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Sub : Coostruction of new campuses of Punjah Technical Universify — 45" meeting ol
ihe Standing Building Construction Committee.

[ear SirfMadam,

45" meeting of the Standing Building Construction Committee shall be held under the
Chairmanship of Dr. R S. Khandpur, Director General, PGSC (Retd) at 1130 hours on
79 01.2015 at PTU’s Mohali campus al C-102/B. Industrial Area, Phase VII, (Sector-119),
Mohali - 160 059 (Punjab). Agenda and Agenda note for the meeting are enclosed.

You are requesied 10 inake i\ convemienl ta atend the meshing.

Thanking yau

Y ours Sincerely,
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Sub : Agenda for the 45" meering of the Standing Building Construction Committee.

Itern No. 45.1 -

Nem No. 45.2 .

ltern Ne. 45.3:

Item No. 45.4:

llem No. 45.5 :

Item No. 45.6 :

Item No. 45.7 ;

llem No. 45.8 -

Te confim the Minules of 44™ meeling of Standing Building
Construction Commiitee held on 20.10.201 4.

Action laken on various ilems discussed during previous meeting of
Standing Building Construction Commitlee.

To discuss and approve the requirements, manufacturers/specifications
for acoustic treatment and audio video system for the proposed
auditorium al main campus, Kapurthala,

To discuss and approve the flooring patterns for circulation area and
VIP banquei area of the proposed audilorium al main campus,
Kapurthala.

To discuss and finalize the Energy audit report of PTU’s main
administrative building, main campus, Kapurthla submitted by Punjab
State Council for Science and Technology.

To discuss and approve the master plan of main campus, Kapurthala
after including International Resource Center-Universal Human Valyes
& Ethics (IRC-UHVE) estabiished at existing Lal Kothi.

To discuss and approve the layout and estimate for construction of
internal road connecting existing road near main gate to International

Resource Center-Universal Human Values & Ethics (IRC-UHVE).

Any other poinl with the permission of the Chair.
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Agenda Note for the 45" meeting of the Standing Building Construction Committee,

Ttem MNo. 45.1 :

To conflirm the Minutes of 44" meeting of Standing Building
Construction Committee held on 20.10.2014,

The minutes of 44" meeling of Sianding Building Construction Commitiee held on
20.10.2014 were circulated on 27.10.2014. The minules circulated are Lo be
conflirmed.

Item MNo. 45.2 ;

Action taken on various items discussed during previous meeting
of Standing Building Construclion Commitlee.

Actions taken on vanous ilems discussed duding previous meeting of Slanding
Building Construction Commitiee are as under:

»

Ltem Neo. 453:

In 44"

The sub-commiliee constiluwled for finalization of Universily’s requirements
[or acouslic treatment finishes and audio video system for the proposed
audilorium al main campus, Kapurthala has submitied their report and the
same is lo be discussed in the preseni meeling for approval,

The sub-commifee conslituted for finalization of University’s requirements
for type of stone to be used for flooring of circulation arsa and VIP Banquel
arca of the proposed audilorium at main campus, Kapurthala has submitied
their report and the same is to be discussed in Lhe present meeling flor
approval.

Based upon the concept plans approved by the building commitee in respect
of the proposed auditorium and hostels al main campus, Kapurthala,
municipal drawings have been submitied 10 Chief Town Planner, Punjab for
approval.

The detailed designing of 66 KV A sub-station [or main campus, Kapurthala
has bezen laken up by the Architect.

To discuss and approve (he requirements, manufacturcrs/
specifications for acoustic treatment and aodio video system [or the

proposed auditorinn at main campus, Kapurihala.

meeting of the committee, a sub-commitiee was constituted lo finalize

University’s requirements for acoustic treatmeni finishes and audio video system for
the proposed auditorium al main campus, Kapurthala. The commitiee has submitted
their report (placed al Anngxure-A). Based upon this report, the Archilect will be
making 1he presentation.

The matter 15 placed before the Committee for discussions and approval plea'se.

D




ltem Mo, 45.4: To discuss and approve ihe flooring patterns [or circulation area
and VIP banguet area of the proposcd auditorium al main campus,
Kapurthala.

In 44" mecting ol the committee, a sub-commitice was constiluted 1o finalize
University’'s requirements for 1ype of stone to be used lor Mooring ol circulation area
and VIP Banquel area of the proposed auditorium at main campus. Kapurthala. The
commiltee has submitted their report (placed at Annexuvre-B}. Bascd upon this reporn,
the Architect will be making 1he presenlation.

The marter is placed before the Commiliee for discussions and approval please.

item No. 45.5 : To discuss and finalize the Energy audil report of PTU's main
administrative building, main campus, Kapurthla submitted by
Punjab State Council for Science and Technology.

In 39" meeling of the commiltee, it was decided thal Energy audit of PTUs main
administralive building, main campus, Kapurthala will be got done from Punjab Stare
Council for Science and ‘Technology. Accordingly, the energy audii has been done by
Punjab State Council for Science and Technology and submided drafi audn report
(placed al Apnexure-C). The observations/recommendations made by Punjab Stale
Council for Science and Technology in their audil report will be presenled by the
Architecl.

The matier is placed before the Committee lor discussions and approval of the report
please,

Jtera No. 45.6 : Ta discuss and approve the master plan of main campus,
Kapurthala afler including TInternational Resource Center-
Universal Human Values & Ethics (IRC-UHVE} centre established
at existing Lal Kothi.

Punjab Technical Universily has esiablished Tmermational Resource Center-Universal
Iiuman Values & Ethics (IRC-UHVE) centre after renovation of existing building of
Lal Kothi al main campus, Kapurthala, The Archilect will be making a presentation
on the master plan of main campus, Kapurthala afier including this centre in the plan.

The matter is placed belore the Committee for discussions and approval of the revised
master plan please.

Item No. 45.7 : To discuss and approve the layout and estimate for construction of
inlernal road connecting existing road near main gate lo
International Resource Center-Universal Human Yalues & Ethics
{JRC-UHVE).

Punjab Technical University has established International Resource Center-Universal
Human Values & Ethics (IRC-UHVE) centre afler modilying the existing building of




Lal Kothi at main campus, Kapurthala, P

from the main campus,
estimate for an approach

T'he matter is placed before the Comy

estimate of the

Hem No, 45.8 -

proposed approach road please,

resently, there is no access road to this centre
Architect will be making a wesentation of the |
=]

avout and
road to this centre trom the main

administrative building.

nittee for discussions and approval of lavout and

Any other point with (he permission of the Chair.
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Minules of (he meeting held on 12.11.2814 in the office of Superinending Engineer, PG,
Chandigarh 1o finalize the Universiny’s requircments in respect of acoustic (restmend
finishes and Audio Video System for the proposed auditorium at PTU's main campus,
Kapurthala.

1.0

2.0

30

In werms of OSD 1w VC/PTL s order dated 041120014, a commillee consisting of
following members was constituted 1o finalize University (PTU)'s requirements in respect
of acoustic treatment linishes and Audie Video System for the proposed auditorium al
PTU s main campus, Kapurthala:

Ly aLa Gl pud e

Dr. Buta Singh, Dean/Academics, PTU

Sh. P.S. Saini. Superintending Lngineer. PGL, Chandigarh
Executive Engineer, PTU

Executive Engineer, PWD. Construction Division Z. Kapurthala
Sh. Rajiv Aggarawal, Archirect.

Following members were presenl in the meeting held in this regard on [2.11.2014 :

Lo L3 Tk
- ' H

ISl Chs

Dr. Buia Singh, Dean/Academics, PTU (On telephone)

$h. P.S. Saini, Superintending Engineer, PGl Chandigarh

Cr. 1. P. Singh, Executive Engineer, PTU

Sh. Mahabir Singh, SDO/PWD on behalf of Execulive Engineer, PWD, Construciion
Division 2, kapurthala )

Sh. Rajiv Aggarawal, Architect.

Sh. Jeewan Kapur, Architect Archigroup Architecis, Noida.

Sh. Satyendra Sharma, Architect

Sh. Nitin Gupta, Sound Reinforcement expen J

Afier detailed discussions and deliberations, committee recommends the [ollowing:-

. Acoushcs:

Intemal finishes including the materials 10 be used were discussed and the following were
agreed considering the least maintenance and the economics:

Wall paneling up Lo Dado: Wood based panels with linear perforations. [l was
agreed thal panels wilh grooves at 12/64mm c/c would be used.

Wall paneling above Dado: Fibral Siofl Panels

False-ceiling — glass wool based acoustical ceiling tiles.

Chairs: Godrej chairs may be preferred.



2. Audio Video systems;

i Video: Option 2 would be adopted (copy placed below)
ii. Microphones and fittings: the numbers W ould be changed as follows:

Gooseneck 1

Wireless hand held 5

Lapel microphone 2

Headset microphone Not required
g

Omni directional antena UHF2
Dynamic vocal m icrophone
. Dynamic instrument microphone

.

k.

c.

d.

g. Wide band antenna
I

g.

h

i. DI Box

ped b

Orther time shall remain the same

iii. Projector: to be brought in the middle of the auditorium using a projector [ift the lumen
requirement and cosl estimate shall be revised by the Archilect accordingly.

iv. Sound: Option 1 of line array Sysiem 10 be adopted {copy placed below).
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Minutes of the meeting held on 21.11.2014 under the Chairmanship of Dr. A. P. singth,
Dean/RIC, PTU in his to Nnalize the University's requirements 5 *,: }* Aalgrag 1
bt ke Tor Fevring on i wdalde @y for the proposed auditorium at PTU’s main
campus, Kapurthala. '

10 In terms of OSD w VC/PTU's order daed 04.11.2014. a commitee consisting ol
following members was constiluied 1o finalize University (PTUY's requirements lor type
of stone 10 be used for flooring in circulation area and VIP banquet arca for the proposed
auditorium at PTU's main campus, Kapurthala:

Dr. A. P. Singh, Dean/RIC. PTU

Dr. Rajneesh Sachdev, Regisurar, PTU.

Execurive Engineer, PTL

Execulive Engineer. PWD, Construciion Division 2, Kapurthala
Sh. Rajiv Aggarawal, Architecl.

Lo Pl b

2.0  Following members were present in the meeting held in this regard on 21.11.2014 :

1. Dr. A. P. Singh, Dean/RIC, PTU

2. Dr. Rajneesh Sachdev, Registrar, PTU,

3. FEr. H. P, Singh, Executive Engineer, PTU

4. Sh. Mahabir Singh, SDO/PWD on behalf of Execulive Engineer. PWD, ConstrucLion
- Division 2, Kapurthala

5. Sh. Rajiv Aggarawal, mchimﬂ Archigroup Architects, Noida.

6. Sh. Nitin, Architect ;

3.0  Afler detailed discussions and deliberations, committee recommends use of complete
granite stone for flooring in circulation area and VIP banquet area lor the proposed
auditorium at PTU"s main campus, Kapurthala.
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|rean/RICYPTU Regisirar, PTU. E.E/FTU SDOPWIDHK pl. Archilerd
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Punjah State Council for Science & Technology

A Scientific & Indusirial Research Organization approved by DSIR & Ceniral Gowl.
under Clause () of Sub-Section (i} of Section 35 of Income Tax Acl 1861
(& Stale Goyl. Underlaking)
MGSIPA Complex, Institulional Area, Sector 26, Post Box No. 727, Chandigarh-160 318 {Indig)

Ref. No. : PSCST/ c;;{g,ng Dated Sﬂ/fﬂlﬂw’ L

Registrar,

Punjab Technical University,
Jalandhar-Kapurthala Highway,
Kapurthala

Subject: Energy Audit of PTU's Administrative Building at Kapurthala.

| am grateful to Punjab Technical University (PTU) for awarding the work
of carrying out detailed energy audil of its complex at Kapurlhala. PSCST has
ccmpleled lhe field audit and has recommended 8 energy saving options based
on the energy conservaton measures (ECM) identified during audit. A summary

of annual savings identified is as below:

Short term energy saving proposals (5 nos.)

» Annual Savings with zero investment {2 nos.) : Rs. B.60 lacs
» Annual Savings with investment of Rs. 2.0 lacs (3 nos.) . Rs.2.64lacs
Long term energy saving proposals

s Annual Savings with investment of Rs_ 47.55 lacs (3 nos.) : Rs. 20.52 lacs

| am enclosing copy of draft detailed energy audit report for perusal and
comments. Furlher, before finalizing the report, findings & comments can be
discussed with implementation team al mutual convenient dale & wvenue,
preferably in mid November, 2014.

With regards,

DA: Draft Report 23l g
Additional Director
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Energy Audit Report

for

_ Punjab Technical University
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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 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 lo society and useful to students in the globalized work environment.

Punjab Technical University has evinced interest in availing the
services 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 crares.

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 CII-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-through audit was also conducted S0 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 equipmenis & existing instrumentation. The requisite
information for all energy intensive equipments installed in their campus was
supplied by Punjab Technical University Complex management on the
queslionnaire provided by PSCST. The data was analyzed & il was abserved
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that the tota connected ioag of the equipments inslalied g J300kWY, wilh its
distribution as under:

Tablg-1.1: Tog) Load of equip ments inslailed at PTY
Area Load (kw) Load (% age)
HVAC (Chillers 4nos,Primary Pumps 4 nos,
Semndary PUMPDS 3 nos. & fresh air fans 18
nos..AHUs 41 s, COS pumps)

SplitWindow AC { 30 nos of ACs)

Hol water generator
Pumping, F'Iurni:n'ng And  Fire Fighting

PUmps  (Submersible Pump 1 ng Sump
PUMDS 3 nos_| firg Purnip 1 no., lerraca pump
1 na., fountain PUMps 2nos,. Jocky pumps 1

no & STpP pumps)
Fans / Water coolers
General Load (Dispenser, Oven, Heater,

Computer, Projector)

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
made:

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
dverage running load during night time throughout the year is only
30-50kW.,

* The average annug Power Factor (PF) during the period
January 2013 to December 2013 was 0.96. Average Power Factor at
Substation during day time & night time was observed to be 0.98-0.99.

* Automatic Power Factor Control (APFC) panel of 350 kVAR each has
been installed on the two 1000kVA transformers to maintain the power
factor. The capacitor banks were working efficiently.
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Heating, Ventilation & Afr—cond:’tfonfng (HVAC) System

* No control system to regulate the flow of chilled waler o HVACS in the
isolatecﬁunoccupied areas.

* The specific power Consumption of air cooled screw chiller plant was
1.46 kW/TR. Whereas, water cooled screw chillers have specific power
consumption of 0.7 to 0.8 KW/TR.

* The available head of return water from AHUs, at inlet of chiller plant is
2.9 kglem? which is sufficient for the operation in chilling plant & at
times may not require primary water pumps.

* Low temperature (20-24°C) maintained in the centrally air conditioned
areas. No automated sensor based system to maintain the inside

temperature,
Lighting
* Operalion of the indaor lights during night time even when lhere is no
occupancy.

* Use of T8 fixlures for indoor lighting

1.1.3 Anaiysis & 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
staff/ officers.

Table-1.2: No. of Operating Hours of Various Equipments
Equipment/ Location Mo of Total no. of hours/
hours/day/ year / equipment

equipment

Transformers 24 hrsid | 8760 |
le Hvac | | |
| o Chillers | 10hrsid | 1250 |
| o Chilled water pump | 10 hrsid 1250
| o Condenser water pumps | 10hrstd | 1250
| = Indoor lights | 10-20 hrs/d | 3000-6000 I

= Shreet lighl 10hrs/d | 3650 |
|+ Sumerstopmes | oi2mss | lboing, |

1.1.4 Recommendations

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

e
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402,604 kWh amounling 1o Rs.30.92 lacs besides power factor incenlive of
Rs.0.B4 Lacs. Thus, there is total annual saving potential of Rs.31.76 Lacs
wilh 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 inlo account the prevailing market rates.

The recommendations which have early payback pariod are termed as
shorl term measures and recommendations which have long payback period
are termed as long term measures. It is proposed that the energy
conservalion measures requiring no invesiment should be implemented
immediataly and the remaining ECMs are proposed to be implemented in two
phases as shor term measures and lang term measures.

Short Term Measures: =
The following ECMs can lead to saving of Rs. 8.60 lacs with zero
investment.
» Optimize operation of transformers.
» Optimize the coniract demand power supply from PSPCL.

-

Further, lhe foliowing ECMs are recommended 1o be implemented in
the first phase which has a saving potenlial of Rs, 2.64 lacs per anhum wilh
an invesimenl of Rs. 2.0 lacs having simple payback period as @ months.

« imprave overall power factor of complex to unity.

+ Modify chilled waler circulalion system & eliminale the use of primary
puUmps.

« Optimize power consumptian 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 28 months.

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

« Replace 36 W fluorescenl tube lights with 18 W LED tube lights.

« Replace 18 W fluorescent tube lights with 9 W LED tube lights.

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

« Replace 70 W HPSV Streat Lighls With 30 W LED Streel Light
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1.1.5 Summary of annual savings identified

Short Term Energy Saving Proposals

Annual Savings wilh zero Investment (2 Proposals) - Rs. B8.60 Lacs
Annual Savings wilh Investment of Rs.2.00 Lacs - Rs. 2.64 Lacs
(3 Proposals)

Long Term Energy Saving Proposals

Annual Savings with Investment al Rs.47.55 Lacs : Rs.20.52 Lacs
(3 proposals)

Total annual savings with investment of @ Rs.31.76 Lacs
Rs.49.55 Lacs. (8 Proposals)

Average payback period for capital proposals . 1.6 years

Each Energy Conservation idea 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.

« [mplement the recommended proposals and reap the benefit.
« Achieve the status of best energy efficient complex in India.
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List of Energy Saving Proposals at
Punjab Technical University, Kapurthala

Energy saving proposals Annual Invest, Simple
Savings | Required | Payback
(Rs. in
1 |Optimize operation of transformers 0.56 - -

2 |Optimize the contract demand power supply from PSPCL 8.04 - -
3 Improve overall power factor of cornplex 1o unity 0.84 0.50 7
4 |Replace existing air cooled screw chillers with water] 11.52 25 25
tooled scraw chiller,
5 |Modify chilled water circulalion system and eliminate use| 0.80 0.50 T
of primary pumps.
6 |Replace 36 watts & 18 watls Auorescenl tube lighls with| 5.32 12.55 28
18 walts & 9 watts LED lube lighls
7 |Replace 150W HPSV slrest lighls with 60 walls LED & 3.68 10.0 28 |
70W HPSV with 30W LED stresl lights. :
|
8 |Oplimize power consumption of lighting by automation 1.0 1.0 12
Observations
1 |Oplimize power consumption of lighting by swilching cff indcor lighls in night.
2 |Inslall Roof tap Solar Pholovoltaic system
Total 31.76 | 49.55 Tl
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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 educalion and development Lhereof in lhe Slate of
Punjab and for matters connected therewith. In pursuance of this Act, the
University has 494 affiliated colleges. At present, afler 15 year of its exislence,
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 improvemenl of
quality of education and to make sure that the courses il offers remain relevant
to sociely and useful to students in the globalized work environmert.

Punjab Technical University has evinced inlerest in availing 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 ali energy intensive equipments
installed in the campus was supplied by PTU on the questionnaire provided by
PSCST. The detailed energy audit of PTU Complex was carried out from
30.06.2014 1o 02.07.2014 lo study the existing energy consumption pattern
and identify energy conservation measures.

The contenls of lhis report are based on the actual data provided by the
PTU officials and measuremenls carred out by PSCST 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 conservalion
inilialives such as:

» Maintaining power factor above 0,95
» Good electrical transmission & distribution systemn
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» Separate feeders for inside & outside lights
» Separate Roor wise control panel for Indoor lights
= Utilizatlon of T8 & CFL light fixtures in indoor lighting
+ Switching ON alternate lights In street lighting
» Good insulation practices In HYAC system
!
|
&
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CHAPTER 3.0
GENERAL & TECHNICAL ASPECTS

3.1 Generall Administrative

Table-3.1; General Aspecls

Parameter

rﬂiame of the Inslitution

Description

Punjab  Technical  University,

Kapurthala
Land area and year of construction 74 acres, 2008
Tolal Buit up area (Sq. m) approx. 24,749
‘Total number of employees in the office | 610

_Dccupancy information
(& days & week, daily 9.00 AM o 5 PM)

60,000 visitor/ Annum

Power Tariff :

« Energy Charges

Rs.7.68 per kWh

Howayer, basic lanff rate excluding PF
incentive, ED and renfals works oul lo Rs.
£.39 per kAN

» Minimum charges {monlhly)

Rs.5.98 Lacs

= P.F Penalty/Rebate

Yes, applicable

‘Stalus of Bill Paymenis on time/Delay
[ in Bill Paymenls, perceniage paid

On Time

3.2 Detail of Visitors t

Punjab Technical Universily remains open for 5 days {(except Saturday,
Sunday and Public Holidays) in a week. As such it remains open for around
270-28C days in a year, As per the data provided by the managemenl,
approximately, 60,000 persons visit the University Complex during the period

January, 2013-December 2013.

The technical data is pravided in table-3.2 balow:
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Description
Punjab Slate Power Corporation L td.

J 11 kV-HT line
J 1000 kVA — 02 No.

Break up of all major joads I Details at Table 4.3

quirement of the plant:
Monthly Energy il period Jan 2013- Dec20 13

| 2380 kw
| 2000 kKVA
| 998 kVA ’
Average power factor | 0.95 to unity
e Annual elatﬁr bill | Rs 1.01 Crore (Approx.) ~

f) I Annual electricily 13.19 Lacs kWh
consumption- table-4 2

ther Sources of Power Supply

6. |O

* Instalied DG capacily 2 No. - 380 kVA each
1 No. - 62.5 kvA

*  Tolal electricity generated Only during power break-down
from DG

LT Capacitor Bank Details

(Instalied in substations or load (25 kKVAR- € nos, & 50 KVAR- d nos. for each
centre with APFC] lransformer )

I S. | Major EquipmentsiMain » Transformers

350 kVAR Capacitor Bank

motors * HVAC Plant
= AHU's
* Hot Water Generator
* Pumps -
* DG Sets
* Lighting
e Lifts

9. | Load disiribution pattern J_ Equipment No, Load(kw)

HVAC Plant 4 1240
Split & 30 94.5
Window AC
Hot Water 1 400
. Generalor
Lighting 3282 178

Pumps/motors 160
Fans 825 75
| Water Coolers | 22

| General Load -
Lifts 4
Total

23.126

|
JI 210
|
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CHAPTER 4.0
ENERGY CONSUMPTION PATTERN

4.1 Energy Use Pattern

Punjab Technical University complex receives power from Punjab Stale
Power Corporalion Limited (PSPCL) al 11 kV voltage level. D.G. sets are used
only during power failure/ break-down. The energy consumplion is recorded
from the main meter inslalied on the HT sitle of 11 kY grid and ihrough lhe
monlhly bills. The parameters like energy consumption during day and nighit,
moniloring the energy consumplion in differeni areas, power factor and
maximum demand ete. were sludied.

The Specific Energy Consumplion based on covered area (k\Whtsq.R.)
and average occupancy (kKWh/person} has been calculaled on the basis of
dala supplied by the organization for lhe period January 2013- December
2013.

Table-4.1: Specific Energy Consumption (SEC) at PTU Complex

Ay, Total | SEC based SEC
Yearly Data Quantity Energy wiorked Cosl | @ncovered | based on
{Jan 2013- Unil | Consumption | oul Unil RDS: area pccupancy
Dec 2013) {in Lac kcad) Cosl ";_ af:;l'] fkhs {kWh
{Rs.}) Sq.f Year) Perzon)
Annual 1. 39638 | kWh 1,134 7.64 101 4.98 6.2
Eleciricity
Consumplion
Annual Diesel 5 000 Lilres 45 2] 3.0
Consumplion
Covered area 264,638 Sq.L
of Building !
Average 60,000  |Persons
Ococupancy
fannum

4.2 Electrical Energy Consumption Pattern

Tolal electrical energy consumplion paltern and energy charges based
on the monthly bills of last 12 months is given in the Table-4.2. The variation in
lhe Energy Consumplion is atiributed mainly due to lhe seasonal variation. The
Power consumption goes up in the peak summer & peak winter seasons due
to the additional load of HYACs system in summers and utilizalion of hol water
generalor in winters.




Month & Year
(As per bill cycle)

MDI
(kVA)

(kWh)

gy Consumption Pattern
Total Energy Total Energy

(Rs.)

Bill Actual Power

Dt Everyy dudit Repors-

Factor

Jan-13 10,31,126 Unity
Feb-13 626.80 151088 9,68,350 0.99
Mar-13 597,32 55904 5,69,879 Unity
Apr-13 461.62 24928 5,92,710 Unity
May-13 998.24 100824 7,086,796 0.96 |
june-13 973.42 133424 9,85,030 0.96
july-13 952.90 155056 11,78,309 0.95 |
Aug-13 931.82 149812 10,55,090 0.94
Sep-13 931.7 143290 10,11,740 0.93
| Oct13 828.18 111042 7,88,680 0.94
Nov-13 500,94 54830 6,12,624 0.97
Dec-13 613.98 66036 6,41,960 Unity
1319638 1,01,40,254 0.96
L. (Average) |
g? Total Energy (KWH)
100000 g — —
160000
140000 -
120000 -
100000 -
80000
60000
40000
200040 |
1]
~;b‘

Figure-4.1: Energy Consumplion Pattern (May 2013- April 2014)

From the above, maximum energy consumplion has been observed
during the winler monlhs of January & February (1.5 tac to 1.62 fac kWh) whareas,
Maximum Demand Index (MDI) during this period was only 626 to 633 kVA.
The MDI during summer months (May 1o Seplember) ranged between
930-1000 kVA with energy consumption ranging between 1.0 lac 1o 1.43 Jac
kWh. Minimum monthly charges has been levied during the monlhs
March — April & November — Aprii due 1o low MDI & energy censumption.
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While audiling, power consumption during working hours ranged
between 670-740 kW whereas, pawer consumption during non-werking hours
was only 30-50 kW. The connected ioad of outdoor lighting during non-working
hours was only 18 kW.

4.3 Connected Load Details

Table-4.3. Connected load Details al Punjab Technical Universit Complex
Area Load (kW) Load (% age)

HVAC 1240 52%
{Chitlers 4nos, Primary Pumps 4 nos., Secondary
pumps 3 nos. & fresh air fans 18 nos., AHUs 41
nes., GOS8 pumps)

Split\Window AC (30 nos of ACs) 94,50 4%

Hot water generator 400 17%
Lighting 178 7.5%
Pumping, Plumbing And Fire Fighting pumps 160 6.7%

(Submersible pump 1 nos, Sump pumps 3 nos.,
fire pump 1 nos., terrace pump 1 nos., fountain
pumps 2nos., jockey pumps 1 nos, STF pumps}

Fans f Waler coolers 75 3.0%

General Load 210 9%
(Dispanser, Oven, Heater, Comptiter, projecior)

Lifts {4 nos.) 2312 0.8%
Total 2380 100%

& ,h@ B HYAC Plant
A Sphil AC
O Hol Waler

Generalor

O Lighting

Py

B Pumps

M Fans

‘?Jx“

Figure-4.2: Connected ioad Break-up

It is evident from the above that 73% of the total connecled load is for
HVAC & heating ventilation system only and HVAC/eating plant is used,
depending on the season (summer or winler). Whereas, remaining 27%

- 16 -
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connecled load is for pumps, lighling system and olher auxiliary load. | wgs -
also noticed that the actual eleclricity load is less than the total connected lnad
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 lo 400 V through 1000 kVA Transformer, which is
supplied to lhe main complex.

The design specifications of transformers are given in Table-4.4 below:

Table-4.4: Design Data for 11/0 .4 kv Translormers
Transformer”

Description Transformer 1

1 : Make VOLTAMP VDLMF’
2 | Type ONAN ONAN

3 | Rating (kVA) 1000 1000

4 Primary Voltage (kV) 11 11

5 | Pamary Current {Amps) 52.49 52.49

6 | Secondary Vollage (kV) 0.400 0.400

7 | Secondary Current (A) 144338 1443.38
8 | OLTC (Wilh/Without) WITH WITH

9 | Raled No Load Loss (kW) 1:2 1.2

10 | Rated copper loss (kW) 12 12

4.4.1 Loading Pattern of Transformers

The log of power data for 2 transformers was noled using portable
instrument on HT/LT side of the transformer. The logging for each of the
lransformer was made lo ascerlain the aclual load variation en (he transformer.
During the sludy pericd, the maximum load, average load and minimum load
registered on each of the transformer are presented in Table<4.5 & Figures-4.3
to Figure-4.5 helow.

As informed by the managemenl, two transformers of 1000 kKVA each
operate throughout lhe year. During audit, the average loading on the’
translormers was found to be low. During day lime, operaling load on
transformer no.1 & transformer no.2 varied between 240-290 kW and 430-450°
kW respectively. Energy consumption during the nighl hours was in the range
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ol 30-50 kW, which is 3-5% of lhe lotal connecled load. The vollage range
during the night was 380-420 volls.

Table-4.5: Load Distribulion on all Translommers

Sl, Transformer Maximum Minimum Average FPercentage
No. no. load (kVA) load (kVA) load (kVA) loading (%)
During working hrs
Transformer 1 290 240 265 24— 2% %
2 Transformer 2 450 430 440 43-45%
During non working hrs.
3. | Transformer 1 50 | 30 40 3-5%
Power Feclor and Power Trend of Translormer 1
154 1
0 998
A08 0,954
250 0 953
1M [N LY
[
15 {1 943
Lo 1946
aapa
50 0962
L] 4 9%
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Figure-4.3: Loading Trend of 11/0.4 kV, 1000 kVA Transformer
Powrer lTaclor and Power Trend of Translormer No 2
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Figure-4.4; Loading Trend of 11/0.4 k¥, 1000 kVA Transformer
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Voitage and Power Trends for full Night at Transformer No 1
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Figure-d.5: Loading Trend of 11/0.4 KV, 1000 KVA Transformer (Might time)

4.4.2 Harmonic Distortion:

The devices like molors wilh drives, computers, UPS, Air Condilioners,
fax machines, photocopies, prinler etc. are exlensively being used in the
complex. All lhese devices draw non sinusoidal currents and cause distorlion
in voltage and current wavelorms |leading to harmanics. Harmonics occurs as
spikes at intervals which are multiples of the main frequency and these distord
the pure sine wave form of the supply vollage and currenl. These can be
measured with the help of advanced electrical measuring instruments.

Many problems can arise Irom harmonic current in a power system.
These include overheating of neulral conductors, molors, transformers, switch
gears, voltage drop, low power lactor, reduced capacilies, capacilor failures,
circuit breaker, lripping wilh no apparent reason elc. These problem leads o
increased electricity bills besides being operalional and mainlenance concerns.

The harmonic lrends at main incomer, LT side of fransformer no.t & 2
was checked by using digital power analyzer. Total harmonic distortion (THD)
in voltage at HT side of transformer was observed to be in the range of 1-2%
and current harmonic dislortion was obsearved 1o be in the range of 3-10% as
shown in figure-4.6 below:

Voltage ang Current Harmonigs Trend at Transformer Incomes

. &k S

o O O A
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Figure-4.6: Vollage and Curreni Harmonics Trend at Transformer Incomer
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The lolal vollage harmonics al LT site of 11 KVA fransformer no. 1 was
abserved to be in the range of 1.5 lo 2.0% and current harmonics were in the
range of 55 lo 7.0%. Similafy, the vollage harmonics on LT side of
iransformer no. 2 was 0.6-0.8% and the current harmonics was observed 1o be
in the range of 1.2-1.8% as shown in figure-4.7 & figure-4.8 below. These
observations are well within the permissible range of 3-5% for voltage and upto
10% for current harmonics.

Wollage and Currenl Harmonies Trend of Tratsfonmer Nu 1
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Figure-4.7: Vollage and Current Harmanics Trend of Transformer No. 1

Valtage and Currenl Harmonics Trends of Transformer No 2
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Figure-4.8: Vallage and Current Harmonics Trend of Transformer No. 2

4.5 Recommendations

1. Operate only one 1000 kVA transformer during night time (6 PM to 7AM)
{hroughaut the year.
2. Operate only cne 1000 KVA transfarmer during the halidays.

4.6 Benefits

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

T
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ENERGY SAVING PROPOSAL No. 1

Optimise operation of transformers

As observed during the audit, (he average loading on transformers is
very less. During day lime, it varies between 25-45% whereas, during nighl
bme, il is less lhan 10%.

Existing Scenario
* 2 Nos of 1000 kVA transformars operate lhroughoul the year

» Average loading of compiex in May to QOctober =900 kwy
* Average loading of complax in November (o April = 530 kW
* Average Loading of complex during night lime = 30-50 kw

A. Recommendations
1. Operate only one 1000 kVA transformer during Night Hours
(6 PM io 7 AM) throughout the year
2. Operate onfy one 1000 KVA iransformer during the holidays

Existing Scenario:
* Two Transformers { 1000 kVA) are operated
* Actual lotal effective load is 50 kW
+ % load lo the individyal transformers is 2% & 3%
« Losses
Q lronioss

QO FL. Copper losses
*Standard losses of ranslormear

1.27 kW
127 ik

Losses calculation:

+ When both transformers are in operalion D 2417 kw
[{1.2) + 12 x (0.02) *] + [(1.2) + 12 x {0.03)%]

» When one transformer in cperation D1.24 kwy
(1.2} + 12 % (0.05) °

e 3aving polential in kW DT kW
(2.41 kW = 1.24 4¥)

= Annual Savings on working days + 0,30 Lacs
1.7 x 13 hrs/day x 20 days/momnth x 12 months x Rs. 7. 68/unit

= Annual Savings during non working days : 0.26 Lacs
117 x 24 hrs/day x 120 daysfannum x Rs. 7.68%unit

B. Savings:
Annual Savings (0.30+0.28) : 0.56 Lacs
Invesiment : Nil
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ENERGY SAVING PROPOSAL No. 2

Optimize the contract demand power supply from PSPCL

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

Existing Scenario
* Contracl Demand of the Complex = 2000 kA,
* MDI of Jan 2013 - Dec,2014 = 098 kva
* Minimum monthly charges based on contract demand = Rs. 5,98, 000

* PTU paid the energy bills of March, April, November & December 2013
on minimum monthly charges (MMC) bases.

Table-4.6: Monthly Energ Consumption Patlern
Month & MDiI kVAh Total Energy - Total Energy Actual Power (Rs.
Year (kWh) Bill (Rs.) factor
(As per bill -
cycle)

Jan-13 | 633.34 | 163198 | 162504 10,31,126 Unity 6.34
Feb-13 | 626.80 | 151904 | 157088 966,350 0.99 6.39
Mar-13 | 507.32 | 56082 | 55904 5.69,879 Unity 10.19
Apr-13 | 46162 | 34992 | 34028 5,92, 710 Unity 16.96
May-13 | 698.24 | 104564 | 100824 7.06,796 0.96 7.0
June-13 | ©73.42 | 138320 | 133454 9,85.030 0.96 7.38
July-13 | 952.90 | 163650 | 155956 11,78,309 0.95 755 |
Aug-13 | 93182 [ 149134 | 149812 10,55,090 0.94 7.04
Sep-14 | 931.7 [ 153990 | 143250 10,111,740 0.93 7.06
Oct-14 | 828.18 [ 118034 | 111042 7,88 680 0.94 7.10
Nov-14 | 500.94 | 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
- (Average)

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 equipment/motors & subsequently take approval

_27.




o
Drift Emargy Audit Repmiep- T =

oblaining approval of PSPCL for the same. The annual MDI trend of PTU is as n
shown in figure-4.9. ‘

Annual MDI (kVA)
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Figure-4.9: Annual MD| Trend

)

Recommendations:

F Reduce the confract demand of 2000 kKVA Lo 1300 kYA from PSPCL }
A. Savings Due to Recommendation |

Month Basic unit Existing Energy Energy Proposed Energy Cost Saving
rate MMC Consumption Cost MMC After Potential
(for 2000 (for 1300 Reducing
kWA kVA contract
Contract Contract demand to
Demand) Demand) 1300 kvA

il & Ak Ak . dy & T S MI i ‘il FLC A

Rs./kWh Rs. 5. Rs. Rs.

 Jan-13 | 639 | 598000 | 162504 | 1038401 | 388700 | 1038401 0
Feb-13 | 639 | 538000 | 151088 | 965452 | 388700 | 965452 g |
Mar-13 6.39 | 598000 55004 | 357227 | 388700 | 388700 | 209,300 |

| Apr-13 6.39 | 598000 34928 223190 | 388700 | 388700 | 209,300
May-13 6.39 | 598000 | 100824 | 644265 | 388700 | 644265 0
Jun-13 6.39 | 598000 | 133424 | 852579 | 388700 | 852579 g |
Juk13 | 639 | 508000 | 155956 | 99655¢ | JBB700 | 996559 0
Aug-13 | 639 | 598000 | 149812 | 957299 | 388700 | 957209 0
Sep-13 6.39 | 598000 | 143230 915623 | 388700 | 915623 0
Oct-13 6.39 | 598000 | 111042 | 709558 | 388700 | 709558 0

Nov-13 | 639 | 598000 | 54830 | 350364 | 388700 | 388700 | 209.300 |
Dec-13 | 6.39 | 538000 66036 421970 | 388700 | 4218570 | 176030

B. Savings due to Recommendation 803,930
C. Investment Nil
23,

-
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Power Factor Analysis

The managemenl has inslalled Automatic Power Faclor Correction
Panel {(APFC panel) at transformer end and is mainlaining power laclor above
0.95. During lhe sludy, il was observed that Power Factor (PF) at 11 kV grid
varied between 0.982 1o 0.99 (figure-4.9). The Power Faclor at 11kV
transformer no. 1 was in the range of 0.2988 to 0.998 during day lime and 0.998
to unily al nighl lime. The lrend of power factor recorded during the siudy
period (during the day time) at 11 kV main incomer & bolh the transformers is
shown in figure<4.10, figure-4.11 & hgure-4.12. However, lhe average Power
factor analysed from the energy bills provided by the managemenl for lhe
period January 2013 to December 2013 is 0.968, which can be Ffrther
improved to nearly unity. Improving the power factor at ihe mains would result
in rebale from Slale Electricity Board (SEB).

Fowsar lactor Tread at 11 £EY miain Imcomer
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Figure-4.10:Trend of power factor at 11 kV sub station
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Figure-4.11: Trend af power laclor at Translormer 1000 kVA Translormer1 {day time)
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Power Transformer No.2, 1000 kVA
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Figure-4.12: Trend of power [aclor at Transformer 1000 KVA Translormer 2
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Figure-4.13: Trend of power factor at Transformer 1000 KVA {Night tima)

It was noted that, each transformer has APFC panel of 350 kVAR wilh &
capacilor banks of 25kVAR and 4 capacitor banks of 50 kKVAR on sach
iranslormer. From the above, it is clear that the minimurm capacity of capacilor
bank is 25kVAR. Lot of Aucluations in lhe hourly power consumption have
been observed during lhe study for which capacitor bank of small steps such
as 2kVAR, 5kVAR & 10kVAR are recommended to maintain the power factor

to near unity.

It is, therefore, proposed that 2 APFC Panels of small capacitor bank of
25 kVAR of small steps (10 kAR x 1 nos, 5 kVAR x 3 nos) for both transformers
of 1000 kVA be provided.

Capacitor Health Checkup

The oulput of all the capacitor banks inslailled in both the ransformers at
11 kWA subslations was checked with details as below:

nononoa oo ool
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Table-d.7: Capacilor Health Checkup 1000 KVA Transformer 1
Rated Parameters Measured Parameters

Current

Capacitor | kVAR KVAR | Curreni | R Y B Actual
No @440*.:_; @400v | _ | kVAR
Ci | 25 | 207 208 282282204 | 186
c2 25 | 207 | 298 1279|286 |283| 19.1

| C3 | 25 | 207 | 208 | 286 286|289 197 |
C4 25 207 | 298 | 27.2 ! 28.3 | 28.8 19.4 4
C5 | 25 | 207 | 298 |286]|286|289| 197
C6 25 | 207 | 298 | 275277 |285| 192
C7 | 60 413 | 596 | 565 56 | 571 334

| C8 | 50 | 413 | 506 | 288 57 |56.7 | i

| c9 | 50 413 | 596 |566 | 56.3 | 55.1 | 3?5

‘ C10 50 | 413 506 | 558 | 567 | 566 | 38 |

Table-4.8: Capacitor Health Checkup 1000 KVA Transformer 2
Measured Parameters

Current

Capacitor | kKVAR Current F' R Y Actual
No @440V | @ 400V ! KVAR
c1 | 25 | 207 298 [284 293301 194

[ C2 25 | 207 298 | 28 | 277|282 1888
Cc3 25 207 | 298 | 29 | 282288 194

| c4 25 | 207 298 | 281286293 198
cs | 25 | 207 298 |[276 288 29 | 196 |
C6 25 20.7 298 |285| 28 | 284 194

C7T | 50 | 413 | 596 | 571 585|572, 389
C8 50 | 413 596 | 554 |578|57.2| 385 |
c9 | 50 41.3 595 | 55.8 | 56.7 | 57.3 38.9
Cl0 | 50 | 413 | 596 | 56.8 | 578 57.6 39_é4(

The performance of all the capacitors at transformer no. 1 and
lransformer no. 2 was found to be satisfactory.

Recommendations
» Mainlenance 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
capacitance to maintain the PF near unity.

+ Therefore, add 10/5 kVAR capacitor banks in the system to mainlain the
PF near unity in night time also.

-2 -




|

M“@MHMMMJ”L_WLI

Draft Energy Audit Report- PTU

* Regulary, check the health of capacitor banks after every 15 days. If the
output current of capacitors 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.

L)
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ENERGY SAVING PROPOSAL No. 3

Improve overall power factor to unity

It is possible lo achieve power factor of unity al 0.4 KV sub-station by
adding small capacitor banks in all the existing APFC panels. The energy
saving potential has been workad out as under:

Table-4.9 : Saving

Month & Year
(As per bill cycle)

Potenlial by Improving

Energy ‘Bill
(Rs.)

factor

the Power Factor to Unit
Actual Power Saving opportunity

@ Unity PF

Jan-13 10,31,126 Unity 0
Feb-13 9,66,350 0.99 2,415
Mar-13 5.69,879 Unity 0
Apr-13 5,92,710 Unity 0
May-13 7.06,796 0.96 7,067
june-13 9,685,030 0.96 9,850
july-13 11,78,309 0.85 14,728
Aug-13 10,55,000 0.94 15,6826
Sep-14 10,111,740 0.03 17,705
Qct-14 7,808,680 0.94 11,830
Mov-14 6.12,624 0.97 4,594
Dec-14 6,41,960 Unity 0
1,01,40,294 (0.96 (Average} 84,015

The %age saving in energy bill is feasible by improving the power factor
to unity is worked out as under:

Table-4.10 . Saving Potential by Improving the Power Faclor

Avg. Power Total Bill amount during Saving Opportunity
Factor the Last 1 Year
PF = Unity % age
0.968 1.01 Crores 0.84 Lacs 0.82 %
Annual Savings =0.84 Lacs
Invesliment = Rs 0.50 Lacs

(investrment estimated for 2 APFC Panels of small capacitor bank of 25 kVAR of
small steps of (10 kVAR x 1 no, 5 kVAR x 3 Nos) for both 1000 kVA transformers @
Rs. 1000/ kVAR; necessary electrical modificetion, if required, @ Rs. 25000/iransformer).

Payback =7 Months

SR -
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CHAPTER 5.0
HEATING, VENTILATION & AIRCONDITIONING SYSTEM

5.1 Chiller System

Heating, Ventilation Air Conditioning (HVAC) system is provided in
Punjab Technical University Complex, Jalandhar mainly for Offices,
Examination Room, meeting room and library for human comfort application. A
detailed energy audit for the HVAC system of PTU was conducted. This plant
consists of 4 air-cooled screw chillers with specifications given in the table-5.1
below;

Table-5.1: Datails of Chilling Unit

System Details Unit Air cooled screw

Manuflacturer Climaventha, Italy

| Model No, FOC5-3602/8-5
Rated capacity at full lnad TR 200
Inslalled capacity TR 3 x 200 & 1x 50
Refrigerants R1344
Drive molor name plate raling kW 289.9
Voltage v 400
Frequency Hz S0

5.1.1 Vapour Compression Refrigeration system

The vapor compression refrigeration cycle for the chiller js given in the
figure-5.1.

As shown, heat flows naturally from a hot to a colder body. In
refrigeration system, the opposite must occur i.e. heat flow from a cold to a
hotter body. This is achieved by using refrigerant, which absorbs heat and
hence boils or evaporates at a low pressure to form a gas. The gas is then
compressed la a higher pressure, such that jt transfers the heat it has gainad
10 ambient air or water and turns back (condenses) into a liquid. in this way
heat is absorbed, or removed, from a low temperature source and transferred
to & higher temperature source.

_70.
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Figure-5.1: Schematic of a Basic Vapor Compression Relrigeralion Syslem

The refrigeration cycle can be broken down into lhe following slages

{refer fig.-5.1)

1- 2

KEH

4-1:

Low pressure liquid relrigerant in the evaporator absorbs heat
from its surroundings, usually air, water or some other process
liquid. During this process il changes its state from a liquid to a
gas, and al lhe evaporator exit is slighlly superheated.

The superheated vapour enlers lhe compressor where its
pressure is raised. There will alse be a big increase in
temperature, because a proporlion of the energy inpul into the
compression process is transferred te lbe refrigerant,

The high pressure superhealed 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 lurned 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
liguid is sub-cooled as it enters the expansion device.

The high-pressure sub-cooled liquid passes Llhrough the
expansion device, which bolh reduces its pressure and controls
lhe flow into the evaporator.

Il can be seen that the condenser has 1o be capable of rejecting the
combined heat inputs of the evaporalor and the compressor; ie. (1 - 2) +
(2 - 3) has to be the same as (3 - 4). There is no heat loss or gain through ihe
expansion device.

-3 -
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5.2 Connected load pattern of HVAC system equipment

Tha connected lpad of HVAC system equipmenis (including hol waler

generalor) is approximately 1640.55 kW. The delails of difierent equipments
inslalled are given in the table-5.2 below:

Table-5.2: Connected Load Details of HYACS

S. Description Qty Connected Load
N Load (kW) (% age)
1 | 200 TR Air Cooled Chillers 3 869.7 53.02
2 | 50 TR Chiller 85.9 5.24
3 | Fan Condenser for 200 TR Plant 12 52.20 3.18
4 | Fan Condenser for 60 TR Plant 7.2 0.44
2 | Secandary Pumps 3 45 2.74
& | Primary Pumps 4 22 1.34
7 | Air Handling Units 41 143.45 8.74
8 | CDS Pumps 2 11 067
9 | Hot Waler Generator 1 400 24.38
10 | Load of Service lamps in AHU rooms | 41 1.1 0.25
Tolal 1640.55

The chiller unit and hot water generator operates during the summer
and winler months respectively. Thersefore, connected load of the HVACs

during the summer is 1240.6 kW whereas in winters the connected load of

heating syslem is 592 kW.

3 no. of capacity 200 TR each & 1 no. chiller of 50TR capacity have
been installed to meet the cooling load of the facility. The HVAC plant is
operated from May to Seplember of every summer season. One chiller plant is
operaled from may to mid of june & two chiller plants are operated from mid

june 1o end of September. Again only one plant is operated in the month of

October.At the time of sludy also, twa chillers were in operation which were
connected to a centralized network as illusirated in figure-5.2 below.

-3 -
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Figure-5.2: Centralized Chiller system for facllity

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
retumn %ine {oulput) were monitored and also noted from the control panel of
chillers. Simitarly operating electnical paramelers of COMPressors mainly
voltage, current, power faclor and kW were measured by using partable power
analyser, Chilled waler flow rate was monitored by using ultrasonic flow meler.
The electrical parameters measured are given in table-5.3 below.

Table-5.3: Electrical Parameters Measurement

Voltage Current
(V) (Amps)

_ Chiller No.1
Chiller No.2 | 386 330 |_ 0.86 183
= . ] i =i
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The average specific power consumption (kW/TR) of chiller1 & chiller 2
was calculated in table-5.3(a} & 5.3 (b) given below:

Power

Consumption

Table-5.3 {(a): Specific Power Consumption of Chiller-1

Inlet Chilled
Water
Temperature

(°C)

Qutlet
Chilled
Water
Temperature

Chilled

Water Flow

r,"ma,—"hr_}

TR

Generated

273 12.4 114 200 187
273 12.5 7.2 114 | 200 137 |
275 | 128 74 14 204 1.35
216 | 127 4’* T 114 204 138 |
273 Bz 1 78 114 196 | 139 | ~
270 W. 78 114 192 1.40
I 278 126 ’ R T R BT 1.39
- 273 | 128 | 74 | 144 | 196 | 139
B N N 146

'y ZhiARS 114 6.9 80 | 119 |

Qutlet Chilled  Chilled
Water Water Water TR SEC
Temperature  Temperature Flow Generated

G (m°/Hr)

Inlet Chilled

Power

Consumption

(kW)

(kW/TR)

183 12.2 8.8 | 123 138 1.32

10 | 125 | 8 T w23 | Jaz | 135 |

195 | 122 | 86 123 | 146 133 |
e e 89 123 | 126 T{
|- M [T A8 | B | B | Wi 1.44 |
| 180 | 128 | @4 | 13 142 | 126 |

Tne SEC of chiller-1 & chiller-2 was observed in the range of 1.35 to
1.45 kW/TR and 1.26 1o 1.44 KW/TR. Designed parameters were not avaijlable
for the comparison. Whereas, the specific energy consumption (SEC) of water
cooled screw chillers of same capacity is reported to be less than 0.7 kW/TR.

5.3 Air Handling Unit (AHU} System

Air handling units are installed to maintain a clean environment with
controlled termperature and relalive humidity in lthe process areas. 41 AHUs
have been installed to maintain a room condition of 22 + 2°C and 55%# 5%

i 1




Laveett Frersry gt Ragre- {100

relative humidity for G+3 & G+7 buildings. During the energy audit, 6 nos. of

AHUs were covered o evaluate the performance.

Table-5.4: Details of AHUs installed in Lhe complex

Area Name

(CFM)

(kW)

Capacity Motor Input.

1 AHU-1 Ground Floor{G+7}
2 | AHU-2 Ground Floor{G+7) 5,000 2.2
3 | AHU-3 Firsl Floor(G+7) 5,000 22
4 | AHU-3 First Floor{G+7) 8,000 37
5 | AHU-S Firsl Floor(G+7) A,000 3.7
6 | AHU-B First Floor(G+7) 8,000 37
7 | AHU-7 Second Floor(G+7) 7,000 37
8 | AHU-8 Secand Floor(G+7) 7,000 B |
9 | AHU-9 Second Floor(G+7) 7.000 a7
10 | AHU-10 | Second Floor(G+7} 8,000 3.7
11 | AHU-11 Third Floor{G+7) 8,000 3.7
12 | AHU12 | Third Floar(G+7} 7.000 3.7
13 | AHU-13 | Third Floar{G+7) 7,000 3.7
14 | AHU-14 | Third Fioor(G+7) 8,000 37
15 | AHU-15 Fourth Floor{G+7) B,000 37 |
16 | AHU-18 | Fourlh Floor{G+7) 7,000 3.7
17 | AHU-17 Fourth Floor{G+7} 7,000 3.7
18 | AHU-18 | Fourth Floor{G+7) 8,000 3.7
19 | AHU-1¢ | Fifth Floor{G+7) 10,000 5.5
20 | AHU-20 Fifth Floor(G+7) B,000 3.7
21 | AHU-21 Fifih Floor(G+7) 7.000 3.7
22 | AHU-22 Fifth Floor{G+7) 6,000 2.2
23 | AHU-23 Sixth Floor(G+7) 8,000 55 |
24 | AHU-24 Sixlh Floor(G+7} 7,000 a7
25 | AHU-25 | Sixth Floor{G+7) 7,000 37
26 | AHU-26 | Sixth Floor(G+7) &,000 2.2
27 | ARU-Z7 Savenln Floor(G+7} 10,000 2.2
28 | AHU-28 | Seventh Floor(G+7 7.000 3.7
29 | AHU-29 Seventh Floor(G+7 4,000 55
30 | AHU-30 | Ground Floor{G+3) 2,000 2.2
31 | AHU-31 Ground Floor{G+3) 1,600 1.1
32 | AHU-32 | Ground Floor(G+3) 5,000 0.75
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33 | AHU-33 | First Floor{G+3) 5,000 2.2
34 | AHU-34 First Floor{G+3) 8,000 3.7
35 | AHU-35 First Floor(G+3) 10,000 5.5
36 | AHU-D6 Second Floor(G+3) 8,000 27
37 | AHU-37 Second Floar{G+3) 5,000 3.7
38 | AHLU-38 Second Floor{G+3) 10,000 D
38 | AHU-39 Third Floor(G+3) 5,000 3.7
40 | AHU-40 Third Floor(G+3) 8,000 2.2
41 | AHU-41 Third Floor(G+3} 10,000 55 |

The air handling systems are located on respective floor or zore in

order to facilitate maintenance without dislurbance lo lhe process area. A fresh
air window is provided in each of the AHU room for mixing it with relurn air,
The AHUs are installed to cater the human comfor-caoling requirement in
complex.

The lemperature & relative humidity of both delivery air & return air from
AHU were measured using hygrometer. The average air velocity across lhe
coil was also checked using anemometer. The measured paramelers are given
in lhe table-5.5 below:

Table.5.5: Measured Values of AHLL

Description Units AHU 28 AHU 19 AHU 14 AHU 41
Filter area
Supply airdry bulb | °C 20.6 22.8 19.3 18
temperature
Supply air Relalive % 52 48 48 48
humidity
Return ar dry bulb " 27.8 25.8 25.5 26.2
lemperalure
Relurn air Relative %o 61.4 58 58 55.6
hurmidily
Air velocity m/s 4.2 6.5 3.6 B.25

Qverall KW/TR (chiller1 + chilier2)

The overall KW/TR of HVAC Systemn was calculaled as 1.46

= {Tolal kW) Total lonnage

H + u

2734176+8.4+12.36)/318
50 KW/TR

[(kW) chiller1+ (kW) chiller2 + (kW) Frimary Pumps
(kW) Secondary Pumps)/ Total Tonnage generated
{
1

=5 -
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Recommendations

It is proposed to replace one existing air cooled screw chiller 1 with
water cooled screw chiliers which can be operaled from May to
October.

One existing air cooled screw chiller can be used during the months of
June to September in addition to lhe proposed water cooled plant.

Benefits

The implememation of above recommendations has a saving potential
of Rs. 11.52 Lacs. The investment for one new walter 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 nat investment required would be Rs. 25 lacs only.
This gets paid back within 2.1 Years.

=16 -
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ENERGY SAVING PROPOSAL NO 4

Replace existing Chillerl with water cooled serew
chiller,

During the detailed energy audil wo of the 200 TR chillers were studied
to evaluate lhe saving potential by replacing existing chillers with water coaled
screw chillers.

The energy consumption pattern of chiller no. 1 at normal running load
was recorded and is given in lhe figure-5.3 below:

Power Trend of Chiller Mo 1
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Figure-5.3: Average Inading pattem of chiller]

The average power consumplion and the TR generated by chiller-1
during the monitoring period was recorded as 273 kKW and 200 TR,
respectively. Therefore, the average energy consumption worked out to be
1.36 kW/TR. However, the energy consumption of 2 na. chilled primary watar
pumps was 8.4 kW & power consumption ol secondary water pump was
12.36kW respeclively. Thus average energy consumplion for chiller plant-J
works out to be 1.46 KW/TR,

PSCST had recently conducted energy audit of water cooled chillers of
capacity 350 TR wherein specific energy consumplion of chilier was found to
be as low as 0.495 kW /TR. The same can be corroborated with lechnical
literature wherein recommended SEC of similar waler cooled chillers at full
load is 0.64 kW /TR or less. Furher, as per efficiency recommandations Air
Condilioning & Refrigeration Inslitule (ARI) standard 550/590, 1the
recommended full load SEC of air cooled chillers with screw compressor of
capacity upto 200 tones is 1.23 kW /TR or less.

The existing air cooled screw chillers ars operating at the SEC of 1.46

kW /TR. Replacement of existing syslem wilh waler cooled screw chiller will
reduce the SEC by 0.6 kW/TR.

H37
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Recommendation

I is therefore recommended Lo replace one existing air cooled chiller
used from May to September with waler cooled screw chillers.

Benefits
Energy Consumplion of exisling Air Cooled =  1.46 KW/TR
Screw Chilier Plant
Energy Consumplion of proposed Water = 0.86 KW/TR

Caoled Screw Chiller Plant
Energy consumption reduction

mnon

{1.46-0.86} KW/TR

0.6 KW/TR
Qperating hours = 1250 hrsiyear
Annual savings = OO6KW/TR x 200 TR x 1250 hrs/
year x Rz 7.68 /unit
= Rs.11.52 Lacs

Investment (investment estimated for T newwater = Rs. 35.0 Lacs
cooled Screw chillers 200 TR each, condenser Wealar

pumps and cooling towers)
Salvage value of exisling chillers = Rs.10.0 Lacs
Payback = 21 Years

The annual saving potential is Rs. 11.52 Lacs, which requires investment of
Rs. 0.25 Lacs. This gets paid back within 2.1 Years.
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ENERGY SAVING PROPOSAL NO 5
===  OAVING FARUFOUSAL NO 5

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

The performance of the existing operalion of the primary chilled waler
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-5.4 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 syslem is
given in the Tabie-5.6,

Table-5.6: Parameters for Chilted Water Circulalion Pumping Network
Urul J Ratea Values I Measured Values

Q | H | kw Efa:ien.r:y' C
(m’shr) (m) (%) (m’/hr) | suction
(kg/cnr) (kg
| Primary [108.39 12 | 55 | 65 | 79.66 29 40 |42 | 57.06
Pump 1

| 1

Primary 109.38 12 | 55 85 79.66 29 40 |41 | 5845
Pump 2

Primary 10939 12 | 55 65 ¥9.66 2.8 40 |41 | 56,06
Fump 3

Secondary NA | NA | NA MNA 240 a1 3.7 [12.368 28.35
F‘ump | | l

I

Analysis:

The chilled water circutalion pump transfers the chilled waler in lhe
circulation circuit of the network. The chilled water from chillers is pumped hy
lhe secondary pumps to AHUS for G+7 & G+3. The water is retumed by gravity
flow at lhe inlet of primary pumps. Primary pumps are used to pump the water
to the condensers of Ihe 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/em®). 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
wilh transmitter, when available head at the oullet of secondary pumps is less
than the required head.
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Recommendations
« Eliminate the use of primary chilled water pumps.
+ Feed the return water of AHUs directly to the inlel of chillers

Benefits

Cperating hours = 10 Hrs/day x 25 days x 5 monlhs
= 1250 hrs/year :

Saving potential by efiminating = 8.4 KW

primary pumps

Apnual savings = 8.4 kW x 1250 hrs/ year x Rs. 7.68/ unit
= Rs. 0.80 lacs

Investmeant (Estimated investment for = (.50 Lacs

modificalion of existing chilled water fine)

Payback = 8 months

The annual saving potential is Rs. 0.80 Lacs, which requires investment of
Rs.0.50 Lacs. This gels paid back within 8 Months,

|
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CHAPTER 6.0
DIESEL GENERATOR

Threa Diesel Generator sets have been installed to takecare backup
electrical power in case of power failure. Rating of 2 DG sets is 350 kVA each
and 1 DG set is 62.5 kVA, Performance analysis was carried oul on DG sets-of
350 kVA 1o check the specific power geperation of DGs.

Diesel Genergtor No 1 fuel Consumalion Analysis

Figure-6.1:Performance curve of DG sel-1

Dieset Generator No 2 Fuel Consumption Anaiysis
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Figure-6.2:Perlormance curve of DG set-2

In the figures above, blue (upper) line is showing average loading in kW
on the DG and red (below) line is showing units generated in kWh by DG set,
The Specific Power Generation was worked oul as given in the table-6.1
below. The average loading of DG set 1 was 190-200 KVA & the loading of
DG set 2 was 200-210 KVA. The average loading of the DG sels was found 1o
be in the range 55-60%.
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Table-6.1: Calculalion of Specific Powar Generation of DG set
Description Units DG-1

Energy Malar
Start Reading kWh 33317 SB319
Stop Reading kWh 33455 58456
Total Unils Generated k'Wh 142 137
Total Fuel Consumed Litres 403 37.5
Specilic Power Generalion |  k¥vhiLiter 3.52 J.65

The Specific Power Generation of DG sel-1 and DG set-2 was obsarved
as 3.52 kWh/litre and 3.65 kWh/litre respectively, which is above the minimum
recommended level of 3.50 kWhilitre. Therefore, lhe perdormance of DG sets
is satislaclory.

However, it is recommended that Maintenance/ overhauling of DG setls
are to be carried out periodically to maximize the sp. power generalion.
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Chapter 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 lighl load - 160 kW
Outdocr light load - 18.65 kW

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 & Qutdoor Light Fixtures
S No. Type of Fixture Quantily
A indoor Lights

1. 4x18 E. Tube set (PH) 238
2, 1x36 E. Tube sat (PH 699
3. 2x36 E. Tube set (PH) 652
4, 2x36 box type. Tube set {PH) 28
5. 1x38 box Tube set (PH) 3
6. [2x18 CFL 1007 |
% 1x18 CFL 11
a. 70 W Halide lamp 16
8. Qutdoor Lights
1. HP3V lamps at 6 meter pole 56
2, CFL lamps at 4 meter pole 7
3. Mercury vapour lamps at hump pipes
4, HPSV lamps at 3 meter pole 63
5. CFL lamps at 1 meter environment lighting a6
rﬁ. HPSV face light 12

As detailed above, the indoor lighting is mostly 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 fittings provide more lumens and are energy efficient. The LED
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fixtures can be replaced within the existing fittings directly. Further, lhe use of
LEDs will also imprave power factor in the supply grid.

During the audit, the aperalion of lights during lhe 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 meler. The average lux levels in
various areas are given in table-7.2. It was also observed that the occupancy
level is negligible in washrooms and lights are kept ON.

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

Lux Level Fixtures

. Banguet Hall ' ano FTLs{ 4x18 W} : 58 nos. | -~
'_ FTLs (2x36 W) : 10 nos.
Washroom 50 FTLs (2x36 W) : 60 nos. | !
VIP Canteen 120 FTLs (4x18W) : 28 nos. ] 1
| FTLs {28W) : 2 nos. |
I"Canteén 100 FTLs (1x36W) : 20 nos.
' 7" Floor, Distance 20 FTLs ;’.‘:xéﬁw; ff,?ﬁj ;78 nos. |
Education Store by
6" Floor Not in FTLs (2x36W,1x36) - 78 nos. |
operation - 3
5% Floor 150 FTLs (2x36 W} : 25 nos N S
4™ Floor 120 FTLs (2x36W, 1x36) : 78 nos. | -
" 3% Floor 120 | FTLs (2x36W,1x36) - 78 nos, | _
2" Floor 120 FTLs (2x36W,1x36) : 78 nos. &
1% Floor 120 FTLs (2x36W, 1x36) : 78 nos. ~_ i
Ground Floor 120 | FTLs (2x36W. 1x36) - 78 nos. |

YT Office 120 | FTis (2x36W, 1x36) : 78 nos. j

7.1 Observations

* Around 3400 nos. of 36 walts {T8) & 18 watts Fluorescent Tube Lighl
{FTL) fixiures wilh electronic chokes are being used for illumination at
different areas. Qul of these, 2400 are T8 fixlures and 1000 are 18 walts
FTL fixlures. Majority of light lixtures are installed in storage rooms/non
occupied area which are in use lor short duration. Out of the total lights,
approximalely 35% of the T8 FTL fixtures and 50% of the 18 W FTLs
fixtures are commoniy used during the day time which can be replaced
wilh the 18W LED fixtures and 9W LED fixlures respeclively. The
power consumption of remaining fixtures in the storesiun occupied
areas can be further reduced by conlrolling addilional light operalion/
optimising its operation by installing the sensors.
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* 56 nos. of 150 watts Hi
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gh Pressure Sodium Vapour (HPSV) and 63 nos

of 70 watts fixtures are being used for sireet light ilurninalion at differen|

areas. These fixtures are re
HPSV fixtures can be replaced with
HPSV fixtures can be replaced with the

7.2 Recormnmendations

*» Proposal No. 6: Replace 800 no
FTL's with 18W LED tube |i
respectively, which remain o
lighting, in a phased manner

* Proposal No. 7: Replace 56 nos
Vapour (HPSV) fixtures & 63 nos. 7
fittings respectively in outdoor lighti

* Proposal No. 8: linstallation of occ

stores,

7.3 Benefits

The impiementation of above reco
of Rs. 7.26 Lacs with an
wise details are as under:

ported to be with Copper Chokes. The 150W
the 60W LED lamps and 70w
30W LED iamps.

s. of 36W FTL's & 500 nos. of 18w
ght fittings & 9W LED tube lights,
perational most of the time in indoor
under

the fault replacemen policy.
. of 150W High Pressyre Sodium

OW fixtures with 60W & 20w LED
ng.
upancy sensor in washroams and

mmendations has a saving potential

investmenl of Rs. 23.55 Lacs. The recommendations

|_Rm:umrnendatlon Saving Investment Payback Period
Potential
Recommendalion & Rs. 5.32 Lacs Rs. 12.55 Lacs Z8 months
Recommendalion 7 Hs. 3.68 Lacs Rs. 10.0 Lacs a3 months
Recommendation 8 Rs. 1.0 lac Rs. 1.0lac 12 monthsg
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Energy Saving Proposal no. &

Replace 800 nos 326 watts with 18 walts LED .
fluorescent tube lights and 500 nos. of 18 watts
fixtures with 9 watts LED tube lights

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

The advantages of LED tube light fittings are:

« It gives equivalent/more lumens output while consuming less power. _
« |t has better colour rendering index and gives more bright lighl
» I Improves Power factor (approx. 0.95 lag.) across the supply grid,

Recormmendation

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

Benefils

Replacement of 800 nos 36 watts fluorescent tube lights with 18
watts LED

Power Consumption Data of 1 fixture

Existing Fixture = 40W &
i Proposed (LED based) = 18W
w Pawer saving per fitling = 4018 W
= 22W
Tolal No. of fiflings = B0J noa.
Tolal Savings Polential = 22W x 800 noe.
= 17.6 KW
Annual savings = 17.6 kWx3000hrs x Rs7.68/Unit
= Red405Lacs
investmaenl (Investment estimated for 800 new = Rs 8.8 Lacs

L ED fixiures and necessary electrical modification
if raquired in the system @ Rs. 11 00 ffixture)

Payback = 2,17 yoara i

_AT -




frigft Erergne dwefii Repors- Fee

e ’

-

Replace 500 nos 18 watts fluorescent tube lights with 9 watts
4 LED

' Benefits
) Power Consumption Dala of 1 fixture
; Existing Fixture = 20w
i Proposed Fixure (LED} = 9w
' Power saving per fitling = 20-9W
"y = 11W
t Tolal No. of fittings = 500 nos,
I = Total Savings Potentia) = MW x 500 nos.
' = 5.5kW

Annual savings 5.5 kWx 3000hrs.x Rs 7.68/Unil

Rs 1.27 Lacs
' Investment (Investment estimated for 500 = Rs 3.75 Lacs
new 9 watts LED fixtures and necessary
P electrical modification if required in the system
T @ Rs. 750 ffixture)
Payback periad = 2.05years

The annual savings potential is Rs 1.27 Lacs. The investment required is
R=. 3.75 Lacs, which will be paid back in 2.95 Years.
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ENERGY SAVING PROPOSAL NO 7

Replace 150W HPSYV street lights with 60 watts LED & 70W
HPSV with 30W LED street lights,

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

LED fixtures have the following advaniages —

* Gives equivalent/more lumens outpul while consuming very less power.

» Better Colour rendering index.

e Gives more brighl light

+ Improved Power factor (approx. 0.95 lag.)

* Life of the LED Jamps is 50,000 hours (10 years) whereas, the life of
HPSV lamp is 15,000 hours {4 years).

—

Benefits

Replacement 56 nos 150 watts High Pressure Sodium Yapor
Sfixtures with 30 watts LED

Power Consumplion Dala of 1 fixture

Existing Fixture = 165W ot
Proposed {LED based) = 60W
Power saving per litting = 165-60 W
= 105W
Total No. Of filtings = 66 nos.
Tolal Savings Possible = 105 W x 56 nos. -
= S59kW
Annual savings = 5.9 KW x 3650 hrs. X Rs 7.68 /Unil
= Rs 1.65Lacs
Saving on accounl of reduction in the = Rs, 0.58 lacs
repairf maintenancefreplacement @
Rs. 1000/~ per HPSY lamp per annum
Total Annual Saving = Rs. 2.21 lacs
Investmenl = Rs 5.6 Lacs
{investment estimaled for 56 new LED sfiresr
tights and necessary elactrical modification if
required in ithe system &t the reie of
Rs. 10,000/ strest ight)
Payback = 25years
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Replace 63 nos 70 watts lighting fixtures with 30 watlis LED

Power Consumplion Dala of 1 fixiure
Existing Fixture
Proposed (LED based)
Powaer saving per fitting

Telal No. Of Nittings
Total Savings Possible

Annual savings

Saving on account of reduclion in the
repairf  maintenancefreplacement @
Rs. 1000/~ per HPSV lamp per annum
Tolal Annual Saving

investment

{invesimeri esiimaled for 63 new LED stres!
fights and necessary efecinical modificalion F
required in the system at the rate of Rs. 7,000
/ slrest ight)

Payback pericd

7TW

30W

730 W

47 W

63 nos.

47 W x 63 nos,

3.0 KW

3.0 kW x 3650 hrs. X Rs 7.68/Unit
Rs 0.84 Lacs

Rs. 0.63 lacs

Rs. 1.47 lacs

Rs 4.41 Lacs

3.0 years

-50-




N

Draft Energy Audif Repro

ENERGY SAVING PROPOSAL NO 8

Optimize power consumption of lighting by automation

During audit, it was abserved that the occupancy in washrooms is very
low. Therefore the lighls remain ON conlinucusty. Each Wwashroom has
3 nos. of 2x36 watt lighting fydures. The total connerled load of washrooms is
about 12 kKW.

Recommendation

It is recommended to optimize power consumption of washroom lighting .
system Dy identifying and removal of unwanted/extra lights and by installing
occupancy sensors. it is estimated that there would be around 30% reduc™ M
in the energy in the washrooms by installation of occupancy Sensors.

Benefits
Annual Savings = 42 KW x 30% x12 hrs.x 300 daysfannum X
Rs.7.66/Unit
= Rs.1.0 Lacs
Investment = Rs.1.0Lacs
{For Occupancy Sensors }
Simple Payback = 1 year

The total annual saving potential is RS. 1.0 lacs. The invesiment
required is Rs. 1.0 Lacs, which will be paid back in 1.0 year.
)—1\

=31-




Drvafr Emergne dwediy Repori- PTL

EL - Chapter 8.0
5 OTHER OBSERVATIONS

Optimize power consumption of lghting by switching 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
2 day time & outdoor lights are kept ON from 7:00 PM to 5:30 AM. The lotal
connecled 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
-5 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 3444 kW and the load from 2:00 AM to 8:00

E AM reduced to 17-22 kW due to switching off lhe outdoor lights.

Lo cad e e i

As par the total connected load of cutdoor lighting, the total working load
during night should no! exceed 20 kWrhr. The unwanted indoor lights can be
swilched off during the night/non working hours which will result in saving of at

‘ least 5 kW/hr.

Recommendaltions
Swilch off the indoor tights during nighl/non-working period.

Benefits
Total working load measured during night = 3444 kW
(7:00 PM to 5:00 AM)
gt Tolal connected/working load of outdoor = 18 kW
lights .
' Power Consumption of indoor lighling during = 10-15 kW
night time
Saving Potential by Switching off the indoor = 5 kKW
lights :
Annual Savings = 5 kW/hr x 3000 hrs.x Rs.
7.68/unit
Rs. 1.15 lacs
Investment = Nil
Fayback = Nil
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CHAPTER 9.0
MANAGEMENT ASPECTS & CONCLUSIONS

9.1  Objectives of Punjab Technical University, Kapurthala should be

*» To have a firm top management commilment so thal the complex
achieves energy conservation on a lime bound basis.

» To make Energy conservation a permanent activity

* To achieve lowesl auxiliary energy consumplion.

* To achieve the slalus of best energy efficient complex in India.

» Toimplement the recommended proposals and reap the bengfils.

9.2  Approaches to an Energy Conservation idea

» Each energy conservation idea should bg seen as an ocpportunity for
improvement. The dpproach must be on how to implement each
proposal and overcome the problems, if any.

* |t is easier {o sdy a proposal is nol possible or not implementable,
but the benefit comes from lhe aclual implemenlation, which needs
lol of courage, conviction and will power to implement,

9.3 Specific Recommendation

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

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

* The management should also select a senior person, as Energy
Manager and he should co-ordinale all implemenlalion activities,

* The main responsibility of implementing the proposals and
achievement of savings should be with the concemsad operaling and
maintanance personnel and not with the Energy Manager.

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

» It is recommended to introduce a suggestion scheme for energy
conservalion. The energy conservation commitiee should review all
suggestions and good proposals should be implemenled.
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Assign specific responsibilily

= While, lhe overall responsibility for energy conservation rests with
the top management, the concerned operaling / maintenance
perscnnel should implement and periodically reporl progress on
energy saving proposals.

» Therefore, each energy saving proposal should be assigned to a
specific operaling { maintenance personnel lor implementation and
monilering.

« Specific time bound action plan is required for implementation and
monitoring of energy saving proposals.

Monitoring of proposals

+ All lhe implemented proposals are to be monitlored en a proposal-by-
proposal basis for actual achievement of savings on a monthly basis.

Moltivalional aspects

» The successful managemenl of energy depends on motivation of
lechnical personne! and their commitment. |t is recommended that
operating / Maintenance staff be depuled for lraining programs in
specific areas like

Pumps

HVAC

Cooling iowers

DG sels

Motors

Electriqal distribution
Lighting

O o o o oo oa a

Conciusions

The detailed energy audits conducted jointly by the plant and energy
leams have identified an annual energy saving potential of
Rs. 31.76 Lacs, based on the present energy cost.

The summary of annual savings identified

Tolal annual saving (8 Proposals) = Rs.31.76 Lacs
Annual Savings withaul Invesiment = Rs. 8.60 Lacs
{2 Proposals)

Investment required (6 proposals) = R=.49.55 Lacs
Average payback period for capital = 19 Monlhs

proposals
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It is proposed that the management should

« Assign specific responsibility for implementation of proposals.

« Meonitor savings achieved on a proposal by proposal basis.

« Punjab Technical University team, should have the goal of a
schieving the best energy efficient complex status in the country.

L

-55.
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PROPOSED FORMAT FOR
MONITORING THE
IMPLEMENTATION OF ENERGY
SAVING PROPOSALS
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FORMAT FOR MONITORING THE IMPLEMENTATION OF
ENERGY SAVING PROPOSALS

S | Energy | Anpual | Investment Simple | Dept!/ | Target Remarks |
' No | saving Savings | (Rs Lacs) Payback | Person Dates
proposals | (Rs {Months} | Responsible
[x Lacs)
1
| 2
| 3
T
5 ]
Total | .

-57-
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ANNEXURE - I

LIST OF
INSTRUMENTS

-58.




|

; {
auwaauuoauuuUUIUUUUUOUU‘UGU CUULULVUVUGBUULUUY G

Draft Enargy Audht Raporer- £TL

List of Instruments used during Energy

10.

Audit

Three Phase Electrical Power Analyzer
Digital Ultra Sonic Water Flow Meter
Digital Pressure Gauge

Digital Lux meter

Digital Distance Meter

Digital Multi-meter

Digilal power clamp meter

Power factor meter

Digital Hygro Thermo Meter

Digilal Anemometer

- 50 .
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ANNEXURE-III

LIST OF
ENERGY EFFICIENT
EQUIPMENTS SUPPLIERS
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ADDRESS OF ENERGY SAVING EQUIPMENT

SUPPLIERS
SUPPLIER OF TRANSFORMER
1. Crompton Greaves Limited. 2. EMCO Limlted
{Transformer Division} Plot # F-5, Road No. 2B, Wagle Industrial
Kanjur Marg (East), Mumbai-400042, Estate,
Ingia. Thane-400 604, { Indla
Tel: +91-022-25782974, Tel : (91-22 } 40404802
&7558000,67558202, Fax :{ 51-22 ) 2582 0571
67558211,675583090, Contact Person:
FAM: +91-022-67558305. 25798214 Mr M.K. Pradhan
| Contact Person: Mobile:996 757 8113 -
[ Mr. B Ukil Email: pradhan@emcoindia.com
| Email: cg.power@ocgl.co.in
1. Bharat Heavy Electricals Ltd. 4. ABE Ltd. -
Integrated Office Complex 14 Mathura Road ,
Ladhi Road, Faridabad, 121003
New Delhi ~ 110 003 : Tel . (0129) 227 5592
Tel : (011} 26001010 Fax : (0129} 227 956592
Fax : (011) 26493021 Contact Person |
fO1l) 26492534 Mr. Sanjib Chaudhurl |
Email; sanjlb.chaudhuri@in abb.com !
SUPPLIER FOR SOFT START-CUM-ENERGY SAVER
1. BHEL 2.Danfoss Industry Pyt Ltd
BHEL House, 5iri Fort, VI floor, IMD Pacific
MNew Delhi- 110049, Square,Sector - 15,N.H.-8,
| Tel: Q11 26001010 Hoshlarpur -122001
| Fax : 011 26493021 Tel : 0124 40368677 =i
Fax : 0124 4039321
Contact Person : Contact Person:
Mr. N Ramakrishna Mr. Mahendra Chalke
Contact Mo, - 9945530146 Contact No,-0996797179%
3. Siemens Ltd. 4. ABB Ltd.
Thane Belapur Road 14 Mathura Road ,
Thane - 400601, Faridabad, 121003
Tel : (022127623502 Tel : (0129) 227 5592
Fax :(022)27623727 Fax : (0129) 227 9692
Contact Person ' Contact Person
Mr. Rajesh Jain . Mr. BV Ravishankar /
. Contact No. 9987089336 Mr. R Narayanan
. Contact No, (080} 222318231
AUTOMATIC STAR-DELTA-STAR CONVERTOR
| 1. BHEL | 2.Danfoss Industry Pyt Ltd
BHEL House, Siri Fort, | VI floor, JMD Pacific
New Delhi- 110049, | Square,Sector - 15,N.H.-B, |
| Tel: 49111 26001010 | Hoshiarpur -122001 |
i Fax : +91 11 26493021 ‘ Tel : +911244036677
| +91 11 26492534 ~ Fax : +911244039321
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" Contact Person i
Mr. M Ramakrishna
Contact No. - 9945530146

Contact Person:
Mr. Mahendra Chalke

Contact No.-09967971799

3. Siemens Ltd.
Thane Belapur Road
Thane — 400601,
Tel ; {022)27623502
Fax :{022327623727
Contact Person
Mr. Rajesh Jain
Contact No. 9987089336

4. ABB ttd,

14 Mathura Road ,

Faridabad, 121003

Tel : (D129) 227 559

Fax : (0129) 227 9692
Contact Person

Mr. BY Ravishankar

Contact No. (080) 222318231

5. Phoenix Contact
A - 5B/2, Okhla Indl, Area, Phase - I,
New Delhi -110 020
Tel {011) 30262 800
Fax (D11} 26383 285
Email: works@phoenixcontact-co.in
Contact Person
Mr. Ashish Manchanda
Contact No. - 9350043430

6. PMI ASSOCIATES
114,GH-3 DDA Flats,
Paschim Vihar,

New Celhi -110063(India)

Tel : 011-25253104

Fax ; 011-25280319

Contact Person:

Mr. Sandeep Sharma
Contact No. 0910037099

| SUPPLIER FOR APFC

1. BHEL

BHEL House, Sirl Fort,

New Delni- 110049,

Tel ; +91 11 26001010
Fax : +91 11 26493021

+91 11 26492534

Contact Person :
Mr. N Ramakrishna
Contact No. - 8945530146

2.Danfoss Industry Pvt Lid

w1 floor, JMD Pacific

Sguare, Sectar - 15,M.H.-8,

Hoshiarpur -122001

Te! : +911244036677
Fax : +911244039321
Contact Person:
Mr. Mahendra Chalke
Contact No.-09967971799

Siemens Lid.

Thane Belapur Road

Thane - 400601,

Tel : (022)27623502
Fax :(022)27623727
Contact Person |
Mr. Rajesh Jain

____ Contact No. 9987089336

4. CONZERY SYSTEMS PVT LTD
87, 1st Floor Industrial Development
Colany {10C)
Mehrauli Road
Hoshiarpur - 122 001,
Tel:- 0124 4268899
Fax:- 0124 4266957

Email: del.sales@conzery.com

5. NAAC Energy Controls (P) Ltd
C-135 Hosiery Complex,
Phase 11 {(Extn.), Noida - 201305
Tel.: 0120-4221631, 32, 33, 34

Contact Person.
Mr. Chander M. Kapoor

Cell- 09811199085

L

6. EPCOS India Pvt Limited
11'th Floor,
28 Dr. Gopal Das Towers
Barakhamba Road,
New Delhi- 110 001
Tel: 011 23704143, 23704144
Fax: Q11 23704146

SUPPLIER FOR CAPACITORS BANK
2. ABB Ltd.

1. BHEL

BHEL House, Siri Fort,

WNew Delhi- 110049,

Tel : +91 11 26001010
Fax : +91 11 26493021
Contact Person :

Mr. N Ramakrishna
L_ Contact Wo. - 9945530146

Plot Nos & & & 2nd Phase
560058 Bangalore
Phone! 0A022949328
Fax ; (080 22849339

Contact Person.
Mr. Uday Sampat
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| 3. Siemens Ltd, | 4. MAGNEWIN MAGNETICS ]
| Thane Belapur Road | L - 49, M.1.D.C., |
| Thane - 400501, Kupwad - 416435, |
Tel : (022)276235032 Dist. Sangli, |
| Fax :(022)27623727 Tel.: 0233 - 2645041 / 2645456
Contact Person | Fax : 0233 - 2645858 |
| Mr. Rajesh Jain |
Contact No. 9987089336 | rf, |
| 5. NAAC Energy Controls {P) Ltd | 6. EPCOS Tndia Pvt Limited '
| C-135 Hosiery Complex, 11'th Foor, |
Phase IT (Extn.), 28 Dr. Gopal Das Towers i
| Noida - 201305 | Barakhamba Road,
| Tel:: 0120-4221631, 32, 33, 34 | New Delhi- 110 001 |
Fax: (91)-(120)-4221635 Tel: 011 23704143, 23704144 |
| Contact Person: | Fax: 011 23704146 '
, Mr. Chander M. Hapoor |
| cel: 09811199085 | M

| 7. Madhav Capacitors Pyt, Ltq.
B-5-2, M.I.D.C. Ind|, Estate,

| Bhosari, Pune - 411 016

| Tel: 020 - 27122360/27122762
Fax : 020 - 2712 27 62

| 8. HOC_AGE Engineering Ltg. '
165, HSIDC KUNDLY, Indl, Area, |
Distt. Senepat - 130128 |
Tei: 0130 -~ 6452667 |

New Defhi- 110049,

Tei: +91 11 26001010
Fax : +91 11 26493021
Contact Person :

L |
SUPPLIER FOR ENERGY E?FICIENT MOTORS _
1. BHEL 2, Crompton Greaves Limlted |

BHEL Hause, Siri Fort, (LT Motors Division):

| A/6-2, MIDC Industrial Area, |

| Ahmednagar- 414111 |
Tel: 0241- 2777500, 2777372

FAX: 0241-2777508, 2776103 |

Mr. N Rarmakrishna Co erson:
Contact No. - 9945530146 Mr. Ramesh Kumar |
| Email: ramesh.kumar@cgl.co.in _‘

ﬁ Siemens Ltd,
! Thane Belapur Road

Thane - 400601,
| Tel. (022)27623502
| Fax :(022)27623727
| Contact Person

Mr. Rajesh Jain

| Contact No. 9987089336

| 4. Kirloskar Brothers [td

| Jeevan Tara Building, |
5, Parliament Street, |
New Delhi 110 001
Tel  : +91-011-41501055 to 62 |
Fax - +91-011-23342007 |
Email deli@kbl.co.in

| 3. Bharat Bijlee Ltd,
Milap Niketan, 4th Fioor,
| 8A, Bahadur Shah Zafar Marg,
New Delhi, 110 002,
Tel; 011-23356033, 23319694
| Fax: 011-23319413
Email: bbldethiGdel. bharatbijles.com
| Contact Person:
Ms. Pratibha Chopra
Cell . 09810096684

| 6. Navyug Electric Motors & Pumps Ltd.

Plot-4, Phasa-I1, GIDC, Vatva, |
Ahmedabad - 382 445 |

Tel : 079 25831432, 25831433

Fax ; 079 25831434

T
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1. BHEL 2. Crompton Greaves Limited
BHEL House, Siri Fort, (LT Motors Division):
New Delhi- 110049, A/6-2, MIDC Industrial Area,
Tel : +91 11 26001010 Ahmednagar- 414111
Fax : +91 11 26493021 Tel: 0241- 2777500, 2777372
| Contact Person : FAX: 0241-2777508, 2776103
Mr. N Ramakrishna Contact Person:
Contact Mg, - 9945530146 Mr. Ramesh Kumar
| Email:ramesh.kumar@cgl.co.in
3. BHARAT BLILEE LTD. 4. Kirloskar Brothers Itd
Milap Niketan, 4th Floor, Jleevan Tara Building,
8A, Bahadur Shab Zafar Maryg, 5, Parliament Street,
New Delhi, 110 002, MNew Delhi 110 001
Tel: 011-23356033, 23319694 Tel  :+91-011-41501055 to 62
Fax: (011-23319413 | Fawu D +91-011-23342002
Contact Person: Email delhi@kbl.co.in
Ms. Pratibha Chopra Contact Person:
Cell ; 09810096684 Mr. P K Tayal
| Email: bbldelhigdel bharatbijlee.com Cell: 09425048723
| 5. Shakti Pumps (India) Limited, 6. Grundfos Pumps India Pvt, Ltd.
Plot no. 401,402 & 413, B -1/ D-5, 1st Floor
Sector 3, Pithampur-454775 ' Mohan Co-operative indl Estate
Tel: 07292- 410500, 410700 Mathura Road,
Fax; 07292 407044 Mew Delhi - 110044
Tel: {Q11) 4222 090
Fax: (D11) 4222 €020
E-mail: salesindia@qrundfos.com -
UPPLI OR Y BLE SPEE RE vl
A DRIVES /PROCESS AU1 OMATION
1. Amtech Eilectronic (1} Lid, 2. Crompton Greaves Ltd
E-G6, GIDL, Electronics Zone, {LT Motors DIvision)
Gandhinagar - 382028, A/6-2, MIDC Industrial Area,
Tel : {079)-23289101, 23289102, Ahmednagar- 414111
Fax : {079)-23289111 Tel: (0241)- 2777500, 2777372
Email: info@amtechelectronics.com Fax: (D241) 2777508, 2776103
Contact Person Contact Person:
Mr. S & Mahajani Mr. Ramesh Kumar
Contact No. - 9913143673 Email:ramesh.kumar@cgl.co.in
3. Rockwell Automation Tndia Ltd 4, Phoenix Contact
A-66 Sector-64, A - 58/2, Okhla indl. Area,
Noida-Z0130i{U.P) India Phase - 11, Mew Delhi -110 020,
Tel . {0120) 4671477 Tel (011) 30262 BOO
Fax : {0120) 4217928 Email 'works@phoenixcontact.co.in
Contact Person Contact Person
Mr. Meenu Singhal Mr. Ashish Manchanda
Contact No. - 9811150530 Contact No. - 9350043430
£, Honeywell Automation India Lid &. ABB Ltd.
B&, Ist Floor,Okhla Phase III New Plot Nos 5 B 6 2nd Phase
Delhl - 110020 Bangalore S60058
Tel: 011-66116300 Tel: DBO- 22949355
Fax: 011-65116327 Fax: (080-229493(9
Contact Person Contact Persan
Mr. Prabhat VYerma | Mr. K Sreevatsa

Contact No. - 5818230888 | Cell: 099014 90980

- el
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1. O5RAM India Private Limited
Signature Towers, 11th Floor
Tower B, Sguth City - 1
122001 Hoshlarpur,

Tel.: 0124 238 31 80
Fax: 0124 238 31 82

2. Baiaj Electricals
1/10, Asal Ali Road I
New Delhf 110002
Tel +91-11-23235055
Fax +91-11-23230214
E-mall;

del_cic@bajajelectricals com

3. Phillps Electronics India Ltd
Ashoka Estate, 9th Floar,
24, Barakhamba Road, Connaught
Flace
New Deihl - 110001
Tel: D11-43529800, 23353280
Fax: 011 23314332
Contact Person:
Mr. 5 K. Dangi
Email;

| s.k.dangi@philips.com

4. G K. Enargy Marketers Pvt, Ltd.
F.No&Dl,BHNoc1lB,
Opp Data Mandir ,
Lokmanya Magar , LBS Road ,
Navi Peth, PUNE - 411030
Ph. no - (020} 2432 1115
Fax No - (020) 2432 1115 ’

Contact Person !
Mr. Gopal Kabra
Cell = 09970450000 |

S LIER OF CFL

TAL HALIDE LAMP

1. OSRAM India Private Limited
Signature Towers, 11th Floor
Tower B, South City - 1
122001 Hoshiarpur,

Tel,; 0124 238 31 8O
Fax: 0124 238 31 A2

| 2. Baja] Electricals

1/10, Asaf Ali Road
MNew Delhl 110002

Tel +91-11-23236055
Fax +91-11-23230214
E-mall:

del cic@bajajelectricals.com

J. Philips Electronics Indla Ltd
Ashoka Estate, 9th Floor,
24, Barakhamba Road, Connaught
Place
New Delhi - 110001
Tel: 011-43529800, 23353280
Fax: 011 23314332

Contact Person;
Mr. 5 K. Dangi

Email: s.k. dangi@philips. com

4., Crompton Greaves Limited
{Lighting Division)
Kanjur Marg {East),
Mumbal -400 042. India.
Tel: 022-67558000, 67558425/26
FAX: 022- 25787283
Contact Person:
Mr. B Chakrabarti
Emazil: biswa.chakrabarti@cgl. co.in

SUPPLIER OF LED & T-5 > LAMPS

1._OSRAM India Private Limited
Signature Towers, 11th Floor
Tower B, South ll'.‘i1:»,pr -1
122001 Hoshiarpur,
Tel,: 0124 238 31 80
Fax, 0124 238 31 82

| 2. Bajaj Electricals Ltd
1/10, Asaf All Road
New Delhi 110002

Tel +91-11-23236055
Fax +91-11-23230214
E-mail:

del cic@bajajelectricals.com

3, Philips Electronics Indla Ltd
Ashoka Estate, 9th Floar,

Mew Crelhi - 110001
Tel: 011-43529800, 23353280
Fax; 011 23314332

Contact Person:
Mr. S K. Dangi

| Email: s.k.dangi@philips.com

24, Barakhamba Road, Connaught Place

4. Crompton Greaves Limited
{Lighting Division}
Kanjur Marg (East),
Mumbai -400 042,
Tel; D22-67558000, 67558425/26
FAX: D22- 25787283

Contact Person:
Mr. B Chakrabart]

| Email: biswa.chakrabarti@cgl.co.In |

oo
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SUPLLIER OF LIGHTING SYSTEM g_EﬁstE;ﬁ;ﬁE?

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

T T

2. M. N. Projects Limited
C-102, 10th Floor, Super M
I, DLF City, Phase v
Hoshiarpur - 122 002,
Tel: +491-(124)- 4042483
Fax : +(91)-(124)- 2386431
E-mail: info@nnprojects.com

Contact Person:
Mr. Gurdeep Singh Juneja
Contact No. 9910016286

3. Duex Industrial Systems
H-312, Sharad 1ndustrial Estate,
Lake Road, Bhandup (W),
Mumbai 400078
Tel: 022-326886083

Cont: Person:

Mr. Mitin Thakur

Contact No. 09324082483

TCONZERY SYSTEMS PVT LTD
87, ist Floor [ndustrial Development
Calony (10C)

Mehrauli Road
Hoshiarpur - 122 001,
Phone: - 0124 4268899
Fax:- 0124 4268957

Email: del.sales@conzens.com

SUPPLIER OF SOLAR PV & LIGHTING §Y§_T§MS_

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

Tel : 011 2341 1537 / 8
Fax : 011 2341 1520

Contact Person
Mr. Amit Kumar
Contact No. 09910018286

3. NEPC India Limited
G-39, 3rd Floor, Pawan House,
Connaught Circus,
New Delhi-110001
Tel: 011 -43581298 / 1259
Fax: 011 41516439
Cantact Persan
Mr Rakesh Gupta
Call No: 9810106461
g‘tu:]lu:rukeshmlnmm-nrpcindm.cu.m
Emall: mkeshguptanepc@yahoa.com

rakeshgupta @negcindia,co.in

3. G.K. Energy Marketers Pvi. Ltd.
F. No 601, BNo 11 B,
Opp Data Mandir ,
Lokmanya Nagar , LBS Road ,
Navi Peth, PUNE - 411030
Ph, no - (020) 2432 1115
Fax No - (020) 2432 1115

Contact Perscen .
Mr. Gopal Kabra
Mob - 09970450000 gl
5. Maharishi Solar Technology Ltd
A-14, Mohan Co-op Indl Estate,
Mathura Road,
New Delhi 110044
Tel.: 011-30881700, 26959529
Fax ' 011-26959669
Contact Person :
Mr. Pawan Kulshrest
Mob - 09899704676

o

4. Emmvee Solar Systems {P) Ltd.
First Floor , No. 6 & B,
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

T6. Bharat Heavy Electricals Ltd.

Integrated Office Complex

Lodhi Road,

New Delhi - 110 003

Tel ; (011) 26001010

Fax : (011) 26493021
(011) 26492534
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‘ PPLIE HILLE YSTEMS
I i. Kirtaskar Pneumatic Co. Ltd. | 2. Voltas LHd.
_ Hadapsar Industria| Estate, Pune EM&R BG, A43,
| 411 031. Mohan Co-op Indl. Estate,
Tel. : 020-26870133, 26727000 Mathura Road, Delhi 110044
| Fax : 020-26870297, 26870634 Tel: 011 66505550-5570 .
Contact Person; Fax: Q11 26950022/26950D81
| Mr. Hemadri M. Buzruk Contact Person:
Cell; 09881495489 Mr. Rajiv Saxena
| Email: rsaxena@voltas.com
3. Reynold India Pvt. Ltd 4. Werner Finley India Ltd.
C-38 & 39, Sector 2 #9, Cauverynagar, Near Swayam
| Moida, 201 301 | Prabha Kalyanamantapa,
Tel : 0120-4252000/4664000 Kamakshipalya, Magadi Main Road,
Fax No ; 0120 -425200Q5 Bangalore - 560 079
Contact Person : | Tel:080-23289B89 237BB369
Mr. Vijay Bali Fax: 080-232883191
Cell No: 09810100835 Contact Person:
Mr. J.R.Gundu Rag
| Cell No: 09B45511585
5. Flamingo Chillers Pvt Ltd 6. Schneider Electric (1) Pvt. Ltd,
Z - 51-52 Okhla Indl Area, A-29, Mohan Co-0Op, Indl, Estate,
Phase 2, Delhi - 110020 Mathura Road,
Phone ; D11 - 41610234, 35 New Delhi 110044
Fax: 011 - 41610234 Ph.011-39404000, 41530000,
Fax-011-41678010, 41678011
7. Hitachl Home & Life Solutions (I}
Ltd.
Central Afr Conditioning
Mr. Arpit Akotiya
022-276089287/83
Mob, 09321836063 |
PPLIE EVAP TIV LI YSTEM
1. Sumaya HMX Systems Ltd., ' 2. Mamata Energy Pvt Ltd A
#A 422, 1st Crnssr 1st Stager Flot No. ESE, Kothari Industrial
PEEI'I}I"E Industrial JEU'EE, EEtatE, Behind Hutch TI:IWE",
Bangalore - 560 058 Rakanpur-Santej Road,
Tel: 080 -372 1065 / 372 2325 Santef - 382 721,
Fax: Q80 -372 2326 Telefax ' 02764-25R328
Contact Person:
| Mr. Ashish Zha
PPLIE L TOWERS
1. Tekni Engineering Pvt, Ltd. | 2. Gem Cooling Towers Pvt. Ltd,
10, Krishna Apartmnet, 5.F. No, 100A, Arasur,
Bhudrapura, Ambawadi, Coimbatore - 641 407,
Ahmedabad 380 006 Tel : 0422 2360013, 2360130,
Phone : 079-26460313. 2360131, 2360059, 2360129
Contact Person; Fax : 0422 2360523
Mr. A. R. Dhoble
| Cell No.: 09426069087 ]
25T
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| 3. Paltech Cooling Towers &
| Equipments Limited

B- 604 Sushant Lok, Phase- 1
Hoshiarpur, Haryana - 122 002
Tel : 0124 4222483/84/85/
Contact Person :

Mr. H. P, Yadav

Cell : 09871096333

E-Mail: hpyadav@paltech.in

4. Artech Cooling Towers (P} Ltd
Plot No, 5021, B/H,

Meghmani Organics,

G.1.D.C. Ankleshwar - 393 002,
Tel: (02646) 250302, 309661 Fax;
[02646) 250302

1. Fluke
16/1113, Tank Road
Karg! Bagh, New Delhi,
Delhi 110005
Tel :011 25738858
Mobile . 09818515888

Power Analyzer

2.Nevco Engineers Pvt Ltd
a0-A{2™ Floor), Amrit
Puri-B Main Road,East of
Kailash,New Delhi-110065
Contact Person
Mr.Vinod Bhat
Contact No ; 09810711178

3. CONZERY SYSTEMS PVT LTD
B7, 1st Floor Industrial
Development Colony (IDC)
Mehrauli Road
Hoshlarpur - 122 001,
Phone:- 0124 4268895
Fax:- Q124 4268957
Email: del.sales@conzerv.com

4, MECD Instruments Pwt. Ltd.

Plot No. EL-1,

MIDC Electronic Zone,

TTC Industrial Area,

Mahape, Navi Mumbai 400710,

Tel: 022-27673311-16

Fax; 0091-22-27673310, 27673330

FLOW METERS

1. Fluke
16/1113, Tank Road
Karol Bagh, New Delhi,
Delkl 110005
Tel ;011 25738858
Mobile : 092818515888

| 2. Sigmens Ltd.

Thane Belapur Road
Thane - 400601,
Maharashtra, India

Tel : 022-27623502

Fax ; D22- 27623727

Contact Person

Mr. Rajesh Jain

Cell No, 99870893346

3. ABB Ltd.
14 Mathura Road ,
Faridabad, 121003
Tel : (0129) 2448131
Fax : (0129) 4023006
Contact Person:
Mr. Sudhir kulkarni
Cell Mo: 098105 08367

4.Mevco Engineers Pvi Lid
90-A(2™ Floor),Amrit
Puri-B Main Road, East of
Kailash,New Delhi-110065
Contact Person
Mr.\inod Bhat

Cell Mo ; 09810711178
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