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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Sub:Ag€trdrtorlhe45timeritrgoflh.srrrditrgBu.tinACorst.u.tionConDilt€e.

:: {nlm 
^|Jle 

vind.. or ,r!+ n€,ng or \bd,n3 Bjd n3(oarrucr'on comilke he d on 20 10.20t4

sl$d'n3 Buildins con5hcrLon comnnk

audironm ar nah ceps. Ka!

To discuss &d approve rh€ toonne panms fo. circuteion ae ddquer d€a of rhe p.oposed aud.rorium dr main crpL,

To di$uss &d finalia the Endgy oudn r€pon ot pru's miD

Tao_d'$u{s &d, lpprck rhcide! p or hqn chpb, K+unhato*r,hdkrne tn,emd.omt Fpe je nh-Lnive6at Hd]rE vatLB
& Eorcs (IRC-U Hvt I esbbl6hed at erisrinc lat Kothi

lor
aate
s(lR

Any olha point Mrh th€ P€rohsion of th€ Chai!.
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Agctrd.Notefo.rh€.l5"netr.gofrheStrndingBuildingConsrru.rionComnrrree,

ItenNo.45.l: To confirm rhe Miduter of 4,t'i heeritre of Strnd'ng Bu'lding
com(rtrcrio. cohmitre held o! 20,r0,201.1,

The minutes of 44" meetins of Smdi.g Building Consruction Comminee held on
20.102014 were circulated on 2?.10.201,1. 11€ minulB cirulakd @ to be

Actiotr tsk€r oD $rious it€bs dircus€d dDriq pNiotrs b&titrg
oa St rding Buildiry CoNtrtrclioD Connitle.

t ken on vrtoN ileN di$Dssed du.ing pre ous metine of Shding
Construclion Comittee e as uder:

T6e sub-comirGe consirured for finalizrion of Univesityt reqxiEmenb
for acoutic @tnent finislEs ad audio video sysrm foi lhe pmposed

audihnum ar nsin cmpus, Kapurlhala hs subnitred |n€n Elon md lhe

sme is to b€ di$ued in the prcsenr meeLing lo. approv.l

The snh{omiftee consnukd ioi nm[zdo. of Un,veniry's Eqummb
for llp€ of stone io be lsed for noori.B ofcirculation ma ad VIP Bmquel
dea of tle prcposed audilorim ot min cspus, Kopunlala hs submilted

then repon {d the san€ is to be discussed in the present neetins for

BNed upon the @nca! plans zpprcled by the burlding onninee in rspecl
of the proposed audiroriun dd ho$els al main cmpN, KapMhal4
muicDal drasines hat ben subnined to Chief ToM Pldner, Punjab for

The delailed desigtung of 66 KvA sub-srarion for main mpus, Kapurlhala
h6 been llken up by lhe AEhitecl.

Buildins

To discuss .d lppmve lhe requirem.nts, Ea.uf.cturcrn
speilimtion for rcon3dc tre.tmcnt ord audio video syrtcm tor th€
propded aoditoritrb rl brir crdpDs, I(rpunblb.

l. 44'" ne€ting of the @dnitree, a sub.colmin& ws co.stiiDted ro nmlirc
Unrvesity! requnemenb for e6tic reatdenl finishes md rudio video systen lor
th€ proposed audiiorim al nain cdpuq Kapurlhala. The conminee h6 subnitted
their repon (!l@d ar AMexu@-A), Bsed npon lnis relort, lhe archiler wiil b€

Tbe mener N plaed befoE the Co.nitle fo. discussions ed approval plese.v



'lo discuss and tDprovc rhc nooring Drtcrns tor circulrdon rrcx
,nd vIP b.nqu€r rrer ofrhc l.oDoscd ,uirirorruh al mrrn c,nPus!

ln rllL mdcrng of lhe co,nmnGe, a nrb-conlnnrcc uls .on{nutcd Lo tinrllTe
Un'le6rrv s requiremen( loi rypc ol (one u b. used for ll{ntrdg ofcnculalnrn roa
rnd VIP llanquer area ollhe proposeJ audnoiun xr man campus Katunhala lhe
cornmiree hfu submitled LhetrrePon (placed rr  nN\ure B) Bascd up.n thF repon.

Lhe Arhirecr $iLlG Dak,ngLhe prcscnLsrion

The ma(er is plr€d beiore Lhe CommrlLce fordiscusnons anrl aPllrolal please

In 39'h m€elins of thc conntuee, 11 Nas d4ide.l lhaL Cnerc) audit ofPTU s mtr'
adminsmrive buildins, min campus, KaPunhsla will be gol done lrom Punjab sralc

Council for Science md l4hnolosr-. A.ordinsly, lhe energv audt ha been done bv

Punlab slale Council lor Science and lechndlogv and subnrdcd dDl audr rcpor1

rDld;ed aL Annexuec) The obsedaionntecom,nendatbns made bv Punlab Sllte
aouncrl for Sciene and Technoloev in $en audiL rep.d vill be presenrcd bv lhe

Tbe naner is placed before the cominee lbr discusiots md applolal ol rhe repon

To dtu.us .nd app.oee (he nrs(€r plrn of ntD crnpus'
KrDurlbll! aller inLludirg Inlerrrtion'l Resource C€trler_

Utrivcrsd Humatr Values & Etbics ORC-USVE)centre csloblisb€d

Puniab fechoical U.ive6it] has e$ablished I emational Resource Cente'UniveNll
IlumM Values & ELhics (IRC-UHVE) centre after E.ovari.n ol€xisline buildins ot
lcl Koh arm"' cmpu!. KdpJnlrla l\e a'ctie..qil N md'lg ' la enhrion

on the nasler plM ofmaincanpus, Kapurthala ahe.nrcluding lhis cente In Lhe plan

'fh€ marc! is pla€d belbre lhe Camiliee lor discusrons md appolal of $e revised

To dtucu$ lnd app.ove th€ layoul lrd etrnrl€ for consrru.liod of
inle.nal m,d conn.cting erisling md tre!. n,in gr(e lo
Inrematioml R€sour.e Cetrtcr_Utrive.s,l Hum.r Valucs & Ethics

oRc-uHvE),

Puniab TechmMl UniveNilv hrs esablGhed lnEmalional Resoure Cenrer_Universal

Hunmvalues & Ethrcs (lRC UHVE)ente aRermod'lving lhe exi$rng buildins of

To discuss rnd finrlize
.dm'niilrslive buildm&
Punjrb state Counc'l ror

rhe Ene.a/ 'ndil reporl of PTU\ drin
nlin campN, Krpurrhl' submi(ted bY

s.Etrce,nd Tecbnology

Y,,-,



ADy olh€r poinr s,ith lbc perhissbn otth€ Cfiair.



ANNEXURE.A



PUNJAB TACHNICAL UN IVERSITY, JALANDHAR

NI'nure or rhe m.cting held otr lr'l l.20lr 
'n 

rhe ofnce or superinr€nding Ing'ncer' P(;1,

Ch"ndigNrh ro fin'|ft th. t:niveni'r_\ requ'rcmenG itr rsl)ctr of lcousric rrc,rmcnl
finishG rnd Audio vids Slsrcm for the proposed rudirorh'n,3r PTU\ mtin.rnnu!.

2.0

ln rems of osD ro vc/PIlJ s .rde' ddlsd 04 ll20lr.
followingnembe^ \as connlrukd ro tinalize lin "etrirr 

(PTU) s rcqu .emenb nr re\pect

of a.ouslc rrednrenr lin'shcs .nd Audio Video stvcn for rhe Prop.scd audiorum it
PTU s main.ahpus, Kapunhala

L Dr BubSingh, DeatrrAcrdemicr, PTU
2 sh. P.s. Srlni- Supe.ncndrnB Lngineer- PGl.chandigarh
l. Execurvc Engineer, PTU
1. Executi* Engineer, PWD.Conirudion Division2 KapunhsLa

5. Sh R,jiv Agcaru\val. Archnecl

Follosing nembe6 \vere presnrin themeeringheld in rhisregsidon 2 LL20l4l

l. Dr. BurasinEh, Dqn/Acadenics, PTU (on clephonel

' \l PS \atr 
'.'Lpe"n'end'n8lngnee'. 

pul 'tJtresi"
3. Er.ll P. singh, ExecuriveEngineer. PTU
4. sh. Mrhabn srngi, sDO/PwD on beh.llofExecurive Eneineer. PwD. con$ruciion

A(hr8rcupAtuh r.ds, No da.

3 0 Afterds$ile! discusrons and delibeEtions, commntee recommends the rollowrns:

ln@malnnishes includinS the m,terials ro be used werc discussed bd rhc loLlowingwetu

sgreed considering lhe lea{ mainLsntne and the sco.omics:

wd lpde.rnE rpro DdJ" $6d baed |"ncl. qr 
' 
lirer pe'foEuori Ir rs

aAEd r\r pdnel qrngrco\e,d''2oann vorldbeued
Wall paneling abole Dado. Fibial Stoff Paneh

Fahe-ceiling gldswool basd 6cousicalceilingrilEs
chaiEr Codrej char6 may beprercded

'.to

Div

8. Sh. emenlexpen



2. Andio video sFteds:

I
g

Olhd time stEll rcmain fte eme

", Hffi * *.TL*,i#,il;ff '* S''5tf ',fJiTtrtr ;g3ff; "o 
*'"'-

iv. Sound: Oplion I of lin' @v svsm b be BdoPEd (copv fleed b€low)



ANNEXURE-B



f _l

PUNJAB TECHNICAL UNIVERSITY' JALANDHAR

g h.ld on 2l,ll20lr under I A.P ingh 
r

s to linlltc rhe Unive6irv's J/' ! t
-.4.4r; 414 far rh. PTU m'in

|0 In rerms oiOSD Io vClPTLl s ords da'ed 01 11.2011 a conlmnree consislins ol

lollowins menbes {ds con$iruled 1o linali4 LlnircArv (PTU)'s aquiremcn6 lor l}I€
ofsoneio be used fof nsrinc rn circularion area and VIP banquer arca lor rhe prop'Fd

audirorium ar PTtl s main campus, KapurLhaLal

L Dr A. P Singh, Dean/RlC- PTU

2. D.. Rsjnesh sochdev, R4ismr, PT!.
3. Exccurile Engi.eEr, Pl tJ

4. Execurvc tingineer. PWD,Con$rucron Divh'on2 KaPunhara

5. Sh. Rajiv Agearawal, Architdr'

2.0 Folloving nembe* w€c pEsem in $e meering held in rhis 
'cgad 

on 2l l12014'

'L

ofExecurive E gineer' PWD

group Archn4ls No'da'5

t.0

#.?'ilu

And de$iled di$u$ions and delibe.dions, comminee @mmends us of comPlele

and VIP bMquet re5 lor rhe poposed

l.



ANNEXURE-G



n"G'Yf,

A
aao'r,r."Iilitl.,

Punjab State Council for Science & Technology
oganza|bnapprcVebyDslR&cenka|God

udet chuse (ii) at sub.sqlian (, at secxan s5 ot h@ne ra, a.t 1s61
(A Skre God. rrnd.ftkr^o)

MGSTPA Compex r^niurona Area. Se.to. 25 Posl Bor No 727 Chand9adr60ors lrnda)

M Ecs,qe69 * s" oQt,t

Punjab Techni€l Univelsity,
JalandhaFKapurihala Highway,

Subjecr: Energy Audit ofPTU'S Administhtive Building at Kapurthala.

I am sraterul 1o Punjab Techni@l Univers,9 (PTU) ror awardins the work

ol €rrying out detailed energy audil of ts @mplex at Kapurlhala. PSCST has

@mpleled lhe field audit and has re@mmended I eneEy saving oprions ba*d
on lhe energy @nse(abon measurcs (ECM) identilied during audil. A summary

ofannualsavings identilied is as below:

Shont m €n€rgys.ving prop@als (5nG.)
. Annual Savinss vth zerc investmenl (2 nos.)

. Annual Savinss Mth 
'nvesirnent 

or Rs 201a6(3nos.)
LonEt m €nergys.vlng prop@als

. AnnualSavinSs with invesiment of Rs 47.55la6 (3 nos.)

I am enclosing @py of dEft deiailed enegy audit report for perusal and

commenls. Furlher, befo'e finalizing ihe rcport, findings & commenh can be

discussed with implementation team at mutual convenient dale & venue,

peleEbly in mid November,2014.



Detailed
Enerry Audit Report

for

Punjab Technical University

,

Draft report
Octobcr 2()14

Punjab Stite CouEclt for gctoDce & Technologr
MGSIPA Comptex, S.ctor 2b. Chddietrh_loO O r9e +9t t?2 27o2J2s, )igaoot, ra _giru: zzo.tr4.J

w.pscst.gov n
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CHAPTER 1.0
EXECUTIVE SUMMARY

relevant lo socrety and useiutro studenls in lhe globatizs rcrKenvronmenl.

(January to De@mber 2Oj3) was 13.
P€ncld was Rs. 1.01 cEr6s.

1.1 Methoctotogy

t

'l.l.'l Pre-auditVisil

d discussions were hetd with s€nior

energy consumption dara, etectd.€t d
energy intensive equipmenls & exFting instrumenlation. The requiste

qleslonnare p.ov ded by pscsT. The data was analyzed s rr was obsetoed



load of the equiphents

Iiljgl!,fge4o"a .r .

inslall€d is 33OOkW, wilh ils

Egllllsraried 6r pTu

Detaitect Energy Audit

Power Distri bution S ysten

,,"s. uus puhps)
ser'rw"d*Liri;s 

orAan

,l#;1"49'$; ;;;:;"*t

Lifrs (a i;-



,

C) Systeh
ow oichilred waler to HVACS h rhe

pomps

. Operaron or rhe ,ndoor ,€hts durino ndhr r ro(cupancl hen lhe.c 
's ro. Use ofTB fxtu.es for hdoof tghting

1.1.3 Anatysis A Repon propararion

Iabren.2: No oro gMg Holrs of Vanous E

. Condenserwate.pumps

Subme6'bte pumps

125A

1300,3600

1.1.4 R€commendaiions



4,02,604 kwh amohlrng to Rs 30 92 lacs besrdes power faclor ncenlN€ ol

Rs 0.84 La6. Thus, there is to|al annlal saving potanlial of Rs 31 76 LaB

wilh m inrestment of Rs4955 lacs The simple pay back pedod or the

inv€stment is only 1 6 v€aF The lnveslm€nt cosl has been prepared wnre

Eking inlo account lhe p€vailing market €res

The recommendalions whch have eadv pavback p€nod are temed as

shorl term measures and fe@mmendations which have long pavDad< penoo

are term€d as long term measures li is proposed that the energv

@nseryalion measu€s €quking no investmenl should be rmplementeo

immediat€ly and the romainrng ECMS are proposed to bs implgmentsd In wo

phasesas shori tern measures and long tem measures'

Shon Term Mea6u.esi

The lotlowlng ECMS can Load lo saving of Rs 860 lacs wiih zero

rnveslrenl.

' ODlimEe op€ralion oflranstormeE
. Oprmze lh€ contsd demand @we' sLoplv inn PS9CL

Fofthsr' th€ following EcMs ar€ 
'ecommend€! 

lo be rmplemeniod ir

the first phase which has a svrng potenlial ofRs.2 64 lacs per annum wnn

..,*i.-r 
"i 

n" 2 o la6 having simple pavbacl< p€iod asg monms

. lmoEvs ovetal' power lactor or complex to uni$

. ru;itt 
"t""0 

*a€' 
""tral'on 

svsl€a E el'T nale fie use ol pt ra-v

. optimiz€ power conswption ot lighlrng by aut6marcn

Long Term Measures:

The following EctMs are re@mm€nded lo be implemented in the

. Replace existing atr @016

. *"0i"* au W o,ot""tt tube lightswith 18 w LED tube lrghts'

' ReDla@ 150 !1/ HPSV Slroel L

. *"i""" to * n""u au"€l Li9hl6 M/ h30wLEDSrcetLs5l



1.1.5 Summary ot annual savings identified

shotTTarm EneryY S'viog Proqosals

Annuat savings with zero Invesim6nt (2 Prcposa'is'

Annual savinqs wilh Inv€stment ot Rs 2 00 Lacs

I

(3 Pbposats)
Lons retm En .sv savins P -f'_:'i: ., .. , "* Rs.2052ra6
Annual Savrnqs w h Inveslmenl or Rsa/ 3r Lc'

iT:'*:i"l'", saving with investment or : Rs3176Lacs

Rs.49.55 Lacs /3 Ptopost'9
ei..n. p"vo""i p"'r"a t"t *pital prcposals : 1 6 vea6

Each Energy Conservation ldea should be seen as an opporlunrly rof

-
)
,
D

I
I
I
D

I.

J
a
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List of Energy Savlng proposals at
Puniab Technicat University, Kapurthata

12

2A

Observatlons

Optimiz€ p@er @nslmpuon oftighdng by switching oflind@rlights in night

Inslall R@l top Sd4 Pholovotraic atsten

O prio ize operauon ot nanslorm*

opt]m ze the onrract aemaalG-upliliafiFsF-

tnpove overat powor raaor or coo;rei ro uii6

Replace otisuns a, @ot6d ia@ ch e-;;h ;;G;

aModiry chill€d water cn@talion s

Roplace 36 watrs & 1a wads fluo.senr rube tiot s wirh
r8wans8 I waRs LED lubetishts -

Reprac. r sow Hpsv sr,6d rahG wirh-b;;i;iE6-d
ToWHPSV with 30w LEO slreel tights.

Oprimize porer consumprion oIt'ghrihg by automaii@



CHAPTER 2.0
INTRODUCTION

ao%renent of t*hn €, educa[o. at deve,oomFnr thersl in lhp slate olrunjao ano lot ratieE colDede therew f In pJsuan.e of rh6 Act lhe
presenr, afle.1S year ori6 exislence,

nately 5 tac students lrom Punjab &
nng, Managenent, A.chitectlre and

Punjab Technicst Unive6ity is
onnnuolsry strtved ro discharge ts
quarrv of en!€ton and to make slre
to wiety ahd usofulo stldonls in the

prop€lled by the vison and wisdoD & is
dlties lor the oveE ihprcvemenl of

that the couEes rl otfe6 ehain retevanr
grobahzed work envr@nmenl.

_ Punjab Techni@tUnrvers y has evinced inlerest h avarting the seryces
:1^,1-._:"l,ji 

siare courcir ror science and rechnorosy, chandsad ,orcona!drng a detaited energy aud of their complex, Kapumara.

@n or energy inlensve equipmenls andexFong Insrumentation The nfomation w.r.t al enersy Inensve equrpments

30 06.m,14 ro 02.07.2OA lo sUoy lhe er,sulg enegy @.cumor,or preh
ano oeil y ene€y @.setoalon measu€r

The @ntenls of lhis report
PTU offcials and measuremonls

The managenent was found to be pbgressive as
on energy 6rsetuat@1 troll oy inplemelhng seleral

a.e based on the actual
c€rfied out by PSCST

Maintaining power iactor above 0.95
Good electn€t transmiss on &distnbufion systen



Sepa€l€ f6€d6E for inlide A oLndd€ tishb
Sepads noor wis€ contol panet ior Indoor tighrs
Uliliz€ton of T8 & CFL light fxtur€€ In indoo. tig tng
Swltching ON ahamab tighb In srret lighting
Good imulaton praolics€ In HVAC systsm



CHAPTER 3.0
GENERAL & TECHNICAL ASPECTS

3.1 General/Administrative

T.bl.-3.1 : GeneB Aspecls

The techni€ldara 6 prcvided rn tabte-3.2 b€tow:

3.2 Detait of visitors

Punjab Techni€l UniveErly rcmains open for 5 days (excepi Satuday
Sunday and Public Holidays) in a week. As such it remains open for arcund
27O-2AA days n a year As p€r the dara provded by th6 managehenl,
sppox malely, 60,000 pecons visit lhe Un veBity Comptex during the perod
January, 2013-Deember 2013.

Plnlab Techn@l Un&eBity,

tand ar6a and year of@nsttuction

Toral Bu r up area (Sq m) apprcx. 24,749

Toralnumber ot enptoyees In rheoff@ 610

Oc@pancy infomaton
(5$ys.reek dary e.aa Ai,t ta 5 PM)

h.rcw, bac ta,iE nte et&tuks PF

r Mhimum chaqes (monlhry)'

Slalus ot Bilt Paym€nts on !fre/Detay
In Bill Paymenls, percent€ge paid
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CHAPTER 4.0
ENERGY CONSUMPTION PATTERN

4.1 Energy t,se Pattern
Phiab TechnicarU. vers ry comptex rece ves power rron punjab Sra(e

Power Co.poraton L m ed (pSpCL) at 11 kV vo raqe ever O G. sers are used
ony durng power fa ture/ bfeak down The energy consLmption 6 recorded
rom flie marn meter instaled o. the t-iT src ot 11 kV grd and lhroogh lhe
monlhy b s The paraheters tke eneey conslmprron dlrng day and nighl,
mo.nor.g rhe enerqy consumplon rn drfierenl areas power facror and
maxrmum dehand etc were studred

The specilc E.e.gy consLmplio. based on covered area (kwh/sq.n.)
and aveage occupancy (kwh/perso.) has been ecuraled on the basrs of
dala suppled by the organizatDn tor lhe perod January 2013 De@mbef
2013

Table-4.1: rnF. r. Tnaa. .on\ulpro sL'

4.2 Electrical Energy Consumption pattern
Tolaleleclncat energy consLmplon patrem and energy charges based

on the monthy blls oftasr l2 months rs given n ihe Tabte-42. The va aron n
lhe Eneroy Consumpl on is attnblted marnty due to lhe seasonatvaratDn The
Power consLmpion goes up in the peak slmmer & peak w.te. seasons due
to the addrt ona oad oi t-tVACs systen In summeE and lti zal on of hot warer

I

r,3r9 633
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Tabt.-a 2. rvonlhlv E

Figue.4,1: Energy Consuhplion panem (iray 2013- Ap.t2014)

From the above, maximlm eneBy conslmpron nas beon obs€rved
dlring the winle. monlhs of JanGry & February {r.5 /,c ro 1 .62 tsc kw) whateas

^laximlm 
Demand hdex (i,lDt) durins lhis pedod w€s ontv 626 to 633 kVA

The MOI dLring sunre, fronrns ay b s.o,cnben 6n9ed bgtween
930 1000 \VA wrth energy @nsump on rangng beMeon LO tac lo 1.43lac
kwh. lMinimum monthty charges has been levied dung the monlhs
March -Apdl& Novomber- Aprildue to tow MDtA ene.sy @nsumDron.

nerqv uonsunprio. psden

Jan-13 633 34 16250,r 10,31,126
626.80 151088 9,66,350 0.99MaF13 597 32 55S0a 5,69,879 Unily
461.62 5,92,7 t0

Uay.l3 998.24 7,06,796 0.96
913 42 133424 9,85,030 0.96

i!ry-13 952.S0 155956 I t,/8,309 095Au!-13 931.82 10,55,090 0.94op-13 931.7 143290 14,11740 0.9JOcr 13 828 t8 't1042 7,08,6€0 0.94
509.94 54630 6,12,624 0.97DeG13 613.98 66036 6,41,960

r319638 1,Ot,40,294 0.96



Whrle audiling, powe. consumpton dung workhg hou6 6nged
betwen 670 740 kW sheEas, power @nsumpho. dlring non erking houB
was only 30-50 kW The @nneted load oioltdoor tighting durtng non_wo.king

4.3 Connected Load Detaits

c

HVAC
(chite6 4M, Primry PMps 4 rc,
pthps 3 rcs !, h.d, an lns 13 ms.

1240

Splitwind@ AC 13, rcs orAG)

178

pmps 2nas., jackay pmps 1 nos, sfP Funps)

160

GoneElL@d
(Dispdset, o@n, tL.tet, c.npaet, p6jecrd)

210

23.12

xao loo%

I.br€-4.3: Connedod toad D€tarts al p

)

I

FiguE.a.2: Con.et€d load grek-up

ll is evident lrom the above thar 73% ot the totat connected toad is for
HVAC & h€ating ventilat@n systeh onty and HvAc/heatinq pt€nt is !sed.
depending on rhe sea$n (summer or wrnlef). Wh€reas, rcmaining 27%



connocbd oad is ior punps, tghlng syslem and olher
a so noliced that the actuateteclrcity toad is tess lhan u,e

reouceo so as to avod monhty minhum cha.ges

4.4 Electrical power Distribulion Systeml

auxrlary load ll w?s --

Punjab Technicat Untve6ty
1r kv and steps down lo 4oo v
supplied to lhe main @mptex.

The oeqgn sp€crrGr,ons ot ralsrormFD dre g.vFr rl Tab.e 4.4 berow

2

5 5249 52 49

14,4333 t443.13

Rared No Load Loss (kl,g l2
r0

4.4.1 Loading Pattern ot Transformers
The lo9 ol power data tor 2 tEnsformeB was noled using portabte

Instrument on flT/LT side of the lransfome.. The toggrng to. each ot the
rransromer was made b as@rla n the acluaload variaton on lhe transiormef.
Dunng the sludy peao!, the maxrmum toad, averago Dao ano mrnrhum bad
regEiered on each olthe lransformer a€ presented in Tabte_4.5 & Fiour6s-4.3

As .tormed by rh€ nanagemenl, lwo rfansformeB of jooo kVA each
ope'ale rhrougnoLr lne lea Dua.g arort, rre average roadilg ol rne
kansto.meB was iound to be tow. Dudng day lime, opeEling toad on
transformef no.1 & tEnsforner no.2 vaaed behreen 240 290 kW and 430-450-
kW especiively. Enefgy consumpton d!an! the n ghl oou6 was In ne range

Complex rece ves power from pSpCL
thbugh 1000 kVA TE.sformer, whrch



oJ 3G5O kW, which s 15% ol lhe lotal @nnecled load. The vollage €nge
during the nightwas 380-420 volls.

Table-4.5: Load Distibllion on all Tcnslooe6

290 265 24 29%

During non workhg hc.
3. 30

) Power f.clor and Power Trend ofTranslcroer I

: g:; C3.+EAE ., r, reee:3: g _ 383:e!::3:

FiguF.l,3: Load'rg Trend o' 1 1/0 ! kv,1000 rvA Tranc'omer

Power fa.tor and.powe, Trend ofTGnsform€r No2

',:- i goQr r e: : :: :.--<. 3F:; ae : I r r F

FiguE4,4: -ocorag 
_'e.dof 1r.04 kV.1000lV^ Trarslo'ne
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Figur€-a 5 Loddr 9-rc d oi'10 4 rV. 000lVA -ra- ro.rFr (\q! r 6)

4.4.2 Harmonic Distortion:

The dev ces I ke motors w (h drves, complters UPS Atr Condrl oners,
rax m.chrnes photocopres, prnler etc are exlensrvely beoq used n the
conplex Al lhese devrces draw non s nusoda cunents and cause d$tonon
n votage and cunenl wavetoms ead ng to harmoncs
sprkes at nteruals wh ch are mu trples of the maln fieqlency and lhese dlstorl
the pure sne wave ioh of the slppy volrage and curent Th€se can be
m€asLred with the help ofadvanced eLectrca measurnq nstruments.

Many probems can anse ftom hamonc curent n a power system
These ncLude overheatng of ne!l.alconductors molo6, ranstormefs, sw tcfr
gearc voiage drop, ow power facror red!.ed capacrles, capacilor iaiufes,
ctrcu t breaker. lnpprnq wrlh no apparent reason elc. These pfobem leads to

ncreased electrc ty bils bes des be ng operal ooaland marn(€nance concerns.

The hamof c lrends at ma n incomer, LT sde of lranslormer no.1 & 2
was checked by ushg d g tal powet ana yzet Total hamon c distonion (THD)

n voltage at HT side of transio.her was obserued to be in the range of I 2%

and cLrent harmo. c dElortron was obserued lo be n lhe range of 3 10% as

shown .lg!re-4 6 below

Figure4.6: Volage and Currenl Hamon cs Trend at Transfomer In@mer
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I

I

The lolal vollage hamon cs al LT site ot l1 KVA lranstorme. no. 1 was
obseryed to b€ n the range oi 1.5 lo 2.0elo and drenl hanonG wefe in the
.ange of 5.5 to 7.0%. Similariy. lhe votlage ha.monics on LT side of
lranslormerno.2 was 06-0 8% and the curent harmonBwas obsetued lo be
in lhe range of 1.2-1.8% as sh@n . fgu.e-4.7 & figure48 betow. These
ob*tualions arswellwithn the pemissbte.ange ot 3,5% tor vottage and lpto
10% tor drent hamon 6.

I retrd 0lTrrrDto|' er Nu 1

Figub4.7: Voliage ald Cune Hamnics Terd orTraniorer No 1

r'oug€,nd c!rcn Ha,hon,.s rrends or Icntone !o2

';

FiguE4,A: Votage and Curent Hamohic Trcnd of Transfoner No. 2

d.5 Recommsndations

1. OpeEie only one 1000 kVA tEnsfomerduring night time (6 PM r,o 7AM)
lhroughout the year.

2. OpeEle only one 1000 KVA tEnsfomerdudng ihe holidays.

4.6 Benefits

The annual saving potential is Rs. 0,56 Lacs, whrch requires no
inv€stm€nt. Dehis€€ given in En6r9y Savng ProposeL1



aOptlmlse operadon o! ttansfo,rtrfj.:s

- , 
As @served du1.g the aLd r lne ave.rge,odor.g on l,arstoime,r r!

::l':'.. D,l'" *, rrm- rr vdles beh,eel 2-5-45% wre,ea5. dur.e nsnr0me. rl rs ress lhan iooz

t 2 Nos of 1000 kVA r6nsforme6 operale lhrougtiout the yeaf. Average oadrngorcoopiex n rvtay to october =9ookwr Average toadng orcomplox n Novenber lo Aprt =55OkW. Ave.age Load og ot comptex durng nrght lrme = 30,50 kW

A. Recommendations
l. Opetale onty one |OOA kVA thnstanet dunhg Nlght Hou616PMt AM) thrcughout the year
2. Operc anly one 1OAA KVA tansrometdun.g the hahdays

. Two T.ansfomec i IOOO [VA) are operared. Acruat totateffectrve toad rs 50 kW. !o,oad b rhe ,1oDdLa' r€rfo.re,s ,s ?o, & 
.l,q

ENERGY SAVING PRoPosAL No. ,,

O FL. Coppe. osses

r Whe are n operalron
Il12) ,lr x lo a3f l

' Whe ope.aron

. Savng polentat nkW

. AnnuatSavings on work nS days

. AnnuatSavings dunns non workng days

Savings:
Arnual Savrngs (0.30+0.26)

Nil

B,



ENERGY SAVTNG PROPOSAL No. 2

Optimize the contract denol^at pouer sltpptlg !.om pSpCL

. contacl Denand ofthe complex. NtDtoi Jan 20i3 Dec,2O14

\

= Rs.5,98.000

cha€es (MMc) dudns the rourmonths

163193 10 3r, t26
626.30 151$a

5,69,079

5,92,7i0
993.24 100a24

97J.42 130320 1!U24 9,35,030
Juty-13 952 90 155956 11,7A 309

93r 32 149812

328. ta '111042 7 Aa,680

6,12,624

6,41,960

1319638



oblaining appfovalof PSPCL ior lhe eme. The annuat MOttend ofpTU F as

Fi9ure-4.9: AnnuatMD Tend

i
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"c

^6i,^5\qp"6
9c (t ++' rt .!.d 9c

. Redlce th6cont acl demand of 2000 kVA lo 13OO kVArron pspct
A. Savings Due to Recomnendaton

B. saving3 due to Recommendation 403,930
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Power Factor Analysis

The managemenl has Inslaled Altomatrc Power Faclo. Corecton
Panel (APFC panel) al lransfo.mer end and rs marntarnrng powef laclor above
0.95. Durng lhe sludy rl was obseNed that Power Faclof (PF) at 1l kV gnd
vared belween 0.982 lo 099 (igue49). The Power Faclor at 11kV
t€nsrormer no. 1 was n the range of 0.988 to 0.998 durng day lrme and 0.998
to unrly al nighl lrne. The l.end of power factor fe@rded dlring the sludy
pet od @rnns he day tine) at 11 kV marn Incomer & bolh the t€nsfomeG is
sh@n n ngure-4.10, fgu€4.11 & figure-412 However, lhe aveGge Powe.
faclof analysed from lhe energy bills pmvided by the managemenl for lhe
perod Janlary 2013 to December 2013 s 0.968 which €n be turther
mproved lo neany unrty lmp@eng the power factor at lhe mans would.esolt
n rebale from Slale Electicity Boad (SEA).

t

FiguE-..1o'Tend ol p@er raclof at 1 I kV sub siat on

Powe. Factor Transformer no. a, a(X)O
kva

aa A aa a Aa a aaa a a qF F e 66 6

Figur€-4.1i: lFld o'pw€r ldclo d T€n.lomer 1000 rVA_Easlo me'I (odyrF-)



Figuro-t.12: T€nd of porer lactor al TE.Bfomer 1000 KVA Translormer 2 (day lm.)

It rs, theroiore propo*d thal 2 APFC Panels ol small capacitor bank of
25 kVAR ofsmallsteps (10 kvARx r nos.5 kvAR r 3 nos)for both hansformeE
o11000 kVA bo pfovided.

Capac ito, He al th Checku p
The oulout otalltho caDacior banks installed n bolh the lranslorm€rs al

11 kVA subslations was checked with details as below

Itwas noled lhat, each lranslomer has APFC panelof 350 kVAR wilh 6
€oacilor banl€ of 25kVAR and 4 caoacitor banks ot 50 kVAR on €ach
lransform€r. Ffom lhe above, ii is clearthai ihe mrnimlm capacrty of €pacitor
bank is 25kVAR Lot of fllcluations in the hourly powe.onsumpton have
been obserued dung lhe study lor which capaclior bank of small sleps such
as 2kVAR, 5kVAR & 1okVAR are re@mmended to mainlain th€ powor factor

PowerT.ansfo.me. No.2, 1OOO kVA

Power Fa.to.T.end al I'lighr HouE

Flg!6-4.13: T'6nd or pow€r la.d ar Trans'ons I000 KVA 
' 
N'gr ttr€ 

'

a



25 24.3 19.1
c3
c4

25
23.a

20.7 298
33.4

37.5

'I

t.

2A.4

33

57.8

Ihs p€dormane ol all lhe c€pgcirors ai rEnstomer no i and
lEnslormef no. 2 was tound to be stisfaciory.

r Mainlenan@ or existing APFC rclay system

. Installalion of sm6ll @pacito6 in uls system to maintain ihe power
tactor as dudng lhe night, load is l6s and system requi€d smatt sized
c€pacitane lo maihtain lh€ PF ne6runity.

. Th€€for€, add 10/5 kVAR c€pEcitor ban|s in the system rc, maintsin the
PF near unity in nighl lim€ also.

@440V @ 4O0V

294 279
24.2 29.1

290 2A6
29.A 27.2

27.5 27.7

28.8 i 57

50 41 3 59.6
50 41 3 596

56.3 55.1

s6.7 56.0

@44OV @ 400v

20.1 2A.6

288 i 29

50 4t.3 I 596 57.2 3a I



. Regulady, ch€ck the h€€lh ot c€pacitor banks an€r elrry 15 days, tf tho
output current of €pacitols rgduces tess than 7O%, the c€pdttor shoutd
b€ rspla@d with new capacilor.

BenefLts

The annual savings poientiat is R., O.S4 L!er. The inv*tm€nt rcquir€d
is R6. 0.50 Laca, which wil b€ paid back in 7 flonrtu.
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ENERGY SAVING PROPOSAL No. 3

Intt"otE oucratl pouer lactor to utltV
ll is possible lo achieve pwer factor of unily al 0.4 KV sub-station by
small capacitor banks in all the exislng APFC panets The ene.gy

potenlra/ has been workod out as underl

Table-4,9: Savins Porenlra bv tmorovina th

10,31,126 0
9,66,350 099 2,115
5.69A79
5,92,710
?,06796 096
I,45,030 9,350

july-13 t1,78,309 095 14,728
10,55,090 15,026

0.93 1T,705
7,84,6S0 094 11 830
6,12624

0

1,01,40,29a 64,0t5

The %a9€ sving in ene.gy bitt is feasibte by ihprcving the p@or factor
lo (]nily is worked out as under:

(lhreslmnt asuiated lot 2 APFC Panels of srett capecilot bank ot 25 kVAR afsm st.ps ot (10 kvAR , 1 rc, 5 kvaR x 3 Nos) tot both 1000 kva t@skn 6 @
R6 100O/ kVAR; nffis4ty eledn@t moditi@tbn, if Beuired, @ Rs. 2s0oM@slon{).



GHAPTER 5.0
HEATING, VENTILATION & AIRCONDITIONING SYSTEM
5.1 Chilter System

C) srsiem js provided in
har mainty for ofic s,
han @mfort appti€iion A

IShlqs r' D€rarts or Chi i

Dh,1E@)d\Rwd.F|U.

-FoAsndzss
2CO

u ve mobr nsne pbte 6ling

F€c"".cv - --

249.9

50

5.1.1 Vapour Compresston Rotrige6rion system

.- -- T vapd @mp€sson €frigeraton cycte ,or the chr er,s given in ln€

g rofr|gerant, which absorbs heat and
ssur6 io fom a gas. The gas is rhen

to ambi€nt air or has gained

heat is absorbed, h this wav

ro 6 higheriempe transrerbd



Figure-s,i: Schetralc of a gas ( Vapor Conpesr o_ R€ft@ralion syst€n

The refrigeElion cycle €n be bfoken ddn into lhe followhg slages
(eief r9.'5.1)

'l-2: Low presslre lquid refrig€rant in the evaporatof absorbs heal
fmm ils surroundings, uslally air, water or some other pro@ss
liqud. Duing this prccess I changes ils slale from a liqlid lo a
gas, and at lhe evapo.ator ex t s sligh y superheated.

2-3: The slDerhealed vaNur enle6 lhe comDressor whee ils
p€ssure is 6ised. Ihe€ will also be a big increase in
lemperatue, be@use a poporlion of the energy jnpul into lh€
compession poess is transfered to lhe refngeranl

34: The hgh presslre supedeated gas passes from lhe compreser
into the condense.. The ntialpad or the @lins p@ess (3 - 3a)
de-superheats the gas beioe il is then lurned back into liquid
(3a - 3b) The cooling ior this p.o@ss is usually achieved by
using air or water a turlher edlciion in tempeEtur€ happ€ns in
the prpe work and liquid receiver (3b ' 4), so that the rcffigeranl
hqud rssub-cooled as r €nie's lhe expans on device

rL1: The high-p€sure sub-cooled liqlid pas*s though the

expansion dev@, whch bolh educ€s ils pressure and conkols
ths fow into lhe evaooralor.

ll can be seen lhal lhe @nden*r has lo be €pable of €jecting the

comb n€d heal nplts ot the evapoElor and the @mpressor i.e. (1 - 2) +

(2 - 3) has lo be lhe same as (3 4). There ls no heat loss o. gain thDugh lhe



Th€ connected load of HVAC syslem equipmenls (kclu.lkg hot watal
gereBrd) is appoximately 1640-55 kw. The delails of difier€nt €quipments
inslall€i are given inthetable-5.2 below:

5.2 Connectsd load patt€rn ot HVAC aystem equipment

Tabl.6,2: conne<ted Load D€iaib or HVAcs

200 TR An C@bd Chlll€B 3 369.7 53 02

2 1 45.9

3 F.n Conden*r lor 2@ TR Planl 12 52 20 3.14

Fan Conde^sr ior 60 TR Plant 6 72

5 3

22 1U
T 143.45 8.74

s 2 0.67

9 I 400 24 30

10 L@d ol s€ryi@ lamps n AHIJ bome o.25

1640.5!t

I

I
,

t

t
a

t
t

nt

t
a
t
t
a
t
I
I
a

t
j':
I

Th€ chiller unil and hot w€t€r gen€ralor oper6tel donng h€ summer
and winl6. monlhs €speclively Thor€iore, connected load ol the HVAcs
duing lhe summer is 1240.6 kW wheEas in wint€rs lhe @nnecled load of
heating syslom is 592 kW.

3 no. of capacity 200 TR each & 1 no. chiller of 50TR caPadty have

been installod to met the c@ling load of the l6cility. Th€ HVAC plant is

operared from Maylo Septembff of 6v€ry summer $ason One chillerplant is

opeGtod trom may to mid ofjun€ & h{o chiller plsnls are ope€led from mid
june lo end of Sept€mb€r. Again only one plant is opeEled In lh€ monlh of
oclob€r,At lhe time of sludy also, nvo chillers were in opeEtion which wee
conn€cted ro a c€ntralized network as illustrated in fguE-s 2 bdow



F19ure6.2:

a
it

cent@lted chiller svstem lbr f.cllitv

I
Ia
1
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I
t
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Dudng lhe studv chiller 1 I chiller 2 w€re in oPemlion The opedng

retum nne {oulpul) a€re noniloreo an

.i'n.*. s,inir.,r" operaiins eleclrrc€l parameFrs or @mpr6so6 marnrv

r.r"g;. **"t,'p.*' tr"lt and kw se€ measured bv usng ponsble porer

.ndLr Ch'nea wate, ffw et€ was moniloed bv us'ng ultra$nic now rel€r'

n"'.r"*i""r p.rr.a"" -"asured ait given in table_5'3 below:

T.bh-5.3r El€ctndlPaBmete6 M€asu6tu^t

273470 0 47

086 I 1S3
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The ave6g€ spsiiic power onsompuon (kWrR) orchifled a chi er2
was csrcurated in table-s.3(a) a 5.3 (b)given b€tow:

273

r.bb.s,3 (r): Specific PMr ConslmDiion orchi €r1

12.5

1.37

72 r.37

135

273

275 t2.a

127 7.1

12.2

129
114

204

192

200

196

134

7.8

278 126

12.6

t33 12.2 132

,II9

T.br.5.3 (b): Speonc pMr Cocunpron or chi pF2

190

195

5.3 Air Handllng Unit (AHU) System
An hEndling units are installed b mdint6in a clean €nvirenment wnh

conlrolled tomp€rature and €lslive hlmidity in rh€ proess aE5s. 41 AHUS
have been installed to Dahtain a room @ndition of 22 I 2.C and 5S%r S%

The SEC of chllleFl A chitt€F2 was obseruod in the Enge of 1,35 to
L45 kWnR and 1 .26 lo 1 .44 kwTR O€dsned param€t€rs rerc nol avaitabte
ror th€ comparison. Wh€reas, ihe sp€cinc energy consumption (SEC) ot wat€r
cooled sM chilleB of sam6cEpacity is repofted ro b€ tess rhan 0.7 kwTR.
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relatve humdty for G+3 A G+7 buldinss DlnnS lhe energv audil' 6 nos ol

AHUSwere covered to evaluate the penomance

Table{.4 Delai s or AHUS 
'n:l!ll9! l!.1!91:ll

22

22

3.7

3

IFar-Tse@nd F oo(G*7) 3T

I5

16

1T

20 I 3 olo t7

22 F llh Floo(G+7) 6 000 2.2

26
22

2T
22

29
2.2

31
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The a. ha.drno sysrems are to.aled on respeqve roof or zo.e rn
order to facil tate ma n rena.ce wrthou r d sl! rbance lo lhe proce$ a rea A frsh
a r wndow s pfovided n each oi rhe AHU room ior m xng r w th relurn atr.The AHUS are fslaled to cater ihe huha. comto,Fcoor ng reqlrehent .

. 
- elpnoFror.rFE-6to v-lLldtyo,oor d.tr'eO rrB.erl.-a.lomqhu *'F me"r"red vpio, ry dc-o<r rnFcor was a so checked us ng anemonerer The measur eu parameers a re g ven

Iable.5 5: Measured Va u€s orAFU

it
;.t

;J
aJ

325

The overallkW/TR oTHVAC Sysrem was catculaled as 1 4rj

= (r73+1i6a3 4rr2 36)/3r3

J

0475 0 645

suFpy atrdry b!b i -

ovP.a rwTF chr-r j | (rr,ler2)



5.4 Recommendationg
. ll is prcposed lo replgc€ one

ware. cooled screw chilleF

. Ono existinS ait cooled scrsw
June to Septomber i. addilion

existing air ooled erdw chiller 1 with

which en be operalsd trem MaY to

cniler can be used dudng the monhs or
to lh€ PEposed waler cooled Plant

5.5 Benefits
The implem€ntolion of above rc@mmendations has a saving pot€ntial

ot Rs 1152 Lacs Th€ invesrm€nl lor ono new water @led scew

chillsr. @ndenser pumps & cooling tower would be Rs 350 la6

^ H@€ver, he sslvage valu€ of exisling air cooled $rew chiller would be

Rs. 1O.O lacs and the net investment Equned rculd be Rs 25 laB onlv

This gets Paid back within 2.1YeaB
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ENERGY SAVING PROPOSAL NO 4

Repta.ce exlsCi?tg Ch te'l uith urater cooled screuchllrer.

During the detailod energy audrl No of the 2OO TR chi[e6 were studied
lo evallate lhe sav n9 potentiat by r€ptacng enst ng chi ers with walef cooled

The energy onslmpton padeh of
was re@rded and s gven In lhe hgufe-s.3

5
J
J
J
t

J

J
t

Fisure-s.3: nueraee r@d,nsi:E;;;i?iii;r 
r-

chiller .o. I at normat runntng t@d

it

i,

The avefage power conshplron and th6 TR generated by ch ets1durng rhe montorng period was recorded as 273 kw and 2oo TRFspecl|very Therefqp, rne averaqe eiergy consLrpron wo*ed oJt to beely co4sLnpt,on of ) no. ct^,t,eo p,hary war6rpomps w4 84 kw & power consunption ot secondary water plmp was
12 36kW €speclively. Thus average €ne.gy conslhp(on br chrler planu
works out to be 1 46 kWTR

PSCST had f6@n y condlcted enefgy aldit ot water cooted chile6 ofcapacty 150 TR wnee'l soe.lic enegy consunplon or chil€,was fo rnd ro0e as row as 0495 <w.rR.'le sa-e en oe coaobo?ted with le.rn,(arIte.ature whe.ein rocommended SEC of simtar waler cooEd ch e.s al tutl
road rs 0 64 tW TR o. tess TLnner, .s pe, 6n(iency rsonndnoatons Ar
_eohmendod tu load SLC ot ar c@,ed chrt,e€ witn scr€w @frpressor of€pac ry lpto 200 tones is 1.23 kw /TR or tess.

. --ne 
et srng 4r coo ed scew L.rt,€s ar€ operat ng ar lhe sEc ot 1.461vv,rx xepEcerelt or ex,slirq syslem w h wdler @oted sL,ew Lhit'e, wrlroduce the SEC by0 6 kWTR.



. _rl 
6 the.efore recommended lo reptace one er6(n9 atr coored chiltor

used trom lMay to september wth walercooted sc.ew ch e6

Benefits

Inersy-comulnebn ord,slns Ar cooreo r tj6rw4R
Energy 

-Cocunplon or proposed Wste, = O.B6kw/TRkd6d scre Chilerptanr
EneEy@nsumplionrcduclion = {1.46-U.U6)kWIR

= O6KWTR

operaung hou6 - 1250 hre/year

Annualsavings = 0.6 kWfR , 2OO IR , 12SO hE/
,eat \ Rs 7.60 /unn

= Re ti,52tac.
Inves €ta - R5 350!ac'

S.lvage v.tue or€listing chit€E : Re.10,uLacE
Payba.k = 2,1yoaE

The^snrual emg polentlat rs n3. 11.52 Lac€, whcl, requres nvesrm€ ot
InEg€rs paid back wrrhrn 2.1 y€rB



J

5
:
J ModIfu chlueal 

',a:ter 
..trclrt']tlo'. ssl't.jm cn t eltmlnateuae oJ pdmcry PumPs-

, The, p€dormanc€ oi the o(sring oporation of lhe primary chi ed w€lefpuDps and secondary chi od water pumps was anatysed_ Four pdmary cniled

ps were in operation during he audii.

giv€n in theTable-5.6. s oi chilled wal€r punping syslem rs

ENERGY SAVING PEOPOSAL NO 5

@J4g!rr!r+!r1 Pump'ns Newo,"

a

!

.)

I

The chiled w€rer crcutal@n pump transfe5 lh€ chrueo water n lhe
crcuranon crcu,t ot the retwor\ The chJr€d water from 1106 is puhpeo byhe secondarypumps toAHUS forG+7I G+3. Th6 wate etumed bygEvit
fiow al lne nt6t ot pnmary pumps. pimary pumDs sE useo @ pump the waler
rorr€ condenseB or lhe chrlels as ilustrateo h ngure betow As senf@m the

a.y chilsd wat€r pumps_ Horev€r, thepnnary pumps can be u*d dunng erigenoos by provdrng pressue swrnwr ransmrner, when avarbbte h6dd ar the oul|er of se@ndary puhps ,s tess
than the r€qu red head.

r09.3 12 2.9

2 12

29

26.35



Present Staiem

Proposed System

6Qa |* l -

aA, n

Figuc5.4: Pe*nl Ch led Wabl Cl@laton Sv.!€m of HVAC Plant

Flsu65.5: PFpo.ed Chilled Warer Ci@l.llon Svstdn of HvAc Planl
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. Eliminate the us€ of pimary chifled water pumps.

. Feed rh€ €tlrn water of aHUs dir* y to the rnrel o, chi e6

Benefits

Saving potential by etiminating

Invesrm€nt (Eslr'arad ,,rest,Mr ,0.
nodtfrcatbn ot e'isting chtxed wa@ tna)

= t0HrVdayr2Sdaysx5monlhs
= 1250 htslyeal

= 8.4 kWr 1250 hrv year x Rs.7.68/ unit

Th6 annual saving potentiat is R6, O.OO Lre, which requrcs nvosrmont or
R6.0.50 Laca Thisgels paid backwithinS onth.



CHAPTER 6.0
DIESEL GENERATOR

Th€€ OEset cengrator sets have been insraled to takecare backup
eleclri€l power In case of power fait!.e. Rating ot 2 DG sets s 3SO kVA each
and 1 DG set is 62.5 kVA. Perfohan@ anatysiswas €rned oul on DG setsd
350 (VAlo Lheck rhe s@crf'. oowergenprar'on ofDGs.

I

Figle.G.lrPedom.nce erye or DG set 1

FiguE5.2:Pedo.ma^6 @fr€ ot OG *1.2

In thengues above, blue (upper) tine is showing €veEge toading in kw
on he DG and led (bel@) une is shding untts geneEred in kwh by DG set
Th€ Specilic Pow€r Generation was worked olt as given in the rabt+6.1
bel@. The aveEge loadhg of DG set 1 was 19O,2OO KVA & ihe toading of
DG set 2 was 200,210 KVA. The average toading otth€ DG sets Ms iound to
be In lhe €nge 5560%.

O c\e G..c,, i!. No I llP

D P!e 6enenror No2 Fue Conr!mpr on AnJ'yss



IDG

33317 583r9

J3459 54456

142 137

375

Sp€citc P@6r G€n€Bl'on 352 3.65

if Gts

The Specific PNer ceneralion ofOG sel-1 and OG sei 2was obs€ryed
as 3.52 kwh/lit€ and 3.65 kwh/lltre respectively, which is above the minihum
recommended level of 3.50 kwhlitro The€tor€, lhe p€dorman@ of DG sets

However, il is rdomm€nded that Maintenance/ overhauling ol DG sels
ae to be €red out p€rodically lo max mze the sp. power geneEiion.



Chapter 2.0
LIGHTING

hdoortrghl toad 160 kW
Ouidoor tight toad - 1g.65 kW

complex are 18 watt & watt tubes
rrght fxtures hsta ed in nd@ an;

!ll:1311:g!o-, e ourd@r L,shr FM

Inooo. t-ights
M-tF;i:-I

;;G_-n_;:=- 233
2.

3

-^"w w^,yre. ,u@ @t (PH)
i--tFi::- 2A

5

,x1S CF-L...__-
t0o7

111
0.

^=;::-
B.

l.
2

3. ,,,-,lqi, rdpuulamps Er huDp dp6;E;;-ii ow i.nrps 3rr Debr pote 63
5. !, r i.,rps dL mftr envionhed lEhunoi;._--6.

12

t



fi ' 1re5 €i be redacs w rhrn -e ersr,lg nhrlgs di,ecLy , r-he. he Lse otLEUs wr aso rmpbve power factor h the slppty qrd

During the a!dt, the operalron ot tghts dunng rne oay and nEhr trhe

nrght lrme we€ also monitored using tux mele.. Thc ave€ge rlx tevets h

Iabl€.7,2: Measured Lu( Leves at Va ous LoGlons

ruu , L> 4.r4ry.53.o..

, t> ()BW) 2 na6

6 w).2s rcs

F|L\,2ltbw1t I

/r I Lst2\35w 1,16) 73n l.T.s.z,,ew ',n, to
Vr Ofi'lF :O -*,-,,0w ,-61 ,S no"tzr tt6t2t36v1xs6) 7A nos

7.1 Observations
. Around 3400 nos or 36 wahs (T8) a 1g watrs Ftuores@nt Tube Lshl

{F_L, I rlu.es w lt- erecroric Lt-o<es a,€ oeing u*d to, rmndl,or dl
drfforenl ar€as oll o'hcse.24oo d€ r8 hLres 610 rooo a€ rswa[s
FTL fxlures. I,{ajo ry oi tight nxt!.es a.e insla[€o In srorage r@ms/oon
occlped a@a whrch are in use tor shortd!.ation. Olr onhe lota iohts
dpp.or - dlev 3:.o or tne -B FtL Irtl,es ano OO9. of tr 18 W iTLs
ixtures are commonty used durnq th€ day ume wnrcn @n be reDraced
wrlh the 18W LEO tiiu.es and 9W LED fllures respeclivety. The
powe. @nsumpron of remaning tixtues . rhe stofes/ln o@loed
a.eas en be rLlre|edLced oy coll! iT aod,lio.a tqhl ope6;on.
opumsng ts operarion by inslat ng th6 sensore



t

oorum vapolr (HPSV) and 63 nos
r sreet /rght ru!hrnalion atdrfferenl
De wrrh CopperChokes. The 15OW
h rhe 60W LED ta.fps and 7Ow
e 30W LED iamps.

7.2 Recommendations

. of 36W FTL'S a 5oo nos. ot 18w

the tautt €ptacemenl poticy.
ot 150W High pressure Sodih

70W txt!.es w h 6OW a 3OW LED
s.

stores. upancy sensor in washr@ms and

7.3 Benefits
The ifrplementalion ot above

ofR6,7.26 t-!cs wil an hveshenl
wEedetarts a€ as u def

t-

Payb.cr Pe.iod



Enerov Savino Prooosal no.6

'tcplace
8OO ttos 36 tItg'frs wlt'r 7A

tube llgh'5 and 5OO 
^o3.

ujEtts LED
of 78 !,,atas

roplacing erisling fnings with new

LED based fltings have average ffe

fTuorcaceit dtbe rtg^Ls dM ew

Aooroxmalelv 8Oo nos oi 36W A 5OO nos ol 18W Fluoresc€nl Tube

Lnhl iriures are commonlv us€d tot illumrnalion or dfieEnl indoot a€45

iiise rrrrues ae wim aearonic chokes These fininss c€n be replac€d wth

1 I waits & 9 wans LED Tub€ lighl fnings di€ctv

Th€ advanlaqes ot LED lube lig ftiings are:

. ll giv€s equivalenvmo€ lumens outpul whils @nsumng €ss power 
-. lt ;as bend colour €ndeing indet and givss rcrs brishl light

. ll lmproves Power faclor (dppu 0 95leg laccs he supolygnd

There is a Potenlial
€nergy efficient LEO lifiings
ol mo.e thsn 50,000 hc.

ab. llghtt alth ta

Eistng F|nuE = 40w

Benefits
R.plaqtu,f o! aoo @t 36 u'tt ltto'Qt" '

Pow.t C@sunqtion Dala af 1 naub

Poposed (LED bs$d) =

17.6 kwx3000h6 x Rs7 68runit

ti. a.a L.€



!?f* *o 
^o. 1a @fts nuo..@ . t'b. rvhrs unth e @tts

Benefits
Poret C@sunption Data of 1 n*uE

Eristng Fnure = 20W

Poposed Firlue(LED) = 9w
Porersaving perfitting = 2O-9 W

= 11W

Total No oI fifli.gs = 5OO no.

Tolal$lings Potenliat = 11Wr 5&J nG
= 5.5kW

Annuals.vings = s.skWx3OOOhB.x Rs 7.6a/Unil
= R3 i.27 b€
= Rs 3.r5 Lr€

Payback period = 2.05 y@E

I".Tf'_:"l g' porenhar 6 R3 r.27 b€. rhe hvesrnenr €qutr€d isc..,r! a6 wh'ch wiltb6 paid bact in 2.95 y..E



ENERGY SAVING PROPOSAL NO 7

Replace LSOW EPsV sareet ughts 
'/,tah GO s,ltts t ED & ZOW

HPSV lrlth 3OW LED streea ugh.3.

vapour (HPSV) rixturs &
slreei lighl ill!minalion at
Coppor Chokes. We can

& 70W HPSV nrtures wi(h

56 nos. of 150 wahs High p€ssur€ Sodum
63 nos. of 70 watis fxlures are being used to.
difie€nt ar€as Thes€ fixtur€s arc wlh lradiiional
replace 150W HPSV llxtures with 60W LED tamps

LED tinures have the tottowing advantages -

l5O @lB ElCh E @6 So.num Vdpor

Gives €qlivarenumofe tLrmens oltpul white consuming v6rytess power.
Bener Colou. r€ndenng index.

. Gives mo€ bdghl tiSht

. rmpfov€d Pder tgctor (app.ox. 0.95 tag.)

. Lile of lhe LED lamps is 50,OOO hdrs (10 yea6) whereas, th€ tife of
HPSVlamp is 1s,000 hou6 (4 y€aB).

Benefils

R.pla.etu^t 65 @
llxtutu a,tth 30 uqatt

Power ConsunpL@ DE|E ot 1

Existrng Fi{lre
P.opo*d (LEo based)

Saving on a@unl of Educrion in dE
Gpair/ marntenance/@pla@ment @
Rs 1000/- per HPSV lamp per annum

lk@stFnt .samtod tot s6 new LED st@r
t'ghts and n@s.ry etecn@t n dtf@non n
reqmd h L\. 6yd@ at the @te of

5.9 kW r 3650 hrs. X Rs 7.68 /unit



R.pll@ 63 tus ?O @tE llghting tttt res uith 30 @tLs LED

Powet Consuhplon Dala af 1 firtute
Exisling Frirur€

Poposed (LED based)

Savng on scounl of rcduclion in the
@par/ marnrenancerepla@m€nt @
Rs. 1000/- pd BPSV lanp perannlm

tnwshst 6!nd.d tot 63 new LED stad
hgh,sefd,Eeg||e]e|'LlcelfrodiEGli@n
reqmd h 146 sysls at the rct of Rs 7,a00

3.0 kWx 3650hrc. X Rs 7.63/lJ.

D



opttlrrlzc Pouel' conJ'u'u'tlo o! llg'I.tl;'rs bg drio"@

the occupancv in wasnrooms is very

Duir aug1'ir i,T:^ l:l:d :T' :5'1'T;ff i'#;""*"". """r"* ri"-e'1 -': T::-s"":: ?il;"TllH;.;;"'"""^""'" "
inos. Jz'oo "en 

righlins n{u€s rhe

ENERGY SAVING PROPOSAL NO E

Beneffts

ation of occupancy $nso6

12 k!! r 30% i12 hF x 300 daF/a'num x

ln!estment

Simple Payback

The total annual savrng

roqui€d is R3. 1 0 Llcs
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Chapter 8.0
OTHER OBSERVATIONS

opflnn* pou'.r @'Lfl''tp.ton oJ rrs,tr.lns W .uitahtag olflndoor ltghas l^ aisha,

. As per the data prcvided by punj6b T€chnicat UniveErv in ihequesilonnaie, the indoor tights are kepr ON from g:30 Al,t io S:30 pM dudngday me & oddoo. tighrs are kept ON fron 7:OO ptM to 5r3O AM. The toral
@nnsded to€d of the oltdod tighting is 18 kW. Howeve., dunng the energy
audn, rt was ob*ru€d tharjn most of the aeas, the indoor tights dudng nig;i
tme 

-w-€re 
also led ON A rhe lotat rching toad dunng rhe nrghl (, e. 7.OO pM

lo 5:00 AM) Ms h the range ot 34_44 kw ano th€ t@d ron 5oo AM b 8:oo
AM €duc€d to 1 7-22 kW due io switchhg ofi lhe ootdoor tighls.

, As p6r the totat @mected toad of outdoor lighting, the rorat rc*hg toad
duang night should not exco€d 20 kwhr The unwanted Indoor trghts c€n be
swilched off during the nighunon rcrkjng houB which wi esutt in saving of at

Sw dr otf rhe indoor tighls during ntghunon,s/orkhg penod.

Benefits

Tolal conneiadlvorking t@d of outd@r
lighb
P@er Consuhpiion of indoor tighling dunng

Saving Poiential by Switching otr the indoo.
lights

5 kwhr x 3000 hF.x Rs.
7.68/unil

Ntl

= Nil
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I\,lANAGEMENT ASPECTS & CONCLUSIONS

at Puntab Technta! univcrsity. Kapurthala shoutd be
a Rrh top managemenl
energy consetoauon on a

CHAPTER 9.0

9.1

92 Appraaches to an Enetgy Consflalion ldea
. Each en€rSy conservation idea shoutd bo seen

mprovement. The approach trusl b€ on how
pfoposaland overcone the probtems, rfany.

comm ment so thal lhe @npie,

To nake Energy @nsetuation a perhane.r acriMty
ro acnev6 bwesl auxiiary energy cons! hplron.
ro achreve the slalus of best energy sflicient comptex in Ind a.
ro rmptementthe recommended proposats and roap th6 Denerrrs.

n ts easrer lo say a proposa is nol possbte or not mplemenbbte,
bul the beneft cones f.om lhe acluat ihptemonlat on. wnrc. neeos
o' or colrage, conMct on and w pow€r to ihotemenl

Spec itic Reconnendation

marntenance pe60nne.

9.J

. The comfrrnee sholid meet on@ in a honrh with a speofic agenda
to reviry the progress of implehenration of prcposais ano ro gude
lhe imDlementahon team
r.e hanagehent shoud aso seiecl a senor pe6on, as E.ergy
Itana9e. and he shoutd 6-0rdinale aU imptemenlalion acrMres.
The man esponsrbr ty ot imptementing the proposais and
acnevement ot savhgs should be w h the concem€! oDeElrno and
tra,nr€nanco pe(onre, and norw,ll he Ene€v MaraqF;
The immediate rask ot Team sholid be to mptement the denlited
proposals and g€t the savhqs.
n F €commended to htfoduce a slggestion sch€me for enerov
corseral.on. The eneg! conseryar 01 @mm,n.e shoJto €qew ;i.
slggesnons and good poposats sholtd be imDtemonleo



9.4 Asslgnspecitic.esponsibitily
. While. lhe oveEll esponsibiity lor energy conservabon fesrs with

the top management, the @ncened operaling / mahtenance
pebonnel should hplehent and periodi€lly reporl p@gres on
energy savrng proposars

. Therefo.e, each eoergy savrng proposal should be assigned to a
specrfic ope€ling / maintenance personnel tof rmplemenraron and

9.5

9_6

The detailed energy audits @nducted prnuy by lhe planl and energy
leams have identified an annual energy saving potenlial of
R5. !1,76 Lacs, ba*d on the pre*nl enerqy @sl.

Monibnng or proposals

. All lhe rmplemenled poposals are to be monltored on a poposal-by-
prcposalbasis for acllal achievemenl oi savings on a monlhly bas s

r Th€ su@esstul managehsnl of energy dep€nds on motvaton of
lechnic€l peMnneland their ommitment. lt s re@mmended lhat
operating / Maintenance staff be deplled fof lraining prog.ams n

o Electri€ldist bution
o Lighung

The sumnary olannual savinw identified

Tolal annual sving (3 Prcpoels)
Annual Savings wilhoul Inveslmenl

Investment req!ied (6 propoeis)
Average payback penod ror €Pital
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It |s propos€d thal lh6 m6n€96m€nl should

. Assign sPeclfic lesponsibllltv for imPlgmontation of prcpolals'

. l4onitor savings adri€ved on a Propo€al bv proposal basis

. Punjab fechnical Univsrsity teah should have the goal or a

schi;vino the b€€i en6$v eflicient complex staus in lhe counlrv

*J
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ANNEXURE - I

PROPOSED FORMAT FOR
MONITORING THE

IMPLEMENTATION OF ENERGY
SAVING PROPOSALS

I
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DIIERGY SAVITTG PROPIISALS

J

F

et
:'
1t
:t
;a
rr
-5
5

n
5

+
:t
i,
t
it
il
a
il
i|
I
il

2
3



)

ANNEXURE.II

LIST OF
INSTRUMENTS
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1. Three Phase Etectdcat power Anatyzer

2. DigitalUltra SonicWater Flow Meter

3. Digitial Pr6ssur6 Gauge

4. Oigitai Lux meter

5. Digital Distence Meter

6. DigilattMulti-meter

7. Digital pow€r ctamp meter

8. Power factor meter

9. Digital Hygro Thefifio lveter

10. Digilal An€mom€ler



ANNEXURE{II

LIST OF
ENERGY EFFICIENT

EQUIPMENTS SUPPLIERS
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ADDRESS OF ENERGY SAVING EQUIPMENT
SUPPLIERS

1. crohpton Greaves Limlted,

Kanlur Ma19 (East), Mumba -400042,

r.t: +9r o22 25142974 ,
57553000,67553202,
57553211,67553390,

FAX +91'022'67ss430s. 2s79421{

Email; cq power@csl.co. n

3. Bharat Heavy Eedricas Ltd.
Integrated off ce conplex

Te : (011) 26001010
Fa! : (011) 264e3021

(o1r) 25492s34

AHEL House, S r Fort,

Fat:01r 25493021

contact No - 994ss30146

re I 1022)71623542
Fzr (027)27623 721

Contad No. 9937039336

6HEL Holse, s.l Fort,

r€r : +91 11 26001010
Far : +911126493021

+9r r1 26492534

r.t I pr2s) 227 s592
Fax : (Ar2e) 22? e6e2

Ema sanl b.chaudh!n@in abb com
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SUPPLIER OF TRAiISFORMER

Por # F 5, Road No.23, Wag e Industrial

Tel:(91-22)a0a0a302
Fa! :( el 22 ) 2s32 0s71

Ema'l:pradhan@ehconda com

PLIER. FOR SOFT START-CUN.I-E VER
2.Danfoss Industry Pvt Ltd

Square,Sector 15,N,H _3,

Mr l{ahendra chalke
contact No -09967971799

f. (or29) 227 sse2
Fa\ : (0129) 227 e692

l r. BV Ravishankar/

contact No, (oao) 222314231

AUTOMATIC STAR-DELTA-STAR CONVERTOR
2.Danfoss Ind!stry Pvt Ltd

Sqlare,Sector 15,N N _3,

Fax : +9r1244039321



contact No. - 9945530r46 contact No. 09967971799

ret : \0129) 22t 55s2
Fax : (Or2e) 227 96e2
Contact PeEon

2t23ra2l1

PP IER F R APF
2.Danfoss Industry Pvt Ltd

squarepector - ls.N H

contact No. 09967s21?99

SUPPLI RFO APA RS ANK
1- BHEL

AHEL Hous€, sfl Fort,

Tel : +91 r1 26001010
Fax : +91 1126493021

Plot Nos 5 &6 2nd Phase

Phone 03022949324

ret : \a22)276235o2
Far :1o22)2J623727

conra.t No. 9937049336

New oehr rr0o63(hd a)

Fax i 011 25240319

Mr. Sande€P Sharma
Contact No. 0910037092

A ' s3/2, Okha Indl a€a, Phase Il,

Te (011) 30252 300
Fax (0r1) 26333 23s
Email:works@Ph€.rxconract co. n

i4r. Ashrsh Manchanda
contact No. - 93so043430

BHEL Hou*i Sir Fort,

Tel : +91 11 26001010
Fax : +91 11 2493021

+91 lt 26492514

contact No- _ 994ss30146
4. CONZERV SYSIEI'4s PVI LTD

37, lst Floor Industnal Developm€nt

Ema'l: del sa es.d.onzeto .om

rel : (022)21623502
Fax :Q22)27623727

contact No. 993r03lll! t EPCos hd'a P't L-,ted

23 Dr. Gopal Das Towers

1 et : 01 1 231 04!43, 231 A4 r44

S NAAC EneqY controls (P) Ltd
C 135 Hosiery Complex,
Phase 11 (Extn.), Noida - 201305
re.: oL2E 422163r, 32, 33,34

cer' 09811199085

Contad No. - 9945530r45
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a. MAGNEWIN HAGN-Efts-
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23 Dr Gopal

7et: arr 2Jaa4143, n7A4r44
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7. Madhav caDac,ro;-; ,-ii
e s.:, I.a.r.o.c. tna. is;G,
Bhosan. plne 4tt 016

T€r : +91
Far: +91 1126493021

contad No. 994s530146

lcll !9811r99o8s

conra.t No. 99a7039336

-. Engineeflnq Ltd.
OC klJNOLl. Ind. Area,usc sonepat - 130123

, c.o-pro. Grc;;a;T;lE;
4/6-2 r.4toc lndusri,at area,

il;,"3!i;tri1;i1:tr1i21,1tr

.J
:'

9,

Tel : +9r.01r.4150105s
raY . +9i-01i-2lt42oo2

6. Navyuq Etectnc ltlor;I.1 ap Ntketah,4th /oor,
3A, Bahadur shah afa. Ma.o_
New De hi, rr0 0o

rerr 011-23355033, 23319694

Ema'r: bbrd.0r lldet bhrBrb!te!!oo

Ie : o79 25s31413

EEEICIEN



LIER FOR ENERGY EFFICIEI{T PUMP

3, BHAMr BILEE LrD.
l4lap Nrketan, 4th Ftoor,
3A, Aahaduf shah Zafar Mars,

re : 011-23356033, 233r9694
Faxi 011 23319a13

[1s- PEtibha chopra
Celr r 09310096644

2. Crompton creaves Lrm ted
(Lr Motore Drv son):
A/6 2, MIDC l.dustnatArea,
AhmednagaF 414r11
f el: 424 I 27 7 7 5O0, 277J 37 2
FAX: A24r 2111SAA. 2776103

Emarr:rahesh,kumar@cqt co.r!

leevan Ta.a B!rrdrnq,
s/ Parramenr stre€t,

Te i +91-0r1-415010s5 toFar I +91 011 21342002

shaktiPumps (hdia) Lm ted,
Plot no.401,4o2 & 413.
se.tor 3/ Pithampur-45477s

Tel: 07292- 4r0500, 410700

G.undfos Pumps lnda pvt. Lrd,

Mohan Co operauve tndrEstat€

E-naili qrundfos com
SUPPLIER FOR VARI'

RIV ROC
antech Erectbn,c o) Lrd,

E 6, GIDC, Electron'.s Zone,
Gandhrna!ar - 13202a,
ret | \aJ9)-232a9rart 232A9rA2,

contad No, 9913143673
R@kwe Automatron Ind a Ltd

Noida-201301(u.P) rnd a

Contact No. 9311150s3o

IBLE SPEED/FREOUENCY
ESS A N.IATI

2, Crompton Greaves Ltd
(Lr MotoE Drvsion)
r/5 2, MIOC Industna Area,
Ahmednagar 4141r1
r.t lo24tl 27tts00, 2777372
FA\: (8241) 2777so8, 2176!03

Email:ramesh.kumar@ca.co-rn

a se/2, okha Indt. area,
Phase - ll, New Delhi-110 02o,
re (01r) 30262 300

Eoai works@phoen x@ntact.6.rn

Mr. Ashish Manchanda
contact No. - 9350043430

5 Bon€ywerrAuromaron lnd a Ltd
36, Ist Floor,okh a Phase nr N€w

contact No - 931410333

PotNoss&62ndPhase
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3 Phrrlps Electronics lnda Ltd
Ashoka Estate, 9th Ft@r,
24, AaraIhamba Road, connauqht

4. G K, EneEy Markete6 pvt Ltd.
F No60l,BNorrB,

Lokmanya Nagar, LBS Road,
Navi Peth, PUNE 411030
Ph. no - (o20) 2432 1115
Fax No - (020) 2432111s

Ie : 011-43s29400, 2335!2a0

1.,OSRAM Ind a Pnvat€ Limrted
Sisnatlr€ lowe6, 1lth Ftoor
Tower B, South cry I

3 Phllips Eedronics rndra Lrd
Ashoka Estatei 9rh Froor,

Far +91-1r-232:02r4

4, Crompton Greaves Lrmited

14umbar -400 042. rndia,
Te r 022-67553000, 6755342s/26
.-AXt o22- 257A72a3

Emarrr biswa.chakrabarb@cgt co.rn

24, A.rakhamba Ro6d, Connalght ptace

Ter: 011-43529300, 233s32a0

1. OSRAM hda Pnvate Limrr€d
sEnatlre Towe6, 1lth Foor
Tower s, south Oty , 1

d€l c'c@baiare e.kca s com

Te +91 11-232350s5
Fax +9r-rr 23230214

3 Phirps E€.tonica rnd a Ltd

24, Aarakhamba Road, Connauqhr

re : 011-43s29a00/ 233s3230

Emar. +dana,@ohr6.c

1. OSRAM Indra P.ivate Lrhted
SrgnatucTowe6, 11rh Foor
Towe. e, South Cty, 1

Te +91-11-23236055
Fa\ +9t-!t-23230214

4, Crompton Greaves Lmited

L: 022 67'SEO00, 67ssga25/26
FAX1 022- 257At283

a.chakrabad@cqt.co. n



iupr.r-rrg-sEJcHrIx
C-r02, 10th Floor, Slper M

qh runela
Contact No 99100r3236

oop : Nehru Plac Kakaj,

Tel:or1-40502520/22

YST

orer LnAustrla svstems

(

Te i +91 022'67553000

FAX] +9! O22 25-tEt2a3

Ema r: b swa.chakrabadr@cll co n

H 312, Sharad tndlstrialEstate,
bke Road, Bhandup (w),

.onbct No 09324042443

FS LAR &LI HTI YST

stems (P) Ltd

y El€an.als Ltd

Integrar€d Ofi .e Compler

4

a:-coNzERv SYsrEMs Pw LTD

37, lst F oor Indlskla o€veropmenr

Email: d€l.sa es(6.onzed com

G-39, 3d Floor, Pawan House'

Te 011 -41s31293 / 1299

i#*i1sffi',"".'.@'*."..'

soLar Indra Ltd
UG/70_74, World Trade cente
Hote hteton n€ntalcompre!

Tel | 011 2341 1s37 / 8

Fax:011 2341 1520

.onbd No. o9910014236

Mob . 09970450!!!
a:ra;En;i' sdaf rechno oev Ltd

a-14, Mohan co'op Indl Estate,

+:l HTI a,26eses2s

Mob - 0939970461!



a

-a
J

:
i3
;t

r33,26727A00
297 , 26a7O634

Mr H€hadn N Buzruk

3. Peynotd Ind/a Plr. Lld

s. Famhso ch,re6ttaG
z - 51 s2 okha IndtAEa
Phase 2, De hr lroo2o

neI011-41610234,3s

Hohan co-op Indt. Estate,
I{athura R@d, oehi 110044
Telr 01166505550,5570
Far: 011 269s0022/269500a1

Emal: 6arena@vokas.com
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7e : 0L2o- 42s2Aao / 4664000
Fax No I 0120 4252005

Ter:o3o-232A9as9 23233369
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A-29. Mohan Co.op rndt. Estare,

Ph.or1-39404000, 4r59oooo.
Fax-011-4r67a010, 4r57S011

?. Hir&h Home 3 Ltre a;litEc(r)

1. slmaya HMr systeme Ltd, 2. Mamata Enersy pvt Lrd* A422, lst Cross, rst Stao€_
Peenya Indlstria Area,

ret: ?aa -312 rA65 / 372 2325

Plot No. 353, Kotharrlndustrai
Ft"t", utch rower,

rererax : 02764-25a323

I rern Eno neertng Pvt. Ltt
Bh , Ambawadt,

Tel 0422 2360013, 2360130,
2360131, 2350059, 2360129



3. Partech coo n0 Towers &

B 604 sLshant Lok, Phase 1
Hosh arp!r, Haryana - 122 002
Ie : 4124 42224a3/a4/A5/

E-Mal: hpyadav@pat€.h.in

4. A.tech coorns rowe6 (P)Ltd

G.l.D.C. Ankreshwar 393 002,
Te r (02646) 250302,109661 Faxi

Power Analvzer

16/1113, Tank Road
KarolBaoh, New De hi.

Mobr e : 09413515344

2.N€v.o EngineeE Pvt Lrd
90 A(2'd Froor),amrit
Pun B Marn Road,East or
Kailash,NewOeh' 1r0o6s

Contact No i O9ar071r17a
3. CONZERV SYSTEMS PVT LTD

37, lst Floor Indlstnal
Develophent colo.y (IDc)

Hoshrarpur 122 O01,

4 t{Eco lnstruments Pvt. Ltd.

l4ahape, Navi !rumbai 400710.

Faxt 0O9L-22-27 57 33 Io I 27 67 3330

FLOW METERS

(arolBaqh, New Oe hi,

Mobie :09413515344 Fax : 022- 27623727

Cell No. 9947039336

re : (0r29) 2443131
Fax r (0129) 4023006

cellNo:093105 06367

4.Nev@ EnqineeE M Ltd
90-A(2'd Floor),Amrit

(ailash,New Delhi-r r0065

CellNo ; 093107r11t8


