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Encryy conaultancy services is thankful to the management of bMis - L. Bajej Insticabe of
Technology & Management, {r.Naida for giving us an opportiuity to study their institoton for

the Bnengy ad,

{hu sineere thanks to De.Mohit Bansal (10,1, EE.E) for his keeo interest and co-operation

extended towatds the conduci of the Encrgy Aadit.

We are indeed touched by the helpiil autinde 2ml co-opersien ol echnical staff. which rendered

their vatuable assistunce and co-opermion during the coomme ol sludy.

The stady icam constifued of te following officials from Fnergy Consultancy Services.

Fr Sanjeey Agarwal - Eocrgy Auditor (REF, Repd- No- EA-E2T61)

Ex. A.R. Tripathi - Energy Manager (BEE, Repd- No- V003
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Frnerpy is one of the most important tools tn Tndusmal development, and as such acts a3 a key
factor in deteronining the economic dewelopment of all countoes. The Indian energly sector has
witnessied a rapid growih. Hesvever, resoures angmentation and growlh in emergy sapply have
failed te meel the cver-inereasing demands exeded by imbostoes. The hipher enerpy

consumplion will also creare serions environment issues, affect our ozone laver,

The Fieray Audit will help 10 teduce the demund & supply pap in some extem and protect ozooe
laver as well as our environment. 1o peneral, Fnargy Aydic 15 wdentil ying the areas whers wasee
cin oceur urd where scope for improvement exists, Ulimarely it will reduce the eneeey dennand
at saroe level of outcomes, With this objective, Energy Audit of M- LB Institote of
Terknology & Management, Flot no -2 Koowledye Fark- 111, f.MNodda (U careed it
Based on oor observations of the variouws areas, we have identified certain potential areas for

ey COmSETvanna pppoTiimlies, wWhich aré surmmarmee it respecive chaplars:-
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Methodology adopted for achicviog the desired objectives viz. Assessment of the
curreni operational statug and Energy savings included the [ellowing:

&«  [Mscussions with the eoncemed
officials o the umt oo
wlentittcation of majer arcas of

tocus and other related aysiems

« A team of professionals visited
the plamt smad had thisewssions with
the concermed vificials’
supervisirs b collect  dutal
informaticy oo e Load
Digteibution aned Lncrey
Consumption pattegn. The duts was aonalyzed o evalwate the specibic porwer consumipdion

and alsa to arrive at a base line energy consumption pattern-

» Megsupements and momntonng wrth the heip of appropriigic instmuments  inclsdimg
continuou and! or lime-lapse cecording, as approprioce and visual observations were

made 1 1deniify the energy usape pattem and losses in the sysiem.,
o  Computation amd in-depth analysis of the collected data incloding analysis and othet

techniques 8y appropoale wis dooe and to evelea soixble enarpy corservation plan’s for

improvement’s 1o rodues the 5Speafic Encrgy Consumption.
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. With the advent of epergy erisis and exponential hikes in the costs of differenl forms of

energy, Fnergy Acdit is manifesting its due importance in indosinal weis. Lnegy Audit
hetps to understand more about the ways encrgy amd fushs are veed in any industry and
helps in identifving areas where waste may ocoar and scope for Improvements.

Energy Audit is the key v 3 swaeowbic appepach for decision making in the area of
energy management it attermpts to balance the total energy inpuls with ity use and sctves
1o Jdentify abl the crecrgy s\rcams in g freilime.

An Energy Manzger inust be identified i the planl apd time hound respongibiliy muost be
given to him in gelting implemented the findings of the Energy Audit pomts, which the
wi! has planned e mplemenl.

A tezard of Enecey consuwmption hoth Eleetrical and Thennal of important processas
must be kept and monnored on recular basis, to optimize the Encrgy consumption of the
uniit. For this, vafows meters and gaupes shall be required to be mstalied. The data
gulhered o be centoaliesd manually or roush sollware on a computer for easy
anabysis.

Somne facts and Hgures telafed wath cnergy apd productinn mav be displayed on hoanls or
posters in the promises, to ofextc awarcoess among the workmen and staff [minme
programume may be arranged for officers, workmion 10 educatc vhem with the Jates
knowledpe available in their fiefds. Az incentives, now ideas and implemeniation of
energy saving poinl st be reonphized and awarded.

The findmzs znd implementation siates of Energy  audwms should be review
penodicallyfannually for fordher action plam,
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Fxecutive Summary

1- {ver all house keeping of clecmial distribution svelem was fisand gquite ok cven (han there is
SGIME 3COPS [0 IMproveE il

2- Powoer faclor of the inslitulion was runming i between o 0, 80-0.%2 which iz quote ok D
from cnerey saving point of view thele 1§ 3 Somec seope 10 Improve 1 eentinuowsly mece than
0.92 ynd an sltruclive amount naay be saved for which the inveztmesn 15 not s much _Refer
chapter Eleetdeity bill analyses and performance vvaluatin of APFC pane],

3- Management may review and recoce it contracted danand if connected load 15 net proposed
b+ imorease in lntuee. The existing masximum demand may b rodueed wp e 200 kva as the
mstitulion has installed Ow solar plant of 225 owp so it (5 very casy o manage hocduse i is nol
an iisdusley . Foe details refer e chaptler various epergy savings & Pl reduction opporiunities
saving prrint na-1.

&- The power quality of the mstitotivn was nol Faomd ag goanl as shonld De e the % thdi wene
found an hugher sids s the decation of capaciloe may e tiensise.

A 1w insticutiom has installed two transformer of 630 kva cach bt aut of them ope waz tunning,
on load and anothir one withowt [oad so the 1ransformmer unning on no load 15 consuming, Thi
poveer ancl giving the [o=s of 000/ por year In lerms of no load lgsses, thess ogses muoy be
saved by using hath transformaer on laad altenetivily for one-one mosth.

f- The woltxes level of the institution was found on higher side Te i letween £10V-420Y widle
required ranpge should be 390V -400% as most of the connected is single phase so there is a need
of servo voltage stabilizer of 730 kva, 340V -460% volt range koeping, fix owput voltag: JHY-
400V, Ax per thes stody i1 wis notieed that ab atmctive somount may be 2avcd by voltage
optimisation a8 @iven i report.

T- The imsutotiom hag taken A god Step fee replacing, the comventienoel hiph wattage lumioanizs
walh LED gnd save a lgd [ Refer the saangs given in the repart).

f-L'xisting old transformer was as per old 1S 2026 spocifications und consumoni mons power i
showuld be replaced by the low logses firve star rated transformer as per new 15 1180 specifications
from ensrgy saving, pant of viow.

9- There were no lxed capacilors installed on fratsforneer o inprosve it pewer Eetor al oo had
comdition. Henee it is suggested that there shauld be install some fixed capacitor by kie and odal
method) s thal PF may be further improve up to some extent dunng, no bpad.

10- The quality of ups power found o.k bt loading Yeaps was found less so is odvised that
incrcasce the Yage loading on ups,

1 1-Vuntcpange and meeerd keeping, of the DG osets fowuml very poor 1 should be improve. It i
adviced that diese]l consuwption and anil peneration fin all ndividoal MG sels shioold be
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measuted & maintained o analyse their performance alter calenlatiog their specific fel
comsumptiin 1.8 unily per IS,

[ruring dee study auwdit team has comducted the lopd trial for 1005 Sers of 500 K'Y A Commins Kirloskor
make for ume Tour, eam bas also calibraced the Energy meter mselled af LT panel For 500 jova 100G
feeder for ifs unif's geperation & recorded the load profile and diesel consumption to calewlate the
specifn: ful cobsuraption Le wnits per ler and Byund that it was very low . (Reler the chapler WG sets),

It 1% recommanded that increase the loading % age om DG st to imprave s specific el
Cansumpilos i wnies per lits and power factor a5 at presenl these are very ponT.

12- The training programme should be conducted time 1o tme Tor the techeical saffas ae
AWTLTICES DELET Ao, It 18 wery awsential.

14-  Audit tcam has collectsd Tew photographs {or presenting the Specific findings reparding
Flectrical & Fire Salety (reter te chapter),

15- Farthiny system of the institution was andysed and found that it is ok bot there some places
where the nproverent is required.

Frago & of X&



Fagr 10 ai T4



S ®® ¢t e e

Brief description of existing system and its aprration

The electeicity billing is at High Tension category (Hv-1) and has been based oo two-part tasiff
sirnchure |01} metring. One part for capacily or demand draw, the sccond part ot actwal snergy
drawn during the billing cyele in kvah,

The foriff siructure ingludes tlhe foflowing componensy:

a) Fived deeand Carges

These charges retate w fixed / maximuwn demand eegistevet] during monthebilling peried and
cewresponding ratz of ahhty

hi Energy {harges

Tariff Structure ;

1 Supply Auatharing MNP

Z_Nupplv Voltags 111 Ry

3 Contract Deomnated s 1000 kva

4 Billable Dernand cTAD bova, [ 75 of cotracte] demand)
5. Dernanet Chatyres : 4300 per kva

&, pit charges . B.6%- per kvah

Review of electricity hills.

Audit tean Las analvsed the eloctricity btlls provided by the instiution duning 1he study for the
months of October -2019 -Novemnber-2020 & Drec 201 8-Seplember 2009 (22 manths) and faund
thai.

1. Contract dematd - 3551000 kva
2. Billable demand - 416-750 kva
1. Billed IXmand 155 - 820 kva
4. rF, level 0, 36-0.497

5. Umil Chatges 754 17
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ELECTRICAL BILLS ANALYS]S

| I
_ . LR |
Comlrai] | EliLakle - Encrgy Fixed 1zl -
el Denom nd | Ml Mhenand KWH KVAH k¥ harpes Charges Angsrumi :,:;:
| A | i
A 271 416 33600 55 100 0473 4537290 15574500 | 687731 1248
5 Dec-14 \ I _ _
] Jan-§ 555 ‘ 2745 118 Gl8a5 3144 0966 , 53742555 160853, 15 | TBII0S 12256
- ' _ _ 1
Feb-19 | 335 2 418 id |5 FEIL 04962 | 60291545 16065115 | Bo9EG2 1185
April 19 555 K, 5 | dlé '. 1 LiIEAd I L6455 O.5k52 | WS5T67 .20 20322411 ! 1178 1012
May-19 | 553 1494 16 | 125550 [33410 0.%41] [R50 Q489315 145771 11493
- \ ' I
Jun-19 555 o 485 « dlg | 106335 [ 13200 0923 © G433 .00 99147 40 | 1201764 | 120
- - - —— - |
Jul-1% 353 M CEL TH1ET 123455 NS [ 078280 [9035.H) ‘ 1369428 1109
- | | H | -
Aup-1% | 355 - 486 i 416 11 565 109280 02249 I G3.WE 19HI2R.00 .« 12349355 1130
[ Cem e — - e pee—. ;
[ ] g p) EEZ 3 1 5 a
Sepr- 15 5_.‘.5 520 116 15210 355 0913 14050130 F4480. 3K || Z1AR9] ],..“E
® e | & 106H 2us 740 133150 147005 090G | TZTEI0L0N  JIB0RZ. (W) | 16452 | 1131
— | ; - — . -
Tetal ; = 1OG0420 ¢ 11034 | 127 | ¥168
—— | i
AWCEage | 03042 [ L0340 04939 i 1271847 1157
L
@
9
L
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BILLABLE DEMAND w5 ACTUAL PEMAND
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. | | o,
| Month L:::::;* 1] Irigl:.la:d | KWIL | KVAH il PF E'.’.T.;Z; ' [F:';:fw ::lw“t ;:E::::
;m--zuzu 0w | 1794 | 50 ia?ﬁm 23575 086 37730112 | 22868493 it | 17.24
et-2020 | LN 3164 [ 750 | 6L2a5 70100 | 0.87 . 6UTS6E.00 | 330819 | 934610 14.05
o o 13708 | 750 7as:0 | #2550 | ase  7isebaon | 12868495 | 1113950 | 1348 |
Sep-2020 |
Aug2070 | 10w | 3628 | 750 7230 | 63R05 | 090 | 55289728 | 32868497 | wazsed | 1446
12020 | 10w 3744 TS0 | 66865 | IGO0 | 0.97 | 63308720 | 31808219 | 1014879 | 1369
: Jun-2020¢ | 1000 2264 1 TS0 13675 | 0125 | 0.870 43415500 | 5296891 | s | 159)
May-2020 | 1000 | 1382 [ 70 140330 | 1901570 | 4926 | 131295700 ': MIGATH LIS | .54
® Ma;[rzu 1000 124 | 740 3R | 78848 | D003 | 819524 296AT6TE 1039954 | 13.24
ceaozg | 1900 1076 | 750 80665 | 90880 | 0.888 | T87ETR2E | 3392R7.67 !124}1154 13.23
:n-lﬂlﬂ 1000 3214 | 730 8190 l-m:m QN | 6464348 | 30747945 ‘lmmﬁu 13,61
O De1v 000 ik |50 |7man  snass Cosor |sosirrar | Szsekss | ook | 1387
S 2 I et R e
Mow-19 1000 526.6 | 750 B1620 | 9440 0860 | §2311908 | 33928767 1233655 | 1249
Tatal RSEOTR  USA04E 12309467
| Average | R | 71340 79504 | 0.8 TS 1360
o—- 1 1 1 - '
»
b
&
L
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BILLABLE DEMAND V5 ACTUAL DEMAND
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POWER FACTOR ANALYSTS:

The powet factor 1 an estential prramcter in the detemination of the overal] units on which the
electricity hillzs is charged. The relation betwezn the actun] conswaption {(KWH) and the Willed

conzumption (K VAL is as falfows:

HH’H)

KYAH - (
PF

The detailed analvsis of the clectnicity hills indicates that the awverage powst lactor ol the
electrical system is 0.90-0.97 & 0.836 - 0.20 which iz quite o.k bot Turther thore 1= sooe scope Lo
impove LE

The reason for thizs iz thay he APFC pane] s oot desigred properly and fow CAPACTLHE Ik
derated & out of working and the condition of the panel. its contactor and MCOB i nul as goud

ax should be sa it needs more artention. redesigning and proper prevenuve manlaanse.
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cof ALPLEC.Pancl

Duaring energy aulit i evaluate the performance of the APFC panel aodit ieam has waken the
load in ampere for all the capacitors connected with the panel in auto mode and taboited as
beloiw.

SN Kvar Mode ol | Load in ampa. Hemacka,
o nected CONNECHHIN
APFC | Toml o3 Y B
connected I
CELPACIMONS BT |
| 229 kvar i
. T Al 6 6 62 ok 7
. 13 ar 5.5 I3 |47 ok
3. = “do- 30 0.5 kT ok )
35 o 31 I35 Wz a0k
0 {5r20) -t £ I i off
—_— —_— —_ 1
SO{25r25) -da 227 | 280 s 50F4 derated
Ohservations:

Faliowing points wore abserved duning the ampere loading of the capacitors

1- CTR way fomnd of higher sizg e 16HV2A Dot 115 loacation was ok,

2- Marmanics fevel for current wus found on higher side.

3 Ther ure lwp tansformiers bul capacilon panel was omie.

Recommandstions:

[In Lhe hases of ahowve phsery afions 11 15 recormmanoed that-

I- Meotifv/ teplace the defactive capaciion banks, its contactors, fiees ooc and increase the
capucity of AFPF.C panel, On (he other hand as there are two tansforowers so therce
shonld e e APTC panel.

2= As cwerent harmonics level 3s very high so harfnonics reactors are @ be connocted with
the high wvoltape capacitars 1o save the |ife of capacitors and mainmain the good power
factor leswel,

3 APFCCT also needs replscement 11 should be of GOES A,
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Bricf deseription of existing system and ity operation

The electricity bitling is in High Tension (T1T) carepory, and has been based on fwo-part 1t
strochore, One pars for capacity (or demund} druwn, the second part for acteal crergy drawn
during the billing cyele in kvah,

Measurement and Observations

During the energy audit complete load profiling was carried out at mains supply, power contoal
centee cnd to reenrd the Woltage, BWTHD V., Current, "WTHTF |, KW, KV A and Power Factor
The prwer quality and harmonics kevels were recotded at main supply feadee. The actual

recorded delails are as nnder:

Study of clectrical distribution system.

1. Dhuring the enzepy audit the electrical distribution system was stedied thoronghly,

2. Current harmanics are oo hizher side and vamioz m betweene 26%- 130 % and avp 50094 anannse
permissible limit of IEEE norms of 1069

1. Volage haraonics arg well with in perrissibde Lt spainst the ICEE normes of 5%5)

Recently, slecincity vonsumers have shown inercasing concemn ot poower quality, Indemsd, power
gualily sandards have becorme higher than befone due to sensitivity of electronic gadpats and
sulvmation devices., Power Quality 15 the key o successful delivery of gqualily serace of an 1T
mdustry. 1t i3 0w even moee critical 1o the dustry because of inctcasing application of

elecironie Inads and elecbomic contrallers, which are sensitive o the qualily of power supnlied,

Tn this study, the consumers are provided with the basic koowledpe of paser qealivy. while on
the other hand, the exiaten! regolatnns are svalyaied 1o 1eoms of vonsemers” nghts 5o that pocor
power quality costs and foss ame identified and anended. There are so many repolations in
relation Lo the nebls of eleciocal power consumers o legislabon that repulales lhe celatiens
between dismibimion companies and the consumers, whereas, in this study, only the ssue of

poer guuliey 35 odeall with.

Power quality indives viz total voltape & current harmonics disfortion {T1IL, Pawer Facior (pf),
unbaluncing in valtage & in curment. 1F their valucs remaine under limitc and thal allows utitities
o Bunction in therr wtended mamer without any intemepeicn.  Siniardy, power gualiny also

hielped to ensure that plant remain opgrational al ull fmes.
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Harmonics are gencraded by scom-conductur
conimob  devices in the  power supply  of
equipmenl because of distonted wvoliape  and
current  wavcforms, When  the  hamamce
componenl s big, it may couse serdous accidents such as overheatng or neise in motors or

transformers, bum out tesciors 10 phase compensalion eapaciios. e,

Hamnomie Cwreent causes overhesting of conductors and their insulaton, overbeating of
traneformers widh increased losses. overloaded Wentral concdisttors. Mueotmal 1o Furdh polential,

avetheating of capacitors and eliimately prematier: apeins or failue of equipoent.

Harmonic Veblage  causes hnear loads to draw non-linear current resulting in current distonion
effects, torque pulsation i motors, capacitor.drelectric fhilure, insulaion breakdovn, semver and
nelwork equipment oewer supply falure elecwonic lighting Bailare, malfunction of semsitive

clectromie cquipment and, again, cxoessive distortion 1n distobuboen supply networks,

The Institote of Electrical & Electromie Engineets {IEEE), vanous government agencies
other orpgamzations have been studving these problems and effecis for several years. As g resoll,

Lhey have issoed deviym poidelines and recommended practices

The Instituge of Elecwical and Elecuonics Enminecrs {IFEE) & International Electro technical
Commissicn (IEC) bas published different standacds lume e time in this regacds 0 improve the
quatity of power. JEFFE 1159 descabes recomimended practices fot mocitoriog of power quality,
Comparn san of diflferent standwrds given below in mhle

Farsinere: IEEFE 519 TEC G168K-2-2 !
{for equipment’s)

Harmonies  [a)  THD welape], s - 5,094 THLD<¥4%% ]|

THD cureent 5 - 2086 ot POC !

Voltage ™A 2% !

Linhalance

1

FOWER QUALITY TERM

= Voltage Vanialino Compliaoce
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Voltage is relatively small deviations of voltage characteristics around their noomioal <o ideal

values, The twe basic examples are voltage mapgnitude and fTegqueney

Volluges must be mawtained withio +6% of lhe anminal sopply. The nomiral voltage {or ihe
purpases of the Electricity Act and the Code is 240 ¥ single-phase and 415 ¥ three-phase.
According to the Techmical Rules, ihe steady state voltage st be within the Edbowing lmats:

+-6% of the nominal vollage during normal conditons,
1 -4% of the nominal vollage during maintenanse conditions; and
+-1 0% eol the rominal veltage dunng coergency cond ilions.

= Valtape Unbalaoce Cotmpliance

Prower iy distriboted o chetomers by weay of 3 phase electricity, in which
each phase iz initially cansmitied w1 (207 before and after the proceeding
all precoding phage and this 15 known as a balanced supply. Howewer,
diflering loads on each ol the phaves canses imbalances berwoen phases
artd amplitwihes and can canse problems that mway risk damage to conoected
equipment and in axtreme cases could pose electne shock nsks,

Where such unbalances are 1denitfied, appropriale work 1% done esthes

within the customer’s installation or by balascing of the customer conncctions om the LV or the

Eligh Voltage (HV} distribution networks,

’ Harmonics Compliance

lermunics are cerlain characteristics of vollage and ourtent on 4 power sysens that arise frown particulas
tvpes of cfuiprient thar arc crmnected (o the swstem. Hamuimics can resull in extra sirain on the n@lworek
wod devices connected 16 Lhe netwark.

- Creat laetnt
The crest factor or peak-to-average ralio (PARF or peab-lo-pverapge power ratic (PAPR) i< 2
ricasiernent of a wipvetoomn, calculated fromn the peak amplitude of the waveloom docided by the K35
walue of the waveform,
- 7] penk
Lyt

The minimem erest Fackar s 1.0

. Flicker (0
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1he power supply nelwark voltage varics over time duc (o poriurbations thet occur in the processes of
clestricyty gonceabion, tansmission and desinbution. Interacton of elecineal loads with fhe netwark
causes further delenormuoe of the clactrcal penwver quality.

High power loads thal draw {luctuating current, such as largs moler drives and arm furnaces, caose low
Irequency cyohic woltage varialions thal result

Flickering of light sources can canse sagnificant physinlogical discomfirt, phasical and psychological
Lire dness, aned even palhelogicel eMects for hyman beings, Prohlema with the stabibity of cleetrical devices
and electminic ciecuits.

Recarment small changes of network voltage amplitude cawse flickerine of light soorces. The effect is
populudy referred woas *flicker” and 15 0 sigmifscant poseer Qualiey pafaneter

The value Meker geverity wdex PRT=- 1.0

. K-Factor

K-Factor 15 & weighting of tie hamomic [oad surments aceoweding 19 their eftects on transiomter heating, as
derived frum AMSKLIEGE C57.0 100 A K-factor of 1.0 indicules a linear Ioad (no hermosics). The higher
e K-Luctor wall be e greater the armonmic heabing effects (INEE Slanducd 1100)-1992}.
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Load profile for 630 kva 11KY/A.433KY Transformer:

Doring Lhe study aodit team has taken the lead profile st Main 0.433ke side of the 630 kva
Transfarmer e L.T side 10 asses the power qualily and other elocteical parameters on lowd | the

samc were found as below.
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(SAVING-1)

Saving by Surrenderiog the Coniracled Demand

O the hasiz of clectnicily hills poalyses foc 1be 2 years ie Dees2018 - MNow-2020 for both
sanction demands 555 kva (old) £ 1000 kva (Peesent) and obscrved that

1- Omly ouee in the month of Sept 2019 the demand sudden incresse vpte 820 kva ageinai the
sanction detand 555 kovs but never before that i1 was recoeded more than 527 kva it means the
demard 15 always below the sanction but abowve the Jewvel of 75% ol the sapchon deroand so in
this way 1he Instibaion has paid pensliy ooly onee asul at thar time power taclor level was alsa
less e 093,

2- For 527 kva avg moonled demand the max. Dermand showld not he more than 750 kea bocause
al (his leve] the 75% of the sancoon demand will be 562 _Skva which is much more fhan the svg
recorded demand 1ill daie.

3- At 1000 kva sanction derand the 75% will he 750 kva so the institution will pay always exima
amount for 187.5kva (750-562.9) @ 430~ per kva which = app.f0, {00 per month ang
erquivaiett W 3G lukh per year,

On the hases of above oscrvations il is reconnnanded that
1« lovstitution should mainlain Its poswer factor 098 and above at every load condidion.

?- Instiution should obscrved one vear its recorded demand o6 i not cross the Limit of 79% aof
the sanction  then shoald eethink for contracted demaml and reduce i op o750 kva om the
lavel of existing sanction demand 1000 kva when full Joad stars aad run uploe one year tor all the
seasans [1.¢ summen, winier and miny). Instilatian has alrealy installed a solar plant of 225 kwp
50 there shonld be o e,

Saving potential:

A5 givon in pownt ne-3. app. 9.4 lakh per yoar may be saved by mducine‘surmendering ihe
e dermand.
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(SAVING-2)

Naving by maintaining PF level 1,99 at every load condition:

During the stady sudit eam bas coliected the load parameters al the output of the &34 kva
tranzTormer Tor few hown: and found that a6 cvery load condifion the power fagior ol the inslifute
was mainaining avp 086 (refer I'F graph for fransformer Toad profile) and on the bases of
elegtricity bills i was maintained io between D90-0.97 & (.86 - 091 and ave .91 so there iz«
seope of 8%-10% for power saving. ] lence on avg bases app. § % power may be saved as guoven

bl

Avy mymlhly Evah units” consuen pion is - 1, 16,8006 anis
Avp mobthly power factor -0.4]

Proposcd power factor level - 049

Ay monthly kvah units” consumplion,

at proposed poveer facone will be « BRED units

et saving in units per month - BRE%umy

Anon saving in onils will be i@ .55 per umit -~ 3889 x12  B.65
=0, 22 6Ta/-

Investment:

For impeoving the power factor of the instination the imvestment will be app. 4.0 lakh as the
existing panel iz notmal type while there 15 a requarement for de-tunned reactor Lrpe panc] wath
high voltage capacilors becatse hammonics level 15 high,

Pav baihk:
The pay back period for the above investoent will be 4-3 months.
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[SAVINEG-Y
Saying By asing onky one transfomer of 630 kva al a fime as ruaning load of

the lostitufion was guike low:

Luring the awdit 1t was noniced that all the lime both the. teansFomers arc on and onc at load whike
anocher al no Toad, in fhis way the franslooser ronming oo oo load condition un-pecessartly takes
the powet of 1.0 kw23 a ransformer Mo Load Losses. This power may be saved by keeping one
transforner OFF at a-time .ultv::malivi]:.; forr 30 -30 days ie at a time only one transforrner shoald

be O and other one OFF.

Saviog proleolial:

Annual loss for peawer by keeping one lmnsiummer on al e load 1O kW <23 hrs 2363 days

— 8764 unirs
- foomeyl monedary Tosses (@ 865 per uoil - 70l % RS
— 75,774/

Do 3G of ¥



(SAVING-d)

Saving by valtage optinization:

Audit team haz recorded the load prokile and found that the load in kw was mnoang |32 bw max,,
viflape ranpe 408%- 420 with ove volepe 418 Y which 15 on bigher side. Indjtution has
milulled oo serva valtage stabilicer® natore of losd @5 single phaze so meguined vallage mnges is
SEOADD vilis only.

Buppestion s

Chy the bases of pattre of comuectad load 1L is sugpe=iiead thal mstilulion should installed a zeovo
voltage stabilizer of 750-800 kva of the range 340 v 460 v and set its out pod voltage af 1990-
S L IR

Saving potential;

Exizting waorking load m kw 132 hw

Worknyg voltage lewval - 428V

Propased valtages level - JHIY

Beapre el o in voltge -0

having expocted - 7.5%

el annuial saving « 132 % 0075 x 10 hes x 3HHY duys x §.655per unit

p BT [

Invesiment: App. T, 30,000/
Puy hack: J years.
M erle:

| -Apart from above saving the life of single phase equipments will increase,

2-1F ok 1 inereascdin kw then saving will he niore and pay back pernod will redocs
accordinghly.

Pame 3¥ of 72



(SAVING-5)

Saving in lishfing by replacing the conventional 40 w Tube lights from 20w
LED lights:

SAving potenial;
Exizring Lighting load in kW for 55 w, (40 w1 3w choke)

For 1792 e, comveniionul tube Liphty - 050 VW
Proposed lightiog load for, 20 w, 1792 nos. led Lights will he, 15840 kW
Met saving in kW saving will be -AZTIRW.

Annuan! monetary saving(@B 65/ per unit for 10 his working will e - G272 210 £ 300 x8.65

~ 16, 27,584/

Investment for the led lighes il be @ 190¢-cach - 1TUZx19N
3, 40 A80-
Fay back perind - 3 ddomihs,
(SAVING-1)

Other General Power Saviog Points

t-Exiating old transforrmer was as per old 158 2026 spacifications and consuming morc power it
showdd be replaced by the low losses five star rated transivomer as per new 18 LR specilications
from encrzy saving point of view,

2- There were o fixed capacilors insalled on transfonmet 1o improve s powes Bactor at no load
condidon. Hence it is sugpested that there should be instal] some fixed capacitor (hy hit and oial
method) so that PP may be farther improve op © some exleqt.

HAge 3B af 72



Fage 39 of

- Anoual Annval Monelary
\ Thescription . . T
5, Nu, power savings Savinos
) Savinn by Swrmendering the B o
Suving 1 Cotragted Nemand ; b Lh AN
I
T Saving 1;}' matniaimmy {59 T
F.F at every loed eondition |
Saving 2 1,006,668 uniix e o
Saving by wsing anly one —.
Saving 3 transfimer of 63 kva ar u 5760 units TE T4
lime.
[ i 1 —
Saving 4 Saving bry vidtaye optimization, ZHHI maits 265
saving in hghting by
| replacing the conventionai 40
Saviog 5 v Tube lights from 20w LED | ge160 s 16.27.580
hiwhts:
o ) Ober General Power Saving
Saving & Points Lol L
Toeal : A3 288 umiry 3542941/

12



Page a0 af 72



During the awdil we biave ko e wirkiog toropiatuee of the elasmical switch pears, thedr
conncetion wmnidls with FLIR make thermagraphie Camara at various places and found tht
msl of the couipients sod cables are working at asomal temprator as sloawn o remacks infeoo

of thenn againsl The sirnopheric lemprangme nel hot spol obwereed,

[SNO. [LOCATION . THERMAL IMAGE. REMAKS.
L ! R -
1 | 1660 A ACB | %
|
K Pliasc -
I
|
: [
Tlil:l— __r | Lk -
. :
¥ Phase - I
e ‘
-{._r_.-'!. 1
|
I

du | o- R

| Y Plase

ﬁ
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|

] APFC Matn |

| ineoming

IZ phase

ok

Y phase

-da-

i New
building
busement
panel side of
bnsic
elecimeal Jab,

0 b

n.l,
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tuilding
[xascment |
o] sade of o
civll lahb.

(A

5 £ floo -
Tight DB

6 [ O bulding - Tk
lighting 138 |

7- CHd batilding ! ok
Eloctiral
pan| BN
vublc aide
MHcceloes
office

% O building ' - R
Electital I

pancl main :
cable |
nprasile side |
Dineclons '
| office
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Daring the study we hiave checked the varth resistimee values For il the carth pils of the Instin:

i lding and ixbulaled bs bolow:

Recommandabonss-

I 1% revommanded that those earth pits which are showing values vpen oo and more than §

ohim should be replaced by new carth pils.

Note:-  Voltage betwen Neoteal and Barth was found 1.2V -1.5 Vo which is quite ol

Lucatinn Earth resislamce valores Remarks
'8N, in nhms
| A- Flal.'hinq: carthings -
1 A0 Yva , 1Y kv S04 v ol d
Trans{vrmer
A- Body
*it no-T 135 ok
Pibne-2 2.8 ok
B-Weutrl
Pit o | 20 ok
I
[,.it -2 a4 ok
g T a0 hva, |1 kw7 BA3Y kv
wuew Transtormer  nergy |
[-111g ient §.evil-2 Transfoermer
1 H
A= Hupcly
it no-1 )
e I ligh
I Pl[ rH._:u-'.:'. * E | ok
E-Meutral
|
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L)

Pit no-1
Bit no-2 (¥l ilizh
a4 i h
I
I
| |
FMLI &Meter room |
Mew earthing (Ot 3ideh
Pt no-1 6% | Toe rmuch gl
Ovhers Fitng-2 | .11 - ok
Fil no-2 | 15 ok
- 7 , D kv (26 s, B
i A- Body
FiLNo- | & Elighs
Pit Mo (2.1 ok
B-Meyiral
Fil M- ]
it Nos2 L.5 for both pits ok
- SO0 kva [2.6G set. .
A- Hixdy |
Fit Mo- | ro27 oh
it Mo 0.02% | ok
13- catral i

Fape 4G ol T2




-

Pit Wa- 1

Fil -2

6.9 far bath pils

320 kva DG set.
A- Boddy
Fit Mo |
Pt Mo-2
B-Meutral

Pit M- 1

P o2

L.

1.4

4.F for hoth pits

ok

ok
ok

.k

i 250 kva 1347 set.

| A - Hogly
Ml M- |
P B2
B-Meutr]

‘ Pit MNa- 1

Fuf Pei2

34

2.4

Open lvop for both pats

ok
ok

ok

MNote:

.5 woder brenck
choten.
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T

-

Salar Earhing New barilding,
A- For Bool Stucture

B- Tor AT Sysle.

oL

UPS Fasthing.
M1

MHid-2

1.1 .Panel .94 ak
A PF.C Fancl |5 ok
Buildinys l'H.I'[l'II'rI;."IS o
Mew building 3.2- 5.0 oh -
| {0 building 25400 ak
] Snlar Farthing
!
1 Solar Earthing old buidding,
M- Far Ronf Strucaus 055452951 8 vk
B- Tor A C Sysem. 12, 45 04% &5 Lok
' Mote:

Mol A installcd.

554569848
G, 0.4 4955
Open Loop

14

1.2

ok
.k
To be checked

ok
ok
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Ohservations

Recom mandatiﬂ;ns

+ Farh pil was full of
- Jdust oo earth <lrip omd
. wiltaring pipe visible

Pit should be empty,
Walering pipa and earth
elevtrode conncction
should b visible so that
during snmmer watering
could be done fo reduce
the enrth resistance valwecs
and status of conesBun
o1y be seen.

Cable tranch wag fonnd
opar. |t s a hazard and
thay be & cause of
nccedent.

The eablc tench shonld b
properly cuweresd,
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Transformer breather
silica jul Becanie voilst
sy 11 05 fUlE of
moislursand oul vl
Fucticn For old 6360 kva
Leansformer.

Transtornmsr oil was
found ikl up 10 Mo
scibe its plass
indhcawm alsa shinas
fudl .

Winding temprature
indicator lownd cet of
crder for 630 kyva ol
mransfirmer.

Replace i =0 thal moisture
ey nod eniet inside the
rransformer on the other
land 15 color shoatld be
blue.

A5 per role oil lewe| shancdd
e in betwesn lower a1d
weppar lovie| of indicator.

Replace 11.
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Cable was not dressed,

trench was uncoverd

and earth pif chamber
found dumare.

Winding wnpraturs
wndigator end il
tecnpriture indicator for
naw it kva
trensfunner wera
neither Toond
conlnecied mor ser.

Iress the cable, eaver the
trench b pulbinge <labs an
it and repair the carth pir
chom ber 35 fliedse e
harand and muy be a cause
of 2h accidesd,

Ser and copect thanm,
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Transivaeer breathear
silica jal became wirilat
pnd oul of Fectea For
new B34 kva
transtonmer.

1Tkv RMT] wnits arc
used tor both 830 kvw
transiomter which iz
not o k. 1 abke trench
alses Teund open,

Feplacs i

[ kv woh shauld be used
with fnl] protectlon us
RMU ubits are not wuch
reliakbe. I'rench slould be
coverad a8 i1 meavdogs
and muey be # cause of
accedenf,
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L B BN B BN NN

Make & proper curth mt .

Y, . o ——— - - —_—
I ! Fire buckeds are emply  Thess should be Full oF
| — and 1oL maintained. sand aned properly
' | derorated, patobed and
sleould be wntton fure on
thern.
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L3R BN BE AN

- -"..‘I-i
a-n +

1
3

12.03 set’s electrical
prosels are ke 1o apen
npacs noar cach 1.4
and beg ruged toc to
rain water while these
are MRNE I donr Type.

Body is more or less
1o damaged due to rust
ame nul & Wil are also
Tusted.

Either shifts the pansls
insicde ynder the roeof or
febrcat: acampy for
tlhean.

-dir-
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12,00 elezyrical pancl is
Eiesd with oope s0 doe 1o
thus ot 08 very difficult
ko prokected the water
entering in ir,

Dicsel pipe was kept on
electoval panel

1.iwlder aod vther
unwanted marenal were
kepl near Do sel
which is HAZ AR,

tither shifts the panels in
side under reol or
Febricare & canopy thr
themn.

Thee should e 3 seprate
hook 14 support diesel pupe
Eimmidigealy remove the
pipe Mrom herg.

Kocp clear gpace

surro weding the DAG sety
othewise amy casuality
Iy LaCCemE.
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I Oed ifnary motor
termoinal box was Titeed
on diesel pumping:

. makrr.

I

NC) fepcin ﬁ-fnuml for
digsc] sloage laak
Lher: was tharouph
farve.

It should be fire pwoof 3¢
immid krle replace it

“This iz inflammabiz area
50 should be fenced
thraughly.

Ihe

In panel roco near
APFC panel cable
tromch was opon ond
wicddl 35 peakdan

C'over the trench properhy
with checkered plate,
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20 In [..T pancl ream the
cable trenich wils rent
corvered so it mav be a

cause of accedent,

21- -

ax. -

2l Cahios are terminated
without the cikele
glands.

Cover B trewch propecly
with checkened plate.

do-

.|J|_'|-

Cables shonkd be
comnected alter using
proper cabke gland to
redue the fentivns [Tom
the cabbe comneotion
certininals,
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Itis in new building
kasement pancl 2 side
of civil lab.

24- Ine [ G arca cabbes osed | Toressed the cable
for 045 sebs are mu ' properly.
deezsed properly thoy
lutd 1o lvapeuoard
13507 REL,
[ 25 | Fire extitpushers are | Tastall thean in propet way
* kept hidden i.e noi in GARY ACOCES.
properly installed.
i
!
26 ) | Cables ure werminated | Cabies shauld he B
' I withount the ¢atle cannesnsd after vsing
i i glanls. proper cable glend 1o
! reduce the icntion from the

<ab le conpection
termanls.
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-

| £:ahles are terminated
withount the ealrle
glands.

Cables shuuld be

enrnocoed after uming,
proper cabhbe efand 10

redugs the tontign from the I
cable connoction
rerinickdls . I

Cubhles ame emecnd i
pans] without glands
and lop porten was
apen anel inviten g the
entry of Lizards and
hMouses.

|

Close the apenings. |

s

-dir- i

Chver gize thimlles are
uzed und nod cnmped

proporly.

e pruper s1z2 thintb les
and crimmp properly.

Pago Gl of 72



at-
32
il
g
wh
¥h wimas
apEIsE T IF e y
ez Solution Xy :;.'..-5:
Iiﬁl.._w':_’:__" -
"= R R
Lol 1 ST - —anemae
b o B - -
. T Ol -
Targy
34-

Womenclatore ame nnl Writc the proper feeder
properly wnien so 0is  nane,

very difficull o identify

the Feeder Iscalions.

Fire extinguishers
pressure nesdhe 0 red
rone bt 11 walig op
2021 g 1s kept in old
Puilding alley,

Check it and recify fhe
issue atheeeiue 10 will mn
wirk during fire,

Test the cond ition: ang
chimge the validity slip.

Cld chp bor validity
was i changed.

ENCE /ROCE ame nol lesiall 2 proper size S1A253
installed, only isolater  OE BCCE from safety

15 euksled in lishtms point of wiewe.

0.3 for both the

buildibgs s duting any

Tauly e isolater wall

ool brip

ripre 61 at T2
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Mow 2 diys these main Lz peoper size MOB OR
gwilches are ngo MOCCH only.

reliable froon safely

puent of wicw w0 g nol

use them.

The cable arowr 15 wsed  Use poper esech connetion
as earth it viplgtion of wire duly gemmected with

1.E rules. earth pil.

Clptinings were Cho e Jeave the openings

obzerved in lighiing in lighting 13 K, use the

and power [LE, blankers o cover the
PETiNgs.

I'ire Mghting line main ~ Altent it immidiatly
valve handle at rool
found boreken.
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For old buibding panel
{Iar size thimb les sre
Lged anyd ot crim ped
prospech and found
Juribling of wires.

In wld buriding
bascment pancl cables
are wsed withoue cable
grlamds.

[n ubd boildiog pasel
cahles are connectad in
s manner thal cover
was mH closed

properly.

Llse proper size thimb les
Lonirop prugrerly and dress
the eables proncehy.

Llze proger size cable
ppland otherwire pressure
freein the Cofmsction
lernyinels can ol he

s Feaggmsend

Coomect Lhe reble in
decent rmanner a0 close
the cover properly.
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study of UPS:

Trestilute has insiglled 1) Kva single phase input and output on line ups for the smoath operalion
of the computers, lab's and ather equipments at flones of new spd old butlding, Andit team hay
measured the all cleetrieal purameters for 10 kva ups ineludimg the harmomies generatel by
dionng the Irwed and unload condition b evaluste its performance.

The detail of ad parameters is as follows al different load parcm:

10 kva ups loading:

| 1.peatign P detail Voltape thdw Current | % 1 bw kvp I»F
| | Thdi |
8" floor | single Phase 236 a5~ |33 B 090|037 ,
rnnm no- It put at | I
] E]
Ll peartial Towd i
- single Phase | 217 18 AN '5‘4.9 0260115 {.23.0.50
Chut pat l ! |
‘ partial load ‘ :
|| -do- single Phist 'I 234 l 49 wz " |wi jia | 218 | 045 |
| In prut at |
Ioad of 10 |
CAMMpALLETS. | i
'__[ln- ) single Pha.sc_i'ﬁﬁ <1 4.6 | 120 | 0.5 (ix] 060 |
I
Ol put at |
lowd of 100 ! : |
I| ﬁ_H'I'IFI-I.I[E!'H- ‘
A% flowr 10 kya LiP% 23272 5 1.9 165 0384 L113 | 0.3 -
ofTice TTPS | simgle Phasc !
| [et Tt
i single Phasc © 210 2% 10 02 [ 01380048 065072
Ol
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L O hsory ations:

Duting the audit, audilor has observed the folling pomts which show the performeance of Lhe
L] TS,

[- Llps off b0 kv are conning under Toad.

Zultower factor of ups was moming very Lo,

3-Inside the ups of 10 kova losses were found ave. §.230 kW
L 4- Flarmonics % age is high in cumment.

Spooestions:

|- Theer should be an ups peawer 13 B s that durkog no lead condition for a long period 10 kva
Ups powCr mey be piven to othet load |

2- Increase the Tupding %o wge on the ups.
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Lighting Svstem

During the study [ostitution has provided ws the desdl fior existing connceted ube Hehts.
eomvaniional as woll as bed as tabulated below, It was alsp tepuried thal for hoth the boildimgs

institution has ehanged app 2200 conventional lights in (o led lphis 0l date batance app1800
converitional ligls ave 4o be chagged into led Lghts in phase manner,

Section | Canvenfional | Loadin | Led Lights  Loadin | Hemarks
; Tuhe Laghis bow 2w kow
4w +15w
choke edch o
[ New Building | 272 14.960 | 857 17.14 |
Q1 Building 15240 E31800 1313 26 had
Total nos, of 1792 2170
Lights
Total Lead in kw 08.560 - 43400 o
Saving poteatial:
Existing bighting toad in kW for 35 w, 17%2 nos. conventionat lights - 98,560 kW
Froposed Tighiing ol tor, 200w, 1797 nees. Ied L wetll be 15840 KW
Met seving m kW swving walf be - 62 T2 kW,
Anmuzn| morsstary savingE:3. 65/~ per umt for 10 hrs working will be - 62 72 xi0x 300 x8.65.
16, 27,8484,
[nvestraent for fhe led Lights will be & 19/ -cach - 179190
A, 4 480-
Pay bk porind = 3 B omths.
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Sty ui L Sets

Tntitutinn hes installed four 130 sets of differcnt capacity and make we 1010 kva Catter pillar,
00 Yvy Curnmins kiclosker, 320 kva Jokson £Z50 kva Jokson so ote] capacily dx 8 caplive

power wuz 2080 kva to e durity, power cut and coergency purpise. hest of the Gme during

power cut either 500 Lva & 33 kva or 1010 kva DG sets are used. Dunng Qie study audit tzam has

comducied the bagd teial for DO Sets of 500 Y A Cwonmins Karledkar mnake for pee Howe to cwaloke the

spocitic fuel consumphon the resolis are as foblows. tean hos also caliprated the Energy meter installed at

I.T parel for 500 kwva D0 feeder, durng the trial conmomnption of diesel alzo faken to cebeulate the

apecifie fuel consumption j.o units per loier Resols are as follows aleng with the selivent grapls Tar

ebpctrical parameters.

Hecommandations: [ s recommanded that merease the loading % uge an LG el 10 nnprove
i sperific el comsnmnprios L. unics per lits and power factor as at present these are very poor.

Load Trial for 300 Jkiva 1r.0 setx

MLk 7 o Cylipiening Kielogkar __!
 [apacily S SOOK YA
i Trial howr ]
| Gererted KWH by auditors calibrated meter AL X 53775 hwh
| MW H recorded by ToG KWEL et LT pancl M.F meter (ROLATRRE 60073192
G kwh
" Prowar Fatir of DG st T 1153
H.5 I eonsampinn A% lea
i Laebedd 051 of digsb T4 Per Lits
rﬂpc;iﬁc fu:l-ninnsumpli-:m i.¢ Leitsrhiter -
A- By HLM 30 117
B By D.G Mot 115
Linit Cangl £
9% ape | ading ) 7 e T
Status of Doy, MEWH meer ) ak |
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Load profile for 300 kva cummins kirloskar TG sets

YVoltage
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