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1.Introduction:

Energy audit is the verification, monitoring, and analysis of how energy is used, including
the submission of a technical report with recommendations for increasing energy efficiency
with a cost-benefit analysis and an action plan to reduce energy consumption.

A systematic study or survey to identify how energy is being used in a building or plant,
and identify energy savings opportunities is done and reducing energy usage by using
appropriate audit techniques and an action plan is proposed in this report.

The main Objectives of an Energy Audit are:

i). Review of energy saving opportunities and measures implemented in the audit sites and
identification of additional various energy conservation measures and saving opportunities.

ii). Implementation of alternative energy resources for energy saving opportunities and
decision  making in the field of energy management.

iii). Providing a technical information on how to build an energy balance as well as
guidance to be sought for particular applications.

iv). Detailed analysis on the calculation of energy consumption, analysis of latest electricity
bill of the campus

v). Use of incandescent (tungsten) bulb and CFL bulbs, fans, air conditioners, cooling
apparatus, heaters, computers, photo copiers, inverter, generators and laboratory equipment
and instruments installed in the organization

vi). Creating awareness among the stakeholders on energy conservation and utilization.
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2.About the college:

MIC Odyssey began in 2002 in Kanchikacherla, a village that boasts of idyllic beauty
and serene atmosphere suited for scholastic pursuits. Right from its inception, the College has
crossed new vistas making inroads into Quality Education under the dynamic stewardship of
our Visionary Chairman Dr. MV Ramana Rao, M.E., Ph.D., CEO & MD MIC Electronics Ltd.,
Hyderabad.

MIC’s tryst with destiny began in 2002 with three branches of B.Tech., (ECE, CSE,
and EEE). In 2004, the Mechanical Engineering branch in B. Tech., MCA & MBA courses
were added. The College was granted permission to run M.Tech., in Machine Design, PE&D,
VLSI&ES, and CSE in 2012. APSCHE approved diploma courses in 2012-13 with two
branches: EEE and ME. In 2013-14, two more branches in diploma viz., CE and ECE were
approved. In 2013, permission was accorded for B. Tech., in the Civil Engineering branch and
2017, for B.Tech., in Information Technology.

The College was approved by the All India Council for Technical Education (AICTE),
New Delhi, and is permanently affiliated with the INTUK, Kakinada .
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3.Sources of energy:

The major sources of energy for the college include

Electrical grid power supply connection

The institute have a Three Phase, 11 KV/433 V, 50 HZ distribution transformer supplied by
APSPDCL.This is frequently serviced and well maintained for efficient and uninterrupted

supply.

This transformer is installed in an isolated area inside the campus and is fully fenced for safety
and protection.
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4.Power Backup:

Institute has the facility of power backup system in case of failure of electricity. The power
backup system include

a. UPS and battery banks

UPS & Battery Banks are provided in all the Computer labs, Library, Exam cell etc.

Generator facility is provided to each and every corner of the college which
includes Laboratories, Class rooms, Library, Canteen, Hostel etc.

UPS & Battery bank details:

S.No UPS Capacity & No of Batteries, Make &
) Make Capacity
32 Batteries, AMARON,
1 20kVA, APC
Each battery 12V,26AH
32+4 Batteries, AMARON(32),
2 20kVA, APC Excide(4) , Each battery
12V,65AH
3 20kVA, APC 32 Batteries, AMARON-28,
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Exide power safe Plus-4

Each battery 12V,65AH

32 Batteries, AMARON,
Each battery 12V,26AH

4 20kVA, APC

32 Batteries, AMARON,
Each battery 12V,26AH

5 20kVA, APC

32 Batteries, Rocket,
Each battery 12V,42AH

6 20kVA, APC

6 Batteries, Excide Power Safe

7 3kVA , APC Plus.

Each battery 12V,26AH

16 Batteries, Excide Power safe

8 10kVA,APC Plus .12V,26 AH

6 Batteries, AMARON
12V,32AH
16 Batteries, AMARON,
Each battery 12V, 65AH.

9 3kVA,APC

10 20kVA, Numaric 15 Batteries, Excide Power safe

Plus .Each Battery 12V,26AH

32 Batteries, AMARON,
Each battery 12V ,42AH

11 20kVA, APC

b. Diesel generators

The Institute has 2 Diesel Generators with a rating of 200 KVA & 125 KVA with
Automatic Changeover for Uninterrupted Supply.

The generator is frequently serviced and well maintained by the maintenance team
for efficient working.
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5.Energy consumption:

The power requirement of various electrical devices in the institute is as follows

Table 5.1
BLOCK
VI (
BLOCKI( | BLOCKII | BLOCK Il | BLOCK IV BOYS
MAIN ( MAIN ( MAIN (BED BLOCK HOSTEL
E;OMCE BLOCK- BLOCK- | BLOCK- Dept. V (GIRLS , (R);- HE TOTAL
GROUND | FIRST SECOND | ,MECH HOSTEL) | CANTEE
FLOOR) FLOOR) | FLOOR) LABS) N&AUDI Power | Power
TORIUM Rating | consumpt
) (W) ion (W)
LIGHT
TUBE 241 173 191 348 274 76 9 1312 40 52480
LIGHT CFL 0 0 6 0 1 0 1 8 25 200
LIGHT LED 178 214 108 78 2 155 56 791 15 11865
FAN -
CEILING 104 143 97 138 137 110 0 729 80 58320
FAN -
EXHAUST 4 8 3 4 18 6 0 43 25 1075
UPS 2 6 1 1 1 1 0 12 800 9600
AC1.5T 5 21 2 2 0 20 0 50 1700 85000
AC2T 8 3 3 4 0 0 0 18 2000 36000
COMPUTE
RS 405 128 130 140 1 1 0 805 300 241500
PRINTERS 4 12 1 1 0 0 0 18 50 900
PROJECTO
RS 6 4 1 1 0 1 0 13 150 1950
WATER
COOLERS 2 1 3 2 1 2 0 11 100 1100
Immersio
n water
heaters 12 12 0 24 1000 24000
TOTAL POWER
COSUMPTION 523990

Table 5.1 shows the power consumption of various major electrical devices in the campus. The
complete campus is divided into six blocks and the area other than these six blocks is shown as
others in the table.
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6.Energy conservation measures:

Existing power saving methods:

Turn off electrical appliances when not in use.

water heaters are installed on the Girls and Boys hostel.
Power factor improvement devices are installed in the campus.
Common switch for each floor.

e

Energy saving methods to be implemented:
The following energy saving methods may be implemented in the campus.

1. Replace the Fluorescent Tube Lights (FTL) with LED Tube Lights.
The 40 W FTLs can be replaced with the LED tube lights 20 W. These changes can be made at
the places where the usage is higher. Usually minimum of 1 year warranty is given and

approximate burning hours is 40,000. (15 years considering 6 hours per day running).
Following calculations are done for 6 hours working:

* Power consumption by 36 W FTL with conventional choke = 40 W/ Tube Light.

* Equivalent LED tube light = 20 W/ Tube Light.

» Savings in power = 20 W/ Tube Light.

*  Operating hours = 6 hr/day x 300 = 1,800 h/year.

* Total power usage of FTL over an year = 40 W x 1800 h/year = 72 kWh/year/Tube Light

* Total power usage of LED Tube light over an year = 20 W x 1800 h/year = 36
kWh/year/Tube Light

» Tube Light Yearly savings = 1,800 x 20W = 36 kWh/year/Tube Light.

* Average Cost of electricity = Rs. 7.65 / kWh.

» Saving =36 kWh x 7.65 = Rs. 275.4 / year / Tube light.

* Approximate investment on single LED Tube lights = Rs. 219 (Panasonic LED 20W
Batten, 1 pc).

*  Number of Tube Lights to be replaced = 1312

* Electrical Energy Saved = 36 kWh x 1312 = 47232kWh / year.
Summary:
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Total Investment =1312x Rs.219 = Rs. 2,87,328/-
Total Yearly Saving = 1312 x 275.4 =Rs. 3,61,325 / year
Payback:

(2,87,328/3,61,325) = 0.79 years = around 9.5 months

2. Replace the CFL Lights with LED Lights.

The 25 W CFL lights can be replaced with the LED lights of 10 W. These changes can be

made at the places where the required intensity of lighting is low.
Following calculations are done for 6 hours working:

* Power consumption by CFL lights = 25 W/ Light.

* Equivalent LED light = 10 W/ Light.

» Savings in power = 15 W/ Light.

* Operating hours = 6 hr/day x 300 = 1,800 h/year.

* Total power usage of CFL lights over an year = 25 W x 1800 h/year = 45 kWh/year/Light
* Total power usage of LED light over an year = 10 W x 1800 h/year = 18 kWh/year/Light
* Tube Light Yearly savings = 1,800 x 20W = 27 kWh/year/Light.

* Average Cost of electricity = Rs. 7.65 / kWh.

» Saving =27 kWh x 7.65 = Rs. 206.55 / year / Light.

* Approximate investment on single LED lights = Rs. 212 (Eveready LED 10W Bulb, 1 pc).
*  Number of Tube Lights to be replaced = 8

* Electrical Energy Saved =27 kWh x 8 =216 kWh / year.
Summary:

Total Investment =8 x Rs.212 = Rs. 1,693/-

Total Yearly Saving = 8 x 206.55 =Rs. 1652.4 / year

Payback: (1693/1652.4) = 1.02 years = around 13 months
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7.RECOMMENDATIONS/ SUGGESTIONS:

For Improving Energy Consumption:

e Every classroom and lab with central switch board can have a diagram linking location
of a tube light, fan etc. with corresponding switch. This will ensure that correct fitting is
switched on/ off and can save time & unnecessary operation.

e Conduct energy audit every year and determine the lux levels within College. Energy
audit can help in reduction in number of light fittings/ energy usage in the College.

e For purchasing new electronic appliances, star rating provided by Bureau of Energy
Efficiency (BEE) should be considered. The equipment which has maximum star
ratings could be purchased, which will consume less energy, ensure environmental
sustainability and also operate at low cost.

e Usage of light reflectors is recommended as the reflectors can spread light to relatively
large areas. Notices/ signages can be put up/ displayed near switches and on notice
boards, informing students and staff to switch off all electricals when not in use.

e If possible, computers should be switched off from main power connections.

e Control sensors can help to reduce consumption by automatically dimming lights when
people are not around, and keeping blinds open to use natural light & reduce energy
consumption.

e Raise awareness: Encourage students to help in monitoring energy consumption &
implement corrective actions, Integrate energy education into classroom learning

¢ Housekeeping:

Curtains — Always keep curtains closed on windows to prevent direct sunlight
inside the room to avoid heating of cooled air. This reduces A.C. load
significantly.

e Better Practices for A.C.:

The institute has both split and window type A.C.s which makes a very large
part of total energy consumption of the campus. But at many places it was found

that AC is not used with best recommended practices. Even simple things such
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as insulation, damaged windows, poor insulation curtains, etc can effect the
power consumption.
Summarized below are some guidelines for most efficient use if A.C.s:

1. Proper insulation — Good quality insulation must be maintained in the
air-conditioned rooms by keeping all doors and windows closed properly
so as to prevent cool air go out and hot air come in.

Replacing life expired inefficient AC units with energy efficient 5 star
rated AC units

2. Operating — The A.C. should be switched on 15 minutes before actual

use and should be switched off before leaving the room.

Pumps

1. Operate pumping near best efficiency point.

2. Adapt to wide load variation with variable speed drives or sequenced control of
smaller offices.

3. Stop running both pumps -- add an auto-start for an on-line spare or add a

4. Use booster pumps for small loads requiring higher pressures.

5. Repair seals and packing to minimize water waste.

Motors

1. Properly size to the load for optimum efficiency.

2. Provide proper ventilation
(For every 10°C increase in motor operating temperature over recommended
peak, the motor life is estimated to be halved)

3. Check for under-voltage and over-voltage conditions.

4. Demand efficiency restoration after motor rewinding.

All Class Rooms and labs to have Display Messages regarding optimum use of

electrical appliances in the room like lights, fans, computers and projectors. Save

electricity. Display the stickers of save electricity, save nature everywhere in the

campus. So that all stakeholders encouraged to save the electricity.

Use motion sensor in corridors, passage, library, class rooms and toilets.
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Most of the time, all the tube lights in a class room are kept ON, even though, there is
sufficient light level near the window opening. In such cases, the light row near the
window may be kept OFF.

All projectors to be kept OFF or in idle mode if there will be no presentation slides. O
All computers to have power saving settings to turn off monitors and hard discs, say

after10 minutes/30 minutes.
Lights in toilet area may be kept OFF during daytime.
Use Automatic Power Factor Correction (APFC) Panel for PF improvement.

Need to replace ordinary refrigerator by BEE power saver refrigerator if possible.

COMPUTERS

Configure your monitor to turn off after 10 minutes of inactivity, your hardware to turn
off 20 minutes after your inactivity. Place your PC in a standby mode when you leave
office for more than 2hrs.

Do not use screensaver as energy saver as they cause monitor to continue operating at
full power.

Use sleep-mode when not in use helps cut energy costs by approx 40%.

There is a common misconception that pc’s and monitors purchased with energy star
logo are efficient, in reality they are built in energy conservation features but PC can’t
take full advantage of it.

USE OF MASTER SWITCH ON EACH FLOOR

Installation of master switch can make it easy for a person to switch off all appliances

of a room in case someone forgets to switch off while leaving the room.

UPS SYSTEMS

Optimizing the number of ups by disconnecting additional ups and improving load and

existing working ups.

» Recommended to Install Solar PV system
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