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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 5,88450 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).

| MITS Aerial View = B 9 Legend

-p' T Madhay Inztituee of Technology & Science
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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:

e To assess institute electricity demand and supply
e To assess the electrical load at various premises of the institute
e 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:
e Site Visit
e 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

enviraj

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.

Equipment'’s Nos Operating Operational Avg.
hours/day days/year 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 |LEDTV 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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Equipment’s Watt Nos Operating Operational Avg.

hours/day days/year 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 |LEDTV 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, -- 450-500
Canteens, Toilets, STP, borewells etc)

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.

Electricity Sources (FY 2021-22)

.

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
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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  Hours of Electricity Hours of Electricity Hours of Electricity

/Year Operations | Generated at Operations Useat3/4 | Operations Use at 3/4
3/4 load (kWh) load (kWh) 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 Electricity  Electricity Cost Benefit

Produced Exported Used €9)

(kWh) (KWh) (kWh)
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.
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Annexures Il :
Solar Power Generation Data

SUMMARY OF SOLAR GENERATION BILL

S.N. TIME PERIOD Past Present UNITS
Reading Reading KWH
1 28.02.21-31.03.21 5310.26 5741.82 12946.800
2 31.03.21-30.04.21 5741.82 6204.84 13890.600
3 30.04.21-31.05.21 6204.84 6644.00 13174.800
4 31.05.21-30.06.21 6644.00 7075.3 12939.00
5 30.06.21-31.07.21 7075.3 7436.78 10844.4
6 31.07.21-31.08.21 7436.78 7803.62 11005.200
7 31.08.21-30.09.21 7803.62 8120.92 9519.00
8 30.09.21-31.10.21 8120.92 8618.62 14931
9 31.10.21-30.11.21 8618.62 8874.64 7680.60
10 30.11.21-31.12.21 8874.64 9105.50 6925.80
11 31.12.21-31.01.22 9105.50 9337.63 6963.90
12 31.01.22-28.02.22 9337.63 9719.23 11448.00
12 28.02.22-31.03.22 9719.23 10059.42 10205.70

Total unit generated=1,42,474.80 units
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Annexures IlI
DG Set Data
160 KVA DG SET
Month Staring hours Ending hours
APR 21 107.9 117.04
MAY 21 117.04 125.08
JUNE 21 125.08 141.5
JUL21 141.5 158.6
AUG 21 158.6 172.1
SEPT 21 1721 175.8
OCT 21 175.8 181.1
NOV 21 181.1 184.6
DEC 21 184.6 196.2
JAN 21 196.2 202.4
FEB 21 202.4 208.7
MARCH 21 208.7 222.8

Total running during FY 21-22=115 H 30MIN

250 KVA DG SET

Month Staring hours Ending hours
APR 21 297.45 298.20
MAY 21 298.20 299.30
JUNE 21 299.30 314.6
JuL21 314.6 319.3
AUG 21 319.3 327.15
SEPT 21 327.15 335.27
OCT 21 335.27 3435.54
NOV 21 345.54 345.74
DEC 21 345.74 362.15
JAN 21 362.15 365.33
FEB 21 365.33 367.06
MARCH 21 367.06 378.15

Total running during FY 21-22=81 H 10MIN

25 KVA DG SET—No running as hostel was closed
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Annexures IV
Photographs

Classroom Hostel Lift
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt.Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV Bhnpai)
DEPARTMENT ELECTRICAL ENGINEERING

Sub: Energy audit report
Ref: in compliance of order no 2239, dated 1 1.08.2017

A meeting was held on 29.06.2021, 2.30 -3.30 pm, at Electrical Engineering Dfepartment
and the following points are submitted to reduce the energy consumptions.

laboratories, hall etc), as single phase AC creates unbalancing(in one phase more ACs are
operational compared with other phase, at a particular time hence unbalancing )in the thiee
phase Electrical circuits.

1. Three phase AC( air conditioner) may be installed, instead of single phase AC(in big com;;}:r
I’

2. For each AC indicator lamp may be affixed outside the room, so that during Ipad
shedding(when generator is feeding) it can be easily traced and controlled. AC should be
operated at 25 degree celsius temperature, instead of 18-20 degree temperature.

3. To monitor the voltage drop/over loading / probable faults it is required to install 8
panel meters(at different junction points), they would monitor the change in voltage nd
currents continuously.

Its cost would be , (apRroximately)Rs 30,000(thirty thousands only). Any section
drawing excessive power will be monitored/controlled easily.

A. one main switch to be installed inside each classroom/laboratory , so that when no glass
electricity can be saved by switching it off easily.

5. Separate circuits to be made for air conditioners, so that during power cut(generator
run) and when room is outside locked, the AC can be switched off from outside.

6. old Tube lights to be replaced by LED/CFL tube lights/ bulbs( this process is alrgady
operational

7. New hostel lifts to be mechanically adjusted insucha way soO that during sudden pbwer
cut the lift would automatically rest at nearest floor(so that immediately Generator eed
not to be run, and trapping inside lift would not be a problem)

8 One/two water storage tank, capacity approximately 10,000 liters or more to be kept @t the
outside of new hostels and by using separate motor water to be lifted at the top @f the
hostel. This will reduce the overloading of the motors and eventually its breakdown

9 At college gardens water to be given by drip irrigation system this will reduce 70% of
water consumptions in the gardens.

10. BLDC(brushless DC) ceiling fans may be used, replacing the old induction motgr
fans its cost will be Rs 2500=00 per fan, compared with Rs 1200=00(approx) per




celling fan(induction type) it will save Rs 1000-Rs1500 per fan per year, of electricity bill

i1. The water pump which is installed at the playground, may be connected with the
existing water supply line of the institute, so that during necessity, its water can be utilized
for the institute works

12. Now since the classes are being held online, so electricity consumption is less about
150-175 A per phase, compared with 350-400 A per phase during normal period.

13. Institute should get an Energy audit by an “ Accredited Energy Auditor “ as per
energy conservation act 2002 and ECBC act 2007

14.ECBC(Energy Conservation Building Code) is applicable to building complexes that have a
connected load of 100 kW or greater or a contract demand of 120 kVA or greater load.

15. Institute has a 100 kW solar power plant installed at rooftop and 300k W plant is in principal
approved by Government of Madhya Pradesh.

16. Energy saved is more than energy generated thus quarterly some Energy Efficiency
sensitization program may be organized in the institute.

Er.RP.Gupta, Dr.C W Dr. M. K. Gaur, Prof A-Patra

( Member) ( Member) ( Member) ( Member)




Madhya Pradesh Madhya Kshetra Vidyut Vitaran Co. Ltd., Bhopal
E L] Bijli Nagar Colony, Nishtha Parisar, Govindpura, Bhopal ~ 462023 | GST Number 23AADCM6T9G2ZA 8
htbilling bhopal@mp.gov.in / htbilling mpcz@gmail.com. Website:portal. mpcz.in_ :
Bill ID. : H4848022000-202201-1 ] S il 1 |
| Date Of Tssue : | 27-JAN-2022 | Last Dates Of Payment 1. By Online | 11-FEB-2022
Bill month : | Janary-2022 ol S 6 1D 15 |
Loc Code 2424900,Circle : Gwalior City
| Coms. Code H4848022000 Otd Cons. Code 2425000545005
THE PRINCIPAL MADHAV ENGG. | PAN : AABAT3827A S/C No : 6
COLLEGE, GWALIOR PIN.-474005 | Total SD Held : Rs. 489300.00
Mob. Na. 9926454902 Meter SD : Rs. 69000
Email Id director@mitsgwalior.in | Connection Date : 01/10/1965
Supply Valtage : 33KV
. . | Purpose : FOR NON-INDUSTRIAL PURPOSE
Cont. Demand 350 KVA [TempCd 0] [Standby CD 0] * Tariff HV-3.2.B Non-Industrial on 33KV_ i
Feeder Name: 33 KV DARPAN Fixed Charges
COLONY 315 * 470
Meter No. XG437457 MF 2.000000 01.000000 Energy Charges
* AMR Reading 1 I | 48872%725
Max Demand Recorded 110.40000 0.00000 FCA Charges
Trausformer Loss 0.00000 0.00000 43872 % 0.07
Total Max Demand 220.80000 0.00000 PF Incentive
Adjustment 0.00000 .00000 357743.04 % 3
Net Max Demand 221.00000 0.00000 Electricity
Billing Demand 315.00000 0.00000 48872 * 15%
Energy Units (KWH) Reading TOD Rebate
n 23-JAN-2022 493110.00000 0.00000 13112 * 7.3200 * 0.20
Jn 23-DEC-2021 468648,00000 0.00000 Rebate On Online Payment
DIFFERENCE With MF 48924.00000 0.00000 Prompt Payment Incentive
Transformer Loss 0.00000 0.00000 | Rebate@1Rs. on Incremental Units S578.00
Adjustment 0.00000 0.00000 Round Off Adj
Total Units 48924.00000 0.00000
Net Units Supplied 48872.00000 0.00000
Peak Period : 8496.00000 0.00000 CURRENT BILL
Off Peak Period : 13112.00000 0.00000 5| s sl gmm
RWIRXIORE: - 52.00000 SD Int. on 558300 @ 4.25%
KWH EXPOR'! Adj: 5200000 TDS on 2015 @ 10.00%
Shasng G5 ask: pipiing NET BILL PAYABLE
oo S | Rs. FIVE LAKH TWENTY THOUSAND ONE HUNDRED
mﬁdum‘exm ?f CD. 0 0 AND FIFTY ONLY
KV: nits Reading E
e IriAR o0 S36545.00080 o000 | NETBILL PAYABLE AFTER DUE DATE 2.00
On 23-DEC-2021 510371.00000 0.00000
DIFFERENCE With MF 50348.00000 0.00000 |
‘;drn_nsformer Loss 0.00000 0.00000 | A Officer (HT E-Billing Cell)
justment 0.00000 0.00000 ounts
Total Units 50348.00000 0.00000 | M.P.M.K.V.V.Co. Ltd., Bhopal
Net KVAH Units Supplied 50294.00000 0.00000
Kvah Export 54.00000 0.00000 #*This bill is system gencrated henee docs not require a signature, afso no hard
Kvah Export Adj 5400000 0.00000 copy of bill, will be sent by the Company.
Scheduled Outage Hours : -——
Avg PowerFactor 0.97 Avg Load Factor 19.000
Avg Powerfactor for Incentive/Surcharge 0.9717
:‘mgmssmm ive KWH Consumption Upto Current 186550.000
ASD ARREAR BALANCE 0
Progressive Current Month Bill Total(Rs.) 0.00
Month Year D Consumption
January-2016 350 43294.00
Previons Month Bill Amount 431675.00
Last Month Payment Details: Total Amt. 431675 |
Date Mode ReceiptNo. | Ami(Rs)
29-DEC-2021 NEFT 242090004094 | 431675
TDS194Q Details: Total Amt. 0.00 R
Date ! Am@®s) |
Previous Reading Details
MTH Type Date MF KWH Reading
DEC-21  AMR 23.DEC-2021 2.000000 468648.00
NOV-21 AMR  23-NOV-2021 2,000000 450229.00
OCT-21  AMR 23-0CT-2021 2.000000 435784.00
SPE-21  AMR 23-SEP-2021 2.000000 415980.00
AUG-21  AMR  23-AUG-2021 2.000000 193148.00
JUL-21  AMR 23-JUUL-2021 2.000000 371855.00 L
1. The payment of the Bill through RTGS/NEFT is to be made in favour of AO MPCZ HT REVENUE COLLECTION A/C, Bhopal in SBI Commercial h, Account

no. 38620669533, IFS Code SBIN00D1920. The payment confirmation to be submitted immediately mentioning with your Consumer code and name of con
E-mail htbilling. bhopal@mp.gov.in / htbilling. mpez(@gmail.com for timely punching against the current bill. Cheque payments are not acceptable.

2. The HT Bill Payment confirmation to be submitted immediately on the company's portal (website) hitps://portal. mpez.in. For this submission you have to
company’s portal with URL hitps://portal.mpez.in then goes to HT SERVICES then PAYMENT AND TDS U/S 194Q, Please do the separate entry of each tHinsaction,
3, You have to compulsorily submit the Undertaking-com-declaration for TDS ws 194Q of Income Tax Act, 1961 in prescribed format if you are deducting
1940 from HT Bill and you have to also submit the detail of payment and TDS (deducted from HT Bill) as mentioned in above point no. 2.

4. An incentive of prompt payment 0.25% of bill amount (Excluding arrears, Security deposit. Meter rent and Govt. levies viz Electricity duty and cess) shal
applicable tariff.

5, SBI online payment facility started through SBI Collect for HT consumer through company portal https://portal.mpez.in or Upay App (Available on
6. Any clarification required, please contact on 0735-2601 167 or mail o hibilting bhopal@mp.gov.in / hibilling. mpezi@gmail.com.

given as per
Play Store).
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HYA Pamj.gﬁi-l MADHYA KSHETRA
VIDYUT VITARAN CcO.LTD

(Gavk of (M Underiakinud

—

hat Dales Of Paymert Onling [ 10-AUG-20

ATENGG. OO O o, Goty BB

-

: .
COLLEGE. GWALIOR FIN.474005 ons. Coda 484602
INDIA Pon Card Humbe AABAT 827

ob. Mo, 9926454902 | Security Dep. Held 1008826

phone No. 07512409300 [ Cmcﬁoﬂnneta.i)'i-tJG_T-sé

Email 1D giractor@mitsgwalor in Purpose © For Not-Industrial purpose
Fl e thaee month of JUL 2020 | Sunply Voltage 33KV

Coni_Dernand 350 KVA [TempCd Y TStandhy €D 0] ° Tanil HvD.2.B 33 KV Non Ty strial
Feeder Name: 0 [ [ Fixed Charges 144900
ERT TR T AGAATART MF 2 | (V] 3157460 |
CAMR Ragdiig | I | 1 Energy Charges ! 260811 .5 |
i Demand Recordud ong | | 0 3673571 |
Transtarmer LOSS | FCA Charges ATTS 58
Total Max Demand 195 | | 0 3673513 !
Adjustments 65 ! 0 HT Metering Charges 2000
Net Max Demand 195 0 .
Biling Camand ' M5 | 0 Electricity Duty 39834
; 26735'15 %
[ TOD Rebate 1356348
Enerigy Units (KWH) Rending | \ M 9360°7.23 ° 200
PR b 178674 )\P‘" 0 Roundoff Adj. | a3
| On 13 JUN-ZU 156108 | L i
DIF £ERENCE With ME W' '.\5 I A 0 spsvasTank . s Lt vesiasnsnmnne il aewnse fyoaneTans
e | AdIRITONS 8y | | cyl a Current Morih B* 438770
Tramatormel Loss 0 | \}"./*Q‘ . NET_BILL InG. summ. Surch 9078
Tatal Uirits it tf\ ] ”? 250 Int.on 1 826@4.65% 3845
Pt Uinit Suppind A o/ ‘ 1
Puak Period st B ol W B 2'MSD It on 69000@4.65% 263
Ot Frgak Panod 380 e 0 t
i EAPOR? a6 4 Aq /M 2TDS on 3845@7.5% 28%
FANH CADORT Agl arg Al 3 i
Cun OF Jnits 0 r 4 SD Instaliment 1 BARLL |
RE Uity 9: ' |
Captiue Uots g
Coapinhy LAF Units 0 TOTAL BILL Va7
[ § 4, L& Lints o | 0 NET BILL PAYABLE 409274
T e RS L o | 0
[
Upern Access Unik 0 | 4] RUPEES FOUI LAKH NIMNE THOUSAND TWO HUNDIHED SEVENTY
Ry A Units g | 0 TWO ONLY
Cionitun u escss of <D g 0

MET BILL PAYABLE AFTER DUE

KoVt Units (KWWY Reatiog 1 DATE
On 2 3020 ' 184745 i
On 23-JUN-20 164729 0
OIFFERENCE With MF 40032 o
| »satnttings E?I 0

o LS 401 lg Accounts Officer (HT E-BillinghC ell)
2k Uil mjg ? M.P.M.K.V.V.Co, Ltd., Bhoga!
|

=

Teet Uity Sdppied

-*This bill is system genm.-ned hence dogs nol reduire & signature
Also no hard copy o bill be sent by ihe pany

& o leduied Qutige Hows U]

Ave PowerFagtor 83 Ave Lond ﬁ;acmr 15
Ave PowerFactor for Incantive 9215
Progressive KWH Gonsufmption HDTE?E

et Payment Detoils Tojtal Amt, _.__1

Date | Modo Racopl NO. Ami (RS,
L,:{';:E:T_._i::ﬁ

Previpus Reading Oetais

HATH Rt T [yate Ml Factor KWH Reading
JUN-20 N 29 JUN-20 | 2 155109
JUN-70 N 23-MAY-20 (3 141491
APR-20 N 23-APR-20 | 2 131852
MAR-20 N 73-MAR-20 | 2 121662
FEB.20 N L A-FEB-20 | 1 101388

L JAN-H) N 24 JAN-2U | 2 ToD4s

| " 2
g9, on total bill gmpunt maximumup 1o Rs. 10000 will be applicable for making online oill payment
(Exciuging arears gacurty cupost. Meter rent and Govl. lavies w2 Electncily duty @ ¢ass) shall be given i

the current month illing amount = equal Lo or graater o Rs, One Lakh The

1 The 1ebate for ghiing paymentis 0

An incantive ol prompt paymunt 0.25% af tall amofnt

Luse the payiet § made atieast 7 days i pEvan 2 b trie due date of payment where
Cansurmg m ATaE shall not ba entithed for this noantive

3 Gl onlitie payment fadiliy starled trough SBI L:ouludl or HT consumer through company porial hﬂ_ps,uponal.

4 The payment of ine Bl through RTGSINEFT are 1 be made in favour of AO MPCZ HT REVENUE COLLECT

fitk 333'.’.Ut'=li9533 _IFS Coule SRINGDD1920 The ;r.-.q-,-n-.em confirmation 10 be sutmitted immediately mentioning with yuur Consumer

fhough E il ptoliing mpczgagmat cam for smpgi putching i your account
v pitymgols are ot acceptuble [ |
Al B ON-gOYEMMEnt CONSUMErs of v /43 Lttt catagary, the maonthly Foed Charge ol Bill Month Apr-20, May-20 ang Jun-20 argleint gaferrod. 1 Wl
e anden in B oqual ll\bmll=u+|1 s from Qci-2U20 10 tMar-21 billa without surcharge
W T T s ey & gtk o please conancxono?ss-zam'.ar ar mail ta nilling. piczbgrrat GO
g T g e e e GO UmEE rgguested o piy M (L]

mpez.in e LUpay ApplAvitabIdgh Guoghs Play Slor)
{ON AIC, Bhopal In SBI Congppreial Branch, Accaunt
code nd name of conmeslion




{YA PRADESH MADHYA KSHETRA
wDYUT'wTA&AN CO. LYY

‘m“ L?!. WP {nduriaking

BniD 484802741 [ [
Dale QI lssue T 26-JuL-20 Last Dates Of Payment Online T 10-AUG-20
— ; i
THE PRINCIPAL MADHAV ENGG. Loc Code 2424900
COLLEGE, GWALIOR PIN 474005 Gons. Code 4848022000 0ld Gons. Code 2425000548009
INDIA Pan Cara Numbef ANBATAB2TA
|
Mob No, 9926454902 Security Dep. Held 1008826
Phone No. 07512409300 Cannection Date 0" -UCT-65
Email 1D director@gmitsgavahor Purposa * For Nan-industrial purpose
F3ill for e mmonth of JUL-2020 S Voltage 33KV |
Cont. Demand 350 KuA [TempCd U] [Standby CD 0] 728 33 KV Non nciu sinal {
Feeder Name. O ' | Fixed Charges TAA900
Metisrls KGABTAST BAF il 1] 3157460
*AMH Readiog el 1l Energy Charges 260818 5§
o Demand Recorded 916 | 4] A6735°7
Transfommer Loss ! FCA Charges 477555
Total Max Demine 189 | 0 1573513 ,
Adjustments 85 | | 0 HT Metering Charges 2000
Mot Mak Demand 198 | | 0 *
Bing Demand 315 | | 0 Electricity Duty@ 9834
3673515 % 1
TOD Rebate 43561 48
Chergy Units (KWH) R 480723 ° 29ﬁ|||
O £5-dul A Il Roundoff Adj. az
On 20 JUN-20 i |

| -
DIFFERENCE With MF

| Adjustments Current Month Bill 438771
Trandturmit Loss NET_BILL Inc. Gumrm, Surch 278
Total Unit: 2+S0 Int. on 1008826@4.65% -384¢

Bt Linit Suppiwd .
Piok Penod 2*MSD Int, on 89000@4.65% 261
of Peak Putied y
HWH EXPORT § 2°TDS an 3845@7.5% ?aa\
Kl CAPORT Adl . 1
Cun GF Units | 50 Instaliment 4 ga6n0 |
RE units 4 | .
Captivis Units |
Coamn LEF Unils i a | 0 TOTAL BILL ApaeTE
Do L&T Units | 0 NET BILL PAYABLE 409272
wheeled Unats t | ]
Open AvLess Urnitsi 0 RUPEES FOIjR LAKH NINE THOUSAND TWO HUNDRED SEVENTY
RKVAH Units E | U TWO ONLY
Drarsinit i1 GAGeSS ot CD | ] 1
Il W1 BILL PAYABLE AFTER DUE mm\
KA Units (KWH) Readig {ull DATE
G 23-4U1 20 wst?{sa 0
On 23-JUN-20 164 0 '
DIFFERENCE With MF 40032 0
Aot Bil Qa I
xl.{l.lal::-‘-‘ﬁ Lass 4L1!\9 ; Accounts Officer (HT E-Billin Cell) 1
Nt Vsl Suped 10119 0 M.P.M.K.V.V.Co. Ltd., Bho alL e |
| uiire da £ e -

“This till 1 system genct ated hence dogs nol re

Also no hard copy ! bill be sent by the pmpany

sohgduld Oulage Huues U
Ave PowerF aclof W
Avie PowerFagtor for Ineantive

Prograssive KWH Consumption

Ave | nad Factor 15
(9875
por?2

ot Payment Detals: l'ic‘l;ﬂ Amt, I [ 1
Dt | Made | Recuipl No. | Ami (Rs.
| jiol
|
Previous Reading Oetails (U
MTH Rezad Ty Date Multl Factor KwH Reading
JUN-Z20 N 23-JUN-20 | 2 155109
JUN-20 ™ 23-MAY-20 [ ]2 141481
APR-I0 M 23-APR-20 | 2 131852
MAR -2 N 203-MAR-20 ol 121662
| FEB-20 N JA-FEB-20 ! | 2 101388
k Jrng-20 N 2. JAN-20 [ 7o04a ]
. | _
1 Thi: rizpate for oniing payment is 0 5o o tatal billio sunt Maxiniymup 1o Rs. 10000 will be applicable for making onlin: hill payment
An ingantivi gf proampt payment 0. 25% af bill amgnt (Excluding arrears. Senurly geposit, Meter rent and Gow, levies V¢ Electncity duly 8K cass) shall be given &
thon Rs One Lakh. Thw

e the current monin pilling amount & equal to or great

avitfents mude ot least 7 days in agvan- i of the due date of pay menl v

CONSYMEr 0 ATears shall not be entitied for Whis (i Entive ]

3 S ko payment facility staned through SBI Coleat for HT consumer through company poral Aips liporal.mpez.in U Upay ApplAvalis
1/ e made in favour of AD MPCZ HT REVENUE COLLECTION AIC, Bhopal n SBIC

Hill throligh RTCSINEFT are i)
. Thy payment confirmation (o be sutim ied immediatety mentioning with yuuf Cansumer o
i

by iy punghing 18 your agt o

L the U
b oiv (aoogle Play Stens)
arcial Branch, ALGous ]

4 Thi paymernt it the 1
and name of connettiun

[ 18620669533 . IFS Coue SBING00192
firousgh E-mal pipilling Mpe2apgmal comfot s

© Chegue payments

are not acceplable

.20, Mav-20 and Jun-20 4

Please nolty

i

peterrea amt

T Aniy C

l,l“;ll 1 raguire

@nl consumars ol
5 egual g talige
the il and i}.n

T non=governm
il will e anded i
d, regarding

jation
SR 3 L e aate thialithace 15 oty

|
s from Ocl-g020 W Mar-21 bilis

of yout Email 1D & moblic

. it catagory, the manthly Fixcd Charge of Bill Month Apt

no please contact on
discrepuncy and/ gr clarticabon.are

sithout sursharge
074526011

called o

&7 or mail
e Consummdg

g being veterrad 1 totat

1o il mpczibgmall o

Is requested 1o By tuh
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of  TEeANT |
| " Madhva Pradesh Madhya Kshetra Vidyut Vitaran Co. L.,
| Bhopal
Will 1D HAR4B0Z2000-2020 1 4
| Die OF Issue JROUTT-2020 Lleist D OF Pavipen: I By Ondine: 2-NOV-2000
| il month Oeraber-2020 |
| Lo Code 2424900
' ; Cons. Cote HAS8022000 010 Cons. © ode 2425000545005
| LHE PRINCIPAL MADHAN ENGG, FAN: AABATISZTASIC NGt t
L COLLEGE. GWALIOR Pi.\.Jl.muns NO Held s l17 !
Muob. No, s4I64540907 Meter SD 2 Ry, 5000 |
Email W direator dmntsgwiiog|in Gonncetion Date 100 10
Suppls voltage ¢ 3R
| | Purpose s FUE SON ANDUSTREA Ly
| Lonl Demund 350 KVA [Tempt o 0] [Stunctby 000 = it HVERE R Son- Industenal of KN |
Feeder Kume 1 Fined Charpes
Muterld NGA37457 ME BN i bw 115 = andl
* AMR Reading I f Faer iy € s es |
M Demand Revorded CHRTYN ] LR W * 1.4 il
Teansturmer Lass (1, 1RR Loy Charges
Fertad M Déman! TR gl i n *0) |
\justiient LMK F varcliac e |
et Mas Dremiand 2 LKt LA BT TR L 5 T i
Hilhing Demamd [ + UG (UL Electrieiny Buty '|'
Foergy Lnis (KW H Y Reading| AN )5 |
U ZTANC 2000 » LA W Mietering Charvges |
| U 25-SEP-2020 1 . L 0D Rebare l
DIFFERESCE Wah ME f % LRUK AR TER s Bk (TR I 1
Frunstormer Loss b ¥ Lot vl MU (AMHNIR Jeebate Un Onting l'wmrﬂ
TH T:I'w:" M\ 1 "I:: ;m gl L U ui gt Pay et Lieen
il ity 7 MR TR TR L] o lirad Wi - P ¥ d
Net Uinits suhplu-d t Qf' "'il [l AT )] T 8 ::::: ":‘:1”|: *“.:;’: \ h‘“&;‘:%“‘m"m kol
Peak Period q"-‘ r"_/’ S I I | \ |
Ot Peak Perimd I % RGN i i i L.t ) ‘__.h_ T e =
RWH EXPORT - " CLRIRENT MION TH 810
| KWH EXHORT Adj LU R TR eiT s
fourrent A b Linsts e L ) y i
U Previous CF Uit NE e rAYas e |l
:’fld:l:‘il '.ﬂ-r,i'i:l;“lﬂl i Fow ORI L AR EYCSEV EN THOUSANDYOLR
’ ““'\ rL ?!t!::;l e A ) T BRI l'f1h]x ONL A
! AEPL20R0 gl : ] IR Al 71 i OUE DAY
FEERENCE With ME SRE R |
e VT Liss 1, ||
el i iyt < e \e oty Officer (HT E-Billing Cell)
Sl VAR Liiks Supplied R TR L i [ \l.!‘;:\'l.’\’.\'..\ Lo, L., Bl’wpal
Kovith Haxpont LN | Thiis bili 15 .-tju genterated betine does Bl g
I Royah Expoit Ady SR LY 1 f Wit Bl copy e BB sent by R conmp s
Se bl O tage Hours - — |
\-ul-u...-:l--.mf.uw A LIRS YO0 8 1 | RD i ‘9 )
Avie PoweFactar for |tlu-||11i.- W | %'-
| Pooressive KWH Consumpthon Upto | s g
i Mot b & 22 o120 - :I \ ') L
Nonth Y ear b T U inswiaphian T @ It \
([ tibeer 201 S 15 ey VRH /« ! - -}’1
1% evimus Month Bill Amoun| 7 C’ 6
i Munie Puyment Detalsd Total Ame 47 1000 O\b }.I
! ‘ Mody Heve \int
GO0 T 200 RTGH yadal 47w
Pre wous Reading Dietails !
1 Vi H | wpe AT RIVH ¢ i |
| viti ALK S22 W N7 6
i oAU AMR AL X (4 h T 1
[ ez ami UL 24 il 173671 '
| NGO AMR BRALN 2001 v gy
MAY-20  AMR  2E-MAN X mi 414y |
APR-M AMR ThARR- 200 i AL
I e acbate foroniing paysgen: s 5%, gl tona! Bl plouns i Wh 1 u'.wllhrvt- ardine 1 pos e
A incentive of prompt paymment 40 2555 ot il s F b B wrie Wity e N ¢ o, besies vz Flevtonaty Jduly ki oess
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BT S4B 2020 - |
Doute OF lssue

[ 2%NOV-2020
Wil month !
[

ITTE PRINCIFPAL MADIAN ENGG.
COLLEGE, GAWALIOR PEN-474005
Mob. Mo, G926 80000 |

Kamail I directora eisgvalior i

Cont Demand 350 KA | TempCd O] | Standby CD O] * Lanft HY-|

Fetder Name 0 |
Moterld XGA3T487 MF |
* AMH Readmng

M Dhetnumd Revorded
Lranstormer Loss |
1al Max Demand |
Adiustinem
Net My Demand |
Balling Demand
Enerps Units (KW
B 23-NON 2000

O 2300 12020 |

L

'i.'m!‘:p;:

i’;ﬂ"' Madhya Pra

November-202(

2000000
I
£ Ny
UL
1UFS DG
(LR
Foey QOEN)
ERRANTT]

25003 Gy

o 2Tl o)

Jﬁ.{!‘@l- 000

Bhopal

Last Dates O1 i‘.lls_mcnq' | By Online

Lue Code 2424
Cons. Code 118480
PAN: ARATIRITA SIC Ny 56
Lot S0 el Ry, 1271626
Muter S0 s Ry, pouin
Connection Date: 0110 196
Supply Valtage ; 75 BV
Purpose : FOR NON-INDUSTRIAL PURPOSE
2 B None Industnal un 33KV

Fined Charges
O EHO0 JiS* 460
i Funergy Charges
eI 351487 I
1) LN FUA Charges
13 A0 NI RO b
UF CHHNY I'F surcharge
UMY 1798 94 = 4
i LML Eh‘\-‘tfil;il) [}m_\
2ERI4 13
R

11 Metering Charges
10D Rebate

22000 O1d Cons. Code 1425000548005

LB 220

Accounts Officer (11 F-Billing Celly
MEAM KN V. Co. |l Bhopal
generated henve dogs ot requre § sien
dicopy of il be scan by the company

P P ERENCE With M R LAe ) l i IRTES T EH0 0 20
Feansformer 1,uss . UL (MUY Rebate On Online Payment
e bl oo ) Y i Deferred Fived Charge (nstallment 2 of
Total U™ RS TTRTH wll.ﬂljfl A Kound OFF Adj
Net Uits Supplied 23814 GO0 L L
teah Piriod pELEL T L ANKHRY et L SRE S o SR
O Pesk Pennad o744 OO O U CURRENT MONTH B
BRWH EXPORT RERETT Arrears Ihe - Chintin. Stesh]
KWIHLEXPOR T Aty 232 0UA)Y 1 Int fon 1271626 4 689
e UF Units RG] TS o $U22 i 7 $0%
Provions CF 1 s R NiFBILL PAY ABLE
- i el S # : Rs: FOUR LAKH SEX THDUSAND NINE [ NDRED AN
VAR R ; STV ONE ONLY
B SRNGFES 52204 oood SO N RILL PAYABLE ARTER DUE DAL
b 3 WTF2020 TARGTU (M) R
e bR NCE Wah L bt T R VR
Tretsformcs LLoss (RN TR (8 (O Y]
. Lstiment UNVTRETET RV
Lol Linnts IRUGE Lo LD
Net KV AH Unins Sugiprlied ETTST LA ‘
Kvah bspont R AW £ G0 = Thas bl 1esys
Kual b apon Ady V) M TRETSTr o1 Alsio i
S neduled Outire Hasung
AU et Baciar t A I A Load it acton e GO0
A Bowegbacion fon lngaiive 8
Py i I\.'~'. I Ca .-.J.m‘: (TR LT R
Loaitan aanth |
“Mandh Y [ G L pnsumplion
November- 2013 50 s34 o
Prev s Month Bill Amount 437456 Ou
Last Month Pasincnt Detads Total Amt 437490 I | !
(e Motk Recept No Ami (Ks ) |
L UTNOV 2020 NENT STR3A8 64Ny A48T _
Preachun Rending eidls |
MU Iy pn Dae NI KIWH Readin @ }p
R S 1 AN P3N 2020 * OOy AT M) 4
Lt AMR oI5, 1L HR TR 2 U TGRS G w
Wi ANK ["3-Alita-2020 2O (LA R &l. } ,?J o
fM AMR (85001, 2020 2 00000 3674 (1)
L0 AMK (332020 MUl TS8R
AN 20 "MK [B-MAY-200 2 DOt LT i

| e pebiate for onbiine pos fient s 0 5% g on ot bill amctn) maxi

unh g o Rl 1000 - sl be applicable tor maRing online bill pas st
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t Ay clanfication teoaned] repardime e il
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Ref:-CWS/VS/20-21/ LED light repa

To,

M/s Ritika Lite .
old High Court Road |

Gwalior

SUBJECT- Supply & Repairing of L%d Lights
Ref: quotations dtd. 04.12.2019 |

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR-05

(A Govt. aided UGC gutonomous Institute affiliated to RGPV, Bhopal)
|r|hg/ 1 G

~ WORKSHOP STORE
. SUPPLY-ORDER

Date 27 142020

) o~

please supply& repairing the foHcMing electrical materials (LED Light) on or before 03 12.2P20
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) | % e
. TAL AMOUNT 9686 O

Be. Ning thdusand si< hundred eignky Six \,n}bL

LERMS & CONDITIONS: | |
1 FIO ] WORKSHO P STORE MITS l

Pr.ood ave mciusive of all taxes Mention item rate & tax sﬁpar.u«h n o
1
3 Pay et tiin gind it gt er complete seapiy

L Tas dpcatiion s e Gt e [ |
|
|
|
1
t
| (Dr.R iK.P
| MREC
1
1
1
| _“}
i ) ‘14. {
-~ 4 r




el i,

JST—

l'.“_‘l."&’.) FE,

vl

.

Eama aariuet,
¥ Ram Wivdir,

Gaagal o

\
3 Al ! {
- iy +
1.
fr
J yd '
Faeis 8 =
0! -
AT TR AL e I
"
3 e A

J: 15"! {

ety e, o

I
O RN
-.“E‘ £

X

IE F

ai mate iy Ono;

Sl Nk By ske

TECHNOLOGY |
MO s 1nstitute o
3

AR OP § -::'RWJ

£n

,,._
=

= ol
ot
—

|
|
i

.t.ln' 1 RITK 03

'-J+Zd'ﬁ’r51, negter thep
=

s

UL AN

Syhia

=

ligtedte RGPV, dnol

14 BER

':Jefzre 16:02:2021 2 s

prnEn! gurpose

. din TE X
Y M

il
J - "
i TOTAL #4740
|
:L;
|
1
|
TS
| 1 + 'y ¥ 33
vl flentie a1k L R 3R
| 1
"rtl!' eormphe L SLD
[(.1_.:.
i
|
|
|
|
|
!
|
|
| o .f
¢ I

B SCIENCE, G\ A



ANNUAL REPORT
ON

PERFORMANCE OF 100 kWp ROOF TOP SOLAR POWER PLANT AT
MITS GWALIOR

(27" November 2019 to 5" December 2020)

Submitted To

Dr. R.K. Pandit
Director
Madhav Institute of Technology and Science, Gwalior (M.P.)

By
POONAM SINGH
Research Assistant
(Enrollment No. 0901EE18PD14)

(the report has been prepared with support from Shree Prafull Dubey, Electricgl
Maintenance Section of MITS Workshop)

Under the Supervision of

Dr. Laxmi Srivastava Dr. Manjaree Tndit
(Co-supervisor) (Superyisor)
Professor Professor
Electrical Engineering Department Electrical Engineering Depaftment

MITS, Gwalior (M.P.) MITS, Gwalior M.P.)




MITS Case Study

Solar Viodule
Noof panel 308
Capaelty 330 W
Make. Vikram Selar

DGLI60 KA G2 280 EVA

Utllity Grid

Al MITS Building
Main Substation t *
Tl SOOKYA ¢ 33 440 T2-315KVA 1 3340

Fig. 1 Schematic diagram of MITS power supply system
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Fig.2 Schematic diagram of 100kWp rooftop solar power plant at MITS, Gwalior
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Load data (kWh) from 2018-2020 2018 w2019 2020
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Fig. 3 Load data from 2018-2020

Electricily hill from 2018-2020. - 2018 2019 i 2020
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Fig.4 Electricity bill from 2018-2020
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EXPORT TO GRID -2020

MONTHS

Fig.5 Monthly power export from rooftop solar plant to grid

Table 1 Solar Energy Generation

Dates Solar units’ Average daily
generation(kWh) units(kWh)
27 Nov 2019-14 Jan 2020 9574.320 ~199.45
14 Jan 2020-31 Aug 2020 1 92122.5 402.28
31 Aug 2020-30 Sept 2020  12313.5 41045
30 Sept 2020 -31 Oct 2020 9380.4 302.59
31 Oct 2020-30 Nov 2020 6768.6 225.62
30 Nov 2020-05 Dec 2020 1372.2 274.44

i

Average Daily Generation
402.28 410.45

302.59

— T '; ................... e = .I. : .'

== === =
27NOV 19-14 14 JAN 20-31 31 AUG 20-30 30 SEPT 20-31 31 0CT 20-30 30 NOV -'05;;'&&‘
JAN 20 AUG 20 SEPT 20 OCT 20 NOV 20 DEC29 - ﬁ?ﬁ
Dat = rr‘

. )i BEa (i
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Fig.6 Average daily generation by 100kWp Rooftop Solar Power Plant at MITS

Table 2 Solar units consumed / exported to grid till 5-12-2020

(27" Nov 2019 to 5" Dec 2020)

Total generation (kWh)

Consumed(kWh)

Exported to grid (kWh

1,31,601

1,22,063

9538

Table 3 Cost saving due to Solar Plant Scenario-I
(January-December 2020): WITH COVID-19

Month Units Solar units Grid Bill Paid Total Amoun
consume(kWh) | generated (kWh) to Solar | Expenditure | saved (R4)
(kWh) (Rs.) (Rs.)
Jan-20 70,094 6182.95 63,911 14,529.93 | 648,792.00 43,084.85
Feb-20 62,688 11263.84 51,424 26,470.02 | 602,308.00 82,166.04
March-20 40,548 12470.68 28,077 29,306.10 | 449,015.00 108,892.97
APR-20 20,380 12068.4 8,312 28,360.74 | 125,354.00 45,876.92
MAY-20 19278 12470.68 6,807 29,306.10 | 422,236.00 | 243.849.39
JUNE-20 27236 12068 .4 15,168 | 28,360.74 | 203,469.00 61,806.29
JULY-20 37130 12470.68 24,659 | 29,306.10 | 409,272.00 | 108,220.30
AUG-20 33742 12470.68 21,271 29.306.10 | 406,085.00 120,884.92
SEPT-20 34218 12313.5 21,905 28,936.73 | 471,006.00 140,663.36
OCT-20 30832 9380.4 21,452 22,043.94 | 451,496.00 115,400.64
NOV-20 24046 6768.6 17,277 15,906.21 | 406,961.00 95,438.48
DEC-20 21,889 8507.64 13,381 19,992.95 | 2,48,948.02 | 1,25,572.7p64
Table 4 Cost saving due to solar plant Scenario-II
(January-December 2020) WITHOUT COVID-19
Month Units Solar units Grid Bill Paid to Bill Paid Total Amo
consume | generated (kWh) | MPSEB(Rs.) | to Solar Expenditure | saved (R§.)
(kWh) |  (kWh) (Rs.) (Rs.)
Jan 66,819 6182.95 60,636 600660.711 14,529.93 615,190,64 46,782.46
Feb 70,197 11263.84 58,933 570472.989 | 26,470.02 596,943.01 83,198.99
March 53,754 12470.68 41,283 436777.526 | 29,306.10 466,083.62 103,107 88
Apr 94,899 12068 .4 82,831 756243.378 | 28,360.74 784,604.12 82,108.48
May 120900 12470.68 108,429 985622.519 | 29,306.10 | 1,014,928.62 | 84,469.48
June 102957 12068.4 90,889 882528.306 | 28,360.74 910,889.05 89,483.95
July 83193 12470.68 70,722 744706.03 29,306.10 774,012.13 102,37387
Aug 104349 12470.68 91,878 899488.753 | 29,306.10 928.,794.85 93,221.45
Sept 114849 12313.5 102,536 1002797.19 | 28,936.73 | 1,031,733.92 | 91,873.89
Oct 85416 9380.4 76,036 755033.508 | 22,043.94 777,077 .45 71,335.85
Nov 60315 6768.6 53,546 561166.272 | 15,906.21 577,072.48 55,462.52
Dec 54724 8507.64 46216.36 513463.76 19992.954 | 533456.7136 | 74814.2464
Table 5. Cost saving due to Rooftop Solar Plant at MITS
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Scenario Total Units Consumed | Saving in Electricity Bill
(D With COVID-19 4,22,081 12,91,857.018
(IT) Without COVID-19 | 10,12,372 9,78,231.40

Co, emmision reduction
14000
12000
10000
8000
=1
]
6000
4000
2000

Fig. 7 Annual reduction in CO; emission due to the 100kWp Rooftop Solar
Plant at MITS

Table 6 Reduction in CO, Emission in 2019-2020
2 emission | 1,19,445.9 Kg |

|

Total annual redu cﬂo‘n in

Table 7. Power Factor Incentive/Penalty (Year 2018)

Month/Year POWER FACTOR | INCENTIVE (Rs.) PENALTY (Rs
Jan-2018 0.9602 9110.00 00
Feb-2018 0.9635 9017.00 00
MARCH-2018 0.9592 3923.19 00
APRIL-2018 0.9705 17544.25 00
MAY-2018 0.9682 15761.4 00
JUNE-2018 0.9607 12271.40 00
JULY-2018 0.9581 5459.16 00
AUG-2018 0.9590 6751.18 00
SEPT-2018 0.9586 5988.02 00
OCT-2018 0.9628 12294.34 00
NOV-2018 0.94 00 00
DEC-2018 0.9515 4418.00 00
TOTAL ANNUAL INCENTIVE/PENALTY | Rs. 1,02,537.94 | Rs. 0.0
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Table 8. Power Factor Incentive/Penalty (Year 2019)

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

Feb-2019 0.9630 9919.76 00
MARCH-2019 0.9563 3798.08 00 I3
APRIL-2019 0.9668 13430.00 00

MAY-2019 0.9635 16687.23 00

JUNE-2019 0.9552 6661.23 00

JULY-2019 0.9538 5405.07 00

AUG-2019 0.963 10861.56 00

SEPT-2019 0.9704 24790.21 00

0CT-2019 0.9727 19502.42 00

NOV-2019 0.9743 13623.36 00

DEC-2019 0.9648 8329.81 00

TOTAL ANNUAL INCENTIVE/PENALTY | Rs, 1,37,729.734 | Rs. 0.0

Table 9. Power Factor Incentive/Penalty (Year 2020)

Month/Year POWER FACTOR INCENTIVE PENALTY

Jan-2020 0.9774 15140.30 00

Feb-2020 0.9667 9023.62 00
MARCH-2020 0.9251 00 00
APRIL-2020 0.873 00 3686.31
MAY-2020 0.8545 00 6264.65
JUNE-2020 0.89 00 1887.81
JULY-2020 0.9275 00 00

AUG-2020 0.9207 00 00

SEPT-2020 0.9386 00 00

OCT-2020 0.8874 00 2200.35
NOV-2020 0.8567 00 6867.96

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

I. The 100kWp rooftop solar power plant at MITS has generated abdut
1,31,601 units out of which 1,22,063 units have been consumed by
institute and about 9538 units have been exported to the grid during 27-1

2019 to 5-12-2020.

2. The rooftop solar plant is found to generate approximately 25-30% of
capacity during November — February and about 45-60% during Mardh-

oxr
s.

October.

3. The saving in annual electricity bill due to the installation of the s
power plant during November 2019 to December 2020 is around

12,91,857.018.

1€
1-

its
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4. As the demand during the past one year has been less due to COVID-19 a
need was felt to compute the approximate saving under normal operatipg
condition of the institute (without COVID-19).

5. It is found that under normal operating load, the annual saving is expected
to be around Rs. 9,78,231.40.

6. It is expected that about 1,19,445.9 Kg of CO, emission has been reducgd
from the atmosphere in one year due to the installation of the 00 kWp rdof
top solar power plant in the campus.

REFERENCES

[1] Raghuvanshi, S. P., Chandra, A., Raghav, A.: ‘Carbon dioxide emissions from cdal-
based power generation in India’, Energy Conversion and Management.,2006, 47, pp.
427-441

[2] Ma, C.M., Ge, Q.S.: “‘Method for Calculating CO2 Emissions from the Power Sectof at
the Provincial Level in China’, Advances in Climate Change Research.,20]4,
5(2), pp. 92-99

[3] Honghai, Y., Zhi, W., Li, C., Jianan, W.: “CO 2 Emission Calculation and Emissjon
Characteristics Analysis of Typical 600MW Coal-fired Thermal Power Unit’, E3S Web
of Conferences, 2020, 165, 01029

[4] Mittal, M.L., Sharma, C., Singh, R.: Estimates of Emissions from Coal Fired Therthal
Power Plants in India. In 2012 International Emission Inventory Conference,2012

Report on 100kWp Solar Power Plant at MITS Gwalior 8




