and tribal areas £
@\

% an,\
. 4 ( - (,’,\
,}w\*)\"’/ _ W \\tn

aln



O f/,o& |
o \ﬂﬁc (
o W' 0
Y \
R 0
N WY >
&, 2 y
W@
b9'6EL bO6EL Y9°6€L 8 6L 8/°599 87599 75009 25°0v9 TALSOH dV.IV¥d g
€169 $€169 SEL69 61°60L $9°029 $9'029 1L°209° 11209 TALSOH VHENNY L
29 THEl 79'ThEl 29 1bE1 9°65€] 86811 L6811 | 8L6811 86811 TALSOH VONVS 9
8TUS 8TLS 8 USI 91091 1'Z8¢1 TTser | 1rssl 11°Z8€] TALSOH HVHSVINVHS ¢
0 0 . 1670651 160651 0 0 €O°LEET €0LEEl TVLIdSOH ¥V AN y
0 bL'€602 pLEs0T | p8'9TIT 0 66L61 | 6'6L611 66L61 SO0 TEONRITANIONS 78
679211 679211 LTESTI 80°€611 12901 807901 | 80°0LI1 802901 MOOTE NOLLYONAA z
: . . . . . . . MO0 OINEAVIY
vL'9026 $L'9026 L6006 509968 bT'5L98 VTSL98 | €E61s8 $8°0688 BTk LU 1
LNOS IAOS o LNOS INOS LAOS Hﬁ_om LADS
NIVRY | Nvaay | oPEOS  Npvay NVRIY | NIvaey | N[ N vay
40014 MOOTA i ¥OOTd 40O W00 | IV | w00 o Py
QMIHL ANODAS ANNOYO CQMIHL anooss | 29 | annows
vayv 11nd VIV V4

~:3[qe} oY) UT USAIS eare dn-pying [10] oy axe S[IeId(] ['] [qeL

- :sndwe)) noqy 71




.vawo {/z..\u
0.7/. N, (4/\9 ﬂ& ﬂ
¢ V.’\...ﬂo
8L°TLHO1 7599581 | +9'8710Z | 8.°9580C 8.°98051 $9'990L1 | $90€8Z |  LE06161 TVIOL
0 0 0 b'80L 0 0 0 L'E19 SSTN VNMNdVNNY bl
81°6v¢ 81°6¢ 81°6v€ b8'€SE 66'9L2 66'9L7 66'9L2 66'9L7 VALIVAD 44V.LS €1
19°79¢ 19°79¢ L9°79¢ 9°19¢ 11582 11582 11°582 11'587 (SIHE DSYALAVNO dAVLS 4
78'857 78'857 78'857 81°567 85°€7C 8¢z | 8s€TT 6622 4SNOH LSANO a
89'18¢ 89°18¢ 89°18¢ £8'98¢ R 743 ARYA3 €1'eze €I'ETE T9LSOH VAT 0l
L6ssy | Leser L6'SEY o' Lbp £'78¢ £78¢ €60LE | T gsoLE TALSOH IVHA VNNVd | 6
LAOS LNOS i LAOS LNOS INOS tmmom LAOS
NIVRIY | Nivaay | PEOS NI VAUV NV | Nvaey | N Nrvaay {
MOOTd MOOTd ek’ 400Td 0014 W00 | Y MOOTd N .}
QYIHL ANODAS ANNO¥D MIHL anooas | oM | annowo
VANV LTINg VIV ¥V4




Ui~

HIVOHOLLHD LSO WVEONYD
I EE8WI95C "ONIrvilY N0

FHNCD TNOILYONGS =
YYMIH 03804044
¢ i Dees |1
HIYINOLIH] 0 | €
ALFI08 NOU¥INAIT HvNaN 18 T o 1w { 4
ey o I T ——

WS ADA0 | IS 5103008 N353 :
GO0 3 FY0% SHISGA0 KLk 1
&xﬂ.wﬁiﬁ

Pt ]

AISIIATU() ABMIA] Jo dewr Jnode|

SONIA'TING SNOI™IVA 40 LNOAVT ALISUAAINN YVAAIAN €1



Chapter-2

2.1 INTRODUCTION

Anenergy auditis an inspection survey and an analysis of energy flows for energy
conservation in a building. It may include a process or system to reduce the amount of energy
input into the system without negatively affecting the output. In commercial and industrial real
estate, an energy audit is the first step in identifying opportunities to reduce energy expense
and carbon footprint.

In board sense, Energy Efficiency means economizing on the use of without adversely affecting
economic growth and development. It include improving the efficiency of energy extraction,
Transmission and Distribution and increasing the productivity of energy use.

2.2 Energy Audit

As per the energy Conservation Act, 2001, Energy Audit is define as “the verification,
Monitoring and analysis of use of energy including submission of technical report containing
recommendation for improving energy efficiency with cost benefit analysis and an action plan to
reduce energy Consumption”.

There are three phase of Energy Audit

1. Pre Audit Phase
2. Audit Phase
3. Post Audit phase

Above phase include following Stages

1. Data Collection:- In preliminary data Collection phase, exhaustive data collection was
perform using different tools such as observation, survey communicating with
responsible person and measurement. '

Following Steps were taken for data collection:

» The Team went to each Department, Centers, Librélry, Canteen etc.

> Data about the general information was collected by observation and interview.

» The power consumption of appliances was recorded by taking an average value in
some cases.

2. Data Analysis: - Detailed Analysis of data collected included: calculation of energy
Consumption, Analysis of latest electricity bill of the campus, understanding the tariff
plan provided by the Rajasthan State electricity Board. Data related to water usages were
also analysed using appropriate methodology.

3. Recommendation on the basis of results of data analysis and observation, Some Steps for
reducing power and water Consumption were recommended. Proper treatments for waste

were also suggested. Use of fossil fuels has to be reduced for the sake of communit
health. FEEE ' 4
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The above target area particular to the college was evaluated through questionnaires were
distributed. The format of these is given below.

2.3 Pre Audit Phase
Survey Form for Data Collection

List ways that you use energy in our university (Electricity, LPG,Petrol,Diesel& others)

Electricity Bill Amount for the Last Year (2021-22)

Amount Paid for LPG Cylinders for Last one Year (During the Session 2021-22)

Weight of Fire wood used per Month & Amount of money Spent? Also Mention the

Amount spent for Petrol/Diesel/others For Generators?

5. Are there any energy saving methods employed in our university. If yes, please specify.
If no suggest some.

6. How much money does our university spend on energy Such as electricity,gas, firewood
etc. in a month ,

7. How many CFL Bulbs has our university installed? Mention use (Hours Used/Day for
how many day in a month)

8. Energy used by each bulb per month? (For Example-60 Watts Bulb*4 Hours* number of
Bulbs = kwh)

9. How many LED Bulbs has our university installed? Mention use (Hours Used/Day for
how many day in a month)

10. Energy used by each bulb per month (kwh)?

11. How many Incandescent (Tungsten Bulb) has our university installed? Mention use
(Hours Used/Day for how many day in a month)

12. Energy used by each bulb per month (kwh)?

13. How many Fan has our university installed? Mention use (Hours Used/Day for how
many day in a month)

14. Energy used by each Fan per month (kwh)?-

15. How many Air Conditioners has our university installed? Mention use (Hours Used/Day
for how many day in a month)

16. Energy used by each Air Conditioners per month (kwh)?

Bl e

2.4 OBJECTIVE OF ENERGY AUDIT

The overall objective of the assignment is to quantify energy saving in existing system and
achieve reduction in energy consumption pattern.

Hence the detail objectives are as under,

To carry out the energy consumption

To evaluate the performance of the equipment
To find out the energy saving opportunities
To quantify the total energy savings

YVVVY VY

To find out the ways to achieve energy efﬁ(:lency
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2.5Mewar University Present Energy Scenario:

Mewar universityuses energy in the form of electricity purchased from the grid and a 480
KWp solar grid-connected system for the university campus. There are two feeders one is

for education building and the other for residency

The annual energy consumption of Mewar University campusis about 12,03,812 KWHunits
(Grid + Solar) period from April - 2020 to March- 2021.

Mewar University has a 480 KWp solar photovoltaic rooftop grid-connected system installed on
almost all buildings. Total Solar generation is 6,29,936 KWHunits &Grid generation is 5,73,876
KWHfrom April-2020 to March- 2021 '

52.33%

2.6 Total Connected Load & Total Consumption of Energy during the year (2020-21)
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CHAPTER- 3

POWER SUPPLY SYSTEM

3.1 Transformer and substation
The power supply for the Mewaruniversity is from AVVNL with the help of 11 kV feeders.

There are 3 electricity connections. One is a university feeder under Tariff 2620G11 KV Non-
Industrial with sanctioned load of 425 kW. The second is a residency feeder undertariff 1011, 11
KV Non-Industrial with saﬁctioned load of 400 kW, and the third are bank feeder with 14 kW.
There aretwostep-down transformershaving capacities are 630K VA and 500 KVA.Universityand
residential respectively. The details are given in following table 2.1

Table: 3.1 Nameplate details of transformers -01 and 02

1 Make Ganga Sagar /_&gro Pipes ttam ( t)
Private Limited Private Limited

2 Year 2008 2012

3 Rating (kVA) 630 500

4 Voltage (HV/ LV) 11000/433 11000/433

5 Current Rating (HV/ LV) 33.10/ 838 26.24/666.71

6 Frequency (Hz) . 50 50

7 Impedance at 75°C (%) 4% 4%

8 Vector group Dyn-11 Dyn-11

9 Type of cooling ONAN ONAN

10 | Total no of Tap 5 ‘ 5

Figure 3.1:- 11 kV Feeder and 630 kVA and 500 kVA
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Table 3.2: Calculated Transformer loading on university feeder loading % Year (2020-21)

Apr-20 . 30 61 9.68254

2 May-20 630 63 10 |
3 Jun-20 L 82 13.01587
4 Jul-20 £ap 104 ' 16.50794
5 Aug-20 - 109 17.30159
6 Sep-20 i 114 | 18.09524
7 Oct-20 - &2 88 13.96825
8 Nov-20 445 , 89 14.12698
9 Dec-20 . . 84 13.33333
10 Jan-21 s i 75 11.90476
11 Feb-21 i 73 11.5873
12 Mar-21 £ 69 10.95238
Average Transformer loading % 13.37302

Table 3.3: Calculated Transformerloading on residency Feeder Loading % Year (2020-21)

2 May-20 S ST o9 184
3 Jun-20 8 108 | e
4 Jul-20 . ' 82 16.4
5 Aug-20 bt 90 %,
6 Sep-20 i 77 154
7 Oct-20 sl 81 16:2
8 Nov-20 S 116 232
9 Dec20 e I 26.4
10 Jan-21 o 205 ke
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11 Feb-22 500 210
28.4
12 Mar-23 500 142
Average Transformer loading % 24.38333

3.2 DG Set:-
There are2 DG sets on the university campus. Details of the DG Sets are given in the table.

Table 3.4Technical specifications for DG sets- 01 and 02

34

Stamford

Stamford

1 | Make

2 | M/C No N136288779 N02609855
3 | Capacity (KVA) 250 200

4 | Rated Voltage 415 415

5 | Full load current 347.8 278

6 | Frequency 50 50

7 | Power factor 0.8 0.8

8 | RPM 1500 1500

9 | Phase 3 3

S S

Figure 3.2:- DG set in Power House
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3.3 Capacitor Bank

The energy audit team examine of existing capacitor bank atthe powerhouse. Details of the

capacitor are given in table

Table: 3.5Details of Capacitor bank

apacitorno Cap: __Location __ Remark
Main University Working
1 Capacitor -01 5kVAr Panel '

j Main University Working

2 Capacitor -02 5 kVAr Panel
5kVAr Main Residential Working

3 Capacitor -03 Panel
: 5 kVAr Main Residential - Working

4 Capacitor -04 Panel

Figure 3.3Capacitor bankon main penal

Observation:-Energy audit team examinedindividual capacitors at the site. It was found that all

the capacitors are in working condition.
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3.4 Grid Connected Solar Photovoltaic System (490 Kwp)
There is a 480KWp solar photovoltaic rooftop grid-connected system installed on various

buildings. System details are given below:

Table: - 3.6 Solar plant detailed

Plant Information

N LR WD

LI ~ Plant capacity 480 kWp
1. Administrative and
Academic building
Kumbha Hostel building.
12 it Pratap Hostel building.

Sanga Hostel building.

Mewar Hospital

PannaDhai Girls Hostel .

Meera Girls Hostel.

23.3103 N & 77.3619 E

M/s. Goldi Green Technologies Pvt. Ltd

22

Panel Type Poly-crystalline
2.3 Panel Wattage 320Wp
24 No of PV Panels 1478
2.5 Total Capacit 480kWp

3.1 Make KSTAR
1. KSG-50K = 04
2. KSG-20K = 06
3.2 Model 3.KSG-15K =01
4. KSG-20K =05
3.3 Capacity 480 Kw

1 Administrative and 2 730
Academic building 4 KSG-50 K
) ‘Kumbha Hostel 2 KSG-20 K 110
Pratap Hostel 3 EGela b 108
3 1 KSG-20 K
4 Sanga Hostel 2 KSG-30 K 190
5 Mewar Hospital 2 KSG-30 K 190
6 PannaDhai Hostel 1 KSG-20 K 60
7 Meera Girls Hostel 1 KSG-30 K 90




3.5 Solar Plant 480 KWp and Inverter System

Figure3.5 :- Solar Plant 480 KWp and Inverter System
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