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L. Introduction

Kakojan College is a premier leading higher educational institution located 16
Kilometres away from Jorhat town, Assam. Kakojan College was established on 24th July,
1967, has an eco-friendly rural environment. Recognised by UGC and affiliated to Dibrugarh
University, the institution was accredited by NAAC in 2004 with B and in 2016 with B’
Grade in its Second Cycle of re-accreditation. The College is an ISO 9001:2015 certified
institution. At present, it has been imparting higher education in Arts in undergraduate level
with honors in 7 subjects in Arts and honors in 5 subjects in science steam and non-major in
statistics. In addition, the institution conducts 8 short term add on certificate courses to
enhance the global competency of students, It has signed MOU with 8 organizations and with
their collaboration it has undertaken several extensions and outreach programmes.

To promote democratic, ethical and aesthetic values, the institution celebrates various
days and organized art competition among students. Centre for Women's studies of the
institution acts as a support system and organized professional development programme.
Information and Career Guidance Cell offers opportunities to the students to the new world of
business. The college has been registered under Institution Innovation council (11C), NISP,
MGNCRE, under MHRD, Gowt. of India. The institution has proactive NCC and NSS wings.
Besides the undergraduate courses under affiliating university, the College has study centers
of Open Distance Learning under K. K. Handique State Open University and Dibrugarh
University. To inculcate the democratic principles elections of the Student’s Council are held

in the parliamentary form, which helps to articulate democratic values among students.

VISION

The vision of the college is to make the all-round development of the human resources
through Quality Education under the guidance of Affiliating University, UGC. NAAC and
Govt. of Assam. The institution upholds the highest standards of instruction in Arts, Science
with Vocational Courses. Along with academic excellence the institution emphasizes on
democracy, co-operation and cultural sensitivity so that the students may serve best to the

Society, Nation and the World. The institution also cherishes vision to impart education to

those learners who have been deprived of formal system of higher education because of age,

economic background etc. through Open Distance Learning (ODL) System.




MISSION
* Imparting Quality Education of National Standard and Imbibing Skill for solving real

life problem.

Inculcating global perspective in attitude.

Creating leadership qualities with futuristic vision.

*  Fostering spirit of entrepreneurship and realization of societal responsibilities.

* Cultivating adaption of ethics, morality and healthy practices in academic and
professional life

* Inculcating the spirit of social development through the study of language and culture.

* Instilling habit of continual learning.

* Encouraging and supporting creative and research temperament.

* Establishing and promoting linkages with the Institutions and Organizations of
National and International level.

* To introduce job-oriented and vocational courses for professional and academic
development.

» To organize community development programmes for the socio-economic

development of the neighbourhood.

Total Campus Area

As the institution comprised of three sectors (Sector A= Main Building, Sector B=Extended
area with a Model Organic Garden and Sector C= Girls' Hostel) so land use pattern varies
according 10 its location. Its land use in Sector A (2 Acres) is such that about 25% of the
total area is occupied by open land and plantation that generates a better and sustainable
campus environment, Sector B is comprised of 20 bighas while Sector C is comprised of 2
kotha.

A) Scope of Energy Audit-

Through energy audit an institution can develop and implement a comprehensive
energy management plans. It aims to identify the energy efficiency, conservation and savings
opportunities at the premises of the audit sites in a systematic manner. The audit provides the
alternative means for reducing energy consumption to a greater extent. Energy Audit
identifies the savings potential and finds the scope for improvement through physical
verification of the campus, observation of documentation process, data analysis, and
providing suggestions. Energy Audit will help to understand the ways energy is used in an

institution; identify the areas where waste can occur and the scope for improvement. It also




putemphasis on the reduction of carbon emissions, procurement of star rated equipment for a
cost effective and secure supply of energy, encourages energy  use conservation in all
buildings and reduces the organization's energy consumption. Energy saving methods like
replacement of old incandescent (tungsten) bulb which consume approximately 60W to
100W while light emitting diode (LED) consumes only less than 10W shown the positive
indication on energy savings. Sugpestions and recommendations might be given after
auditing which in tum useful for energy savings.

The Energy Audit of Kakojan College is undertaken by JKM Consultancy Service
Solution for Energy Audit, Jorhat. The scope of the Energy Audit is to identify energy saving
Opportunities. equipment load study, and implementation of alternative energy conservation
measures and 1o recommend action plan. The energy audit is conducted during 2021 with

following objectives

1) Inventory of various electrical load

2)

APDCL bill study & find out average cost of power of the institution.

3) Identification of various energy conservation measures & saving opportunities

4) Review of Awareness program for optimum use of electricity & water as well as its
saving.

3)

Review of implemented non—conventional energy installation & applications in
college campus & its quantification.

B) ENERGY AUDIT METHODOLOGY: -
The audit involves physical verification of energy load & carries out inventory of load.

Electrical load of equipment & circuit is carried out during measurement. How efficiently

energy is used per KWH are analysed and verified from the bill received from APDCL.

Various persons are interacted, familiarized with energy audit & involved for successful &
result oriented energy audit. Energy conservation & saving opportunities are

identified during
audit & measurement has been implemented.

C) SYSTEMS STUDIED DURING ENERGY AUDIT: -

) Electrical features have been physically verified & recorded in the campus.
2) Electricity bills served by APDCL are verified & worked out for power cost.

3) Reviewed implemented non-conventional énergy installation & applications

in
college for use. i.e. Solar lights




4) IUis reviewed about Awareness program for optimum use of ¢lectricity & water as

well as its saving has been undertaken at institutional level. There is tremendous scope to
create awareness among user about efficient & optimum use of energy & water, because the
nstitution believe in the motto “Save Electricity Generate Electricity™. Instruction cum
Request Sign board has been displayed near each switch-board & toilet block, drinking water

sources to influence & guide the user for judicious use of electricity.




. Exceutive Summary
Rakaian College has been imparting higher education in undergraduate level in

Seience and Arts steam. Electricity, the main source of energy for the application of various
college activities. is procured from APDCL, through 3 Phase connection. Monthly charges on
CRerRY consumption has been paid by the institution on receipt of bill from APDCL (Table
D.Standby power source DG (Diesel Generator) set of 63 KVA isavailable to use during
power failure from APDCL, Diesel is being used in the DG sets for in-house gencration of
electricity during power cul.
The following areas have been covered during the study. ...

L. Electricity Bill

1. Distribution Network in the Campus
L. DG Sets
V. Lights

V. Air Conditioning Load
VL. Solar Power elc.

Average Cost of Power- {Year 2021)

There is various type of electricity connection being power supplied by APDCL. The power
cost is worked out by summing up total KWH of all connections and their amount. Average
cost of power per KWH is being calculated by dividing total amount of energy charges by
total KWH during the year (Table 1). Average cost of power per KWH works out to be Rs.
7.35/KWH

Table 1: Energy consumption scenario during the year 2021

Month Energy consumption (kwh) | Bill Amount (Rs.)
January 463.29 463.29x7.35=3405
February 545.5 545.5x7.35=4009
March 779.7 179.7x7.35=573 1
April 450.4 450.4x7.35=3310
May 318.36 318.36x7.35=2340
June 556.8 556.8x7.35=4092
July 567.1 567.7x7.35=4173
Aupust 995.59 995.59x7.35=7318
September 1410.54 1410.54x7.35=10367
October 1472,57 1472.57x7.35=10823
November 888.9 | 888.9x7.35=6533
December 758.16 758.16x7.35=5572







Table 3: Number Of Laboratory Equipment

 Laboraton

Instruments/Computer

Fot air oven (2kwh )
Rotary checker (100w)
Muffle furnace

(2kwh)

Distil water plant 2

(4 kwh)

Fan LED [ LED | Fridge
{(_"l"i-‘-_ St Tube
[ L““b“’} 4-{- | .'_S S ? |
oy 5 5o i

[ Laminar air flow (750 w)

Hot water bath (1kwh)

Muffle furnace (2kwh)

Hot air oven 2 (4kwh)

Hot plate (1.5 kwh )

Autoclave ( Vertical steam sterilizer ) (2kwh)
Growth chamber (1.5kwh)

Incubator checker ( 1.5kwh )

Disti] water plant -1

(2 kwh)

|
|
|
|
|
i
!zolog)’ 4 2 0 ]
l

Hot air oven 3 (3x2=6kwh)

Distil water plant -1 (2kwh)

Water bath -1 (2kwh)

Incubator -1(2kwh)

Digital P'meter -3 (3x1kwh=3kwh)
Digital spectrometer -1

Digital electronic balance -1-(1kwh)
Digital calorimeter -1 (.5kwh)
Digital turbidity meter -1- (1kwh)
Centrifuge -1 - (.5kwh)
Microscope -2 -(2x1=2kwh)
Aquarium -1-(500w)

Physics 8 3 0 1 Heater -2
(2x1=2kwh)
Sodium blub -1 (500w)
Magnetic stirrer-1
(20w1)
Mathematics | 2 2 0 0 3
| English 2 2 0 0 3

C. Energy consumed per month:

A) By Electrical Appliance:

Table 4(a) List of Electrical Appliances and Energy Consumption

Serial | Electrical Number | Energy Operating time Total  energy
no Appliances consumes consumed  in
per unit KWH
1 LED blub (9watt) | 134 9 watt 7 hours daily 134x9x168
Average time for




202,608 KWII

]_ ] 24 days
| - Ix24- 168 e _ -
2 CLED blub (20man ) | 84 0wt | 7 hours daily RAX20X 164
! ?.Arcrng.c time for 282 240K Wi
4 days
T 7x24=168hr |
3 1 Fan I BT 0 want | 7 hours daily 198x70% 168
i Average time for 2328, 480K WH
- 24 days '
— _I 7x24=168 hr
4 Computer 65 100 watt Shours daily 65x100x120
Average time for | _
, % =780 KWH
l_ | | 5x24=120 hr
£ Water purifier with | 7 300 watt | 7 hours daily 7x300x168
cooler | Average time for | =352.8KWH
| 24 days
s = | 7x24=168 hr
6 Sanitizer machine |2 60 watt 7 hours daily 2X60X 168
| Average time for | =20.160 KWH
‘ 24 days
| Tx24=168 hr
7 Projector (LCD) 3 150 watt | hours daily 3X150X24
Average time for | =10.8KWH
24 days
1x24=24 hr
8 TV 2 100 watt 3hours daily 2X100X72
Average time for | =114.4KWH
24 days
3x24=72 hr
9 Refrigerator 4 100 watt 6 hours daily 4x100x144
Average time for | =57.6 KWH
24 days
6x24=144 hr
10 AC 9 1000 watt | 6 hours daily 9X1000X 144
Average time for | =1296.000K WH
24 days
6x24=144 hr
1 Xerox machine 6 1000 watt | 1 hours daily 6x1000x24
Average time for | =144 KWH
24 days
1x24=24 hr
12 Sound system 3 100 watt 1 hours daily Ix100x24
Average time for | =7.2KWH
24 days
| 1x24=24hr
13 Cc.C Camera | 2 25 watt 8 hours daily 2x25x192
(Monitor) Average time for | =5.6KWH
24 days
8x24=192hr




4 Jcccm

C.CCamera [ 17 S walt 24hours daily 17x5x576
Average time for | =48.96KWH
24 days
RT3 Ty 24x24=576 hr
'3 | Water Pump 4 746 wall | 2 hours daily Ax746x48
Average time for [ =143.23 KWH
24 days
— 2x24=48 hr

Consumed load for different electrical appliances
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Fig 2: Energy consumed load for different electrical appliance
(b) By Laboratory Equipment
Table: 4(b) List of Laboratory Equipment and Energy Consumption
Serial no Laboratory | Number Energy Operating | Total energy
Equipment consumed time consumed in
per unit KWH
| Hot airoven |6 2KW 15 hours 6x2x15
monthly =180KWH
2 Muffel 2 2KW 15 hours 2x2x15
Furnace monthly =60KWH
3 Distilled 3 4KW 15 hours 3X4X15
water Plant monthly =180 KWH
4 Rotarty ] 100 watt |5 hours 1x15x.1
Checker monthly =].5KWH
5 Laminar air | I 750 watt 15 hours x.75X15
flow monthly =11.250
KWH
6 Hot Water | | IKW 15 hours IX1X15
bath monthly =15KWH
7 Hot Plate ! KW |5 hours 1X1.5X15







J.An

sis of Connected Load in Campus

Table2: ELECTRICAL APPLIANCES IN DIFFERENT ROOMS

Name of Fan Led |Led |6 16 Xerox | AC | Project | Motor | Eye face | CCTV Computer | Water

BLDG/RM blub (1 | Ampr | Ampr | machin or pump | machine | camera | fprinter | Purifier
e fsound /monitor with Cooler

system Ity

Teachers 8+1=9 7 1 2] 0 0 0 0 0 0 1 5 1

Common Room

Office 6+1+4=11 |1 ] 25 2 l 0 0 0 0 1 6 0

Principal’s Room | 3 4 2 1 5 l 2 0 0 1 3,2 2 0

N1 Class Room | 4+1=5 2 0 2 1 0 g 0 0 0 0 0

N2 Class Room 3 0 2 1 0 0 0 0 0 0 0 0

N3 Class Room 3 0 2 1 0 0 ] 0 0 0 0 a

N4 Class Room | 4+1=5 1 2 ] 0 0 0 0 0 0 0 ]

GROUND 0 l 2 2 0 0 0 0 0 0 3 0 0

FLOOR

VARANDA

Vice Principal’s | | 1 ] 1 0 I 0 0 0 ] 0 0 0

room

Room 9 6 2 5 1 0 0 0 0 0 0 0 0 0

10 3 l | 0 0 0 0 0 0 0 0 0 0

14 3 I 0 0 0 0 0 0 0 0 0 0

KK  Handique | 2 3 0 0 0 | 0 0 0 0 l 0 0

store room
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D. Annual CRETEY consumplion:

Table: § Annual cnergy consumption Seenario
[ Montn — Lii‘.i_hlin].:- Colling | Pe | Water Laboratory | Incinerator | Total ‘i-_l'r_nzzrgy_
! load lond load | load | load consumed | supplied
cnergy by DG
I N sel
Vlanvany TTUISSe 10 20020 (2276822322 |40 | 76642 30303
Februany ™ [ 11856 [ 132 22042 [ 36229 | 2322 4 98169  [436.19
[_'fifra_" 160.05 [ 162 | 264.39 | 283.66 | 223.22 54 10152 [221.82
| April 11856 [294.8 [210.2 |329.36 | 223.22 40 121614 |765.74
[ May 25.2 216 24324718 [0 0 556,24 237.88
June 141.96 [299 1926 |[116.79 |0 0 750.35 193.55
July 7462 312 1756 |97.4 |0 0 659.2 91.92
August | 126 792 190.8 | 143.81 |0 0 125261 | 257.02
September | 2223 827 | 247.45 | 2846 | 223.22 50 1855.57 [ 445.03 |
October [ 281.58 [803.32 | 390.04 | 216.29 | 223.22 38 195245 | 479.88
 November | 34086 | 46 407.35 | 330.46 | 223.22 46 1393.89 [ 504.99
| December 12223 T125 29199 [232.1 |223.22 50 1032.11  [27395 |

4. Identified Energy saving opportunities

A) Area of Energy Saving Opportunities

There is extensive consumption of electricity through light & fans in college campus. Hence

more emphasis is given on identification of energy saving opportunities. College has been

taking initiative for conservation of energy. For this purpose, college has replaced CFL bulb,

FTL & incandescent lamp with LED bulb& LED Tube light during the year 2019-20

DImplementation of Rainwater Harvesting Plant: To reduce the energy consumption the

institution has implemented one Rainwater Harvesting Plant which stores the rain water for

future use. This attempt not only reduces the energy consumption during pumping of ground

water but also provide water for use.

2) Introduction of Solar Lights in the campus-

Installation of solar lamp has immense potential on conservation of energy. There is lot of

places available in campus for installation of Solar Light .Solar Lights has been installed by

college to generate and utilize solar power in the campus for own use in progressive manner.




-

There are 17 o of solar | ight instalied in the main campus. Energy generated in solar (in

Nlowattmonthy)

otal - mo o | Energy  generated | No ol days Encrgy % of energy
Solar Light per Light generated chcds met by
L |Solar Energy
7 L KWII T30 [1mxix30= 29%
S10 KWH

Benetits of Solar Power Installation in the campus:

The installed solar power generation has following benefits to college-

1 It helps to generate green power mitigating greenhouse gas emission for protection of
environment as well as it is conserving conventional energy resources.

3 This mode of power generation saves energy cost for purchasing power from APDCL
& overcome dependency on power supply.

3) This also helps the student as demonstrative model to imbibe technical knowledge

B) Awareness Program and Sign Board Display near switch board.

The Awareness program for optimum use of electricity and water as well as its saving
has been reviewed among user about efficient and optimum use of energy and water to save.
To create awareness, awareness Sign board has been displayed near each Switch-Board,
Toilet Block to guide the user to reduce, misuse and wastage of power and water.

0) Oune hour black out:
Institution has taken a step of one hour black out on every Wednesday of the weak. This
is a remarkable step for saving energy and creating awareness towards the optimum use
of electricity.
D) Efforts for Carbon neutrality:
* The institution has initiated all possible aspects to create a carbon neutral
eavironment. The collective effort of Science club of the institution along with
NSS, NCC and IQAC in organising Workshop, Awareness Programme,
Swachhata Abhiyans, plantation drive and Competition on Environmental Issues
etc. among the stakeholders of the institution. The institution organised Art
competition on the occasion of Earth Day. To create environmental awareness

among students the institution celebrates days like Science Days, Environment

day, Earth Day etc.




*  The institution has adopted certain MEAsures to control the carbon emission

Instead of burning of dry leaves they are used in Biocompost generation; unused

papers are sold to vendors which are sent for recycling etc.

*  The institution has initiated Solar Lamp in the campus which is a step towards

the reduction of carbon emission.
*  E-wasle management; E-wastes such as damaged computers, batteries, clectronic

items, empty toner containers, are disposed as scrap and given away 10 agencies

that recycle such products.

5. Electrical Safety Audit
Considering huge human occupancy in building Electrical Safcety Audit is recommended to

identify the unsafe location and condition and to comply to ensure electrical safety with
human being, property & equipment. This is very much important and priority based issue to

be continued for electrical safety.




6.Conclusion

Innovative energy saving initiative has to be designed and will be implemented year
by year to make the institution environmentally sustainable. There is a significant scope for
conserving energy in the campus, Energy efTicient lighting system, awareness programme on
conservation and use of alternative sources of energy are being practiced by the institution,
N most of the places, sign boards on judicious use of clectricity are placed to aware its
stakeholders. Few recommendations, in addition, can further improve the energy savings of
the Organization. This may lead 1o the prosperous future in context of Energy Efficiem

Campus and thus sustainable environment to the stakeholders in the upcoming years,




7. Recommendations
Based on the power consumption data during the Energy Audit certain steps have

been recommended to improve the energy efficiency in the institution. Some of the
recommendations which could be adopted to reduce the energy consumptions are listed
below. ...

i.  Better practices for AC

a Proper insulation: While using the AC good quality insulation should be
maintained by keeping all the windows and doors closed to prevent the exit of
cool air and entry of hot air

b. The ACs should be switch on 20 minutes before entering and switch off
before leaving the room

c. To avoid the heating of cooled room curtains should be used to prevent the
entry of direct sunlight

il.  Replacement of LCD monitors with LED monitors in the computers could be another
option to save electricity.

iii.  Toimprove the energy efficiency installation of master switch outside the room could
make it easy to switch off all the electrical appliances at a time while leaving the
room.

iv.  Another recommendations is to protect the Transformers, Generators and UPS
properly with awareness boards like ‘Dangers’ and * Warnings’

v.  To enhance the use of non-conventional source energy it is also recommended to

install more solar power lamps in the campus,




Rainwater harvesting:

Annexure 1: Photographs

Solar panel:
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~ MNo Registration Fee
» E-Certificate will be provided
» Webinar through Zoom App

Organized by

Science Club
In Collaboration with
Internal Quality Assurance Cell (IQAC)
Kakojan College, Jorhat, Assam

10™ July, 2020

Registration link:
https:/iforms.gle/D2vm SqRASncXNK2Z 7
Last Date of Submission:

B™ July, 2020
(For Students and Faculties)




Annexur

¢ 11t Electricity Bill

710N COMPANY LIMITED

ASSAN POWER stmzlﬂm RHAT ELECTRICAL CIRCLE IRCA

Name of Subdivision/IRCA !

‘Bill Details
- - - ) 8.9 BRDARY
e Consumer Detadds |51y e gt ot
T pal. Rekotat R 111 Period " : 09,2020
Kakodar nill Date L
- L ' ) . Mo. of Days | a0
Connmated Load | Contrect Demand Ous Date TN
s '0. {1KVA cradit Limik
— L S — AL
hﬂl;au\m e T T arens Gross |Gross Ad) Net Mt Amount
Consumar Account Mo. | L) Current Arreat nt {on/ky (ACter due
Moy = Charges afore due dats)
data)
Catege MT Bulk ik i e
<t A . o 0.12 11819 11818
Old Consumer No 17900000 940 »_unt e ELEVEN THOUSAND EIGNT HUNDRED NIMETEEN
Pole No 12 Words Rupess
Usage Ristory( x 100 ) | Meter Reading Details
Type Metsr No. My | Previous | Fresent Diff
e %0237247 p.00 | 2943.840 ] 2027.010| A3.170
woova | 0.0 e [_é.2c Isogem | 9.4
Units Cons| PFP_|LTMU| DTR | HT R V Rab |V Pen] Billable
2 =
ol #3170 | 25.70- | 24,98 $30.98 |
15
Retns on Bk | Avail. Matio | [-er [0.985
] ]
7 A
B Eéi‘;cnt B %éﬁ!*—c-‘”
Message to Consumers Charge Breakup ]
L] Massagss ____Detalls Units
1 Rel llo.: JIR/EN/BO-d Energy Charge g3l 7.35 8l07.4
You can pay your billa oniire at Tot Energy Charge 6107.4
wdw, apdc ..oty v d/Fized Chazge 29,04 180.00 5118.4
Pay your energy billa in cire. Arrear ot Damand/Fised 5148.4
accuralallon Will allecl Loth you ard Chazge
AFDCL , -l-é_]: s ‘to parve ...\-3-_- bekrer, Elactricity Duty 562.8
i Supply Veltege Level L1 KV hate b e s
3 Pleass reqister ‘v wWW.apdcl.erg far Damand (on er bafora
recelving Lill and paypent gelated 27.10.2020 )
By alerts, Ccownload ‘mysijules’ -
Lhe afficial mobile App of ASDCL.,

Centra.ized Customer care Numbera:
912, (CI€1)-Z1)1306%/23. MB2/T7140001

Checked By
ELOE

Frepaged By: 2190xxvi
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