5. ENERGY AUDIT

5.1. Facility Description

The college receives power supply from the state electricity board (BESCOM — Bangalore
Electricity Supply Company Limited) at HT 11 kV. The 11kV rated HT power supply is
stepped down to LT 433V, by one number of 315 kVA rated transformer. The facility has
availed power supply, with connection — RR. No ATBHT-132 with HT-2(C)-(i) tariff.

Transformer unit installed inside college premises is as shown in the figure 5-1.
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Figure 5-1: Transformer Yard
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The name plate details of transformer are given in table 5-1.

S. No. | Description Units | Details
1 Rated Capacity kVA 315
2 Rated Voltage Prim/Sec | kV 11/0.433
3 Rated Current Prim/Sec | A 5.25/420
4 Type of Cooling - ONAN
5 Frequency Hz 50
6 Impedance - 4.64%
7 Phase - 3
8 Make - Kiran Power

The LT supply from the transformer is taken to the main distribution panel located inside

Table 5-1: Name plate details of transformer

the Electrical panel room via power cables.

Power supply cables from the electrical panel room is distributed to the various
distribuition panels placed inside the campus. From the main electrical LT panel room,
power supply is catered to individual areas. Electrical panel room is as shown in the figure

5-2.

Figure 5-2: Electrical Panel room
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DG Sets:

One numbers of DG (Diesel Generator) set is used for backup power supply, during
power failure from BESCOM. The DG sets are operated in manual mode. DG sets

installed at the college premises is shown in the figure 5-3.

Figure 5-3: Diesel Generator (DG) sets

The name plate details of the DG sets are shown in the table 5-2.

S.No Description  Unit DG #1
1 | Rated Capacity = kVA 140
2 | AC Volt A% 415
3 AC Amp A 340
4 | Power Factor 0.8
5 | Phase 3
6 | Ambient °C 40
7 | Frequency Hz 50
8 | RPM 1500
9 | Make Powerica

Table 5-2: DG Set -Specifications
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5.1.1. Tariff Structure

The sanctioned contract demand of the campus is 80 kVA at specified voltage of 11 kV.
Electricity supply from BESCOM is billed under HT-2(C)-(1) schedule of tariffs. The tariff
includes demand charges of Rs. 240 per kVA, and energy charges of Rs.7.20 per kWh.

The kVA demand chatrges @ Rs. 240/kVA of maximum demand recorded duting the
month or 85% of the contract demand, whichever is higher

5.1.2.  Electricity Consumption Data

Details of electricity consumption for the last one year have been collected and Salient
features of electrical energy details are given in table 5-3.

S. No. | Description Unit Details
1 Contract Demand kVA 80
2 Demand Charges Rs./kVA 240
3 Maximum Demand Recorded during last | kVA 65
one year
4 Average Monthly Energy Consumption | kWh 20400
during last one year
5 Average System Power Factor 0.9
6 Average Energy Charges considered for | Rs./ kWh 7.20

savings calculations

Table 5-3: Electricity Bill Parameters

Figure 5-4 indicates the month wise recorded maximum demand and month wise energy
consumption of the college campus for the last one year (Mar 2022 to Feb 2023).
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Month wise energy consumption and demand
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Figure 5-4: Month wise Maximum Demand and Energy Consumption

From the maximum demand curve, it was observed that maximum demand registered
during the month of Oct 2022 was found to be 65 kVA and is the peak demand during

the last one year of billing period. Average of registered maximum demand during April
2022 to March 2023 is 58 kVA.

From the month wise energy consumption profile, it was observed maximum energy

consumption was registered during Sep 2022. Average monthly energy consumption is
20,400 kWh.

Energy Consumption, kWh
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5.2. Institutional Initiatives for Energy Conservation

During the study, observations were carried out on the usage of the inventories in the
college building premises. In the intension of saving the electricity, various measures have
been adopted in the college. Computers and AC units are used only during the working
hours, after completion of class hours — fans, lights, computers and AC units are found to
be turned OFF. This practice is followed across the college premises (class rooms, labs,
staff rooms, office rooms, library and auditoriums).

5.2.1. Day-light Integration

During the audit phase classrooms, Staff-rooms, computer lab, and library areas were
surveyed for illumination levels and fresh air-circulation. It was observed most of the
rooms are well ventilated and day-light integrated; sample photos are shown in figure 5-5.

Figure 5-5: Well-ventilated and day-light integrated class room and Library
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5.2.2. Installation of LED lights

In the campus, LED fixtures are used to conserve energy. LED fixtures are used in the
class rooms, staff-rooms, seminar hall corridors, hostel, dining area, etc. Sample photo of
LED lamp used in the some of the locations of the college area are shown in figure 5-6
and sample LED purchase bill is shown in figure 5-7.

Figure 5-6: LED lights installed in Campus
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Figure 5-7: LED lights purchase bill
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5.2.3. Installation of Heat Pump

Heat pump technology has been used for the hot water purpose in hostel and is integrated
with the solar water heater. The integrated hot water system is shown in figure 5-8.

Figure 5-8: Integrated recirculation type -Hot water system
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5.2.4. Installation of Solar Water Heater

Solar water heaters are installed in hostel terrace for generating hot water. It is integrated
with heat pump system. Sample photo of solar water heater used in the campus are shown

in figure 5-9.

Figure 5-9: Use of Solar Water Heater
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The cost savings by installation of solar water heater are given in table 5-4.

S. No. | Description Unit Values
1 Solar water heater installed L 3000
2 Total amount of heat produced kCal/hr 90000
3 Electricity equivalent kWh 104.7
4 No. of working days per year days 250.0
5 Annual electricity savings kWh 26162.8
6 Average electricity cost Rs./kWh 8.25
7 Annual cost savings achieved per year Rs. lakh/year 2.2
8 CO2 mitigations per year Tons/yeat 22.2

Table 5-4: Annual cost savings by installation of Solar Water Heater
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5.2.5.  Installation of UPS for power backup

UPS (Un-interrupted Power Supply) system is installed in the college premises for power
backup. Six numbers of UPS (3 kVA, 5kVA, 10 kVA, 11 kVA, 20 kVA and 25 kVA rated
each one number), have been installed to provide backup power supply, during power
failure from grid. The picture of UPS and battery installed in the college is shown in figure
5-10.

Figure 5-10: UPS and batteries
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5.2.6. Procurement of LED /LCD monitors

LED/LCD monitors are used for all the desktop computers in staff rooms and in
computer labs. Sample photos of the computer labs are as shown in the figure 5-11.

Figure 5-11: Use of LED monitors in the computer labs
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5.2.7.  Use of Electrical Safety Mats

Electrical safety mats were used placed near each electrical panel to avoid electrical shock
risk. The image of the electrical safety mats used is shown in figure 5-12.

Figure 5-12: Electrical safety mats near electrical panel
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5.2.8.  Awareness posters on Energy conservation

Sign boards on energy conservation are kept in the campus to create awareness among the
staff and students to conserve electricity. Posters stating - ‘Save Energy’, ‘Switch off light
and fan when not in use’ were placed at the college.

The sample images of awareness poster on energy conservation is shown in figure 5-13.

Figure 5-13: Awareness posters on Energy conservation
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