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Policy Document on the Green Campus/Plastic Free Campus 

At our institution, we are committed to creating a sustainable and environmentally friendly 

campus. We believe that it is our responsibility to reduce our carbon footprint and promote 

sustainable practices. Therefore, we have established the following policies to create and 

maintain a Green and Plastic-Free Campus: 

• Reduction of single-use plastics: Our institution aims to reduce the use of single-use 

plastics in all its operations, including canteens, vending machines, and events. We 

encourage students and staff to carry reusable water bottles, and use cloth bags instead 

of polythene bags. 
• Recycling and Waste Management: We educate students and staff to sort and dispose 

of their waste correctly. We have efficient rainwater harvesting system, compost pits 

and any other solid waste generated is sent to the Municipal Corporation pits. 
• Energy efficiency: Our institution understands the importance of reducing energy 

consumption. To achieve this, we prioritize the use of natural light and natural 

ventilation systems to reduce the use of electricity. Additionally, we have installed 

energy-efficient lighting, IoT-based sensor lights, and we encourage staff and students 

to switch off lights and electronic devices when they are not in use. 
• Green Spaces: We promote the creation and maintenance of green spaces on campus. 

We encourage plantation, gardening and have used the available land to make an 

organic garden to grow fruits and vegetables. Vermicomposting Project is also in its full 

bloom and students are encouraged to become a part of this project and spread 

awareness regarding the same. 
• Transportation: Our institution prioritizes alternative transportation methods such as 

biking, walking and the use of public transport. We provide secure storage for bicycles 

and also incentivize students who prefer biking to college. 

Our institution is committed to creating a Green and Plastic-Free Campus. By implementing 

these policies, we aim to reduce our carbon footprint and promote sustainable practices among 

our students, staff and the wider community. We actively encourage everyone to participate in 

this effort and take steps towards a more sustainable future. 
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Environment Conservation Policy 

The Environment Conservation policy of the college deals with initiatives undertaken by the 
college to make sure the Environment, Habitat, Flora and Fauna and the Soil are maintained at 

optimum level. The use of harmful pesticides and chemical fertilizers are forbidden. Water is 
conserved and waste water management initiatives are inculcated in the students. The following 
measures have been taken: 

Rain Water Harvesting: The College is committed itself to this effort to replenish 

the groundwater table by practicing rainwater harvesting. This practice helps in the 
replenishment and recharge of the groundwater. 
Conservation of Flora and Fauna: The College is committed to protect and 
conserve ecological systems and resources within the campus. We have a Peacock 
Reserve which is maintained throughout the year. Further, indigenous trees and plants 
are promoted and planted every year with the help of students and alumni. 
Vermicomposting: To teach the students about organic fertilizers a vermicomposting 
project is in place. No harmful chemicals are used in the organic farm and gardens. 
Young Farmers Club: To create an environment centric student society, the students 
are recruited in this club to promote organic ways of farming and understand the latest 
initiatives for sustainable farming methods. 

Medicinal Plants and Herbal Garden: The Students of the college are taught about 
the benefits of growing tulsi, lemon grass, aloe vira and other useful flora by maintain 
a herbal garden. 
Landscaping: Every year the teachers and students get together to plant at least a 100 
trees and flowers to maintain the beauty and ecological balance in the college. Tree 
plantation drives are undertaken twice a year: in the monsoon season and in the fall. 

Audits: The college aims to regularly conduct Energy and Green Audit of our college 
campus to assess our strengths and weaknesses to further our goals of long-term 

sustainability. 

Awareness Initiatives: The College supports and encourages awareness campaigns, 
seminars, workshops, conferences and other interactive sessions to facilitate effective 

implementation of the Green Campus, Energy and Environment policies. 

Principal SMHS Govt. College 

Sahibzada Ajit Singh Nagar 
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7.1.3 Report on Environmental Activities Conducted by the College 

The College organized various activities to promote environmental 

consciousness beyond the college boundaries as part of the active community 

engagement strategy of the college. The description of the activities conducted 

during the last five years. 

S. No. Activity Organized Page No. 
1 Tree Plantation ‘A tree plantation initiative was taken by NSS 

volunteers. Near about 50 saplings were planted in the college. 
2 

2 A 15 Days rally was organized by NSS. It is based on Swacchata 
Panderwara at the college campus. About 300 students and staff 
members participated in this. 

3 

3 A meeting is conducted at the village Dau regarding cleanliness and 
plantation in the school and a religious place of the village. One day 
camp was organized to 
complete the mission. 

5 

4 ‘SWACHTA PAKHWARA’ A 7 DAYS CAMP was organized by the 
NSS to spread awareness regarding the CLENINESS at college campus 
and village Dau too. 

7 

5 ‘MERA PIND MERI SHAAN’under the Punjab Government scheme 
,village Dau was aware regarding clean water and cleanliness by the 
NSS Participants. 

9 

6 A mega pollution drive was organized by NCC Cadets and an awareness 
rally against polluted water. 

10 

7 A Tree Plantation Drive was organized by NCC. 12 
8 Green Punjab Drive was organised by S.M.H.S Govt. College, Mohali  

under the Principalship of Dr Jatinder Kaur (Principal). Mr Amarjeet 
Singh Sidhu (Mayor, MC) and students of NSS planted 51 
saplings on the college premises. 

14 

9 Students from NSS celebrated &#39;Van Mohatsav&#39; with the Red 
Ribbon Club. The activity was initiated with the objective of making the 
neighbourhood clean and green. 

16 

10 A Cycle rally and Nukad Natak on the Birthday of Shaheed Bhagat 
Singh was organized by the NSS. 

17 

11 ‘Vatavaran Chetna Muhim’ A rally was organized by the NSS to spread 
awareness regarding the burning of stubble. 
‘Parali Na Sado’ 

19 

12 Students of NSS celebrated ‘Van Mohatsav’ 21 
13 Plant a Sapling, Name a Sapling and Adopt a Sapling The Club ‘EK 

BHARAT SHRESTH BHARAT’ was formed and the students 

enthusiastically planted saplings under ‘Plant One, Adopt One’ scheme. 

The students took oath to care for these saplings. 

22 

14 Department of Botany Prof. Mandeep Kaur, Vice Principal Prof. Arvind 
Kaur, Prof. Sunita Mittal, Prof. Nishtha Tripathi, Prof. Sarabjit Kaur 
planted Peepal trees in the college campus and asked the students to be 
vigilant in preserving their natural environment. 
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DATE   ACTIVITY  

18 July 2017 ‘Tree Plantation ‘ A tree plantation initiative was taken by NSS volunteers. Near 
about 50 saplings were planted in the college. 

 

 

 

 

 

 

 

 

 

 

 

 

News report of the Newspaper ‘The Tribune’ 

published on 18/07/2017 reporting on the plantation 

drive organized by the NSS wing of the college. The 

list of students participated is also attached. 
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DATE   ACTIVITY  

21 JULY to 5 Aug 
2017 

A 15 Days rally was organized by NSS. It is based on Swacchata Panderwara at the 
college campus. About 300 students and staff members participated in this. 

 

 

 

The 15 day rally was organized by the NSS wing of the college to generate awareness in line with 

the Swachh Bharat Abhiyan. The NSS students along with the faculty members visited the nearby 

areas of the college and interacted with the people to improve cleanliness and environmental 

consciousness. The list of students participated is also attached. 

Principal Mrs. Komal Broca interacting with people 
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DATE  ACTIVITY  

8 Aug 2018  A meeting is conducted at the village dau regarding cleanliness and plantation in 
the school and a religious place of the village. One-day camp was organized to 
complete the mission.  

 

 

 

 

  

 

 

 

 

 

 

 

 

Associate Professor Mrs. Arvind Kaur with students 

interacting with people of village Dau. 

 

 

 

The NSS wing of the college along with the faculty members visited nearby village Dau. The students 

and faculty members take out a rally and door to door campaign with an aim of generating awareness 

regarding the importance of cleanliness under the banner of Swach Bharat Abhiyan and also 

interacted with people on the issue of Stubble burning. The students along with faculty members 

organized two visits to the village. Tree plantation and reaching out to the community were the two 

main objectives of this initiative. The list of students participated is also attached. This village was also 

adopted by the college under the MERA PIND MERI SHAAN scheme of the Government of 
Punjab and several activities were planned and conducted in the village in the session. Details of all 

the subsequent activities are provided in the report as well. 
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DATE  ACTIVITY  

23Aug 2018  ‘SWACHTA PAKHWARA’ A 7 DAYS CAMP was organized by the NSS 
to spread awareness regarding the CLENINESS at college campus and 
village Dau too.  
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DATE  ACTIVITY  

30 Aug 2018  ‘MERA PIND MERI SHAAN’under the Punjab Government scheme ,village 

Dau was aware regarding clean water and cleniness by  the NSS Participants.  
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DATE   ACTIVITY  

1 July to 11 July A mega pollution drive was organized by Ncc Cadets and an awareness rally 
against polluted water. 
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DATE   ACTIVITY  

July 2019 A Tree Plantation Drive was organized by NCC. 
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List of Students Participated in the Tree Plantation Drive
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DATE  ACTIVITY 

24, June, 2021 Green Punjab Drive was organised by S.M.H.S Govt. College, Mohali 
under the Principalship of Dr Jatinder Kaur (Principal).  
Mr Amarjeet Singh Sidhu (Mayor, MC) and students of NSS planted 51 
saplings on the college premises.  

 Newspaper Report as published on 25\06\2021 
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DATE  ACTIVITY 

29 Sept 2021 Students from NSS celebrated 'Van Mohatsav' with the Red Ribbon 
Club. The activity was initiated with the objective of making the 
neighbourhood clean and green. 
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DATE  ACTIVITY 

28 Sept 2022 A Cycle rally and Nukad Natak on the Birthday of Shaheed Bhagat Singh was 
organized by the NSS. 
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DATE  ACTIVITY 

19 Oct 2022 ‘Vatavaran Chetna Muhim’ A rally was organized by the NSS to spread 

awareness regarding the burning of stubble.  
‘Parali Na Sado’ 
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DATE  ACTIVITY 

16 Nov 2022 Students of NSS celebrated ‘Van Mohatsav’ 
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ACTIVITY 

Plant a Sapling, Name a Sapling and Adopt a Sapling 
The Club ‘EK BHARAT SHRESTH BHARAT’ was formed and the students enthusiastically 

planted saplings under ‘Plant One, Adopt One’ scheme. The students took oath to care for 

these saplings. 
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DATE  ACTIVITY 

June 5, 2022 Department of Botany Prof. Mandeep Kaur, Vice Principal Prof. Arvind 
Kaur, Prof. Sunita Mittal, Prof. Nishtha Tripathi, Prof. Sarabjit Kaur planted 
Peepal trees in the college campus and asked the students to be vigilant in 
preserving their natural environment. 
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Letter Concerning Guru Nanak Sacred Forest (a mini urban forest) and herbal garden in the college campus. The letter is issued by the District Forest Officer. The certificate of excellence is attached on the next page.
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ENERGY AUDIT REPORT 
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CERTIFICATE 

This is to certify that the “R K Energy Solutions BEE’s Accredited Energy Auditor- 0111” 
 conducted Energy Audit of “Government College” situated at Phase- VI, SAS Nagar, Punjab from 
18/05/2023 to 22/05/2023 for the year 2023-2024. This audit involved extensive consultation 
with all the related campus team, office record, data collection, measurements and cost benefit 
analysis  
The study exhibited the Annual Energy saving potential of 0.97 Lakh KWH with annual 
monetary saving: Rs. 6.47 Lakh by investing Rs. 22.27 Lacs  
 

 
 
 

 
R K Energy Solutions 

   “BEE’s Accredited Energy Auditor- 0111” 
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EXECUTIVE SUMMARY 
 

R K Energy Solutions was entrusted the DPR for energy efficiency improvement in the building 

of Government College, SAS Nagar (Mohali). The management is conscious with regard to its 

Energy Efficiency Levels and they have initiated several measures to reduce the energy 
consumption. During field studies, it was observed that the management was found to be 
progressive as it has done very well on energy conservation front by implementing several 
energy conservation initiatives such as awareness on energy efficiency, and is in process of 
making Green Building, Good usage of day light in building, installation of LED light fixtures at 
few locations etc. We acknowledge and appreciate the commitment of the Government College 
management towards conservation of Energy.   
However, energy conservation is a continuous process and there is always scope for further 
improvements. The objective was to reduce further the energy consumption. This involved a 
detailed Energy:  

 i) Establish a baseline of the present energy consumption pattern,  

 ii) Identify Energy Efficiency Measures (EEM’s) which can lead to sustained    energy savings 
in the building and  

 iii) Prepare an action plan to implement the same. 

This report is an attempt to provide overview of energy consumption, its variation and energy 
reduction potential of Government College building. The report also highlights the major energy 
saving opportunities available in the air conditioners, fans, lighting at the building A set of 
recommendations which will assist in improving energy efficiency has also been  

The report has emerged after a detailed energy audit of college building during18/05/2023 to 
22/05/2023 to find out the performance level of air conditioners, fans, and lighting and other 
equipment installed in the premises and find out potential for energy conservation and reduction 
in power consumption. 
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Detail of Energy Consumption 

Using the historical data, the total energy consumption of the campus during the last 12 months was 
1.07 Lacs KWH with the annual energy cost amounting to Rs 9.12 Lacs. Electricity, Solar and HSD are 
the sources of energy in the campus.  

 

 

 

Annual Existing Energy Consumption 

 
 

Energy 
Source 

Annual 
consumption 

Energy cost   
(Lacs) 

Electricity (Utility + 
Solar) -KWH 

106732 9.06 

HSD (KWH) 667 0.064 

Total 107399 9.12 

 
 
 

 
   

Rs. 9.12 
Lacs.

1.07 KWH

Existing Annual Energy Consumption 
and Billing Amount 

Annual Cost of Energy (Rs. Lacs) Existing Annual Energy Consumption (KWH)
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Summary of Government College, SAS Nagar 
Sr 
No. 

Description  Details 

1 Name of the building Government College 
2 Location/Address Government College, Phase- VI, 

SAS Nagar (Mohali), Punjab 
3 Name and address of the owner Government College, Phase- VI, 

SAS Nagar (Mohali), Punjab 
4 Total area of the campus 27.8 Acres  

5 Ground covered area of the building   4614.31 sq ft                                                                                           

6 Connected load/Contract demand of the building 95 KW/100 KVA 

7 No. Of Gen sets with capacity I No.45 kVA 
8 Average annual consumption of the Diesel 81Lts 
9 Nature of the building Educational Institution 

10 Storey Ground, + 2 Floors 
11 No. of Rooms 72 
12 Hours of normal operation of the building 8 hrs. 
13 Percentage of air-conditioned floor area Less than 50% 
14 Name & contact Number of the Nodal officer I/C Prof. Mrs. Harsh Bala 

 M - 9417002212 
15 Existing Annual electricity consumption from utility 54863 KWH 
16 Existing Annual electricity consumption through Solar  51869 KWH 
17 Existing Annual electricity consumption through DG Set 667 KWH 
18 Existing Annual electricity consumption through 

(Utility+ solar+ DG Set) 
107399 KWH 

19 Annual Electricity Cost purchased from utility Rs.9.06 Lacs 
20 Annual cost of electricity through DG Set  Rs.6480 
21 Total annual purchase cost of energy@ Rs.8.49/KWH as 

per billing including fixed and other charges 
9.12 Lakh 

22 Energy Performance Index (EPI of the building) 23.27 kWh/Sqm/Annum 
23 Proposed Annual Electricity Units saving (KWH) with 

retrofit equipment 
0.97 Lacs KWH 

24 Electricity rate/KWH as per Tariff – DS>50 KW  
(Copy attached as annexure-12.2.6.) 

Rs.6.43KWh+11Paise / kWh as 
electricity duty=Rs.6.54/KWH 

25 Proposed Annual Monetary saving in electricity with 
retrofit equipment 

Rs.6.35 Lacs 

26 Proposed Annual Monetary Savings (Rs.) by 
optimization of contract demand – related to tariff 
structure (no investment required)  

Rs.0.12 Lacs 

27 Proposed total annual monetary savings (Rs) 6.35+0.12=6.47 Lacs 
28 Proposed investment (Rs.) 22.27 Lakh 
29 ROI / Payback 3.4 Years 
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30. Recommendations: 
1.Proposed energy efficiency measures at page 9-10 are implementable. The payback period 
calculated to be 3.4 years. Since the product life is much more than that, the move is economically 
beneficial and energy saving. 
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SUMMARY OF ENERGY EFFICIENCY MEASURES 

EEM 
(Energ

y 
Efficie

ncy 
Measu

res) 

Proposed Energy 
Efficiency Measures 

Nos Existin
g 

Annual 
energy 
consu
mption 
-KWH 

Annual 
energy 
consum

ption 
after 

replacem
ent-KWH  

Annual 
energy 
saving -

KWH 

Annual 
moneta

ry 
saving-

Rs. 

Total 
investm

ent 
includi

ng 
installat

ions-
Rs. 

Simp
le 

payb
ack 

perio
d 

(year
s) 

 

EEM-1 

Optimizing the existing 
contract demand from 100 
KVA to 92 KVA in the billing to 
reduce the fixed charges in the 
monthly electricity bill (no 
investment required for 
reduction of contract demand) 

 
    

 12192     

EEM-2 
Improving Power factor by 
installing 7.5 KVAr capacitor in 
main LT bus distribution panel.  

 1     
18203 119045 3000  0.03 

EEM-3 

Replacement of existing FTL 4' 
long 40 watts with LED batten 
tube light 4' long 18-watt 
fitting 

90 7128 2332 4796 31366 33300 1 

EEM-4 
Replacement of existing CFL 
down lighter 12 W with LED 9 
W down lighter 

55 950 713 237 1554 5500 3.5 

EEM-5 

Replacement of existing 80-
watt old inefficient ceiling fan 
with BLDC BEE 5 star rated 26-
watt 1200 mm sweep CF 
 

534 38448 12496 25952 169726 1495200 8.8 

EEM-6 

Replacement of 75 W old 
inefficient exhaust fan with 24 
W Energy efficient star rated 
450/300 mm sweep, air 
delivery 720CMH exhaust fan 

110 11880 3801 8079 52514 264000 5 

EEM-7 

(a) 

Replacement of existing 1.5 T 
old inefficient window type air 8 26880 1171 25709 168137 208000 1.2 

81



                Detailed Energy Audit of Government College, Phase- VI, SAS Nagar (Mohali), Punjab 
 

 

10 
 

NET SAVINGS- 
Electricity Units Savable: 0.97 Lakh KWH                                                              
Monetary Saving: Rs.6.47 Lakh                                                                                           
Investment: Rs. 22.27 Lakh                                                                            For R.K. Energy Solutions                                                                                       
 Payback: 3.4 years 
     
 

 
 

SUMMARY OF ENERGY EFFICIENCY MEASURES 

EEM 
(Energ

y 
Efficie

ncy 
Measu

res) 

Proposed Energy 
Efficiency Measures 

Nos Existin
g 

Annual 
energy 
consu
mption 
-KWH 

Annual 
energy 
consum

ption 
after 

replacem
ent-KWH  

Annual 
energy 
saving -

KWH 

Annual 
moneta

ry 
saving-

Rs. 

Total 
investm

ent 
includi

ng 
installat

ions-
Rs. 

Simp
le 

payb
ack 

perio
d 

(year
s) 

conditioner with BEE 5 star 
rated 1.5 T window   AC 

(b) 

Providing and fixing of 
Occupancy sensors for 8 no. 
window air conditioners 
installed at various locations in 
the college building 

  23520 3360 21974 48000 2.2 

EEM-8 

Providing and fixing of 
Occupancy sensors for split air 
conditioners installed at 
various locations in the college 
building 

22 23760 19800 3960 25898 132000 5.0 

EEM-9 

Annual Maintenance 
and repair/replacement 
of existing water coolers 
installed in the campus 

 

8 14880 10014 4866 31824 8000 0.25 

EEM-10 

Extra generation of electricity 
by improving cleaning practices 
of existing solar panels  

 51869 49888 1989 13009 30000 2.3 

 TOTAL 828 175785 1237357 97151 647239 2227000 3.4 
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INTRODUCTION 
   About the Project 
Punjab Energy Development Agency was formed in September 1991 as a state nodal agency for 
promotion and development of renewable energy programme/projects and energy conservation 
programme in the state of Punjab. PEDA is registered as a Society under the Societies Act of 1860. The 
Punjab Energy Development Agency (PEDA) was established in 1991 by the Government of Punjab in 
order to provide a long-term perspective of future energy scenario. 
 
 The objectives of PEDA include: 
 
 - Promotion, development and implementation of alternative/non-conventional energy technologies 
programs and projects. 
-   Implementation of comprehensive energy conservation programme in the industrial, agricultural, 
commercial and household sector. 
-   Promotion and development of  new and emerging technology areas (e.g. biomass co-
generation).  
-  Collection of energy data to build a reliable database to provide required information to the State 
Government to form its energy policy and planning for future. 
Government College, SAS Nagar (Mohali), Punjab authorities with a view to support and promote 
energy efficiency and conservation wishes has requested to PEDA for conducting Energy Audit of 
Government College, SAS Nagar. In response of the request, the PEDA has deputed the team for 
Energy Audit. The general description of the facility for which energy audit was conducted is given 
below: 

About Government College, SAS Nagar:   
Located on Mohali Chandigarh Highway, Government College, SAS Nagar (Mohali), Punjab, is situated 
in Phase VI. It is spread over area of 27.8 acres of land. 
 
This Co-education College was started in 1984. Government College, Mohali affiliated to Punjabi 
University, Patiala, initially started functioning in a hall of a building of Dara Studios with 21 lecturers, 
2 streams and as many as 15 subjects, and it has grown over a period of 37 years into a splendid 
Campus which houses the main Administrative Block, Science Block, Class-rooms, and Laboratories 
etc. 
 
This is the only college in Northern India which can boast of a grand Student Centre and a 
multipurpose auditorium.  
 
A well-equipped library, expansive playgrounds and a high-tech Computer Centre facilitate academic, 
cultural, mental and physical development of the students. Students have represented the college in 
the spheres of Sports, NSS, NCC, cultural activities at University and National levels. The Parent 
Teacher Association and Old Students Association are strong pillars of the Institute. 
 
This college has developed into a postgraduate institution with the introduction of Masters in English, 
Masters in Fine Arts, Masters in Punjabi, MSc Chemistry, MSc Maths, MSc (IT) and PGDCA. 
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. 

About R K Energy Solutions:  

 
 
Er. R K Aggarwal is in Energy auditing since 1999 - He started consultancy in energy conservation in Feb. 
/1999. He was empanelled by Punjab government in 1999 & PCRA in 2001 for energy audit. He is BEE’s 
certified (EA-0179) (Passed their examination in first batch of 2004) as well as accredited energy auditor 
(Accredited energy auditor-0111). R K Energy Solutions was promoted by him.  The firm is approved as 
empanelled energy audit firm by BEE (Government of India). We have carried out energy audit of more 
than 450 industries. It includes 30 designated consumers. It has two sets of all branded energy audit 
equipment & highly competent & qualified team to carry out audit. We checked almost all equipment 
viz. Cupola, motors, transformers, capacitors, pumps etc. etc. with portable, sophisticated & diagnostic 
measuring instruments. We also made used of company’s records to make use of some historical data. 
Further continuous interaction was held with plant’s senior officials about our findings. 
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Methodology 

 Methodology adopted for achieving the desired objectives viz: Assessment of the Current 
operational status and Energy savings include the following: 

 Discussions with the concerned officials for identification of major areas of focus and other 
related systems; 

 A team of engineers visited the campus 
and had discussions with the concerned 
officials/ supervisors to collect data/ 
information on the operations and 
Load Distribution in the building. The 
data was analyzed to arrive at a base 
line energy consumption pattern. 

 Measurements and monitoring with 
the help of appropriate instruments 
including continuous and/ or time lapse 
recording, as appropriate and visual 
observations were made to identify the 
energy usage pattern and losses in the 
system.  

 Computation and in-depth analysis of 
the collected data, including utilization 
of computerized analysis and other 
techniques as appropriate were done 
to draw inferences and to evolve 
suitable energy conservation 
measure/s for improvements/ 
reduction in specific energy 
consumption. 

The entire recommendations have been backed 
up with techno-economic calculations including 
the estimated investments required for 
implementation of the suggested measures and payback period.  

 
 

Develop a Base Line of the 

Energy Consumption Pattern 

Obtaining Energy 

Consumption data 

On Site Measurements based 

on the Mutually Decided Action 

Plan 
Active 

involvement 

of campus 

staff 

Chandigarh 

Draft Report Submission 

Feedback 

Final Report Submission 
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Instruments used during audit 

 

# Instrument Manufacturer / 
Supplier 

Purpose No 

1 Electrical Load Master for measuring current, 
voltage, KW, P.F., KWH, Frequency, KVA, 
Harmonics etc.  with CT,s : 13 no’s ; PT leads- 8 

Elcontrol Energy net  
Italy Nano VIP plus  
 

3 phase 
unbalanced load 

2 

2 As above  As above 1 phase– 2 no’s 2 
3 IR thermometer for measuring temperature –20 

to 600C : IFN- 200 
Kane International,  Temperature  1 

4 Visual IR Thermometer Camera  Fluke – VT02/ Kane  Thermal images 1 
5 Contact thermometer – 1 ;  GLx1330 (Italy) Temperature  1 
6 Anemometer – 2 no’s Local – 1; Fluke -1  Air flow 2 
7 Digital thermometer Testo  Temperature  1 
8 Dry & wet bulb thermometer  Local  Temperature 1 
9 Differential gauge: 2 nos.  Testo, Cosmo   1 
10 Ultra sonic distance meter- 2 nos.  USA Distance meter x 
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I. Base Line Scenario & Review of Energy consumption  
 

1.1 OVER VIEW OF THE BUILDING 

1.1.1. Total area of the campus is 27.8 Acres and  

1.1.2. covered area is 4614.31 sq. mts 

1.1.3. Area wise summary and detail of rooms: 

The building has Ground+ 2 floors 

Ground Floor- comprises of 25 no. rooms, Principal’s office, Library, committee room and Hotel 
management department. 

Floor-1 comprises of 17 no. rooms, and post graduate department 

Top Floor comprises of 8 rooms and department of commerce 

Boys hostel comprises of 14 rooms with 10 students. 

Girl’s hostel comprises of 8 rooms with 7 students. 

Besides above other blocks and Sabrang Hall for holding the functions etc 

 
 
1.2. PURCHASED POWER 

Government College, SAS Nagar (Mohali), draws power from PSPCL through Low Tension supply. The 

connected/sanctioned load of the building is 95 kW and Contract demand is 100 KVA  

 
 
1.3. SELF GENERATED POWER 

The building has one no. of DG set of 45 KVA capacity installed in acoustic covers for in-house power 

generation. The operation of the DG set is limited to power cuts and failure of power supply only. 

1.4. REVIEW OF PRESENT ENERGY CONSUMPTION & BILLING: The details of electrical consumption 

copied from electricity bills for 2022-23 shown below: 
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MONTH 
2022-23 

Utility 
Energy 

Consumptio
n-KWH 

Solar 
Energy 

Consumptio
n-KWH 

Total 
Energy 

Consumptio
n-KWH 

Utility 
Energy 

Consumpti
on 

Charges-
Rs. 

Fixed 
Charge

s-Rs. 

Variabl
e 

Charge
s-Rs. 

Utility 
billing 
Amoun
t-Rs. 

Max 
Deman

d - 
KVA 

Feburary
22 5120 2896 8016 33050 9376 8834 51260 21 

March 1499 4305 5804 8102 8772 130176 147050 21.4 
April 6738 5330 12068 43338 9679 77963 130980 21.2 
May 

11720 7859 19579 76388 17845 154447 248680 67.6 
June 
July 

21890 14631 36521 142360 25047 40983 208390 68.4 Aug 
Sept 
Oct 

3918 14188 18106 25206 21173 18791 65170 13.2 
Nov 
Dec 

3978 2660 6638 25591 19055 9614 54260 24 
Jan 

Total  54863 51869 106732 354035     905790   

     Total  
L/KWH 1.07          

 

 Year-2022-23 Value 

Annual utility consumption purchased from utility- Lacs kWh 0.55 

Annual electricity consumption through Solar -Lacs kWh 0.52 

Total annual electricity consumption (Utility+ Solar) - Lacs kWh 1.07 

Annual electricity consumption through DG set -Lacs kWh 0.006 

Total annual electricity consumption (Utility Solar +DG) - Lacs kWh 1.07 

Amount of utility billing+ amount of DG fuel billing (9.05+0.064) – Rs lacs 9.12 

Electricity overall rate, (9.12/1.07)-Rs/KWH 8.52 

Electricity tariff rate –Energy charges +electricity duty (6.43+0.11) -Rs / kWh 6.54 
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Thus, electricity billing consumption of about 1.07 Lakh kWh costing 9.05 Lakh is consumed annually 
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1.5. ENERGY PERFORMANCE OF THE BUILDING (EPI) 
 
Energy performance index (EPI) is total energy consumed in a building over a year divided by total 
built up area in kWh/sq m/year and is considered as the simplest and most relevant indicator for 
qualifying a building as energy efficient or not 
Benchmarking for EPI is tabulated as below 
 
 

 
 
 
Calculation of EPI 
Considering composite climate as Chandigarh/Punjab falls under Composite climate zone  
 
Annual energy consumption during the year 2022-23=107399 KWH 
Total built up area of the building-4614.31 sqm 
EPI=107399/4614.31 
Thus, EPI is 23.27 kWh/sq m/year  
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1.6. BUILDING LOAD PROFILE 
Electrical Load contributes towards  the total possible energy consumed by a system, circuit, 
component, device or equipment that is connected to a source of electric power. Electrical load is 
further broken down into connected Load and demand load. The connected load is defined as the 
sum of continuous ratings of all the equipment connected to the electrical power station. It is the 
maximum load of all the equipment and appliances at a particular time over a particular time span. 

It was noticed during onsite assessment that campus has no transformer and receive Electricity supply 
at 440 volts from PSPCL. Connected /   Sanctioned load of the campus is 95 KW    
Inventory list of the electrical load of the building is shown below:  

The auditors checked and calculated the electric load of the building and the load detail is as 

under: 

 

 

 

 

 

 

 

14%

42%

34%

10%

Load Sharing %

Lighting

Fans

Acs

Misc-WC,Pump

% Share of Load in the Building 

Item KW 
Lighting 16.6 
Fans (CF, EF, WF) 50.92 
Air Conditioning 40.80 

Misc.-WC, Pump etc 11.5 

TOTAL 120 
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Observations and Recommendations 

The connected load detected to be about 120 KW as against sanctioned load of 95 KW. As such it is 
recommended to get the connected load regularized by taking up the matter with the utility to avoid 
the burning out the various electric equipment installed in the campus and outage of power supply. 

 

1.7. TARIFF STRUCTURE 

*Fixed Charge (unless otherwise specified in Schedule of Tariff) shall be levied on 80% of the 
sanctioned load or contract demand (actual demand recorded, if higher) as may be applicable.  

 

1.8. OPTIMIZING THE CONTRACT DEMAND FROM 100 KVA TO 92 KVA 

Present billing: 
 
 From the bill analysis, it is clear that there are no excess charges in the energy bill on demand basis. 
The month wise demand (MDI) has never reached close to the contract demand 
In present billing, bill issued of 03 -Oct-2023, the fixed charges in the bill are being levied @of Rs 
115/- to the tune of Rs.25407/-Per KVA of the 80% of contract demand or maximum demand 
whichever is higher. As seen from the below table the maximum demand touched to the tune of 68.4 
KVA in the month of Aug-Sept) which is well below the sanctioned contract demand of 100 KVA  
As seen from the below table the maximum demand touches up to 68.4 KVA in the month of Aug-
Sept. but it was charged @ 80 KVA which is 80% of the sanctioned contract demand i.e., 100 KVA. 
Keeping in view the safe margin due to rise in future years it is recommended to reduce the existing 
contract demand from 100 KVA to 92 KVA.  
The reduction in demand will lead to direct reduction in the energy bill. 
By reducing the contract demand to 92 KVA, the 80% of contract demand shall be 73.6 KVA and the 
monthly fixed charges = (73.6X115X84X12/365) =Rs.23375/-but in the existing contract demand it 
was Rs.25407/- Thus monthly saving in the bill shall be (Rs.25407-23375) =Rs. 2032/- per bill. Thus, 
annual saving shall be12192/- 
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EEM-1 
 
Monetary Saving Calculations: 
 
 

Item 
Present 

Fixed 
charges 

Proposed 
Fixed 
charges 

Sanctioned load-KW 95 95 
Contract Demand-KVA 100 92 
Average MDI-KVA 742.91 742.91 
Max, MDI-KVA 68.4 68.4 
80%of CD -KVA, (100x.80=80 KVA), fixed 
charges charged on 80 KVA as it is more than 
68.4 KVA 
(80xRs.115X84daysx12/365=Rs.25407/-) in 
reduced CD case it is 92x80%=73.6 KVA and 
charges will be =(73.6X115X84X12/365) 
=Rs.23375/- 

25407.00 23375.00 

Saving in fixed charges-Rs  2032.00 

Annual Saving in fixed charges-Rs  12192 

 
 
Thus, by reducing the existing contract demand from 100 KVA to 92 KVA, Rs. 12192 /-annually can 
be saved without any investment  
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II. Electrical Distribution System 
 
2.1 Review of present electrical distribution like Single Line Diagram (SLD), Electrical Panel room, 
cable loading, electricity distribution in various areas/floors etc. 
 
2.1.1. Electricity is received from PSPCL Transformer: In two adjoining buildings, LT connections has 
been taken from PSPCL: 
 

Account no 3000153241 
CL 95 KW 

CD 100 KVA 
Total kwh during 22-23 54863 
Total Solar during 22-23 51869 
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2.2. Power quality: The auditors measured voltage, current, power factor, harmonics etc. of main incomer to assess power quality details are as follows:  
 

    U12 
rms 

U23 
rms 

U31 
rms Average  %age 

imbalance  
A1 
rms 

A2 
rms 

A3 
rms Average  %age 

imbalance  kW P F Thd 
V%  Thd I%  

Main In Comer 

MIN 408 408 410 408.7 0.49% 38.6 38.7 38.5 38.6 0.51% 22.7 O.922 1 2.67 
MA
X 415 415 410.4 413.5 1.1% 39.2 40 40 39.73 2.01% 26.6 0.925 1.3 3.23 

AVG 411.98 411.6 410 411.2 0.46% 38.8 39.2 39.25 39.14 1.0% 25.6 0.924 1 2.9 
 

         
 
 
Voltage: The incoming voltage is slightly lower        Current: It is as per requirement & running load at audit time 
Voltage imbalance: It is satisfactory          Current imbalance: It is within limits 
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.    
.        Harmonics: These are well within limits.  

 
  

Power factor: There is scope for their improvement from 0.924 to 0.999 
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2.3. Voltage drop in feeders: The auditors calculated voltage drop in a feeder. Summary is as under: 
 

Voltage drop and losses of some feeders 
 
 
  

# 

Name of 
feeder 

Measured data -Average  Verbal information Calculated  
 Volts Amps kW  PF Neutral 

current 
Length of 
cable in m 

Size of cable 
in Sq.mm 

No of cables  Voltage 
Drop 

Losses 
- kw  

% 
drop 

%age 
losses 

Annual losses in 
12*240 Hrs-kwh 

i Main 
office  
building 

411.3 39.0 25.6 0.92 0 150 240 1 0.89 0.36 0.216 1.417 1045 

    Total 26                   1045 

  Add for various bus bar, switches, starters, cable joint - kWh  100 
  Total losses - kWh  1145 
  %age losses  0.68% 

 
 
Thus, voltage drop & losses are well within limits. The cable has been liberally designed& running load is quite less.  
 
2.4. Study of Reactive Power Management and option for power factor improvement: 

i)The college authorities have not installed any capacitor. 

ii)At present power factor is 0.924, it can be improved up to 0.999 by installing three phase LT power capacitor of capacity 7.5 KVAr on LT distribution panel 
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Expected saving potential &investment is as below:  
 
EEM-2 
 
Energy Saving Calculations 
 
 
 

Item Value 

Running Load -KW 25.6 
Measured Power factor 0.924 

Present KVA demand-kva 28 
Desired power factor 0.999 
Estimated KVA at desired 
power factor 

26 

Capacitor required for power 
factor correction-KVAr 

7.27 

Saving in KVA-kva 2.1 
Run hr/day-hr 24 

Annual energy 
saved,2.1x24x365x0.999-kwh 

18203 

Annual monetary saving 
@Rs.6.54-Rs 

119048 

Investment for installation of 
7.5KVAr cap unit-Rs 

3000 

Simple payback period-Year 0.03 

 

Thus, Improving power factor by installing 7.5 KVAr capacitor in LT bus 18203 units of electricity can 
be saved 
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III. Lighting System 
 

3.1. Review of present lighting system, lighting inventories etc. 
Adequate and proper lighting contributes both directly and indirectly towards productivity, safety 
and towards providing an improved atmosphere. Primary considerations to ensure energy 
efficiency in lighting systems are: 

a. Selection of most efficient light source as far as possible in order to minimize power cost 
and energy consumption. 

b. Matching proper lamp type to the intended work task or aesthetic application, consistent 
with colour, brightness control and other requirements. 

c. Establish adequate light levels to maintain productivity improve security and improve 
safety. 

3.2. Lighting Inventory 

During the onsite assessment, Audit team has carried out the lighting survey for various 
locations at Government college, Mohali 

The Total lighting & fan details installed in the premises are given below. 

 

Type of Luminary No. Watt 

FTL 4' long 90 40 

CFL   55 12 

LED Down Lighter  77 9 

LED Direct fit lamp  100 9 

LED Flood light  39 100 
LED Street light 11 45 

LED PL  2'X2'  34 36 
LED Tube light  335 20 

 

 
3.3. Detail Lux level survey at various locations and comparison with acceptable standards.  
 
 
We checked Lux level of all rooms & halls. The details checking & calculations & comparison with others 
are as follows:  
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1 Location:1 room 1 

219  215 200 222 220 Av Lux 

218 216 224 218 217  217 

Length of room-mt 3.6 Area - m2 13.0 Max. 
Required  

Breadth of Room-mt 3.6 RI 1 

Height from Table to Lamp-mt 2 Target Lux/w/sq m 
as per standards 

36 36 

Total Lighting Load in the room -watt 27 Watt/Square mtr 2.1 5 to 6 

Hrs. per Day of Lighting - hrs. 12 Actual 
Lux/Watt/m2 

104.2   

Days per year-days 300 ILER 2.89   

Measured Av. Lux in the Room-Lux  217 Actual -Lux/watt 8.04   

 
Location:2 room 8 Av lux 

180 800 750 900 500 626 
          626 

 
Location:2 room 8 

Length of room 7.73 Area - m2 56.4 Max. 
Required  Breadth of Room 7.3 RI 1 

Height from Table to Lamp 2 Target lux/w/sq m as per standards 36 36 
Total Lighting Load in the room 324 Watt/Square mtr 5.7 5 to 6 
Hrs per Day of Lighting 8 Actual Lux/Watt/m2 109.0   
Days per year 240 ILER 3.03   
Measured Av. Lux in the Room  626 Actual -Lux/watt 1.93   
Space height ( Above working 
plane) ratio for FTLs  

1.5 

   
Installed lighting efficacy ratio    5 to 6 watt / m2      

 
Location:3 Canteen Av lux 

180 175 185 185 250 195 
            
          195 
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Location:3 canteen 

Length of room 7.13 Area - m2 52.0 Maxm. 
Required  Breadth of Room 7.3 RI 1 

Height from Table to Lamp 
2 

Target lux/w/sq m as per 
standards 

36 
36 

Total Lighting Load in the room 72 Watt/Square mtr 1.4 5 to 6 
Hrs per Day of Lighting 8 Actual Lux/Watt/m2 141.0   
Days per year 240 ILER 3.92   
Measured Av. Lux in the Room  195 Actual -Lux/watt 2.71   
Final remarks        
Space height ( Above working 
plane) ratio for fluorescent 
tubes  

1.5 

      
Installed lighting efficacy ratio   5 to 6 watt / m2      

 
 

Location:4 Library Av lux 
160 180 190 180 200 182 

            
          182 

 
 

Location:4 Library 
Length of room 10.97 Area - m2 200.5 Max. 

Required  Breadth of Room 18.28 RI 1 

Height from Table to Lamp 
2 

Target lux/w/sq m as per 
standards 

36 
36 

Total Lighting Load in the room 680 Watt/Square mtr 3.4 5 to 6 
Hrs per Day of Lighting 8 Actual  Lux/Watt/m2 53.7   
Days per year 240 ILER 1.49   
Measured Av. Lux in the Room  182 Actual -Lux/watt 0.27   
Final remarks        
Space height ( Above working 
plane) ratio for FTL 

1.5 

   
Installed lighting efficacy ratio   5 to 6 watt / m2      

 
 

Location:5 FF-Post graduate dept. Av lux 
190 175 190 180 190 185 

            
          185 
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Location:5 FF-Post graduate dept. 
Length of room 7.31 Area - m2 219.3 Max. 

Required  Breadth of Room 30 RI 1 

Height from Table to Lamp 
2 

Target lux/w/sq m as per 
standards 

36 
36 

Total Lighting Load in the room 132 Watt/Square mtr 0.6 5 to 6 
Hrs per Day of Lighting 8 Actual  Lux/Watt/m2 307.4   
Days per year 240 ILER 8.54   
Measured Av. Lux in the Room  185 Actual -Lux/watt 1.40   
Space height ( Above working 
plane) ratio for fluorescent 
tubes  

1.5 

      
Installed lighting efficacy ratio    5 to 6 watt / m2      

 
 
 

Location:6 FF-105 Av lux 
140 160 190     163 

            
          163 

 
 

Location:6 FF-105 
Length of room 7.21 Area - m2 56.2 Max. 

Required  Breadth of Room 7.8 RI 1 

Height from Table to Lamp 
2 

Target lux/w/sq m as per 
standards 

36 
36 

Total Lighting Load in the room 24 Watt/Square mtr 0.4 5 to 6 
Hrs per Day of Lighting 8 Actual  Lux/Watt/m2 382.7   
Days per year 240 ILER 10.63   
Measured Av. Lux in the Room  163 Actual -Lux/watt 6.81   
Space height ( Above working 
plane) ratio for FTLs  

1.5 
      

Installed lighting efficacy ratio    5 to 6 watt / m2      
 

Location:7 SF-201 Av lux 
322 330 306 370 320 330 

            
          330 
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Location:7 SF-201 
Length of room 3.3 Area - m2 21.1 Max. 

Required  Breadth of Room 6.4 RI 1 

Height from Table to Lamp 
2 

Target lux/w/sq m as per 
standards 

36 
36 

Total Lighting Load in the room 160 Watt/Square mtr 7.6 5 to 6 
Hrs per Day of Lighting 8 Actual Lux/Watt/m2 43.5   
Days per year 240 ILER 1.21   
Measured Av. Lux in the Room  330 Actual -Lux/watt 2.06   
Space height ( Above working 
plane) ratio for fluorescent 
tubes  

1.5 

      
Installed lighting efficacy ratio   5 to 6 watt / m2      

 
 

Location:8 SF-202 Av lux 
250 300 305 280 310 289 

            
          289 

 
 

Location:8 SF-202 
Length of room 3.3 Area - m2 21.1 Max. 

Required  Breadth of Room 6.4 RI 1 

Height from Table to Lamp 
2 

Target lux/w/sq m as per 
standards 

36 
36 

Total Lighting Load in the room 160 Watt/Square mtr 7.6 5 to 6 
Hrs per Day of Lighting 8 Actual  Lux/Watt/m2 38.1   
Days per year 240 ILER 1.06   
Measured Av. Lux in the Room  289 Actual -Lux/watt 1.81   
Space height ( Above working 
plane) ratio for fluorescent 
tubes  

1.5 

      
Installed lighting efficacy ratio   5 to 6 watt / m2      

 
 
 
 
 
3.4. Study of present lighting control system and recommend for improvement. 
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The campus remains continuously working for 8-10 hours & after that, it is shut down. All energy 
efficient LED luminaries at proper heights are installed. The rooms and halls have lot of windows.  
 
i) Analysis of lighting performance indices like Lux/m2, Lux/watt, Lux/watt/m2 and comparison with 
norms of high-rise buildings.  

. Comparison  

Narration  For all 8 Locations   Standard  Narration  

Measured Av. Lux in  

the Rooms 

163 to 626at 8 locations 
 

> 150  AS perIS-3646 

 Part 11  

Actual Lux/Watt/m2 > 36 at 9 locations  

30 at 1 location  

36 BEE Code 

Watt/Square mtr < 4 at 4 locations 5 to 7 ECBC+ building offices 

Actual -Lux/watt > 1 at all   1 to 2 BEE Code 

 
So lighting is satisfactory. One major reason for very good result is use of energy efficient luminaries, 
sufficient natural lights. It was observed that some fluorescent tubes are fitted with magnetic 
blasts on conventional 40W luminaries 
 
 
Exploring the Energy Conservation Option (ENCON) in lighting system. 
 
Replacement of conventional lighting being used in the building 
 

RECOMMENDATION 

3.5. Installation of Energy Efficient Lights 

 

EEM-3 Replacement of existing FTL 4’long 40 W with 4’long18W LEDTUBE LIGHT 

In the existing system 90 nos. FTL 4' long 40 W, T-12 are being used to provide general illumination to 
part of this building. The proposed scenario includes replacement with 4’ long18W LED Tube Light. The 
energy saving calculations is shown below. 
 
 
Energy Saving Calculations 
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Energy Saving Calculation   Units  Value 

Total Number of fittings = Nos. 90 
Energy Consumption of existing FTL 4'X40 W (including ballast=15 watt) 
= 55 W x90 nosx8 hrsx240 days/1000=7128 

 

kWh 7128 

Energy Consumption of proposed 1x4’x18 W LED T/L, (18wx90 
nos.8hrx240daysx0.75LF/1000=2332 KWH) 

= 
kWh 2332 

Cost Benefit Analysis 
Annual Energy Savings potential-kwh = kWh 4796 

Per Unit cost = Rs. 6.54 
Annual Monetary Savings = Rs. 31366 
Investment/ fixture (including replacement cost) = Rs. 370 
Total Investment = Rs. 33300 
Simple Payback Period = Years 1 

The payback period is calculated to be 1 years Since the product life is much more than that, the move 
is economically beneficial and energy saving. 

EEM-4 Replacement of existing CFL 12W WITH LED 9 W bulb 

In the existing system 55 nos. CFL12 W, are being used to provide general illumination to the part of 
this building. The proposed scenario includes replacement with 9 W LED bulb. The energy saving 
calculations is shown below. 
Energy Saving Calculations 
 

Energy Saving Calculation   Units  Value 

Total Number of fittings = Nos.  55 
Energy Consumption of existing CFL=12 W x55 nosx8 hrsx240 daysx0.75 
LF/1000=950.4 

= kWh 950.40 

 Energy Consumption of proposed 9W LED, (9Wx55nosx8 hrsx240 
days/1000=712.8 KWH 

= kWh 712.8 

Cost Benefit Analysis 
Annual Energy Savings potential = kWh  237.6 
Per Unit cost = Rs.  6.54 
Annual Monetary Savings = Rs. 1554 
Investment/ fixture (including replacement cost) = Rs.   100/- 
Total Investment = Rs. 5500 
Simple Payback Period = Yrs. 3.5 

 

The payback period is calculated to be 3.5 years. Since the product life is much more than that, the 
move is economically beneficial and energy saving 
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IV. Heating, Ventilation & Air-Conditioning System (HVAC System) 

 
a) Review of present HVAC system like fans, central AC, window AC, split AC, package AC, 

Water Coolers, and Air Heaters etc. 
 

4.1. STUDY FINDING OF FANS 

The Fan details installed in the premises are given below 

Sl No 
Specification 

Total 
nos  

Watt. 

Item 
 

1 Ceiling 534 60-80 

3 E/fans 110 75 

4 Heavy duty wall fans 16 100 

 

 

4.2. CEILING FANS 

534 Nos. of rating 60-80 W of ceiling fans are installed in the campus. The most of the fans are old 
conventional and having low energy efficiency. The conventional ceiling fans built with an AC 
induction motor. Typically, old fans may consume up to 90 watts 

Existing 

Ceiling fan  
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Recommendation 
Super Energy Efficient ceiling fans use enhanced semiconductor technology consume 26W 
power with no compromise in air delivery. These fans have a BLDC motor (Brushless DC Motor) 
with micro-controllers and save over 50% of the power consumed by regular fans. Energy-
efficient fans or power-saving ceiling fans are another product in this category which uses 
a minimum level of electronic technology to reduce power consumption. They are BEE 
(Bureau of Energy Efficiency) 5 star rated fans and consume only 26W. They have an 
electronic step or an electronic fine-tuning  
regulator. For this measure, 534 numbers of fans are considered for replacement.  
 

EEM-5   Replacement of 534 nos. old inefficient ceiling fans with 26W Energy efficient/5 star 
rated BLDC ceiling fans 
 

Energy Saving Calculation    Units  Value 
Total Number of ceiling fans = Nos.  534 
Annual Energy Consumption of existing old inefficient 80     
watt Ceiling fans 
534no.x80wx8hrx150daysx0.75/1000=40851Kwh 

= 
 
KWH 38448 

Annual Energy Consumption of proposed 26 W energy 
efficient BEE 5 star rated BLDC 
fans,(534no.x26wx8hrx150daysx0.75/1000=12495.6Kwh) 

= 
KWH 

12496 

‘Cost Benefit Analysis 
Annual Savings potential = kWh/year 25952 
Per Unit cost = Rs. 6.54 
Annual Monetary Savings = Rs. 169726 
Investment-1200 mm sweep 26 watt BLDC ceiling fan = Rs. 2800 
Total Investment = Rs.  1495200 
Simple Payback Period = year 8.8 

 

Replacement of 534nos. old inefficient ceiling fans with 26 W Energy efficient/5 star rated BLDC ceiling fans 

The payback period is calculated to be 8.8 years. Since the product life is much more than that, the 
move is economically beneficial and energy saving 

4.3. Heavy Duty Wall FANS/Wall fans  

These are used in the Sabrang Hall for whenever there is a function in the campus thus not 
economically viable for replacement 

4.4. EXHAUST FANS 

Presently 110 no.60-75 W old exhaust fans are being used to provide general ventilation to the 
washrooms/mess, labs and rooms etc. These are built with AC induction motors (ACIM). Typically, there 
consumption may go up to 85 watts. As such these are recommended to replace with BEE Star rated 
energy efficient 24watt exhaust fans.  
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EEM-6   Replacement of110 nos. of 75W inefficient exhaust fans with 24 W Energy efficient BEE 5 
star rated exhaust fans with 450/300 mm sweep and air delivery 720CMH 
 

  
                      

The energy saving calculation is shown below 
 

Energy Saving Calculation    Units  Value 
Total Number of Exhaust fans = Nos.  110 
Annual Energy Consumption of existing old inefficient 75 watt Exhaust fans 
(110no.x75wx8hrx240days*0.75/1000=11880KWH) 

= kwh 11880 

Annual Energy Consumption of proposed 24 W energy efficient, 
BEE,5star,ratedE/With air delivery 720 CMH 
(110no.x24wx8hrx240days*0.75/1000=3801 KWH) 

= kwh 3801 

Cost Benefit Analysis 
Annual Savings potential  = kWh/year 8079 
Per Unit cost = Rs. 6.54 
Annual Monetary Savings = Rs. 52514 
Investment/ fixture replacement = Rs./fix. 2400 
Total Investment = Rs.  264000 
Simple Payback Period = year 5 

  

The payback period is calculated to be 5years. Since the product life is much more than that, the 
move is economically 
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4.5. STUDY FINDING OF AIR CONDITIONERS & WATER COOLERS 

The main purpose of an Air Conditioning (AC) system is to help maintain good indoor air quality 
through adequate ventilation with filtration and provide thermal comfort. AC systems are among 
the largest energy consumers in buildings. The choice and design of the AC system can also 
affect many other high-performance goals, including water consumption (water-cooled air 
conditioning equipment) and acoustics. 

5.1. FLOOR WISE DESCRIPTION OF AC SYSTEM 

FLOOR SPLIT AC - 
1.5 T, 
make-
Carrier 

WINDOW 
AC 1.5 T, 
make -
Carrier 

TOTAL NO OF 
ACs 

GF 13 7 20 
FF 7 1 8 
SF 2 - 2 

TOTAL 22 8 30 

Government college Mohali has installed 8/22 Nos. of Window /Split Air Conditioners in various 
rooms of the building of the out of split air conditioners have already been replaced with energy 
efficient BEE star rated are ACs. Detailed analysis of the power consumption of AC’s was 
performed using power Analyzer. The specifications are given below: 

 

4.5.1. POWER CONSUMPTION MEASUREMENT OF EXISTING AIR CONDITIONERS 

The auditors measured the power consumption of some of air conditioners “shown below:  

Measured data: Window and Split AC installed in the computer lab & Chemistry Lab 

item Date Window Split 

V1 rms 18-05-2023 226.5 226 

A1 rms 18-05-2023 9.1 7.3 

PF1 18-05-2023 0.875 0.874 

P1 (KW) 18-05-2023 1.8 1.4 
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 Window AC                                                                                                  Split AC 

4.5.2. PERFORMANCE OF AIR CONDITIONERS 

The audit team has carried out the performance of some of the Air Conditioners by measuring 
the actual Tonnage (Cooling Capacity) using hygrometer and anemometer. The performance 
of the Air conditioner is shown below: 

Item Window/value Split/value 

Ambient air temp - Dry 28.0 27.5 

 Dry bulb temperature at inlet  19.0 20.0 

Wet bulb temperature at inlet  14.1 12.2 

Enthalpy of inlet air - K J / kg 55.0 57.0 

 Dry bulb temperature at outlet  16.5 13.0 

Wet bulb temperature at out let  9.0 7.1 

Enthalpy of  outlet air - K J / kg 46.0 37.0 

Heat shed at evaporator - KJ/kg 9.0 20.0 

outlet duct area -Square m 0.0419 0.073 

Air speed - m/second 5.28 2.9 

Flow- Cubic meter/ hour 796.4 759.5 

Flow - Kg/ hour at inlet temperature  971.1 937.4 
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Total enthalpy KJ/ hour 8739.9 18747.7 

Total enthalpy KCal/ hour 2088.9 4480.8 

Total tons/ hour 0.7 1.5 

Power consumption - kw  1.8 1.4 

Power consumption   - kw/ ton   2.6 0.9 

Heat shed at evaporator - kw  2.4 5.2 

EER of AC 1.3 3.7 

 

4.5.3. BEE star rating plan 

BEE has declared star rating plan---Mandatory phase (Valid from 01/01/2018 to 31/12/2019). 

STAR  RATING MINIMUM  ISEER MAXIMUM  ISEER 

I STAR 3.1 3.29 
2 STAR 3.3 3.49 
3 STAR 3.5 3.99 
4 STAR 4 4.49 
5 STAR 4.5   

BEE STAR RATED PLAN of Air Conditioner 

OBSERVATIONS & RECOMMENDATIONS 

The Performance assessment of units was done only for the purpose of comparison.  

The detailed analysis of the power consumption and performance of AC’s were checked and 
shown above in the tabulated form. 
1. The power consumption of ACs is 1.8 kW. The performance of these checked window AC’s 
are unsatisfactory. It is recommended to replace the window ACs with BEE 5star rated Window 
AC’s which is a mandatory phase as per star rated plan of BEE 2. 
2. Regular Maintenance of the A/C is required for proper refrigeration effect by attending the 
gas leakages present and cleaning of the filters. 

3. As discussed with ACs personals split ACs have already been replaced with BEE star ratings, 
thus 8 no’s ACs which are old inefficient have been taken for replacement 

4. Setting Air conditioner room temperature: 

 The air conditioners were not working being mixed season. The office staff, where  air 
conditioners are installed, could not tell thermostat setting. Roughly, it was 24 °C. 
Government of India has mandated minimum setting at 24 °C about 2 years back. Some 
foreign countries have set default value at 26 °C In Punjab also, room temperature of 26 °C 
with fan is quite comfortable. Needful be done.   
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4.5.4. About 8 Nos. old inefficient window AC’S are proposed to be replaced with new 
BEE 5 star rated ACs installed in various rooms in the building. 

EEM-7(a) The energy saving calculations for replacement of ACs: 

Energy Saving Calculation  
   

 
Units                 

1.5T 
Window 
  

Total Number of Air conditioners = Nos.  8 
Annual Energy Consumption of existing old, conventional 
inefficient1.5 T Window air conditioners, 
(8x2800x8x150/1000=26880 KWH)  

=  

kwh 

 

26880 

Annual energy consumption of Proposed BEE 5 star rated 
energy efficient 1.5T window ACs, 
(8x1200x8x150/1000=1171 KWH  

=  
kwh 

 
1171 

Proposed Annual Savings potential = kwh 25709 

Cost Benefit Analysis 
Per Unit cost = Rs. 6.54 
Proposed Annual Monetary Savings = Rs. 168137 
Investment/ fixture replacement = Rs./fix 26000 
Total Investment = Rs.  208000 
Simple Payback Period = year 1.2 

 

Replacement of 8 Nos. of old inefficient AC with energy efficient BEE 5 star rated AC 

The payback period would be 1.2 years, which is viable. Since the product life is much more 
than that. Move is economically beneficial and energy saving 

4.6. Occupancy Sensors for existing ACs 

Air conditioners are the biggest energy consuming devices. The study shows that there are 
cases, where ACs are working even when there s no occupancy in the room, thus un necessary 
wastage of electrical power as such it becomes necessary to use occupancy sensors to 
overcome this loss. PIR (passive infrared) motion sensor switches are energy saving devices 
which detects movement-based occupancy and keep the connected load like lights, fan air 
conditioner etc ON, it shuts of the appliances, when its detection area is vacant. It is useful 
for energy saving  
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EEM-7(b) & EEM 8 Providing and fixing of Occupancy Sensors for existing ACs 

Energy Saving Calculations 

Considering an average 1-hour time working of an air conditioner window/split without 
occupancy in the room 

Occupancy Sensors for AC s 1.5 T Window Split 

Item/ Nos. 8 22 
Energy Consumption of existing 1.5T Window Air 
conditioners, (8 No.x8 hrx2800 wx150 
days/1000=26880KWh) & 
(22x8x1200x150/1000=31680 KWH) For Split -- 
KWH 

26880 23760 

Annual Saving in electricity Consumption after 
fixing the occupancy sensors with existing 1.5T 
Window Air conditioners as (8 no.x1 hrx2800 
wx150 days/1000=3360 KWH) & 
(22x1x1200x150/1000=3960 KWH) --KWH 

3360 3960 

Annual monetary saving @ Rs. 6.54-Rs 21974 25898 
Investment Rs.6000/- per AC Sensor 48000 132000 
Payback period--Years 2.2 5.1 

 

The payback period would be 2.2 and 5.1 years, which is viable. Since the product life is much 
more than that. Move is economically beneficial and energy saving 

 

 

4.7. Water Coolers 

7 Nos. of water coolers are installed in the building premises to enable the students and staff to get 
cool water. The water temperature is controlled with a thermostat. Normally it is kept at tap no. 4. 
Refrigerant R-22 is used in these coolers. No pressure gauges are installed on refrigerant circuit.  
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 Water Cooler installed in the G. floor 

4.7.1. Measured parameters of water cooler Measured the parameters of the one cooler installed near 
main office entrance of the campus and the Energy saving calculation is as below: 

4.7.2. Maintenance & Energy Saving Calculation 

EEM-9 

Energy Saving Calculation    Units  Value 
No. of water coolers 

 
No. 8 

Normal water temperature   = ºC 24 
Reasonable chilled water temperature  = ºC 17 
 Water Temperature measured   = ºC 6.1 
Difference in temperature = ºC 10.9 

Cost Benefit Analysis 
Excess energy consumption @ 3%/ ºC rise in temperature = % 32.7 
Energy consumption of  water cooler ,(8 no.x1550 wx8x150 
/1000=14880 kwh) 

= KWH 14880  

Energy saving potential @ 32.7%,14880x0.327=4865.6 kwh = KWH 4866 
Amount savable @ Rs 6.54/ kWh    = Rs. 31824 
Expenditure for maintenance of all evaporator coils-Rs1000/- 
per WC 

= Rs.  8000 

Payback period 
  

0.25 
 

The payback period would be 0.25 year which is viable. Since the product life is much more 
than that 
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V. Diesel Generator (DG) Set 

 
5.1. Review of DG set operation.  
5.2. Performance Assessment of DG sets in terms of Specific Fuel Consumption (SFC i.e. 
Conservation Options (ENCON) in lighting system. 
5.3. Exploring the Energy Conservation Option (ENCON) in DG sets. KWH/Liter), Exploring the Energy 
 

  
 
One D G Set of 45 kVA is installed to supply electricity on grid failure. Some other features are:  

i Total annual HSD consumption during 2022-23 was 81 Lts 
ii This operates only average 8 hours per month when grid supply fails. Their testing is carried out 

every week. There is no load needing continuous supply.  
iii No record of operating parameters is maintained. As verbally informed, normally lubricating oil 

pressure reaches 79 psi, oil temperature 80 °C & voltage is kept around 415 volts. All these are 
satisfactory.  

iv DG has been placed in open. Thus, fresh air at ambient conditions is sucked in. It is good 
All are housed in accosted cover. The exhaust pipe inside is well insulated. It is also good so that 
temperature inside does not unnecessarily increase. 
Auditors found no saving in it. 
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VI. Water Pumping System 

 
 
6.1. Review of water pumping, storage and distribution systems.  
 
Water is being catered from the Municipal corporation supply as well as from one Submersible pump 
of 3 HP installed in the campus recently during November 2022 due to shortage of water supply from 
Municipality. It is needed only for drinking & sanitation purposes in the campus. Submersible pump 
supply water to 5nos’ 1000-liter tanks for 2 to 3 hours daily.  
 

  
 
6.2. Performance assessment of submersible pump.ie. power consumption vs. flow delivered, 
estimation of pump efficiency etc. 
 
Annual consumption of pump is about 1058 kWh. This is a submersible, whose rated parameters are 
not available.  
 
6.3. Exploring the Energy Conservation Option (ENCON) in Water Pumping System. 

Had this been old enough and working for more period, we would have suggested its replacement with 
BEE star rated submersible pump. But with only 1058 kWh consumption, no further action is techno 
economically justified  
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VII Solar plant 
One 52 kW solar plant for generating own electricity is installed on roof top. The electricity generated 
by unit installed for which 12 months data is available is as follows:  

  
Feb March  April  May  June  July  August  Sep  Oct  Nov  Dec Jan  Total 

KWH 2896 4305 5330 7859 14631 14188 2660 51869 

 

      
 
7.1. The generation of electricity from above table is as follows:  
 

Narration Value 

Total for 2022-23 51869 
Average /day ; (51869/365=142)KWH 142 
Energy /kw installed capacity ;(142/52 KWp=2.7) 2.7 

 
 
The Solar panel is expected to generation an average over the year 4.6 kWh of electricity per day 
(considering 5.5 sunshine hours). If we consider 300 sunshine days, it comes to 4.6*52*300 = 71760 
kWH/annum for one 52 kW panel. We do not expect 4.6kwh/kw/day in this campus due to some 
deficiencies. Cleaning at roof top is difficult. The campus authorities have installed a water pipe 
connection at certain locations. But it is not sufficient. Water pipe with proper tee off &valves be laid 
all around & each panel washed with water & cleaned with cloth at least once a week instead of 
fortnightly as done now.  Practices at some buildings are shown below:  
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In the first image, a locally made scrubber with water pipe connected is used. The water pipe is 
connected at handle top & one person can do all cleaning. Here, both manpower & water is saved but 
cleaning is not very perfect. In second method, one person spays water & 2nd cleans it. It involves lot of 
water. Secondly a good approach & safety be provided for person going up for cleaning so that he feels 
secure.  

We expect extra generation  
 
7.2. Expected saving potential &investment for it are as follows:  
 

EEM-10 

Energy Saving Calculations 

 
Item Value 

Solar Generation capacity-taking 300 sunny 
days,4.6*52*300 = 71760 - KWH 

71760 

Total generation in 22-23-KWh 51869 
Extra Expected generation from solar power 
plant-,(71760-51869)--KWH 

19891 

Total Energy saveable, assuming @10% from 
expected generation - kwh 

1989 

Amount saveable @ Rs 6.54/ kWh - Rs   13009 

Appr investment for improving stairs, water 
piping, safety, extra lab chgs@2days/week@ 
Rs.600/day    

30000 

Payback period 2.3 
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VIII. Energy Monitoring & Accounting System 
 
8.1. Detail review of present energy monitoring & accounting system terms of metering record 
keeping, data logging, periodic performance analysis etc. 
 
 
8.2. Energy management monitoring system  

Energy is costly & its consumption cause environmental degradation. So, without sacrificing production 
& growth, it is worthwhile saving it to the extent possible  

Monitoring and targeting is an important management tool to control energy consumption. Monitoring 
gives existing energy consumption pattern and targeting is desirable/achievable energy consumption 
pattern. By proper monitoring & targeting, it is possible to save 2 to 5% energy. For its effectiveness, 
proper record of energy consumption and production needs to be maintained.  
Somehow, the auditors feel that proper record is either confined to 1-2 persons or not maintained. It 
is necessary to maintain &monitor& record following things:  

i Electricity consumption, power factor & maximum demand  
ii Maximum, minimum voltage from grid. This will enable them to install Servo stabilizer at 

important locations.  
 
8.3. For maintenance:  
 Transformer - None installed 
Generator set- Some maintenance schedule should be prepared for DG Set. It can be as follows 
L D System  
8.3.1. Initially tightening of all connections. Later on, once a month &after 1-2 months, once a year 
Thermo graphic images: Be taken after tightening all connections. 
There after once in 2 years.  
8.3.2. Bench marking  
Benchmarking of energy consumption is a powerful tool for performance assessment and logical 
evolution of avenues for improvement. Historical data, well documented, helps to bring out energy 
consumption and cost trends month-wise / daily. Trend analysis of energy consumption, cost, relevant 
production features, specific energy consumption, help to understand effects of capacity utilization on 
energy use efficiency and costs on a broader scale.  
 
8.3.3. Suggestions to carry out this monitoring & bench marking: Presently, the campus building is 
being looking after by the competent technical staff provided by the Govt. & accounts staff of the 
college. But, monitoring, targeting etc. is itself a professional work. The energy consumption in this 
campus is about 107399 KWH. It can hire a professional energy manager to visit & guide their staff –
initially once afterwards1 visit once in 6 months.   
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IX. Others 
 
9.1. Review of present maintenance practice, replacement policies and building safety practices as 
applicable to high rising buildings and recommend for improvement. 
Cost Benefit Analysis of each ENCON options indicating simple payback period, Return on investment 
(ROI), Internal Rate of Return (IRR). 
 
9.1.1. Maintenance practices: The maintenance practices have already been discussed in respective 
chapters, where it was due along with their operation & energy saving potential. Some of it has also 
been discussed in chapter viii on monitoring.  

9.1.2. Replacement policies: As above  

9.1.3. Building safety: It is a Ground plus 2 F building with 25 rooms in GF,17 rooms in FF and 8 rooms 
in top Floor.  So, safety precautions as applicable in high rise buildings are not applicable here. 

9.1.4. Cost benefit analysis: It has been done in each chapter with calculations of energy salvable, 
amount salvable, investment required &payback period. Summary of all these is on page 9 & 10 of this 
report.  

9.1.5. Preparation of Detail Project Report and submission of three copies of each (hard & soft) to 
Punjab Energy Development Authority 
 
9.1.6. Needful done. Both soft & hard copies will be sent.  
 
 
 
 
 
 
 

For R.K. Energy Solutions 
 
End of the report 
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X. Annexures (copy of electricity bills) 
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