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Energy Report

1.Solar Energy

Solar energy is the most feasible and viable green energy available around the globe. Its
viability is very high in tropical countries like India. In Siddharth institute of engineering and
technology, in collaboration with Andhra Pradesh New & Renewable Energy Development
Corporation Ltd., a 500.8kWp roof top Solar power plant was installed in the year 2017.

Theoretically, the panels will function effectively only for about 10 months per year (302
days) and 12 hrs per day. Monsoon and clouds prevent sun's rays for more than 2 months. At
this rate, the installed solar panels should produce 500kW x 12 hrs per day x 302 days in a
year= 416060kWh, which is equivalent to 24000 units of electricity per year. This solar power
PV power system is connected to the grid via net metering system. The 24000 units of power
generated per year from this solar panel save the coal equivalent to 24000 x 0.538= 12912 kg
coal and CO2 equivalent of 12.912tonnes.

However, in the current academic year (AY2020-21), 24000 units of electricity is generated,
which is nearly 64.1% more than the theoretical value, leading to more reduction of CO2
emission.

% Power requirement of the institution met by renewable energy sources =

Annual power requirement of the institution met by renewable energy sources

Annual power requirement

= 3,33,863

6,458,540
= 51.4%

Percentage of annual power requirement of the Institution met by the renewable energy sources (in

KWh)
Power generated Renewable | Renewable
by renewable Total power | energy energy
energy sources requirement | source used Energy supplied to the grid
6,48,540 1,777,066
| 3,33,.863kWh/Year | kWh/Year Solar kWh/Year | 1,56,797 kWh/Year




3. Wheeling to the Grid

Sources of Electric Power:

a) Southern Power Distribution Company of Andhra Pradesh Ltd. (SPDCTL) which
supplies the power through two transformers of ratings 630kVA and 300kVA.

b) Apart from this, some part of the electricity demand is being met by rooftop solar power
plant with installed capacity of 500kWp. It is connected to power grid through the
630kVA transformer in net metering system.

¢) This whole system is supported by four diesel generators of ratings with one 250kVA,
one 200kV A, one 125kV A and one 62.5kV A as backup.

The details of electric energy consumption and generation in the campus for the last Four
academic years (2017-21) on average are given in the below table.

i b e e Ll R
supplied to SPDCTL ey v
sources consumption sources
510522.25 KWh/year 121655.5 648540 56.58%
k'Wh fyear kWh/year
lunit = 1kWh

Solar energy is the most feasible and viable green energy available around the
globe. Its viability is very high in tropical countries like India.

In, in collaboration with Siddharth institute of engineering and technology (SIETK) New &
Renewable Energy Development Corporation Lid., a 500kWp rooftop solar power plant was
installed in the year 2017.

Theoretically, the panels will function effectively only for about 10 months per year
(302 days) and 12hrs per day. Monsoon and clouds prevent sun's rays for more than 2
months. At this rate, the installed solar panels should produce 500kW x 12hrs per day x
302 days in a year, which is equivalent to 416060 units of electricity per year. This solar
power PV power system is connected to the grid via net metering system. However, in the
current academic year (AY2020-21), 3,33,863 units of electricity is generated, which is
nearly 6% more than the theoretical value, leading to more reduction of CO; emission,

% Power requirement of the institution met by renewable energy sources =

Annual power requirement of the institution met by renewable energy sources

Annual power requirement

3,33,863

6,48,540

=51.4%




4. Sensor Based Energy Conservation
Automatic Street light control using LDR

Automatic street light control is used to control the street lights(Turn on and off based on the
light), Here we make use of LDR (Light Dependent Resistor) and Arduino,

Hard Ware Components Required:

« LDR

s LED

» |0k Resistor

* Connecting wires
= Relay board

s Arduino

Hardware Connections:
*  Arduino 11th pin connected to Relay i/p pin
o Ardumo GND connected to Relay Gnd
¢«  Arduino +5v is connected to Relay Vee
«  Relay NO(Normally open) is connected to bulb,
* Relay com is connected to Phase of AC supply
« Neutral 15 directly connected to bulb
»  Arduino AD pin is connected to LDR other end shown in below fig.

&

—
10k Ohm

GND

Fig: LDR connection
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5. Use of LED Bulbs
5.1 LED lamps in the campus

The Institution has taken an initiative to replace incandescent lamps with CFL and LED lamps. By the
end of AY2016-17, there are no incandescent lamps left in the campus, By the end of AY 2019-20, the
Institution has installed LED tube lights and LED lamps of various ratings in the College campus.
Slowly, the remaining CFL lamps and tube lights also being replaced with LED lamps. The power
consumption and carbon footprint reduction are discussed below.

5.2 Formula for energy consumption

A 100-W lamp left on for 10 hr consumes 100 x 10 = 1000 W hr, i.e. I kW hr, which is | unit.
Similarly a 10-W lamp left on for 100 hr leads to the consumption of | unit of electricity

The approximated count of LED lamps (of various ratings) installed in the campus is 510, rating 20W.
The approximated count of other lamps can be found in Table 1.

Table 1: Count of different types of lighting systems installed in the campus

Number of Lamps Wattage (kW) |
CFL 40 1.6KW
LED 510 10.2
Florescent Tube Lights 161 6.4

% lighting requirement met through LED lights

_ Annual lighting requirement met through LED lights
Annual Lighting power reguirement

=56%



5.3 Average power consumption analysis,

Assumption

On average, a lamp is on for 5 hours per day. The lamps burn for 300 days a year. The
remaining 65 days are considered holidays .Based on the above information, the total units of power
consumed by LED Lamps of 10.2Kw for [ year at the rate of 5 hours per day is

Total Watt rating of lamps x unit hour x No, of days = Total units or kW hr.

It is appropriate here to calculate the quantity of coal required to generate 111000 units of electricity.

(0.538 kg coal is required to produce | unit of electricity. Hence, the total quantity of coal required to
produce 111000 units of electricity is 111000 x 0.538 kg = 59,718kg. Carbon reduction through this
measure is based on the calculation that 1 kg coal emits 2.86 kg of CO2.

Hence CO2 emitted by 59,718 kg of coal (59718 x 2.86) = 170793.48 kg.

The real carbon reduction value can be assessed if the energy consumption of | LED light is compared
with that of | incandescent lamp. One incandescent lamp of 60W consumes at least 3 time more power
than 20W LED lamp with same lighting. That means, a minimum of 66.66% of carbon emission can
be reduced by LED lamp when compared with incandescent lamp. Hence, from the above calculation,
it can be concluded that around 341.58tonnes of C02 emission is being reduced per year by using LED
lamps in our college campus.
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