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Summary  of Electr ical Energy Saving Potential 
 

 

Ch 

  
 

Par ticulars 

 

 
kWh 

Saving Potentials 
 

Amount Expenditure 

 

 
P B P 

No.   Lacs  Lacs Lacs (months) 

1 Power  Factor  Improvement      

i Improving power factor from 0.915 to 0.99 by 
repair, replacement of relay, additional capacitors, 

2nd APFC for 2nd transformer 

 
0.98 

  
5.84 

 
1.6 

 
3 

2 Reducing Voltage       

i Shifting transformer taps to normal position (3); 
using both servo stabili zers for buildings 

 

0.155 
 

 

0.92 
 

0.4 
 

4 

3 Lighting       

1 Replacing 500 fluorescent tubes installed on walls 
without reflectors with LED at proper angle 

 

0.1566 
 

0.93 
 

0.6 
 

8 

2 Replacing 25 nos 3*36 W CFL with LED 0.037  0.22 0.2 11 

 Total saving  0.1936 1.15 0.8 8 

4 Ceili ng Fans       

Purchase all new star rated 

5 Air  Condit ioners       

i Operate all  conditioners at 26-270C 0.0243 0.144 0 0 

 Total Electr ical Saving 1.353  8.054 2.800 4 

 
 

Summary  of HSD Saving Potential 
 

 

Ch 

no. 

 
 

Saving potentials 

I tem   
Liters 

Amount 

Lacs 
Expenditure 

Lacs 
PBP 

(months) 
 
 
 

1 

 

Insulation of all f lue gas pipes, proper 

clearance from openings, less voltage & 

frequency during operation, monitoring of 

specif ic fuel consumption etc 

 
 
 

214.3 

 
 
 

0.15 

 
 
 

0.15 

 
 
 

12 

 
 

Summary  of LPG Saving Potential 
 

 

Ch 

no. 

 
 

Saving potentials 

I tem   
Kg 

Amount 

Lacs 
Expenditure 

Lacs 
PBP 

(months) 
 

 

1 

 

Proper cleaning & replacement of gas burners 

with energy eff icient burners 

 

 

370 

 

 

0.15 

 

 

0.05 

 

 

4 
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GENERAL  
 

About Repor t: This is a brief report covering all  Energy Consuming equipment. It contains one 

words and one xls file. It has been prepared in the order of saving potential with least payback 

period. All  calculations in xls are attached to explain formulaeôs etc and enable staff  to 

understand basics of calculations. All  remaining are calculations or basic data for reference. 

Everything mentioned in this report is implementable 

 
 

Focus Point to check: We wanted to arrive at Energy Consumption of Air conditioners, Fans, 

Lighting etc. For this, we measured load of some samples as well  as relied upon standard data. 

Then hours of working were collected from staff  after discussion. Based upon it, we worked out 

annual energy consumption. Then we co-related it with actual and applied suitable factor li ke 

75% & 85%. On this basis of this energy consumption, we calculated saving potential. All  this is 

given in xls sheets. 

 

1) All  saving potential calculations are reliable. But in some cases, investment figures may vary 

as it is depending on University management to purchase latest appliances vs. market rates. 

 

2) Mostly saving potential calculations are based upon actual measurement/ standards and very 

few unavoidable cases on assumption. 

 
About AECEP & Audit Team: 

 
 

ñAssociation of Energy Conservation and Environment Protectionò working in the field of 

Energy Consultancy, ISO 50001 (An Energy Management System), Solar Power plant consultancy 

as well as Green & Environment Audit and Certification, we provide a complete solution for 

Energy Conservation and Monitoring for Organizations. 

Our members are working in the Energy Conservation Consultancy field from a long time and 

having all required Instruments to conduct Audit. We are born to deliver the best solutions in the 

field of Energy Management as well as Quality Management Systems which adds even more value, 

modernize and provide efficient solutions for Organizationôs existing Management systems. 

 

Er . R K Aggarwal 
 

He is BE (Elect). After retirement from Bhakra Management Board as Member (Power), started 

consultancy in energy conservation in 2000. He is BEEôs certif ied (EA-0179) (Passed their examination 

in f irst batch of 2004) as well as accredited energy auditor (Accredited energy auditor-0111) and PCRAôs 

empanelled energy auditor (Since 2001). Some of his achievements in energy audit f ield are as below: 

i) He has carried out energy audit of more than 435 industries & buildings. It includes 7 DCôs 

during base line M&  V, 5 M & V during 15-16 & 5 mandatory audits of DCôs during 15-16 & 

14 during 2017-20 & more than 15 DCôs otherwise than mandatory. 
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ii)  Possess all imported & branded energy audit instruments. 
 

iii)  His contributions to draft codes on transformers, motors, refrigeration, lighting, driers, piping 

were found very well by BEE during 2005 for which they gave me both cash (Highest amongst 

3 selected for contribution) and commendation certif icate. 

2). Published material- One book on ñOver hauling, Life assessment, Refurbishment & Up rating of 

hydro power plantsò.  To the best of his knowledge, this is the only exhaustive book on this subject. 

 
Er . Ashish Vashishth 

 

18 years of Experience in Manufacturing Industries, Assy. Plants, Residential &  Commercial Buildings, 

Steel Sector, Forging Sector in all aspects of Energy Conservation. I am running the Society cal led as 

ñAssociation of Energy Conservation and Environment Protectionò since 2007 and we are also 

empanelled with PCRA,UREDA, CREDA (SDA of BEE) as well as APITCO for which we have 

carried Energy Audit at State as well as National Level. I have also conducted a number of Seminars, 

Quiz Programmes and Workshops etc. regarding Energy Conservation in various parts of Uttarakhand. I 

have been also awarded as The Best Energy Auditor for the year 2010 under Uttrakhand Energy 

Conservation by UREDA 

Work Experience in Services: - 
 

 Conducting Energy Audit. 
 

 Conducting Training Programme. 
 

 Preparation of case studies in energy eff iciency/conservation sector. 
 

 Preparation of Database of Product & Services. 
 

 Feasibil ity studies for setting up projects. 
 

 Preparation of Detailed Project Reports for setting up Projects. 
 

 Environmental Impact Assessment. 
 

 Supervision of Project Implementation. 
 

 Project Management. 
 

 Operation & Maintenance of Project. 
 

 Advising on Procurement matters. 

 

Er . Vibhor  Aggarwal 
 

 

i. He is B.E. (Electronics & communication). He is in energy audit &  conservation consultancy for 

the last 5 years. He has carried out 3 M & V, 8 MEA audits of designated consumers and 56 

medium & small scale consumers and buildings. He has Attended 3 nos two dayôs training 

courses of PEDA for green buildings & learned proper operation of building software. He was 

associated with safety audit of 50 bank buildings. He has also passed NPCôs industrial & 

buildings safety on line safety examination. 
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Objective of Study: 
 

 Verify the steps adopted for Energy management in the campus 
 

 Spot the Inefficient or Inadequate practices, if any 
 

 Improve the Energy preserving measures and methods 
 

 Identify potential Energy saving opportunities 
 

 Formulate feasible steps and measures to be adopted in the campus 
 

The Uttaranchal University, Dehradun authorities got this study done to explore energy 

saving potential. 

 
 
 
 

About Uttaranchal University, Dehradun : Uttaranchal University is constituted with 

the merger of professional institutes of Sushila Devi Centre for 

Professional Studies & Research Society, namely Law College 

Dehradun, Uttaranchal Institute of Technology and Uttaranchal 

Institute of Management. It is ranked amongst one of the best 

universities in the country. It offers an array of multiïdisciplinary 

courses and great placement opportunities for all the students. 

Uttaranchal University can boast of being an institution par excellence. It is located in a 

fascinating geological setting. It is flanked by NH-72 on one side and a beautiful  broad slithering 

river on the other side. The pine trees surrounding the area lend a pristine and wholesome 

ambience to the campus. Uttaranchal University offers multi -disciplinary study programs under 

its following institutes: 

 Law College Dehradun (LCD) 
 

 Uttaranchal Institute of Technology (UIT) 
 

 Uttaranchal Institute of Management (UIM) 
 

 Uttaranchal Institute of Pharmaceutical Sciences (UIPS) 
 

 School of Applied & Life Sciences (SALS) 
 

 School of Agriculture (SOA) 
 

 University Polytechnic (UP) and many moreé 

https://uttaranchaluniversity.ac.in/colleges/law/
https://uttaranchaluniversity.ac.in/colleges/uit-dehradun/
https://uttaranchaluniversity.ac.in/colleges/uim/
https://uttaranchaluniversity.ac.in/colleges/uttaranchal-institute-pharmaceutical-sciences/
https://uttaranchaluniversity.ac.in/colleges/uttaranchal-college-applied-life-sciences/
https://uttaranchaluniversity.ac.in/colleges/uttaranchal-college-agricultural-sciences/
https://uttaranchaluniversity.ac.in/colleges/uttaranchal-college-polytechnic/
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About Electr ical Consuming Equipment Installed in University ï It is a big 

university with lot of equipment installed in it. While details have been dealt in respectively 

chapters, brief is as follows: 
 

 

Par ticulars Nos. 

Supply voltage - KV 11 

No of transformers ï 11/ 0.433 kV, 500 kva 2 

Contract Demand - KVA 500 

Total Energy consumption / annum ï Grid, D G Set , Solar  - lacs kWh 
 

14.49 

Total HSD Consumption ï KL 7.143 

Total D.G. Sets 2 

Major  Loads No. 

Air conditioners 90 

Various luminaries 7257 

Fans 3453 

LED TV 23 

240W Desktop computers 1037 

Water coolers 82 

& some other miscellaneous equipment  

Solar   

Solar Power plants capacity 210 KWp 

Solar water Heater Units 24000 Lpd 
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1)  Review  of  pr esent  ener gy  consumpt ion 
 

The Electricity demand is met from following sources: 
 

i. Purchase from Gr id : It is major source of power & forms 81.2% of total use 
 

ii.  Solar  : The university authorities have installed 210 KWp capacity over roof top. Its 

share is about 17.1% of total consumption 

iii.  D G Sets are also used when grid supply fail s. This use is rare. Proper running record & 

HSD consumed is maintained. But energy meters are not installed. Assuming average 

production of 3.5 kwh/liter of HSD, total production comes to about 25000 kWH. It 

forms 1.74% of total use. 

 
 

The details of electrical consumption copied from electricity bills for 2019-20 is given below. It 

is at xls file sheet "Energyò row 1 to 33. Summary of the same is as follows: 

 

 

Month 

 

Total Solar  
Gr id 

KWH  

Gr id 

kvah 

Appr  DG Set 

- kwh 

Total kWH  

lacs 

210 KWp     

Apr  27310 99919 107440 845 1.28 

May 25979 118150 124368 1925 1.46 

Jun 21348 52049 57832 3150 0.77 

July 18398 65110 72344 1400 0.85 

Aug 19879 133622 143680 3150 1.57 

Sep 20836 149378 157240 2030 1.72 

Oct 20836 88455 101672 845 1.10 

Nov 20266 89934 103372 1925 1.12 

Dec 19617 148041 164490 3150 1.71 

Jan 15608 86515 94038 1400 1.04 

Feb 17445 92607 101766 3150 1.13 

Mar 23342 63767 69312 2030 0.89 

Total in lacs 
 

2.509 
 

11.88 
 

12.98 0.25 14.63 

 

Thus, electrical energy of about 14.63 lacs kWh costing Rs 81.96 lacs is consumed annually. The 

Grid supply is supplemented by 210 KWp Solar power plant spread across 5 separate buildings. 

The Annual Energy amount mentioned above is final billed amount considering Solar Power 

plant and Solar water heater rebate. 



Energy Conservation in Uttaranchal University, D.Dun. 

AECEP 10 

 

 

 

 

 
 

 

1) The tar iff is discussed as follows: 
 

i. Contract demand: The sanctioned contract demand is 500 KVA against maximum 516 

actual during 2019-20. But this was only in 1 month. The average maximum demand is 

352 KVA. Earlier, the Contract demand was 353 KVA but due to increase in some 

months & penalties, it was got increased to 500 KVA in January 2020. It is satisfactory 

ii.  Power  factor : The average power factor from Electricity bills found as follows : 
 

 
 

 

Month 
 

Gr id KWH  
 

Gr id KVAh 
 

PF 

Apr 99919 107440 0.93 

May 118150 124368 0.95 

Jun 52049 57832 0.9 

July 65110 72344 0.9 

Aug 133622 143680 0.93 

Sep 149378 157240 0.95 

Oct 88455 101672 0.87 

Nov 89934 103372 0.87 

Dec 148041 164490 0.9 

Jan 86515 94038 0.92 

Feb 92607 101766 0.91 

Mar 63767 69312 0.92 

Total 

(MW/MVA) 

 

11.88 
 

12.976 
 

0 .915 

Average 98962  0.91 
 
 

The energy charges are based on kVAH reading. It is suggested that power factor be increased to 

average 0.99. Saving on this score is as follows: 
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Narr ation Values 

Annual kWh- Lacs 11.87 

Existing PF 0.915 

Proposed PF 0.99 

KVAH with existing power factor 12.973 

KVah with proposed power factor 11.990 

Saving in kVAH - Lacs 0.9828 

Rate / kvah including other variable charges 5.94 

Amount savable - Rs lacs 5.84 

Expected investment on replacement of damaged 

capacitors, relay , APFC on 2nd transformer 

 

1.6 

Payback period ï Months 3 

 

 

3) Share of Energy Consumption in dif ferent Processes- The auditors tried to calculate energy 

consumption of various equipment as independent meters are not installed. Details have been 

given in respective xls sheets and dealt separately. The summary of the same is as follows: 

 

 

 
 

Lacs kWh 
 

%age 
Sheet name 

of xls file 

Annual Energy Consumption 14.6 100%  

Fans 3.3 22% Fans 

Lighting 3.2 22% Lighting 

Computers 2.4 16% Computers 

Air conditioning 1.6 11% AC 

Pumps 0.7 5% Pumps 

Water Coolers 0.4 2.5% Water Coolers 

Exhaust Fans 0.1 0.8% Fans 

Misc Mess & Canteen refrigerators, 
Construction, lif ts, misuse, etc 

 

3.0 
 

20% 
 

 

Total 
 

14.63 
 

100%  
 

 

 

Thus  fans  and  lighting  consumptions  are  predominant  in  this  building.  Consumption  is 

graphically shown as follows: 
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4) Total Electr icity  bill  : Contract Demand and monthly charges are of the university in year 

2019-20 are as follows: 
 

 
Month 

Contract 

Demand - 

KVA 

 

Gr id 

KWH  

 

Solar 

Adjusted 

 
Gr id MDI  

 
PF 

 

Electr icity Bill 

after  Solar  Rebate 

Apr  
 
 
 
 
 
 

353 

99919 0 340 0.93 6.33 

May 118150 0 328 0.95 7.57 

Jun 52049 0 216.3 0.9 3.74 

July 65110 0 350.5 0.9 4.38 

Aug 133622 0 480.9 0.93 8.84 

Sep 149378 0 516.3 0.95 9.7 

Oct 88455 0 338 0.87 6.62 

Nov 89934 44 301.1 0.87 6.72 

Dec 148041 0 480.2 0.9 10.79 

Jan 
 

 
 

500 

86515 24 306 0.92 6.21 

Feb 92607 0 285.8 0.91 6.67 

Mar 63767 0 290.4 0.92 4.39 

Total 1187547    82.0 

Average  98962 6 353 0.91 6.83 
 

The Average consumption of year 2019-20 was 0.99 Lacs Kwh. The original Contract demand 

was 353 KVA but in months of July, August, September the MDI crossed demand so it was got 

increased to 500 KVA in January 2020. 
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Specific Energy Consumption: Government of India has made audit of building with 

contract demand of more than 120 KVA compulsory. Some guide lines for energy consumption 

of buildings is as follows: 
 

 

Narr ation 
  

K WH/ Sq. m/year  

Normal for fully air conditioned building 24 hours working 200 to 400 

Possible for fully air conditioned building 24 hours working 120 to 140 

Mandatory for fully air conditioned building for day use 140 

Mandatory for non air conditioned building for day use 26 

Star  rating for  

composite climate 

 

Air  condit ioned area >50%  
Air  condit ioned 

<50%  

5  Below 90 Below 40 

4  90-115 40-50 

3  115-140 50-60 

2  140-165 60-70 

1  165-190 70-80 

 

Specif ic energy consumption or Energy performance index for buildings in this university is as 

follows: 

 

 

Total Electricity Consumption - lacs kwh 14.63 

Total Covered Area of University - m2 82881.8 

So Specif ic Energy Consumption or EPI ï kwh/ m2/ year 17.7 

 

The maximum limit by BEE for day use is 26 kwh/m2/year. Administrative blocks, lectures halls 

laboratories etc are used during day time and hostels are used from evening to morning. No 

standards for such use are available. Still, the assessed energy consumption is less than BEE 

standard. 
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2)  Use  of  r enewa bl e ener gy  in univ er sit y  
 

In a bid to reduce dependence on fossil  fuel produced energy, the university authorities have 

made efforts to use as much renewable energy as possible. For this, they have installed PVC 

solar cells for producing Electricity and solar water heaters for producing hot water for students 

for bating & other purposes. It is a very good step. 

 

1)  Solar  Power  Plant 
 

5 Nos Solar power plants distributed under 7 nos inverters have been installed across the 

university with the total installation of 210 KWp. All of the Power Plants are properly 

installed in shade free area. These are well maintained. 

 
 

The electricity production from that is as follows: 
 

 
Month 

 
Total Solar  

 
Gr id KWH  

 

From DG 

Set 

 

Total 

kWh 

 

% of 

Solar  

 210     

April 27310 99919 845 128074 21% 

May 25979 118150 1925 146054 18% 

June 21348 52049 3150 76547 28% 

July 18398 65110 1400 84908 22% 

August 19879 133622 3150 156651 13% 

September 20836 149378 2030 172244 12% 

October 20836 88455 845 110136 19% 

November 20266 89934 1925 112125 18% 

December 19617 148041 3150 170808 11% 

January 15608 86515 1400 103523 15% 

February 17445 92607 3150 113202 15% 
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March 23342 63767 2030 89139 26% 
 

Total in lacs 
 

2.509 
 

11.875 
 

0.25 
 

14.634 
 

17.1% 

 

Thus about 17.1 % electricity is met through Solar power. It is very good. Most the roof space 

available is either covered by solar power plants or by solar water heaters at hostels. The plant 

authorities plan to cover some more available area in near future. 

 

2) The split up of solar Electricity produced from April to September from diff erent plants 

is given below (detailed is covered in Xls sheet ñUttaranchal Univ Solarò in tab Energy): 
 

 

 

Month 

 

 

Library 1 

 

Library 

2 

 

L ibrary 

3 

 

Law 

college 

 

Manage 

ment 

 

Civi l 

Block 

 

Polyte 

chnic 

 

Total 

Solar  

 

Installed Capacity 30 30 30 50 20 20 30 210 

April 2695 3536 3385 7399 2589 2665 4113 26382 

May 2742 3606 3443 7377 2169 1935 4113 25385 

June 3095 3029 3270 6187 1900 2274 3449 23204 

July 3495 2306 3278 5526 1625 2034 3087 21351 

August 2977 1933 2794 4848 2036 1772 2691 19051 

September 3637 3323 3415 6087 2036 2220 3386 24104 

Total in 180 Days 18641 17733 19585 37424 12355 12900 20839 139477 

Days 180 180 180 180 180 180 180 180 

KWH/KW/Day 3.45 3.28 3.63 4.16 3.43 3.58 3.86 3.69 

Generation in 365 
Days 

 

37800 
 

35959 
 

39714 
 

75888 
 

25053 
 

26158 
 

42257 
 

282828 

Should be Value 4.25 4.25 4.25 4.25 4.25 4.25 4.25 4.25 

Should be KWH in 
180 Days 

 

22950 
 

22950 
 

22950 
 

38250 
 

15300 
 

15300 
 

22950 
 

160650 

Short Fall in 180 
Days 

 

4309 
 

5217 
 

3365 
 

826 
 

2945 
 

2400 
 

2111 
 

21173 

Should be KWH in 
365 Days 

 

46538 
 

46538 
 

46538 
 

77563 
 

31025 
 

31025 
 

46538 
 

325763 

Short Fall in 365 
Days 

 

27897 
 

28805 
 

26953 
 

40139 
 

18670 
 

18125 
 

25699 
 

42934 

 
Cost of Shor tfall / Year  @ Rs 5.94 / Unit  

  
Rs 2.55 lacs 

 

 

The above table shows that average generation from April to September is 3.69 kwh/KWp /day. 

Ideally it should have been 4.00 to 4.25 kwh/KWp/day. Thus about 42934 kwh/ year costing 

Rs 2.55 Lacs has been produced less. 
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Looking at this shortfall, the plant authorities started close monitoring & cleaning of panels in October. The 10 days results of October are as follows: 
 

 Capacity 
KWp 

 Location Capacity Location Capacity Location Capacity Location Capacity Location Capacity Location Capacity 

Management 20 KWH/  
KW/d ay 

Civil 20 Law 50 Polytechnic 30 Library 1 30 Library 2 30 Library 3 30 

Date Kwh Kwh KWH/  
KW/d ay 

Kwh KWH/  
KW/d ay 

Kwh KWH/  
KW/d ay 

Kwh KWH/  
KW/d ay 

Kwh KWH/  
KW/d ay 

Kwh KWH/  
KW/d ay 

11-10-2020 73 3.65 87 4.35 247 4.94 136 4.53       

12-10-2020 72 3.60 52 2.60 233 4.66 128 4.27       

13-10-2020 67 3.35 81 4.05 231 4.62 126 4.20       

14-10-2020 56 2.80 79 3.95 215 4.30 116 3.87       

15-10-2020 64 3.20 81 4.05 214 4.28 116 3.87 120 4.00 120 4.00 114 3.80 

16-10-2020 62 3.10 83 4.15 220 4.40 120 4.00 124 4.13 123 4.10 117 3.90 

17-10-2020 60 3.00 85 4.25 224 4.48 121 4.03 125 4.17 124 4.13 118 3.93 

18-10-2020 58 2.90 84 4.20 225 4.50 121 4.03 81 2.70 81 2.70 78 2.60 

19-10-2020 63 3.15 87 4.35 234 4.68 126 4.20 135 4.50 132 4.40 126 4.20 

20-10-2020 58 2.90 89 4.45 234 4.68 128 4.27       

Average 63.3 3.2 80.8 4.0 227.7 4.6 123.8 4.1 117.0 3.9 116.0 3.9 110.6 3.7 
 

The results are discussed as follows: 
 

i. Up to September 2020, average generation was 3.69 kwh/kwp/day. 
 

ii.  In October 2020, in most of buildings average is 4 to 4.6 
 

iii.  Still it is only 3.2 in management building and 3.7 in library 3. 
 

iv. It is suggested that individual cells of these solar cells be got checked to plug this shortfall  : 

 
 Management building -3.2 only 

 

 Library 1 & 2 ï 3.9 only 
 

 Library 3- 3.7 only 
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Approximate less generation from these solar plants are as follows: 

 
 

Location 
 

Installed 

 
Existing 

 
Possible 

 
Shortfall/ annum 

 
Amount @5.9 

Library Inverter 1 30 3.9 4.1 2190 12921 

Library Inverter 2 30 3.9 4.1 2555 15074 

Library Inverter 3 30 3.7 4.1 4526 26703 

Law college 50 4.6    

Management 20 3.2 4.1 6826 40270 

Civil Block 20 4.0    

Polytechnic 30 4.1    

 

Total/ Average 
 

210 
 

3.9 
 

4.1 
 

16097 
 

94969 

 

Thus there is scope of minimum 16097 kwh costing Rs 94969 more generation. 
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3. Solar  Water  Heaters 
 

12 nos solar water heaters each of 2000 litre per day totalling 24000 Lpd capacity are installed 

on top of hostels for hot water requirements of students. To provide hot water during cloudy 

days or when proper heat is not available, Hybrid system has been installed here that enables the 

authorities to turn on electric heaters to get hot water. The water heated in the solar heaters is 

stored in the insulated tanks each of 2000 liter capacity. The water is used by the students in the 

morning/ evening hours. 

 
 

As the hot water is mostly needed in winter season, it is suggested that in summers, the hot 

water be utili zed in mess kitchens where electric water heaters are provided for heating food at 

the time of serving food and also in cleaning. If need be, additional storage capacity can be 

created. 

 

 
 

 
 

Some observations are as follows: 
 

i. As stated, some hot water can be used in kitchen in summer 
 

ii.  Install  energy meter for each block to measure power consumed by electric heaters. If 

found more, then remedial measures li ke providing additional hot water tank can be 

taken. 

iii.  The maintenance was satisfactory 
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3)  Vol t a ge 
 

 

The university authorities have installed 2*500 kva, 11000/433 volts transformers for receiving 

electrical supply from grid. It is a good arrangement. The auditors measured power supply for 19 

hours with an on line power analyzer. The voltage profile of those 19 hours is as follows 

 

 

Time 
 

Phase V 
 

Li ne V 

15:00:00 237 410 

16:00:00 238 412 

17:00:00 241 417 

18:00:00 239 415 

19:00:00 244 422 

20:00:00 249 431 

21:00:00 252 436 

22:00:00 250 433 

23:00:00 252 437 

00:00:00 253 439 

01:00:00 255 442 

02:00:00 256 443 

03:00:00 257 444 

04:00:00 256 443 

05:00:00 252 437 

06:00:00 247 428 

07:00:00 242 418 

08:00:00 235 407 

09:00:00 233 404 

Average 247 427 
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Here, we can see that the voltage remains high all the time. It ranged from 233 to 257 volts, with 

average of 247 volts. Electrical equipment is rated for 230 volts in the range of 220-240 volts. 

Higher voltage results in high Energy consumption & has detrimental effect on equipment. 

Its effect is discussed as follows: 
 

1. Effect of voltage on lighting- At present about 3300 fluorescent tubes are installed. Normal 

fluorescent tubes are designed for 230 volts. Best efficiency of conventional fluorescent 

tubes is obtained at about 215 volts .It is brought out that higher voltage besides causing 

premature damage to luminaries, also unnecessarily increases power consumption as 

illustrated by following table- 

 

 

Sr . no Lamp 90% voltage 110% voltage 

1 Fluorescent Tube light   

 Light output -9% +8% 

 Power input -15%  +18%  

 

Thus net effect of 110% voltage is 10% excess consumption in fluorescent tubes & about 5% in 

other tubes. 

2. Effect on fans: The increase in voltage increases fan power consumption as well  as noise 

level. University authorities have already installed electronic regulators on all fans. But if 

this regulator is used at maximum point, then both energy consumption & noise level 

increases. So as far as possible about 220 volts should be supplied. 

 
 

3. Other  equipment : For best eff iciency, voltage should be 220-230 volts . 
 

 
 

4) Remedial measures: Following can be done without much investment: 
 

i. Transfor mer  Taps: One transformer tap is at no. 1 position and 2nd is at no. 2 position. 
 

It is suggested that both be kept at no. 3 position. 
 
 

 

Location 
 

Rated kVa 
 

Tap 
 

Effect 

DG Room 1 500 2 2.5% higher 
 

DG Room 2 500 1 5% higher 

 

ii.  One 250 kva voltage stabili zer is installed for computer labs & library. It is under-leaded. 
 

Load of some adjoining buildings can be put here. 
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iii.  One stabilizer installed for the auditorium remains idle for most times as auditorium is 

used rarely. A changeover switch can be fitted and it can feed stable voltage to the other 

buildings and hostels. By this, detrimental effect of high voltage and unnecessary high 

energy consumption of various equipment can be avoided. 

 
 

Approximate saving & investment are as follows: 
 

Narr ation Units Values 

Present annual Energy Consumption KWH 1549594 

Assume modest 1% Saving by reducing voltage KWH 15496 

Amount savable @ Rs5.94/KWH Rs 92046 

 
 
 
 

4). Power  Fa cto r  
 

Presently, automatic Power Factor Controller (APFC) Panel has been installed on transformer 1 

only. The auditors checked the Annual Power Factor coming out to average 0.91 and lowest 

being 0.87 for 2 months. Following reasons were found responsible: 

1) The relay was faulty. It may be got repaired or replaced so that proper nos of capacitors 

remain ON. It is an 8 step relay; this time 12 step relay should be installed. 

2) The capacitors installed are of bigger size. It is suggested that 5-6 smaller capacitors of 

capacities 1-5 KVAR be installed so they can cater to the smaller adjustments needed for 

proper Reactive Power supply. 

3) Capacitor panel is not installed on Transformer 2. It was informed that it is already 

planned. This work can be done on priority. The capacity is calculated in the following 

table. 
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The annual average Maximum Demand is 352.8 KVA, the capacity of the APFC panel required 

here is calculated below: 

 

 
 

Narr ation 
 

Units 
 

Values 

Present Power Factor  0.91 

Should be Power Factor  0.99 

Average Maximum Demand KVA 352.8 

Maximum Load KW 321.1 

Additional Capacitors required KVAR 99.5 

KVA after installation  324.3 

Reduction in demand KVA 28.5 

 

The effect of low power factor has already been discussed in earlier chapter. 
 

 
 
 
 
 
 

5)  Ligh t ing  
 

 

The university authorities gave us complete details of luminaries installed in all  institutes under 

university. The auditors surveyed about 50 % area and compared type of fittings, their height, 

and type of reflectors. Some data was collected verbally. Based upon this survey and data 

obtained from plant authorities, hours and days of running, the energy consumption is 

calculated as follows ( xls file sheet "Luminaries" row 44 to 103)  : 

 

 

S.No  Location Nos Watts Annual KWH  

1 Fluorescent Tubes 3398 46 229585 

2 LED Tubes  2266 20 66566 

3 LED bulbs  1428 6 12585 

4 LED outdoor fitting 34 36 3525 

5 CFL troffer fittings 47 3*36 8771 

6 CFL bulb  84 12 1481 

  Total 7257  322513 

 

Thus total energy consumption as per above table is 3.22 lacs kWh. 

 

2) Following is observed plant data, verbal discussion & field checking- 
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Silvered glass 
 

Stainless steel 

- 0.5 to 0.85 
 

- 0.55 to 0.60 

 Chromium plate - 0.55 to 0.60 

 Vitreous enamel - 0.60 to 0.70 

 Plastic Polymer in mirror optic finishing -0 .80 to 0.85 

 Aluminum Sheet: High purity aluminium 
 

sheet, anodized 

-0.85 

 

 
 

i. Most of the Fluorescent & LED tubes in hostels are installed in on walls rather than ceiling. 
 

Due to this, very less direct light falls on the working plane; most of it reaches working plan 

after reflection. It is suggested that tubes be shifted to ceiling wherever possible so direct 

light falls on working plane and proper utili zation of light is done. 

 

 

ii.  All  Fluorescent tubes approximately 3398 nos. are without reflectors & most of these are 

installed on walls. . 

 

Though the authorities have already taken many steps for reduction, yet some more need to be 

taken. Energy conservation is an endless task. After each step another is ready. A comparative 

study of all  luminaries is given at annexure no. 3/1 (xls file sheet "Lighting" row 1 to 34) to 

Some of saving potentials are as follows: 

 

 

3) Fluorescent tubes: 
 

3.1) Reflectors/ Reflection Factor : Depending upon quality of reflector surface, some light is 

absorbed by it and some is reflected to working plane. A good reflector increases light output 

by over 50% than ordinary reflector, thereby decreasing no. of light points. The quantity of 

reflected light depends upon reflection factor, which is the ratio of reflected light to incident 

light. For different surfaces, it is as follows: - 
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In the picture given above, most of the light is directed at the opposite wall,  the ceiling, the wall 

below and ground which are called non-working planes. Very less light is directed at the 

intended table that is the working plane. The light received on the working plane comprises of 

direct light as well as reflected light reflected from ceiling and wall. This effect is well explained 

and backed with a calculation further in this chapter. 
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Effect of installation on walls: It has been discussed above. Light does not fall  on working 

plane. It is illustrated with following images: 
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By this method lux level will  increase & wattage of tube can be decreased. It may also become 

possible to de-lamp some fluorescent tubes. 

 
 

4) Replacement of fluorescent tubes with LED lamps: A comparative table of fluorescent 

tubes installed on walls with LED lamp installed at proper angle with a reflector is is shown 

below. The actual calculations are available in Excel sheet in tab Lighting. 

 

 
 

Par ticulars 
40 W 

Fluorescent 

 

28 W -T5 
20W 

LED  

 
 

w/o reflectors 
Silver  optic 

reflectors 

 

20 W 

Total Watts with choke 44 32 24 

Lumen/ watt 55 90 75 

Total light 100% 100% 100% 

Direct light 33% 33% 100% 

Reflected light 67% 67% 0% 

Average reflection factor 40% 80% 100% 

Average light transmitted through reflection -% 27% 54% 0% 

So total light received on working plane 60% 87% 100% 

Actual lumen received  / Watts 33 78 75 

Possibility  of energy saving by installi ng LED    

Expected wattage of LED including system 11 25 24 

Saving %  76%    



Energy Conservation in Uttaranchal University, D.Dun. 

27 AECEP 

 

 

 
 

Considering the actual Lumens/Watt received, only 11W LED light will  be sufficient in 

comparison to 40W Fluorescent tubes. Next size available in the market is 12W that can be 

installed. The University authorities are aware of the saving potential of LED tubes. They are 

already installing the LED tubes in a phased manner. Still there are around 3400 Nos fluorescent 

tubes existing over the university campus that can be retrofitted with these reflectors. To keep 

issue alive, we suggest replacement of 500 fluorescent tubes with 12 Watt lamps. The saving & 

investment is as follows: 

 

 

Narr ation Values 

Wattage for 1 Fluorescent tube + Ballast 44 

Wattage for 1 LED bulb + Ballast 15 

Saving / fluorescent tubes  - Watts 29 

Saving for 500 tubes in 5 hours 9 months 24 days - kwh 15660 

Money savable -Rs@ Rs 5.94/KWH 93020 

Investment @ Rs120 per bulb 60000 

Payback period- Months 8 

 

4)  3*36 Watts CFL Troffer  lights: 47 such lights are installed in central library & some 

more are installed at different locations. These have following defects: 

i. CFL lamps being compact version of fluorescent tubes are less eff icient than latter. 
 

ii.  With passage of time, conventional reflectors installed on these have become dull. So 

light reflection is less. 

iii.  The cover on these has also become dirty. 
 

 




