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as "Energy Planner & Energy Auditor in Maharashtra under Save Energy Programme of

MEDA.

Name and Address of the firm Enrich Consultants
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Registration Category Empanelled Consuilant for Save Enemy
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= This empaneiment is valid upte 3 year from the dale of registration, to carry out
aenargy audits under the Save Energy Programme of MEDA
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EXECUTIVE SUMMARY

1. TSSM’s Bhivarabai Sawant College of Engineering & Research, Narhe, Pune consumes
Energy in the form of Electrical Energy used for various gadgets, Office & other facilities.

2. Present Level of Energy Consumption:

No Value Maximum Energy Power CO2
Demand, | Consumed, | Factor | emissions,
kVA kWh MT
1 Maximum 174 41950 0.961 33.56
Minimum 110 28921 0.923 23.14
Average 141.33 34621.17 0.942 27.70

3. Various Majors Adopted for Energy Conservation:
The various projects already implemented by the College are

Maintenance of Unity Power Factor

Usage of Energy Efficient T-5 fittings for new installations
Usage of Electronic chokes for Tube light fittings

Usage of LEDs at some locations.

4. Usage of Alternate Energy Source:

The College has installed 6000 LPD Solar Thermal Water Heating System, for heating the
Water at Hostel block. The College has also installed 1 kWp Capacity Roof top Solar PV Plant.
Due to these projects, the percentage of usage of Renewable Energy to the total Power
demand works out to be 18.34 %.

5. Percentage of Lighting Power Requirements met by LED bulbs:

No Parameter Value Unit

1 Total Lighting Load of the campus 241713 | kWh/Annum
2 Total LED Lighting Load 19200 kWh/Annum
3 % of LEDs to total Lighting Load 7.94 %

6. Waste Management:
6.1 Solid Waste Management:

The College has installed a Bio Gas unit, wherein the organic waste is digested and bio gas is
generated. The bio gas is used for cooking purpose.
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6.2. Liquid Waste Management:

The College has already installed a Sewage Treatment Plant of Capacity 500 KLPD. The water
on treatment is used for Gardening purpose.

6.3 e-Waste Management:

All the internal communication is through emails and hardly any e-Waste is generated in the
Day to Day operation of the College. The College authorities have already contacted Authorized
e-Waste management vendor to dispose off any wastage generated during the day-to-day

operations.

7. Rain Water Harvesting:

The College has already installed Rainwater Harvesting System to collect the Rain Water
collected at the Terrace & coming from other slopes, which in turn is used to enrich the bore

well water source.

8. Recommendations:

No Recommendation Energy CO, Monetary | Investment, | Payback
Saving, reduction, Saving, Rs period,
kWh/Annum | MT/Annum Rs Months
Replacement of 500 Nos T-12 FTL
2 fittings by 20 W LEDs 46500 37.2 423150 125000 4
Installation of 10 kW Solar PV Plant 12000 9.6 109200 500000 55
Total 58500 46.8 532350 625000 14

9. Notes & Assumptions:

Daily working hours-10 Nos

aprwbd e

Annual working Days-300 Nos
Average Rate of Electrical Energy : Rs 9.10/- per kWh

1 Unit of Electrical Energy releases 0.8 Kg of CO, into atmosphere
1 kWp Solar PV system generates 4 Units (kWh) of Electrical Energy per Day
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ABBREVIATIONS

DP . Double Pole

CFL . Compact Fluorescent Lamp

EESL Energy Efficiency Services Limited

FP - Feeder Pillar

TSSM - The Shetkari Shikshan Prasarak Mandal

LED - Light Emitting Diode

MSEDCL : Mabharashtra State Electricity Distribution Company Ltd.
MEDA - Mabharashtra Energy Development Agency
MIDC - Mabharashtra Industrial Development Corporation
\Y : Voltage

I : Current

kw : kilo-Watt

kVA :Active Power

kVAr :  Reactive Power

PF . Power Factor

Kms. :  Kilometers
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CHAPTER-I
INTRODUCTION

1.1 Objectives:

To study present level of Energy Consumption

To Study the present CO, emissions

To assess the various equipment/facilities from Energy efficiency aspect
To study Scope for usage of Renewable Energy

To study various measures to reduce the Energy Consumption

aprwne

1.2 Audit Methodology:

Study of connected load

Study of Electrical Energy Consumption pattern

Study usage of Renewable Energy Usage

Study of Lighting Load and Usage of LED Lights

Study of Rain water harvesting, Waste management

To prepare the Report with various Energy conservation measures

S o e

1.3 Table No-1: General Details of College:

No Head Particulars

1 Name TSSM's Bhivarabai College of Engineering & Research
2 Address Narhe, Pune

3 Year of Establishment | 2010

4 Courses Offered UG & PG courses in Engineering Streams
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CHAPTER-II
STUDY OF CONNECTED LOAD

In this chapter, we present the details of various Electrical loads as under

2.1 Table No-2: Details of Overall Connected Load:

No Equipment Quantity Load, Load,
W/Unit kw
1 FTL 1421 51 72.47
2 20 W LED Tube 320 20 6.40
3 23*2 CFL 34 50 1.70
4 Fan 1137 65 73.91
5 Air conditioner 70 2025 141.75
6 PC 616 125 77.00
7 Printer 44 150 6.60
8 Others 140 125 17.50
9 Total 397.33

We present the same in a PIE Chart as under:

Chart No-1: Details of Connected Load:

Cnnected Load, kW

6.60 17.50 mT-12 FTL

= ==

M 20 W LED Tube
m2*23 W CFL

B Fan

m Air conditioner
mPC

Printer

Others

Note: From the above Table, we observe that out of Total Connected Load of 397.33 kW, the
load due to ACs is 142 kW & of FTLs is about 80.57 kW.
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CHAPTER-III
STUDY OF ELECTRICAL ENERGY CONSUMPTION

In this chapter, we present the analysis of last year Electricity Bills

Table No 4: Electrical Bill Analysis- 2017-18:

No Month MD, Energy Power Bill CO,
kVA | Consumed, | Factor | Amount, | emissions,

kWh Rs. MT
1 Apr-17 156 40641 0.937 | 421930 32.51
2 May-17 140 35994 0.932 392530 28.80
3 Jun-17 145 30658 0.934 | 364250 24.53
4 Jul-17 142 35046 0.961 363220 28.04
5 Aug-17 153 35952 0.957 | 404720 28.76
6 Sep-17 174 36931 0.958 | 433920 29.54
7 Oct-17 152 32080 0.95 338630 25.66
8 Nov-17 125 32720 0.937 350260 26.18
9 Dec-17 110 28921 0.925 | 312670 23.14
10 Jan-18 116 34517 0.923 | 381630 27.61
11 Feb-18 128 30044 0.938 | 338210 24.04
12 Mar-18 155 41950 0.956 | 456360 33.56
13 Maximum 174 41950 0.961 | 456360 33.56
14 Minimum 110 28921 0.923 | 312670 23.14
15 Average | 141.33 | 34621.17 0.942 379861 27.70

3.1.1 To study the variation of Monthly Maximum Demand, kVA:
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3.1.2 To study the variation of Monthly Energy Consumption, kWh:

Variation in Energy Consumed, kWh
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3.1.3 To study the variation of Monthly Power Factor:

Variation in Power Factor

0.97
0.96
0.95
0.94
0.93
0.92
0.91

0.9

Key observations:

No Value Maximum Energy Power
Demand, | Consumed, | Factor
kVA kWh
1 Maximum 174 41950 0.961
2 Minimum 110 28921 0.923
3 Average 141.33 34621.17 0.942
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CHAPTER-IV
CARBON FOOTPRINTING

4.1 A Carbon Foot print is defined as the Total Greenhouse Gas emissions, emitted due to
various activities.

In this we compute the emissions of Carbon-Di-Oxide, by usage of the various forms of Energy
used by the College for performing its day to day activities

The College uses Electrical Energy for various Electrical gadgets.
4.2 Basis for computation of CO, Emissions:
The basis of Calculation for CO, emissions due to LPG & Electrical Energy are as under

1 Unit (kWh) of Electrical Energy releases 0.8 Kg of CO, into atmosphere
Based on the above Data we compute the CO, emissions which are being released in to the
atmosphere by the College due to its Day to Day operations

4.3 Table No 8: Month wise CO, Emissions:

No Month MD, Energy Power Bill CO;
kVA | Consumed, | Factor | Amount, | emissions,

kWh Rs. MT
1 Apr-17 156 40641 0.937 | 421930 32.51
2 May-17 140 35994 0.932 | 392530 28.80
3 Jun-17 145 30658 0.934 | 364250 24.53
4 Jul-17 142 35046 0.961 | 363220 28.04
5 Aug-17 153 35952 0.957 | 404720 28.76
6 Sep-17 174 36931 0.958 | 433920 29.54
7 Oct-17 152 32080 0.95 338630 25.66
8 Nov-17 125 32720 0.937 | 350260 26.18
9 Dec-17 110 28921 0.925 | 312670 23.14
10 Jan-18 116 34517 0.923 | 381630 27.61
11 Feb-18 128 30044 0.938 | 338210 24.04
12 Mar-18 155 41950 0.956 | 456360 33.56
13 Maximum 174 41950 0.961 | 456360 33.56
14 Minimum 110 28921 0.923 | 312670 23.14
15 Average | 141.33 | 34621.17 0.942 | 379861 27.70
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4.4 Representation of Month wise CO, emissions:
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Variation in CO2 Emissions, MT

Key observations:

CO2
No Value emissions,
MT
1 Maximum 33.56
2 Minimum 23.14
3 Average 27.70
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CHAPTER-VI
STUDY OF USAGE OF LED LIGHTS

The College had T-12 FTL fittings at various locations like corridors, classrooms, washrooms
and in corridors. In due course of time, the College replaced about 320 Nos T-12 fittings by 20
W LED fittings. The College has about 1421 Nos T-12 fittings and 34 Nos CFL fittings along with
20 W LED fittings.

Table No- Computation of % of total Lighting Power met by LED Lighting:

No Particulars Value Unit
1 Number of T-12 FTLs in the campus 1421 Nos
2 Number of 20 W LEDs in the campus 320 Nos
3 Number of 23*2 W CFLs in the campus 34 Nos
4 Individual Load of T-12 FTL 51 W/Unit
5 Individual load of 20 W LED 20 W/Unit
6 Individual load of 2*23W CFL 50 W/Unit
7 Total Electrical load of 1421 Nos T-12 fittings 72.471 kW
8 Total Electrical load of 320 Nos 20 W LEDs 6.4 kw
9 Total Electrical load of 34 Nos 2*23 W CFLs 1.7 kw
10 Total Lighting Load of the campus=(9)+(10)+(11)+(12) 80.571 kw
11 No of hours of operation per Day 10 Hrs/Day
12 Annual working days 300 Nos/Annum
13 Total Annual Lighting power requirement =(10)*(11)*(12) 241713 | kWh/Annum
14 g)l’?(ulail)’l*_(lilg)tmg power requirement met by LED bulbs = 19200 | KWh/Annum
5 — : _
15 (/134(3)21%'[3)(?2;1ual lighting requirement met by LED bulbs 794 %
Photograph of LED Tube:
. o

Enrich Consultants, Pune Page 16




| -~
s, THE SHETKARI SHIKSHAN MANDAL, SANGLI

AN
=/ &\ Name of the Institute : __ BRS¢ 0C%
: Campus Name : Na MR,

: PAY}-MENT;‘V,OUC,/HER .
Rs. LLGT0O { No. :
. EEaN Pmmem Semr\ces Li4.

S\m “diy \‘houson&\ 07'\"\1
rdwosf-‘ o LED Tubel \a)\r'v}( Cov: Elechden f‘e-:\bfis“i.

i
account. Receiv " the sumcf

2 sum of Rs.

znc ce':;%‘. on
czsh / chegue on C/X'WC’Q ue - Rs } —

S.
ank ERN! B
Branch COJ’ oran Roodt.

Cheque No. 6 3 R\\S Date gll°”7

w

Acc@ ntant Principal/Director Receiver's Signature
e
5 :
.' ,\‘:’)rl J
. S w \ ‘,.;‘\‘v
e Yearhie, ""'\
o\ Pune - 41104 )
AN ey,
NZAN _y/
\ Cos /

Scanned by CamScanner












