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Vydyuthi Energy Services (VES) 
 

Vydyuthi Energy Services (VES) under Indira Babu Energy Ventures Pvt. Ltd, located in Kerala, 

India with services focused on energy sector. VES helps businesses and organizations across 

sectors to identify energy efficiency drivers and enable them to adopt viable action plans. 

VES is empaneled as Energy Auditing Firm under Energy Management Centre Government of 

Kerala with Empanelment No: EMCEEA-4720E 

VES works with the vision of supporting the economy in achieving the Sustainable Development 

Goals (SDG) target by 2030. The important focus of the activities are to Enhance awareness, 

acceptability and applicability of energy efficiency and renewable energy technologies and provide 

energy services to build a sustainable future for generations to come Other than energy auditing, 

VES offers consulting, training, project management services and R&D in the below areas for 

businesses in India and abroad 

• Energy Efficiency 

• Renewable Energy 

• Power Quality assessment 

• E-Mobility 

• Carbon Accounting. 
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1. Executive Summary 

The objective of this Energy Audit and Report is to evaluate the current energy efficiency and 

prospective energy saving potential of the College - Christian College, Kattakkada,   

Thiruvananthapuram, to achieve greater energy efficiency and reduce energy consumption, while 

maintaining current level of occupant’s comfort. Indira Babu Energy Ventures Pvt. Ltd (Vydyuthi 

Energy Services), conducted the Energy Audit in the College on 8th & 9th April 2021. 

 

The Christian College, Kattakkada, Thiruvananthapuram, is under the Electrical section, 

Kattakkada of Electrical Division Kattakkada, with Consumer Nos.1145529000140(Science Block, 

Auditorium etc.,Connected load 36kW, LT-6A, three phase with average monthly energy 

consumption of 1673kWh) & 1145523000141(Administrative Block, Arts Block, Central Library 

Building etc., Connected load 10kW, LT-6A, Three phase with average monthly energy consumption 

of 2624kWh.) 

The details of the  Energy Audit with calculations and energy saving potential together with cost-

benefit analysis are included in this report. The report finds prospects in improved energy efficiency 

of the College. 

 It is observed an Energy saving potential of about 6617kWh per year, for Consumer 

No.1145529000140, resulting approximate annual financial savings of Rs.37719. 

                                                                  & 

Energy saving potential of about 6805kWh per year for Consumer no. 1145523000141, 

resulting approximate annual financial savings of Rs.44234. 
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Table 1.a. Retrofitting in Buildings – Science Block, Auditorium etc.                                   
(Consumer no.1145529000140, Connected load- 36kW) 

Sl 
No 

Description of work Rate 
per 
item 
(Rs.) 

No. of 
items 

required 
(Nos) 

Investmen
t Required 

(Rs.) 

Annual 
Energy 
Saving 
Potential 

(kWh) 

Annual 
Financial 
Savings 

(Rs.) 

Pay 
back 

Period in 
Years 

1 

Retrofitting  T12 
Fluorescent Tube lights 

with 18W LED Tube 
light 

 
400 

 
25 

 
10000 

 
374 

 
2132 

 
4.6 

3 

Retrofitting  T8 
Fluorescent Tube lights 

with 18W LED Tube 
light 

 

400 
 

125 
 

50000 
 

990 
 

5643 
 

8.8 

4 
Retrofitting Compact 

Fluorescent Lamp(CFL) 
with 7w LED bulb 

 

160 
 

10 
 

1600 
 

69 
 

395 
 

4 

5 

Retrofitting old inefficient 
ceiling fan with BEE star 

rated ceiling fan with 
service 

value 4.0 or above 

 
2100 

 
     145 

 
304500 

 
5184 

 
29549 

 
10 

Total 366100 6617 37719 6.8 

         Energy saving potential of about 6617kWh per year, with an annual financial savings of  
Rs. 37719(approx.) . Investment required is about Rs. 366100. 
 

Table 1.b. Retrofitting in Buildings – Administrative Block, Arts Block, Central Library 
Building etc.(Consumer no.1145523000141,connected load-10kW)     

Sl 
No 

Description of work Rate 
per 
item 
(Rs.) 

No. of 
items 

required 
(Nos) 

Investment 
Required 

(Rs.) 

Annual 
Energy 
Saving 
Potenti

al 
(kWh) 

Annual 
Financial 
Savings 

(Rs.) 

Pay 
back 

Period in 
Years 

1 

Retrofitting  T12 
Fluorescent Tube lights 

with 18W LED Tube 
light 

 
400 

 
7 

 
2800 

 
209 

 
1359 

 
2 

3 

Retrofitting  T8 
Fluorescent Tube lights 

with 18W LED Tube 
light 

 

400 
 

135 
 

54000 
 

2138 
 

13897 
 

3.8 

4 
Retrofitting Compact 

Fluorescent Lamp(CFL) 
with 7w LED bulb 

 

160 
 

4 
 

640 
 

25 
 

163 
 

4 

5 

Retrofitting old inefficient 
ceiling fan with BEE star 

rated ceiling fan with 
service 

value 4.0 or above 

 
2100 

 
     124 

 
260400 

 
4433 

 
28815 

 
9 

Total 317840 6805 44234 4.7 

 
Energy saving potential of about 6805kWh per year, with an annual financial savings of 
Rs.44234(approx.) . Investment required is about Rs.317840. 
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2. Introduction 

 
The Christian College, Kattakkada, Thiruvananthapuram, functions in various buildings. This 

College was established in 1965 and is an Arts and Science College, under the Society for Education 

of the SIUC community of the Church of South India and registered under the Travancore-Cochin 

Literary, Scientific and Charitable Societies Registration Act XII of 1955 and is affiliated to the University 

of Kerala and recognized by the University Grants Commission. 

 

The major sections in the College, include Administrative Block, Arts Block, Science Block, 

Auditorium, Central Library Building etc. 

 

Data regarding connected loads and usage pattern, were identified during the Energy Audit and 

preliminary survey on 8th & 9th April 2021. Below image shows the building, where Audit was carried 

out. 

 

 

 

Image 2.1: Christian College, Kattakada Building front view 
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3. Connected Load Description 

The various buildings have major loads, which include Lights, Fans, computers, Air Conditioner, 

water pump etc, and office use appliances.  

Most of the Lights used are T12/T8 Fluorescent Tube lights, which are not energy efficient. LED & 

CFL lights are rarely used, which are comparatively energy efficient. Fans used are of ordinary 

inefficient type and most of the fan regulators are ordinary inefficient type. Electronic fan regulators 

are rarely used, which are energy efficient.  

Air conditioners are BEE Star labelled, which are energy efficient, and Air conditioned rooms are not, 

properly, air tight, viz, Ground Floor AC room of Administrative Block.  

Computers used are of energy efficient models.  

The total connected load is 36kW for Consumer No.1145529000140 (Science Block, Auditorium 

etc.) and 10kW for Consumer no.1145523000141 (Administrative Block, Arts Block, Central Library 

Building etc,), as per utility Electricity bill. However, the sum of connected load accounts to 

approximately 37.5Kw for Consumer No.1145529000140 and 24kW for consumer 

no.1145523000141, as per the available data collected during the energy audit. This increase in 

connected load needs to be regularised at the concerned Electricity Office. 

The details of each appliance, in terms of location and numbers are provided in Annexure 1 of this 

document. 
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Image 3.2: Old Inefficient type Tube light and Resistor type Fan regulator 

 

Image 3.1: Energy Efficient LED Tube light and Electronic type Fan regulator  
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The load pattern observed are as shown in tables 2.a and 2.b respectively, according to the available 

data, during the energy audit. The load details, with number of each appliance, are shown in 

annexure 1. The contribution of each appliance to total connected load is shown in images 4.a and 

4.b, for the buildings, respectively. 

 
Table 3.a : Load Distribution   

(Consumer No. 1145529000140) 
Image 3.a.Load Distribution chart   
 Consumer No. 1145529000140 

 

Loads 
Total 

Wattage 
(W) 

Percentage 
of load (%) 

T12 & T8 Tube 
lights 

5800 15 

CFL & LED lighting 1525 4 

Ventilation (Fan) 12125 32 

Air conditioner 6300 17 

Computer and 
peripherals 

1440 4 

Pump 5968 16 

Other appliances 4522 12 

TOTAL 37500 100.00% 

 
 
 
 
 
 

 

 

Table 3.b: Load Distribution  
 (Consumer No. 1145523000141) 

Image 3.b.Load Distribution chart   
 (Consumer No. 1145523000141) 

 

Loads 
Total 

Wattage 
(W) 

Percentage 
of load (%) 

T12 & T8 Tube 
lights 

5098 22 

CFL & LED lighting 515 2 

Ventilation(Fan)  9390 39 

Air conditioner 3200 13 

Computer and 
peripherals 

5000 21 

Other Appliances 800 3 

TOTAL 24165 100.00% 
 

 

 

  

 
 

T12 & T8 
Tube lights

CFL & LED 
lighting

Ventilation 
(Fan)Air conditioner

Computer 
and 

peripherals

Pump

Other 
appliances

T12 & T8 
Tube 
lights

CFL & LED 
lighting

Ventilation 
(Fan)

Air 
conditioner

Computer 
and 

peripherals

Other 
appliances
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4. Energy Performance Analysis 

The details, calculated approximate annual energy consumption of various loads, are shown in tables 

3.a and 3.b. From the pie charts in images 5.a and 5.b, it can be seen that major energy consumption 

are by Ventilation (Fan), Lighting, Air conditioning and computers.  

Most of the existing lights are inefficient T12 & T8 fluorescent tube lights and these can be replaced 

with LED lights. The fans used are of ordinary inefficient types and these can be retrofitted with BEE 

Star labelled fans. The calculations are given in Section 7. 

 

Table 4.a.: Annual energy consumption-  
Equipment wise (Consumer No. 

1145529000140) 

Image 4.a.: Annual energy consumption 
 chart-Equipment wise  

(Consumer No. 1145529000140) 
 

Loads 

Annual 
energy 

consumption 
(kWh) 

Percentage 
of annual 

energy 
consumption 

(%) 

T12 & T8  
Tube lights 2552 13 

CFL & LED 
lighting 

201 1 

Ventilation 
(Fan) 

15551 79 

Air 
Conditioner 

176 1 

Computer 
and 
peripherals 

120.648 1 

Pump 984.72 5 

Other 
appliances 

150 1 

TOTAL 19735.95 100.00% 
 

 

 

 

 
 
 
 
 
 
 
 

T12 & T8 
Tube lights

CFL & LED 
lighting

Ventilation 
(Fan)

Air 
conditioner

Computer 
and 

peripherals Pump

Other 
appliances
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Table 4.b. : Annual energy consumption  –Equipment wise 

 (Consumer No.  1145523000141) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Loads 
Annual Energy 

Consumption (kWh) 
Percentage of energy 

consumption (%) 

T12/ T8  Tube lights 4597 15 

CFL/LED lighting 508.64 2 

Ventilation (Fan) 13338.6 43 

Air conditioner 4224 14 

Computer and peripherals 5293.2 17 

Other Appliances 2800 9 

TOTAL 30761.44 100.00% 

Image 4.b. Annual energy consumption chart–Equipment wise 
 (Consumer No. 1145523000141) 

 

T12 & T8 Tube 
lights
15% CFL & LED 

lighting
2%

Ventilation 
(Fan)
43%

Air 
conditioner

14%

Computer and 
peripherals

17%

Other 
appliances

9%
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5. Energy Saving Potential  
An annual energy savings of about 35%, is assessed, by retrofitting inefficient Lights & Fans with 

Energy Efficient Lights & Fans. Below are the important recommendations and the bar graphs 8.a and 

8.b show comparison of existing energy consumption and reduced energy consumption, as per the 

recommendations for the two consumer numbers, respectively. 

1 

 
 
 
 
 
Replacing the existing T12 Fluorescent Tube lights  and T8 
Fluorescent Tube lights with 18W LED Tube  light. 

 

 

 

 

 

 

 

 

 

 

LED Tube light 

2 

 
 
 
 
 
Replacing the existing  CFL lamps with 7 W LED  bulbs . 

 

 

 

 

 

 

 

 

 

LED Bulb 

3 

 
 
Replacing the existing  old & inefficient ordinary  fans with 
BEE star rated ceiling fan with service value 4.0 or above.  
 
(Energy Saving calculation done considering the power  
consumption at full speed.) 

 

 

 

 

 

 
 

 

 

BEE star rated fans 
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CFL

Comparison of energy consumption before and after retrofitting New Building 

572

198
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1

After Retrofitting

Before Retrofitting

T12 flourescent
Tube light

Annual Energy Consumption in kWh

Image 5.1: Comparison of energy consumption before and after retrofitting T12 fluorescent tube lights 
Consumer No.1145529000140 

1980

990

0 500 1000 1500 2000 2500

After Retrofitting

Before Retrofitting

T8 flourescent Tube 
light

Annual Energy Consumption in kWh

Image 5.2 Comparison of energy consumption before and after retrofitting T8 fluorescent tube lights 
in Consumer No.1145529000140 
 

Annual Energy Consumption in kWh 

Image 5.3 Comparison of energy consumption before and after retrofitting CFL Consumer 
No.1145529000140 
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15551
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Ceiling Fan
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320

111
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Image 5.4 Comparison of energy consumption before and after retrofitting Ceiling fans in Consumer 
No.1145529000140 

Image 5.5 Comparison of energy consumption before and after retrofitting T12 fluorescent tube lights 
in Consumer No.1145523000141 
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T8 flourescent
Tube light

49.28
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Image 5.6 Comparison of energy consumption before and after retrofitting T8 fluorescent Tube light 
in Consumer No.1145523000141 

Image 5.5 Comparison of energy consumption before and after retrofitting Ceiling fans in Consumer 
No.1145523000141 

Image 5.5 Comparison of energy consumption before and after retrofitting CFL in Consumer 
No.1145523000141 
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6. Recommendations for Energy Saving 

Immediate energy savings, can be achieved from the effective usage of lights, Fans and Air 

Conditioners. The following activities, having no/low investment, can be adopted in these areas. 

• Replace the existing Fluorescent Tube lights (T12 & T8), with LED lights, (see the Executive 
Summary). 

• Replace old/ inefficient fans with BEE star rated ceiling fans, with service value 4.0 or 

above, (see the Executive Summary). 

• Switch OFF appliances, when not in use. 

• Utilize BEE star labeled appliances, as far as possible. 

• Maintain standard Electrical wiring, to avoid energy loss.  

• Avoid very old and obsolete appliances and replace with energy efficient and environment 

friendly appliances. 

• The existing Air Conditioners can be replaced with inverter Air conditioners, to get better 

energy efficiency. 

• Avoid the exposure of Air conditioner’s outdoor units, to sunlight. 

• Avoid air leakage in Air conditioned rooms. 

• Keep the computers in sleep/shut down mode, when not in use.(i.e, during lunch time) 

• The conventional UPSs in the Central Library Building can be replaced with Modular UPS, 
which will result in reduction of energy loss, heat loss & operating cost. 

• Regular cleaning of glass panes of Windows, light fixtures, Fans and other 

appliances, to get maximum output. 

• Utilize the natural lights and wind, as far as possible, to reduce energy consumption. 

• An Energy Conservation cell/club can be constituted and arrange Energy Conservation 

awareness programmes. Create awareness among the students &  employees, about 

the importance and practice of Energy Conservation and monitor, regularly, the energy 

conservation activities. 

 

Further, it is recommended to make the Central Library Building, Air conditioned and also, 

provide Diesel Generator (DG) supply to the Library. This will result in more effective utilization, and 

smooth & effective functioning of the Library. 
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7. Details of energy savings calculations 

 

(a). Consumer No.1145529000140, Connected load 36kW 
 

Energy Saving in Lighting by replacing existing 25nos. T12 Fluorescent Tube lights 
with 18watts LED Tube light. 

Annual working hours(Hrs.) 440 

No. of fittings(nos.) 25 

Wattage of one light fitting(kW) 0.052 

Total load(kW) 1.3 

Annual Energy Consumption(kWh) 572 

Total Savings of wattage with replacement(kW) 0.85 

Annual Energy Saving potential by replacement(kWh) 374 

Annual Financial Saving potential (@Rs. 5.7/unit)- Rs. 2132 

Investment required, for replacement(@ Rs. 400 per LED Tube light)- 
Rs. 10000 

Pay Back Period in years    4.6 

 
  

Energy Saving in Lighting by replacing existing 125nos. T8 Fluorescent Tube lights 
with 18watts LED Tube light. 

Annual working hours(Hrs.) 440 

No. of fittings(nos.) 125 

Wattage of one light fitting(kW) 0.036 

Total load(kW) 4.5 

Annual Energy Consumption(kWh) 1980 

Total Savings of wattage with replacement(kW) 2.25 

Annual Energy Saving potential by replacement(kWh) 990 

Annual Financial Saving potential (@Rs. 5.7/unit)- Rs. 5643 

Investment required, for replacement(@ Rs. 400 per LED Tube 
light)- Rs. 50000 

Pay Back Period in years 8.8 
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Energy Saving in Lighting by replacing existing 10nos. CFL Lamp to 7watts LED bulb. 

Annual working hours(Hrs.) 990 

No. of fittings(nos.) 10 

Wattage of one CFL Lamp(kW) 0.014 

Total load(kW) 0.14 

Annual Energy Consumption(kWh) 138.6 

Total Savings of wattage with replacement(kW) 0.07 

Annual Energy Saving potential by replacement(kWh) 69.3 

Annual Financial Saving potential (@Rs. 5.7/unit)- Rs. 395 

Investment required, for replacement(@ Rs. 160 per LED Bulb)- Rs. 1600 

Pay Back Period in years 4 

 
 

Energy Saving by replacing existing 145nos. inefficient ceiling Fan with BEE star 
rated ceiling fan (50w), with service value 4.0 or above. 

Annual working hours(Hrs.) 1430 

No. of  inefficient Fans(nos.) 145 

Wattage of one ceiling Fan(kW) 0.075 

Total load(kW) 10.875 

Annual Energy Consumption(kWh) 15551 

Total Savings of wattage with replacement(kW) 3.625 

Annual Energy Saving potential by replacement(kWh) 5184 

Annual Financial Saving potential (@Rs. 5.7/unit)- Rs. 29549 

Investment required, for replacement(@ Rs. 2100 per BEE star 
rated ceiling Fan)- Rs. 304500 

Pay Back Period in years 10 
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(b). Consumer No.1145523000141, Connected load 10kW 
 

Energy Saving in Lighting by replacing existing 7nos. T12 Fluorescent Tube lights 
with 18watts LED Tube light. 

Annual working hours(Hrs.) 880 

No. of fittings(nos.) 7 

Wattage of one light fitting(kW) 0.052 

Total load(kW) 0.364 

Annual Energy Consumption(kWh) 320 

Total Savings of wattage with replacement(kW) 0.238 

Annual Energy Saving potential by replacement(kWh) 209 

Annual Financial Saving potential (@Rs. 6.5/unit)- Rs. 1359 

Investment required, for replacement(@ Rs. 400 per LED Tube light)- 
Rs. 2800 

Pay Back Period in years    2 

 
  

Energy Saving in Lighting by replacing existing 135nos. T8 Fluorescent Tube lights 
with 18watts LED Tube light. 

Annual working hours(Hrs.) 880 

No. of fittings(nos.) 135 

Wattage of one light fitting(kW) 0.036 

Total load(kW) 4.86 

Annual Energy Consumption(kWh) 4277 

Total Savings of wattage with replacement(kW) 2.43 

Annual Energy Saving potential by replacement(kWh) 2138 

Annual Financial Saving potential (@Rs. 6.5/unit)- Rs. 13897 

Investment required, for replacement(@ Rs. 400 per LED Tube 
light)- Rs. 54000 

Pay Back Period in years 3.8 
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Energy Saving in Lighting by replacing existing 4nos. CFL Lamp to 7watts LED bulb. 

Annual working hours(Hrs.) 880 

No. of fittings(nos.) 4 

Wattage of one CFL Lamp(kW) 0.014 

Total load(kW) 0.056 

Annual Energy Consumption(kWh) 49.28 

Total Savings of wattage with replacement(kW) 0.028 

Annual Energy Saving potential by replacement(kWh) 25 

Annual Financial Saving potential (@Rs. 6.5/unit)- Rs. 163 

Investment required, for replacement(@ Rs. 160 per LED Bulb)- Rs. 640 

Pay Back Period in years 4 

 
 

Energy Saving by replacing existing 124nos. inefficient ceiling Fan with BEE star 
rated ceiling fan (50w), with service value 4.0 or above. 

Annual working hours(Hrs.) 1430 

No. of  inefficient Fans(nos.) 124 

Wattage of one ceiling Fan(kW) 0.075 

Total load(kW) 9.3 

Annual Energy Consumption(kWh) 13299 

Total Savings of wattage with replacement(kW) 3.1 

Annual Energy Saving potential by replacement(kWh) 4433 

Annual Financial Saving potential (@Rs. 6.5/unit)- Rs. 28815 

Investment required, for replacement(@ Rs. 2100 per BEE star 
rated ceiling Fan)- Rs. 260400 

Pay Back Period in years 9 
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8. Annexures 

8.1. Annexure 1. Energy Audit Sheets (enclosed) 
 

This document contains data collected during the walk-through audit and survey conducted on 

08- 02-2020. The number of appliances and hours of usage are indicated, with respect to each 

room/area in the building. 
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8.2. Annexure 2. Electricity Bill Details (Bills enclosed) 

Consumer No.       : 1145529000140 

Name of Consumer : Christian College, Kattakkada 

Connected Load : 36 kW 

Tariff : LT-6A/Three Phase 

Name of Section Office : Electrical Section, Kattakkada. 

 

 
Sl.No 

 
Consumption

(Month) 

 
Consumption 

(kWh) 

Monthly Average 
Consumption (kWh) 

Energy Charge 
(Rs.) 

1 July 2020 315 1673 1795.6 

2 September 
2020 

384 1673 2189.27 

Consumer No.       : 1145523000141 

Name of Consumer : Christian College, Kattakkada 

Connected Load : 10 kW 

Tariff : LT-6A/Three Phase 

Name of Section Office : Electrical Section, Kattakkada 

 

 
Sl.No 

 
Consumption

(Month) 

 
Consumption 

(kWh) 

Monthly Average 
Consumption (kWh) 

Energy Charge 
(Rs.) 

1 January 2021 3028 2868 19682.10 

2 March 2021 5156 2624 33514.90 
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