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Abstract

 This is a case study of a Bus Body Building unit 

located in the outskirts of Hyderabad.  

 The energy audit was sponsored by Non-

conventional Energy Development Corporation of 

A.P. (NEDCAP) the State Designated Agency 

(SDA) for implementation of Energy conservation 

activities in the state of Andhra Pradesh.  

 The energy audit  indicated scope areas for 

conservation of energy to the tune of 40%



Introduction

• Unit was commissioned in the year 1988. 

• It gets the engine chassis from Tata Motors

or Ashok Leyland. 

• Capacity 100 buses per month, 

• Present production is only about 50-55 buses per 

month



• The unit receives power at 11KV

• Contract Demand  - 350 KVA

• Avg recorded Demand – 200 - 250 KVA

• The total connected load 1500 KW

• Operates one shift from 08.00-17.00hrs

• Diesel used in the DG set for emergency

• The major electrical loads are Air Compressors, 

Arc Welding machines, Hand drilling machines, 

lathe machines, paint booth, water pumps, 

lighting etc.

Electrical Details



• The average monthly power consumption is 

around 30,000 kWh

• Monthly bill varies from Rs. 1.5 - 2.1 lakhs

• & avg  (Rs. 1.6 Lakhs/month)

• Electricity charges are Rs.3.5/Kwh, but 

actual unit cost works out to Rs. 5.3/Kwh 

including demand charges

• Energy cost in the total value addition of the plant 

is only 1%

• Specific power consumption of the plant is 

550-600 Kwh/bus



Load Profile:

typical load profile of the plant of one day



Electrical load break-up

SL.NO. LOAD %

1. Air Compressors 31.87

2. Painting booth blower motors 3.0

3. Arc Welding plants 31.7

4. Mig Welding plants 5.25

5. Hand drilling machines 7.5

6. Other M/c’s 14.8

7. Lighting in Workshop 2.4

8. A/c, Fans in Workshop 3.3

Total 100



Break-up of Energy Consumption
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Energy Conservation Options



1. Reduction of Contract Maximum 

Demand (CMD)

• The present contract maximum demand (CMD) is  

350 KVA. 

• The normal recorded demand during the study 

period was 210 KVA, 

• Where as the  recorded maximum demand is around 

256 KVA based on the past 12 months average (Jan 

2006 – Dec 2006).



• Billed demand paid by the plant is 80% of the 350 

KVA CMD, i.e. 280 KVA

• Rs. 50,200/- is being paid as fixed charges @ 

Rs.195/KVA every month to the electricity board

• Production has reduced much during the recent 

past (50-55 buses/month)

• By lowering the CMD from 350 KVA to 300 KVA, 

the anticipated savings are to the tune of  Rs.  

0.93 Lakhs /annum



To be safer side, it is better to incorporate Demand controller, which 

trips non-essential loads, in case of demand crossing beyond limits to 

avoid penalty if any



2. Energy saving potential by arresting 

compressed air leaks

• Leakage test and capacity test were conducted 

on the air compressors

• Air leak quantity assessed to be  29 %

• In addition physical  leakage 10 %

• It is recommended to arrest all the major leaks 

that are physically sensed by the walk through 

survey by carryout physical leakage survey 

regularly



• The annual energy savings 65,727 kWh

worth Rs. 2.3 lakhs  at a specific power 

consumption of 0.109 Kwh/CFM.

• The envisaged investment is minimal towards 

arresting the compressed air leaks.



3. Energy savings due to compressed 

air pressure reduction

• The existing compressor load and Un-load set 

points are fixed at 6.5 and 7.5 kg/cm2 respectively

• Maximum pressure required at majority of the 

compressed air end use points ranges between 

4.5 – 5 kg/cm2(g)

• Maximum pressure required at majority of the 

compressed air end use points ranges between 

4.5 – 5 kg/cm2(g)



• It is recommended to reduce the pressure 

settings to 5.5 – 6.5 Kg/cm2

• By reducing the compressed air working 

pressure, the leakage quantity also gets reduced

• The anticipated annual energy savings would be 

20880 kWh, worth Rs. 72,000/-



4. Energy savings  through incorporation 

of Energy saver

• Energy saver was tested at Bus Body Building 

workshop on a trial basis, by connecting it to L-wing 

feeder

• The average operating load of Left wing feeder is 29 

kW.

• By connecting the energy saver, a savings of 15% 

observed during the trial duration

• It is recommended to install energy savers L-Wing 

feeder  - Rating 60 KVA, R-Wing feeder - Rating 30 

KVA



• The anticipated 

annual energy 

savings would be 

26,966 kWh, worth 

Rs. 94,381

 The envisaged investment would be around Rs.3.15 Lakhs



5. Energy savings by installing   energy 

savers for Welding Sets
• There are 19 Nos. of arc welding machines Each 

machine has rating of 25KW

• Though the welding machines are ON continuously, 

the actual welding job work will be carried out only for 

30-40% of the time. Remaining time the unit will be 

no-load condition.

• The measurements indicate, during No-load also  the 

welding machines are consuming  around 0.315 kW  

power



• It is recommended to install energy savers in each 

welding unit by which the No-load power consumption 

during No – Load can be  completely eliminated for the 

arc welding machines

• The mig welding machines are already having this 

feature

• The anticipated annual energy savings would be 4725 

kWh, worth Rs. 16,538/-

• The envisaged investment would be around Rs.30,000/-

( @ Rs.3000/ per machine) for 10 welding sets.



6. Energy savings through incorporation of  

Efficient Lighting Systems

• Lighting inventory accounting has revealed that around 

373 Nos. of Fluorescent Tube Light’s each of 40 W

• Lighting inventory accounting has revealed that around 

373 Nos. of Fluorescent Tube Light’s each of 40 W

• Energy efficient state of art T5 tubes,  consumes 

around 26 Watts including ballast



• A savings of 50 %, in energy consumption which would be 15,666 

kWh/annum amounting to Rs. 0.54 lakhs per annum an initial 

investment of Rs. 1.8 lakhs (@ Rs. 500/ T5) pay back within a 

period of 3 years.

• The other main advantages lighting efficacy would improve from 60 

lumen/watt to 104 lumens/watt and also the life of the FTL would 

improve from 5000 hrs to 20,000 hrs.



7. Replacement of HPSV Street lights with 

T5 street lights

• The bus body building unit has 90 x 250 Watt 

HPSV street lights

• The 250 W HPSV lamp consumes 275 watts 

along with ballast

• The energy efficient T5 tube lights with 4 x 24 

Watts will give equivalent light, with a savings of 

almost 60% (175 W) per fitting



• It is recommended to replace all the street lights 

with T5 street lights

• The annual savings would be 63236 Kwh, worth 

Rs. 2.2 Lakhs

• The envisaged investment would be Rs. 5.5 

lakhs.



EXL lamps



8. Energy Savings by Speed regulation 

of Pedestal Fans

• At present there are 45 pedestal fans

with a rating of 500 Watts each

• Most of the time all the pedestal fans are 

operated at maximum speed either summer or 

winter

• The measured power consumption of each 

pedestal fan is around 360 Watts.



• It is suggested to install remote electronic regulators to 

reduce the speed of the fans by 10%

• By this measure the power reduction of up to 30 % can 

be achieved

• The anticipated annual energy savings would be 4860 

kWh, worth Rs. 17,000/-

• The envisaged investment would be around Rs.9,000 

which would be paid back with in 1.89 years



Conclusion

• By carrying out energy audit, energy savings 

worth Rs. 7.96 lakhs, equivalent to 40% of the 

total bill identified

• The total investment envisaged is about Rs. 

10.84 Lakhs with a simple payback period of less 

than 18 months

• Presently these encon options are in various 

stages of implementation



• Though this energy audit pertains to bus body 

building unit , 

• Almost all the suggestions are applicable to other 

automobile industries 

• such as car manufacturing or 2-wheeler units also 

to reduce their specific energy consumption per 

vehicle



Sun Tunnel



Amax systems



Comparison between Amax & VCS

Ambiator Two 

Stage Cooling

Amax

Vapour 

Compression 

System

Machine Capacity 1,50,000 CFM 250 TR

Units per hour 100 units 325 units

Units per day (8

Hours)

800 units 2,600 units

Units per month (30

days)

24,000 units 78,000 units

Units per year 2,88,000 units 9,36,000 units

Cost per unit Rs. 5.00 Rs. 5.00

Savings per year Rs. 32.4 lakhs -



Installation of intermediate controller system for 

compressed air

• a) Energy savings / Year- 1,273,790 kwh at 

Compressor plant

• b) Year of installation -2003

• c) Investment - 30.22 Lacs

• d)  Air pressure reduced from 6 kg/cm2 to 5.5 kg/cm2

• e) Frequent loading of compressors avoided

• f) No separate energy meter to calculate power 

consumption

•



Godrej – Control Air



Lighting

• 2) Replacement of 400 watt metal halide lamps by 
T5 x 54 watt lamps

• a) Energy savings / Year- 420,000 kwh

• b) Year of installation -2008

• c) Investment - 12.00 Lacs

• d)  400 watt lamp (actually 465 watt) to T5x 54 watt 
tubes

• e) Quantity- 200 nos

• f) No separate energy meter to calculate power 
consumption at Engine-1 shop





















City Date Timing Venue of Workshop

New Delhi 3rd August 2010
9.00 AM to 

5.30 PM

Casurina Hall,

India Habitat Centre, 

Lodhi Road, New Delhi - 110003























National Mission for Enhanced Energy 

Efficiency (NMEEE)

• Market for energy efficiency which is estimated to be 

around Rs. 74,000 crores.

• The estimated that at by 2015, about 23 million tons oil-

equivalent of fuel savings- in coal, gas, and petroleum 

products, will be achieved every 

• Expected avoided capacity addition of over 19,000 MW. 

• The consequential carbon dioxide emission reduction is 

estimated to be 98.55 million tons annually. 



National Action Plan on Climate Change

• Perform Achieve and Trade (PAT) 

• Market Transformation for Energy Efficiency 

(MTEE)

• Financing of Energy Efficiency 

• Set up Energy Efficiency Services Ltd.

• Power Sector Technology Strategy 



Incandescent Lamp

100 W

Compact fluorescent  Lamp

18W

Energy Efficiency uses less energy for same 

output and reduces CO2 emissions

CO2 Emission –110 gm/hr CO2 Emission –20 gm/hr

Figure 1.17



Primary Footprint, kg C02 per annum (values are only indicative) 

(0.7 to 1.2 kg C02 per kWh, approx.)

100 W Electric lamp 'ON' ,4hr/day : 120kg

Travel for 300 km by car : 66kg

Travel 300 km by Train : 21kg

One way Air Flight Vizag-Hyderabad : 164kg

TV. (6 h/day) : 250 kg

Refrigerator (24 h/day) : 400 kg



Energy Efficiency & CDM  Benefits

Industry

•Reduced energy 

bills

•Increased 

Competitiveness

•Increased 

productivity

•Improved quality

•Increased profits !

Nation

•Reduced energy 

imports

•Avoided costs can 

be used for poverty 

reduction 

•Conservation of 

limited resources

•Improved energy 

security

Globe

•Reduced GHG and 

other emissions

•Maintains a 

sustainable 

environment



Questions & Answers



62

And Get money through Carbon 

Credits
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THANK YOU

Siri Exergy & Carbon Advisory Services (P) Ltd.

Hyderabad

www.siriexergy.com

Email: subramanyamnpc@gmail.com

subramanyam@siriexergy.com

Mobile: 09866324164

http://www.siriexergy.com/
mailto:subramanyamnpc@gmail.com

