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CHAPTER 1.0
EXECUTIVE SUMMARY

Punjab Technical University (PTU) was established in the Year 1997

under the Punjab Technical University Act, 1996 (Punjab Act No. 1 of 1997) to
provide for the establishment and incorporation of a University for the

advancement of technical education and development thereof in the State of
Punjab and for matters connected therewith. In pursuance of this Act, the

University has 494 affiliated colleges. At present, after 15 year of its existence,
PTU is providing education to approximately 5 lac students from Punjab and

other States in the flelds of Engineering, Management, Architecture and

Pharmacy.

Punjab Technical University is propelled by the vision and wisdom & is
continuously strived to discharge its duties for the overall improvement of
quality of education and to make sure that the courses it offers remain
relevant to society and useful to students in the globalized work environment.

Punjab Technical University has evinced interest in availing the

seryices of the Punjab State Council for Science and Technology, Chandigarh
for conducting a detailed energy audit of their Complex, Kapurthala. The
annual power consumption of the PTU Complex during the year 2013
(January to December 2013) was 13.21 lacs kWh and energy bill for this
period was Rs. 1 .01 crores.

PSCST team carried out the preliminary energy audit on 26.05.2014 &

detailed energy audit of their energy intensive equipments from 30.06.2014 to

02.07.2014 jointly with ClI-AVANTHA Centre for Competitiveness for SMEs.

1.1 Methodology

1.1.1 Pre-audit Visit

A preliminary visit of Punjab Technical University Complex was made
for finalizing the audit schedule and discussions were held with senior
management. A walk{hrough audit was also conducted so as to familiarize
with institution activities and to get first hand information like building layout,
energy consumption data, electrical distribution system, specifications of the
energy intensive equipments & existing instrumentation. The requisite
information for all energy intensive equipments installed in their campus was
supplied by Punjab Technical University Complex management on the
questionnaire provided by PSCST. The data was analyzed & it was observed
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that the total connected load of the equipments installed is 3300kW, with its
distribution as under:

Table-l.1: Total Load of.'t: installed at PTU

HVAC (Chillers 4nos,Primary Pumps 4 nos.,
Secondary pumps 3 nos. & fresh air fans 18
nos.,AHUs 41 nos.,CDS pumps)

1240 52Yo

SpliUWindow AC ( 30 nos of ACs) 94.50 4o/o

Hot water generator 400 17%

Lighting 178 -f 40/-

Pumping, Plumbing And Fire Fighting
pumps (Submersible pump 1 no, Sump
pumps 3 nos., fire pump 'l no., terrace pump
1 no., fountain pumps 2nos., jocky pumps 1

no & STP pumps)

160 b. | -/o

Fans / Water coolers 75 3.OYo

General Load (Dispenser, Oven, Heater,
Computer, projector)

210 9Yo

Lifts (4 nos.) 23.12 O.8o/o

Total 2380 100%

1.1.2 Detailed Energy Audit

Detailed energy audit of various equipments installed in the pTU
Complex was carried out by using various digital energy audit instruments
such as Three Phase power analyzer, ultrasonic flow meter, pressure gauge,
lux meter, distance meter, multimeter, power clamp meter, hygro-
thermometer. During the detailed study, the following observations were
maoe:

Power Distribution System

. Two 1000kVA transformers are being operated throughout the year, as
working load during day time in summers is 670-740 kW. However, the
averagg running load during night time throughout the year is only
30-50kw.

o Tho average annual Power Factor (pF) during the period
Januery 2013 to December 2013 was 0.96. Average power Factor at
sub8tation during day time & night time was observed to be 0.gg-0.99.

o Automatlc Power Factor Control (ApFC) panel of 350 kVAR each has
besn Installed on the two 1000kVA transformers to maintain the oower
factor. The capacitor banks were working efficienfly.
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Heating, Ventilption & Air-conditioning (HVAC) Sysfem
. No control system to regulate the flow of chilled water to HVACs in the

isolated/unoccuoied areas.
o The specific power consumption of air cooled screw chiller plant was

1.46 kWTR. Whereas, water cooled screw chillers have specific power

consumDtion of 0.7 to 0.8 kWTR.
. The available head of return water from AHUs, at inlet of chiller plant is

2.9 kg/cm2 which is sufficient for the operation in chilling plant & at
times may not require primary water pumps.

. Low temperature (20-240C) maintained in the centrally air conditioned
areas. No automated sensor based svstem to maintain the inside
temperature.

Lighting
. Operation of the indoor lights during night time even when there is no

occupancy.
o Use of T8 fixtures for indoor lighting

'1 .1.3 Analysis & Report Preparation

The data collected during these field studies was analyzed for
identifying the scope of energy conservation. The Cost Benefit Analysis with
regards to recommended Energy Conservation Measures (ECM) was
prepared for calculating the payback period.

The report has been prepared considering the minimum number of
hours of operation of following equipments in consultation with the concerned
staffi officers.

Table-1.2: No. of Hours of Various
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Transformers
HVAC
o Chlllers
o Chilled water pump

o Condenser water pumps

24 hrsld

10 hrs/d
10 hrs/d
1 0 hrs/d

'10-20 hrs/d
10hrs/d

6-12 hrs/d

8760

1250
1250
1250

3000-6000
3650

'r800-3600

1.1.4 Recommendations

Based on the energy conservation measures identified, the cost benefit
analysis like simple payback period of all the ECMs has been calculated. lt
has been observed that there is a annual energy saving potential of

-o-
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4,02,604 kWh amounting to Rs.30.92 lacs besides power factor incentive of
Rs.0.84 Lacb. Thus, there is total annual saving potential of Rs.31 .76 Lacs
with an investment of Rs.49.55 lacs. The simple pay-back period of the
investment is only 1 .6 years. The investment cost has been prepared while
taking into account the prevailing market rates.

The recommendations which have early payback period are termed as
short term measures and recommendations which have long payback period
are termed as long term measures. lt is proposed that the energy
conservation measures requiring no investment should be implemented
immediately and the remaining ECMs are proposed to be implemented in two
phases as short term measures and long term measures.

Short Term Measures:

The following ECMs can lead to saving of Rs. g.60 lacs with zero
investment.

. Optimize operation of transformers.

. Optimize the contract demand power supply from pSpCL.

Further, the following ECMs are recommended to be implemented in
the first phase which has a saving potential of Rs. 2.64 lacs per annum with
an investment of Rs. 2.0 lacs having simple payback period as 9 months.

. lmprove overall power factor of complex to unity.

. Modify chilled water circulation system & eliminate the use of primary
pumps.

. Optimize power consumption of lighting by automation.

Long Term Measures:

The following ECMs are recommended to be implemented in the
second phase which has a saving potential of Rs. 20.52 lacs per annum with
an investment of Rs. 47.55 lacs having simple payback period as 2g months.

. Replace existing air cooled screw chiller with water cooled screw
chiller.

. Replace 36 W fluorescent tube lights with 1g W LED tube lights.

. Replace lB W fluorescent tube lights with 9 W LED tube lights.

. Replace 150 W HPSV Street Lights With 60 W LED Street Light.

. Replace 70 W HPSV Street Lights With 30 W LED Street Light

-1-
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1.1.5 Summary of annual savings identified

Short Term Energy Saving Proposals
Annuaf Savings with zero Investment (2 Proposals)

Annual Savings with Investment of Rs.2.00 Lacs
(3 Proposals)

Long Term Energy Saving Proposals
Annual Savings with Investment of Rs.47.55 Lacs
(3 proposals)

Total annual savings with investment of
Rs.49.55 Lacs. (8 Proposals)
Average payback period for capital proposals

Rs. 8.60 Lacs
Rs. 2.64 Lacs

Rs. 20.52 Lacs

Rs.31.76 Lacs

1.6 years

Each Energy Conservation ldea should be seen as an opportunity for

improvement. The management of PTU Complex should have a firm

commitment so that the complex:

. Achieves energy conservation on a time bound basis.

. Make energy conservation a permanent activity.

. Achieve lowest auxiliary energy consumption.
r o lmplement the recommended proposals and reap the benefit.

. Achieve the status of best energy efficient complex in India.

I
,
)

]

-8-
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List of Energy
Punjab Technical

Saving Proposals at
University, Kapurthala

1 Optimize operation of transformers 0.56

Optimize the contract demand power supply from PSPCI 8.04

a lmprove overall power factor of complex to unity 0.84 0.50

4 Replace existing air cooled screw chillers with water
cooled screw chiller.

11.52 25 25

6 Modify chilled water circulation system and eliminate use
of primary pumps.

0.80 0.50 8

o Replace 36 watts & 18 watts fluorescent tune tights with
18 watts & 9 wafts LED tube lights

5.32 12.55 28

7 Replace 150W HPSV street tights with 60 watts LeD &
70W HPSV with 30W LED street tights.

3.68 10.0 12

8 Optimize power consumption of lighting Uy autornation 1.0 1.0 12

Observations

=-_-:---:-1 optimize power consumption or tign@
z nstall Roof top Solar Photovoltaic system

Totall 31.76 49.55 19

-9-
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CHAPTER 2.0
INTRODUCTION

Punjab Technical University (PTU) was established in the year 1997
under the Punjab Technical University Act, 1996 (Punjab Act No. 1 of 1997) to
provide for the establishment and incorporation of a University for the
advancement of technical education and development thereof in the State of
Punjab and for matters connected therewith. In pursuance of this Act, the
University has 494 affiliated colleges. At present, after 1S year of its existence,
PTU is providing education to approximately 5 lac students from punjab &
other States in the fields of Engineering, Management, Architecture and
Pharmacy.

Punjab Technical University is propelled by the vision and wisdom & is
continuously strived to discharge its duties for the overall improvement of
quality of education and to make sure that the courses it offers remain relevant
to society and useful to students in the globalized work environment.

Punjab rechnical university has evinced interest in avairing the services
of the Punjab State Council for Science and Technology, Chandigarh for
conducting a detailed energy audit of their Complex, Kapurthala.

Preliminary visit of PTU Complex was carried out on 26.05.2014 and
discussions were held with the senior management. A walk through audit of the
campus was also conducted so as to familiarize with the institution activity,
obtain first hand information like building layout, energy consumption data,
electrical distribution system, identification of energy intensive equipments and
existing instrumentation. The information w.r.t. all energy intensive equipments
installed in the campus was supplied by pru on the questionnaire provided by
Pscsr. The detailed energy audit of prU comprex was carried out from
30.06.2014 to 02.07.2014 to study the existing energy consumption paftern
and identi{y energy conservation measures.

The contents of this report are based on the actuar data provided by the
PTU officials and measurements carried out by pscsr and cil energy audit
team.

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:

. Maintaining power factor above 0.95

. Good electrical transmission & distribution svstem

- l0 -
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Separate feeders for inside & outside lights

Separate floor wise control panel for indoor lights

Utilization of T8 & CFL light fixtures in indoor lighting

Switching ON alternate lights in street lighting

Good insulation practices in HVAC system
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CHAPTER 3.0
GENERAL & TECHNICAL ASPECTS

3.1 General/Administrative

3.2 Detail of Visitors

Punjab Technical University remains open for 5 days (except Saturday,

Sunday and Public Holidays) in a week. As such it remains open for around

270-280 days in a yeat. As per the data provided by the management,

approximately, 60,000 persons visit the University Complex during the period

January, 201 3-December 201 3.

Table-3.1 : General Aspects

Punjab Technical University,

Kaourthala
Name of the Institution

74 acres, 2008Land area and year of construction

24,749Total Built up area (Sq. m) approx.

Total number of employees in the office

60,000 visitor/ AnnumOccupancy information
(5 days a week, daily 9.00 AM to 5 PM)

Power Tariff :

Rs.7.68 per kWh
However, basic tariff rate excluding PF
incentive, ED and rentals works out to Rs.
6.39 Der kwh

o Minimum charges (monthly)'

Yes, applicableo P.F Penaltv/Rebate

Status of Bill Payments on time/Delay
in Bill Payments, percentage paid

The technical data is orovided in table-3.2 below:

- t2-
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Table-3.2: Technical AsPect

t. Source of SuPPIY Punlab State Power Corporation Ltd'

2. Voltage Level of Incoming
Suoolv

1'l kV-HT line

a) Main Transformer 1000 kVA - 02 No.

4. Break up of all major loads Details at Table 4.3

-Power 

Requirement of the Plant:
( Based on Mont
a) fConnected Load 2380 kw
b) Contract Demand 2000 kvA

998 kVAc) Maximum Demand
d) Average Power factor 0.95 to unitY

e) -An nu al electricitY bil I Rs L01 Crcte (APProx)

0 Annual electricitY
nnncr rmnf ion- tahley'. -2

'13.19 Lacs kWh

6. Other Sources of Power SuPPIY

2 No. - 380 kVA each
1 No. - 62.5 kVA

. Installed DG capacity

o Total electricitY generated
from DG

Only during Power break-down

Z TLT Capacitor Bank Details
| @stalled in substations or load
I centre with APFC)

S50 fVnR CaPacitor Bank
(25 kVAR- 6 nos. & 50 kVAR' 4 nos. for each

transformer \

9. Major Equipments/Main
motors

. Transformers
r HVAC Plant
. AHU's
. Hot Water Generator
. Pumps
o DG Sets
. Lighting
. Lifts

o Load distribution Pattern Equipment No, Load(kW)

HVAC Plant 4 1240

Split &
Window AC

30 94.5

Hot Water
Generator

1 400

Lighting 3262 178

Pumps/motors 160

Fans
Water Coolers

825
22

75

General Load 210
LiftS 4 23.126
Total 2380

- 13 -
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CHAPTER 4.0
ENERGY CONSUMPTION PATTERN

4.1 Energy Use Pattern
PunjabTechnica|Universitycomp|exreceivespowerfromPunjabState

Power Corporation Limited (PSPCL) at 11 kV voltage level' D'G' sets are used

only during power failure/ break-down. The energy consumption is recorded

from the main meter installed on the HT site of |1 kV grid and through the

monthly bills. The parameters like energy consumption during day and night,

monitoring the energy consumption in difierent areas, power factor and

maximum demand etc. were studied.

The Specific Energy Consumption based on covered area (kWh/sq'ft')

andaverageoccupancy(kWh/person)hasbeenca|cu|atedonthebasisof
data supplied by the organization for the period January 2013- December

2013.

Tabte-4.1: Specific Energy Consumption (SEC) at PTllggtqlgl

4.2 Electrical Energy Consumption Pattern

Total electrical energy consumption pattern and energy charges based

on the monthly bills of last 12 months is given in the Table.4.2, The variation in

the Energy Consumption is attributed mainly due to the seasonal variation. The

Power consumption goes up in the peak summer & peak winter seasons due

to the additional load of HVACs system in summers and utilization of hot water

generator in winters.

Yearly Data
(Jan 2013.
Dec 2013)

Quantity Unit
Energy

Consumption
(in Lac kcal)

worked
out Unit

Cost
(Rs.)

Total
Cost
(Rs ,'ia

Lacs)

SEC based
on covereo

a(ea
(kwh/

Sq.ftJYear)

SEC
based on

occupancy
(kwh/

Person)

Annual
Electricity

Consumption

1 ,319,638 kwh 't ,134 7.68 101 4.98 6.2

Annual Diesel
Consumptaon

5,000 Litres 45 60 3.0

Covered area
of Building

264,638 sq.ft. I

Average
Occupancy

/annum

60,000 Persons

- 14 -



Table4.2:

Jan-13 633.34 162504 1 0,31 ,1 26 Unity

Feb-13 626.80 151088 9,66,350 0.99

Mar-13 597.32 55904 5,69,879 Unity

Apr-13 461.62 34928 5,92,710 Unity

May-13 998.24 100824 7,06,796 0.96

iune-13 973.42 133424 9,85,030 0.96

iuly-13 952.90 155956 11,78,309 0.95

Auq-13 931.82 149812 10,55,090 0.94

Sep-13 931.7 143290 10,11,740 0.93

Oct-13 828.18 111042 7,88,680 0.94

Nov-13 509.94 54830 6,12,624 0.97

Dec-13 613.98 66036 6,41,960 Unity

1319638 1,01,40,294 0.96
(Averaqe)

Drafi l;nergt Autlh Report' PTU

Pattern

Figure4.1: Energy Consumption Pattern (May 20"13- April 2014)

From the above, maximum energy consumption has been observed

during the winter months of January & February (1.5 lac to 1 62 lac kwh) whereas,

Maximum Demand Index (MDl) during this period was only 626 to 633 kVA.

The MDI during summer months (May to septembel ranged between

930-1OOO kVA with energy consumption ranging between 1.0 lac to 1.43 lac

kWh. Minimum monthly charges has been levied during the months

March - April & November - April due to low MDI & energy consumption'
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\

While auditing, power consumption during working hours ranged
between 670-740 kW whereas, power consumption during non-working hours
was only 30-50 kW. The connected load of outdoor lighting during non-working
hours was only 18 kW.

4.3 Connected Load Details

load Details at echnical

HVAC
(Chillers 4nos, Primary Pumps 4 nos., Secondary
pumps 3 nos. E fresh air fans 18 nos., AHU; 41
nos., CDS pumps)

'1240 52o/o

SplitMindow AC (30 nos of ACs) 94.50 4Yo

Hot water generator 400 17o/o

Lighting 178 7 .5o/o

Pumping, Plumbing And Fire Fighting pumps
(Submersible pump 1 nos, Sump pumps 3 nos.,
tire pump 1 nos., tenace pump 1 nos., fountain
pumps 2nos., jockey pumps 1 nos, STp pumps)

160 6.7%

Fans / Water coolers 3.jYo

General Load
(Dispenser, Oven, Heater, Compute r, projectoO

210 9Vo

Lifts (4 nos.) 23.12 0.$Yo

Total 2380 100%

I FIVAC Plant

I Splil AC

D l-bt Water
Generator

tr Lighting

I Pumps

I Fans

Figure4.2: Connected load Break_up

ft is evident from the above that 73o/o of the total connected road is for
HVAC & heating ventiration system onry and HVAC/heating plant is used,
depending on the season (summer or winter). Whereas, rcmaining 2|o/o

Table4.3 Connected
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connected load is for pumps, lighting system and other auxiliary load. lt was
also noticed that the actual electricity load is less than the total connected load
as the MDI varied between 509 to 1000 kVA against the sanctioned contract
demand of 2000 kVA. Therefore, the sanctioned load can be optimised/
reduced so as to avoid monthly minimum charges.

4.4 Electrical power Distribution System:

Punjab Technical University Complex receives power from PSPCL at
11 kV and steps down to 400 V through 1000 kVA Transformer, which is
supplied to the main complex.

The design specifications of transformers are given in Table4.4 below:

4.4.1 Loading Paftern of Transformers

The log of power data for 2 transformers was noted using portable
instrument on HT/LT side of the transformer. The logging for each of the
transformer was made to ascertain the actual load variation on the transformer.
During the study period, the maximum load, average load and minimum load
registered on each of the transformer are presented in Table-4.S & Figures-4.3
to Figure4.5 below.

As informed by the management, two transformers of 1000 kVA each
operate throughout the year. During audit, the average loading on the
transformers was found to be low. During day time, operating load on
transformer no.1 & transformer no.2 varied between 240-290 kW and 430-450
kW respectively. Energy consumption during the night hours was in the range
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of 30-50 kW, which is 3-5% of the total connected load. The voltage range
during the night was 380420 volts.

Table-4.5: Load Distribution on all Transformers

During working hrs

During non working hrs.

Power Factor and Power Trend of Transfcrmer 1

a 1 ar a! a a f : 9 a : !a { {r I I I n n n n :.! -'\ :t :.: 1: Tt Fi : : ? s, a f'' c

+Po,"a lirli + t'of,s Fa.to'
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0 982

Figure4.3: Loading Trend of 1110.4 kV, '1000 kVA Transformer

Power factor and Power Trend of Transformer No 2
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Figure-4.4: Loading Trend ot 1110.4 kV, 1000 kVA Transformer
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Figure-4.5: Loading Trend of 111O.4 kV, 1000 kVA Transformer (Night time)
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4.4.2 Harmonic Distortion :

The devices like motors with drives, computers, UPS, Air Conditioners,

fax machines, photocopies, printer etc. are extensively being used in the

comolex. All these devices draw non sinusoidal currents and cause distortion
in voltage and current waveforms leading to harmonics. Harmonics occurs as

spikes at intervals which are multiples of the main frequency and these distort

the pure sine wave form of the supply voltage and current. These can be

measured with the help of advanced electrical measuring instruments.

Many problems can arise from harmonic current in a power system.
These include overheating of neutral conductors, motors, transformers, switch
gears, voltage drop, low power factor, reduced capacities, capacitor failures,
circuit breaker, tripping with no apparent reason etc. These problem leads to
increased electricity bills besides being operational and maintenance concerns.

Tho harmonic trends at main incomer, LT side of transformer no.1 & 2
wl| chocked by using digital power analyzet. Total harmonic distortion (THD)

In voftrge at HT side of transformer was observed to be in the range of 1-2To

tnd cunent harmonic distortion was observed to be in the range of 3-10% as

lhotvn In flgure-4.6 below:
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, The total voltage harmonics at LT site of 11 KVA transformer no. 1 was
obserted to be in the range of 1.5 to 2.Oo/o and current harmonics were in the
range of 5.5 to 7.0o/o. Similarly, the voltage harmonics on LT side of
transformer no. 2 was 0.6-0.8% and the current harmonics was observed to be
in the range of 1.2-1.8o/o as shown in figure-4.7 & figure-4.8 below. These
observations are well within the permissible range of 3-5o/o tor voltage and upto
10o/o tor current harmonics.

Figure-.4.7: Voltage and Current Harmonics Trend of Transformer No. 1

Voltage and Currelt Harnonics Trends of Transforner \o 2

la

l4
l.l

08

"ao" ^'s ^rtt -nf ^to"-t' rs' *' _n' .d'

-'- 
voll€eH.rnFNt

Figure4.8: Voltage and Curent Harmonics Trend of Transfornrer Noj

4.5 Recommendations

1. Operate only one 1000 kVA transformer during night time (6 pM to 7AM)
throughout the year.

2. Operate only one 1000 KVA transformer during the holidays.

4.6 Benefits

The annual saving potential is Rs. 0.56 Lacs, which requires no
investment. Details are given in Energy Saving proposal-1 

.

Voltagearrd Cure tI Hdrrnonirs Trerrd uf Trarr:fulr er Nu 1
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O ptimise o p e r atio n of transfo nne r s

As observed during the audit, the average loading on transformers is

very less. During day time, it varies between 25451o whereas, during night

time, it is less than 10%.

Existing Scenario
. 2 Nos of 1000 kVA transformers operate throughout the year

. Average loading of complex in May to October = 900 kW

. Average loading of complex in November to April = 550 kW

o Average Loading of complex during night time = 30-50 kW

A. Recommendations
1. Operate only one 1000 kVA transformer during Night Hours

(6 PM to 7 AM) throughout the Year
2. Operate only one 1000 KVA transformer during the holidays

Existing Scenario:
o Two Transformers ( 1000 kVA) are operated
. Actual total effective load is 50 kW
. 7o load to the individual transformers is 2o/o & 3o/o

. Losses
E lron loss = 1.2* kW
O FL. Copper losses = 12* kW
.Standard losses of transformer

Losses calculation:

t
t
:l
S
:'
3
:t
:t
t
it
S
t
t
l'
t
t
t
c
!
?
a
e
?
Ic
?
?
?
?
?
?f
9

I

?
?
?
?
?
O

o
a
rl

. When both transformers are in operation

[(1.2) + 12 x (0.02) 2 

] + t(.2) + 12 x (0.03)'z l
o When one transformer in operation

(1.21 + t2,19 ou,z
. Saving potential in kW

(2.41 kW - 1 .24 kW
. Annual Savings on working days

1.17 x 13 hrs/day x 20 days/month x 12 months x Rs.7.68/unit

. Annual Savings during non working days
1.17 x 24 hrs/day x 120 days/annum x Rs.7.6yunit

2.41 kW

1.24kW

1.17 kW

0.30 Lacs

0.26 Lacs

Savings:
Annual Savings (0.30+0.26)

lnvestment

: 0.56 Lacs

: Nil

B.
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ENERGY SAVING PROPOSAL No. 2

Optinize the contract dernand. pouter supplg from PSPCL

As analyzed from the electricity bills of the complex, the Maximum
Demand Index (MDl) is very less compared to contract demand.

Existing Scenario
o Contract Demand of the Comolex
. MDI of Jan,2013 - Dec,2014

= 2000 kVA

= 998 kVA
o Minimum monthly charges based on contract demand = Rs. 5,98,000
o PTU paid the energy bills of March, April, November & December 2013

on minimum monthly charges (MMC) bases.

PTU management has got approval of contract demand of 2000 kVA
based on the connected load is around 1950 kw, which includes. the load of
stand by motors/equipments installed in the campus. Whereas, the MDI during
the last one year has never exceeded 1000 kvA as shown in the table above.
Therefore, the levy of monthly minimum charges (MMC) during the four months
can be avoided by re-scheduling/optimizing the contract demand by declaring
the connected load of standby equipmenvmotors & subsequently take approval

able.4.6: Paftern

Jan-1 3 633.34 163198 162504 '1 0,31 ,1 26 Unity 6.34

Feb-13 626.80 151904 151088 9,66,350 0.99 6.39

Mar-'l3 597.32 56082 559(X 5,69,879 Unlty 10.19

Apr-'13 461.62 34992 3r'r928 5,92,710 Untty 16.96

May-13 998.24 104564 100824 7,06,796 0.96 7.O

June-13 973.42 '138320 133/24 9,85,030 0.96 / .JO

July-'13 952.90 163650 155956 1 1,78,309 0.95 /.55

Aug- 1 3 931.82 149134 1 149812 10,55,090 0.94 7.04

Sep-14 931.7 153990 't43290 10,11,740 0.93 7.06

Oct-14 828.18 118034 111042 7,88,680 0.94 7.10

Nov-'14 509.94 56418 54830 6,12,624 0.97 11.17

Dec-14 613.98 66298 66036 6,41,960 Unity 9.72

1356584 1319638 1,01,40,294 0.96
(Averaqe)
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MDI trend of PTU is as
obtaining approval of pSpCL for the same. The annuar
shown in figure4.g.

ia
s

Annual MDt (kVA)

I
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Figure.4.9: Annual MDI Trend

Recommendations:

o Reduce the cc
-i e-=;tr]:-^=

Intract demand of 2000 tVA to t

-

'ro Kecommendation
:

300 kVA from pspCa

^. rrqvta rg- t uG

EffiI

Jan-13 | 6.39 qgqqSo I 162504 1o3ar'n1 388700 1038401 0Feb-13 6.39 598000 151088 96545) 388700 965452 0Mar- 13 o.Jv 598000 55904 1q7t)7 388700 388700 209,300Apr-13 6.39 598000 3{928 223190 388700 388700 209,300May-13

Jun- 13

6.39 s98000 100824 644265 38870n u4265 U
598000 133/.24 85257q 388700 852579

Jul-13 6,39 598000 155956 996559 388700 996559 0Auo-13 6.39 598000 149812 957?qq 388700 957299sep-13 6.39 598000 't43290 91562? 388700 915623 0Oct-13 6.39 598000 111042 70955A 388700 709558 0Nov-13

Dec-13
6.39 598000 51Ett0 350364 3887r)n 388700 209,300
O.JY 598000 dN,36a. Savings due to

=i_--u. lnvoatmont

..4 tYtv I JUE/00 I 421970 176,030rsvvr r rr I t9t tft!UCrn
803.930

Nil
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Power Factor Analysis
The management has installed Automatic Power Factor Correction

Panel (APFC panel) at transformer end and is maintaining power factor above
0.95. During the study, it was observed that Power Factor (PF) at 11 kV grid
varied between 0.982 to 0.99 (figure-4.9). The Power Factor at 11kV
transformer no. 1 was in the range of 0.988 to 0.998 during day time and 0.99g
to unity at night time. The trend of power factor recorded during the study
period (during the day time) at 11 kV main incomer & both the transformers is
shown in figure'4.1O, figure-4.11 & figure4.12. However, the average power
factor analysed from the energy bills provided by the management for the
period January 2013 to December 2013 is 0.968, which can be further
improved to nearly unity. lmproving the power factor at the mains would result
in rebate from State Electricity Board (SEB).

Fi gure.4. 1 0 :Trend of power facroi ai 1 1 kvil6E'ii6i

kVA Transformerl (day time)

Po\,7a.r t.rctor TreraJ at 11 kV rrlain lrt( ()rn(,r

.:; i:; = = ; : ; r :: -1 :: = - - -: :- = _ : i = = :: = = = = i = = = = 
j. tr :

Povve r Factor Tra nsforrner no.L, l_(X)O' KVA
1

o.998
o.99€
o.994
o.992

o.99
o.9aa
o.98€
o.984
o.942

o.9a
65ts
:1 tn gE€3gE;FF==EEEEg

=1=t======nna--:
Fi gure4. 1 1 : Trend of power factoi alTEnlformFl
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Figure-4.12: Trend of power factor at Transformer 1000 KVA Transformer 2 (day time)
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Flgure.4.l3: Trend of power factor at Transformer '1000 KVA (Night time)

It was noted that, each transformer has APFC panel of 350 kVAR with 6
capacltor banks of 25kVAR and 4 capacitor banks of S0 kVAR on each
trunlformer. From the above, it is clear that the minimum capacity of capacitor
bank ls 2SkVAR. Lot of fiuctuations in the hourly power consumption have
been obrervod during the study for which capacitor bank of small steos such
as 2kVAR, SkVAR & 1OkVAR are recommended to maintain the power factor
to ncer unlty.

It lr, thcrefore, proposed that 2 APFC Panels of small capacitor bank of
25 kVAR of amrll steps (10 kVAR x 1 nos, 5 kVAR x 3 nos) for both transformers
of 1000 kVA br provlded.

Capacitor Hcalth Checku p
Tho output of tll the capacitor banks installed in both the transformers at

11 kVA substallona wlr checked with details as below:
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Table.4.7:

50

z3
50

50

ZJ

ZJ

41.3

20.7

20.7

20.7

59.6

29.8 26.o

41.3 59.6
cv-b

41.3 qoA

19.7
29.8 27.2 28.3 28.8 19.4

28.9 19.7

19.2

1000 KVA Transformer 1

29.1 19.6

38.4

a7q

Capacitor
No

KVAR

@440V
Actual l

KVAR
c'r

c3
C4

c5
c6
c7
C8 33

Table4.8: 1000 KVA Transformer 2

19.6

19.4
57.2 38.9

55.4 57.8 57.2 'la q

56.7 57.3 38.9
57.6 39.2

Capacitor
No

aa

c9
c10

ZJ

25

c1
c2

c4
c5

f\7

20.7

I

I

The performance of a the capacitors at transformer no. 1 andtransformer no. 2 was found to be satisfactory.

Recommendations

r Maintenance of existing ApFC relay system
. Installation of small capacitors in the system to maintain the power

factor as during the night, load is less and system required small sized
capacttance to maintain the pF near unitv.. Therefore, add 10/5 kVAR capacitor banks in the system to maintain the
PF near unity in night time also.

29.8 28.6 | 28.6
29.8 27.5 27.7

25 20.7 i zgs

50 41.3 59.6 , 55.8
50 41.3 59$ 56.8 -57.8
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. Regularly, check the health of capacitor banks after every 15 days. lf the

output current of cdpacitors reduces less than 70%, the capacitor should

be replaced with new capacitor.

Benefits

The annual savings potential is Rs.0.84 Lacs. The investment required

is Rs. 0.50 Lacs, which will be paid back in 7 Months.
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Improtte ouerq.ll powerfactor to unitg
It is possible to achieve power factor of unity at 0.4 KV sub_station byadding small capacitor banks in all the existing ApFC panels. fne energisaving potential has been worked out as under:

The %age saving in energy bill is feasible by improvrng the power factorto unity is worked out as under:

(lnvestment estimated for 2 ApFC panets of smatt capacitor bank of 25 kVAR ofsrna// sreps of (10 kvAR x 1 no, 
.s 

kvAR x; r;;i;:,;Z:.;;i6b0 kvA tr"n"for.ers @Rs. 1000/ kvAR; necessary etectricat ,oain"iti6il'ir,.JiL,i#, @ Rs. 2([[,/transrormei

Annual Savings

Investment
= 0.84 Lacs

= Rs 0.50 Lacs

the Power Factor to

10,31,126

5,92,710

10,11,740

6,12,624

1,O1,40,294

Payback
= 7 Months

-28-
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CHAPTER 5.0
HEATING, VENTILATION & AIRCONDITIONING SYSTEM
5.1 Chitfer System

Heating, Ventilation

:::,:i- -'"T# ffi;;:,.#:"#ffi?:",j["ff] svstem is provided in
Examination Room, meetino -"--""^",,"^l^^.'.:'::on"'. 

mainly for offices,

1:lailed "."'gy ",o',';iil: ff1""$J:f:,?#T:n comrort 
"ppri."tion. i

;l:ilr or4 air_cooted screw chilters w,,n ro".inJ,,lR;,*Tj1"tffJfT

5. 1. 1 Vapour Compression Refrigeration system

onu*-ut?l 
vapor compression refrlgeration cycle for the chiller is given in the

As shown, heat fl

filtrfixi iirt :* $i.:";,; ffi xml*#;:r#r ru i:jnence boils or evaporates
compressed to a higher o|. "t " 'o* 

pressure to form

to ambient air or water 
"ni.lrr", 

such that i, i;;; 
a gas' The gas is then

neat is absorbuo, or r"rouljurns 
back t.""i"..""ii" 

the heat it has gained

to a hisher temperature 
""r:"1.t'"t 

;l#;;:ll?"""1#lf; '.;:[;"ffJ

Drcfu Ener,:t ,4u.tx R(th,l. l,t.tr

Ieble-S.1: Details of

Rateocap-ciifairunoao.-

s x zoo al;=o

Orive motor naEe Ofate raG!
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Figure-5.1: Schematic of a Basic Vapor Compression Refrigeration System

The refrigeration cycle can be broken down into the following stages

(refer fig.-5.1)

1- 2: Low pressure liquid refrigerant in the evaporator absorbs heat

from its surroundings, usually air, water or some other process

liquid. During this process it changes its state from a liquid to a

gas, and at the evaporator exit is slightly superheated.

2- 3: The superheated vapour enters the compressor where its
oressure is raised. There will also be a big increase in

temperature, because a proportion of the energy input into the

compression process is transferred to the refrigerant.

34: The high pressure superheated gas passes from the compressor

into the condenser. The initial part of the cooling process (3 - 3a)

de-superheats the gas'before it is then turned back into liquid

(3a - 3b). The cooling for this process is usually achieved by

using air or water. A further reduction in temperature happens in

the pipe work and liquid receiver (3b - 4), so that the refrigerant

liouid is sub-cooled as it enters the expansion device.

zt-1: The high-pressure sub-cooled liquid passes through the

expansion device, which both reduces its pressure and controls

the flow into the evaporator.

It orn bc Eoen that the condenser has to be capable of rejecting the

combfnfC hrd Inputs of the evaporator and the compressot: i.e. (1 - 2) +

(2 - 3) haa tO ba th€ oam€ as (3 - 4). There is no heat loss or gain through the

expanrlon dfyl{,
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5.2 Connected load pattern of HVAC system equipment

The connected load of HVAC system equipments (including hot water
generator) is approximately 1640.55 kW. The details of different equipments
installed are given in the table-5.2 below:

Table-S.2: Connected Load Details of HVACs

1 200 TR Air Cooled Chillers 2 869.7 53.02

z 50 TR Chiller 1 85.9 5.24

Fan Condenser for 200 TR Plant 12 52.20 3.18

4 Fan Condenser for 60 TR Plant o 7.2 0.44

5 Secondary Pumps 45 2.74

o Primary Pumps 4 zz 1.34

Air Handling Units 41 143.45 8.74

I CDS Pumps 11 0.67

I Hot Water Generator 1 400 24.38

10 Load of Service lamos in AHU rooms 41 4.1 0.25

Total 1640.55

The chiller unit and hot water generator operates during the summer
and winter months respectively. Therefore, connected load of the HVACs
during the summer is 1240.6 kW whereas in winters the connected load of
heating system is 592 kW.

3 no. of capacity 200 TR each & 1 no. chiller of SOTR capacity have
been installed to meet the cooling load of the facility. The HVAC plant is
operated from May to September of every summer season. One chiller plant is

operated from may to mid of june & two chiller plants are operated from mid
june to end of September. Again only one plant is operated in the month of
October.At the time of study also, two chillers were in operation which were
connected to a centralized netvvork as illustrated in figure-S.2 below.

-3t-
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I

Present system
Figure-5.2: Centralized Chiller system for facility

5.2,1 Observations

During the study, chiller 1 & chiller 2 were in operation. The operating
parameters of both the 200TR air-cooled screw chiller were monitored at

normal load condition. The chilled water temperature in supply line (input) and

return line (output) were monitored and also noted from the control panel of
chillers. Similarly operating electrical parameters of compressors mainly

voltage, current, power factor and kW werej measured by using portable power

analyser. Chilled water flow rate was monitored by using ultrasonic flow meter.

The electrical parameters measured are given in table-5.3 below:

G+3

Table-5.3: Electrical Parameters Measurement

-32-
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The average specific power consumption (kWiTR) of chillerl & chiller 2
was calculated in table-S.3(a) & 5.3 (b) given below:

Table-5.3 (a): Specifiq, Power Consumption of Chiller-1

7.O 196

t27Ol 12.9

12.6

lz-o

1't.4

7.8

114

114

192

200

196

278

273

174

7.4

119

t 
276

Table-5.3 (b): Specific Power Consumption of Chiller-2

190 12.s 9 

-12{-- 

142

123 118 1.44

123 142 '. 1.26

The SEC of chiller-1 & chiller-2 was observed in the range of 1.35 to
1 '45 kwrR and 1 .26 to 1 .44 kwrR. Designed parameters were not avairable
for the comparison. Whereas, the specific energy consumption (SEC) of water
cooled screw chillers of same capacity is reported to be ress than 0.7 kwrR.

5.3 Air Handting Unit (AHU) System
Air handling units are instailed to maintain a crean environment with

controlled temperature and relative humidity in the process areas. 41 AHUS
have been instalred to maintain a room condition of 22 t 2oc and ss%! s%
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relative humidity for G+3 & G+7 buildings. During the energy audit, 6 nos. of
AHUs were covered to evaluate the performance.

Table-5.4: Details of AHUs installed in the com

1 AHU-1 Ground Floor(G+7) 6,000

AHU.2 Ground Floo(G+7) 5,000

AHU-3 First Floor(G+7) 5,000

4 AHU4 First Floo(G+7) 8,000 3.7

AHU-5 First Floo(G+7) 8,000 2,7

6 AHU-6 First Floor(G+7) 8,000 3.7

AHU-7 Second Floo(G+7) 7,000 3.7

I AHU-8 Second Floor(G+7) 7,000 3.7

I AHU.9 Second Floo(G+7) 7,000 5-I

10 AHU-10 Second Floor(c+7) 8,000 J.T

11 AHU.11 Third Floo(G+7) 8,000 3.1

12 AHU-12 Third Floor(c+7) 7,000 ., .,

13 AHU-13 Third Floo(G+7) 7,000 3.7

14 AHU.14 Third Floo(G+7) 8,000 3.7
1F AHU-15 Fourth Floor(G+7) 8,000 3-I

16 AHU.16 Fourth Floo(G+7) 7,000 2, -f

17 AHU-17 Fourth Floor(G+7) 7,000 c.I
18 AHU-18 Fourth Floo(c+7) 8,000 ?7

19 AHU-19 Fifth Floo(G+7) 10,000

20 AHU-20 Fifth Floo(G+7) 8,000 J.l

21 AHU-21 Fifth Floor(G+7) 7,000 ?7

22 AHU-22 Fifth Floo(G+7) 6,000 2.2

ZJ AHU.23 Sixth Floor(G+7) 8,000

24 AHU.24 Sixth Floo(G+7) 7,000 ., .f

25 AHU.25 Sixth Floo(G+7) 7,000 3.1

zo AHU-26 Sixth Floo(c+7) 6,000

27 AHU-27 Seventh Floo(G+7) 10,000 2.2

28 AHU-28 Seventh Floor(G+7 7,000 J.I

29 AHU.29 Seventh Floor(G+7 4,000 c.J

30 AHU-30 Ground Floo(G+3) 2,000

31 AHU-31 Ground Floo(G+3) 1,600 1.1

32 AHU.32 Ground Floo(G+3) 5,000 u./ 3

:l
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AHU-33 First Floo(G+e 5,000 2.2u AHU-34 First Floor(c+3) 8,000 J.T

2.2

AHU-35 First Floo(G+3) 10,000
36 AHU-36 oecono Ftoor(G+3) 8,000
37 AHU-37 Second Ftoor(Gie 5,000 J.I
38 AHU-38 recono htoor(G+3) 10,000
39 AHU.39 Third Floo(G+e 5,000 3.7

z.z
;=

40 AHU4O Third Floo(c+3) 8,000
41 AHU-41 | .xrq Ftoor(G+3) 10,000

f3!le-5.5: Measured Values of AHU

1 Filter area m2 o.475 0.645 0.57 0.684
Supply air dry bulb
temperature

20.6 22.8 19.3 18

Supply air Relative
humidity

"/o 52 48 48 48
4 Retum air dry buh

temperature
zt.6 25.8 25.5 26.2

c Return air Relative
!grnt4ity

ot 61.4 58

65

5s.6
6 Air velocity m/s 4.2 J.O 8.25

The overall kMTR of HVAC System was calculated as 1.46

. T!" air handling systems are located on respective floor or zone inorder to faciritate maintenance without disturbance to tne process area. A freshair window is provided in each of the AHU .oom for mixing it with return air.The AHUs are installed to cater the human comfort_cooling requirement incomplex.

The temperature & rerative humidity of both derivery air & return air fromAHU were measured usint
.oir*". "i,;;;;;k; ff#;1#"11 lH ;:"j::: 

air verocitv across the

in the table-S.S o"to*, 
, v!.v,,,v,,,s(er. I s r easureo parameters are given

= (Totat kw)/Total tonnage
= (kw)_chi erl+ (kW) chi er2 + (kW) primary pumps
+ (kW^) Secondary pumpsl/ Totat Tonn"g" g"n"iutej
= (27 3+ 1 7 6+ 8.4+ 1 2.36\t 3 1 I
= 1.50 kWTR

Overalt kWTR (chillerl + chiller2l
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5.4 Recommendations
. lt is proposed to replace one existing air cooled screw chiller 1 with

water cooled screw chillers which can be operated from May to
October.

. One existing air cooled screw chiller can be used during the months of

June to September in addition to the proposed water cooled plant.

5.5 Benefits
The implementation of above recommendations has a saving potential

of Rs. 11.52 Lacs. The investment for one new water cooled screw

chiller, condenser pumps & cooling tower would be Rs. 35.0 lacs.

However, the salvage value of existing air cooled screw chiller would be

Rs. 10.0 lacs and the net investment required would be Rs.25 lacs only.

This gets paid back within 2.1 Years.

5tc-l
b-::t
S:C
ql
c'l
q-.
b
?-q:f
q-'
5-t
i--.t
T,frttq!
+r
T\I'
s5

t:
{:
t3
C:t

tt
fr
q:

F
F
t-)

F
6r
qit-36-



I

I

I

,

I

t

)

I

I

I

I

I

I

I

Drafi Energt Audit Repo - pTIr

Replace existing Chilterl with utater cooled. screu,
chiller.

During the detaired energy audit two of the 2oo rR chiilers were studied
to evaluate the saving potential by replacing existing chillers with water cooled
screw chillers.

The energy consumption pattern of chiller no. 1 at normal running load
was recorded and is given in the figure-S.3 below:

power Trend of C hiller t!o I

f }-;}tn=it:ilt),i*"::+-:"":l"i'::"":"*
Figure-5.3: Average loading pattern of chilGil

The average power consumption and the TR generated by chiller_1
during the monitoring period was recorded as 273 kW and 200 TR,
respectivery. Therefore, the average energy consumption worked out to be
1.36 kWTR. However, the energy consumption of 2 no. chilled primary water
pumps was 8.4 kW & power consumption of secondary water pump was
12.36kw respectivery. Thus average energy consumption for chiiler prant-l
works out to be 1.46 kWTR.

Pscsr had recenfly conducted energy audit of water coored chiilers of
capacity 350 TR wherein specific energy consumption of chiiler was found to
be as low as 0.495 kw /TR. The same can be corroborated with technical
literature wherein recommended sEC of simirar water coored chiilers at furl
load is 0'64 kw /TR or ress. Further, as per efficiency recommendations Air
Conditioning & Refrigeration Institute (ARl) standard S5O/590. the
recommended fu road SEC of air coored chilers with screw compressor of
capacity upto 200 tones is 1.23 kW /TR or less.

The existing air cooled screw chillers are operating at the SEC of 1.46kw /TR. Replacement of existing system with water coored screw chifier wirl
reduce the SEC by 0.6 kWTR.
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Recommendation

It is therefore recommended to reprace one existing air coored chirer
used from May to September with water cooled screw chillers.

I

3
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4.1
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il
il
ir
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3
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Benefits

Energy Consumption of existing Air Cooled
Screw Chiller plant
Energy Consumption of proposed Water
Cooled Screw Chiller plant
Energy consumption reduction

Operating hours

Annual savings

fnvestment (nvestment estimated for 1 new water
cooled Screw chillers 2OO TR each, condenser water
pumps and cooling towers)

Salvage value of existing chillers

Payback

The annual saving potential is Rs. 1 1.52 Lacs, which
Rs. 0.25 Lacs. This gets paid back within 2.1 years.

1.46 kWTR

0.86 kwTR

{1.46-0.86} kwTR
0,6 KWTR

1250 hrs/year

0.6 kW/TR x 200 TR x 1250 hrs/
year x Rs 7.68 /unit
Rs. I 1.52 Lacs

Rs. 35.0 Lacs

Rs. 10.0 Lacs

2.1 Years

requires investment of
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ENERGY SAVING PROPOSAL NO 5

Modifg chillr,d utater circrlqtion sgstem and elim;ino:te
use of primqry pumtr s.

The performance of the existing operation of the primary chilled water
pumps and secondary chilled water pumps was analysed. Four primary chilled
water pumps are installed before the chillers and three secondary pumps are
installed after the chillers as illustrated in figure-S.4 below. Out of these,
2 primary pumps and 1 secondary pumps were in operation during the audit.

The rated/design and measured values of chilled water pumping system is
given in the Table-5.6.

Analysis:

The chilled water circulation pump transfers the chilled water in the
circulation circuit of the network. The chilled water from chillers is pumped by
the secondary pumps to AHUs for G+7 & G+3. The water is returned by gravity
flow at the inlet of primary pumps. Primary pumps are used to pump the water
to the condensers of the chillers as illustrated in figure below. As seen from the
above table, the measured head at the inlet of primary pumps is already high
(more than 2.9 kg/cm'?). Therefore, return chilled water of AHUs can be directly
sent to the chillers, bypassing the primary chilled water pumps. However, the
primary pumps can be used during exigencies by providing pressure switch
with transmitter, when available head at the outlet of secondary pumps is less
than the required head.

,
L

Table-5.6: Parameters for Chilled Water Circulation Pu

1 Primary
Pump 1

09 12 79.66 2.9 4.0 4.2 57.06

Primary
Pump 2

109.3S oc / v.tlt) 2.9 4.O 4.1 58.45

Primary
Pump 3

109.3e 12 bJ 79.66 2.9 4.0 4.1 56.06

4 Secondar)
Pump

NA NA NA NA 240 3.1 3.7 tz.5a zo.J3
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Flgure-S.S: Proposed Chilled Water Circulation System of HVAC Plant
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Recommendations
r Eliminate the use of primary chilled water pumps.

o Feed the return water of AHUs directly to the inlet of chillers

Benefits
Operating hours = 10 Hrs/day x 25 days x 5 months

= 125Ohrs/year

Saving potential by eliminating = 8.4 kW
primary pumps

Annual savings = 8.4 kW x 1250 hrs/ year x Rs. 7.68/ unit

= Rs. 0,80 lacs
Investment (Estimated investment for = 0.50 Lacs
modification of existing chilled water line)

Payback = 8 months

The annual saving potential is Rs.0.80 Lacs, which requires investment of
Rs.0.50 Lacs. This gets paid back within 8 Months.
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CHAPTER 6.0
DIESEL GENERATOR

Three Diesel Generator sets have been installed to takecare backup
electrical power in case of power fairure. Rating of 2 DG sets is 350 kVA each
and 1 DG set is 62.5 kVA. performance anarysis was carried out on DG sets-of
350 kVA to check the specific power generation of DGs.

Figure4.1 :Performance curve oiDGJEEi

Figure-6.2:Performance curve oiDGGE

In the figures above, blue (upper) line is showing average loading in kW
on the DG and red (berow) rine is showing units generated in kwh by oc set.
The Specific Power Generation was worked out as grven in the tabre-6.1
below. The average loading of DG set 1 was j90_200 KVA & the loading of
DG set 2 was 200-2'10 KVA. The average roading of the DG sets was found to
be in the range 55-60%.

Diesel Generator No 1 Fuel Consumption Analysis

i:S =i:i { i.:;1- rJ_;{ <-:i{ i=: ;.-:::l ll r:{ r :}: : f, : r : =}::::::::::::::::: 
=. =-.: 
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Diesel Generator No 2 Fuel Consurnption Analysrs
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Power Generation of DG setTable6.1 : Calculation of

Energy Meter

Start Reading kwh 2a?1'l 58319

Stop Reading kwh 33459 58456

Total Units Generated kwh 142 .t a7

Total Fuel Consumed Litres 40.3 37.5

Soecifi c Power Generation kWh/Liter 3.52 5.OC

The Soecific Power Generation of DG set-1 and DG set-2 was observed

as 3.52 kwh/litre and 3.65 kWh/litre respectively, which is above the minimum

recommended level of 3.50 kWh/litre. Therefore, the performance of DG sets

is satisfactory.
However, it is recommended that Maintenance/ overhauling of DG sets

are to be carried out periodically to maximize the sp. power generatlon'
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Ghapter 7.0
LIGHTING

The Lighting system and illumination in different areas of Complex was
studied in detail. The total connected lighting load of the complex was 178.65
kW with its distribution as under:

Indoor light load - 160 kW
Outdoor light load - 18.65 kW

The indoor lights installed in the complex are 18 Watt & 36 Watt tubes
and 18 Watt CFL .The various type of light fixtures installed in the indoor and
outdoor lights are given in Table-7.1 below:

Table-7.1: Details of Indoor & Outdoor Light Fixtures

A Indoor Lights

1. 4x18 E. Tube set (PH) 2stl

2. 1x36 E. Tube set (PH 699

2x36 E. Tube set (PH) 652

4. 2x36 box type. Tube set (PH) 28

1x36 box Tube set (PH) 334

o_ 2x18 CFL 1007

'1x18 CFL 111

8. 70 W Halide lamp to

B. Outdoor Lights

1. HPSV lamps at 6 meter pole JO

CFL lamps at 4 meter pole

J. Mercury vapour lamps at hump pipes J

4. HPSV lamps at 3 meter pole 63

CFL lamps at 1 meter environment lighting JO

o. HPSV face light IZ

As detailed above, the indoor lighting is mosfly based on fluorescent
tube lights/CFls. Whereas, sodium vapour lamps/ CFLs have been used for
outdoor lighting. As per Bureau of Energy Efficiency (BEE) recommendations,
LED tube light fiftings provide more lumens and are energy efficient. The LED
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fixtures can be replaced within the existing fiftings directly. Further, the use of

LEDs will also improve power factor in the supply grid.

During the audit, the operation of lights during the day and night time

was studied for identifying feasibility of energy conservation in lighting system.

The lux levels of lighting in indoor and outdoor area, both during day time and

night time were also monitored using lux meter. The average lux levels in

various areas are given in table-7.2. lt was also observed that the occupancy

level is negligible in washrooms and lights are kept ON.

Table-7.2: Measured Lux Levels at Various Locations in the Complex

FTLs (2x36 lV) : 60 nos.

VIP Canteen FTLS (4x18W:28 nos.

FTLs (28 tV) :2nos.
Canteen FTLs (1x36W); 20 nos.

Floor, Distance FfLs Qx36W,1x36) :78 nos.

Education Store

4thFloot FIL9 (2x36w,1x36) j 78 nos.

FfLs Qx36W,1x36) :78 nos.

Floor 120

120

FILS (2x36w,1x36) i 78 nos.

tn rioor 
-

\ FfLs Qx36w,1x36) :78 nos.

Ground Floor FTL9 (2x36w.1x36) : 78 nos.

FTLs (2x36W,1x36) : 78 nos.

7.1 Obrervations
o Around 3400 nos. of 36 watts (T8) & 18 watts Fluorescent Tube Light

(FTL) flxtures with electronic chokes are being used for illumination at

dlffrrrnt areas. Out of these, 2400 are T8 fixtures and 1000 are 1B watts

FTL flxturee. Majority of light fixtures are installed in storage rooms/non

O0ouplad area which are in use for short duration. Out of the total lights'

$pfO$mrtoly 35% of the T8 FTL fixtures and 50T. ol the 18 W FTLs

fiXtunf lra commonly used during the day time which can be replaced

. wlth 0il 18W LED fixtures and 9W LED fixtures respectively. The
pot'val lonaumption of remaining fixtures in the stores/un occupied

aros! can bf lurther reduced by controlling additional light operation/

optimlslng ltl Optrltlon by installing the sensors.

rrFf.s
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120

150

3E F|Ai

'1FILS (2x36WJx36) :78 nos.Not in
operation

Banquet Hall FfLs( 4x18 t44 : 58 nos. ,

FTLs (2x36 t14 : 10 nos.

FTLs (2x36 W) :25 nos
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56 nos. of 150 watts High Pressure Sodium Vapour (HPSV) and 63 nos
of 70 watts fixtures are being used for street light illumination at different
areas. These fixtures are reported to be with Copper Chokes. The '150W

HPSV fixtures can be replaced with the 60W LED lamps and 70W
HPSV fixtures can be replaced with the 30W LED lamps.

7.2 Recommendations

Proposal No. 6: Replace 800 nos. of 36W FTL's & 500 nos. of 1BW

FTL's with 18W LED tube light fittings & 9W LED tube lights,
respectively, which remain operational most of the time in indoor
lighting, in a phased manner under the fault replacement policy.

Proposal No. 7: Replace 56 nos. of 150W High Pressure Sodium
Vapour (HPSV) fixtures & 63 nos. 70W fixtures with 60W & 30W LED
fittings respectively in outdoor lighting.

. Proposal No. 8: linstallation of occupancy sensor in washrooms and
slores.

7.3 Benefits
The implementation of above recommendations has a saving potential

of Rs. 7.26 Lacs with an investment of Rs. 23.55 Lacs. The recommendations
wise details are as under:

Recommendation Saving
Potential

Investment Payback Period

Recommendation 6 Rs. 5.32 Lacs Rs. 12.55 Lacs 28 months

Recommendation 7 Rs. 3.68 Lacs Rs. 10.0 Lacs 33 months

Recommendation I Rs. '1 .Q lac Rs. L0 lac 12 months
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Replace 8OO nos 36 uatts utith 78 uo;tts LED
fTuorescent &tbe lights and 5OO nos. of 78 uqtts
Jitctures uith 9 watts LED tube lights

Approximately 800 nos. of 36W & 500 nos. of 18W Fluorescent Tube
Light fixtures are commonly used for illumination of different indoor areas.
These fixtures are with electronic chokes. These fittings can be replaced with
18 wafts & 9 watts LED Tube light fittings directly.

The advantages of LED tube light fiftings are:

. lt gives equivalenVmore lumens output while consuming less power.

. lt has better colour rendering index and gives more bright light

. lt lmproves Power factor (approx. 0.95 lag.) across the supply grid.

Recommendation

There is a potential of savings by replacing existing fittings with new
energy efficient LED fittings Moreover, the LED based fiftings have average life
of more than 50,000 hrs.

Benefits

Replacemcnt of 8OO nos 36 watts fluorescent tube lights utith 18
uatts LED

Power Consumption Data of 1 fixture

Existing Filiture = 40 W

Proposed (LED based) = 18 W

Power saving per fitting = 40-'18 W
= 22W

Total No. of fittings = 800 nos.

Total Savings Potential = 22W x 800 nos.
= 17.6 kW

Annuaf savings = 17.6 kWx3000hrs.x Rs7.68/Unit
= Rs 4.05 Lacs

lnvestment (lnvestment estimated for 800 new = Rs 8.E Lacs
LED fixtures and necessary electricat modification
if required in the syslem @ Rs. 1100 /firture)

Payback = 2.1T years
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t
I
) R eplace 5OO nos 78 lrlortts fTuorescent afte lights utith 9 uatts

\ IED

i Eenefits
t Power Consumption Data of-1 .fiLtu2 ,' Existing Fixture = 20 W
I
I ProPosed Fixture (LED) = 9 W

t Power saving Per fitting = 20-9 W
= 11W

t
| ' Total No. of fittings = 500 nos'

I lotal Savings Potential = l1W x 500 nos

t = 5'5kW

) Annual savings = 5 5 kwx 3000hrs x Rs 7'68/Unit

= Rs 1.27 Lacs
)

I lnvestment (lnvestment estimated for 500 = Rs 3'75 Lacs

new I watts LED fixtures ancl necessary
I e tectical modification if required in the system

| @ Rs 750 /fixture)

t Payback Period = 2'95 Years

]Theannua|savingspotentia|isRsl.2TLacs.Theinvestmentrequiredis
Rs. 3.75 Lacs, whiih will be paid back in 2'95 Years'
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ENERGY SAVING PROPOSAL NO 7

Reploce 75OW HPSV street lights utith 60 utdtts LED & 7OW
HPSV urith ?OW WD street lights.

56 nos. of 150 watts High Pressure Sodium Vapour (HPSV) fixtures &
63 nos. of 70 watts fixtures are being used for street light illumination at
different areas. These fixtures are with traditional Copper Chokes. We can
replace 150W HPSV fixtures with 60W LED lamps & 70W HPSV fixtures with
30W LED lamos.

LED fixtures have the following advantages -
. Gives equivalenVmore lumens output while consuming very less power.
. Better Colour rendering index.
. Gives more bright light
. lmproved Power factor (approx. 0.95 lag.)
. Life of the LED lamps is 50,000 hours (10 years) whereas, the life of

HPSV lamp is 15,000 hours (4 years).

Benefits

Replacement 55 nos 75O utatts High Pressure Sodium Vapor
ftsdures urith 30 uto:tts LED

Power Consumption Data of 1 fixture
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Existing Fixture
Proposed (LED based)

Power saving per fitting

Total No. Of fittings
Total Savings Possible

Annual savings

Savlng on account of reduction in the
ropair/ malntenance/replacement @
Rr. 1000/- per HPSV lamp per annum
Tolrl Annual Saving
Invaatmanl
(lnwtlmanl csllmaled for 56 new LED street
llghta and naccssary electical modification if
Nqulnd ln lho syslom at the rate of
Rs.10,0@ / .lncl llght)
Payback

165 W
60w
165-60 W
105 W
56 nos.
105Wx56nos.
5.9 kW
5.9 kW x 3650 hrs. X Rs 7.68 /Unit
Rs 1.65 Lacs
Rs. 0.56 lacs

Rs. 2.21 lacs
Rs 5.6 Lacs

= 2.5 years
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Replace 63 nos 7O wo:lrts lighting ftrtures utith 3O ua,tts IED

Power Consumption Data of 1 fixture
Existing Fixture = 77 tN

ProPosed (LED based) = 30 W
Power saving per fitting = 77-3OW

-- 47W
Total No. Of fittings = 63 nos.

Total Savings Possible = 47 W x 63 nos.

= 3.0 kW
Annual savings = 3.0 kW x 3650 hrs. X Rs 7.68/Unit

= Rs 0.84 Lacs
Saving on account of reduction in the = Rs.0.63 lacs
rcpairl maintenance/replacement @
Rs. 1000f per HPSV lamp per annum
Total Annual Saving = Rs. 1.47 lacs
lnvestment = Rs 4.41 Lacs
(lnvestment estimated for 63 new LED street
lights and necessary electical modification if
required in the system at the rate of Rs. 7,000
/ street light)
Payback period = 3.0 years
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Optimize pouer consumtr tion of lighting bg autotna,tion

During audit, it was observed that the occupancy in washrooms is very

low. Therefore the lights remain oN continuously. Each washroom has

3 nos. of 2x36 watt lighting fixtures. The total connected load of washrooms is

about 12 kW.

Recommendation

It is recommended to optimize power consumption of washroom lighting

system by identifying and removal of unwanted/extra lights and by installing

occupancy sensors. lt is estimated that there would be around 30% reduction

in the energy in the washrooms by installation of occupancy sensors'

Benefits
Annual Savings = 12 kW x 30o/o x12 hrs.x 300 days/annum x

Rs.7.68/Unit

= Rs.1.0 Lacs

lnvestment = Rs' 1.0 Lacs
(For Occupancy Sensors )

SimplePayback = lYear

The total annual saving potential is Rs. 1.0 lacs. The investment

required is Rs. 1,0 Lacs, which will be paid back in 1.0 year.
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Ghapter 8.0
OTHER OBSERVATIONS

Optimize power consumption of lighting bg sutitching off
indoor lights in night.

As per the data provided by Punjab Technical University in the
questionnaire, the indoor lights are kept ON from 8:30 AM to 5:30 PM during
day time & outdoor lights are kept ON from 7:00 PM to 5:30 AM. The total
connected load of the outdoor lighting is 18 kW. However, during the energy
audit, it was observed that in most of the areas, the indoor lights during night
time were also kept ON & the total working load during the night (i.e. 7:00 PM
to 5:00 AM) was in the range of 34-44 kW and the load from 5:00 AM to 8:00
AM reduced to 17-22 kW due to switching off the outdoor lights.

As per the total connected load of outdoor lighting, the total working load

during night should not exceed 20 kWhr. The unwanted indoor lights can be
switched ofi during the nighUnon working hours which will result in saving of at
least 5 kWhr.

Recommendations

Switch off the indoor lights during nighVnon-working period.

Benefits
Total working load measured during night
(7:00 PM to 5:00 AM)
Total connected/working load of outdoor
lights
Power Consumption of indoor lig,hting during
night time

Saving Potential by Switching off the indoor
lights

Annual Savings =

= 34-44kW

= 18kW

= 10-15 kW

= SkW

5 kWhr x 3000 hrs.x Rs.

7.68/unit
Rs. 1.15lacs
NilInvestment

Payback = Nil



9.1

Drcli Enetg Audit Repoi- PTU

CHAPTER 9.0
MANAGEMENT ASPECTS & CONCLUSIONS

Objectives of Punjab Technical University, Kapufthata should be
. To have a firm top management commitment so that the complex

achieves energy conservation on a time bound basis.

. To make Energy conservation a permanent activity
o To achieve lowest auxiliary energy consumption.
o To achieve the status of best energy efficient complex in India.
. To implement the recommended proposals and reap the benefits.

Approaches to an Energy Conseruation ldea
. Each energy conservation idea should be seen as an opportunity for

improvement. The approach must be on how to implement each
proposal and overcome the problems, if any.

o lt is easier to say a proposal is not possible or not implementable,
but the benefit comes from the actual implementation, which needs
lot of courage, conviction and will power to implement.

Specific Recommendation

. Punjab Technical University should form an energy conservation
committee. The committee should consist of senior operating and
maintenance personnel.

. The committee should meet once in a month with a specific agenda
to review the progress,of implementation of proposals and to guide
the implementation team.

. The management should also select a senior person, as Energy
Manager and he should co-ordinate all implementation activities.

. The main responsibility of implementing the proposals and
achievement of savings should be with the concerned operating and
maintenance personnel and not with the Energy Manager.

. The immediate task of Team should be to implement the identified
proposals and get the savings.

. lt is recommended to introduce a suggestion scheme for energy
conservation. The energy conservation commiftee should review all
suggestions and good proposals should be implemented.

9.2

v.J
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Asslgn s pecifi c re sPon si bil itY

o While, the overall responsibility for energy conservation rests with

the top management, the concerned operating / maintenance

personnel should implement and periodically report progress on

energy saving Proposals.

. Therefore, each energy saving proposal should be assigned to a

specific operating / maintenance personnel for implementation and

monitoring.
. Soecific time bound action plan is required for implementation and

monitoring of energy saving proposals.

Monitoring of proPosals

o All the implemented proposals are to be monitored on a proposal-by-

proposal basis for actual achievement of savings on a monthly basis'

Motivational asPects

. The successful management of energy depends on motivation of

technical personnel and their commitment' lt is recommended that

operating / Maintenance staff be deputed for training programs in

specific areas like

o PumPs

O HVAC
o Cooling towers

o DG sets
o Motors
o Electricaldistribution
o Lighting

Conclusions
The detailed energy audits conducted jointly by the plant and energy

teams have identified an annual energy saving potential of

Rs.31.76 Lacs, based on the present energy cosl'

The summary of annual savings identified

Total annual saving (8 ProPosals)

Annual Savings without lnvestment
(2 Proposals)

Investment required (6 proposals)

Average payback period for capital
proposals

= Rs.31.76 Lacs

= Rs. 8.60 Lacs

= Rs.49.55 Lacs

= 19 Months

{
{

3

9.5

9.6

9.7
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t lt is proposed that the management should

i . Assign specific responsibility for implementation of proposals.
! . Monitor savings achieved on a proposal by proposal basis.
t . Punjab Technical University team, should have the goal of a
t achieving the best energy efficient complex status in the country.
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ANNEXURE - I

PROPOSED FORMAT FOR
MONITORING THE

) IMPLEMENTATION OF ENERGY
.!
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SAVING PROPOSALS
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FORMAT FOR MONITORING THE IMPLEMENTATION OF
ENERGY SAVING PROPOSALS

s
No

Energy
saving
proposals

Annual
Savings

(Rs
Lacs)

lnvestment
(Rs Lacs)

Simple
Payback
(Months)

Dept /
Person

Responsible

Target
Dates

Remarks

1

2

4

Total

t
f
J
J
J
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J
J
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ANNEXURE - II

INSTRUMENTS
LIST OF
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List of Instruments used during Energy
Audit

1. Three Phase Electrical Power Analyzer

2. Digital Ultra Sonic Water Flow Meter

3. Digital Pressure Gauge

4. Digital Lux meter

5. Digital Distance Meter

6. DigitalMulti-meter

7. Digital power clamp meter

8. Power factor meter

9. Digital Hygro Thermo Meter

10. Digital Anemometer
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ANNEXURE.III

LIST OF
ENERGY EFFICIENT
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SUPPLIERS
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1. Crompton Greaves Limited,
(Transformer Division)

Kanjur Marg (East), Mumbai-400042,
India.
fek +91-022-25782974,

675 58000,67558202,
67558211,67558390,

FAX: +91-022-6755830 5. 257942t4
Contact Person:
Mr. B Ukil
Email: cg. power@cgl.co. in

2. EMCO Limited
Plot # F-5, Road No. 28, Wagle Industrial
Estate,
Thane-400 604. ( India
Tel : (91-22 )40404802
Fax t( 9t-22 ) 2582 O57L
Contact Person:
Mr M.K. Pradhan
Mobile:996 757 ALL3
Email : pradhan@emcoindia.com

3. Bharat Heavy Electricals Ltd.
Integrated Offi ce Complex
Lodhi Road,
New Delhi - 110 003
Tel : (011) 26001010
Fax : (011) 2649302L

(olt) 26492534

4. ABB Ltd.
14 Mathura Road ,
Faridabad, 121003
Tel : (0129) 227 5592
Fax : (0129) 227 9692
Contact Person

Mr. Sanjib Chaudhuri
Email : sanjib.chaudhuri@in.abb.com

SUPPLIER FOR SOFT START.CUM.ENERGY SAVER
1. BHEL

BHEL House, Siri Fort,
New Delhi- 110049,
Tel : 011 26001010

Fax : 011 2649302I

Contact Person :

Mr. N Ramakrishna
Contact No. - 9945530t46

2.Danfoss Industry Pvt Ltd
VI floor, JMD Pacific
Square,Sector - 15,N. H. -8,
Hoshiarpur -t22OO1
Tel , OL24 4036677
Fax : 0124 4039327
Contact Person:
Mr. Mahendra Chalke
Contact No.-0996797 L7 99

3. Siemens Ltd.
Thane Belapur Road
Thane - 400601,
Tel : (022)27623502

Fax t(022)27623727
Contact Person
Mr. Rajesh Ja in
Contact No. 9987089336

4. ABB Ltd.
14 Mathura Road ,
Faridabad, 121003
Tel : (0129) 227 5592
Fax : (0129) 227 9692
Contact Person
Mr. BV Ravishankar /
Mr. R Narayanan
Contact No. (O8O\ 2223t8231

1. BHEL
BHEL House, Siri Fort,
New Delhi- 110049,
Tel : +91 11 26001010

Fax : +91 LL 26493027
+91 7t 26492534

2. Danfoss Industry Pvt Ltd
VI floor, JMD Pacific
Square,Sector - 15,N.H.-8,
Hoshiarpur -122001
rel i +9L1244O36677
Fax i +9t1244O39321
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Contact Person:
Mr. Mahendra Chalke
contact No.-09967971799

Contact Person :

Mr. N Ramakrishna
Contact No. - 9945530146

4. ABB Ltd.
14 Mathura Road .
Faridabad, 121003
Tel : (0129) 227 5592
Fax : (0129) 227 9692
Contact Person
Mr. BV Ravishankar

080) 2223182ff

3. Siemens Ltd.
Thane Belapur Roacl

Thane - 400601,
Tel : (O22)27623502

Fax :(O22)27623727
Contact Person
Mr. Rajesh lain

114,GH-3 DDA Flats.
Paschim Vihar,
New Delhi -110063(India)
Tel :011-25253104
Fax : 011-25280319
Contact Person:
Mr. Sandeep Sharma

No. 091003

5. Phoenix Contact
A - 58/2, Okhla Indl. Area, Phase - II'

New Delhi -110 020
Tel (011) 30262 800
Fax (011) 26383 285
Email :works@phoenixcontact'co' In

Contact Person
Mr. Ashish Manchanda

No. - 93s00432!!q

zpa-ss tnoustry Pvt Ltd
VI floor, JMD Paclfic
Square,Sector - 15,N' H'-8.
Hoshiarpur -L2ZOOI
fel i +9M44O36677
Fax 1 +91124403932!
Contact Person:
Mr. Mahendra Chalke

No.-09967gZ:nE

1. BHEL
BHEL House, Siri Fort'
New Delhi- 110049,
Tel : +91 11 26001010

Fax : +91 7L 2649302I
+9r 17 25492534

Contact Person :

Mr. N Ramakrishna
9945530146

4.--cot{zERv sYsrEMS Ptrr LTD

87, 1st Floor Industrial Development
Colony (IDC)
Mehrauli Road
Hoshiarpur - 122 OOl,
Tel:- 0124 4268A99

Fax:- Ol24 426A957

Thane Belapur Road

Thane - 400601,
rel : (022)27623502

Fax t(022)27 623727
Contact Person
Mr. Rajesh Jain
contaCt r'lo. e9!ZS!9139

11'th Floor,
28 Dr. GoPal Das Towers
Barakhamba Road,
New Delhi- 110 001
Tel: 011 23704143, 23704744
Fax:011 23704146

olEFcos tnoia Pvt Limited

C-135 HosierY ComPlex,
Phase II (Extn.), Noida - 201305
rel.i 0720-4221631, 32, 33, 34

Contact Person:
Mr. Chander M. Kapoor

Cell:09811199085

5. NAAC EnerSY Controls (P) Ltd

2. ABB Ltd.
PlotNos5&62ndPhase
560058 Bangalore
Phone: 08022949328
Fax : 080 22949339
Contact Person:
Mr.-UdaY SamPat

1. BHEL
BHEL House, Siri Fort,
New Delhi- 110049,
Tel : +91 11 26001010

Fax : +91 Il 2649302\
Contact Person :

Mr. N Ramakrishna
contact No. - 9945530146
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3. Siemens Ltd.
Thane Belapur Road
Thane - 400601,
Tel : (o22)27623so2

Fax t(O22)27623727
Contact Person
Mr. Rajesh la in
Contact No. 9987089336

4, MAGNEWiN MAGNETICS
L - 49. M.r.D.C.,
Kupwad - 416436.
Dist. Sangli,
Tel.: 0233 - 264504t / 2645456
Fax:0233-2645855

5. NAAC Energy Controls (P) Ltd
C-135 Hosiery Complex,
Phase II (Extn. ),
Noida - 201305

Tel.: O72O-422763L, 32, 33, 34
Fax: (91)-( 120) -422t635
Contact Person:
Mr. Chander M. Kapoor
Cell:09811199085

6. EPCOS India Pvt Limited
11'th Floor.
28 Dr. Gopal Das Towers
Barakhamba Road,
New Delhi- 110 001
Tef: 011 23704143, 23704144
Fax: 011 237 04t46

7. Madhav Capacitors Pvt. Ltd.
B-5-2. M.I.D.C. Indl. Estate,
Bhosari, Pune - 411 015.
Tel: 020 - 27122360/27122762
Fax : 020 - 27 L2 27 62

8. HOC_AGE Engineering Lto.
165, HSIDC KUNDLI, Indl. Area,
Distt. Sonepat - 130128
Tel: 0130 - 6452667

SUPPLIER FOR ENERG
1. BHEL

BHEL House, Siri Fort,
New Delhi- 7L0049,
Tel : +91 11 26001010

Fax : +91 17 26493021
Contact Person :

Mr. N Ramakrishna
contact No. - 9945530146

2. Cromoton Greaves Limited
(LT Motors Division):
A/6-2, MIDC Industrial Area,
Ahmednagar- 414111
Teli O24l- 2777500, 2777372
F AX : 0247-27 77 5OA, 277 6LO3
Contact Person:
Mr. Ramesh Kumar
Email : ramesh. kumar@cgl.co,in

3. Siemens Ltd.
Thane Belapur Road
Thane - 400601,
Tel : (022)276235O2

Fax t(O22)27623727
Contact Person
Mr. Rajesh la in
contact No. 9987089336

4. Kirloska r Brothers ltd
Jeevan Tara Building,
5, Parliament Street,
New Delhi 110 001
Tel : +91-011-41501055 to 62
Fax : +91-OL7-23342002
Email delh i@ kbl. co. in

5, Bharat Bulee Ltd.
Milap Niketan, 4th Floor,
8A, Bahadur Shah Zafar Marg,
New Delhi, 110 002.

Tel: 01 1-23356033, 23379694
Fax:011-23319413
Email: bbldelhi@de l. bharatb ij lee. com
Contact Person:
Ms. Pratibha Choora
Cell :09810096684

6. Navyug Electric Motors & Pumps Ltd.
Plot-4, Phase-II, GIDC, Vatva,
Ahmedabad - 382 445
Tel : 079 25A31432,25831433
Fax : 079 2583t434
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SUPPLIER FOR ENERGY EFFICIENT PUMPS
1. BHEL

BHEL House, Siri Fort,
New Delhi- 110049,
Tel : +91 11 25001010

Fax : +91 IL 2649302L
Contact Person :

Mr. N Ramakrishna
Contact No. - 9945530146

2. CromDton Greaves Limited
(LT Motors Division):
A/6-2, MIDC Industrial Area,
Ahmednagar- 414111
Tel: 0241- 2777500, 2777372
F Axt O24 l-27 7 7 5O8, 27 7 6tO3
Contact Person:
Mr. Ramesh Kumar
Email : ramesh.kumar@cgl.co.in

3. eHnRAr BTJLEE LTD.
Milap Niketan, 4th Floor,
8A. Bahadur Shah zafar Marg,
New Delhi, 110 002.
Tel : 01 1-23356033, 23319694
Fax:011-23319413
Contact Person:
Ms. Pratibha Chopra
Cell : 09810096684

Email: bbldelhi@del.bharatbiilee.com

4. Kirloskar Brothers ltd
Jeevan Tara Building.
5. Parliament Street,
New Delhi 110 001
Tel ; +91-011-41501055 to 62
Fax'.+91-O1I-23342OO2
Email delhi@kbl.co. in
Contact Person:
Mr. P K Tayal
Celli 09425048723

5. Shakti Pumps (India) Limited,
Plot no. 401,402 & 413,
Sector 3, Pitham pur-454775

rel: 07292- 410500, 410700
Faxi 07292 407044

6. Grundfos Pumps India Pvt. Ltd.
B - ll O-5, 1st Floor
Mohan co-oDerative Indl Estate
Mathura Road.
New Delhi - 110044
Tel: ( 011) 4222 6090
Fax: (011) 4222 6020
E-mail: sa lesind ia @oru ndfos. co m

SUPPLIER FOR VARIABLE SPEED/FREOUENCY
DRIVES / PROCESS AUTOMATION

1. Amtech Electronic (I) Ltd,
E-6, GIDC, Electronics Zone,

Gandhinagar - 382028,
T el : (O79)-23289101, 23289102,
Fax : (079)-23289111
Email: info@a mtechelectron ics. com
Contact Person
Mr. S B Mahajani
Contact No. - 9913L43673

2. Crompton Greaves Ltd
(LT Motors Division)
N6-2, MIDC Industrial Area,
Ahmednagar- 414111
Tel: (0241)- 2777500, 2)77 372
FAX: (0241) 2777508, 2776t03
Contact Person:
Mr. Ramesh Kumar

Email : ramesh. kumar@cgl.co.in

3. Rockwell Automation India Ltd
A-66,Sector-64,
Noida-201301(U.P) India
Tel : (0120) 467 L477
Fax : (0120) 4217924
Contact Person
Mr. Meenu Singhal
Contact No. - 9811150530

4. Phoenix Contact
A - 58/2, Okhla Indl. Area,
Phase - II, New Delhi -110 020,
Tel (011) 30262 800

Emai | : works@phoenixcontact,co. i n
Contact Person
Mr. Ashish Manchanda
Contact No. - 9350043430

$. tlOnt'ywc,ll Automatron lndia Ltd
86, lst Floor,Okhla Phase III New
Delhl - 1 10020
Tel.:011-66116300
Fsx: 011-66116327
Contact Pcrson
Mr. Prabhrt Verma
Contact No. - 9818230888

6. ABB Ltd.
PlotNos5&6zndPhase
Bangalore 560058
Tel: 080- 22949355
Fax: 080-22949389
Contact Person

Mr. K Sreevatsa
Cell: 099014 90980
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SUPPLIER OF ELECTRONIC BALLAST
1. OSRAM India Private Limited

Signatu re Towers, 1lth Floor
Tower B, South City - 1

122001 Hoshiarpur,
Tel.: 0124 238 31 80
Faxt OL24 238 31 82

2. Bajaj Electricals
1/10, Asaf Ali Road
New Delhi 110002
Tel +91-11-23236055
Fax +91-11-23230214
E-mail:
del cic@ baiaielectrica ls. com

3. Philips Electronics India Ltd
Ashoka Estate, 9th Floor,
24, Barakhamba Road, Connaught
Place
New Delhi - 110001
Tel: 011-43529800, 23353280
Fax:011 23314332
Contact Person:
Mr. S K. Dangi
Email:
s.k.danqi@DhiliDs.com

4. G.K. Energy Marketers Pvt. Ltd.
F. No601 , BNo 11 B,
Opp Data Mandir ,
Lokmanya Nagar , LBS Road ,
Navi Peth. PUNE - 411030
Ph. no - (020) 2432 1115
Fax No - (O2O) 2432 L7r5

Contact Person :

Mr. Gopal Kabra
Cell - 09970450000

SUPPLIER OF CFL & METAL HALIDE LAMPS
1._OSRAM India Private Limited

Signature Towers, 1lth Floor
Tower B, South City - 1

122001 Hoshiarour,
Tel.: 0124 238 31 80
Fax: Ol24 238 31 82

2. Bajaj Electricals
1/10, Asaf Ali Road
New Delhi 110002
Tel +91-11-23236055
Fax +91-11-23230214
E-mail:
del cic@ ba jatelectricals.com

3. PhiliDs Electronics India Ltd
Ashoka Estate, 9th Floor,
24, Barakhamba Road, Connaught
Place
New Delhi - 110001
Tel: 011-43529800, 23353280
Fax: 011 233L4332
Contact Person:
Mr. S K, Dangi
Email: s. k. danqllophiliDs. com

4. Crompton Greaves Limited
(Lighting Division)
Kanjur Marg ( East),
Mumbai -400 042. India.
Tel : 022-67558000, 67 558425/ 26
FAX: O22- 257A7283

Contact Person:
Mr. B Chakrabarti

Email : biswa.chakrabarti@cgl.co.in

suppuen or.t-eo aT-sLAMPS
1.-OSMM India Private Limited

Signature Towers, 1lth Floor
Tower B, South City - 1

122001 Hoshiarour,
Tel.: 0124 238 31 80
Faxi Ol24 238 31 82

2. Bajaj Electricals Ltd
1/10, Asaf Ali Road
New Delhi 110002
Tel +91-11-23236055
Fax +9I-77-23230214
E-mail:
del cic@ baiaielectrica ls. com

3. Philips Electronics India Ltd
Ashoka Estate, 9th Floor,
24, Barakhamba Road. Connaught Place
New Delhi - 110001
Tel: 011-43529800, 23353280
Fax:011 23314332
Contact Person:
Mr. S K. Dangi
Email : s.k.danoi@ohilips.com

4. Crompton Greaves Limited
(Lighting Division)
Kanjur Marg ( East).
Mumbai -4OO O42.
Tel : 022-67558O0O, 67 558425/26
FAXi O22- 25787283

Contact Person:
Mr. B Chakrabarti

Email: biswa.cha kraba rti@col.co, in
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2. N. N. Projects Limited
C-102, 1oth Floor, SuPer M

I, DLF CitY, Phase IV
HoshiarPur - 122 OO2'

Tef : +91-( 124) - 4042483
Fax : +(91)-(124)- 2386437
E-mail: info@n nDroiects. com

Contact Person:
Mr. GurdeeP Singh Juneja
Contact No. 9910018286

1. Crompton Greaves Limited
(Lighting Division)
Kanjur Marg ( East),
Mumbai -400 042' India'
Tel: +91-022-67558000,

67558425/26
FAX: +91-022- 25787283

Contact Person:
Mr. B Chakrabarti

Email: biswa. chakrabarti@cgl, co. in

q. COruZTNV SYSTEMS PVT LTD

87, 1st Floor Industrial Development
Colony (IDC)
Mehrauli Road
Hoshiarpur - t22 OO1-'

Phone:- OL24 4268A99
Fa*- O!24 426A957
Email: del. sa les@conzerv. com

3. Duex Industria I Systems
H-312, Sharad Industrial Estate,
Lake Road, Bhandup (W)'
Mumbai 400078
Tel: 022-32688683

Contact Person:
Mr. Nitin Thakur
Contact No. O93240a2443

2. NEPC India Limited
G-39, 3rd Floor, Pawan House,

Connaught Circus,
New Delhi-110001
Tel: 011 -43581298 / 1299
Fax:011 41516499
Contact Person
Mr.Rakesh GuPta
Cell No:9810106461
nlaillo:rtkeshgttDla.r ncDclndlit co lll

Email : rakeshguptanepc@yahoo'com

1.Tata BP Solar India Ltd
UG/70-74, World Trade Centre
Hotel Intercontinental ComPlex
Barakhamba Road,
New Delhi 110 001

Tel : 011 23471537 / 8

Fax : 011 2347 7520
Contact Person
Mr. Amit Kumar
contact No. 09910018286

a:6mvee sotar Systems (P) Ltd'
FirstFloor,No:6&8,
R-23 , North Enclave ,

Opp : Nehru Place, Kalkaji,
New Delhi - 110 019
Tel : 011-40502620 /22
Fax : 011 40502623

Contact Person :

Mr. Krishan Kumar
Mobile : 098119 73344

f. CX. energY Marketers Pvt' Ltd'
F. No 601 ,BNo11 B,
Opp Data Mandir ,

Lokmanya Nagar , LBS Roacl ,

Navi Peth, PUNE - 411030
Ph. no - (O2O) 2432 Llls
Fax No - (O2O) 2432 ttls

Contact Person :

Mr. Gopal Kabra
Mob - 09970450000

Integrated Office ComPlex
Lodhi Road,
New Delhi - 110 003
Tel : (011) 26001010
Fax : (011) 26493021

(oLr) 26492534

Leharat Heavy Electricals Ltd.

A-14, Mohan Co-oP Indl Estate,
Mathura Road,
New Delhi 110044
Tel. : 01 1-308817OO, 26959529
Fax:011-26959669
Contact Person :

Mr. Pawan Kulshrest

S. vanaristri Solar Technology Ltd
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SUPPLIER OF CHILLERS SYSTEMS
1. Kirloskar Pneumatic Co. Ltd.

Hadapsar Industrial Estate, Pune
411031.
rel. : 020-2687 0133, 26727000
Fax : 020-26870297,,25a7O634

Contact Person:
Mr. Hemadri N. Buzruk
Cell: 09881495489

2. Voltas Ltd.
EM&R BG, A43,
Mohan Co-op Indl. Estate,
Mathura Road, Delhi 110044
Tel: 011 66505550-5570
Fax: 011 26950O22/2695O08t
Contact Person:
Mr. Rajiv Saxena
Email : rsaxena@voltas.com

3. Reynold India Pvt. Ltd
C-38 & 39. Sector 2
Noida,201 301
Tel : 0120-4252000/4664000
Fax No : OL2O -4252005
Contact Person :
Mr. Vijay Bali
Cell No: 09810100836

4. Werner Finley India Ltd.
#9, Cauverynagar, Near Swayam
Prabha Kalyanamantapa.
Kamakshipalya, Magadi Main Road,
Bangalore - 560 079
Tel : 080-23289889 23288369
Fax:080-232883191
Contact Person:
Mr. J. R.Gundu Rao
Cell No;09845511586

5. Flamingo Chillers Pvt Ltd
Z - 5I-52 Okhla Indl Area,
Phase 2, Delhi - 110020
Phone : 011 - 41610234, 35
Fax: 011 - 4L610234

6. Schneider Electric (I) Pvt. Ltd.
A-29, Mohan Co-Op. Indl. Estate,
Mathura Road,
New Delhi 110044
Ph.01 1-39404000, 41590000,
Fax-o1 1-41678010, 4167801 1

7. Hitachi Home & Life Solutions (I)
Ltd.

Central Air Conditioning
Mr. Arpit Akotiya
022-27689287/83
Mob.09321836063

1. Sumaya HMX Systems Ltd.,
# A 422, 1st Cross, 1st Stage,
Peenya Industrial Area,
Bangalore - 560 058
Tel: 080 -372 1065 / 372 2325
Fax: 080 -372 2326

2. Mamata Energy Pvt Ltd
Plot No. 858, Kothari Industrial
Estate. Behind Hutch Tower,
Rakanpur-Santej Road.
Santej - 3a2 721,
Telefax : O27 64-268328
Contact Person:
Mr. Ashish Zha

SUPPLIER OF COOLING TOWERS
1. Tekni Engineering Pvt. Ltd.

10, Krishna Apartmnet,
Bhudrapura, Ambawadi,
Ahmedabad 380 006
Phone:079-26460313.
Contact Person:
Mr. A. R. Dhoble
Cell No.: 09426069087

2. Gem Cooling Towers Pvt. Ltd.
S.F. No. 100A, Arasur,
Coimbatore - 641 4O7 .
Tel : O422 2360013, 2360130,
2360L3t, 2360059, 2360129
Fax : 0422 2360523
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3. Paltech Cooling Towers &
Equipments Limited
B- 604 Sushant Lok, phase- 1
Hoshiarpur, Haryana - 722 OOz
Tel : 0124 4222483/84/ 85/
Contact Person :

Mr. H. P. Yadav
Cell : 09871095333
E-Mail : hpyadav@paltech.in

4. Artech Cooling Towers (P) Ltd
Plot No. 5021, B/H,
Meghmani Organics,
G.LD.C. Ankleshwar - 393 002.
Tel: (02646) 250302,309661 Fax:
(02646) 2sO3O2

Power Analvzer
1. Fluke

16/1L13, Tank Road
Karol Bagh, New Delhi,
Delhi 110005
Tel :011 25738858
Mobile:09818515888

2.Nevco Engineers Pvt Ltd
90-A(2"d Floor),Amrit
Puri-B Main Road,East of
Kailash,New Delhi-1 10065
Contact Person
Mr.Vinod Bhat
Contact No : 09810711178

3. CONZERV SYSTEMS PVT LTD
87, lst Floor Industrial
Development Colony (IDC)
Mehrauli Road
Hoshiarpur - I22 O0l,
Phone: - 0124 4268899
Fax:- 0124 4268957
Emai| : elglEles]Qlqnzcll|com

4. MECO Instruments Pvt. Ltd.
Plot No. EL- 1,
MIDC Electronic Zone.
TTC Industria I Area,
Mahape, Navi Mumbai 4007 fO.
Teli 022-276733LL-|G
F ax i OO9I -22-27 67 33tO, 27 67 3330

Fluke
16/L773, Tank Road
Karol Bagh, New Delhi,
Delhi 110005
Tel :011 25738858
Mobile:09818515888

Siemens Ltd.
Thane Belapur Road
Thane - 400601,
Ma harashtra,India
Tel : O22-27 6235O?
Fax i O22- 27623727

Contact Person
Mr. Rajesh Jain
Cell No. 9987089336

2.

3. ABB Ltd.
14 Mathura Road ,
Faridabad, 121003
Tel : (0129) 2448I3L
Fax : (0129) 4023006

Contact Person:
Mr. Sudhir Kulkarni
Cell No! 098105 06357

4.Nevco Engineers Pvt Ltd
90-A(2"d Floor).Amrit
Puri-B Main Road,East of
Kailash,New Delhi-1 10065

Contact Person
Mr.Vinod Bhat
Cell No : 09810711178
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