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Abstract U

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 Devel

opment 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 indicatec

scope areas for

conservation of energy to t

ne 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




Electrical Detalls

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.




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
iIncluding demand charges

Energy cost in the total value addition of the plant
IS only 1%

Specific power consumption of the plant is
550-600-Kwhfbtus
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typical load profile of the plant of one day

Hourly Load Profile
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Electrical load break-up

Air Compressors

Painting booth blower motors
Arc Welding plants

Mig Welding plants

Hand drilling machines

Other M/c’s

Lighting in Workshop

A/c, Fans in Workshop

Total
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31.87
3.0

31.7
5.25
7.5
14.8
2.4
3.3
100




Break-up of Energy Consumption

Alc, Fans
3% |
Lighting
2% |
Other M/c’s _
15% Alr
Compressors
Hand drilling 3204

m/c's —
8%
Mig Welding_/ inting booth
plants
5% Arc Welding blzx:;ers
plants 0
32%

Break-up of Energy Consumption




Energy Conservation Options




1. Reduction of Contract Maximum s ews
—— Dbemand (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




Smart Demand Controller EM 3460

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 w
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 N

The existing compressor load and Un-load set
points are fixed at 6.5 and 7.5 kg/cm? respectively

Maximum pressure required at majority of the
compressed air end use points ranges between
4.5 — 5 kg/cm?(g)

Maximum pressure required at majority of the
compressed air end use points ranges between
4.5 — 5 kg/cm?(g)




It iIs recommended to reduce the pressure
settings to 5.5 — 6.5 Kg/cm?

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/-
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4. Energy savings through incorporation g
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 ,"&:"3‘-‘.




- The anticipated
annual energy

savings would be
26,966 kWh, worth
Rs. 94,381

s The envisaged investment would be around Rs.3.15 Lakhs




5. Energy savings by installing energy y
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 iIs 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 ofig¥
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
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E+ Retrofit Model

Asian E+ Retrofit makes available the benefits of T-5 lamps to existing consumers with no additional costs,
It provides a straight and easy replacement of the conventional FTL without any change in fixture and wiring.

11&4

E4 Retrafitted in axvictina fixture

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 ﬂ
T5 street lights

The bus body building unit has 90 x 250 Watt
HPSV street lights

T
a

T

ne 250 W HPSV lamp consumes 275 watts
ong with ballast

ne 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
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EXL Lighting

LAINFNERERER

EXL Lighting
A New Advanced Lighting System in 21 th Century
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Sirl Exergy




8. Energy Savings by Speed regulation w
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 Q...
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




»“
’ 5
4

Sirl Exer gy

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
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Sun Tunnel

The Model TSF is a flexible VELUX

' SUN TUNNEL™ skylight that is
designed for shingle or shake roofs.
It can be installed quickly around
attic obstructions, making it the
easiest tubular product to install in
the industry. The mirror finish
stainless steel rings are just below
the dome and just above the ceiling
ring to reflect light from all angles.
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Amax systems

Unique & Innovative
Design

Advantages
— Cooling Tower inbuilt
— Secondary Air at 95%

could be used for other
application
— Proven to be most

efficient design for a

II Stage System




Comparison between Amax & VCS
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Ambiator Two Vapour
Stage Cooling Compression
Amax System
Machine Capacity 1,50,000 CFM 250 TR
Units per hour 100 units 325 units
Units per day (8/800 units 2,600 units
Hours)
Units per month (30|24,000 units 78,000 units
days)

Units per year

2,88,000 units

9,36,000 units

Cost per unit

Rs. 5.00

Rs. 5.00

Savings peryear

Rs. 32.4 lakhs




Installation of intermediate controller system foLi s

- compressedair

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/cm? to 5.5 kg/cm?
e) Frequent loading of compressors avoided

f) No separate energy meter to calculate power
consumption




Air In Air Out
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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
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Result of technical paper Issue # EE17 declared

For details of Issue
Technical committee observations

Winners

Sl. Name Company
1. Mr. S K Sood ECE

2. Mr.Ramasubramaniam NChennai TPS
3. Mr. Praveen Garg TME

4. Mr. Ajay G Chandak S S V.P.S
5. Mr. G Subramanyam NPC

5. Mr. Sanjeev Arora MPSEB

(Click Here)
(Click Here)

Prize Rupees Paper

First 7,000 View
Second 6,000 View
Third 4,000 View
Fourth 3,000 View
Fifth 2,000 View
Fifth 2,000 View




gﬁorgym anager Training
- - Bringing Knowledge to People

www.energymanagertraining.com

Issue # 24 Winners

Result of technical paper Issue # EE 24 declared
For details of Issue details

Observation on technical paper issue # EE 24

There was an overwhelming response for issue # EE 24, a total of 36
contributions were received. This eéexercise shows again the power of public
consultation and its benefits. All contribution have been carefully examined and
many good advise and hints were received to improve the format of reporting.

The paper submitted by Mr. Narendra Mohan Majhi & Ms. Madhusree Maljl Is
iNnteresting, comprehensive and to the point. It has received the first prize.

Other prize winners who have also given good suggestions. They are:

Mr. Debasish Ghosh, Mr. FP. N. Parikh, Mr. S. K. Sood, Mr. |I. R. BEhat, Mr.
Mathew Samuel, Mr. G. Subramanyam, Mr. A. M. Rao, Mr. Amarjit Singh, Mr.
R. V. Nesari, Mr. Aneesh Kumar Shandilya, Mr. S. C. Bhowmick & Mr. P.
Ayyanar, Mr. Ankur Anirucddha Joshi, Mr. Avinash Kumar and Mr. J. R. Singh.
Congratulations to thhe winners! Keep up the good work.

Winners

Si. Name Company Prize Rupees Paper
O1. Mr. Narendra Mohan 1OCL First 20,000 View
Majhi &
Ms. Madhusree Maji
02. Mr. Debasish Ghosh Hindalco Second 10,000 \/ e\
Industries
Limited
03. Mr. P N Parikh SGujarat Second 10,000 View
Alkalies &
Chemicals
Litdd
04, Mr. S K Sood Enviro Second 10,000 View
Conswltants
& Engineers
O5. Mr. | R Ehat NTFPC Second 10,000 View
Cheppad
06. Mr. Mathew Samuel HOCL Second 10,000 \lew
O0O7. Mr. G Subramanyam National Second 10,000 View
Productivity
Councll
o8. Mr. A M Rao - Second 10,000 Viesw

09. Mr. Amarjit Singh Tata Motors Second 10,000 View
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Result of technical paper Issue # EE 20 ( First round ) declared

For technical issue topic details (round 1) (Click Here)
Technical committee observations (round 1) (Click Here)
Winners

Sl. Name Amount Paper

1. Mr. R. V. Nesari Rs. 10,000/- view

2. Mr. Y. S. Sachidananda Rs. 6,000/- view

3. Mr. S.K. Sood Rs. 2,000/- view

4. Mr. G. Subramanyam Rs. 2,000/- view
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Result of technical paper Issue # EE18 declared

For details of Issue (Click Here)

For technical details of Issue (Click Here)

Technical committee observations (Click Here)

Winners

Sl. Name Company Prize Rupees Paper

1. Mr. RV Nesari RCFL First 7,000 View
Mr. G Subramanyam NPC Second 6,000 View

3. Mr. Harsh Malhotra NFL Third 4,000 View
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5-8-20772, Pisgah Complex Hotal Yatnk Compound, Nampally, Hyderabad - 500 001,
Tol : 040 - 23201121, 23202262, 23202391, 23203376
Fax: 0402320!6365«.! nadcap@ap.nic.in

Energy Auditors & Consultants
Engaged in Energy Audits

Soctonw
Jfow the yposim

Sri G.

Cortfiod Energy Auditor,
M/5.5irl Exergy & Carbon Advisory Services Pyt Litd,,
2nd Fioor, Narayan Villa, Opp. Priyadarshini Park, Saroomagar, Hyderabad.

Non-Conventional Energy Devpt, Compn. of AP L,

=
Non - Conventional Emm Devpt. Corpn. of A.P. Ltd.

5-8-20772, Pisgah Complex Hotel Yatrik Compound, Nampally, Hyderabad - 500 001,
Tal : 040 - 23201121, 23202262, 23302391 23203376
Fax : 040 23201666 E-mail : nedcap@ap.nic in

Energy Managers/Energy Auditors
working in Energy Auduti Firms

Sri G. Subramanyam, Director
M/s.Siri Exergy Carbon Advisory Services Pvt. Lud.

Hyderabad
M \._:/ Rt
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Thermal Power awryy
Plant Corner

Expert comments on the Issue #1- Estimation of savings due to control of de-super heater water spray -
nt-india.net/.../PPC_main.htm

2010 "Power Plant Optimization” - Component

Click Here
Solutions sent by users -1 -M G Morshad, 2 - G Subramanyam, 3 - C M Bhagia, 4 - A \VV Dinesh, 5 - B
S Sathiamoorthi Rao, 6 - P N B V Chalapathi Rao, 7 - RV G Rao, 8 - Pramath, 9 - Santosh M Mestry

Thermal Power Plant Corner : Issue # 1: June 2008

What will be the energy and money saving potential if the abowe proposal is implemented by the power
plant management? - Word file

Mr. K. K. Chakarvarti, Manager — Power Plant Component ppc@energy managertraining.com

Power Plant Specialists

Kind attention - Certified Energy Auditors / Certified Energy Managers under EC Act 2001 employed in
power stations. You are requested to fill in Power Plant specialists form and submit the filled form to
feedback@energymanagertraining.com - Power Plant Specialists Section




Issue Results : 18-06-2010

Winners of technical paper on the issue # 30 - Building Sector - Observation

Posting date : 08-03-2010 Last date : 09-05-2010
Issue 30 terms
Winners Award
Mr. Santosh Mahedeo Mestry Rs. 10,000/-
Mr. N. Ravi Shankar Rs. 10,000/-
Mr. D.P. Surya Rs. 10,000/
Mr. N.M. Majhi Rs. 10,000/-
Winners of technical paper on the Issue # 29 - Automobile Sector - Observation
Posting date : 08-03-2010 Last date : 09-05-2010
Issue 29 terms
Winners Award
Mr. J.K. Lalwani Rs. 10,000/~
Mr. G. Subramanyam Rs. 10,000/-
Mr. S.B. Joshi Rs. 10,000/-
City Date of Timing oF Venue of Workshop
New Delhi 31d August 2010 gfgﬁ‘m\;o Ind;al-sizlgli?:t %ﬂ:{tre,
Loani Road, New Delnl - 110005
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Life Long Learning (3L) Programme

AGY IS LIFE

Two Days Technical Workshop

= E _ on
Co-generation & Combined Heat and Power (CHP)
Procedures for Determining

ISERVE IT Combined Heat and Power (CHP) Systems
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National Energy Conservation Awards 2009

ENERGY IS LIFE

CoNSERVE IT

Ministry of Power Bureau of Energy Efficiency

Award for Excellence in Energy Conservation & Management
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NATIONAL ENERGY
CONSERVATION DAY

14" DECEMAER 2008
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National Energy Conservation Awards 2009

Aluminum
TOP RANK AWARD
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ADITYA BIRLA GROUP
HINDALCO Industries Limited
Hirakud Smelter, Hirakud
(Orissa)

Aluminum Sector
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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.




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
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Energy Efficiency uses less energy for same
output and reduces CO, emissions

7

Incandescent Lamp Compact fluorescent Lamp
100 W 18w

Figure 1.17




Primary Footprint, kg COper annum(values are only indicative)v :
(0.7 to 1.2 kg CQ per kWh, approx.)

Sirl Exergy

@ 100 W Electric lamp 'ON' ,4hr/day
@ Travel for 300 km by car

@ Travel 300 km by Train

@ One way Air Flight Vizag¢dyderabad
@ TV. (6 h/day)

@ Refrigerator (24 h/day)

. 120kg
. 66kg

. 21kg

. 164kg
. 250 kg
. 400 kg




* Reduced energy
bills

e Increased
Competitiveness

e Increased
productivity

e Improved quality

e Increased profits !

e Reduced energy
Imports

e Avoided costs can
be used for poverty
reduction

e Conservation of
limited resources

e Improved energy
security

e Reduced GHG and
other emissions

* Maintains a
sustainable
environment




Questions & Answers
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And Get money through Carl
Credits




THANK YOU

Siri Exergy & Carbon Advisory Services (P) Ltd.
Hyderabad
www.siriexergy.com
Email: subramanyamnpc@gmail.com
subramanyam@siriexergy.com
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Mobile: 09866324164
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