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Executive Summary 
 

This audit aims to access an institute's energy demand and supply, analyse various 
energy sources, and examine the institute's energy consumption pattern. This can help 
the institute take action to improve its energy performance and efficiency. 

The institute's primary energy consumption was found to be electricity and LPG used 
in the canteen/kitchen area. However, due to the COVID19 lockdowns, the canteens 
were not fully operational. As a result, this audit only looks at the electricity data.  

It is found that, the institute's major electricity supply sources are from the grid, which 
stood at 75% in fiscal year 2021-22, followed by solar 20% and DG sets 5%. In total, 
6,11,239 KWh of electrical units were consumed, with 22,789 KWh consumed in hostel 
areas and 5,88,450 KWh consumed in other premises. The areas where energy 
performance and efficiency can be improved were identified, and solutions are 
recommended in the recommendation section. 

1. Introduction 
 

The energy demand of India is rising by every year. Approximately 75% of India's 
electricity grid is still coal-fired. As a result, there is a direct relationship between 
electricity consumption and the environmental sustainability. 

The Madhav Institute of Science and Technology, Gwalior, has responsibly carried out 
clean energy projects in the campus to meet its energy needs and while ensuring 
environmental sustainability. 

The Institution has undergone an Energy Audit to assess its energy performance and 
further improve its energy use efficiency, as well as to meet NAAC Criteria 7; 
Institutional Values and Best Practices. Energy auditing is a useful tool for gaining 
insight into an organization's energy sources, appliance inventory, energy demand, 
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and consumption patterns, which can then be used to reduce energy costs, control 
pollution, and make decisions about implementing improved energy conservation 
measures and technology. 

About Institute 

Madhav Institute of Technology & Science (MITS), Gwalior was established in 1957 by 
His Highness Sir Jiwaji Rao Scindia, Maharaja, of the erstwhile state of Gwalior under 
open door policy of Govt. of India. The foundation stone of the institute was laid by 
the then President Dr. Rajendra Prasad, on 20th October, 1956 and the building was 
inaugurated by President Dr. S. Radhakrishnan on 11th December, 1964.  
 
The institute is affiliated to RGPV, Bhopal but has academic autonomy since 2002 to 
run courses of its choice. Recently the institute has been granted autonomy by UGC, 
New Delhi for a period of 6 years w.e.f July 2017. The institute is also accredited by the 
National Assessment and Accreditation Council (NAAC) for 5 years from September 
2017. Many of the programmes are accredited by the National Board of Accreditation 
(NBA).  
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The institute has a lush green environment conscious campus of around 44.6 acres 
which also includes ‘Madhav-Van’ a small teak wood forest where a large variety of 
birds can be sighted. The Institute offers 11 Bachelors, 18 Masters and Doctoral 
Degrees Programmes in Engineering and Technology. The Institute is a recognized 
Quality Improvement Programme (QIP) Centre for PG and Ph.D programs. The prime 
objective of the institute is to provide quality technical education at undergraduate 
and postgraduate levels. 

2. Objectives of the Audit  
 
The key objectives of this audit are: 

 To assess institute electricity demand and supply 
 To assess the electrical load at various premises of the institute 
 To identity the areas where the electricity can be conserved and provide 

suitable recommendations 

3. Methodology 
The methodology adopted for this audit was a three-step process comprising of: 
1. Data collection: In this phase, exhaustive data collection was performed using 

different tools such as observation, survey communicating with responsible 
persons and measurements. Following steps were taken for data collection: 

 Site Visit 
 Data about the electrical appliances, electricity sources was collected 

by observation and interview. 
2. Data Analysis - The collected data analysed and compared with the relevant 

standards. 
3. Findings & Recommendations – On the basis data analysis results and site 

observations, recommended were made for further improving energy 
performance of the institute.  
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4. Findings and Recommendations  
 

4.1  Electricity Consumption 
 

Boys Hostel 
The campus has two boys' hostels, Hostel Nos. 5 and 7. There are 108 available rooms 
with a total intake capacity of 336. The boy's hostel's equipment is detailed below. 

Sr. 
No 

Equipment’s Watt Nos Operating 
hours/day 

Operational 
days/year 

Avg. 
kWh/year 

1 Tube light 18 461 8 18 1195 
2 FAN 80 306 8 18 3525 
3 300 mm FAN 80 34 8 18 392 
4 Exhaust Fan (18") 450 4 8 18 259 
5 Cooler 250 50 8 18 1800 
6 RO 120 6 8 18 104 
7 Washing Machine 450 3 8 18 194 
8 LED TV 100 1 8 18 14 
9 PC 400 1 8 18 58 
10 AATA Maker 780 1 2 18 28 
11 Counter Heater 2000 2 4 18 288 
12 4-Door Fridge 750 1 12 18 162 
13 Camera 20 32 24 18 276 
14 Router 9 21 24 18 82 
15 TV (TFT) 200 1 8 18 29 
16 Water heater (40 L) 2000 8 1 18 288 
17 CFL 15 133 8 18 287 
18 AC 1400 4 8 18 806 
19 Lift 4000 2 6 18 864 

Total 10,652 
 

Girls Hostel 
The campus has two girl’s hostels, Hostel 4 and Hostel 6. There are a total of 107 
available rooms with a total intake capacity of 330. The girls' hostel's equipment is 
detailed below. 
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Sr. 
No 

Equipment’s Watt Nos Operating 
hours/day 

Operational 
days/year 

Avg. 
kWh/year 

1 Tube light 18 450 8 18 1166 
2 FAN 80 360 8 18 4147 
3 Exhaust Fan (18") 450 1 8 18 65 
4 Cooler 250 80 8 18 2880 
5 RO 120 4 8 18 69 
6 Washing Machine 450 3 8 18 194 
7 LED TV 100 2 8 18 29 
8 PC 400 1 8 18 58 
9 AATA Maker 780 1 2 18 28 

10 Counter Heater 2000 1 4 18 144 
11 Fridge 600 1 12 18 130 
12 Camera 20 2 24 18 17 
13 Router 9 16 24 18 62 
14 TV (TFT) 200 1 8 18 29 
15 Water heater (40 L) 2000 24 1 18 864 
16 CFL 9 40 8 18 52 
17 Water Cooler 1550 4 12 18 1339 
18 Lift 4000 2 6 18 864 

Total 12137 
During the fiscal year 2021-2022, a total of 6,11,239 KWh of electricity was 
consumed, with 22,789 KWh used in hostel areas and 5,88,450 KWh used in other 
premises. 
Table below presents the estimated electrical load for the various premises.   

Sr.no Premises Nos Total Estimated 
Electrical Load (KW) 

1 Labs 63 252 
1 Hostels (Girls + Boys) 4 217 
2 Staff Quarters (Hostel 6 & 7) 14 56 
3 Classrooms & Lecture Theatres 46 39 
4 Seminar Halls  9 63 
5 Mis. (Staff Cabins, Corridors, Hospital, 

Canteens, Toilets, STP, borewells etc) 
-- 450-500 

Most of the facilities were not fully operational due to the COVID19 lockdowns, such 
as hostels, which were only open for 18 days during the fiscal year. When the institute 
operates normally, an increase in electricity consumption of 75-85% is expected. 
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 4.2 Electricity Sources 
 
The campus has three main sources of electricity. The net grid electricity imports are 
75%, 20% from solar, and 5% from the diesel generator.  

 

 
The monthly breakdown of electricity usage from each source is presented in the table 
below. 

4.2.1 Net Import from Grid 
 

Month/Year Electricity Imported (kWh) 
Apr-21 31,944 
May-21 24,174 
Jun-21 38,158 
Jul-21 51,760 
Aug-21 42,102 
Sep-21 45,258 
Oct-21 39,244 
Nov-21 28,328 
Dec-21 36,710 
Jan-22 48,872 
Feb-22 35,592 
Mar-22 34,218 
Total 4,56,360 

75%

5%

20%

Electricity Sources (FY 2021-22)

Electricity from Grid

DG Sets

Solar PV
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4.2.2 Electricity Generated from DG Sets 
 DG Set 250 KVA DG Set 160 KVA DG Set 25 KVA 

Month 
/Year 

Hours of 
Operations 

Electricity 
Generated at 
3/4 load (kWh) 

Hours of 
Operations 

Electricity 
Use at 3/4 
load (kWh) 

Hours of 
Operations 

Electricity 
Use at 3/4 
load(kWh) 

Apr-21 0.75 150 9.14 1170 0 0 
May-21 1.1 220 8.04 1029 0 0 
Jun-21 15.3 3060 16.42 2102 0 0 
Jul-21 4.7 940 17.1 2189 0 0 
Aug-21 7.85 1570 13.5 1728 0 0 
Sep-21 8.12 1624 3.7 474 0 0 
Oct-21 10.27 2054 5.3 678 0 0 
Nov-21 0.2 40 3.5 448 0 0 
Dec-21 16.41 3282 11.6 1485 0 0 
Jan-22 3.18 636 6.2 794 0 0 
Feb-22 1.73 346 6.3 806 0 0 
Mar-22 11.09 2218 14.1 1805 0 0 
Total 80.7 16140 114.9 14707  0 0 

 
4.2.3 Electricity generated Solar Panel 

Month/Year Electricity  
Produced 
(kWh) 

Electricity  
Exported 
(kWh) 

Electricity  
Used 
(kWh) 

Cost Benefit  
(₹) 

Apr-21 13891 1224 12666.6 1,61,553 
May-21 13175 1102 12072.8  1,53,228 
Jun-21 12939 262 12677 1,50,486 
Jul-21 10844 116 10728.4 1,26,125 
Aug-21 11005 484 10521.2 1,27,995 
Sep-21 9519 406 9113 1,10,710 
Oct-21 14931 364 14567 1,73,654 
Nov-21 7681 562 7118.6 89,329 
Dec-21 6926 128 6797.8  80,550 
Jan-22 6964 52 6911.9 80,993 
Feb-22 11448 482 10966 1,33,145 
Mar-22 10206 314 9891.7 1,18,696 
Total 129528 5496 124032 15,06,464 
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4.3 Recommendations 
 It is difficult to estimate actual electricity consumption from the inventory of 

appliances without knowing their operational time. The institute labs, for 
example, have a high electrical load but a low operational time for various 
equipment. As a result, submeters for each lab are recommended for electricity 
accounting and auditing. 

 Department-wise energy audit will be a useful tool for understanding the 
electrical consumption pattern in the institute's various locations and 
establishing a baseline. Furthermore, encouraging the various departments to 
conserve energy. 

 ACs consume a significant amount of power. Several ACs with lower energy 
star ratings were found during the audit; these can be replaced with higher 
energy star ratings when they are retired. 

 CFL lights can be replaced via LED lights. 
 Electric water heaters in hostels can be replaced with centralised solar water 

heaters. 
 Pumping groundwater and lifting it to the overhead tank uses significant 

amount of energy. As a result, installing a sub-meter at each borewell is 
recommended; this will also aid in estimating water withdrawals. 

 Similarly, Submeter is recommended at STPs to evaluate their energy 
consumption patterns and performance. 

 In fiscal year 2021-22, solar power contributed 20% of total energy demand. As 
the institute reopens following the COVID lockdown and operates at its full 
capacity, this percentage contribution will be reduced in the coming fiscal years. 
Following a cost-benefit analysis, the solar power capacity can be increased. 

 Energy Saving Signage can be displayed at various locations to encourage staff 
and students to conserve energy.  

 LPG consumption data can also be used in future energy audits. 



 
 

12 | P a g e  
 

Annexures I :  
Month-wise Electricity Bills 
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Annexures II :  
Solar Power Generation Data 
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Annexures III  
DG Set Data 
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Annexures IV 
Photographs 

 
100 KW Solar Panels   

 
DG Generator Sets 

 
Classroom 

 
Hostel Lift 
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225.62

274.44

ge Daily Generation
410.45

on 100kWp Solar Power Plant at MITS Gwalior

fi 199.45

0l

:

407.28

225.62

"''"',#i ill,

tr\\L/



Fig.6 Average daily generati

(27'h

Table 2 Solar units cr

by 100kWp Rooftop Solar Power Plant at MITS

tv 2019 to 5th Dec 2020)

;umed / exported to grid ttll5-12-2020

Total seneration (kWh) Consumed(kWh) | Exported to grid (kwh

I,31,601 1.22"063 | 9s38

Table 3 Cost ring due to Solar Plant Scenario-I
,ember 2020): WITH COVID-l9\J Alruar )

Month Units

consume(kWh)

Solarlr

n"nr[,"ftrlv

nits

ted

r)

Grid
(kwh)

BillPaid
to Solar

(Rs.)

Total

Expenditure
(Rs.)

Amoun

saved (R )

Jan-20 70,094 618 )5 63.911 14.s29.93 648,792.00 43,084.1

Feb-20 62,688 l12r 84 51,424 26,470.02 602.308.00 82.166.(

March-20 40,548 124', 68 28.077 29.306.r0 449,015.00 108,892. 7

APR-20 20,380 t2c .4 8.312 28.360.74 t25,354.00 45,876.t

IMAY-20 19278 124', 68 6,80'l 29,306.10 422.236.00 243,849.

JUNE.2O 27236 t2{ ,4 1 5,1 68 28,360.74 203,469.00 61.806.'

JULY-20 37130 t24 68 24.659 29.306.10 409,272.00 108,220. 0

AUG-20 33742 t24 .68 21,271 29,306, r 0 406,085.00 120.884. 2

SEPT.2O 342t8 l2: I .5 2t,905 28,936.73 471.006.00 140.663. 6

ocT-20 30832 93 .4 21,452 22,043.94 451,496.00 I 15,400 4

NOV-20 24046 67 .6 17.277 15,906.21 406.961.00 95.438.,

DEC-20 21.889 85( 64 I 3,381 19,992.95 2,48,948.02 ,25,572 ;64

Table 4 Cost s
(January-Dec

ving due to solar plant Scenario-Il
nber 2020) WITHOUT COVID-19

Nlonth Units

consume

(kWht

Solar units

generated

(kwh)
(

irid
wh)

Bill Paid to

MPSEB(Rs.)

Bill Paid

to Solar
(Rs.)

Total

Expenditu.re
(Rs.)

Amour

saved (F )

Jan 66,819 6182.9s t,636 600660.71I 14,529.93 6 I 5, 190.64 46,782, 6

Feb 70.197 11263.84 ,933 5',70472.989 26.470.02 596,943.01 83, l 98. 9

March 51 7\4 12410.68 ,283 436777.526 29.306.10 466,083.62 103,r07 i8

Apr 94,899 12068.4 !,831 756243.37 28.360.74 784.604.1,2 82,1 08. 8

Mav 1 20900 12470.68 8,429 985622.519 29.306.10 1.014.928 62 84,469 8

June 102957 12068.4 ).889 882s28.306 28,360.74 910.889.0s 89.483. q

July 83r93 t2470,68 ).722 '744706.03 29,306.10 774,012.',13 t02.373 \t

Auq t04349 12470.68 ,878 899488.753 29,306.10 928,794.85 93.221. 5

Sept I r4849 12313.5 I 2,536 1002797.19 28,936.73 1,031,733.92 91.873 9

Oct 854r6 9380.4 i,036 755033.508 22,043.94 777 ,077 .,t5 71,335 5

Nov 60315 6168.6 1,546 s61166.272 15,t)06.21 577,072.,18 55,462 2

Dec 54724 8507.64 216.36 513463.76 19992.954 533456.7136 't4814.2 64

Table 5. Cost savin due to Rooftop Solar Plant at MITS

ffiL.t )

I
on 100kWp Solar Power Plant at MITS Giwalior 5



Scenario 'fotal nits Consumed Savins in ElectricflY I{U

(D With COVID-19 4,22,01 I 12,91,857,018

(II) Withou COVID-19 10,12,: 9,78,231.4{J

Co, emmision reduction

r 4000

12000

I 0000

8000

6000

4000

2000

0

fo "T -".f S
-1, .9 -i .$ o\ .'\ ,.{ r{t

+Y' +<r- ,.v P. qg, t>" +' s'

Months

Fig.7 Annual reduction i

Table 6

lOz emission due to the 100kWp Rooftop Soli

Plant at MITS

ion in COz Emission in 2019-2020

Tot -'^-:* /a^- ^*iooi^- lr ro All,g k"n
Ull lll \r'1r2 I;IITIDDIVII I t ) t '' )ar J 1- ':-&-

Table 7. Pow
jactor Incentive/Penalty (Year 201 8)

Mont r/Year POWE FACTOR INCENTIVE (Rs.) PE,NALTY (RS

Jan-2018 0.9602 9110.00 00

Feb-2018 0.9635 9017.00 00

MARCH-2OI8 0.9592 3923.19 00

APRIL-2018 0.970s 17 544.25 00

MAY.2O1 0.9682 ts16t.4 00

.IUNE-2018 0.9607 122',71.40 00

JULY-20 I 0,9s81 5459.16 00

,AUG-201 0.9590 6751.18 00

SEPT-2o18 0.9586 5988.02 00

ocT-201 0.9628 12294.34 00

NOV-201 0.94 00 00

DEC.2O1 0.9s t5 4418.00 00

TOTAL ANNUAL INCENTIVI ,ENALTY Rs. 1,02,537.94 Rs.0.0

ffiq*"# on 100kWp Sotar Power Plant at MITS Gwalior 6

I



Table 8. Power F' Incentive/Penalty (Year 20 19)

Month/Year POWt FACTOR INCENTIVE PENALTY
Jan-2019 0.9578 4721.00 00

t'eb-2019 0.9630 9919.16 00

MARCH-2O19 0.9s63 3798.08 00

APRIL.2O19 0.9668 13430.00 00

MAY-2019 0.9635 t6687.23 00

JUNE.2O19 0.9552 666t.23 00

JULY-2019 0.9538 5405.07 00

AUG-2019 0.963 10861.56 00

SEPT'-20I9 0.9704 24790.21 00

ocT-2019 0.9127 t9502.42 00

NOV-2019 0.9743 t3673.36 00

DEC-2019 0.9648 8329.81 00
'TO'TA I., ANNUAI, I NC T]N'I'TVI]/P {AI,]'Y Rs, I.37.729,734 Rs.0.0

Table 9. Power F ctor Incentive/Penalty (Year 2020)

Month/Year POWER \CTOR INCENTIYE PIINALTY
Jan-2020 0.9774 15140.30 00

Feb-2020 0.9667 9023.62 00

MARCH-2020 0.9251 00 00

APRIL.2O2O 0.873 00 36ri6.31

MAY-2020 0.854s 00 6264.65

JUNE-2020 0.89 00 1887.81

JULY.2O2O 0.92',75 00 00

AUG-2020 0.9207 00 00

SEPT-2020 0.9386 00 00

ocT-2020 0.8874 00 2200.35;

N0v-2020 0.8567 00 6867.9(;

TOTAL Rs.24,163.92 Rs. 20,907.08
DEC-2020

1. The 100kWp rooftop s

1,3 1,601 units out of w
institute and about 9538

2019 to 5-12-2020.

The rooftop solar plant

capacity during Noveml

October.

The saving in annual e

power plant during Nr

12,91,857.018.

2.

a
J.

CONCLUSTON

rlar power plant at MITS has generated abr

rich 1 ,22,063 units have been consumed by 1

nits have been exported to the grid during2T-':

; found to generate approximately 2:.5-30% of
er - February and about 45-60% dr,rring Marr

ectricity bill due to the installation of the sol

yember 2019 to December 2020 isi around l

I

tr}
't.+4 " e4ii::: rr

on 100kWp Solar Power Plant at MITS Glvalior 7



4. As the demand during t past one year has been less due to COVID- I

need was felt to comp the approximate saving under norrnal ope

without COVID-19).

l operating load, the annual saving is

condition of the insti

5.

6.

It is found that under

to be around Rs. 9,78

It is expected that about

fiom the atmosphere in ,

,19,445.9 Kg of COz emission has been redu

e year due to the installation of the 00 kWp

top solar power plant i campus.

REFT]RENCES

[1] Raghuvanshi, S. P., C A., Raghav, A.: 'Carbon dioxide emissions from

based power generation in ia', Energy Conversion and Management.,2006, 47,

427-441

[2] Ma, C.M., Ge, Q.S.: ' for Calculating CO2 Emissions from the Fower

the Provincial Level in
5(2), pp. 92-99

ina', Advances in Climate Change Ilesearch.,

[3] Honghai, Y., Zhi, W., Li, ., Jianan, W.: 'CO 2 Emission Calculation and Em

Characteristics Analysis ical600MW Coal-firedThermal Power Unit', E3S

of Conferences, 2020, 165, 1029

[4] Mittal, M.L., Sharma, C.,

Power Plants in India. In

R.: Estimates of Emissions fiom Coal Fired

2 International Emission lnventory Conference,20|2

at

4,

on 100kWp Solar Power Plant at MITS Gwalior13\>.4


