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with the necessary annexures for your kind perusal.
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For M/s HCL IT City Lucknow Pvt, Ltd,
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Enclosure: Compliance Report; Soft copy of Report in C.D.
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Vibhuti Khand, Gomti Nagar, Lucknow (UP) - 226010 _—
2. Chairman, SEIAA, Directorate of Environment, Lucknow (UF) - 226010, %
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Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

EC COMPLIANCE REPORT

Specific and General

Condibonz =

Emaronmental

Clearapce e wide  letter mo

pEr
3500661/ Parya/SEACZS032014/DDY dated: 00/07/2015 attached 2 Annexure-]

5

_Ne.

Conditions

Compliance

Specific Conditions

L Construction Phaze

L

D-.tggmg of basement shall be undertaken
m view of stroctoral safety of adsacent
building under wmformation’ consultation
with Duistnict Admummstraton’ Mmimg
Depariment.

Sprinkler to be used for curmz and
guenching donng construction phase. Mo
ground water to be ased for construction.
Stroctural  safety  certiicats from
quakifisd stroctural enginesr should be
obtained. The zame shonld pet vetted
from 0T Delhi as discussed with project
proponent .

Environmental Corporate Responsibality
(ECR) plan along with budgetary
provision amountine to 2% of total
project cost shall be submitted (withm
three ml:ltﬂhs] on Ased base assesament
study m the stady area Income
gm:mtmz measures which can kelp
op-liftment of weaker section of society
consistent with the traditional skills of the
people identified. The program can be
tncheding activities such as old age
hmummw:mhwum;rmumﬂm
pearty areas, development of fodder
Elrm, frut beanng orcherds, vocatwonsl
traming efc. In addition. vocational
tramng for mdrdoals shall be imparted
30 that poor section of society can take up
58 vment and  jobs.  Separate
budget for commundty development
actribies and  wicome geperafmg

programmers shall be specified. |

Consent to Establishment shall be
obtatned from UP State Pollution Control
Board under Aw & Water Act and 2 copy

shall be submutted to Munstry before start

Diggu:g of bazement kas been codertsken im
view of stroctoral safery of adpacent building. As
of now, there 15 no bwlding adjacent 1o the
project site

Mininp permussion had been taken and same 3
artached as Annexure-1L .
ST?weatﬂdwaIHuuumdfmmgmd

quenching dunng construction phase.

Stroctural Eafm- cemficate by structural |
Engmeer vetted by Mr Ganesh Juneja, 1T
Bombay, 15 attached & Annexuare-II1

HCL Foundation laonches “Harit- The Green
Spaces Imtiative™ with the overridmg obyective to
combat climate chanpe through ecosystem
consen-ahion and restoration, fo conserve, restore
and enhance local ecosystems and respond to
chmate change m a sustamable manner through
commumity engasement m HCT Uday distncts.

‘e have done the activifies are mentioned bebow:

1 Afforestation actishes.

! Development of Norsery for 20,000 plants.

Till date more than 70 species have planted in the

*Atal Uday Upvan”.

1 There are 10 water storage pits, an external
trench has been constructed fo collect ramwater |
end mun-off water from the nearby fields, the |
miternz] trench constructed for water storage and
one big pond across 1 3 acres.

Detailz and Photographs showing CER activity i3
artached 25 Annexore-IV,

Copy of Consent fo Establshment Vide Letter
Wo, FA4353 C-5NOC-806/15 Dated: 07072015 |
ez attached a3 Anmexure-V,

Currently, the IT Block of project &5 in |
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Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

Conditions

of anv constrichion work at site.

operational phase.

Consent to Operate has been obtamed for Project

vide Order No. 146617TPPCB/ Lucknow

(UFPCEROYVCTOVair LUCENOW/2021  and

146606 TPPCB/ Lucknow (UPPCERO)CTO/

water/ LUCKNOW2(21 dated on 05/05/2021
valid nll 31/122026. Copy of corrent CTO has |
been enclosed a3 Annexure VL

Provision shall be made for the housing
of constructicn Iabour withen the ste vath
all necessary mimastructure and facilities
such as foel for mz. mobile toalets,
mobile 3TP, safe dnnking water, madical
health care, creche etc. The housmg may
be mn the form of temporary stroctores to
be removed after the completion of the

project.

A First Asd Room wall be provaded m the
project both dunng construchion and
operation of the project

Provision for the hmmnﬂnftnﬂm'uchmlah:qr
Wﬂiunthtuun'ﬂhﬂlmuuymﬁimﬂn
and faciithes soch e foel for cookme, mobade |
toilets, mobile STP, safe drnking water, medical |
health care, etc. are already provided at project
site

The hoosing 13 wn the form of temporary
structores will be removed after the completion
of the project:

Photographs  showing mobile foidets &t
construction site, drinking water facility, canteen
facility, efc are attached 2 Annexure-VIL
Photographs of the First Asd Facility and health |

_care faciiy are gitached 33 Annexure-VIII

1. Construction Phass:

First aid room was providad at the sife donng

the construciion

Z Operation Phase:
First Asd facility has been provided in the hotel
Photographs of the First -Add facilities provided
15 aftached n Annexure-VIIL

All the fopsosl excavated donng
constrochion actvities should be stored
for uvse m horticuliure’ landscape
developiment within the project siie

Top sosl of the progect site was preserved at the
site gnd same was utilized for the landscape
development at the project site

Dizposal of muck donng constroction
phaze should not create amy adverse
effect on the neighbonng commumities
and be disposed talong the necessany
precaution for general safety and heakh
aspects of people, only m approved sites
with the approval of competent authority

- | Setl and ground water samples will be

Druring construction phase muock was generated
wn the form of excavated soil from the basement
excavanon Excavated sorl was seat for the
philization m road constrection and flhog of
fow-bng area

Trocks used for transportation of the excavated
soil was duly coversd during i fransporiation
Mazk was provided o the labor invelved in the
loading and unloading of the excavated smb For
duzt suppression water sprmking was done af the
project site.

“We have monitored the Soil samples during the |
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Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

Conditions

tested 1o ascertain that there is oo threat
to ground water quality by leaching of
heavy metals and other toxic
comtarmants.

Construction spoils, including bituminons
material and other hazardous matenals,
muai not be allowed to cootzmenste
watercourses and the dump sites for such
material must be secured o that they
should not leach 10 the ground water

Compliance
Construction phase 1o check the possibility of |
contarmumation of the soil ':'-'_-ELEI_ Approved
Iaboratory was eneaped for of the sol
quality. There is borewell at the site; 30 we have |
mﬂnctndthzzrnundnﬁ:rsampl:fmmfhz
project ate. However, ot the site there was no
source of contamination of soil and pround water.
It was also ensured by reguler mapection of the
project site Soal Qualty Monitorng report and
ground water momitoring report  sobmitted |
quarterly along with the six-monthly comphiance |
report !-.{mnnnng report of sodl end grouad

water sample 13 attached a3 Annexmre-X

Dunng the constroction phm all construction |
sl were dumped at the desigmated se and
mondtoring was in place

Any bazardous weste geperated durmg
constroction phase, should be disposed
off as per applicable rolas and norms with
necessary  approvals of the UP-State
Pollution Control Board.

During the construchion phase Used ol form DG
setz, Awr Filters and used Battenes are the only
source of Hazardous waste tn the premizes and st |
15 being disposed off a8 rules end norms

The copv of HWA iz attached 33 Annexure-XI.

The diesel generator zetz to be used
during construction phase should be low
Sulphur diesel type and should comiorm
to Enviromment (Protection) Rules
prescnibed for air and nodse emission
The diezel requared for operating DG zaly
shall be stored in underground fanks and
if required, clearance from Chaef
Controller of Explosives shall be taken
DG zat chall meet the CPCB nomms.

3. | Vehicles hires for bringing construchon
material to the site shoold be m good
condition and should have a pollution
check certificate and should conform and

Low Sulphur diesel 15 being used i the DG zets
during conatruction and operation phase
Photographs of the DG Set and HSD tll are |
artacked as Annexore-XI1

‘Dunng the constroction phase, approx. 600 luws

diesel was stored at a time. The wfal amount of |
diesel stored af the sie does not exceed 1000
liters thus, thers i= no requirement of permission
from chief controller of explosives for storage of |
diese]l 3z per Petrolepm Aot 1934, Chapter-1,
Section 7

For operational phass Permussion has been
obtained for storage of 40 KL HSD with
Liscensze No. PICCTP/ISI4H4T(PIS1561) dated
4* November 2020 Permission is attached as
Annexure-XTT1. |
The vehicles are being hired for brinsine |
copstruchon matenal to the site are in gu-:d
condition and regularly checked for pollution
check certificate and are operated caly dunng ;
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Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

Conditions

to applicable air and noise emission
standards and should be operated onlby
dtmgmn-ﬂuthum

- | Ambient fowse levels should conform fo
resdential standards both donns day and
night Incremental polluhion loads on the
ambient air and aoise quality should be
made 1o redoce ambient ot and nodae
fevel donng constrochion phase so as o
conform fo the stipulated standards by
CPCBUTFPCH.

Fly ash should be used as bwilding
material in the construction as per the
provisions of Fly Ash Notficabion of
September, 1999 and amendad as on 27%
| Avgust, 2003,

Read mixed concrete must be nsed m
building constraction

non-peak hours to avoid traffic consestion

We conducted the ambient noise moaonng for
24 hrs. The Ambient noise level 15 found uader |
permussible imit, Amirent noise levels would be
conformed to residential standards both dunng
day and mght Hemy Velucuolar movement wall
be avoided dunng the peak hours and at might.
Addstionafly. Green belt wall be developed which
will act a2 Notse barmier.
Photographs of the Green belt development are
sttached sz Annexure-IX

Envimonmental Monstoring Report 15 attached as
Annexure-X. .
material dusing constroction phase.

-& . :mrﬁehﬂhﬁﬂﬂdm
h.uld.mscm.m'nchm

Stnfmwatermmm:llﬁﬂm;anuaapﬁ
CGWE and BIS standard:s for vanous
apphcations

Storm water control and 1tz re- naewnu!dhed:;ul
a3 per CGWB and BIS standards for vanoos
applications.

Water demand dunng constrocthon
should be reduced by uze of pre-mixed
concrete, cunng agents end other bast
practices referred

Water demand iz bemng reduced by vamg pre.
mmed concrete, conng agents Ready mixed
conctete was nsed and also bemng used m building |
construction -

Permission o draw ground water shall be
obtamed from the competest Authonty
prior t0 construction‘operation of the
praject

NOC from Ground Water Departmient has been
obtasned. Copy of Borewell NOC 1z attached a=
Annexure-XV.

Separstion of grev and black water
shoold be dome by the use of dual

plombing lime for separation of grey and

We have nze dual plombing plar for separation of
prev and black water

Fixtures for showers, todlet flushing and
drmking should be of low flow erher b

pse of asrators of pressure reducing
devices of setisor-based control.

Use of glass may be reduced by up-to
40% to reduce the electricity
comumption and load o el
condmioning. If necessary, uwse high
quality double plass with special

Low flow fixtures are being used for showers and |
dual flush cisterm 15 wsed to conserve waier

during the operational phase of the project.

U Vaive 12 22 and R-Value 15 0.45 of the glass |
msad m project
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Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

Conditions

reflective coating in windows.

.| Roof should omeet prescoptive
requirement as per Energy Conservation
Buildine Code by using appropriate
thermal mnsulabion material to IRl
fequarement.

Opague wall should meet prescriptive
requirement a2 per Energy Conservation
Butlding Code which m proposed to be
while &t m asprratonal for non-air-
conditioned spaces by use of appropniate
thermal meulabon materml to  flfil
| requirement. - TR
Explore options for use of dual pipe
plombing for nse of water with different
qualities such as municipal ‘supply.
recycled water, ground water sfc

Noted the condshon.

The Energy Conservation measures fepori as per
Bureau of Energv Efficiency has been prepared.
Energy audit report iz attached as Anmexure-
EXIX |
Opaque wall 1s meeting prescnphive requrement -
as per Energy Conservation Builldmg Code.

Dual Plumbing system 18 used for nse of water |
with different qualtties such as municepal supply, |
recycled water Separate lines for trested water |
and mumcrpatwater supply have been provaded

Ermsure pse of meamres for reducing
water demand for landscapens and veing
XEMECAPING, effictant frrigation
squtptment s controlled - watermng
systems

and

Adaptive local species as per CPCHB goudelmes |
have been preferred for landscapmmg fo reduce
wiler reqmirement

Treated water from the STP i used for meeting
the landscape water requirement Dinp imgation
& water sprinkling = done for waienng of the
lawns and other green area Plants with smular
Wwater requirements are grooped oo common
zomes to match precipiiation heads and emitters,
use of low-angle sprinklers for lawm areas 23 2
measure to reduce water requrement for
landscapmig

Photographs showing greenbelt  development
have been attached as Annexure-IX.

Under the promisions of Emvwonment
{(Protection) Act, 1986, legal action shall
be initiated against the project propoment
if it was found that construction of the
project has been stanted without obtaiming

OFERATI

Envaonments] Clezrance has been obtasnad vide |
letter no.  S80Parva/SEACS032014DDY
dated: 00072015 attached 2= Annexure-L

Deetails of E-waste should be submitted

We have submutted Form 3 E-waste return m
Jans 2024 Becening of E-waste 15 attached a5
Annexure-XVIIL

The mstallation of the Sewage Treatment

STP has been mstalled for the treatment of |

| plant (STF) should be certified by an

SEWage
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Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

dent expert and a report in this
regard showld be sobmutted to the
Ministry  before the project
commissioned for operation  Trested
affleent emanatng from STP shall be
recycled’ rensed to the maomum extent
poseible. Treatment of 100% grey water
by decentralived treatment should be
done. Discherge of opDovsed trested
afffuent zholl conform to the norms and
gtandards of the UP.State Polivhion
Control Board Necessary measures
shoold be made fo mutigate the odour
problem from STP.

Copy of Logbook of STP showing treated water |
consumphon is attached as Annexnre XTX.

Sewage Treatment plant (STP) 13 bemnp operated |
m the operationsl phase of IT Block Treated
wﬂumhun.zremﬂ!daﬂdmudfmﬂud:mg
cocling purposes and landscapmp dunng the |
operational phase of the project. Photographa of
STP are attached az Annexure-XX.

The solid waste genersted should be
property collected and segregated Wat

garbage thould be composted end dry
mnert solid waste should be disposed off

to the approved sites for land filling after
recovenng recyciable matenal

Dhesel power generating set3 proposed as
source of backup power for elevators and
common wea  iliominabon dunng
operation phase should be of enclosed
type and confonm to rules made under the
Environment (Protection) Act, 1986, The
height of stack of DG setz shonld be
equal to the height mneeded for the
combined capacity of all proposed DG
sets, Lze low Sulpher diszel The
location of the DG sets may be decided
with i conspitstion with UP  State
_Pollution Control Board.

The sold waste generated 1z properly collected
and segregated  Organic waste 1 bemng procezsed |
#n sutomatic organic waste converter of capacity
150 kg/day. Photograph of OWC and Lo,

artached as Annexure-XXVIL

Logbook of Solid Waste Generation (Wet & Dry)

5 attached a3 Anmexure XXI1

[Hezel power generating et proposed a3 source '
of backup power for elevators and common area

tllommation during operation phase i3 of

enclosed type and conforms to roles made uader |
the Eavironment (Protection) Act, 1986

The height of stack of D& sets 15 provided as per

CPCB guidslines. We are uming low sulphor

diesel The locabion of the DG s=2is 15 decidad

with in conspltation with UP State Pollution

Control Board.

Criteria’ norms provided by competent
Authority regarding the seismic zone be
followed for construction work. Provision
of alarm system to tmely nohfy the
residents, m case of occumrence of
earthquake’ other natural disastersfire
should be provided A well-defined
evacuation plan shonld also be prepared
and reégolar mock drlls should be
arranged for the resadents. Rise of stams
should be constructed m a way, so that i
should be amranged for the residents. Rise

All the corstmuction work has been done as per
the approved site layowt plan and norms provided |
by competent authority

Copy of Fire NOC of all building blocks are |
attacked as Annerure-XVI.




Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

Conditions

of stasrs should be constructed in a way,
50 that # shoold provide smooth
movement

Wowse should be controlied to ensure that
it does mnot exceed the prescribed
levels measured at the boundary of the
buoilding shall be resticted to the
permissible bevels to comply with the
prevalent regulations.
Thgtmhehufthtlﬂequatzwﬂﬁaﬂﬂ
density preferable with local species
plong the periphery of the plot shall be
ramed 5o as to provide protection agamst
partsculates and notse.

Weep holes in the compound walls shall
be provided to ensure natural drainage of
ram water 1n the catchiment ares durng

Noise would be controlled to ensure that it does
not exceed the prescibed standands.
Construction work had been dooe only m day
tme.

Noize monitoring reports are attached 2
Th!gnmhehnffheadequd!wﬁﬂxmidmaﬂ}r
preferable local species along the pensphery of the |
plot has been raised so as to provade protection
Photogrephs of the preen belt dev
gitachked 2z Annerore-T3L

List of Tree species are atteched 2z Annerure-

Fmﬂ!mmlmngtnfrmnmrmﬂu:
catchment zrea we provided weep holes for
natural drainage.

Hﬂngfm’mn‘frmuﬂ'
and surface mum-off a= plan submitted
should be mmplemented  Before
recharging the surface ma off pre-
tregtment must be dome o remove
suspended matter, ol and grease The
borewell for ranwater recharging should
be kept at least 5 mis, above the highest
groud water table.

Fan water harvesting for roof ma-off and |

surface mo-off, as per plan submitted
Approved Strom water Plan 13 already submstted

The ground water level and its quality
should be moniored rmegolaly m
consultation with Central Ground Water

The pround water quality has been monitored |
regularly twice m 3 yedr: bty the
NABLMOEF&CC approved Laboratory and for
vour reference report & altached as Annexure-X

Traffic congestion near the entry and exit
points fom the mads adjomning the
proposed project site must be avoided.
Parlang zhoald be fully mtemalized and
| no public space shoold be utihized.

Parking i fully intemalized no public space has
been wtilized, Photograph showmg parking area
i attached as Anmexure-XXTV.

A Beport on the EHETEY  COTServation
measures confirmmeg o energy
conservation norms finalize by Burean of
energy Efficiency should be prepared
meorporating  detals  about  buldmg
materials and technology, R & U Factors

The Energy Conservation measures repofl a3 pH-:
Bureau of Energy Efficiency has been preparsd
Energy audit report is attached as Annexure- |
XXIX




Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

gtc. and submit to the Aiinistry m thres
months” trme.

Energy conservation measures  like
mstallation of CFLATED for the lishting
the areas outsade the building should be
mstegral part of the project demipn and
shovld be m place before project
commussioning. Use CFls and LED
should be properly collected and disposed
off'sent for recycling a=  per the
prevailng  poidelines’ rules of the
regulstory awthority to sved mercory
contamination. Use ufmlu';l&nﬂ&mm
be done to the extent poazsthle.

prevent ocdour problem from solid waste

processing plant and 5TP

The busidmg Should have adequate
distance between them to allow
movement of fresh air and passage of
natural light, mir and ventilation,

Waste zegregation shall be carned-out at
source end organsc shall be composted.
Adequaie space shall be provided wiithim
thie complex

We have mstalled the LED within the project .
area and LEDs wall be provided outside the
project once would be m place before project
commussioning. Used LED wouold be propedy
collected and disposed off as per E-waste
Management Rule 2016 wath suthorzed recycler |
Bharat Ol Company (Tndia).

Use of solar panels would be done to the extent
posathle.

Solar water heater 1= besie used. Photographs of

solar water heater is attached as Anmexmre-XXI,
Copy of Electnicity tilla are aftached as
Annexure-XXVIIL .
As the sewage trestment plant s located at the |
basement hence there will be no Odour problem
from it Photographs of STP are stfached 2=
Annexure-XX. .
The construction of the building has been done as
per the approved plans

The waste segregation s being camied out at the
source. Organic waste & bemng processed in
automatc orgamic waste converfer of capacity
150 kg day. Photograph of OWC and log book &3
attached 2z Annexnre- XXVIL
Logbook of Solid Waste Generation (Wet & Dy |
t5 attached 33 Anmexure XXI1

ral Condition

The project proponent shall also submat
six monihly reports on the siafws of
compliance of the stpulsted EC
conditions inclhuding results of monitored
data (both 1o hard comes as well as by
e-manl) to the respective regional office
of MoEF, the rezpective Zonal office of
CPCB and the UPPCB

Six monthly compliances of the stpulated EC |

condiions are beaag regularly submatted o
respective  regional office of MoEF, the
respactive Zonal office of CPCB and the UPPCE.

Receiving of EC Compliance submitted in
Drecember 2024 is attached a5 Annexure- XXV,

af
ke

Officials from the Regional Office
MoEF, Lucknow who would
moditoning  the implementation of
emvironmental safeguards should be
erven full co-operation, facilities and
documents/data by the project proponents
during their inspection. A complete sat of

Agreed and this condition will be complied




Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

Conditions

il the documents submitied to SEIAA
shonld be forwarded 1o the OCF,
Rzg,malmﬂic:ufﬂuEF ]_ud:na"':

o the cass of any chmgﬁ:s,‘unﬂum:pt
of the project, the progect would require a
fresh appraisal by the Mimstry

additional saferoard Measures
sobsequently, if found necessary, and fo
take action including revoking of the
environment  clearance  under  the
provismons of the  Emvarooment
{Protection) Act 986, 1o ensure
effective implementation of the sugsested
safeuard measures m a tme bound and
| satisfactory manner.
All other statnfory clearances such as the
‘als for storage of diesel from Chief
Controller of [Explosives, Fire
Department. Civil Aviation Departmesnt
Forest Conservation Act 1980 and
Wildlife (Protechon) Act, 1972 ete. shall
be obtamned s spphicable by project
proponents  from  the  respective
competent authorrties.

among ofher vunder the provimons of
Water (Prevention and Control of
Poliutron) Act 1974, the Aiwr (Prevention
and control of Pollution act 1981, the
Envronment (Protection) Act, 1986, the
Publac Liuability (Insurance)] Act, 1991
and E14 Notification, 2006,
The pm_lect proponent should advertize m
at least two local Newspapers wadely
amulated tn the region, on of which shall
be tn the vernaculsr language mformmg
that the project haz beem  accorded
Environmental Clesrance and copies of
clearance letters are available with the
L'F Pollution Control Board and may aiso
be seen on the webse of the Mmistry of
Envionment  and = Forests at
hitp. W enviDe g 10 The
advertisement should be made withm 10

The Mimstry reserves the nght to add | 2

‘These stipulations would be enforced | Agr

Permission has been obtamed for storage of 40
EL HSD with License Na.
PCCUPNS244T(PIB1561) dated 4
November 2020 Permission is attached a
Annexure-XTTL

Copy of Fire NOC attached as Annexure-XVL
Copy of Height Clearance from Asrport -\Luﬂium}
of India ‘ide Letter No. |
AAIRHOQNR/ATMNOC 2015/168:2728-31
Diated: 20405:2013 attached 2z Annexure- XVIL |

Agreed

e O T T o
already publizhed m two newspapers:

(1) The Times of India, Locimow dated 14
Augnst’ 2013

{2) Navbharat Times, New DelbisLucknow
Dated:-14 August’ 2013

Copies of same are aitached 3z Annexure-
XXVL




Information Technology Project “HCL Technology Hub™ at Chack Gajaria Farms,

Sultanpur Road, Lucknow, Uttar Pradesh.

days from the date of receipt of the
Clearance letter and a copy of the same
should be forwarded to the Regional
office of this Ministry at Lucknow.

semt by the proponent to concemed
panchayat =iz panshad Munscipal
Caorporation, Urban Local Body and the
Local NGO, if any., from whom
mrepre:ennncm if any, were
recerved while processing the F-D]:H:I‘H].
The clearance letter shall also be put on
the webste of the compamy by the

proponent
Tllepmp-:ﬁmtashkﬂnp'ﬁuidthestm.:.nf

compliance of the stpolstes EC
conditions, tncluding results of monstored
data on their websrte and shall update the
same penodically. It shall simultanecusly
be zent to the remional cffice of MoEF,
the respectrve Zonal office of CPCE and
the UPPCB. The crsteria poliutant levels
namely; PM PM;s 502, NO, (ambent
levels a5 well as stack emissions) or
critical sectonial parameters, mdicated for
the project shall be momstored and
displaved ot & convement location near
the matn gale of the compaay m the
| public domain.

The environmental statement for each
financial vear ending 31% March i Form-
Va3 15 mandated to be submifted by the
project proponent to the concermed State
Pollution Contrel Board as prescribed
uoder the Enovimonmeni (Protecton)
Rules, 1936, as amendad subsequently,
shall also be put on the website of the
company along with the status of
comphiance of EC conditions and shall
also be sent 1o the respective Regional
Odfices of MoEF. Tucknow by e-mal

A copy of the clearance letter shall be | .

_-\Lgreed. e Bre reglﬂurh sobmitting the g
monthly compliance report to the regronal office |
of MoEFECC, the Uttar Pradesh Pollution
Control Bosrd and the state level Eaveromment
Impact Assessment Avthonty, Uttar Pradesh
Receving of EC compliance suboutted in
December 2024 1z attached a3 Annexure- XXV,

We ensure that the critena pollutant levels |
namely; PMu, PMa: 507, NOx, (ambient air
fevels as well a5 stack enussions) or ontbical
secionial paramieters, indicated for the project
shall be monitorad and displaved at a converdent
location near the mam gate of the company m the |
public domain. ol
We are regularly svhmitiing the Form V- and
Six-monthly EC compliance report

E-mail submission copy
(Enviroomental  Staterment)
Annexure-IT.
Receiving Six-monthty EC compliance submittad
tn December 2074 are attached a3 Annerure-
XV,

af Form-¥V
15 attiched a8
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Begiiared P
State Level Environment Impact Assessment Authority, Uttar Pradesh

e Directorate of Environment, UP.
| upl adﬁd on et Khand: i, G gy, Lasipes - 2301112
To, | WWW.BRIRBUD.IN  pout ket T
M. Tarun Goel, - iy
[y, Clemeral Managpiir. ooy S
M/ HCL IT City Lucknow Pyt Lad,,

Corporate Tower, HCL Technology Hub,
Sector« | 26, Nodda, U.P.-201 204

Ref. No.._ CAIRON AN patet O Tudy. 2008
Suly  Environmental Clearsnce for Proposed Infbrmation Technology Projest "HUL Technology 1§uh®,
Chack Canjaria Farma, Sultanpor Road, Lucknow, U, M HOL IT Clty Lucknow Pyt Ld

Dicor Sir,

Pletse refer 1 yowr spplication/ietier daled 27012015, 0605201 § and 210572013 sddremsed 1 e
SHI'I'EI'.I':I-', SEAC. Dhrectorste of Environsoeaty LLP. locknan o the suseet a8 shove. The matier wae
considered by the State Level Expert Appralsal Comenittee in iy mectings beld on deted 23052015,
29042005 & 250052015,

A proseriation was made by Shri Sunjesy Shuicls, project proponent along with thelr consulian M
Adagomn Enviro Py Lid. The propopents through ihe docamasnts wibmited snd presentation made, informed
the Commitipe That:-

|. The emviroametial clesrmnce s iought for Information Techaology Project “HICL Techmology Hub™
ot Chack Ganjaria Farmi, Sulanper Road. Lucknow, LLP. M HCL IT City Lucknow Py Lad.
2 Arcedetnily of the profect ds as follows

| &N, Farmicalars Arun in Sy Is pereentage; ) ]
i Plot aren o (KRS0 .
i U Acres
1 | Partuiei lhis Craunsd coserngs 16151434 ity of Piod Area
|1 | Permbulble FAR @ 17 [[RIRILTT IS o Pl Arna ]
3 Goemn -i-!"..“*!éﬁ'_._ﬂ 40,068 56 (1A of Piot Aren
[ | Arm for Corrent Dwvolapmend 'ﬁ"ﬂjs
e (17 Acrm)
4 | Proposed Grousd wverage (Developmen Ares| I8 9518 FT.75% of Developnent wrea
= T Rk BTN 322 Yo of Prupoeed (. Coverags
# Sl Developmnt Contry blLs/ [ 574 N off Propaded Cit. Covimge
= Haostsl pRETE 12,00 % el I'roposad Ge. Covernge
*  Hlpusiny Mo 138 W of Proposed D Coverage
i WG Mhant mewn, AT Pl e, Qiiesdd § DAY 1 A1 % ol Proposed OF  Cowitags
TOMITSE
T | Proposnd FAR (Deveboperers Arva) 134830 4% 196% nl Dievelopmend Ama
= T Bk FAR 4155534 JH 08 % off Proposed FAR
# Skl Dl pea Camirs AN (hF T ] #.20 % of Propossd FAR
= Hailel FAR Itamn I3 of Praphsad FAR
= Houing FAR AT % 43 3:0% of Proposed FAR
» I3 Plant coom, AC Plani soom, Gussed o 1A §00% of Proposed FAR
Lo LT 3
[] Hascmes Area K] [ i
§ | Gireen arve provides | ﬂ_ﬂ 139 af Flot Arsa
10| Hailt up sen | LARIT1 0 o
3, Land use details is us fnllows:
& Na, Peseripting A res
e (mAeres) 00
L. IT Bk o ]
3 Skl Duvelopment Arva & Disiel T]
Naw-Cure Ares
1, oy (e 5 i
F is
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_Instrtuncal
4 bervices Lise

4. Salient festures of the
Wt e Liscution uf e Peojoct

Tainl Area
s ma follpwe:

%ﬁ&ﬁﬂ_

ik ArealProposed FAR + Basemeni |
St inn i) __

Peeg ILed
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p S e
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f. Water requirement details sre i foliows:
R Na [[e—r— Pupslatian | Ll water Toisl | Wi Fhinhimg
Ares M I | =il okl Heevgled mader
Mlitres) | fur dometic KLY
e i |
ﬁ i " IEE | T80 i1
Himsi o 1 __E [ 6 B =1.00
: .Eﬁﬁﬂﬂm =
13 Loa o 180,00 s Lie e
Sk Develapmen S ) Hia 53 e
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i
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Tatsl Waser T o L Hii X80
Rrguiremont {
] SAY TR ]
7. Weste water detnils nre as followi:
T W ikiD)
I
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el o sl e s, by T v, "1V, sttty |l Chimih U e, Encoms, Lok, 1 M BHCL T i Lassdinirn, Pyl Lad,

Based on the recommendations of the State Level Expert Appmisal Commintee (meeting held on
254157201%), the State Level Envirommem Impect Assessmem Authority (mesting hekd on J0062015) has
decided to gram the Environmental Clearsnce wo the project subjent 1o the elfective implementation of 1he
Fellowing specific and peneml condifiom:

SPECIFIC CONDITIONS

L Coustruction Phus:

|. Diggimg of bascment shall be undenaken in wiew of strictursl ssfety of adijscent bolldmgs under
informmdtion/consabingion with District AdwimisitatlonMining Departmenl

4 Sprinkbar tobe uwsed for caring and quenching daring consruction phase. o groiend waber o be used for
CORISnsing.

3. Strugtural safety cerfificale from qualified wructurs] engineer ghould be obtained. The same shopld gei
vetted from [1T, Delhi as disduised with projéct proponent.

4, Esvironmentsl Corporste Responsibility {ECR) plan sloag swith budgetary provislon pmountbng 1o 2% of
totnl peoject ool ahall be submimied (within three mongh) on need base mscisment study in the sty
mica. Income gencrating measures which can help in up-Sifimest of weaker section of society consisienl
with the tuditional skills of the people idenaiifed. The program cas inchade sctivities sech & old ags
o, rein waker hm:-lin,u r-r:.\.'ii-lr- i neurbx aewas, developmprt ef fodder faren, fraif Bearisg
orchands, vocational twining e, in sddition, vicmional treining For ind:viousis shali be anparied w Dl
poor mection of sockely can iake op well omphoyment and job, mh#ﬂim
development selivities nnd income: generating programmens shall e spechfisd,

5, Conwent fior Bstiblivhnaent shall bo obiabaed frion UT Stade Pollution Control Boand under Alr snd Waier
Act and & copy shall be submited o the Minstry before star of any constrection work at the sse.

B, Provisiop shall be made for the bouskng of constniction |abosr within the siie with all necenan

infrusiripeiure sped fagilived sech & Bil for cocking, mobile eilets, maobile 5TF, wk drinking witer,

acical health care, erdcha cbe. Thi housing may be b e form of tenpormpy srsetsies & be romoved
after the completion of the project.

A First Aid Room will be provided in the project both during construction snd opention of the project.

All the iopsoll excavated during comansction octivitkes aboull be stored for use in komicuburelandscape

developmiant within the project siig,

9 Disposal of muck during construction phase should not comie sny adverse £fTect on the neighbouring
communities ind be dispesed taking the neceisary precauikons for peneral safciy and health aspecis of
people, only i approved skies with the appeovel of competend autharity.

10, Sodl ond ground water semples will be texied 10 dscertain tal there ix 6o thiest Lo ground water quality
by keachimg of heavy metals and other toxic contaminants,

I . Construction spoily, incioding biuminow materio] and siher hazsndous materials, must not be allowed
o contamingte watercouries and the dump sites for such omterial misit be secured 5o that they shogld
noil beach ieio the grownd waier,

12 Any harsidows wasie peneraied during consnuction phase, shoold be dlspoied 0T as per applicable rules
g nomen with recesity dperovils of the U State Pl butlon Contnal Bogmd

11 The diesel generator seb 1o be wed during comiruction phase should be bW sucphu Jass npe end
should confirm to Eavimunment (Protectiony Rules prescribed for pir and nalse emmision standards.

14, The dienel required for operating D0 scts shall be stored in underground tanks and if required, clesrance
from Chief Controlier of Explosives shal! be tokien, DO set shail meet the CPCH normé.

15, Vehlches hirpd flar bringlog condinacibon material o the slie should be in goosd condlilon pad dhould have
8 pollutlon cheek oedifiente and should conform o appliicible sir and molse emission standwrds and
shoold be operated only during nan-peok howers,

16 Ambieil nokse levels shoaikd conform o residentlal sundends both during day and nkghl. Iscremeiisl
pallition loads on the ambient air end noise quality. should be closchy monlionod during Constructon
phase, Adeguste meanieres should be made 10 reduce amibient sir and noise level during comaruction
phase, 50 a8 o conform o the stimulated smedords by CPCR/ LPPCE,

17. Fiy ash shoold be wed a3 buibding matedal in the construction as per the peovitions of Fly Adh
Motificatlon of Beplember, 1990 snd amended a8 on Ik Agguid, 2007,

18 Ready mined concrote must be imed in buildmg construction.

19, Storm wier control and it re-use 58 per COWH and BIS standerds for varous applicsiions.

o
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20, Water demane dusing comtruction should be redoced by wse of pre-mixed concrele, curing apents and
her besi praciocs refurred,

i1, Permission W drow ground weter shall be obisined frem the compewm Awhority prior 12
comErustian’operation of 1he projecl

1) Separution of grey and black water shoyld be dome by the ue of dunl plambing line for sepasition of
rey mid black wager,

1. Fixtures Ffor showers, ioiler Mushing and deinking iboukd be of low Now elikier by use of sersion o
revre redusing deviods of senier hased coptral,

24. Thie of glam may be meduced By up-ip 0% o reduce the elegtrcity comsumption and losd on ax
conditioning. I necessary, wse high quality double glas with special reflective coating in wisdow).

2. Roofl should meet prescriptive requitement a5 per Energy Conservation Boflding Code by wsing
appeopriate thermal nsudation miterial to REfl nequirenwen,

25, Oipasque vall should meet prescriptive requarement as per Energy Comsenvation Huilding Cade uisich &
propised 1o be mandstory for ol sir conddioned spaces while it i sspirational for seneair conditionsd
sphicen 'y use of appeopelnte therrmal imiu lotion mmterial 1o fulT reguirermeni

37, The approval of ihe compeiend duihotey shall be obtelsad for srmuctussl anlety of e boilding dus =
canthguake, adequacy of fire Mghting equipmcnts, e o per Natiomal Building Code mcluding
protection measures from Hghtening ew.

8. Regdur supervision of ibe above and sther measoros For moniodng should be in place all kgl the
comairution phade, so s o avind disturbones 16 the sameusdingi

29, Underthe provisions of Envirenment {Prolection) Act 19806, legel soticn dall b mitased agamt e
prafect propancet i i wes found thm constroction of 150 project hel Soen ianod withowd oftaimng
environmental chearance,

1. Operution Phune

1. Denails of E-wasie should be subemined

L The mstallstion of the Sewage Treatmiend Mand (ST sheuld be certifiod by a2 Indepmident expery 2d 2
repont in this regard should be submisied 1o the Minditry befare the projeat b sommbialoned for
operation. Treated aMuent emanating [rom STP ahall b moyvelid rewed 10 the maximirm exter
pomsible. Treptment of 100/ grey water by deceniralised treatment shonkd be done. Decharge of ummied
treated affheend shadl conform o the nomms and siandords of the UP Sate Polhition Control Bearo
Noceunary measires dould be made o mitigete ibe ndour problem from ST

L The solid wase generaied ihoyild be poperly colleciad snd seprogaind. Wei pirbage should B¢
camposted aid dry J inert sold wistes showld b dispossd 0if Ty the upproved iiss for land filling afier
recovering reevelable maserial,

d. Dhcael power poemibng set proposed o suoe of besckup power o sleveion and Commesn afes
ilheninption during operition’ phase shauld Be of enclosed type and coafvem o rulos mads ender the
Environment {Protection) Act, 1986, Tha height of sinck of DG sets shouk! be egual fo 15 heigh nosdsd
Fowr thet combined capacity of all proposed DG sews, Lse fow sl diesel, The bcation of the B s
may be decided with in consulation with P Suie Folhsion Congrol Board,

§. Criteris’ poemi peovided by competent Authorty regarding the sefemic sotie be Followesd fior
coristruction work. Provislon of alarm oystem, b0 dimety notily the resdens, in cose of ocsurrence of
earthquake other nayssl disasten'Tie should he previded. A well defined evacustion plan shuuld siso ba
prepared and megular mock drills should be amingsd for the residents, Rise of smain should B
conssrucied wn winy, 30 that i should provide smooth mosvement.

. Nolse should be contrulied 1o cnsure that it does nit enceed the prescribed sundards. During might time
the moise tevels measured ol the boundary of the bullding sholl be restricted 10 the pérminnible lavels 10
comply with the prevalent regulatinds,

7. The green belt of the adeguate width and dédiiry prefernbly with local species along the periphers ol 1he
ot shall be mibsed wo o3 10 provide profeciion agminst partculaies and noie.

B Weep holes in the compound walls shall bé provided o eiere faural dratnage of maln waler i he
catchetiend anea during the monseon period,

9. Main water harvesting for roof rut- off and surface run- ofl, as plan submined should be implemenscd
Before recharging the surfoce run off. pre-troatment must be done to remave suspended mater, ol and
proase. The borewel] for risasier recharging should by kept o1 beast § mis above the highest ground
wiiler table.



L, ar Ermwenl. oo fom. Eocndom e L L Dok ek Cheik D iie Dimns L. LSS MLE 08 dan e b L

10. The ground water lovel snd Bn quality should be monitored regularly In comsubtation with Cenral
Giround Water Authority,

11, Tniffic congestion near the entry and exi polnts from the roads adjoining the proposed peojed sie musi
be pvolded. Parking should be fully internallsed ind no publie spice ihiuld be utiliied.

12. A Report on the enengy conservalion measures confieming 1o energy comservation namms finelize )
Burenu of Energy Efficiency should be prepared imcorporating details sbout building materials &
technology, R & U Facturs eic sni submili o the Minlstey in throe monihs dme.

13. Energy comervation measures like insmlintion of CFLeLFD for the lighting the aress oulide the
building should be indegml part of the projoct design end should be fn place before projes
commiwtioning. L's CFLs and LED should be proparty collected and disposed offfsent for recyeling ns
pet the prevailing guidedines’ rubes of the regulatory sutharity (0 avold mefeury somumination. Lse of
soslar panels may be done 1o the extent posaible

I4, Adequaie mewiures should be taken o prevenst odour problem from solid wikte procesaing plant snd
5TF,

14, The building should have sdoquate distance between thom o allow movement of fresh air and passago
ol majurnl light, air and ventilation,

16 Wadsr segregabion shall bt carrled-cut ol sourse snd organic shall be composied. Adeguaie space whall
b prepwiched within che comple

PART-H; GENERAL CONDITIONS;

I, The prosect proponent shall also submit sty masthly reports on the staties of comipliance of the stipulsed
EC conditions including results of momiared daty (both in hard sopics on well o3 by e-mail) o the
respective Reglonal OiMice of Mol'F, the respective Zonal Oifice of CPCI and the UPPCH.

2. Dificlals from the Kegonsl Office ol MOEF, Lucknow who would be monlioting the implememiation of
environmental safeguands shauld be given full coaperation, feciliies and documentwidata by the project
proponents during heir inspection. A complete set of all the documents submitied e SEIAA should be
forwarded o the CCF, Regional office of MOEF, Lucknow,

3. In the case of say chasgeit) in the sope of the projest, the project would require a frech appraisal by
this Mbndsry.

4. Tha Minlstry reaerves the right oo sdd additiona! syfeguand messares subseguently, If found necesssry,
and fo fake sthn Miclading rewoklng of ke emvimmment clarance under ihe prin/iloas af the
Environmeatal (Protection) Act, 1986, 10 ensare effective inplementation of the wggeied safeguand
measures in g fime bomd snd stifacton: manner,

5, "All other matory clesrances such a8 the spprovals for storpe of diesel from Chief Coatroller of
Explosives. Fire Deparument, Civil Avintion Department, Forest Conservation Act, 1980 snd Wildiifo
(Protwction) Act, 1972 eic. shail be ohisined. 3s spplicoble by project propanents fram the respeative
competent suthorities.

&, These 'l.‘|pv|.rl.r.|1|-nl|'|l womhd B enltecid aming -L"ﬂﬂ.'l‘i. ander §ha pros sy af Water {Prewmmtion ao
Control of Pollugion) Act, Iﬂd,hulhmmwmﬂﬁMhmtm 1981, the Lanamnmeni
(Protection] Act, 1985, the Public Lisbility (Imurance) Act, 1991 and ELA Notification, 2006,

7. The project proposent should advertise bn ot sl fwg locsl Newspapers widely coculated in the mgion.
one of which shail be in the vermnsculer lomgusge indorming that the peoject has been sccosded
Environmemsl Clearence snd copies of clearance loibers mre avellable with the 17 Pollution Conisil
Board wnd may slso be soom om ihe wolslie of the Miniry of Enviromment and Foresin @i
hatpe!fwwweenvior.nic.m, The advertisoment should be made within 10 days from the date of receipt of
the Clearancs letier and & copy ol the same should be forwarded 1o the Regional office of thip Ministry at
Lucknam,

5. A copy of the cheorance letter ahall be sent by the propoment lo coscemed Panchaynt, Zills
PoriaadMunicipal Corporation, Uirban Local Body und the Local NGO, If any, from whom suggestiona/
represeniatons, i amy, wero received while processing ihe proposnl, The clearence letter shall also be
put on the website of The commpeny by the proponent.
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9, The proponent shall uplosd the status of complionce of the stipulsted EC conditions, including resuls of
ewomiAcsred it on thelr website and shnll updite the same penodically. I shall simultansously be sent w
ihe Regonal Office of MoEF, the respective Zonal Office of CPCR and the UPPCH. The criteris
polliudent levels namehy; PM g P, 502, NOx (ansbient fevels a9 well us stuck emissions) or enitleal
seciorsl parametems, indicsied for the project shall Be monisored and displayed #t & comvenisnt locatico
near the madn gate of the company in the public domain,

10 The envirommeninl statersent fir each financial year ending 315t March in Fosm-V a8 s mandated w be
submitied by the prokect proponest 10 the concerned St Folliton Control Bosrd @ prescribed wndss
the Envicmment (Proectlon) Hikes, 1986, 85 amended subiequently, shall gl be pur on fhe sebiiy of
the company alosg with the ssis of complanes of EC eonditiond and shall alio be sl (0 ihe
respoctive Regaonal Oiffices of MoEF, Luckraw by e-mail

This environmental clesmnce s subfest W ownenbip of the sl by the prefect proponens o
confirmation with approsed Masier Plan e Lucksow by the competerd Aubory. In case of vielation, o
wiigld ot be effective und would guomatlcally siapd cangelled

The project proponent will have = suhmit approved plans and proposals incorporating the conditioas
specified i the Friironmental Cleasanee withis 83 months of e of he clesrsnce. The SEIAAdaFF
reseryes the righl 1o revolke the eevirenmentad dedmnes, [(Foondisions stipalstid @ sot implemented to the
satifsction of SEIAAMEF. SEIAA may mpose sdditinasl eovwonmental cosditions or modlfy the
existing ones, i nevesiary, Mesoman stamyiory cleannses shuuld be obaloed

You are abso divected (o envare thol the proposed silg js mol @ par of @y ecedevciopmen food &
required prescribed ldeniified under sk, In cnse of wleision, this permimion shall autematically dism o be
cancellsd. Alwo, & the event of sny dispute oo awsérship o7 land uw of the proposed nite, s cesmds
snall puiomatlcally deem o be cancelled.

These stipulations would be erforced among ethers under s provisions of Water (Prevestion und
Contral of Pollution) Act, 1974, the Air (Prevention and Coniral of Pollation) Act, 1981, the Enviromment
{Protection) Act, 1986, the Public Lishility (Insurmnee) Act, 199 and EIA Notification, 2004 including the
amendments and rules made thereafier

This s to roquest you 1o take furber nuestiary sction i the matter ss per provision of Carese
Mofifiostion No. 5.0, FFINE) doed 1492006 (a0 amanded) end send repidar complinnee rrport- o ihe
muthariy ns prescribed in the aforesnid notifotson,

ey
Mumiser Secretary, SEIAA

b S—3 Ta e LW AT UL AN T HE R L

1. The Prncipsl Secratary, Envitonment, U Oove., Locknow.

2, Advisor, A Division, Minisry of Environment, Foress & Climase Change, Govi. of India, Endins
ParyavarmmBhawan, Jor Bagh Roasl, & lhganj, New Delhi,

1 Chief Comservator, Minisory of Enviroament & Faresis, Regional Office (Ceriral Reglon), Kendriva
Bhavan, Sth Floor, Sector-H. Aligang, Liscknow.

4. The Member Secretary, LLF, Pollution Control Boand, TC-12V, Parvevarsn Bhawan, Vibhiti Khond,

Gl Magar, Lecknow,
8, Diatrict Magivtrute, Lucknow, LLP,
. Copy for Web Master'Guard file. o
'.l"
(Dr. A. A. Kbas}
Nodal Officer, SELAA, LT,

HMrecturaie of Enviroament, U,
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Submission of Environment statement Form-V for IT Project “HCL Technology
Hub” at Chak Gajaria Farms, Sultanpur Road, Lucknow as per rulas 14 of
Environment (Protection) Rules, 1986 and its subseguent amendments up to date.

Eia Team <zz tfeam@amszgroup o n= Tus, Sep 2, 2024 5t 1:20 PM

Tix: meRispped.in
Ce: misoknow@uppob.n

Diear Sar,

Thiz 1x wh refareece W the sbove-mentonad mebject, wa woald Bke o infers vou thar Omr oniz, IT Project HCL
Techaolegy Hob™ at Chak Gaperia Farma, Solsspur Road, Locksow of A% HCL IT Ciry Lecksew Pri Lok 5 a0
opsrstionsl el and consenl b opersts has bess smanted fom UPPCE. Fumber, we gre hereby submdmns Enviseessss
siaterens oo the Enyivonment manssestist activites sxscufed at our sibe durins the pegod of Agril 2023 o March 2024 i the
precried Form-Y m per role 14 of Envoceenend (Protactios’) Fuoben 19046 mnd iy mbsegoest mememdmenty for the
finsncis] yes ening on 31t Marck 2004

We underriand this i the fne with regulsbory requiressens.
Thankies o,

Sencessly Yo
For %4's HCL 1T Ciry Lecksow Pyvr. Ld,



- HCL IT_Form &_Final_3034_compressed pdf
1345TK

el geeg b corm T i Ja 1 =0 0ol sww—pidssarch- sl perrrmegsi—rsg-ar S 1 S5 T ST e M M empi~mg-a r TRECTEZS T YE, L1l



AELIT CITY LACKNDW FRIVATE LIMITED
ICATER Me2 i Sanpsatr Fasy

Wiagy averee § Vs
ChHas Deijarl Fiores, Bilrrpsr Bead, Licirss UF D56 0O

Exguseredd Ofce” ICE Sdcharis I6 Sabry Pimca,
Kew Creftm— 110015

Tk 0% *=DEMHITE 7 JNTEETTH

B UM ddaEFLad - dmTE R 4ZRT

Dater 27008 2074

To,

The Member Secretary

Uttar Pradesh Pollutton Control Board,
Building No. TC-12 V. Vibhot Khand
Gromsts Nagar, Luclonow,

Utter Pradesh- 226010

Subject: Sobmussion of Emvironment statement Form-V for IT Project “HCL Technology
Hub™ at Chak Gajaria Farms, Sultanpur Road, Lucknow as per rules 14 of Environment
(Frotection) Bales, 1956 and s sobsequent amendments up o date

Ref: CTO issmed to M's HCL IT Ciry Luckmow Prt Lid vide CTO No,
146606/ UPPCB/Lucknow (UPPCEERO)CTO water/Lucknow/2011, Dated: 05052012
and CTO Neo  46617UPPCELucknow(UPPCE)/CTOVairLucknow/2021,  Dated:
05/05/2022

Dear Sur,

This is wath reference to the above-menhioned subyect, we would like to miom you that Owr
uait, IT Project “HCL Technology Hub™ at Chak Gajaria Farms, Soltanpur Road,



Locknow al Alis BUL 11 Oy Lucknow Pt Lbd, o &0 operalions] gl and comsent o
cperate has been prapted from UPPCE. Further, we are hereby submufting Environment
statement on the Emvironment management activities executed 3 our site during the penod of
Apnl 2023 to March 2024 i the prescnbed Form-Y a5 per mule 14 of Envirerment (Protection)
Rules, 1986 and its subsequent amendments for the financial year ending on 313t March 2024,

We understand thes 13 the bne with regulatory requirement.
Thanling you,

Smcerely Yours,
For M’ HCL IT City Lucknow Pvt. Ltd.

HL‘»

{Authonzed Signatory)

Enclosure: Emnronment Statement [Form-1]
CTO attached 10 Annesmre I

CC: Repiopal Office UPPCH. Picup Bhawan B-Block, 4th Floor, Vibhuti Kheand, Gomti
Nagar, Locknow-226010

HCL




FORM.V
(See rule 14)

Emvirommenial Statemer for the finamcial year ending with 31° Marel, 2004
PART-A
1 Name and address of the owner / occupier of the industry operation or
process.

M. Rizwen Hafiz Anthorzed representatrve of IT Project “HCL Technology Hob™
at Chack Gajara Farms, Sultanpur Road, Lucknow.

i Industry catezory Primary- (STC Code) Secondary- (SIC Code) IT Project
iii.  Production category — Unit- It 13 an [T project

w. Year of establishment- 07072013

¥. Md&:hlmimﬂlﬂmﬂuhnﬂhﬂ:i?’ﬂup!ﬂﬂ

PART -B
Water and REaw Material Conzumption:

i Water consumption
Process : Not Applicable
Cooling : 14072EL
Domestic ¢ 30357KL

Name of Products Process water consumption per unit of product output
Duringﬂn pr:thu [ Dm'hzzthtmrrut

Finaneial vear from April Financial Year from April
2022 to March 2023 2023 to March 2024

As this 15 an IT Project, there i3 no production. However, there 13 watér consumption in following

BEreasc

Domestic 47273 KL for perrod of April | 30357 KL for period of Apnl
2022 1o March 2023 | 2023 to March 2004




i Raw material consemption

Name of raw . Nameof Products | Consumption of raw material per unit of cutput
materialst During the previous During the carrent
Financial vear Financial Year from
from iprﬂ 2022 1o April 2023 to March
MLarch 2023 | X |

humﬂﬁqmﬂ:utfunﬂntummmﬂ:mlchummlﬁmcd However, Fm&.FumhI:m&
staticiary items are being used.

*Industry may use codes if disclosing details of raw material would violate contractual
obligations, otherwise all industries have to name the raw materials used.

PART-C
Pollution discharged to environmentunit of sutput
_ (Parameter as '!]E'Eﬁld in the conzent m‘m:!]
Pollutants Quantity of ' Concentration of Percentage of
Pollutants discharged Pollutants Variation from
{mass/day) discharged{mass’ prescribed standards
wi.uut} with reasons.
"(a)Water | NoPollstant Discharge | AnsbysmofpH, TS5, | Under permusmible
o the Emaironment a5 105, BOD, COD m | himits
sEwape 13 treated i STP water.
and recyeled STP outlet reports are
stizched 33 Annexure
1 No of 5TP = Capacity o
S30ELD
| (b)Air | Emission from DG sets | Analysic of Paticulste | Under permissible

T No of DG Sets Matter, N0x, Sox, COm |

(4*1500KVA, Ajr A Analyzin reports are
I*010KVA, 1%380KVA) pitzched a3 Anmexure IT



FART-D
HAZARDOUSWASTES

(As specified under Hozardous and Other Wastes (Management and Transhoundary

Movement) Rules, 2016

g | e ey e

the

ine the current

Financial year from April = Financial Year from April

2022 to March 2023

2023 to March 2024

Used Ol from DG 600 (SEZ), | Used Ol from DG 520 hiters

() Used Oil from DG sets : _
& Waste Kitchen Oil 200 (NSEZ)mer Wste Kitchen Onl 12 Nil
Wazte Kstchen Ol 1a Nil
b} E-Waste
® futi | Nil
2. From Pollution Conirol
Facilities = 5
(a) ETP Sindge Nl Nl
PART-E
SOLID WASTES:
Solid Wastes Total Quantity (Kg)
During the previous During the current Financial
Financial vear from April Year from April 2023 to March
2022 to March 2023 2024
' n. From process s 173243 Kg of orgame . 15554_1{3 of organic
& Muonicipal Solsd Waste waste is processed in waste is processed in
Orzanic waste Comverter Orgamic waste Converter.
# 334 kg of recyclable waste | » 66 kg of recyelable waste
1= genaraied which 1= generated which 15
grven to recycler grien to recycler
s NilEKgsolidwaste issent | * Nil Kz solid waste is sent
o ARW Landfill =i to MEW Landfill site
through MCF. through MCF
'b. From Pollution
Control Facility
| i STP Shudge ke Ve
. Quanrity recycled or re- 17,468.3 Kg 15,640 Kg

utilized wirhin the unit.




PART-F
Please specify the charncterizations {in terms of composition of quantum) of hazardous as
wasies.
# Solud waste: 66 kg of Solid waste dizpozed through recreler

* [n the coment finencinl vear, the harardoos waste spent ofl 18 320 liter from Apnl 2023
to March 2024 has been disposed through suthonzed recycler. For Horardous waste
dasposal HCL IT Caty Lucknow has made an agreement with M's Bharat Oh] Company

(Tndia) Registered (BOC). Copy of Agreement 13 enclosed &s Arnexure TIT

PART .G
Impact of the polintion control measures taken on conservation of natwral resources and

on the cost of production.

¢ By mstallation of STP of 830 ELD capacity, the wastewater generated dunng the
progect 5 treated and the treated water 15 being reused m horticulture, Bushmg and
cooling towers, thereby redocmg water pollobon and the cost moumed m fresh
water ComTmphion,

¢ Installation of epergy efficient CFL and LED lLizhis have reduoced power
consumphon and thereby, the cost of electricity

o D3 pets are equipped with acoustic enclosures to reduce noise level

PART-H
Additionzl measures / invesrment proposal for environmental protection including
abatement of pollution, prevention of pollution.
o Treamted water from STP iz bemg vsed within the premises and achieving rero
discharge of wastenater.

PART -1
Any other particulars for improving the quality of the environment,

¢ Sepgregation of solsd waste 15 being done mnto dry and wel waste.
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CERTIFICATE
cafafir sw - o

[ To be subimisied with the mpplication for abtaining pantial complation cetificaie)

+ Cetified thal the Building for which partial comphetion plan his heen sshmoatted for sppeeval,
mnmwwmmmmmmmm Building Code as

refemed in Anncxure- | of Building Bye-Laws in respect of Stnuccursl Safiety i genorl and
Mathonal hazasds including enrthquake in particalar,

- s sy cortified shat the Building has heen constructed as per spproved foundation and
sirvesural designs providod by (e Structursl Enginess which ane certified 1o be hased on relevant
Inafiam Seanciard Crode ami Sapsonal B lidimg Cosde s refermed abaie anid the bublding is sl for
UCCHANCY.

Location/Address of Duilding - Building IT-01

Phot Ma - HCL IT CITY, IT/TTES Specal Ecosomic Zone, Vill Kanschars & Masterns,
Schone/Coloay - C, G. City, Chak Gajarks Farms,

Town - Lucknow

Dristric — Lucknow, LT,

. Particulars of Ruilding

1, Giround Coversge (g m1) God1"121

2 Totol covered mren{sqmt) 24626°2%72

3. Maximum Numbers of Floors shove grownd  Ga 4




juneja recnno consuitants (r) Lta

5~ A, DDA Flats, Sarai Julinng, New Delhi - 110025
Phone number: 26922672, 26842493; Emall: {tc625@pmail com & jussiaSa@omail com

Date - 22* Sep, 2016

STRUCTURAL STABILITY CERTIFICATE

This is 1o cenify thet the buildings TT-03 and SDC-01 along with other supportive service
buildings are plaomed by Mfs HCL IT City Lucknow Pvi Ltd at ChakGajaria Fanms,
Sultanpur Road, Lucknow is designed conforming 1o the below stated Indian standards and
the design basis report which was submitted. The building: foundation and the building
structure will be safe for the purpose for which it is intended to the best of our knowledge,

« IT-03 & SDC-01 superstructure
+ STP, WTP and Utifity buildings

DESIGN DETAILS -

Structure - RCC framed structure as per 1S 456:2000
Foundation Type - Pile foundation

Wind Speed ~ 47 misec as per IS B75(Part 3): 1987
Selsmic Loading - Zone [V as per IS 1893(Part] ): 2002

For Juneja Techno Consultants Pyt Lid




afefare .
caafafer w14
(T be subsmitted with the applicataon for ohaining panial completion centifioate)

Cortified thut the Rarldiag for whioh pertial complenon phan s been sutmsitied for aproval,
confiocma 1o the requinementa of rebevant ndian Stasdard Codes and Netvnal Miadlding Code d4n
referved in Aenesure-1 of Bistiding Bye-Laws in respece of Sinictural Safery i geveral aod
Nathoval bl 1mh¢iuwh.ﬂuﬂl pasticilar.

It nﬂm#ﬂﬁdhh%ﬁﬁ@ﬂﬂﬂdupwm-ﬂ
sctural desiges provided by the Stnictural Esigineer which are certifid 16 be based ox veléviml
Indan Standard Code ad Natiorst] Buslding Code as refored above pad tse building s safe for
DCCUPADKY.

P Ko~ HCL IT CITY, nmmwhm.ﬁum

Town - Luth_nw

L P I e AN T



4. Parociglas of Binlding
I Ciround Coverage (s me) - 811 SUM)
2 Todal covered wrem (s mit) — 100 35,869 SOM

N DG N i i i o) an ik bl e s

COMETUCT L

WLIRGT Rouan \ RO INATES
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L e

CERTIFICATE
tﬂqﬁm =T - 14

(Tii be wdwrisled with the applicanan Joor pbapinm pariil complethon coriificaie)

Ctified that the Duildang fir which pestial consplenon phas has been subeniiled foi appatisval,
comfiwms b thee reguiremesily af relevant ladinn Standaed Codes and Nutious] Building Crode b
seferted in Annevare-1 of Puilding Bye-dass i vespest of Structenl Salety i popend and
Natuanal harands incboding curtbapuske in perticelor

1t I abso contified that ihe Buibdivg hos been constrocted an o approved fiumchaliors ased
wirucnaral designs provadkd by the Ssrcsim Engiieet whih itz cont e b be basid o relevimt
Il e Sraarschand ke aned Natlonal Aulding Code g relerieel abve amd s hoilding m sy for
pecupancy

1 oculioi Address of Binllimg - fuikling Hhoatel Tower 02 { Doaprmvni+{3roiind HE Flotn

Pt Mo HOL ITCITY, THITES Special Eeanninic Sime, Vill Kanjeham & Moo,
SehwimeColoay - £ G, City, Chak Ggjaris Fanms,

Torwm ~ Luckmow

Civsivien - Lisckmww, L1 P



i Purticatrs of Buildivg - Hose! TR

| 1 | Cononind Covernjie (55 i} BI0.002 aq wnt
1| Toud covored sreh (sq mil TART A0 sy el
} T | Muimesn Sembers of Faocn above groand. | L8
et witls dase [ Saggnature of the Stractural Eagi
¢ mwurnr LUEKNOW YT LTD prepared the Design
. ':'i,hmnu & CHAK KAJEHRA, 06 Clry, | Mame (Block) JUNEIA

g

Gl FANBTRNEIAD, LUCKNOW, LI, 126003

Ligibbe Senl: (with adidess)

Swm_ﬂlkmﬂ‘hﬂhﬁiwiﬁ ifle Eoadtigiian
Pt | k| RABNKDIER KL MAR

LU0 Mg lsrabion qunnﬁ KUMAR

L

Eiprature af fhe Engies o hld"ﬁqtﬂwhh;

Cioistction wk
m E_:-.ul-uu ﬂ.ﬂ%}.

sagnc { Bbock ) NEPU B1H
| Ligible Seul: (with sidees)  CRRE

A SINDER KUMAR AND ASSOCIATES
B-6/17, Shopping Cantre
Safdarjung Enciave, New Delhi-28




Annexure IV

Details and Photographs showing CER
Activity
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Cake R __TL o |

[ -

O Dectolser 2. 2009, 200 natiee tree saplings were planted in Atsl Uday Upwan, Lucknow

By Decernbed 2020 & 1otal of 30,000 saplings were planted g1 the Sile.

I'rom January to Merch 2021, 30000 saplings were planted 2t the steas part of Worid Forestry Cay 202 5.
On Jneme 5, A1, 200 u.pﬁpp mph“ﬂ:l a5 parm of Word Ervironment Day 20271

Kaap0r Sanyukma Bhatia and team were present during the pianiation acthimy

Till date, G0.200 saplings have been planted consusting of 70+ spedcies,

heursery Chevekopmeent:

Bemveren Octaber 2019 and December F0ML a tomal of 20,000 sapling hags were created At e Harlt Nursery in
ate] Ushay Lhnvan, Luckivow,

AL part of Durf Tsd plastics” oiijectnve far PY 21-22, dtead of pladlic poly bags, new sapingis are being crested o
raised oS

"Raized beds' and ‘gresn bamiboo structures’ heve been orested to grow saplings for the Hant nurs=rg

The raloed beds are 33mos 15 km o Iength @ tomal and each Bed is 1S T wide, these beds are osed T0 grow
saplings

There is a 180 M lodg green stiviiure made oul of bamboo and green nething thel & ussd 10 shelter e young
seedlings and saplings from: rain and harsh sun, Tl they are resdy to De panted.

Currently, 5,000 saplings are growing in these raissd beds which will be ready for plantation in the next quarter
{luly B AugssT) and anather 10,000 will be ready To be plantid in Sepiember



Cake R __TL o |

There 10 vearer storage plrs with dimensions of 2007 ¥ 10T and 557 10 gepth

an pxternal rench, BEDM I lengh and 5 17 wide, nas Bean constrecied 10 colecr minwarer and man-ofT water fTrom
the nzarby Felds,

The ivleinad trench construCled for waler wiorage = 1 krm in length and 5 1 wids.

&part from that, therns = one big pond spread across 1. 5-aoe.

T —— Edutation:

¥
L]

L]

8 workshops have besn conducted for C8S schoots, Lucknow Connecrion ‘Waorldwnde (Focebook grosp), and with
other locel commenites in 2007, with mores than 300 perbopeamts in total.

Willagnes and wiunTeers regularty wisly tThe sioe

Widuiresrs also participats in bhas plantalicr and mainlenanis althwlisy,

Loxal goserprment olMicials have been visiting the site fegulanly 10 cofduect nature walks and plantalions.



= Species Planted

i.li..lll:h" =71TE AT
Tl slapr e e plasicd worrr Sl ™0 oy b e Sle] Thlay Tipmmin bl the iy sjrery mir il e
Banyan = Jlaamun
Mango = Tamarind
Z“‘EFI"“f *  Jack fruit
oolar
Pilkhan it
Kanak champa
Shehtoot
e Palazsh
Mausami 5“"""_"“!
Shisham * Kari Patta
Ber = Tota

Karaunda *» Gauws
Fapaya










MNursery of 20,000 Plants




Rain Watar Harvasting













Binds & Insects Tome




T, Dffkcial Visirs
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UTTAR PRADESH POLLUTION CONTROL BOARD
Buildimg. No TC-12V Vibhuti Khand, Gomti Nagar, Lucknow-226010
Phenec0521-FTHOATE ITIOAM], Fax:0520- 2720704, Email: e X uppob cont Weluite: wwmw. wppb com

CONSENT ORDER

Ref Now - Dated : 65052022
146606/ PPCB/Lucknow{LUPPCBROYCTOkrate
rLUCKNOW202]
Ta,

S VENUGOPAL RAJESH

My HCL IT CITY LUCKNOW PVTLTD

HCL Technology Hub, Chal Gaparrva Farms, Sultanper Road, T Caty
Lucknow LUCENOW 126002

LUCENOW

Sab:  Consent inder Secton 25726 of The Water (Prevention and conirol of Polloton) Act, 1974
{as amended) for discharge of effluent to M/, HCL IT CITY LUCEKNOW PVT LTD

Reference Application No (14624433 Dated :05052022

I For disposal of efftuent info water body or drain or land under The Water (Prevention and confrel of
Pollution) Act. 1974 as amended (here i after referred as the act ) M's. HCL IT CTTY LUCKINOW
ﬂﬂ'l;;h'l'IE)Tl; ﬁ!h'. puthonized by the Ejl:d'fm dndl:iimge nf;hn:i: tndustrial affloent penerated

ung,atnnm‘erﬂsmug ain and dizpozal of domestic effiuent through
tant ‘soak pit subject 1o general and special condimons mentioned in the annexure m refrence to thei

Pl

This consent is valid for the penod from 010172022 1o 317122026
3. Inapate of the condihions and provisions mentoned m thiz consent order UP Pollution Control Board

reseTves it nght and to reconzider ‘amend any of all condinons under sechion 17(1) of the
Water (Previntion and Confrot of Polhehion) Act. 1974 a5 amended

Thux convent 18 bemg 1msued wath the permsmen of competent anthonty

For and on behalf of U.P. Pollution Control Board
Chief Environmental Officer, Cirele.5, UPPCE.

Enclosed : A= above
(condition of conzenr):

Copyte:  Pesional Officer, UPPCH, Lucknow.
Chief Exvironmental Officer, Circle-5, UPPCE,



U.F. POLLUTION CONTROL BOARD, LUCKNOW

Annexure to Conzent iszued to M/=HCL IT CITY LUCENOW FYT LTD vide

Consent Order Mo, 14624453 Witter Deted : 037052022

b

Ha)

).

CONDITIONS OF CONSENT

This consest is valid only for the ‘ed praduction capacity of Information Technalogy High
(HCL Technalogy Hab). 52 it bt EY

The quantity of maximum daily effluent discharge should not be more thar the following :

Effluent Discharge Details
§.No Kind of Effulant Mazimum daily | Treatment facilitr and
diccharge K1 /day |  discharge point |
1 Domastic 300 KLD STP

Amrangement should be made for collection of water uzed in process @nd domestic 2ffluent
separately in closed water supply svstem. The treated domestic and industrial efffuent if discharped
cutuide the premives :Emuu.lt&emdufﬁmldm:hm?! int, arrangement should be made for
measurament of effluent and for collecting its sample. the effluent informed i the
MM for consent no other effluent should enter in the said arr s for collection of
i It shenld also be ensured that domestic effluent should pot be od m piorm water
g: 1

The domestic effluent should be treated in treatment plant so that the sheuld be m conformity with
the following norms dated freated affhuent .

Domestic Effulant
S.No Parameder Standard
1 Cuantity of Discharge Achieve the standard

specified in the notikcation
issued by MoEF & CC vide
G5R 1 (E) dated 13-10-

2017 In the tme period as
spedified i he nobification &
treated water shall be used in

flushing/hortcutture efc

The industrial efluent should b treated in treatment plant so that the rezted effluent should Be in

cm&urn;n-uﬁﬂufnllumqgm 1
Industrial Fffulant

4. Mo I Parameter | Standard

Efflusnt geparzted in 2l the processss. blead water, coolng effloent and the efffuent penerared from
washing of floor and equipments e4c should be treated before its dizposal with treated industrial
eifloent so that i be acconding to the norma prescibed under The Emaronment (Profection)
Act, 1986 or othermize mandatory

The other pollutant for which norma have not been prescribed, the same should not be more than the
nonms prederibed for the water nead i manofactunng process of the industry

The method for collectmg mdusinial and domestic effluent and sty znalyms should be as per lezal
Indian standards and ite subsequent smendments standards prescribed under The Environment
(Protection) Act, 1986

?ﬂﬂﬁhﬂuﬂ:ﬁﬂmﬁﬁﬂﬂ#h@ﬂ{u‘gﬂh .-tﬁ“ﬂghcfmmmﬁa.!}iagd
sposed of on one disposal . This common efflusnt ve arrangement for
flow meter/V Notch for meammng effluent and s log book mu;-ﬂfuud

The Uit vall file the renswal applicstion af least 2 months prior 1o the sxmry of this Order.



1_ This consent 15 valid for b« HCL IT City, HCL. Technology Hith C]:uiﬁqum En};ﬂm
Read, IT City, Lucimow. In Case of smy riunmm,q!].mtm:tc "'snﬂb]uﬁmfut:ﬁm
e obizined from the Board

2 The umt shall snaure to operate the Treated Plant E]_D%mnmhnmmmm
that it can achieve the standand ﬁu ation Exuad by Envronment
Forest & Climate Chanps 1ide 1263 (E) dated 13- lﬂ-}ﬂl-nthumpﬂmdarptﬂfﬂmﬂt
notrfication & trenind water shall be used m e hortsculture'coolmg etc.

3 -‘upﬂc:rnd-mmm DIWnﬁeﬂEwdﬁdmdu- 07,201 5 1zzued by the Board, the umit
shall m=talled after expansion of STP the unit shail agsin apply and
m]':umtmtc-ﬂ:.uﬂuu&.

4 The umit shall obtam WOC fom UP Ground Water Depantment for abstrachon of ground waser
within {3 monihe and sobmt m the Board.

3. The Onder izsusd by Hon'ble Courts Hen e WGT, MeEF & CC, Central Pollution Control Board,
UP Pollution Control Board. shall be complied with

6. Genersted hazardons wasie hall be stored temporanly in the unit and disposed off
through suthorized TSDF after obtaining !henlhnmﬁnmthﬂ

7. The mmt shall submat the latest of Audried Badanes Shaet'C A Certificste (Freed Assats—
Current Assets — Current Liabili a?:nmﬂthcmqumEhkmdmmmutmﬁ:d

8. The treated sevage shall be reased for flushme coolmp ation purpose. ﬂu;mphi
amqe:haﬂbtd:ﬂm'gadmmmuhEWﬂmpHm;fgf Eﬂ}-

9. Slodze generated from ST shall be uhhized for composting and mamme:
10, The unit shall subpait the Environment Statement to the Board on or before 30th September of

EVErY Vear
11, The upit shall memtained loghook to meord daily ebectricity consumpkion in 53TF.
12 The unit shall compdy with the of Emaronment (Protection) Act 1586, Water

(Prevention and Cmnulnfl’ulbm}_%ﬁ lﬂinmmmmﬂmlf
F{:'llu'nnn‘.lhcl 1981 a5 amended, Plasn: Wasts Mana Faulzs 2016, E- Waste (Manapement)

2016 Euhdﬁm}riﬁgmﬂ 164 os and other Waste (\anagement and
m&:} Movement) 2016 (Whachever i applicable).

13. The industry Mm:!nﬂabmhi.ﬁumh f:.ﬂslupu'lheﬁﬂnn 101 1781 -7-2021 -
09(rit): 2016 dated 13 10,2021 of Troament forest and clmmate change UP and submit a
Bank Gaurantes of Ra. 200 lacs m nfﬁeﬂmdn‘ﬂhma month along with the proposal for
proposed Mivamwsla plantstion
1J.IfdmmuﬂﬁumadhﬂPEEmLTPﬂﬂnEnnnﬁm&ﬁ:ﬂnnf' oryt, then CT O 13smad
earhar will remam suspended wn%thﬁdnmpmndm after ensurmg the complisnce and after

revocation of clomars order, the CTU will automatically btr_&:mtﬂcmmdm:nmmmnf
closure order revocation, with additional conditrons mentioned in the closure revocation order

Izsned with the permitsion of competent authority
For and on behalf of TP, Pollution Contral Board .

Chief Environmental Officer, Circle-5, UPPCH.



UTTAR PRADESH POLLUTION CONTROL BOARD
Buildimg. No TC-12V Vibhuti Khand, Gomti Nagar, Lucknow-226010
Phenec0521-FTHOATE ITIOAM], Fax:0520- 2720704, Email: e X uppob cont Weluite: wwmw. wppb com

CONSENT ORDER

Ref No - Dated : 63052022
146617 UPPCE L ocknow{UPPCBROYCT OVairLUCKNOW 2021

To,

Sbn VENUGOPAL PAJESH

M BCL IT CITY LUCEROW FVT LTD

HCL Technology Hub, Chak Gapariva Farms, Sultanpur Roed, IT Caty
Lachmer L UCKNOW 236002

LUCEKNOW

Sub:  Cosssot under section 21722 of the Air (Prevention snd control of Pollwtion) Ace, 1951 {ey amended)
el HBCLIT CITY LUCENOWPVTI LTD

Reference Application No. |4626659 Dated - 03052022

L With reference to the application for consent for emission of axr pollutimts from the plant of M's
HCL IT CITY LUCENOW PVT LTD. under Air Act 1981 It ix being suthorised for said
emissions, a3 per the standards, i envitonment, by the Board @ per enclosed conditions
Tz consent 13 valid for the penod from 01002022 fo 31122026 .

Inspite of the condihons and provisions mentioned i this comsent order UP Pollufion Control Board
reserves Tin nght and powens fo reconmder/@mend any or all conditsons under section 21 (6) of the
Axr (Previnhon and Controt of Pollution) Act, 1981 as smended

Tius consent 13 bemng 1mmed with the permmon of competent anthorty .

PR

For and on behalf of UP, Pollution Control Board
Chiel Environmental Officer, Circle- 5, UPPCH.

Enclased : As above
(eondition of consent):

Copyto:  Regonsl Officer, UPPCB, Locknow:

Chiefl Environmental Officer, Cirele-5, UPPCE.



ok

Tia)

3(b)

3e)

L.F. Poallution Control Board

Dated - 03032022
CONDITIONS OF CONSENT

Thiz consent 12 vabd only for the approved production capacity of Informanon Technology Hub
(HCL Technology Hub).

Thiz congent 1= valid n:nh for products and qumm mentiopad above, Industry shall obtam g}b
approval before ey modificahon in product process ‘fuel’ plant machinery failing w
coment weuld be deemed void

Iﬁmummramafmamnfﬁuugsdmﬂdmhum than the emiszion norms for the
]

Air Pollubhon Seurce Details.

Air Pollution Seuree Details
S.No Air Polution | Type of Fuel | StackNo. | Parnmeters Height
1 1500 KVADG|  HSD 1 Particulsie | As per
zef Maiter siandard
2 1500 KVA DG HSD 2 Particulate As per
sl Matter | standard
3 1500 KVA DG HSD 3 Particulate As per
st Matter standard
4 1500 KVA DG HSD 4 Particulate As per
set Matter | standard |
5 1010 KVA DG HSD 5 Particulate As per
Set Matter standard
B 1010 KVA DG HSD B Particulate As per
Set Matter standard
7 350 KVA DG HSD T Particutata As per
el Matter standard |
The emiszions by vanous stacks imp the environmen! should be as per the norma of the Board
Emission Quality Details Detail
S.Np Stack Na Farameter Standard
1 1 Paticulate Matier | 75 mgiNm3
2 2 Pariicufate Matter 75 maiNm3
3 3 Pariiculate Matisr 75 mgiim3
4 4 Parficulate Matter 75 mg/Nm3
2 2 Particulgle Matier | 75 mo/Nm3 |
& & Pariiculate Matier 5 mgiNm3
T T Parficulate Matter 73 ma/Nma3

Croantity of other pollutants thould slso be a3 per the norms prescribed by the Board MOEF & CClor
a:hmmmmﬂ:ﬁ : 2

.an ligtion control system and momitoring 23 proposad by the mdustry and
Ipp]:ﬁ. by tha Bn ghould be mstalled in their premises tself

The modification ::Luﬁullﬂmm!h&uuﬂngpullﬂﬂﬂtuﬂtﬂl&qmpmﬂlhﬂ]dhﬂdﬁumhh
prict approval of Board

The operstion of air poliution control system and mamtenance be done m such 2 way that the
E ' of pollutants should be in accordance with the standards prescribed by the Board ToEF &
Car othernise mandatory .

LUmit shiould do provissons for fogive emissons chimpey stack as per the noms of the Boarnd NWMOEF
& CClor othersnze mandatory .



B The wit should submit the stack emuasions monitoring report within one month from issuance of
consent order along with the poant wise compliance report of the consent order . Further quarterty
moniznng repert should be mubmitted

The Unit will file the renewal application at least 2 months prior to the expiry of thiz Order.
Epecific Conditions:

1. This consent 1s vahd for M's HCL IT City, HCL Technology Hub, Chack Gajaria Fm,suh::fnr
Read, IT City, Lucknow, In Cass of smy chanpe:, enhancement etc | No Oliection Certificate shal

be obtained from the Board.

2 Ambient air quality of the srea shall be momtorsd on guarterly bazis 2nd report be submittad to the

3. Nonee and emiznon level from the DG sety metalled, 4X1 500 KVA 2X1010 KVA and 13350
KV A shall be within the prescribed norms.

4_Thke Order 1zmued by Hon'ble CowtsHoo'ble NGT, MeEF & OC, Central Pollohor Control Board,
LU'P. Polluticn Control Board, shall be complied with

5. Genersted harardpsin !.!‘ﬂ]ﬂ.“]t!ﬁ:ﬁ!dlﬂﬂp}mﬂ‘r-'- the 1 nx[dan‘pu-m:lnﬂ'l:hmuyl
mithorized TSDF after oblaiming the ufbovization bom the Board,

6. The wnt shall sabot the: latest copy of Anduied Balunce SheetC_ A Certificate (Fiued Ansets=
Current Assets - Crorent | eabalitiea) 20 that the Consent fee pavable b the mdustry may be venfied

7. Thee it shall comply with the conditions of Enviroomental Clearance dated 609 2018 isaued by
Mimstry of Envirenment, Forest snd Climate Change Government of Indis.

8. The umit shall comply with the provisions of Environment (Protection) Act 1986, Water
{Prevention and Control of Polluhon) Act. 1974 as amended, Atr (Prevention and Contrel of
Polhution) Act, 1481 25 amendad. Plastic Waste Mana Rulex 2016, E- Waste (Manapement)
Rulss 2016, Sobd E’mw Rules 2016 & rdous and other Waste (\anagement and
Transhoundary Movement) Rules 2016 (Whichever s apphrable)

2. The industry shall ensuze o dev awald fovest, so that eptive treated effluent may be used
for mmigation &3 per the GO no. 1011/81-7-2021-090wnit) 2016 dated 13.10.202] of Department of

10, If clesur= order is iasusd by CPCB or UPPCB against any defanlting unit, then CTO issuad
earhier will remam suspended during the closure penod and after ensuring the compliance and after
revocation of closare order. the CTO will amomatically be effective from the date of 1ssuance of
clogure order revecation, with addmionzl conditions mennoned 1 the closure revecstion onder

Tssued with the permibision of competent authority .

For and on behalf of U.P. Pollution Control Board .

Chiel Environmental Officer, Circle-5, UPPCB.
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Photographs showing First Aid Facility




Health Care Facility




Photographs of Greenbelt Development







ecoste

laboratory

Is=ued to

Mis HCL IT Clty Lucknow Pvt. Ltd

806, Siddarth, 56, Nehru Place,
New Delhi- 110019

P= @)

ECOSTEPS LABORATORY PRIVATE LIMITED
% (Complete Test House For Testing of Environmerstal sample)
| WABL Accredited Laboratory

[

TE-18483

TEST REPORT
Dac Ne, ELPLYWIOF20  Amend Mo & Amend Date
02& 17 02,2018
Lab Raference Mo, 250303018 W
LULR Na, TC154832500000078F
Issue Date 102025
Your Reference Ernail

Sample Parliculars: Borswell water sample was collected at “HOL Technodogy Hub® at Check Gajaria Farma,

Sultanpur Road, Lucknow, Uttar Pradesh  on 2802025,

Type of sample Borewell Water Sample Registration Date  : 03032023
Sampling Date 280272025 Analysis Starting Date ! 03032025
Sampling Done by Lab represaniative Analysis Complation Date : 10032025
Quantity received  : 2 Lir approx. Tests Required * Mentioned bedow
| Sampla’s Location : SEZ Area Mearby (DG Sampling Method ELPLANSOPZ0 ‘
Roorn Back Side)
Test Rosulls Fagalaf 2
| 1% 10500 : 2012
‘ Parmissible
Limit in the
| Acceptable
[ ZMo Teat! Paramaters Unita ) Ltk shadk. .ﬁ.:?;"rb:;i Test Melhod
| BOUTEE, M, il
1 Colar Hazen BDL (DL-50) § 156 8 3025 (F-04)
2 Odour . Agresable &  Agreeable 1S 3025 (PiOS)
3 pH Ta2 8.5-8.5 Mo reloation |3 2028 (P-11)
4 Tasm - Agrimatia Agraastle Aprasabl 15 3025 {Pe-08)
£ Tubldéy MNTU BOML(OL-1,0) i 5 IS 3028 (PH-10)
g Totsl Digsceved Salids migl 454 6040 200 15 3025 (P18
T Ammonis (a8 tolel smmonia-N)  mgl BDL (DLD.5) 04§ Mo relaxgton 15 3025 (P1-34)
8 Anicnic Detergonts (ea MBAS] mg!  BOL (DLO.) 0.2 1.0 Annes K of 15 13428
8. Cakilemas Ca g BE.1 75 200 IS 3025 (P1-40)
10 Chiceamines [as Cl;) myl  BOL{DLE.1) 4.0 Mo relsxalion  ©5 3025 (P-26)
11 Chiloride as Cl gl 10 250 000 I8 3028 (Pr-32j
12 Flugtide as F gl 025 1.0 15 APHAE 297 E4 4830F
13 Frin Residua! Chiorine mgi  BODL (DL0.08) s 1 FS 3028 (Pt-26)
14 Kilrzte gz KO, mig'l BOL{DL-1.0) 45 Mo refaxation 1S 3025 (Pt34)
16 Fmi: Compounts (2 mgl  BOL (DL 0.201) 000 0.o0e 15 3035 {Pt-43)
CHOH)
18 Sulphete as 50, gl 12 201 400 IS 3025 (F124)
17 Suiphide (a8 H,8) myl  BOLDL 0.02) oos No relaxation 18 3025 (PL25}
14 Tolal Akainiy as CaCl, gl 240 200 =1 15 30325 (Pi-23)
18  Tolal Hardness as CaCoy gl 320 200 g600 I5 325 (F-21)
20 Cymnide (es CN) mgl  BOLDOLG.02) 0.05 No relaxation |8 3026 (Pt:27)
21 Aluminumg{as Al mgl  BOL{DL 0.04) 203 02 _AF Hﬁzgm Ed. 31208
22  Bsrum rngll BOL (DL 0.1 {1} M SORPHART" Ed, 31208
By Iz
[VEKASH KLMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email . bd@ecosiepslab.com | www.ecostepslab.com | Tel : 481 120 4333226

CIN-

U93000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED
(Complete Test House For Testing of Environmental sample)
MABL Accredited Laboratory

acosteps @
P

laboratory
TC-5403
TEST REPORT

lssued to Doc Mo, ELPLIVAQFZ0  Amend, Mo & Amend, Diste

028 17.02 2018
Mis HCL IT City Lucknow Pvt. Ltd Lab Reference No ;250203016 W
BOS, Siddarth, 96, Nehru Place, ULR Mo. . TC154932500000078F
Meéw Delhi- 110818 Issue Dato D 10M0E20a5

Your Relference . Emall

Sample Particulars: Borewsli water sample was collected at "HCL Technology Hub” at Chack Gajaria Farms;
Suftenpur Road, Lucknow, Uttar Pradesh., on 28022025

Type of sample :  Borewsll Water Sample Registration Date 03032025
Sampling Date ¢ 280212025 Analysis Starting Date 0032028
Sampling Done by  : Lab reprasentative Analysis Completion Date - 10/03/2025
Quantity received ¢ 2Lir approx Tests Required : Mentionad below
| Sample's Location  : SEZ Area Nearby (DG Sampling Method : ELPLIVSORRZD
Room Back Side}
. Teot Results R Pege 2 of 2
| "% 0800 : 704
Permiss bla |
| Limit In tha |
Accoptable | Absance of
S.No Test Paramaters LPrlis Fesulls Limdt, max. Altarnate Test Method
l =
—— e T I m - | —
23 Boron as B) mg!  BOL{DLO.Y) 08 24 APHA I3 E0 31208
284  Capper{as Cu) mgi BOLDL 0.02) 0.0 1.5 APria, 23" Ed.3920R
28 lronssFe mgh 013 1.0 Mo ralazation |5 3052 (P1-53)
2 Magnesum as Mg mgd 417 30 100 APHA 237 B4 3500H
IT  Mangansss gs Mn mpl  BOL (DL 0.08) 01 0.3 APHA 23" E4 21208
22 Selenium (as Se) mgl  BOL (DL 0.01) Q.01 Mo relaxation  APHA 237 Ed 31208
29 Sier (23 Ag) mg!  BOL (DL 0.05) a1 No redmation  APHA 23" Eo. 31208
a0 Zing (e Zn) mgd  BOL (DL 0.08) 5 15 APHA 23" Ed 31208
3 Cedmium (as Cd) mgd  BOL{0L 0.001) 0.003 Mo relaxation  APHA 237 B4 31208
a1z Lead [as Ph) gl BOL (DL 0.005) 0.0 Mo relaxation  APHA 237 Ed 31208
33 Marcury (as Hg) mgl  BOL(DLO.0OY) 0.001 No relaxation  APHA 237 Bd 31208
54 Malybdenum (as MO mgd  BOL (DL 0.05) 0.07 Mo relaxatlen  APHA 23° Ed 31208
35 Mickel {2 Ni) mgd  BDUDLOOY) 0.02 Mo relasation  APHA 23° E4 31208
£ Tatal Arsenic (55 As) mg BOL(DL 0.07) Q.1 Mo refaxation  APHA 23" B4 31208
37 TowalChromium (ssCr)  mgi  BOL[DL 0.03) 0.05 No misxafion  APHA 23 B4 31208
===*END OF REPORT"****
BOL: Bebew Detesiion Limil

DL: Detmction Limil

-:hr;}ﬂ'dug:

IVIKASH KLMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepslab.com | www.ecostepslab.com | Tel - 491 120 4333226
CIN-US30000DL2014PTC26TE63



ECOSTEPS LABORATORY PRIVATE LIMITED

ecos teP__S |§§§" [Complete Test House For Testing of Environmental samiple
.I T 4

MABL Accredited Laboratonry

laboratory
TC-15493
TEST REPORT

Issued to Dac Mo, ELPLIVIOER0 Amend. No. & &mend. Daie

028 17.02.2018
Mis HCL IT City Lucknow Pyt Lid Lah Reference No. 25030317 W
806, Siddarth, 98, Nehru Placs, ULR Mo. o TS S483250000007T3F
Mew Defkhi- 110018 Iszun Date 03025

Your Reference Email

Semple Particulars: Borewall watar sample was collected at "HCL Technology Hub® at Chack Gajaria Farms,
Sutanpur Read, Lucknow, Littar Pradesh., on 2B/02/2025,

Type of sample v Borewed Waler Sample Registration Date  : 030312025
Sampling Date v 28022025 Analysis Starting Date ¢ 002023
Sampling Done by  : Lab representative Analysis Completion Date @ 10/0W2025
Quantity received v 2 Lir approx: Tests Required ¢ Mentionad below
_Sample's Location  : Tower SDC-1 Paniry Room Sampling Method : ELPLANGEOR20
Tiast Results Fage lotl
15 10500 ; 2072
Pernissible
Limit i the
& Mo Test Parameters Units | Results  LocuPtable | ence of TestMsthod |
LMAL | Alternate
AP SOUMGE, MaK.
1 Colr Hezen BOL [DL-50) ] 16 15 3025 (P04}
2 Cdaue : Agresabis Agmeabie foraeatio I5 3035 P-05)
i - T34 6585 Mo relaxation 1S 3025 (Pt-11)
i Tasle - Agressble Agmenkle Agroenbla. |5 3025 (PL08)
£ Turbidity NTU  BOLDL-1.0) 1 5 IS 3035 (Pt-10)
4  Tolel Dissokead Solics mg'l J56 S0 20017 15 025 (P1-18)
7 Ammonia jes total emmeniad) mgl  BOL (DLO.5) a5 Mo relaxation 18 3025 (Ph34)
B Anignic Detergents fas MEAS)  mgll BOL {DLO.1) 0.2 1.0 Anriex K of 1S 13428
9  Calcium {as Ca) mpll 72.1 75 200 15 3025 (PL40)
10 Chloramines (as Ci) mgl  BOL{DLD.1) 40 No relaxation 18 3025 (Pt-26)
11 Chiokde ias Gl gl 28 280 18040 BE 3025 (P32
12 Fluonde (s F) gl Q.38 1.0 1.6 APHA 237 B4 4500F
13 Free Resideal Chiodne mp!  BOL (DLO.OS) 0.2 i IS 3025 (Pr-26)
14 Witrote (a3 NOy) mgl  BOLiDL-1.09 &5 Mo relmmtion 16 3025 (PL-24)
15 Prenchc Compourds (as mgll  BOL (DL &001) 8.001 002 IS 3025 (Pid3)
CaHsOk)
16 Sulphate (as 504) mgl 1a 200 400 15 3026 (P24
17 Buiphide (a5 H.3) mgdl BOLIDL o) 0.08 Ma mlakation 15 3D (P-29)
18 Total Akalnly (as CaCio,) migl 320 20 BO0 I8 2026 (P23}
19 Total Hardnass (a5 CaCOy) il 208 200 BOD 15 2025 (P1-21)
20 Cyanide (83 TN) gl BOLDAL Gu02) £.08 Mo rslakation 15 3025 (P27
21 Aluminum (as Al mgd  BOL{DL0.01) ool 0.2 APHAZT Ed 31208
_ 22 Beum l!ﬂ;l"ﬂaj mgd  BOL [BLG.1) or Mo relaxation  APHAZZ Ed 31208
S
c d By A
{WIKASH FLRAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecosiepslab.com | www.ecostepsiab.com | Tel : +91 120 4333226

CIN-US3000DL2014PTC26TE63



-."-I {Complete Test House For Testing of Environmental sampls
— NABL Accredited Laboratory

t i ECOSTEPS L ABORATORY PRIVATE LIMITED
ecosteps i

laboratory ;?._
hl'c.-‘liﬂ.l
TEST REPORT

Izsued to Do Mo, ELPLUIVIOF20  Amend. No. & Amend. Date

28 1702 2018
Mi's HCL IT City Lucknow Pwt. Ltd Lab Reference Mo. i 260303017 W
B0, Siddarth, 86, Nehru Place, LULR Me. P TE S48 3250000007T0F
Mew Delhi- 110019 Issue Date PO [0k T

Your Referance v Emafl

Sample Particulars: Borewell water sample was collected ai "HCL Technology Hub™ al Chack Gajaria Farms,
Sultanpur Road, Lucknow, Uttar Pradesh.. on 28/02/2025.

Type of sample : Borewel Waber Sample Registration Date  : 03032025
Sampling Date : 2B/02r2025 Analysis Starting Date o OvDas2025
Sampling Done by  : Lab representative Analysis Completion Date : 10/032025
Quaniity recelved ¢ 2 Lir approne Tests Required ¢ Mentiohed below
Sample’s Location  : Towsr SOC.1 Pantry Room Sampling Mathod : ELPLANSORR20
. Test Results Page 2 of 2
‘ 1570500 ; 2012
T Fermissiblo
| Limit in the
Accoptable | Absence of
| SMa Test Paramaters Units Results Lirmie, mas, Alternats Tast Mathad
sourcE,
23 Baron (a3 B) mgl  BOL (CL 0.9) 05 14 APHA 75" Ed 31208
24  Coppef {#s Cu) mgl  BDL{DL 0.02) 0.08 15 APHA 25" Ed, 31208
25 Iron(es Fe) mg  BOL (DL 008) 1.0 Mo refxation IS 3052 (F153)
26 Magnes:um jps Mg) mgi 6.0 30 100 APHA 23" E0.3500 8
2T Manpansse (es Mn) mgd  BOL(DL 005 0.1 0.3 APHA 777 EA 31208
28 Selenium (s Sa) mgA  BOL({DLOD) 0.0 Mo ralaxation  APHA 237 Ed 31208
23 Sitver (a8 Ag) mgd BOL (DL 0.05) a1 Mo relexation  APHA 237 Ed 31208
30 Zne(as In) mgh  BOL (DL 0.05) 5 1 APMA 23" EC 71208
31 Cadmium (as Cd) mat  BOL (DL 0.00%) 0.003 Mo relaation  APHA 23" Eg 31208
32 Lead (s Pb) mgd  BODL (DL 0.005) oo No relzeation  APHA 23" Ed 31200
33 Wercury (8s Hg) mpgl  BOLDLO.00Y) f.0m No refaation  APHA 23" Eo 311208
M Molyodenum [aa MO) mg!  BOL (DL 0.05) nor Mo relaation  APHA 23™ Ed. 31208
35 Mickal (g3 M) mgd  BOLIDLO.OY) 0.02 No relawation  APHA 23" Ed 31208
3# Tatal Arsanic {as As) migl BDLIDL 0.01) 0.01 Mo miaistion  APHA 23" B0 37200
37 Totsl Chromiumias Cr)  mgd  BOLICL 0.03) 0.05 No relaxation  APHA 23 Ed 31208
FESEND OF REPORT* =
BEL: Delow Dotaclion Limk
Dot Dabactiom Lk
o
Ch By
(VIKASH KUMAR)

Laboratory, D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email | bd@ecostepsiab.com | www.ecostepslab.com | Tel : +91 120 4333226
CIN-US3000DL2014PTC267663
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ECOSTEPS LABORATORY PRIVATE LIMITED
[Complete Test
|

House For Testing of Environmental sample
MNABL Accredived Laboratory

laboratory s
' W
TC-15483
TEST REPORT
fzzued ta Doc No Amand, No. & Amend, Dale
ELPLMWGFI20 28 17022018
Wrg HCL IT City Lucknow Pyt Ltd Lab Reference No. | 250303018 W
B8, Siddarth, 96, Nehru Place, ULR No. v TG 54832500000080F
Mew Delhi- 110019 Issue Date S [T T
our Refarance  Email

Sample Particulars: Borewed water sample was collected a1 "HCL Technology Hub® at Chack Gajaria Farms,
Sultanpur Road, Lucknow, Uttar Pradesh,, on 28/02/2025,

Type of sample i Borewall Watar Sample Registration Date  : Q3032025
sampling Date 1 28027028 Analysis Starting Date : ORO32026
Sampling Done by  : Lab representabive Analysis Completion Date : 10032025
Quantity received i 2 Lir approx, Tests Required : Mentioned below
Sample’s Location  : Tower SDC -2 Pantry Room  Sampling Method : ELPLANSOR20
Test Results Page 1 of 2
| IS 10800 : 2012
inniblp
Limit in tha
5 No Test Parameters | Units Results \ Lbiabia | Absence of Test Method
| i %
— | source, max. | i
T Color Horen  BOL {DL-6.0) ] 15 IS 3025 (Pt-04)
2 Odour 5 Agrasable Agreeadle  Agresabls 15 3025 (Pt-05)
4 gH T.28 B585 Mo mafExaten 18 3035 (F-11)
4 Tasie . Agramabis : Agresable |5 3025 (PHLDA)
5  Turbidity NTU BOL{DL-1.3 1 5 15 3025 (PH10)
g Tatal Disschved Solads rrigl ad 5aa 2000 153025 (P1-18)
7 Ammona [es total ammania-N). mgrl BOL (DLO§) 05 Mo relsxation 15 3025 (P1-34;
8 Anignic Detergerts (os MBAS)  mgdl BOL {DLO 1) 0z 1.0 Annax Kof |5 13428
8. Calclum fas Ca) mgdl 2.1 75 200 FE 026 (Pi-40)
10 Chioraménas {2a Ciy) migil BOL (OLQ 1) a0 Mo relaxation 15 3025 (PL-26)
1 Chioside (as Clj mgi s 250 1004 IS 3026 (Pt-32)
12 Flugride (a5 F gl .40 10 1.5 APHA 23 Ed 4500F
13 Froe Residual Chigrine mgll  BOL (DLD.05) 02 1 15 3025 (PL-26)
14 Nitrate {35 NOy) gl BOLDOL-19) 45 Mo relassbon 15 3035 (P1-34)
15 Fhunnl;l: Comocunds {as mgl BDL DL G001 a0 nona 15 3025 (Pt-43)
CoHgOH)
18 Sulphate {as S0, mg!| 10 200 400 15 30245 (Pt-24)
17 Sulphide {as H,5) mgll  BOL[OL 003 006 Mo relmation 1S 3025 (P12}
18 Tolal Asalinity (as CaCOy) mgi 270 200 00 1S 2025 (P1-23)
18 Total Hardness {(as CaCOy) g 185 200 B0g I5 3025 (M-21)
20 Cyamnda (as CN) mgd BOLIDL 0.02) 0.05 Norelacation 153025 (Pt-27)
21 Alumirurn (&8 Al) mgil BOLIOL 0.01) 043 nz APHAZY® B0 31208
£2  Barium (as Ba) mgl BOL (DLO.1) &7
| N
Cheched By
(VIR KLIMAR)

Laboratory: D-110, Ground Floor, Sec-83, Noida-201301, Uttar Pradesh [India)
Email : bd@ecostepslab.com | www.ecostepslab.com | Tel : +91 120 4333226
CIN-LI3000DL2014PTC26T663
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LCOSTEPS LABORATORY PRIVATE LIMITED
[Complete Test Howsa For Testing of Environmental sample)

MNABL Accredited Laboratory

TEST REPORT
tssued o Do N, Amend. No. & Amend, Data
ELPLAVIQF!20 028 17.02 2018
Mis HCL IT City Lucknow Pvt. Litd Lah Reference No. | 250303018
BO8, Siddarth, 86, Nehru Flace, LULR Mo, ¢ TC154832500000080F
Mew Delhl- 110012 Issue Date v 10VDEE0RE
Your Reference Emall

dample Particulars. Borewell water sample was collected at "HCL Technology Hub® at Chack Gaiaria Farme.
Sultanpur Road, Lucknow, Uttar Pradesh., on 28/02/2025,

BOL: Bl Dedeckicn Limii
OL: Dwiestion Limil

-
(VICASH KLIMAR]

Type of sample : Borewell Water Sample Registration Date  : 0303/2025
' Sampling Date : 28/02/2026 Analysis Starting Date : 0ama2ozs
Sampling Done by : Lab representative Analysis Completion Date : 10032025
Quantity received i 2 Lir approx. Tests Required ¢ Menfionsd below
Sample's Location  : Tower SOC -2 Pantry Room  Sampling Mathod : ELPLAINSOP20
Test Reaulin Page 2af 2
|5 10808 : 2012
Permissible
Limit in the
bcceptable | Absence of
S5.Ma Tout Paramaters Unifm Rosults Limit, max. Alternate Test Mathod
| BOURGE,
= g | max. |
21 Bwon(as Bj mgil BOL(OL 1) 05 24 APHA 23" Ed 51708
24 Copoer (s Cu) mgl  BOL{DL 002 0,08 1.5 APHA 23° Ed 31208
L Iron (o Fa) mgll BOL {DL 0.05) 1.4 Mo relaxation  §3 3052 (Pr-Ed)
26 Magnesium (as Mg) mgl 6.7 an 100 APHA 237 Ed 3500 B
27 Manganess (as Ma) mgl  BOL (DL 0.08) 01 0.3 APHA 237 Ed 21208
23 Salenium [as Sa) mgll  BOL (DL 001 a0 Mo ralesation APHA 23" Ed 31208
2% Silver (es Ag) mgd  BOL (DL 0.05) o1 Nao relaxation  APHA 237 Ed 31208
3D Zinc few Zn) mgl  BOL (DL 0.05) 5 15 APHA 23" Ed 31208
3 Cadmium (23 Cd) mgfl  BOL (DL 0001} 0.003 Mo relaxafion  APHA 237 Ed 31208
32 Lesd(as Ph) mgd  BOL (DL 0.005) 0.0 Mo refaxation  APHA 237 BEd 31208
11 Marcury (as Ha) mgl  BDL{DLO.OOT) 0,001 Mo relaxation  APHA 217 Ed 31208
M Moybdanum (as MO mgl  BOL (DL 0.05) 007 Mo reisaaton  APHA 23" Ed 31208
35 Mickel (as Ni) mgl BOL(DLO.OY) 0.0z Mo relgaation APHA 23 Ed 31208
38 Toia Arseric (as As) mg!  BOL{DL G.01) 0.01 No refmxation  APHA 237 Ed. 31208
37 Tet Chromium {ssCry  mg!  BDL{OL 0.03) _0.08 No relexafion  APHA 23" Ed 31208
~+~END OF REPORT-"**

Laboratory: D-110, Ground Floor, Sec-83, Noida-201301, Uttar Pradesh (India)
Email : bd@ecosiepslab.com | www.ecostepsiab.com | Tel - +81 120 4333226
CIN-U93000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED
1"' (Complote Test House For Testing of Environmental sample]
MABL Accredited Laboratory

ecostePs P

laboratory ;E-_,
n: um
TEST REPORT

|sswed to Dice Ma, Amand Mo & Amend Dabs

ELPLIVGF 30 028 17.02.2018
Mis HCL IT City Lucknow Pvt. Lid Lab Reference Mo, 250303078 W
808, Siddarih, 96, Nehru Place, LR No ¢ TC154932500000081F
Hew Delhi- 110019 Issue Date CO100ARD2S

Your Reference ! Email

Sample Particulars: Borews!! water sample was collected at “HCL Technolegy Hub' at Chack Gajeria Farms,
Sultanpur Road, Lucknow, Uttar Pragaesh., on 280272025

Type of sample ¢ Borewsll Watar Sample Registration Date  : 03/03/2025
Sampling Dale 1 28/02/2025 Analysis Starting Date + 03032025
Sampling Done by : Lab representstive Analysis Completion Date @ 10/03/2035
| Quantity received : 2 Lir approx. Tests Required ! Mentioned below
Sample's Location  : Admin Block Back Sicde Sampling Method : ELPLAINSOR/20
Test Results Page 1of 2
Limitin tha
& No Tost Paramoters Units | Rosults | Rl | Absence of Test Method
Alternate
g R ) BOUTCE, MAX. R
1 Clar Hazen BOL|DL-50) ] 15 15 3025 (P-04)
7 Duour - Agresatie Lorzeeble horesabls 1S 3025 (P05
1 pH . 720 8586 No refaxation 15 3025 (P11}
i  Taste - Agrenable #gresphls Agramabls 15 30325 (PHOE)
] Turbidity WNTLI BOLDL-1.09 1 ] 5 3028 (PE=10)
B Tolal Dissahed Eslids mgh =0 £00 2000 I5 3025 (Pi-18)
7 Ammonis (ss ofsl smmonia-)  mgd BOL {DLO.S) 0.5 Na relaxation 15 3026 (Pt-34)
B Anionic Delergents (as MBAS)  mgd BOL (DLD.1) 02 14 Anrax K of IS5 13424
i Calelum {as Caj mgi &0 Th 200 13 3G25 (Pr-ad)
18 Chicraminas {as Ck) mgd  BOL[DL0.1) 4.0 Mo melaxation 1S 3025 (P{-36)
11 Chigrice (as Cl) mgfl 74 250 1000 15 2024 (P1-52)
12 Fuchde (@ F) gl oaz 1.0 1.4 APHA 23" Ed 4500F
13 Fres Residual Chloring mpd  BOL (DLGDS) a2 1 IS S (Pi-29)
14 bitrnte (a8 MOy migl BOL(DL-1.09 45 Mo relasation 15 3025 (PL-34}
15 Phenolic Compounda [as mgl BDL (DL DD} 3.0 poc2 15 025 (Pt-43)
Hj
18 gum?nﬂm jas 504 mgll 12.8 200 400 I5 3025 (Pl-24)
T EBulphide (a3 H:5) gl BOLEDL 0.02) 006 Hoelawatan 15 3025 (P20
18 Total Alkalingy (s Cal0,) mgi 6 200 600 5 025 (P23
18  Total Hardness (a8 CaCDs) mgh 175 200 800 F5 3025 (P21}
20 Cymnide (ss CM) mght  BOLIDL 0.02) 008 Mo rebacation |15 3025 (PE-2T)
21 Almirum {as Al mgl  BOLDL0.01) 0.03 0z APHAZZ™ Ed.21208
22 Barium (osBa) mgh_ BOL (DLO1) K Na relaxaticn .n.mﬁ.z'-" Ed. 31208
II BI‘F‘:. _—
checked By
[VIKASH KUMAR)

Lahoratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bdi@ecostepsiab.com | www ecostepslab com | Tel : +91 120 4333226

CIN-US3000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED
L?%':‘n (Complete Test House For Testing of Emviranmental sample)
ﬁ NABL Accredited Laboratory

@Ccosteps

laboratory
1r|:-1-m1
TEST REPORT

lasued to Do Mo Amend Mo, & Amand Oate

ELPL/VGQF G2& 17.02. 2008
Mis HCL IT City Lucknow Pvt, Lid Lab Reference No, 250303012 W
806, Siddarth, 96, Nehru Place, ULR No. i TC154532500000081F
Mew Delhi- 110019 Issue Date 100372025

Your Felsrenco Email

Sample Particulars: Borewell water sampie was collected st “HCL Technology Hub® &t Chack Gajaria Farms,
Sutanpur Road, Lucknow, Uittar Pradesh., on 28/02/2025

Type of sample » Borewed| Water Sample Registration Date  © 03032025
Sampling Data ¢ PRM22025 Analysis Starting Date ! DWUS2025
Sampling Done by : Lab regresentative Analysis Completion Date 10032035
Quantity received : Z Lir approx. Tests Required ¢ Mentioned below
Sample's Location . Admin Block Back Side SamplingMethed  : ELPLANSOPZ0
== = Tost Hosults Paga 2 of 2
| 15 10800 : 2012
Parmiasibles
Limit in the
Acceptable | Absence of
B.No Tost Parameters Linits Resulls Limit, max. Altornote Twat Mothod
soUrce,
~ - AN,
23 Boson (s B) mgl  BOL (DL G.1) [ 74 APHA 23~ Ed 31208
24 Copoa (a8 Cu) mgll BOL{CL 003 0.a% 1.5 APHA 237 Ed 21208
25 lran {=s-Fa) mgil BDL (DL 0,05} 1.0 Ko relaxation |8 3052 (F-53)
26 Magnesium (s Mg) mg'l & 30 1 APHA 23% Ed.2600 8
a7 Mangenese (a3 Mn) mgl|  BDL (DL 0.05) 01 0.3 APHA 237 Ed. 31208
28 Salenium (as Sa) mgl BOL (DL 0.01) 0.0 Ho relaxafion  APHA 23° Ed 31208
29 Gilver {5 Ag) mgl  BOL (DL 0.05) a1 Mo relaxation  APHA 237 Ed 31208
0 Zing(esZn) mg!  BOL [DL 0.085) § 15 APHA 23° Ed. 31208
Al Cadmium (a3 Cd) ml BOL (DL 0.001) 0653 No relaysfion  APHA 237 Ed 31208
32 Lesd(as Ph) mg/l  BOL (DL 0.005) 0.01 Mo relaxation  APHA 237 Ed 31208
i Mercury {as Hp! mgl BOL{DLO.001) (.00 Mo relaxation  APHA 73° Ed 31208
a4 Malybdensim (as MO mig¥l BOL (DL 0,05 aar Mo relaxaton  APHA 237 Ed 31208
35  Nickel (aw NJ) mg!!  BOLDLO.OY) o Mo rolaxation  APHA 23" Ed 31208
ElS Tedsl Arsenic (as As) mgl BOLOL GGy 0.0 o relaxation  APHA 237 Ed 31208
ar Tels Chromium (as Ty moll BDL{OL 0.03) 005 Mo refexation  APHA 237 Ed 31208
resEND OF REPORT =

B0L: Boiorw Totecton Limit
1 Derteeciion Limil

cimhrey

(VIKAGH KUMAR)

Laberatory: D-110, Ground Floor, Sec-83, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepsiab.com | wiww.ecostepslab.com | Tel : +91 120 4333226
CIN-U93000DL2014PTC287663
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Issued to

M's HCL IT City Lucknow Pvi. Lid
B0&, Siddarth, 86, Nehru Placs,
New Deihi- 110012

L%,

ECOSTEPS LARBORATORY PRIVATE LIMITED
W (Complete Test House For Testing of Environmental sample)

NABL Accredited Laboratory

TG54
TEST REPORT

Do Ha Amend, Mo, & &mand, Dat
ELPLMCF2E 024 17.02.2018
Lab Raference No. @ 250303020W
LR Na. © TC154932500000082F
Isspe Date fO 10032025
Your Reference Emaif

Sample Particulars: Borewed water sampie was collected at "HOL Technology Hub® @1 Chack Gajarla Farms
Sultanpur Road, Lucknow, Uttar Fradesh,, on 280272025,

| Type of sample : Borews|l Water Sample Registration Date  : 03/0372025 |
Sampling Date : 2BA0272025 Analysis Starting Date ;030372025
Sampling Done by : Lab representative Analysis Completion Date : 10032025
Quantity recelved ;2 Lir approx. Tests Required ¢ Menbonsd balow
Sample’s Location  : Tower [T-01 Paniry Room Sampling Method : ELPLAISOP20
Test Results Pagelof2
T ] 1510500 2012 '
Fermissibia
Limelt Inv the [
Accaptable
2 Me Tas! Parameters Unis Rosults Limit, max, l:;[:ﬁuﬂ Toat Mathad
source, max. |
i Gk Hazen  BOL (DL-5.0} 5 -] 1S 06 [Fi-Dd)
7 Odour . Agressble Agresable  Agresable 1S 3025 (Pr-05)
£ gH - 7.3 4585 Mo relpxation 15 3026 [Fi-11)
4 Taste . Agresable Agronable Agreeable |5 3028 (Pu0d)
8 Turbidity WTU  BDLIDL-1.0) 1 B IS 3025 (P+-10)
i Total Desclved Solide mgdl 420 &0 X400 1S 2026 [PL-18)
T Ammonia (36 ot ammonta-N) - mgh BOL (DLOG) 4 Mo rélaxation 15 3025 (F1-34)
8 Ancnic Detergents fas MBAS) mgd  BDL{DLO1) 0.2 1.0 Annaex K of I§ 13428
8 Calcium {as Ca) mg 70 1 i 200 S 3025 (P14
10 ChilomEmines (a8 Ck) mig/1 BOL (BLO.1) 4.0 Mo relaxalion 15 3028 (F1-256)
11 Chioride (as Cl) mgdl 14 250 1000 5 3026 (F1-32)
14 Fluonde (a5 F) mgA 0.37 1.4 145 APHA 237 B¢ 4500F
13 Fres Residual Chlorine mgl  BOL (DLO.0S) a2 i 153025 (Pi-2%)
14 Nikrate (g8 KOy mig# BOL{DL-1.0) 45 Mo malaxation |5 3025 (Pi-34)
15 Prenolic Compaurds (as mgh  BDL{DL O.00) oo 0002 153025 (P13}
C H
1% s::ﬂrl'nnm] (a5 50,) mg 18 200 400 15 3025 | Pt-24)
17 Buiphide [as W5} gl BOLDL .02 OLG& Wo relaxation 18 3025 (PL-2E)
18 Total Alkairity (as CaCOy) mg 370 200 B0 5 3025 (Pt-23)
12 Total Hardnass (a5 CaCOy) mgh 355 20a Bon IS 3025 (P21}
20 Cyanide (as CN) mg?  EBOLDL0.02) 0.08 Norelexafion 15 3025 (P27}
21 Alpminum [gs Al mgd  BOLDL 0.01) nod 02 23" Eg. 31208
22 Barum (2= Baj mgd ___ BOL (DL 0.9} a7 He relmxation H A2y " Ed 31208
[y X
Cheched By Au
(VIKASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepslab.com | www.ecostepslab.com | Tel : +81 120 4333226
CIN-US3000DL2014PTC287662
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Issuied to

ECOSTEPS LABORATORY PRIVATE LIMITED
[Complete Test House For Testing of Environmental sampla)

MABL Accredited Lzboratory

laboratory
TCA5483
TEST REPORT

Doc ko Amard, Mo & Amend Dale -

ELPLAYWOFED 028 17,02 2018
Mi's HCL IT City Lucknow Pvi. Lid Lab Reference Mo, = 250303020 W
806, Siddarth, 98, Netiru Place, ULR Mo, TC154832500000082F
Hew Dalhi- 1100418 Issus Date L 10032025

Your Reference Ernail

Sample Particulars: Borewell water sample was collected at "HCL Technology Hub® st Chiack Gajaria Farms,
Suftanpur Road, Lucknow, WMtar Pradesh,, on 28/02/2025.

Type of sample : Borewsd Watar - Sample Registration Date  : 03032025
Sampling Date 2810212028 Analysis Starting Date : 03/032026
Sampling Done by : Lab reprasantative Analysis Completlon Dete : 10/032025
Quantity received : 2 Lir approx. Tesls Required i Mentloned below
| SBample's Loeation  : Tower IT-01 Pantry Roem Sampling Mathod : ELPLNISCR20
= Tent Resubls _ Page 2af 2
| 15 10500 - 2012
| Permissible
Limit in the
Accepiabls | Abeence of
B.Mo Twet Paramatars Unitn Rosults LEmit, max. Alornate Test Method
SO,
s e —— L . TR S P m-:‘ T,
23  Boronlas @) mgd  BDL (DLO) 05 24 APHA 23" Ec 31208
24  Copper (as Cu) mgd  BDLIDL 0.02) 005 15 APHA 27 Bd 11208
25 iron (as Fe) mgA  BOL (DL D.05) 10 Mo relestion 18 3082 (PL-53)
26 Magnesium (s Mg) mgh 437 30 100 APHA 277 Ed 3500 B
27 Marganese (as Mn) mgt  BOL (DL 0.05) 01 03 APHA 23" B4 31208
28 Selenium {as Se) mgd  BOL{DLD.04) 0. Mo relacpbion  APHA 23" Ed 31208
0 Silver (83 Ag) mgd  BOL (DL 0.05) o1 Mo refaation  APHA 23" Ed 31208
3 Znc(anZn) mgh  BOL (DL 0.05) 5 15 APHA 21" Ed. 31208
3 Cedmiumn (a5 Cd) mgh  BDL (DL O.001) 0003 Mo refaxation  APHA 23° Ed 31208
32 Lead (8= Pn} mpt  BOL (DL 0.005) 0.01 Mo relasation  APHA 23" Ed 31208
33 Mercury {as Hg) mgl  BOL{DLO.001) £0.001 Norelaation  APHA 23" Ed 31208
¥ Moiybdenum (as MO) mg"  BOL{DL 0.05) 007 Nz relaxstion  APHA 237 B4 31208
35 Mickel (o Mi) mgf  BOL{DLO.0Y) o.02 Narelaxstion  APHA 237 Ed 31208
3 Total Arsenic (58 As) mgl  BOLOL0.01) 001 Mo mlexatfion  APHA 237 Ed 31208
37 Towl Cheomium (aa.Crj  mg)  BOLOL 0,03) 0.05 Norelaxstion  APHA 237 £d 31208
wreerEND OF RERORT "o
BOL: Bolow Dideclion Lk
DL Detaclicn Ll
]r'H.
i
Checked By
[WIKASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email  bd@ecostepslab.corn | www.ecostepsiab.com | Tel : +31 120 4333226
CIN-US3000DL2014PTC 267663
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1,| (Complete Test

ECOSTEPS LABORATORY PRIVATE LIMITED

House For Testing of Envirenmental sampls)
MABL Accredited Labaratony

laboratory
rt.u.m
TEST REPORT

Do Mo, Amand Mo & Amand, Date

ELPLMIGFIZD D28 1702 2018
Wis HCL IT City Lucknow Fvt, Ltd Lab Reference No. - 250303021 W
B0E, Siddarth, 88, Mehru Placa, ULR No, TC1545328500000083F
Hew Delhl- 110048 Issue Date 1032025

Your Reference Email

Sample Particulars: Borewell waler sample was collected at "HCL Technology Hub" at Chack Gajana Farms,
Sultanpur Read. Lucknow, Uttar Pradesh , on 28/02/2025,

| Type of sampla i Borewsl Water Sampie Registration Date  : mrcm::rzs
| Sampling Date : 280272025 Analysis Starting Date :
SamplingDone by  : Labrecresentativa Analysis Complation Date 194133.!!025
Quantity recelved  : 2 Lir approx. Tests Required ¢ Mantioned below
| Sample's Lecation - Tower IT-02 Pantry Room Sampling Method . ELPLAN'SOP20
Test Results Page 1of 2
: 1510500 ; 2012
Formissibla
Limit n the
S.MNo Test Parametars Units Results | {*-oP23 | absence of Tast Method
LMA | Alternate
——r— . - — —-*"um m.l. G W o ol o ¥ o "l d o w
1 Colar Hagen BOL {DL-50) ] 18 I8 3025 (Pe-0d)
2 Odour . Apreeadis Agreeable  Agreesbla 153025 (PLDS)
I pH . T35 B.5-8.6 Ha melaxation 15 3025 (P11}
4 Tasta . Agreeahle Agresable  Agreeable |5 3025 (P08
5 Turbidity NTU  BDL{DL-1.0) 1 5 IS 3026 (P1-10)
8  Total Disscived Soids g 378 500 2000 IS 3026 {P1-16)
T Ammonia (ms total ammonia-N}  mgf  BDL(DLO.S) 05 Mo rslgxetion 15 3006 (Pr3a)
& Anionic Detergants (as MBAS)  mgd BOL {DL0.1) 0z 1.0 Anra Kool 15 13428
9 Caklum (a2 Ca) migd iR ] 204 IS 3025 [Pyad)
e GChicraminas (as Chl mgA BOL (DLD.Y) 40 Mo relaxatien 15 3025 (P-26)
1 Crlarioe (as Cl) g 1] 250 1000 S 3025 (P32}
12 Fiuorite (a3 F) mpA .42 1.0 1.5 APHA 23" Ed 4500F
13 Frae Residual Chiorine mgl  BOL (DLO.OS) 02 ! 5 3025 {PL28)
14 Nieds (38 NOy) migt BOL{DL-1.0) 45 No redguatan 15 3025 [Pr34)
15 thli:}ﬂmpnunda {as mgl  BOL {DL 0.001) o.001 0.002 IS 3025 {Pr-43)
L Hg O
16 Sulphsie (as 50,) g 18 200 A00 IS 3025 (PL-24)
17 Sulphida ias H:5) mgd  BOLDL 0.0%) 008 Mo relaxation 1S 3028 JPL-29)
16 Totml ARalinly (25 CacO,) miget 380 200 800 1S 3025 (P1-23)
16 Tatal Hardness (as CaCO,) gl 245 200 B0O IS 3025 (P12
201 Cyanide (ag CNj gyl BOL{DL 0.02) 05 Mo relexahon |5 3085 rF"1-.?.'-‘;|
a1 Aluminum (as A gl BOLEDL .01 i Lsd 02 APHAZT" Ed 31208
22  Basjum {s5.Ba) mgt  BOL (DL 01 ar Mo relacation AH—H-E.!" Eo 31208
L
By
[VIKABH KUMARY

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepsiab.com | www.ecostepslab.com | Tel | +31 120 4333226
CIN-US3000DL2014PTC 267663



cam . ECOSTEPS LABORATORY PRIVATE LIMITED
gﬁg vy .\ [(Complete Test House For Testing of Environmental samph
L'frkﬁ i NABL Accredited Laboratory

ecosteps

laboratoryl™

TC-15483
TEST REPORT

Issued fo Dac Mo Amand. No. & Amend Date !

ELPLAWIGER2D 028 1702 2018
M's HCL IT City Lucknow Pvt. Lid Lab Reference No. = 250303021 W
B06, Siddarth, 98, Nehru Place, ULR Mo. TS 154832 800000085F
Mow Delhi- 110018 Issue Date 1002026

Your Reference Email

Sample Particulars. Borews|l water sample was collscted at “HEL Technology Hub® at Chack Gajana Farms
Sultanpur Road, Lucknow, Uttar Pradesh,, on 28002/2025

Type of sample : Borewsll Waler Sample Registration Date  ; 03/03/2025
- Sampling Date : 2BR2I2025 Analysis Starting Data : 030Y2026
Sampling Done by  : Lab representative Analysls Completion Date ; 10/03/2025
Quantity received 2 LY approx Tests Required t Mentionad below
Sample's Location  : Tower IT-02 Pantry Room Sampling Method 1 ELPLAINSCP20
Test Rosuits R Page 2 old
| 1810500 - 2012
Permissible
Limit in the
Apcopinble | Absence of
8.No | Tesl Parameters Units Results Limit, ma. Altarnate Teet Mothad
source,
Ty PO TLENT, | max, =]
21 Boren jes B) mg BOL (DL 0.1) 0.5 24 APHA 23" Ed. 37208
4 CopperiasCul mgd  BDUDL 0.0Z) 0.05 15 APHA 737 E4 31208
25 Iren (&8 Fa) mgd  BOL (DL 0.0%5) 10 ho ralaxation 15 3052 (P1-53)
2 Magnasium (s Mg) magdf 189 i 100 APHA 23" Ed 3500 B
27 Mangansse (as Mn) mgd  BOL (DL 0.0%) g1 0.3 APHA 22" Ed 11208
28 Belonlum (aa Se) mgi  BOL(OLC.M) 0.0 Mo relexstion  APHA 23" Ed 31208
20 Silher (35 Ag) mgd  EDL (DL 0.08) a1 Mo relecation  APHA 23" Eo 31208
0 Ane(aszn) mgt  BOL (OL 005} 5 15 APHE 23" Bd 31208
31 Cadmium (as Cd) mgd  BOL (DL 0.001) a0oa No relation  APHA 23" Ed 31208
32 Leadiss Pb) mgt  BOL (DL 0.005) oo Norelawation  APHA 23" Ed 37208
33 Memury (s Hg) mgd  BDL{DLO.OOY) c.co1 No relaxation  APHA 237 Ed 31208
34 Moibderum (as MO) mgt  BOL (DL 0.05) o7 Mo melaxation  APHA 237 E4 31208
35 Nigkel jas M) mg?  BOLDLO.OY) 0.02 No mlaxation  APHA 23" E4 31208
3 Totel Areank (as As) mg BDLICL 0 o1) 001 Mo mlaxation  APHA 237 B4 31208
mgl BOLIDLOOZ 005 Ho melaxation  APHA 23° Ed 31208

57 Tota! Chramlum [as Cr}
; SREEND OF REPOR s

EDL: Delow Duisciian Lime
D4 Cetaction Limig

r
Checkled By
[VIKASH KUMAR)

Laboratory; D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepsiab.com | www.ecostepslab.com | Tel : +81 120 4333226
CIN-US30000L2014PTC 267663
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ECOSTEPS LABORATORY PRIVATE LIMITED
\l'\, [Complete Test House For Testing of Environmental sample]

MABL Accrodited Laboratory

TEST REPORT
Dac Mo, Amend, Mo, & Ameng, Dele
ELPL/NVAQF20 28 17T.02 208
Lab Refarance Mo, | 250303022 W
ULR Ha, t TC154932500000084F
Isaue Date A 1115 T
Your Refarence ! Email

Sample Particulars: Borewell water sample was coliected at "HCL Technology Hub® at Chack Gajana Farma

Sultanpur Road, Luckrow, Ultar Pradesh,, on 2880212025

Type of sampla ! Borewsl Water Sample Reglstration Date 0340372025
Sampling Date : 2BA0212025 Analysis Starting Date : 03032025
Sampling Dona by @ Lab representative Analysis Completion Date : 10032025
Quantity roceived  © 2 Lir approx, Tests Raquired i Mantanad balow
| Sample's Location  :  Towsr [T-03 Paniry Room Sampling Method :  ELPLAISDP20
Test Results Poge 1 of 2
! IS 10500 ; 2012
Parmissibla
Limikt in tha
5.No Test Parameters Units Results | Accoptablo | o nee of Test Method
Limit, mas. Alternate
BOUFSE, Max,
| Cooiar Hazen BOL (DL-5.0) 5 15 IS 3025 [Pe4)
2  Ddour - Bpraaahls Acraeahla Agrasabia I8 3025 [PEL5)
i pH - 7.0 6.5-B5 Mo refaxabon 1S 3025 {P-11)
4 Taste = Agreashia & Aprecabls |5 3025 (P08
B Turbiciy NTL BOL(DL-1.0) 1 & IS 3025 {PE-10)
i Total Dissolved Salds mgh i85 500 2000 IS 3025 (P=16)
T Ammonia (as iolal ammonéa-Ml mgd BOL (DLO.5) 0. Mo refaxation 15 3035 (PL-3d)
B Amonic Defergents (ss MBAS) mgt  BOL(DLO 1) 02 10 Annex K of IS 13428
B Cdcium (as Ca) gl 60.1 13 200 |5 3025 {PI-A0)
10 Crioramines (as Gl mgd  BOL{DLO.T) a0 Mo relaxation |15 3025 (PE28)
11 Chionde (as CI) mg 3 250 1000 IS 3025 (PI-32)
12 Flaonde {as F} mg 0.37 1.0 18 APHA 23 Ed 4500F
13 Fies Residsl Chioring mgd  BOL (DLO.05) 02 1 IS 3035 (Pr-25)
14 Nierate (as NOy) mgd  BOLIDL-1.0) 44 Mo relaxation 15 2025 (P34
15 Phenalic Compaunds (as mgd  BOL (DL 0.681) 0001 0,002 15 3025 (Pr43)
CuHsTOH)
18 Suiphsis (as 50,) Mg 15 L &0 IS 3025 (Prad)
17 Sulphide (as Hy5) mgd  BDLIDL 0.02) 0.05 Mo refaxation |5 3025 (Pr-29)
18 Tatal Alkalinty (s CaCOy) ! 30 20 0D IS 3025 (P23
1% Total Hardness {as CaCO;) gl 270 200 600 IS 3025 (Pt-21)
2 Cyanide (as CN) mgd  BDLDL 0.02) 0.05 Mo relgxation 15 3026 lLE'i-E?'_I
21 Aluminum (as Al mgd  BDL{DL 0.01) 003 02 APHAZ3" Ed 31208
22 Barum {agBa) g BDL (DL O.1) Q7
e
Gi'w}lvd By
IWVIASH KLIMARY

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh {India)
Email ' bd@ecostepslab.com | www ecostepslab.com | Tel : +81 120 4333236
CIN-US3000DL2014PTC 267663



TN FCOSTEPS LABORATORY PRIVATE LIMITED

GCOStePS . ﬁﬁ,‘x (Complete Test House For Testing of Emdranmental sample)

NABL Accredited Laboratory

laboratory
'I'l:-1l-lﬂ
TEST REPORT

Issved to Doc Mo Amend, Mo. & Amend. Dels

ELPLAVIQF20 024 17.02.2018
Mis HCL IT City Lucknow Pvt. Ltd Lab Reforence Mo, - 250303022 W
806, Siddarih, 96, Nehru Place, ULR Mo. TC 154832500000084F
Mew Delhi- 110019 lasue Date 10/03/2025

Your Reference Email

Sampie Particulars: Borewell water sample was collected sl "HCL Technology Hub” at Chack Gajana Farme,
Sumanpur Road, Lucknow, Uttar Pradesh,, on 280272025,

“Type of sample : Borewsll Water Sample Registration Date  © 03032025
Sampling Date 1 2RM02/2025 Analysls Starting Date ¢ 03032025
Sampling Done by  © Lab regresentalive Analysis Completion Date : 10032025
Quantity received  : 2 Lir aporos Tests Required ¢t Mentianad batow
Sample's Location  : Tower [T-03 Paniry Room Sampling Mathod : ELPLANSOPA0
Tost Results Pege2ofl
I 15 10500 - 2012
Pormissaible
Limit in the
Absence of
S Mo Test Paramoters Linitm Reauils Altermate Test Method
gource,
—T — il = - - I.H“I -
23 Boron (aa B) mg!  BOL {(DLG.Y) 06 24 APHA 23" Bo 31208
24 Copper (as Cu) myl  BOLDL 0.02) 0.05 15 APHA 23" Ed 31208
25 Iron (es Fe mgl  BOL{DL0.OS) 10 Mo relaxadion 15 3082 (P1-53)
265 Magresum {as Mg) myl 2\ 0 100 APHA 23" Ed.3600 B
T Mangonese (a3 Mn) mg!  BOL (DL 0.05) 0.1 03 ARHA 23" Ed 31208
28 Salemium (as 5} mg!  BDL (DL 0.01) 001 Wo relaxation  APHA 23" Ed 31208
20 Sdvar {as Ag) mg!  BOL (DL 0.05 0.1 Mo relavation  APHA 23° Ed 31208
30 Zinc (s Zn) mgl  BOL (DL 0.08) 5 15 APHA 23° Ed 31208
E4| Cadmum {as Cd} mgi  BOL DL 0.001) 0.003 Mo elaxation  APHA 23% Ed 31208
B Lead (== Pao) mgh  BODL (DL 0.005) 0.01 Mo relaxatian  APHA 237 Ed 31208
33 Mencury (as Hg) mal  BDL{DLO.001) oo Mo relawation  APHA 3" Ed 31208
W Molybderum {as MO) mgt  BOL (DL 0.0%) 0.o7 No relaxation  APHA 23° Ed 31208
35 Mickel (ms Ni) mg.": BOL(DLO.01) 0.02 Mo refaxafion  APHA 23" Ed 31208
3 Total Arsenic (s As) BOLIDL 0.04) .01 Mo refaxation  APHA 23° En 31208
37 Total Chromium {as Cr) mg BOL(DL 0.03) 0.08 Mo relaxation  APHA 23" Ed 31208
wowgEND OF REPORT="=
BCL: Dalow Dabaclion LisE
DL: Detasction Limk
|
Ry
Checked By
(VIKASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Emall : bdfdecostepsiab.com | www.ecostepslab com | Tel . +91 120 4333226
CIN-US3000DL2014PTC267663



ECOSTEPS LARBORATORY PRIVATE LIMITED
(Complete Test House For Testing of Environmental sample}
RABL Accredited Laboratory

@costePs e

laboratory b
i .1
TC-15403
TEST REPORT
Issued to Dac Na fmend Mo, & Amend Dsle
ELPLYWGF20 028 17.02 2048
M/s HCL IT City Lucknow Pyi. Lid Lab Reference Mo. 260303023 W
B0&, Siddarth, 88, Nehru Flace, ULR Na. TC184832500000085F
Mew Dalhl- 110018 Izsue Date 104032025
Your Reference Ermalil

Sample Particulars: Borewsll water sample was collected at “"HCL Technelogy Hub® et Chack Gajaria Farms,
Sutanpur Road, Lucknow, Litar Pradesh,, on 272520235,

kil i

Type of sample  : Borewsell VWater le Registration Date ;03032025
Sampling Date 1 ITO2025 Analysis Starting Date v O03R20235
Sampling Done by : Lab represeniative Analysis Completion Date @ 10/0GA2025
Quantity received : 2 Lbr approx Tasts Required : Mentioned below
Sample’s Location : None SEZ Aren Back Side  Sampling Method ¢ ELPLANSORR20
Test Results Page i of 2
1 15 10600 ; 2012
| T ine
Lin the
Mo Test Paramaters Units Results f]"‘r:l't_":'::' Absence of Test Mathod
’ Alternate
& max,
1 Color Hazen BOL (DL-5.0) B 2 15 3025 (Pi0e)
2 Odeur - Agrasable seatie Agresshls 15 3025 (P1-09)
3 pH T.28 G585 Mo relexation 1S 3025 (F1-11)
4  Tasle - Agresable Agresabie Agresable 15 3025 (Pi-D4)
3 Tusbidity NTW BOLIiDL-1.30 1 B 1S 3025 (P10
£ Tolsl Dissolved Sobds mgl B2 E0d #0ad IS 3025 (P1-148]
T Ammonia (a8 iotal ammonia-h)  mgl BOL {DLO.%) 0.5 Mo relaadion 15 3025 (P1-34)
B Anknic Detergents (a8 MBAS) mg!  BOL {DLO.1) a2 1.0 Annex K of IS 13428
%  Cakcium (s Ca) g T34 T8 200 15 3005 (P40
10 Chicramines {ss C&) mgl  BOL{DLO.1) 40 Mo relexation 15 3025 (PH2E)
1 Chionde (as CF) mgyl 10 Pt i IS 5025 (PI-32]
12 Fworice (85 F) mig 0,3 10 1.5 APHA 23" Ed 4500F
13 Free Residual Chiorine mg1  BDL (DLO.DE) 02 1 1S 3025 (PL-28)
14 Nirats (35 NOy) mg'l BOL{DL-1.00 a8 Mo relaation 15 3025 (P1-M)
15 Phenalic Compaunds (a8 mgi1 BODL (DL 0.037) 0001 00 |& 3025 (P1-43]
H; O
15 gﬂ&m& (38 50, gl 4 20 S0 IS 3025 (Pl-24)
1T Sulshide (ag H,S) ma BOL{DL D03} 0.05 ta retsation 1S 3025 (P25
16 Tols Alkatindy (as a0y mg 340 20d R IS 30235 (P1-23)
19 Tels Herdness (as Calil,) gl 240 20 B0 IS 3025 (P1-21)
20 Cymnide (as CN) mal  BOL(DL 0.02} 0,05 Mo relzoation 1S 3025 (P1-2T)
21 Aluminim (85 Al il BOLIDL 0.0} 0,03 0.2 APHAZI™ Ed 31208
22 Barium |af Ba) mgl BOL (DLO?) o7 Mo reisxstion _APHAZI™ Ed 31208
e "
Ch By Au Big
[(WIAEH KUBEAR) (SHEHEMITA)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Emall : bdi@ecostepsiab.com | www ecostepsiab.com | Tel : +81 120 4333226

CIN-US3000DL20M14PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED
(Complete Test House For Testing of Environmental sample)
NABL Accrrdited Laborakony

@costeps @" ;

laboratory
Wy
TC-15453
TEST REPORT
lssuied Lo Dot Ko Amend, No. & Amend, Date
ELPLIOF20 VR8T O e
Mis HCLIT City Lucknow Pyl Lid Lab Reference Mo, @ 250303023 W
B08, Siddarth, 86, Nehru Place, LULR MNo. COTC1 5403280000008 5F
Wew Dalhi- 110018 Issue Date P 1OMAE025
Your Reference . Email

Jample Particulars: Borewell water sampie was collected at "HCL Technology Hub® at Chack Gejaria Farma
Surtanpur Read, Lucknow, Utter Pradesh , on 27/02/2025.

Type of sample i Borewell Water Sample Registration Date  : 030N2025
Sampling Date 270272025 Analysis Starting Date P 030N2025
Sampling Done by : Lab represantative Analysis Completion Date : 10032025
Quantity received  © 2 Lir spprox Tests Raquired : Menfionad balow
| Sample's Location : None SEZ Arsa Back Side Sampling Method . ELPLANISOPfZD |
Test Results Page 2 of 2
IS 10500 ; 2012
Permissinle
Limit in the
Acceptable | Absence of
E No Test Paramatars Unita Reaulis Limit, max, Allernatle Test Method
SoUrcE,
—_— ) | . max.
23 Boran (a8 B) mal BDL(DLO1| oE 24 APHA 23" Ed 11208
24 Copper (a5 Cuj gyl BOL(DL 0.02) 3.05 18 APHL 237 Ed 31208
28 lran (a5 Fa) el BOL iDL 0.08) 1.0 Mo refaation 15 5082 (P-53)
8 Mapnesium {as Mg mgfl 14.5 0 1a0 APHA 23 E4 3800 B
I7 Manganess (as Mn) mgh  BOL (DL 0.05) o1 03 APHA 237 Ed 31208
78 Seleniym (as So) mgl  BDL{DL 0.01) 0.0 Mo relaxalion  APHA 23" Ed.21208
24 Siver (as Ag) mgl  BOL (DL 0.65) 01 Norefanation  APHA 23 Ed 31208
30 Zirc (88 2n) mgl  BOL {DL 0.08) 5 15 APHA 227 Ed 31208
N Cagmium (gs Cd) mg|  BOL (OL0.001) C.003 Norelawation  APHA 23 Ed 31208
312 Laeg (as Ph mgl  BOL (DL €.008) 0.04 Mo refaxation  APHA 23" Ed 51208
33 Mercury (as Hp) mgl  BDL{DLO.0OT) 0001 No relaxmtion  APHA 23" Ed 31208
3 Molybdenum {as MO} mgl  BOL (DL 0.05) 0.07 Morsimxation  APHA 23° Ed 31208
38 Micked {aa No mgl BOL{BLO.AT) o2 Marelexgtion  APHA 237 Ed 31208
38 Todal Arsanic (a5 As| mgl  BOL{OL0.01) .01 Mo relanation  APHA 237 Ed 31208
37 TowlChromium (as Cfj  mgfl  BOL{DL 0.03) Q.08 Mo relasation  APHA 237 Eq 31208
w**=END OF REPORT"
BOL: Badow Datection Lismk
DL Detection Limit
k]
-
Checkad By
PIASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email . bd@ecostepslab.com | www.ecostepslab com | Tel : +91 120 4333226
CIN-US3000DL2014PTC 267663



vl NABL Accrodited Laboratory

= --“'“'-. ECOSTEPS LABORATORY PRIVATE LIMITED
ecos ePS | d o [Complete Test House For Testing of Environmental sample

i #
laboratory 4_;;«
Tn-!ﬂ.ﬂ
TEST REPORT
Issued to Doc Na, dmangd Mo & Amend Dals
ELPLAWIOF2D 02 & 1702 018
M/s HCL IT City Lucknow Pyt, Ltd Lab Reference Mo, | 250303024 W
B0G, Siddarth, 96, Nehru Place, ULR Na. TC154832500000086F
Wew Dalhi- 110018 Issue Date : 10032025
Your Reference Emad

Sample Particulars: STF Iniet water samgie was collectsd fram *HCL Technology Hub” at Chack Gajaria
Farms, Sultanpur Road, Liscknow, Uttar Pradesh, on 2802/2025,

'Type of Iumph i ETP Inlst Sample Reglstration Date : 030372025
Sampling Date : 280212025 Analysis Starting Date » Q3032028
Sampling Dona by ©  Lab representstve Analysis Completion Date : 100372025 '
Quantity received ;2 Lir approx Taste Required : Mestioned below
Sample's Location  : STP Plant Ares ~ Sampling Methad : ELPLMISOR:ZO |
Tesl Results Pagetol1
5.M0, Test Paramelsra l Unils | Resulis Test Mothad I
T pH : : a8z B 30E P
2 Cil and gresse il i1 IS 3025 (P-3%)
1 Bicchermical oxygen demand as BOD at 37°C for 3 mgl 130 IS 3025 (P-4
diya
4 Chemical cuygan dermand as COD gyl 30 15 3025 (P-58)
5 Total suspendsd soids as 7SS g’ 84 153025 (P17}

*TEND OF REPORT e

Chee B
[VEASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-683, Noida-201301, Uttar Pradesh (India)
Email : bdi@ecostepsiab.com | www ecostepsiab.com | Tel - +81 120 4333226
CIN-LU93000DL2014PTC267663



i

laboratory "y
Wi
TC-15403
TEST REPORT
Issued 1o Dioe Ma. Amend, Mo, & amend. Dais
ELPLIVIOFZ0 102 8 17.02.2018
Mis HCL IT City Lucknow PvL Lid Lab Reference Mo. | 250303025 W
B8, Siddarth, 36, Nehru Place, ULR No. i TCA54832500000087F
New Dalhi- 110018 lssue Date PO1OR2026
Your Reference . Email

Sample Particulars: STP Outlet water sampie was colected from “HCL Technology Hub® st Chack

Gajana Farms, Sultanpur Road, Lucknow, Uttar F:r_ul:luah. on 280272025,

TR

A ECOSTEPS LARORATORY PRIVATE LIMITED
GCOS 6 S ‘ﬁf‘: A (Complete Test House For Testing of Favirenmental sample
'E@ :;II MABL Accredited Laboratory

Typa of sample : STP Outhat Sample Registration Date ¢ O3AAE02S
Sampling Data v 28/022025 Analysig Starting Date 1 03032025
Sampling Done by : Lab representativae Analysis Completion Data 100372026
Quantity received 2 Lir approx. Tests Required ! Mentionsd below
| Sample's Location  : STP Plant Area Sampling Method . ELPLAISOPE2D
Test Results _ Page 1 of 1
' 1 Az Por | |
E.Mo. Test Paramotars Uniis | —— E'HE;II:H:: Test Method |
|
I pH . 7.08 5550 |& 3025 (F-11)
| Crl and greass mgi BDL 10 |5 3025 (P-32)
3 Bazcheniiosl cygen damand &s BOD = g 41 a0 IS 30235 (P-a4)
27°C for 3 days
4  Chamical cxygen demand as COD mg 30 250 IS 3025 (P-58)
§  Total suspended solids as TSS mi 18 100 & 3025 (P17}

“===:END OF REPORT—

o
Cheched By
(WKASH KLUMAS

Laboratory: D-110, Ground Floor. Sec-63, Noida-201301, Uttar Pradesh {India)
Email : bd@ecostepsiab.com | www.ecostepslab.com | Tel : +91 120 4333226

CIN-US3000DL2014PTC267663



e C oSt 6 S %—@,&% ECOSTEPS LABORATORY PRIVATE LIMITED
e i) [Complete Test House For Testing of Environmental sample)
PS &)
=

MABL Accredited Labioratory
laboratory
TC- 15492
TEST REPORT

lasuwed ta Do Mo, Amend, No. & Amend. Date

ELPLIVIOFZ0 02 & 17.02.2018
Mis HCL IT City Lucknow PyL Ltd Lab Reference No. | 250303026 E
BO&, Siddarth, 98, Nehru Place, ULR No. i TC154832500000086F
New Delhi- 110019 Iszun Data  10/0372025

Your Reference | Email

(Pagaicf 1)

Sample Particulars: DG Stack monitoring was done at "HCL Technology Hub® st Chack Gajana Fams,
Sultznpur Road, Lucknow, Uttar Pradesh., on 280272025,

Type of sample 1 D Stack Sampie Registration Date @ 03032025
Sampling Data : 2B/02/2025 Analysis Starting Date + 03/03/2025
Sampling Done by ! Lab representative Analysis Completion Date : 0032025
Quantity recelved ;D1 Sample Tests Requbred » Mentionad balow
Sample's Location : DG Yard SEZ Aves Sampling Method : ELPLIIVFBOP32
[h3 Capacty 200 KW (1500 KA
Source of Emiasion . Glschk sitashed o DG Ssat-1
Make 5 Modat Mo ¢ Curnming & KTA-E0-GB-
DG Enging Mumbar 25417922
Tyoe of fual usad : HBD
Tvoa of Stack Clhrciar
Uperating Schedule Az pay reguirement
Diameber of Stack (m) 03
Hesght of Stack From Grownd be'wel {mi 50
Heigint of Stack frem roof evel (mj
Tima of samplng (minues) e
Ambient Temperature (k) 285
Stack Temperature (k) -
Augras valocily of flue amission (m/s) i S =
tsckinedic fiow rate (Wm . 24
Fiue gas fiow rate (Nmhr 24484
Contral Massuras (if any) il
fiermark {f any) ¢ il
|_G na. Tost Paramators | Results Units Test Mathod Emission Limits a8 per EP
Aules
1. | Poriculate Matier(PM) A4 2 mgiNm. | 18 11256(P-1) 76 |
2 Sulphur Dicxide(50.) To8 mgem” | 15 11255(P-2) Mol speciind i
3. | Ouides of Nirogen[NDy) 378 | moMm | IS 11256(P-T) 1o
|4 | Hydrocaman{HC) 2 mg/Nm” | 18 5182(P-17) 120 ;
] Carban moncxdeiCO) 45 mgNm” | 15 133701602 150

seEND OF REPORT™"

ke

(VIKAEH KLUMAR)

Laboralory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepslab.com | www.ecostepslab.com | Tel ; +91 120 4333226
CIN-U93000DL20M14PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED

ecostePS :} "I [Complete Test House For Testing of Envlmnmnnl:.:|.| sample)

MNABL Accredited Laboratory

laboratory +‘
‘? ii
TC-15483
TEST REPORT
Issuad to Dt Mo, Amend. Mo, & Amend. Date
ELPLINMIGFZ0 (02 & 1702 2018
Mis HCL IT Clty Lucknow Pt Lid Lab Reforence No. 250303027 DN
206, Siddarth, 95, Nehru Place, ULR Mo, TC154932500000089F
Mew Delhi- 110019 Issue Date : 10MAE028
Y our Referenca = Email
(Pageief 1)

Sample Particulars; DG MNoise monitoring was done at "HCL Technofogy Hub® af Chack Gajada Fams
Sultanpur Road, Lucknow, Utar Pradesh., on 280212025,

Type of sample : DG MNoise Sample Registration Date ;03032025
Sampling Date : 28M02/2025 Testing Starting Date 030025
Sampling Done by © Lab representalive Testing Completion Date  10/3/2025
Cuantity received @ 01 Sampla Teats Required ! Mentoned telow
Sample’s Location :© DG Yard 5EZ Area Sampling Method ¢ ELPLAIVSORET
Detaite of DG Sat  : Capacity- 1500 KvVA

D3 Engine Number- 25417522
DG Make & Modal- Cummins

& KTA-B0-G&- )
Test Results
S.no. Description | Unit Result CPCB Norm Tost Mothod

1 0.G. Room (Inside ihe room) | di¢A) 1018 - ELPL/IVSOPIAY
sound kvel pregsurs | |

2 D.G Room | Ciosed doof oulsids. | dBiA) T4 G 75 ELPLIWSORAT

the roam) Sound lovel Pressure |
T8 Insertion Loss | dBiA) 72 75 " ELPLIWBORAT |
u-l.ul-EHD'j,F E?E.FDHT"H

Four DG sets capaciy sach1500 KVA are kept n DG, reom a1 the tima of mamonng one D.G, set
capacity 1500 KVA was running

uni"“
Checked By

(VIKASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email | bd@ecostepsiab.com | www.ecostepsiab.com | Tel ; +91 120 4333226
CIN-US3000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED

®C05t6 S ;f&“ “-I (Comalete Test House For Testing of Envirenimental sample)
—— |,f' $ i MABL Accredited Laboratory
laboratory =
TC-15403
TEST REPORT
Issued to Dz M. Amand Me. & Amend Diate !
ELPLAVIQFR2A {2 & 17.02.2018
Mis HCL IT City Lucknow Pvt, Lid Lab Reference No. = 250303028
806, Siddarth, 88, Nehru Place, LLR Ho. TC154832500000080F
Mew Dialhi- 110019 Issue Date S 100320258
Your Referance Ermall
{(Fageiof 1)

Sample Particulars: DG Stack monitoring was done at "HCL Tachnology Hub™

Sultanpur Road, Lucknow, Uttar Pradesh., on 2802/2025

#t Chack Gajaria Farms,

Typa of sample : DG Stack Sample Registration Date  : 0303/2028
Sampling Date 28022025 Analysis Starting Date : DRA0N2025
Sampling Done by i Lab representative Analysis Completion Date : 100372025
Quantity recelved i+ M Sample Teszts Required : Mentiomad balow
Sample's Location : DG Yard SEZ Area Sampling Method ELPLINS0R32
D3 Capacty | 1200 KW (1500 KWA)
Source of Emissan Stack attached o D3 Sat-
Make & Model No ¢ Curnrning & KTA-B0-GB-
DG Engina Number 25417623
Typa of fual used i HED
Type of Stack i Circular
Dperating Scheduls i As par reguirameant
Dametar of Stack {m] | 3
Height of Gtack fram Ground kevel im) -1
HRight of Stack from rood level (m) -
Tima ol sampling {mindies) 42
Adidsni Temparatuiee (k) {280
aiack Temperatuna (k) | HTE
Avernge valocity of Bue emission (mis) D B7e
Isokiratic fiew rate | | 2&9
Flue gas Pow rate (Nerihe ) P 24138
Contral Measures (Tany) Hil
_Hlﬁﬂlﬁ.lk [If &y _t _Nil ) B
i “Sno. ‘ Test Parametats Results Units | Teat Mathod Emission l:HImIt.IH per EP
ules
1| Parliculale NatienPM) 437 mgNm™ |15 11285(P-1) | 3
2 Bulphur Diewide{ S0} M4 | mgim® |81 15?%_!5‘_2; ot specdied |
3. Owides of NilrogeniNG,) 30| mghm | IS 11255(P-7) 710 _|
4. Hydrocarbon(HC) 20 _mgiNm® | 18 §182(P17) | 100
E ';_-HHI‘IF_'I monouigelGy) 40 mgiNm” | |5 13270 1692 150
I '!IﬂlEm [JF mT‘i-!F
| im'f‘"
Checked By
[WVIHAEH KLIMAR)

Laberatory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bo@ecostepslab.com | www.ecostepslab.com | Tel ; +91 120 4333226
CIN-US3000DL2014PTC267663



ECOSTEPS LARBORATORY PRIVATE LIMITED

{Complate Test House For Testing of Environmenial sampie]

MABL Accredited Laboratory

@COSteps i
" S I, |
|G|:}C)FCItGFTP _%f
P
TC-18453
TEST REPORT
|eziad to Doz Mo
ELPLAVNIF2D
Mis HCL IT City Lucknow Pwt. Ltd Lab Reference No.
806, Siddarth, 88, Nehru Place, LULE Na.
Mew Delkl- 110018 Issie Dala
Your Reference

Amand, No. B Armend Dave
(02 R 1T02.208

+ 250803026 ON

D TCS4S32500000001F

1 VDR 2025

. Email

(Pageicf 1)

Sample Particilars: DG Noise monitoring was done al "HCOL Technology Hub® at Chack Gajaria Farms
Sultanpur Road, Lucknow, Uttar Pradesh,, on 280272025,

Type of sample : DG Nose Sample Registration Date : 03/03/2025
Sampling Date 1 2BRERE025 Testing Starting Date v DIOERE0ES
Sampling Done by  : Lab representative Testing Completion Data : 100372025
Quantity received : 01 Sample Tests Required v Mentioned below
Sample's Location : DG Yard SEZ Area Sampling Method t ELPLANSOPRT
Detalls of DG Set : Capacity- 1500 KVA

DG Engine Mumber- 25417523
DG Makea & Model- Cumming
& KTA-50-G8-1
Tast Ragults
S.na, Description Unit Result | CPCB Norm Test Method
i 0G Room (Inside the room) dBjA) | 1015 . ELPLNI/SCRIET
Baund @val prassure
l I
? | DG Room | Closed door outs:de | dB{A) 745 75 ELPLIISOPIET
. fra mom) Bound level Pragsune .
3 | Insariion Loss | dBA) 270 a3 ELPLIISOPRSET

= “END OF REPORT™

Four D G sets capacity each1500 KVA are kapl in D.G. room al e ime of montoring one D.G. set

capacity 1500 KA was running,

[VIKASH KLALAR]

Labaratary: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bdiDecostepslab.com | www ecostepslab.com | Tel : +81 120 4333226
CIN-US3000DL2014PTC26TES3



ECOSTEPS LABORATORY PRIVATE LIMITED

eCOStePS \%\H {Complete Test House For Testing of Environmental sample]

MABL Accredited Laboratory

laboratory
ﬂ:-u-m
TEST REPORT

Igsued 1o Do He Amend. Mo, & Amend. Data

ELPLAWQF20 02 & 17.02.2018
M's HCL IT City Lucknow Pvt, Lid Lab Reference No. : 250303030 E
BO8, Siddarth, 96, Nehru Placa, ULR Mo, TCA54032500000082F
Wew Delhi- 110019 |&sus Date 102025

Your Reference | Emall

{Fageiof 1)

Sample Particulars: DG Stack moniloring was done at "HCL Technology Hub” &t Chack Gajana Farms,
Sultanpur Road, Lucknow. Uiltar Pradesh., on 28/02/2025.

Type of sample : DG Stack Sample Registration Date  ; 0303/2025
Sampling Date ! 2800272025 Analysis Starting Date 1 D30AE025 |
Sampling Done by : Lab representative Analysis Completion Date : 10/03/2025
Quantity received ! 01 Sample Tests Required : Mentionsd below
Sampile’s Location ! DG Yard SEZ Arsa Sampling Method 1 ELPLNVSOPA2
DG Capacity 1200 KW {1500 KVA)
Sourcs of Emizsion Stack attoched to DG Sab-d
Make & Mods! Mo Cumming & KTA-B1-GE-1
DG Engme Mumber 28417820
Typ= of fugl used . H5D
Type of Siack ! Gircular
Opemnstng Schaduls As par reguiramart
Crinmnaler of Stack (m) i+ B
Haignt of Stack from Ground level (m) 50
Heighi of Stack from roof level {(m) =
Tiersa of samping (minutes) S |
ambeant Temperatura (k) 258
Stack Temperaiune (K} | 488
Ayerage velocty of lue emisson (mis) | BES
Hokingts flow rste I:Iﬂ'm:i! 248
Flie mas fow rele (M he] 2455 8
Certral Massures (if amy) i
Remerk (If any) Ni
S.na. Test Paramelers | Results Units Test Mothod Emissicn Limits as per EP
Rulea
1 [ Parficulstz MaterPM) 27 | w15 11255(P-1) 7
3 Sukhur Cloxidal 50, T3.6 moim | B 11258(P-2) | Mot speciiisd
3 'Euﬂ; of Nitrogen(NO.] 382 | moMm’ | 1S 11286(P-T) | Ti0 )
4 | Hydrocarbon(HC) 23 mgMm” | IS §182(P-17) 10
5 Carbgn moncxide{CO) 80 | mgMm” | 15133701882 150

cmw{:

[WIKASH KLMaR)

Laboratory: D-110, Ground Floor, Sec-83, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepslab.com | www.ecoslepslab.com | Tel : +91 120 4333226
CIN-US3000DL2014PTC267663
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Mis HCL IT City Lucknow Pvt. Ltd
806, Siddarth, 96, Nehru Place,
Mew Delhi- 110018

ECOSTEPS LARBORATORY PRIVATE LIMITED
:"'. {Camplete Test House For Testing of Emvironmental sample)

. ; ) NABL Accredited Laboratory
{.":'E'
Fof
TE=15483
TEST REFORT
Dioc Mo, Amend Mo & Amand. Date
ELPLMWIQFN 02 &7 A
Lab Referance No. 250303031 DN
LULR Na, TCA 54532 800000093F
|ssua Date 102025
Your Reference : Email
{Pagaiof 1)

Sample Particulars; DG Moise manitoring was done at "HCL Technology Hub® at Chack Gajaria Farms,
EuHaﬂwHﬁd Lucknow, Uttar Pradesh. , 0N 280242026

Type of sample : DG Noise Sampla Registration Date . 03/03/2025
Sampling Date : 2BIOA026 Testing Starting Date : 03032025 I
Sampling Done by ¢ Lab representative Testing Completion Data : 10032025
Quantity recelved @ 01 Sample Tests Requlred ¢ Menfioned below
Sample's Location : DG Yard SEZ Area Sampling Method :  ELPLAIMBOPIIT
Details of DG Set  : Capacity- 1500 KVA
OG Engine Number- 25417820
DG Make & Mode- Cumming
& KTA-50-GB-1
Teat Rasults =
Sno Description Unit Result CPCE Noarm Teat Mathod '
I 0.G Aoom (inskde the room) dBA} ws |0 - ELPLIVBORIT '
sound lavel pressure I
F D.G. Room | Closed dotr oBiA TAE s | ELPUIWwSOPAT
outsids 1he room) Sound lavel
Prassure
3 Insention Loss oB(A) BT 5 ELPLALSORAT ‘
I
= END OF REPORT™™

Four .G sats capacty sach1500 KA are kepl in 0.G. room a1 the tima of manitonng one D.G. sel

capacdy 1500 K'YA was running

o
MWB;I

IVIMASH KLIWAR|

Laboratory: D-110, Ground

Floor, Sec-63, Noida-201301, Utlar Pradesh (India)

Email : bd@ecostepsiab.com | www. ecostepslab.com | Tel 1 +91 120 4333226

CIN-

U930000L2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED

GCOStGPS 'ﬁ%‘l [Complete Test House For Testing of Environmental sample

NABL Accredited Laboratory

laboratory
m-uu:
TEST REPORT

Issuad to Dea Na Amand Na. & Amand Dale

ELPLAWOFZD 02 & 17 022018
Mis HGL IT City Lucknow Pvt, Lid Lab Reference Mo, - 250305032 E
806, Siddarth, 58, Nehru Place, ULR Mo, ¢ TC184832500000004F
Mew Dalhi- 110018 Issue Date © 10M3/2075

Your Referance - Email

[Pageiof 1)

Sample Farticulars: DG Stack morniforing was done at "HCL Technoiogy Hub® at Chack Gajaria Farma
Sutanpur Read, Lucknow, Uttsr Pradesh , on 28022025

Type of sample : DG Stack Sample Registration Date  : 030372025 I
Sampling Date ¢ 280212025 Analysis Starting Date 03032026
' Sampling Doneby ~ : Lab represantative Analysis Complation Date : 10/03/2025
Quantity received : 01 Sampla Tests Required ! Mentionad below
Sample's Location : DG Yard SEZ Area Sampling Method & ELPLAWSOP/2
DG Capacity 1200 KW {1500 KVA)
Hource of Emission Stack sfiached to 06 Ssfd
Make & Model Mo Cumming & KTA-50-G28-1
DG Engine Mumber 15417818
Typa of fusl uaed HED
Ty of Stack Circular
Operaling Schedue AS pEl regukament
Diaratar of Stack (m} 0.3
Heignt of Stack from Graund leve! (m) Bl
Height of Stack from roal level (m) -
Time of sampling {minutes) a2
Armiien] Tempesature (X) 298
Siack Temparsturs (k) 504
Aerage veiocily of flue amission {mfs) 8.9
Tsakingtic Bow raba (lim J 28
F e gas Mo rate (Mo far) 2448
Cantral Measurse [If any) © Ml
Remark i any) i .
| Sna. Test Parameters Results | Units | TestMsthod | Emission Limits as por EP
Rulss
|_ 1. | Perticulate bMatterPM) 43.3 mghm” | 15 11265(P-1) | -
] Sulphur Digxde(S0.) T2E mg/hNm® | I8 {1Z88(F2) | Mo spacifiad
L3 | Onides of Ntragen{NGy) 355 mNm” | 15 11265{P-7) T
] HydrocasbeniHC) 24 _mgNm" | IS 5182(P-17) | 100
] Carhon moraxdelCO) B2 mg/Mm’ | I8 132707962 150
*SS=END OF REPORT™""= ]
™
Ch By
IWIKASH KUIAAR)

Laboratory: D-110, Ground Floor, Sec-83, Noida-201301, Uttar Pradesh (India)
Email . bd@ecostepslab.com | www ecostepsiab.com | Tel - +91 120 4333226
CIN-US3000DL2014PTC 267663



ECOSTEPS LABORATORY PRIVATE LIMITED

QCOStePS f : bﬁﬁ‘ (Compliete Test House For Testing of Environmental samiple)

| MABL Accredited Laboratory

laboratory =
i Y
TC 1580
TEST REPORT
Isswed to Doc Na amand Mo, & Amend, Deate
ELPLAVICFI2Z0 02 & 17022018
M/s HCL IT City Lucknow Pyt Ltd Lab Reference Mo, - 250303033 0N
EOB, Siddarth, 95, Nehru Place, ULRE Mo ¢ TO154032500000045EF
Mew Delhi- 110019 Izssua Dale 108332025
Your Reference . Ermgil
iPagaiof 1)

Sample Partlculars: DG Noise maoniloring was done at "HCL Technology Hub® at Chack Gajaria Farms
Suftanpur Road, Lucknow, Uitar Pradesh, on 28/02/2025,

| Type of sample : DG Noise Sample Registration Date : 03032025

| Sampling Date : 2BMO2i2025 Testing Starting Date v DARSR0ZS
Sampling Done by  : Lab representative Testing Completion Date : 10032025
Quantity recelved | 01 Sample Tests Required :  Mentionad below
Sample’s Location ; DG Yard SEZ Area Sampling Method : ELPLAIMSOPI3T

Datails of DG S8t  ; Capacity- 1500 KVA
DG Engine Numbes- 25417819
DG Maka & Model- Cummins

AKTAS0-GE
Test Results
Sno, | Description T Uit Result CPCB Horm Tost Method
1 .G Room (Inside B o) dB(A) 1841 : ELPLAINSOPAT
sound lewal pressura
Z TG Roem | Closed door 1 dBiA) 748 | 75 | ELPLAISOPAT
autside the oo} Sound level
{ Prassurs | - —
3 I~serion Loss dB(A) 265 285 ELPLAI/SOP/AT
*==4END OF REPORT™

Four D.G sefs capacty each! 500 KA are kepl in DG room at ine dime of mpnitaring one D.G. sat
capatily 1530 KVA was rumning,

| o
1 |||I.I'I
cmL By

(WVIKAGH KLAR]

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepsiab.com | waw.ecostepslab.com | Tel : +91 120 4333226
CIN-US3000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED

QCOSte S ‘fg"’r . %1 [Complete Test House For Testing of Environmental sampla)
e |
\@?;
-2=_1£

MABL Accredited Laboratory

laboratory
T4 5403
TEST REPORT

Igsued to oo Mo Amand, Mo & Amend. Date

ELPLAIVAQIF/ZO 02 4 17022018
Mis HCL IT City Lucknow Pvt. Ltd Lab Reference No. : 2503030 E
B06, Siddarth, 96, Nehru Place, ULR MNo. 1 TO1E4832500000006F
Mew Delhi- 110018 Issue Date : 10/0372025

Your Reference  © Email

(FPagelof 1)

Sample Particulars: DG Stack menitoring was done at "HCL Technology Hub' at Chack Gajana Farms,
Sultangur Rosd, Lucknow, Uttar Pradesh , on 2802/2025

e —— s n i

Type of sample DG Stack Samplo Registration Date  ©  03/03/2025
Sampling Date 1 2800212025 Analysis Starting Date P 03032025
Sampling Done by : Lab represantative Analysis Completion Date 10032025
Quantity received : 01 Sample Tests Reguired : Mentioned below
| Sample's Location : None SEZ Area Sampling Method : ELPLAISOPMRZ |
DG Capatity ! D08 KN (1010 Kva)
Source of Emisgion | Gimck afiachod fo DG Set-1
Mshe & Mode! Mo | Cumming & KTA-28-G5
LG Engine Mumbar : 2B41TEET
Ty of fusl used H5D
Tyoa of Siack Circular
Cperating Schidule Bg par roguirement
Diarmetes of Stagk {m) 01
Heght of Sack frorm Ground level {m) ;30
Heght o Sack from ool lesel (m) 5
Time of samplng {minutes) i
Amblent Tempsratue (&) 2
Sisck Temparaiurs (k) 452
Avarege valooily of fiue emission (mis) . B4l
ok natc fow rate (lim) M9
Fiue gas ficw rate (Nmfhe ) 2338B
Conirol Measures (if any) ]
Ramask (|f aay had
Enn. Test Paramsters Results  Unita Test Mothod Emisslon Limits as por EF |
Rules
__ 1. Pariculate MatiedFM) 411 | mgiNm | 15 11255(F-1) 75
2| Sulphur Diswice(SO) _ B4Z_ | mgiNm’ | IS 11255(F2) Not spected
3 | Oxdes of NaroganNO,} 31 mgiNm® | 5 11255(P-7) 710
i, HC) 18 mgNm” | 15 5182{P-17} 100
|5 [Carbon monosizeco) 44| mghn’ |18 132701882 (-
weessEND OF REPCRT= "
.'Euf#
Checked By
[VIKABH KLIMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepslab.com | www.ecostepslab.com | Tel | +91 120 4333226
CIN-US3C00DL2014PTC267663



NABL Arcredited Labioratory

,_ﬂ ECOSTEPS LABORATORY PRIVATE LIMITED
ecos ePS @ Z~.I [Complete Test House For Testing of Enviranmantal sample)

laboratory \? = /
Tﬂdﬂll
TEST REPORT

Issued to Dac Mo Amend Mo, & Amend Date

ELPLWQF0 21702 2018
M's HCL IT City Lucknow Pvi. Lid Lab Reference No. 260303035 DN
BOG, Siddarth, 36, Nekru Place, ULR Mo TC1HA03280000000TF
New Delhi- 110018 lssue Date ¢ 10/03/2025

Your Reference * Email

(Pagatof 1)

Sample Particulars: DG Mose monitoring was done f "HCL Technelogy Hub”™ at Chack Gajaria Farms.
S.JIta_l_'lpu__r Road, Lucknow, Uttar Pradesh, on 28/02/2025.

Typeof sample  : DG Noise Sample Registration Date  : 030372025
Sampling Date 28022005 Testing Starting Date 03032025
Sampling Cone by  :  Lab representative Testing Completion Date @ 10/0372025
Quantity recelved : 01 Sample Tests Required i Mentiored baiow
Sample's Location : MNone SEZ Area Sampling Method :  ELPLAIVSOPAT
Details of DG Set : Capacity- 1010 KWVA
[z Engine Number-
25417527 I
DG Make&Model- Cummins '
& MTA-38-G5 |
Test Results
l‘a.m. Description Unit | FResult | CPCBNorm Test Method
|1 Aeusicencone (Open Door) | 0BA) 001 : ELALAiiSGEEY
Sound leval prassura ‘
2 | Acoustic enciosire (Closed dBiA) 740 75 | ELFLAS0RAT
Cicori Sound leval pressure
3 | Insertion Loss dEYA) 281 | T ELPLAISOP/3T

*<SEND OF REFORT~

Note — No'se Limt for DG Seds (up to 1000 KVA) manufactured on or after 1" January 2005 shall ba 75
dB {A) &t * meder from the enclosure surface. and heving insenion loss minimurm 26 dB(A)

’i}:ﬁ

(VIKASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd[@ecostepsiab.com | www.ecostepsiab.com | Tef ; +91 120 4333226
CIN-US3000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED

GCOStQPS @ﬁfﬁl [Complete Test House For Testing of Enviranm encal sample
———— L i

/éh NABL Accredited Laboratory
laboratory ey
Nt
TE-15403
TEST REFORT
[ssued to Dae Mo Amend. Mo & Amend, Date -
ELPLINIDF 20 02 & 17.02.2018
M/s HCL IT Clty Lucknow Pvt. Ltd Lab Reference No. @ 250303036 E
806, Siddarth, 58, Nehru Place, LULR Na, b TG 5483 25000000GEF
Naw Celki- 110048 Issue Date 10 02E
Your Referenca Email
(Pagetof 1}

Sampie Particulars; DG Stack ronitoring was done &t “HOL Technology Hub® at Chack Gajana Farms,
Sultenpur Road, Lucknow, Uttar Pradesh., on 28/02/2025,

Type of sample : DG Stack Sample Registration Date  : (30372025
Sampling Date D 2BA0R2I2025 Analysis Starting Date ! 03032008
Sampling Done by ¢ Lab representative Analysis Completion Date : 100372025
| Quantity received : 01 Sampla Teats Required + Mentioned below
_Sample's Location : MNaone SEZ Area Sampling Method i ELPLASOPI2 |
G Capacity S04 KAV (3B0 EAA)
Sou:ca of Emizsion Stack stached ts DG Set-2
M & Mooel Na Cumming & OSN-14-G2
DG Engine Number 25417808
Typi of fusl used Hap
Type of Siack Circulnr
Operaling Bcheduls A5 per requieman
Dameier of Stack [m) 0.2
Hazignt of Stach from Graund level {m) a0
Height of Stack from roof level (m) -
Time of zampling {minites) ar
Amizient Tamperature [X) 254
Stack Temparatura (k) aB4
Ararags valoclly of flue emission (mis) ¥
tackinetic fiow rats {lim] 273
Flue gax faw rate (Mm'kr | ;2184 3
Cortrol Measunes (il gy) Ki
_Remark (fany) a " L
Mo, Test Paramotors [ Results | Units | Tost Mothod | Limits | New Limil 88 per MOEFeE
25 par
old EP =18 W S&io | 560
| Rules* | | s8¢ <560 | 103800
_1___ Paricuisis MaiseriPM) U011 ipfwhr | 1S 11265(P-1) | =02 03 [003 | 002 | o009
2 | Sulphur Dioxide(S0,) D42 | ghw-hr | I8 11255(P-2) = _I=_ 1- - - |
|3 | Crades of Nerogen{hG) 113 | phw-hr | IS 11255(P-7) | =40 [47 [47 |040 | 0667 |
4| Hydrocarbion(HC) 0.8 okw-hr | IS 5182(P-17) 018|016
| & [Carbonmonowdde(C0) T 041 | gkwhr 15120701962 | 385 35 (35 '35 |35
s OF REPQRT ===
" it s frorm Qlwted 01 Apill 2005 ** Few it as froe Dates 6 Juiy 2023
R
Chetked By
(VIKASH KLIMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Emall | bd@ecostepsiab.com | www.ecostepsiab.com | Tel - 491 120 4333278
CIN-U33000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED

NABL Accredited Laboratory

ecostePs 7, Wbt

laboratory
TC-1 5483
TEST REPORT

Issued to Doc No. Amend. Mo, & Amend. Date |

ELPLMWQFZD 02 & 17022018
Mis HCL IT City Lucknow Pyt Ltd Lab Reference No. 250303037 DN
B0, Siddarth, 98, Nehru Place, ULR No. TC15483250000009%F
Mew Dalhi- 110049 I=sue Dats 1003025

Your Reference Email

(Pageiof 1)

Sample Particulars: DG Noise monitaring was done at "HCL Technology Hub® at Chack Gajaria Famms,
Sultanpur Read, Lu::knm Uttar Pradesh,, on 28022025

I Typa uf'.umph : DG Noise Sample Registration Date @ 03032025
Sampling Data 1 ZBR2r3035 Testing Starting Data ¢ 03032025
Sampling Done by  :  Lab representative Testing Completion Date  © 10/D3/2025
Quantity received : 01 Sample Tests Required : Mentioned balow
Samplo's Location : None SEZ Area Sampling Method : ELPLAISOR!3T
Details of DG St :  Capacity- 380 KA

DG Engine Mumber-
25417808
OG Maked Modal- Cummins
. & Q8N-14-G2 ) |
Test Results
5.n0. Description | Unit Rosult | CPCE Norm Test Mothod
"1 | Agousiicenclosure (Open Doar) | dB(A) G7 4 ELPLIVEORAT
Sound keval pressura
! 2 Azpusiic anclosure (Closed dﬂ.ﬂ,‘l T1a 75 ELPLMNIWEORAT
Dcar) Sound level pressuns
3 | Insetion Loss dB{A) FCN) b ELPLIVSOPET
o wEND OF REPORT

Note = Noise Limit for DG Sels (up %o 1000 BVA) manulactared an or aer 1% January 2005 shall be 75
d8 (A at 1 meter frem tha enclosure surface, and hoving inserion loss minimum 25 dBA)

{r
Cheched By

(VIKASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepsiab.com | www.ecostepslab.com | Tel ; +81 120 4333226
CIN-US30000L2014PTC267663
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4 (Complete Test House For Testing of Emvironmental sample)
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TEST REPORT
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ELPLAWIOFEZD 02 & 17.02 2018
Lab Reference Mo, = 250303038 F
ULR Ma. TC154833 5000001 00F
lssue Date 101032025
Your Refarenca Ermail
(Pagetof 1)

Sampla Particulars: DG Stack momitoring was done at “HCL Technology Hub® &t Chack Gajaria Farms
Sultanpur Reed, Lucknow, Uttar Pradesh., on 28/02/2025

| Type of sample : DG Stack Sample Registration Date  : 03032025
Sampling Date 280212035 Analysis ing Date ! O30RA025
Sampling Dona by ¢ Lab reprasentaiive Analysis Completion Date 10/03/2026
Quantity received v 01 Sample Tests Required Mentioned below
Sample's Location :  Mone SEZ Ares Sampling - ELPLAR/SOR/3Z
DG Capacity BOE KW (1070 Ky}

Soume of Emigsion Steck atiached to DG Set-3
aka & Madel No Cumming & KTA-36-35
DG Engine Number 25414081
Type of fus! usad HSD
Type of Stack Circutar
O persfing Schedule A5 per requirement
Cizmater of Stack (m) 03
Hexght of Stack from Grownd level im) 30
Hamgnt of Stack from roof feval (m) =
Tima of gamping (minutes) a7
Ambent Temgeratua (k) ; 288
Stack Temperatune (k) 412
Auarage valocity of flus smisson (més) i 28
Isckinafic fiow rate (V) 27.4
Fiue gas flow rate (Nm fhr,) 2260.5
Contad Messures [if ary) Hi
Remark (1 an) L =
5.no0. " Test Parametars | Resuits Units -|_TI_'I|_“I-|.|'IH| ] Emiusion Limits as per EP
Rules
1| Parliculate MatterPM) 415 moMm’ | IS 112885(P-1) | 78
2| Sulphur DioxidetS0,) BBS | mghm' | S 1T255(P-2) Mot specified
3| Oxides of Nirggen[NGy] A7 mgim | 1S 11258(P-T) 710
4| Mydrocaman(HC) 2 | moMNm' | 155182(P-17) | 00
5 Carbon monowdelCO) 45 im* | 15 13270:1902 150
“e==END OF REPORT ===
I .ﬂ-l'r ,-;:':-:::;:- s
Ch By % natory
IVIKASH KLIMAR | SMITA}

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email ; bd@ecostepsiab.com | www.ecostepslab.com | Tel : +81 120 4333226
CIN-US3000DL2014PTC267663



ECOSTEPS LARORATORY PRIVATE LIMITED

eCDS tePS }'?'Fé -:":I (Complete Test House For Testing of Environmental sample)
. M MABL Accredited Laborarory
laboratory %ﬁ; 4
L5 A
TC-15493
TEST REPORT
lasued ta Doc Ma. Amand Mo & Smend. Date |
ELBLAVIOF 20 02 & 17.02.2014
M's HCL IT City Lucknow PvL Lid Lab Reference Mo, | 250303030 DN
8§08, Siddarth, 86, Nehru Place, ULR Mo. : TC154932500000101F
Naw Delhi- 110019 Issue Date o TDI0E02S
Your Refarance Email
(Pageiof 1)

Sample Particulars: DG Noise manitoring was done at *HCL Technotogy Hub® at Chack Gajaria Farme,
Sultanpur Road, Lucknow, Uttar Pradesh., on 2802/2025,

Type of sample : DG Noss Sample Registration Date  : 03/03/2025
Sampling Date ;2810212025 Testing Starting Date 1 030372025
Sampling Done by © Labrepresentative Testing Completion Date v 1003202
Quantity recelved : 01 Sample Tests Required + Mentioned below
Sample's Location @ None SEZ fArea Sampling Method : ELPLAISOPAT
Dotails of DG S8t : Capacity- 1010 KVA
DG Engine Mumbear-
25434081
DG MakedMadal- Cummins
& KTAA0-G5
Test Results
. 5o | Description | Uit Rosull CPCE Nerm Tos1 Method
1. | Acoustic enclosure [Open Door) | dBiA) 1603 - ELPLAWSOPIT |
! Sound level prossuna
2 1| Aeoustc enclopure [Closad dBiA) Ta b 75 ELPLAIRSOR3T
'I Doer} Sound level pressurs
3 i Insarton Loss | dBA) 258 25 ELPLANISOP7
| .

*ee"END OF REPORT™"

Mote - Moise Limi for DG Sats (up be 1000 KVA) manufactuied on of after 1% Jaruary 2005 shal ba 75
0B (&) el 1 mester from the encletune surface. and Raving Insekn 1058 minimum 25 dBLA)

[
EHM:‘E,'

SNEASH KURARY

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecosiepslab.cam | www ecostepslab.com | Tel | +91 1204333226
CIN-US3000DL2014PTC 267663



ECUSTEPS LABORATORY PRIVATE LIMITED
(Complete Test House For Testng of Ermdronmental sample)
MARL Accredited Laboratory

@COSeps i

laboratory

TEST REPORT
Issued to Dot No Amend, Mo, & Amend Dats
ELPLAVIDF 20 02 & 17.02 2018
Mia HCL IT City Lucknow Pvi. Lid Lab Reference No, = 250303040 A
BD6, Siddarth, 98, Nehru Place, LULR Na. TC154932500000102F
Mew Delhi- 110013 Issue Date 10032025
Your Reference . Email

{Pagaiof 1)

Sample Particulars. Ambient Air Monitoring was done at “HCL Technology Hub® ot Chack Gajaria Farms,
Sultanpur Road, Lucknow, Utar Pradesh, from 260272025 to 27/02/2025.

Type of sample :  Ambiant Air Sample Reglstration Date  : 03032025
Sampling Date ¢ JB0RZ026 to 2TOX2025  Analysis Starting Date i 03032025
Sampling Done by : Lab representative Analysis Completion Date : 10032025
Quantity received : 24 Hourly Sampéa Tests Required »  Menticned below
Sample's Locatlon  ©  Nore SEZ Front Side Sampling Mathod i ELPLAMSOPZ1
Test Repors
S.No. Test Parameiers Units Resulls HaAQS Test Method
1 Partculate Mater 25 PM,, uﬂ-fn'-’ 23 100 (22 Hauny) 15 5182 (P23
2 Particulote Maber as PMyy ugim® 1228 080 {24 Howry) ELPLAISORZ3
3 Sulshur Dandde as 50, ugim’ 171 (80 {24 Houry) 15 582 (P-02)
4 Orciges of Nitrogen as NO, ugi® 82 DA0 (24 Hawry) IS 5182 (P1-085)
B Casbon Monaxide ss C0 mg/im* 048 L2 (08 Houry) 15 5182 (P1-10)

|,1[t,l,rr*
c By arized Signato
(VIKASH KIMAR) (BINEH SMITAL. =)/
P

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email | bd@ecostepslab.com | www.ecostepslab.com | Tel : +91 120 4333226
CIN-US3000DL2014PTC267663



MABL Accrodited Laboratory

o ECOSTEPS LABORATORY PRIVATE LIMITED
@cos aPS é‘% (Complete Test House For Testing of Erwironmental samplo]

laboratory
'FL‘-*'IHBJ
TEST REPORT

Issued to Dac No. Amend. Mo, & Amend. Defe

ELPLAWGFZ0 02 A 17.02. 2018
Mis HCL IT City Lucknow Pvt, Ltd Lab Referance No. : 250303041 N
B0, Siddarth, 96, Nehru Place, ULR HNo. TC154032500000103F
Mew Delhi- 110018 lssye Date 10032025

Your Reference . Email

{Pagetat 1)

Sample Particulars: Ambient Noise Monflodng was done af “HCL Technology Hub® at Chack Gajaria
Farms, Sukanpur Read, Lucknow, Uttar Pradesh, from 26/02/2025 to 27022025

Type of sample . Ampsent Noise Sample Registration Date 031032025 |
Sampling Date P 2BNECA02S to 2rA2r0Es Testing Starting Date i OARNNZ0ES
Sampling Done by : Lab representatne Testing Completion Date i KIS
Quantity recelved  : 24 Howrly Samgle Tests Required i Mentonad below
Sample's Location '.__ None SEZ Front Side Sampling Method ! ELPLAINSOPIT |
Test Result
Time Unit |  Leq [ Test Mathod
Cray Time(08-00 am to-10:00 pm) dikA) ' EQE ELPLAINSORAT
Might Tima{10:00 pm 1o 08:00 am) dBiA) a7 ELPLAIVSORAT
Standards for Amblent Noise
As per Noise Pollution | Regulstion & Control Rule-2000)
Area Code Calegory of Area/Zona | Limitz in 4B {A) Leg"
Day time Might tims
(a) Industrial area 76 70
| (B} Commerciel ares 65 58
[ (=] Rosidentlsl area &6 4B
1 ()] Silence Zone 50 &0
RtEND OF REPORT

"Leg | It & energy mean of the nose level over a speched penod

e
Checked By

[VIKASH KLMAR)

Laboratory: D-110, Ground Floor, Sec-83, Noida-201301, Uttar Pradesh (India)
Email | bd@ecostepslab.com | www.ecostepsiab.com | Tal : 81 120 4333226
CIN-US3000DL2014PTC267663



NABL Accredited Laboratory

TF;;::_% ECOSTEPS LABORATORY PRIVATE LIMITED
GCOS e 5 .{ﬁ’ ; %?" ({Complete Test House For Testing of Enviranmental sample)
R
B

laboratory
14549
TEST REPORT

lazued to Dos No. Amand No. & Amend Data

ELPLAVIQF!ZD 02 & 17.02.2018
Mis HCL IT Clty Lucknow Pt Lid Lab Reference No. . 250303042 A
BOE, Siddarth, 98, Nehru Place, ULR Mo. TC54832 5000001 04F
Hew Delhi- 110019 lssuwa Date 10/03f2025

Your Referance ; Emal

{Pagetof 1)

Sample Particulars: Ambisnt Alr Monitoring was done at *HCL Technology Hub® st Chack Gajara Farms,
Suanpur Road, Lucknow, Uttar Pradesh, from 27/02/2025 to 28/02/2025.

| Typa of sample : Ambient Alr Sample Registration Date @ 03032025
Sampling Date 21022025 to 280272025 Analysis Starting Date ¢ 030025
Sampling Done by ©  Lab representative Analysis Completion Date : 100372025
Quantity recaived : 24 Hourly Sample Tests Required : Mentionad below

_Sample's Location :  SDC-01 Front Side Ares  Sampling Method : _ELPLANSOP21

Test Reports

| —

B.No. Toet Paramaters Linits | Resulis | NAAGS Tast Mathod
1 Parliculate Matier as PM,, pgim’ 218 100 {24 Hourly) I8 5182 (P+-23)
z Particutate Mater as PM, » iagirn® 1173 G650 (24 Hourhy ELPLMPSOPIZA
3 Sulphur Diowide aa 50 g 1748 OBJ {24 Hourly) I8 5182 |P1-03)
4 Cuidies of NEragan s MOy gt 383 060 (24 Howrly) 15 5182 (P05}
5 Carbon Monowida ag CO mgim” 045 002 {38 Hourly) IS 5143 (P-10)

***END OF REPORT "

II- 1IIL“ |'FF

Checkod By
WIKASH KLIMAR]

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepslab com | www ecostepslab com | Tel | 491 120 4333226
CIN-US3000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED
ecos ePS ;:DF. [Complete Test House For Testing of Environmenta! sampileo)

ﬂ,., MABRL Accredited Laboratory
laboratory
w: li-t‘lil
TEST REPORT

Des Ma. Amand Mo & Amend Daia
peraaic ELPL/MNGFR0 0z &17.02 7018
Mis HCL IT City Lucknow Pvt. Ltd Lab Reference Mo, | 250303023 N
BOE, Siddarth, 98, Mehru Place, LULR Mo Vo TCAB4SA2500000106F
Wew Delhi- 110013 lasue Date ¢ 1002025

Your Reference i Email

(Pagetof 1)

Sample Particulars, Ambient Noise Monitering was done af "HCL Technology Hub® at Chack Gajanz
Farms, Sultenpur Road, Lucknow, Uttar Pradesh, from 271022025 to 28022025

Type of sample v Ambsent Nokse Sample Registration Date  : 037032025
Sampling Date P 2TIG2I2025 o 2E02E025 Testing Starting Date : DRGEE0R5
Sampling Done by : Lab representative Testing Completion Date  : 10032025
| Quantity received 24 Hourly Sample Tasts Required :+ Mentioned below
| Sample’s Locatlon ¢ SDC-01 Front Side Area Sampling Method + _ELPLNVSOPIIT
Test Result
T Time Unit Leg Test Mothod
Day Time(D&6:00 am bz 10:00 pm) aBla) 58.6 ELPLIISOPT
Night Tire{10.00 p 1o 0800 am) 4BiA| 471 ELPLASORIIT
“Standards for Ambient Nolss
1 As per Nolse Pollution { Ragulation & Control Rule-2000)
‘Area Code Category of ArealZone | —__Limits in dB (&) Log”
- Day time I‘ﬁl time |
| A Industnal arsa 75
' {d Commercialarea |~~~ 85 55
' {C) Residential grea 55 46
[[1] Silence Zone D 40

ISSEND OF REPORT™™

*Lag - 11 iz energy mesn of e noise laval over a specified period

Il-I

W (ot
Chacked By Auﬂm% ignatory

(VIKASH KUMAR)

Laboratory: D-110, Ground Floor, Sec-63, Nolda-201301, Uttar Pradesh (India)
Email : bd{@ecostepsiab.com | www.ecostepslab.com | Tel : +81 120 4333226
CIN-US3000DL2014PTC267663



Arcredy borato
laboratory 2 S

F

=~ ECOSTEPS LABORATORY PRIVATE LIMITED
QCOS ePS ﬁ-a%’l [Complete Test House For Testing of Esvironmental samglc!

TEST REPORT

Issued to Doc Na. Amand: Mo, & Amand, Date -

ELFLIVOFZ0 02 & 1702 20448
Mis HCL IT City Lucknow Pyi. Ltd Lab Reference No. | 2502303044 A
B0E, Siddarth, 98, Nehru Place, ULR Na. ¢ TE154832500000105F
New Delhi- 110018 Issus Date COI0DAR2025

Your Reference | Emall

(Pagetof 1)

Sample Particulars: Ambéent Alr Monitoring was done at "HCL Technelogy Hub® at Chack Gajana Farms
Gultanpur Road, Lucknow, Uttar Pradesh, from 2R/02/2025 to 010372025

Type of sample © Ambient Ar Sample Registration Date  : 03032025
Sampling Date ;28272025 w0 01/03/2025  Analysls Starting Date 030372025
Sampling Done by :  Lab representative Analysis Completion Date 100372025
Quantity received : 24 Hourly Semple Tests Required : Mentioned betow
Sample's Location :  [T-01 Mear Water Body Sampling Method ¢+ ELPLAIVSOPR21
Amea
Test Reports
]
5.No, Test Parameters Units Resulis MAADS Tost Method
I
1 Parculate Maner as M,  wgm’ 25 100 (24 Houtly} 15 518z (P123) '
2 Particulaie Mabier a5 PM; 5 pgm 128.3 B0 (24 Houry) ELPLAINEOPZ3
3 Sulphur Dwoxide as S0, ugim” 18.2 083 (2 Hourly} IS 8182 (F102)
d Owdes of Nitrogan as NO; pg’ 4.2 080 (24 Hourly) 1S 5182 (P108)
§ Carbon Monaxide 25 £0 mgm” a4n 002 (08 Hourly) I8 5182 (P10
MAMSEND OF REPORT " -

Y

| L]
P :
cmﬁ'« By A gnatory

(VIRASH HUMAR) (SHEH SINTA)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepslab.com | www.ecostepsiab.com | Tel : +91 120 4333226
CIN-US3000DL2014PTC267683



ECOSTEPS LABORATORY PRIVATE LIMITED

@COSt@PS '@E 41 ({Complate Test House For Testing of Envircnmentad samplel
i~

MABL Accredited Laboratony

laboratory : %
TC-18403
TEST REPORT
Issuad (o Doc Ma. Amend. Mo & Amend Daie
ELPLTNQFED (02 8 17.02.2018
Mis HCL IT Glty Lucknow Pyt Ltd Lab Reference No, | 25030305 N
806, Siddarth, 98, Nehru Place, ULR Na. ¢ T S4832500000107F
MNow Dalhi- 110049 lssue Date PO I0R2025
Your Reference Emall
Pagefol 1)

Sample Particulars: Ambient Nokse Monforing was done at “HCL Technoiogy Hub® 8t Chack Gajaris
Farms, Sutanpur Road, Lucknow, Uttar Pradesh, from 268/02/2025 to 01/03/2023.

Typeofsample  : Ambient Noise Sample Registration Date  :  03/03/2035
Sampiing Date 1 ZB02/2025 0 0140372025  Testing Starting Date + D3/032025
Sampling Doneby  : Lab represantative Testing Completion Date  : 10/0372025
Quantity received : 24 Hourly Sample Tests Required :  Mentioned below
Sample's Location : (T-01 Near Water Body Sampling Method + ELPLIVSOPIT
Araa
Test Resul
Time ]’ Unit Leg Test Mathod
Day Time{09.00 am 15 10.00 pri) aBa) a1 ELPLELBOPAT
Kight Tire10:00 pen to 03:00 am) dEa) 475 ELPLRISORAT
Stancards for Amblent Nolse -
I As por Molss Pollution | Regulation & Eurﬂalf_uig-iﬂﬂm
T hrea Code | Category of ArsaiZone | Limiis in d8 (A} Leg*
' Day Lims Night time
iA) | industrial area 75 70
= {8) Commercial area 5 55 =
iG] Resldentlal area -] 45 _
i Sllence Zone -1 40

" END OF REPORT™

*Lag _ it 1= enemgy mean af the nolse level over 8 spechied pencd.

T i

Fr : '::'.;."-'.. M
a8 oo
(VIS KIIMARY i

SNEH

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh {India)
Email : bd@ecostepslab.com | www.ecostepslab.com | Tel | +81 120 4333226
CIN-L930000L2014PTC267663



ECOSTEPS LARBORATORY PRIVATE LIMITED

QCOStePS i wﬁ%‘. |Complete Test House For Testing of Environmental samiple)
e NABL Accredited Laboratory
laboratory e
7\
TC-15403

TEST REPORT

Issued to Doc No Amend. Mo, & Amend. Data

ELPLIWIGHF R0 02 & 17.02 2018
M/s HCL IT City Lucknow Pvt. Lid Lab Reference No. . 250303048 A
B0G, Siddarth, 96, Nehru Place, ULR No. i TC154P 325000001 06F
Hew Delhil- 110018 I=zun Date P 10/0%2028

Your Reference ! Emal

(Pagelof 1)

Sample Particulars: Ambient Air Monfloring was done &l *HCL Technology Hub® at Chack Gajarla Farms
Sultanpur Road, Lucknow, Uttar Pradesh, from 01032025 1o 02032025

Type of sample i Amblent Air Sample Registration Date ;030372025
Sampling Date o D1/0372025 10 021032025 Analysis Starting Date 030372025
SamplingDoneby : Lab representative Analysis Completion Date : 10032025
Quantity received : 24 Hourly Sample Tests Required ¢ Mentioned below
Sample's Location  :  (T-03 Front Side Area Sampling Mathod : ELPLAIESOPIY
Test Reports
| I
S.Mo, Test Paramaiers Unite Raogulis HAAGS Tost Method
| e

1 Particulate Matier as B, pgim” i) 100 {24 Hourly] I8 59283 [P-23)

2 Parliculste Matisr s PRI, 5 pgim® 12,1 080 {24 Houny) ELPL/AWEORZI

3 Sutphur Diconde as S0, pgim® 188 080 {24 Howry) 15 5182 [P0

4 Ohodes of Nibiogen as NO; pg'm” a7 080 {24 Howdy) 15 5182 [P1-08)

- Carben Monowide as CO i’ 044 002 (BB Howry) I5 5182 (P1-10)

rerrEND OF REPORT =

sk

WIEAEH FLMAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh {India)
Email : bd@ecostepsiab com | www.ecostepslab.com | Tel | +91 120 4333226
CIN-US3000DL2014PTC267663



ecoste

PS

ECOSTEPS LABORATORY PRIVATE LIMITEDR

:-. [Complete Test House For Testing of Envitonmental sample)

MNABL Accredited Laboratory

labora tlDI." Y
fJ ‘E&
TC-154%3
TEST REPORT
Issued to Doc Mo Amand. Noo & Amerd. Date
ELPLWQIF 2D 02 & 1T R EHE
W's HCL IT City Lucknow Pvt. Lid Lab Referance Mo, ; 250303047 N
BOB, Siddarth, 96, Mehru Place, ULR Ho. ¢ TG 54832 500000105F
New Delhi- 110015 lasue Date © o 10MAEG2s
Yaour Reference o Ernil
{Pagetof 1)

Sampla Particulara: Ambient Noisa Moniforing was done at "HCL Technology Hub® &t Chack Gajaria

Farms, Sultanpur Road, Lucknow, Uttar Pradesh, from 01032025 to 020372025

Type of sampla : Ambsent Nolse Sample Registration Date  : 03032025
Sampling Date o OHOA025 to 02032025 Testing Starting Date A T Tk
Sampling Done by : Lab representative Testing Completion Date @ 10032025
Cuantity received 24 Hourly Samgie Tasts Raquired »  Mentioned besow
Sample’s Location  : [T-03 Front Side Area  Sampling Method _: ELPLAISOPAT
Test Result

Tima Ll Leg Test Method
Day Time {000 am to 10:00 pm) dB Al &0 3 ELPLAINGORAT
Might Tima{ 13:00 pen to D800 am) dBlA) 485 ELPLAILSORST

Standarde for Amblant Ncise ——
As per Nolge Pollution [ Regulation & Control Rule-2000)
Aran Code Category of ArealZone Limits n HI {A) Lag"
Day time | HNight tima
{A) industrigl ares L] : T0
—_(B) Commarclal area €5 f 55
(] Residential ares 23 : [
(1] Silence fone [71] 40

"= END OF REPORT

"Leg - 115 enargy maan of tha nolsa lewel over 8 specified pariod

e

-
checes

[WIKASH KLIMAR]

qum
I:H"IEH “l'ﬁl

-2

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Utar Pradesh (India)
Email : bd@ecostepsiab.com | www ecostepslab.com | Tel | +81 120 4333226
CIN-US3000DL2014PTC26T663



ECOSTEPS LABORATORY PRIVATE LIMITED

ecostepé 'f*_ﬁ%:l (Complete Test House For Testing of Environmental sample)

laboratory =
-y 5
TEC-154%)
TEST REPORT
Issued 1o Dioo ko, Amend. Np. & Amend  Date
ELPLANVGGQF 20 02 4 17.02.2048
Wis HCL IT City Lucknow Pwt, Lid Lab Refarence No. @ 250303048 &
BO6, Siddarth, 96, Nehru Place, LLR o, TC154832500000110F
Mew Dolhi- 110018 lssue Dats 1003225
Your Referenco . Email
{Pageiaf 1)

Sample Particulars: Amblent Air Monitoring was done at "HCL Technology Hub® at Chack Gaaia Farms
Sultanpur Road, Lucknow, Uttar Pradesh, from 268/02/2025 to 27/02/2025.

Typeof sample  :  Ambient Air Sample Registration Date  : (3032025
Sampling Date 1 26027202510 270272025 Analysis Starting Date . 03032025
Sampling Done by : Lab representative Analysis Completion Date : 10/03/2025%
Quantity received : 24 Hourly Sample Tests Required ¢ Mertioned balow
Sample's Location  : S0C-01 Back Side Area  Sampling Method : ELPLIINSOP/2Y
Test Reports
8.Mo, Test Parameters Unlts Resulis NAAGS Test Method
1 Particutste Mattar as Py T 211 100 (24 Hourly) I5 5182 (Pr.25)
Z Pariculabe Mather a3 Pidy, pgim’ 1208 060 (24 Hourly) ELPLAUSOM 23
3 Bulphur Diswidis a5 50, pg i 8.4 BEG 24 Hourly IS 5182 (PL-O2)
4 Diides of Milrogen as NO; pam? T 080 (24 Howy) IS 5182 (P10}
g Carbon Monoxide as CO mg'm"* 0.42 002 (DB Hourty) 15 5182 (Pr-10)
 END OF REPORT
o,
||l g L
Iqlﬁ_,'l.-""' ‘,I oI
Cheched By Authorized Sig

Laboratory: D-110, Ground Floor, Sec-63. Noida-201301, Uttar Pradesh (India)
Emall : bd@ecostepstab.com | www.ecostepsiab.com | Tel : +81 120 4333226
CIN-US3000DL2014PTC267663



z?;:' ([Complete Test House For Testing of Envlronmental sampie}
g:?’! NABL Accredited Laboratory

e ECOSTEPS LABORATORY PRIVATE LIMITED
ecosteps R

i

laboratory 5
TC-15483
TEST REPORT

|z=ued to Doc Mo, Amerd, No. & Amend. Date

ELPLIWRQFZ20 o2 & 1702 2018
Mis HCL IT City Lucknow Pvt. Lid Lab Referenca No. 250303049 N
B04, Siddarth, 96, Nehru Placa, ULR No. TC154832500000111F
Mew Delhl- 110015 Issue Date 10M03/2025

Your Reference Ernail

{Pagetof 1)

Sample Particulars: Ambient Moise Monitoring wes done at "HCL Technedogy Hub® at Chack Gajaria
Farms, Suttanpur Road, Lucknow, Uttar Pradash, from 26/0@2/72025 fo 27/02/2025,

[Type of sample - Ambient Noise Sample Registration Date  © 03032025
| Sampling Date 1 26027202510 27022025  Testing Starting Date : DAMI2025
| Sampling Done by  : Lob representative Testing Complotion Date : 10305
| Quantity received  : 24 Hourly Sample Tests Required ¢ Mansoned below
| Bample’s Location  : SDC-01 Back Side Area Sampling Method : ELPLAINSOPIT
Test Result
Time | Unit Lea | Teat Mothod
Dy Time(06:00 am 1o 10:00 pm) [TEY) 8§ ELPLAILSORAT
Might Timed 1200 pm ko 09:00 am) dB(A) 485 ELPLALGOR3?
Standards for Ambient Noise ——
As per Nolse Pollution | Regulation & Control Ruls-2000)
Arga Code Category of Area/Zaone Limits in dB (4) Lag®
Day tima Night time
1A) | Industrizl area 15 ']
1] | Commercial arsa [T} B 55
[\ Residential area &5 45 =5
Lu] Silence Zone 50 40

SSEND OF REPORT™ "

*Lag It is enengy mean of he nose level over a epecified period

"
Chlcﬂ}l:v

[VIKAEH ELMAR]

Laboratory: D-110, Ground Floor, Sec-63, Nowa-201301, Uttar Pradesh (India)
Email : bd@ecostepsiab.com | www.ecostepslab.com | Tel : +81 120 4333226
CIN-US3000DL2014PTC267663



ecostGPS L FCOSTEPS LARORATORY FRIVATE LIITED

ﬁ {Complete Test House For Testing of Emdronmental sample

il NABL Accredited Laboratary
laboratory :
TG-15483
TEST REPORT

Issued to Dac Ne., Amend. No. & Amend. Date

ELPLAVIQF/20 02 & 17022078
Mis HCL IT City Lucknow Pvi. Lid Lab Reference No. | 250303050 A
805, Siddarth, 96, Nehru Place, LLR Ne. . TC154832500000112F
New Delhi- 110019 lssus Date C 12025

Your Reference | Email

(Pegelol 1)

Sample Particulars: Ambient Air Monitoring was done at "HCL Technology Hub® a1 Chack Gajana Farms,
Sultanpur Road, Lucknow, Uttar Pradesh, from 28/022025 to 01/03/2025

Type of sample  :  Ambient Air Sample Registration Date  : 03032025 i
Sampling Date +  2B/02/2025 to 01/032025  Analysis Starting Date T DENE2025
Sampling Doneby : Lab representative Analysis Completion Date : 10/03/2025 '
Quantity recelved : 24 Hourly Sample Tests Required : Mentioned below
Sample's Location  :  Near Cafeteria Area Sampling Method : ELPLISOPRY |
Test Reports
S.No. Test Parameters Units | Resulis | NAADS Toat Mothod |
[
1 Partculate Matier as Piy, g 118 700 (34 Hourly) 15 5163 (Phad)
2 Parcutate Metier as Py . pgim® 1086 0EA (24 Houtly) ELPLMRSOPIZI
3 Sudphur Dicxide as 50, pgim® 181 080 {24 Hourly) IS 5182 (Pt-02)
4 Cxices of Nirogan as NOy gim® B CBO (24 Hourly) I8 5182 (Pr-06)
5  Carbon Moncxide as CO mg/m’ 043 002 (08 Hourty) 1S 5982 (P-10)
*++*END OF REPORT "

A WY “oa

(VIKABH KUMAR} (BMEH SMITA)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Emaill : bd@@ecostepslab.com | www.ecostepsiab.com | Tel : +91 120 4333226
CIN-US3000DL2014PTC26T663



iy ECOSTEPS LABORATORY PRIVATE LIMITED
GCOS e S T '-"':.""'u {Complete Test House For Testing of Environmental sample)
— |.5 i _:.E,ll MNABL A.I:I:E'{'Iﬂltﬁld Lﬂl:.,'.ll'.ﬂ"tl:rl".l
laboratory S
O S )
TE-152403
TEST REPORT
issued to Doc Mo Amend. Mo & Amenc. Dale
ELPLINMIQFRZD (02 & AT7.02 2014
WUs HCL IT City Lucknow Pyt Lid Lab Reference No, 200303051 N
BO&, Slddarth, 96, Mehru Place, ULR No. : TCAS4832500000113F
Mew Deihi- 110018 Issue Date 103025
Your Referance i Emaill
(Pagsiol 1)

Sample Particulars: Amblent Noise Monitoring was done at "HCL Technology Hub" st Chack Gajasia
Farms, Sultanpur Road, Lucknow, Uttar Pradesh. from 28/02/2025 to 01/03/2025.

Type of sample : Ambient Noise Sample Registration Date  : QADA2026 '
Sampling Date : 28/02/2025 to 01032025  Testing Starting Date : OB0A2025
Sampling Done by  : Lab representative Testing Completion Date  : 10032026
Quantity received : 24 Hourly Sample Tests Required ! Menfioned balow
Sample’s Location  :  Mear Cafeterla Area Sampling Method : ELPLIVSOP/T |
, Faat Rt AL
Time 1 Unit " Leg | Test Method
Dey Time({05,00 8m 1o 10:00 g dEiA) 50.2 ELPLWISOPAT
ight Timed10:00 prm o 0800 am) dB{A) 48.0 ELPLMIISOPAT
Standards for Ambient Nolse
As par Noise Pollution | Regulation & Control Ruls-2000)
Area Code Category of ArsalZons Limits in dB (&) Leg"®
Day tima Night tima
A} Iml ustrial area Th T
(B B _ﬁﬂ'_l:ll'rlllrEEr:HH 3] 55
i€ Residential area 55 45
L Shience Zone S a0
sEND OF REPDRTH 4

"Leg b s enesgy mean of e nose level ovar 8 specified parios

R i

(VIKASH KUMAR) | {8NEH BMITA)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email ;| bd@ecostepsiab.com | www ecostepsiab com | Tel @ 491 120 4333226
CIN-US3000DL2014PTC267663



ECOSTEPS LABORATORY PRIVATE LIMITED

MABL Accrediled Labaratory

ecostePS '(%E,E; (Complete Test House For Testing of Emiironmental sample)}
*f /
&%';Il

laboratory
TC-15483
TEST REPORT

lesued to Do Mo, Amend, No. & Amend, Dals

ELPLAVIGF20 02 & 17.02.2018
Mis HCL IT City Lucknow Pvt. Lid Lab Reference Mo. : 250303052 A
806, Siddarth, 96, Nehru Place, ULR No. ¢ TC1549325000001 14F
Now Delnl- 110019 lssue Date i 100352025

Your Reference ! Emall
(Pageiof 1)

Sample Particulars: Amblent Air Manitaring was done at "HCL Technology Hub" at Chack Gajaria Fams,
Sultanpur Road, Lucknow, Uttar Pradesh, from 010372025 bo 02/03/20256

ﬁjpn of sample + Bmbsent Air Sample Registration Date @ 030372025
Sampling Date P A0E2025 10 0032025 Analysis Starting Date : DAOER2025
Sampling Done by : Lab representative Analysis Compietion Date : 10032025
Quantity recelved : 24 Hourly Sampie Tests Required 1 Mentionad baiow
Sample's Location :  Admin Office Car Parking  Sampling Method : ELPLMISOPIZI

Test Reports
5.Mo. Tost Paramatars Units Resuls HAADS Tost Mathod [
I
© 1 Pamcusie Matierss PMy,  pgim 225 104 {24 Hourly) & 5182 (Pt-23)
2 Parteusls Matier as PA; - pgim” 1274 084 (24 Hourly) ELPLAEOR2]
3 Sulphur Digxde &5 50, g’ 18.6 084 (22 Hourly) I5 5182 (PL-02)
4 Onides of Mitrogan as NOy pgim’ 1 QB0 (24 Hourly) IS 5182 {Pt-08)
5 Cartion Moncxide as CO mgm’ 0.51 002 (08 Hourty) 15 6162 (Pr-10)

*=++END OF REPORT—

I]Lf

Checked By Authorized Signatory

[IKASH KLUMAR] {BNEH SMITA] |

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh {India)
Email ; bd@ecostepsiab.comn | www.ecostepsiab.com | Tel : +81 120 4333226
CIN-U930000L2014PTC267663



ecoste

ECOSTEPS LABORATORY PRIVATE LIMITED
(Complete Test House For Testing of Environrmental sample]

S f@
P= &)

MABL Accredited Laboratory

laboratory
TC. 16403
TEST REPORT

Exsued o Doz Ma. Amend. Mo & Amend Dafe

ELPUIVIQFZ0 0z &17.02.2018
Mis HCL IT City Lucknow Pvt. Ltd Lab Reference No. 250303053 N
804, Siddarth, 88, Nehru Place, ULR No.  TC1548325000001156F
Mew Delhd- 110018 lssue Data v 1002025

Your Referance | Emall

(Pagelof 1)

Sample Perticulars. Ambieni Nolse Monitoring was done at "HCL Technology Hub® st Chack Gajana
Farms. Sultanpur Road, Lucknow, Uttar Pradesh, from 01/032025 to 02/03/2025

Type of sample : Amblent Nolse Sample Registration Date  : 03032025
Sampling Date 010372025 to D2/03/2025 Testing Starting Date i 030312025
Sampling Done by Lab rapresantative Testing Completion Date  : 10/03/2025
Cuantity received 24 Hourly Sampie Tests Required i Menlioned below
Sample's Location . Near Caleteria Area Sampling Mothod : _ELPLAIWVSOR/37

) Test Result

_ Thms Unit Lag Tast Method

Dy Tmel0&:00 am to 1000 pm) dB(A) 1.2 ELPLEIVSGPIAT
Night Time{10:00 pm 1o D6:00 am) dBiA) 0 4 ELPL/RSORYIT

Standards for Ambient Naiss

As jror Noise Poliution { Regulation & Control Rule-2000) .
Area Coda | Category of AreaiZone Limits in dB (A) Lag*
_Day lima Night time
() | industrigl area | 76 70
| (B} Commarcial area &5 B5
- j% = Residential area 55 | 45 |
' | Silence Zone 50 ' 4@

wsEND OF REFORT

"Lieg | It i eneegy maan of ihe noise level over a specifiad peariod,

i .

| iu“r‘ é“ M.

Ch B Authorized Signatory
(VIRASH xuuzn; Zq'mé’u'ﬁlmm)_;. :
w4

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepslab.com | www.ecostepslab.com | Tel : +91 120 4333228
CIN-US3000DL2014PTC267663



S ECOSTEPS LABORATORY PRIVATE LIMITED
QCOS 3 S i%@%r {Complete Test House For Testing of Envirconmantal samphe)

— = R NABL Accradited Laboratar
laboratory "%&a_ﬁ B

o

Nk
TE-A1548)
TEST REPORT

Issued to Doo Mo, Amend. Mo, & Amend. Dale

ELPLIWIGFD 02 & 1702 318
Mis HCL IT City Lucknow Pyt. Lid Lab Refarance No, - 250303054 A
806, Siddarth, 96, Nehru Place, ULR No. o TC154032500000116F
New Delhi- 110018 Issue Date 100352025

Your Reference ¢ Emai

{Pagetef 1)

Sample Particulars: Ambient Air Monitoring was done at "HCL Technology Hub™ at Chack Gajarls Farms
Sultanpur Read, Lucknow, Uttar Pradesh, from 27/02/2025 to 280022025

i Type of sample . Ambient Air Sample Registration Date  : 0370372025
| Sampling Date : 2702203510 287022025  Analysis Starting Date : D3mar202s
| Sampling Done by : Lab represantative Analysis Completion Date : 10/03/2025
 Quantity received  : 24 Hourly Sample Tests Required : Mentioned balow
_Sampies Location :  Sample Flat Front Side Sampling Method i ELPLAISOP21
Test Reports
— .
8.No, Test Parameters Units ‘ Results MAAGS Test Mathod
. . |
1 Pastculate Matler a2 FM,, gl 238 100 (24 Hourly) IS 5162 [Pr-23)
| Partcubate Matler a5 Py gt 1374 050 (24 Hourly) ELPLIIEOP/ES
3 Sulphur Digxide as 50, peyfn™ 18.2 080 (24 Hourly) IS 5182 (Pr-02)
4 Oxides of Nirogen as NO; pgim” 411 D80 (24 Houry) IS 5182 (PH-08)
§ Carben Monoxide as CO mgim” 0.54 002 (DB Houry) IS 5182 {P1-10)

" END OF REPORT A

i |
el /15
Cheched By Authorized Signatary
(VIKASH KUMAR) [SMEH ShaT A

-

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email | bd@ecostepsiab com | www.ecostepsiab.com | Tel - 481 120 4333226
CIN-US3000DL2014PTC267663



acosteps

ECOSTEPS LABORATORY PRIVATE LIMITED

";f 1‘ (Complete Test House For Testing of Environmental sample)

)

-,J" MABL Accredited Laboratory
laboratory =
1:.15m
TEST REPORT
Issued to Doe No: Aqmand, Mo, & Amend. Dabe
ELPLMNIF D] 02 & 7.0 2B
M's HCL IT City Lucknow Py Lid Lab Reference Mo, 250303055 N
8086, Siddarth, 96, Nehru Place, ULR Mo. ¢ TG154932500000117F
Hew Delhl- 190013 lssue Date B [T 4.0 Tl
¥our Refsrance . Emall
{Pagelal 1)

Sample Particulars: Ambient Noisa Monitaring was done at “HCL Technology Hub" at Check Gaejaria

Farms, Eullunpl.r Road, Lucknow, Litiar Pradesh, from 270252025 to 28022025

Typoof sample  : Ambient Noise Sample Registration Date  : (03/03/2025
Sampling Date s 20272025 10 2800212025  Testing Starting Date p DEOAR025
Sampling Done by . Lab representative Testing Completion Date  : 10032025
Chiantity recedved  : 24 Hourly Sample Tests Required ¢ Mentioned below
Sample's Location : Bample Flal Front Side  Sampling Method : ELPLAISOPT
Test Result
Time | Unit Leg [ Test Mothod
Day Tirme(08:00 am o 1000 pm) dB[A) 60,7 ELPLBVSOR/IT
Hight Time{10:00 pm to D8;00 am) oB[A) 60,0 ELPLMEEBDRIAT
Standards for Amblent Nolse o
 As per Nobse Pollution | ulation & Contrel Rule-2000
Area Code ‘Category of ArealZons mits In dB (A) Leg”
Day time Night time
Industrial arsa 5 Fi]
Commercial ares &5 £S5
i Resldential araa g a5
[[2]] Silance Zone 50 40

*END OF REPORT "

"Leg . N ensrgy mean of the nolza laval over a spadified parfcd

Checked By
IWIBASH KLIWAR)

Laboratory: D-110, Ground Floor, Sec-63, Noida-201301, Uttar Pradesh (India)
Email : bd@ecostepsiab.com | www.ecoslepsiab.com | Tel ; +21 120 4333226
CIN-U93000DL2014PTC267663






UTTAR PRADESH POLLUTION CONTROL BOARD
. TC-12V, Vibhuti Khand Gomti Nagar, Lucknow-226010
Phiome0522-FTIRHER TTIHA] Fun 82 2- 2720704 Emull bu bt ippeboeom Welwite: vsw mpps b m

Ref No: 18462 UPPCB/Lucknow(UPPCRROVIHWM/LUCKNOW/ 2022
Dated ;MY 102012

To,
Mis HCL T CITY LUCKNOW PYT LTD
HCL Technology Huby, Chak Gajariva Farms, Sultanpur Road, IT City
Lucknow L UCKMNOW, 226002
Tehsil :Lucknow
Dhistrict dLUCRNOW

Sub ;- Authorisation issued under the provisions of Hazerdous and Other Wastes (Management and
Transboundary Movement) Rules, 2016

Number of duthotizathion and datc of sue 189462 and MVID3022
Reference of spphcation (No. and doie} 16383514 anel JTRI0LL

Mir VENUGOPAL RAJESH of Mis HCL IT CITY LUCKNOW PVT LTD a8 hercby graated
on authorizotion basad on the enclosed signed mspectsen report for generaon, collection,
wtilEsition, storsge and disposal or any oiber ose of hazardoos o o waster of both on the
premises sibunted ot Chak Gajoriyi Farms, Solsanpur Road, ITCiry Locknow

Detnlls of Autharisation

b B =

5 Mo, Cavegory of Hozardous Aathorised maede of disposal Chrantiey fon snnuwm
Waste as per the Achedoles | or reeveling or wiilization or
L0 e D01 il iheae rles ei-processing, el
1 Sch-l, Cab-5 | {Used or spent TSIDF ik KL amnmm
i}
2 ok, Co.-3.7 | Wl or =0F .15 KL armum
resisdings comaming oill

| The authorzation thall be valid for o period of 251003027 from the dete of issue of this letier

1 The authoniation i s dp.«.t i The Tallow iy penenal s spocific conditions {pleas speaty
oy conditions it reed 1o be mposed over ond shove geneml condidons, if any) |
A General Conditions of Aothorization -

| Thaz sinithawrisel '[gs.-:rn shudl comply with the provasions of the Enviroimment {Protection Act,
]'i'h‘-ﬁ and e nules mady there under
The anthorcinon of is renewn ehall be produced for mspection ot the request of o officer
sstborised by the State Pollation Boand
1, The person suthenzed shall not rend, fepd, scll, fensdor or stherwase irunsport te baeardous
ond ather wasies excepl whoi 6 permitied ibrough this authorization

4 ."'m;' vnouthorized chisnge in personnel, equipikest of working conditions = mentioned in il
ppplication by ihe person authorzed shall constitute a breoch of bis autbonsation

i)
-



A, The [I-lf'l'ﬁl.:ll'l puthwined shull inplement Emergency Response Procedure (ERF) for which this
ipthisrisation m'ln:lﬁ gramed considermg all sife specific possible scenarios such os spilluges,
leakages, fine v, nod their passible impacts and abso carry out mock dell in this regard at
repular interval of thme ,

f The person suthorised shall comply with the provisions outlined in the Central Pollution
Control Hoard guidelines on Implementing Leabilities for Environmenial Damages due to
Handing s Dispeesal of Hieardous Waste and penalty

% It i the duty of the nuthorised persan 1o tnke prior permission ot the Stade Polluten Control
Hoard to ¢ lose down the fweility

K The imponed hozadous sl other wastes shall be fully insured for mansie as well as for any
secdentul occurrende wnd its clean-up operation .

* Thes reganl af consumption and Faee ol the rmpairted hissrcoas and siber wisles shall be
miaininined .

1t The harardous and other wasie which gets generted during recycling or reuse or recovery or
pre-processmng or wihsation of imported hazardous or sther wastee shall be meated and
disposed of as per specific conditions of nothorisation |

1. The impostir of egpores shall bear the coa of Inpoet or expirt and mitegstion of damnges if
iy
I2 &":;. application for the renewal of an suibonsation shall be made e luid down under these

13 Any other comditions for compliance as per the Guidelines issued by the Minasiry of
Envirooment. Forest and Climate Chanees of Central Pollution Control Board from tire to
fmae

14, Annual return shall be filed by June 3ah for the period cnsuring 3151 March of the vear .
15, The Uit will file the rencwal applscotion ot leest I months pror ds the expery of this Onder.

B Specilic Conditions of Anthorization

I. The Hazardous Waste Authorzation carlier issued to the industry Mis HCL IT CITY
LUCKNOW PVT. LTD.. Chack Gajaria Farms, Sultanpur Road, Lucknow by the Board vide letter
o, 1 1265 UPPCE/ Lucknow(UPPCBROVHWM/ LUCKNOW 2020 dated 150520240 is hereby
revoked aund the fresh authorization is msoed which shall be valid for a peniod of Five Years from
the date of 1ssue, if not suspended or cancelled earbier.

2, The wastes must be salely collected in leak proof contamers and shall be duly marked in & manner
suitable for handling, storge and weansport and the packaging shall be casily visible and be able to
withstand physical conditions and climatic factors. All hazardous waste contamers / bags shall be
provvided with a general Inbel. The storage area should be af an isolnted spod in the premises and
rpast b fenced, coverad and duly morked,

3. The authorized person/agency shall ensure that no adverse impact on the ir, soil and water
bz DBz romenedweaner mkies ploce dise o acrivities for which awthorization has bisen requesied,
Comprehensive safety mensures misst be followed i handling of wistes and the staff must be
properly truined.

4. It is brought o your notice that as per the order dited 14-11-2003 passed by the Hon'ble Supreme
Coort m WP, (ch No. 657 of 1995, no mdustry eovered under Haznrdows and other Wastes
{Managemoent nd Tran bowndary Movement) Roles, 2006 shall be allowed to operute without valid
anithoristion. It is also provided in the same orders thit indusines which are ool complying with the



conditions of puthorization shall nol be allowed 1o operite, Hence in case vou fail 1o apply for
outhorization, before its expiry or fail 1o comply with conditions of the earlier auwthorization issued
10 wou, ebosure order shall be ssued agamnst your mdustry withoot any further notice,

&, The applicant must file retume on preseribed Form- 4 along with a complianee repont of this lensr
and should also maintain records on Form 3 and present it to Board's inspecting officials,

. In case of oceurrenee of an sccident, complete details on form must be sent 1o UP. Pollution
Contral Board at the éarliest along with detiils of mitigative and remedial measures tiken.

T. The suthorized person/agency shall not receive. collect, or store any hasrdous waste Trom any
unauthorized oceupder or generator of haxurdous wastes. In case any hazardons wastes is wld 1o mny
ather reprocessmg unil 11 muost be ensured that such unil s fully complymg with ensvaronmental
requirements and has o valid authorization of the Boand.

& Inno case nary hazardows wastes sholl be disposed off on land. in any dram or stream. All
spillages of hazardous chemicals, used containers, of hazsrdous chemicals such as Mamumakle
corrosive, explosive and toxic nature must be safely collected and stored. Non-compatible wastes
imiest be suitably andd saficly handbed

9, 1 within the powers and functions of the U, P, Pollution Control Board 10 modify |/ revoke the
ferris and conditions of the autherzation Begistration issued under the Bule - 7 of Hazardous and
Oither Wastes { Mamigement and Tran boundary Movement ) Rules, 2016,

1. ¥ou are directed o display on-line dota/display beard ouiside e main fuctory gale with regard
for spundiny wned ature of hazardous chemicals being handled i the plant, including waste waler wsd
air emission and solid hazardous waste generated within the factory premises. Necessary
compliance should be sent within 15 days of receipt of this letter.

L1 s the mandatory dudy of the nuthonzed person/agency 1o comply with the gudelines for
transportation of hazardous waste in accordance with rule 18 of Hazardous and Other Waste
{Management and Tran boundary Movement) Rales, 2006,

12, 10 shoubd be ensured thid hazardoss wasies shall be properly collected and packed in HIDPE bagd
and then temparanly stored in a lined ROC tank/pit with suitable shed.

13. An ETP sludge test repont of o loboratory approved under E.P. Act shall be submitted along wiih
compliance of this letter of this office,

14, Used odl shall be sold anly 1o recycbers registered with ULP. Pollution Control Board. The record
shall be mamtained.

15. The occupier, transporter and operator of a facility shall be lable for damoges coused to the
environment resuliing due to improper handling and disposal of hazardows waste Fstad in schedule
I 2, and 3 nnd shall be hable to pay & fine as levied by the State Pollution Control Bonrd under the
rules,

16, Details of raw material (which 1s Hazardous waste) and product along with quantity shall be semt



within & monh

17, You shall become the member of anv common TSDE for 5. LT whech has been outhornzed by
UPPCB and send the stored hazardous wastes for finnl disposal to the TSDF and repont back 10
LLP.P.CB, with the required manifesto (document of prool) within onethree month of this lemer,

| 8. The unit shall ensure that H.W. 1 regularly sent to Authorized common TSDF and shall not storne
for more than 90 days in secordance with under rule B of HOWM Rules, 2016,

19, Evassion from the Common'Captive incinerator stack shall meet the prescribed standards under
Environmental Protection Act 1986,

20. Copies of Hazardous Waste Manifest in Form-11) shall be sent regulaly 10 UPPCH for cach
cabemory of waste send o TSDF Incimerator.

21. This authorization Registration i valid till the industry s having valid consent as per the
provisions of Air (Prevention and Control of Pollution) Act 1981 and Water [ Prevention and
Contral of Pollution) Act, 1974,

22, Industry shall comply the provisions of EP Act, 1986, Water (Prevention and Control of
Poldlution) Act, 1974 as amended, Air { Prevention and Conteol of Pollution) Act, 1981 as amended
and E-waste | Management and Handling Rules, 2016,

23, The industry shall ensure renewal of agreement from TSDF belore expiry date.

4. The authorized actual user of hazardous and other wastes shall maintain records of hazardoas
and other wastes purchased in o passbook issted by the State Polfution Control Board along with
e st hisrition,

{ Authorized Signatory )

By ey v FAAR A S

HAM HAHAH ﬁl.:'lh-l.l adals
UTTAR PRADESH POLLUTION CONTROL BOARD

Copy 1o: To the Regional Officer, U.P Poliution Conbrol Board, Lucknow for information and
necessary action
RAM KARAN &= s
CEOVEE, 1'C Corele
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3
Addendum ¥ io Serviee Agreement dated 15" November, 2021

| This aidendur o agroument i cnred i o s 251 )0/ 2803 (herelnaficr the “Addendusm 37}
BY AND BETWEEN

HCL Technologies Ltd., n Company incorporsted under the Companies Act, 1956 having its reglstered
| office st $06-808, Siddharts, 96 Nehnu Place, New Delhi - 110 019 (hercinnfier referred to as “Company
* which expression slall, unless repugnant to the meaning of context, mean und inclade its suocessors and
sssigns ) OF THE ONE PART

AND

Bharat Ol Company (Indis) Registered {BOC), pannership concer registered under the Parmersiup Act
with its registered office at 169 Kailash Hills, New Delhi 110065, duly registered with Centrai Follution
Cantrol Board, hoving its CHWTSDF at E- 18, Site [V, Sahibabad Industrial Area, Ghuriabad, (LIP}, duly
authorized by the UPPCB, under the Environment Protection Act 1986 (for shor the 'Act’jand the
Hazardous and Othier Wastes {Management & Transboundary Movement) Rules, 2016 and / or the E-Wasio
(Manaeement) Kules 2016 (for shor “The Rules®) s amended from time to fime, represeiited by is
Directos/Partner, a1 the case mny be { hercinaflier referred to os “Service Provider” which expression shall,
unless repugnant o the meaning or comext, mesn and include s suocessors and permitied aisigns) OF
THE OFHER PART

“Parties",

WHEREAS,
A, The Parties had entered into services Agreoment dated | 5th November, 2021 {wrongly written as
15* November, 2021 in previous addendums) (hervinafter “Agroement”) which expired on 24th
I November, 2022 for providing bazesdous waste disposal services to Company.
B, Further, the Parties hod entered inte addendum dated 26th July, 2002 (hereinafter “Addendiam 1)
vndint with effect from 25th November, 2022 up till 315t December, 2023 for extension of sérvicos.
C. Thereafter; The Parties executed an Addendum date 20 December, 2022 (hereinafler “Addendum
2} 10 extend the term il 31® December, 2023
AND WHEREAS the Parties after mutual discussion have decided to extond the Term of the Agreensent
na Folbown:

|
|
‘ NOW THEREFORE THIS ADDENDUM WITNESSETH AS UNDER
|
|

|

|

|

| Company and Service Provider shall hersimafier be referred to individually as “Farty™ and collectively as
[ *“Parties”,

[

I. This Addendum shall form an integral part of the Agreonent.

2 The Panties hereby agree and record that the Agreament is extonded /ronewed further with effect
from 1® January, 2024 up till 31" December, 2004,

#er Wharst Ol Co. (D Begd,




|
DocyZagn Enveiops: 0 REE00A-EX35-4F ERUDNE-1FEFBEEF11CF
|

1, The Paties understand and agree that in case of contradiction in the conlems iﬂ'_lh'u!nﬂndm
| npdﬁnwm“mnrimmmnupmlu“dmﬂhhhduhﬂmﬂu
i Parties.

|

4, mumnmmlmﬂmﬂmmmmm have full
foree mind effect

By signatares of their duly mathorized nepresemsatives below, Company and Service Provider, ineending o
I::!:id‘ly bound, agree 10 all of the provisions of this Addendum and ratify the Agreement

For & on hehalf of For & on behalf of
HCL Technologies Lsd, Bharat 04 Company (India) Registerad (BOC)

Do i Bt Ly

hhihnu frr Anarar Odl Ce. (D Rapds

Amits Sharma ®
AGH-Legal
Bi-Wov-23 | 11:00 AM I5T

= "

Mearal €

Confract CW2345538 Legal Spoc ~Meenal Hemant Chapdwaskar-52 153654
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EY AV
(T S w6 e &
FORM XV
[see Articks & of the First Schedule|

aftrgr 8 e & s A yEnsTe E Ry A
LICEMCE TO IMFORT AND STORE PETROLEUM IN AM INSTALLATION

Mg o [Licence ko) - PICCURHSZ448(P283558) HE T (Fae As | 5000% por yaar

Mis. HCL IT CITY LUCKNOW PRIVATE LIMITED, ITATES Special Economic Zone, Village - Kanjshars, Chack %}%{F 5 suMta
road Luckhmoe-33600, kanjshara mastemau, Lucknow, Digtniot: LUCKNOW, - Iitar Pradesh, Pik; G003 ;3”
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Submission of Form-3 for IT Project “HCL Technolegy Hub” at Chak Gajaria
Famms, Sultanpur Road, Lucknow as per rules 4(5), 5{5), 8(6), 9(4). 10(8), 11(9), 13
(1) (xi), 13{2}{v). 13{3){vii) and 13{4){v) of E-Waste (Management) Rules, 2022 lor
the financial year April 2023-March 2024.

| =g

Eia Team <sia seamiSamogroup coan> Tiag, Just 35, 24 at 19-32 A
Ta meluppet com
Co: refuckrowEurpch

Respectad Sm,

This is with reference 10 the above-mentioned subject, we would Jike to miform vou that, Our unit, TT
Progect “HCL Technology Hub" at Chak Gajans Farms, Suitsnpor Road, Luclmow of M’ HCL IT Caty
Lucknow Pyt Lad. is an occupier of E-Waste.

Wemhcreh sabmittme Form. 3 {form for Ghng anmal returns by the ocoupser or operator of & facihiiy)

rules 4(T); 55, £(5), 9(4), 1O(E), 11(8), 13 (1) (i), 13020w), 13(3ivni) and 13(4)(v) of E-Wastas
L Fnles, 2022 for the finmeial vear April 2023 = March 2024

Thenlme v,

Smeerely Yours,
For Mis HCL IT City Lucknow Pyt Lid.

EMLI‘FEFH’W
ST

it il aeeen —rebrwia ST Ja A el S e gl mrchal eyt —Sioed i S TG ESDWTECEDT Barrer—rey i 1547708000 1s]



HCL [T CITF LUCKNDW FRIVATE LWITED

1T EE Spet! Ldorare fo

g ik | Hoieres

Trips Gaganip e Gudmepor g0 Lo T O QET
Aagcireg Dl G068 Lokdarh, B, Yab Pl

Vg Thn Py = |1 EHY

Tl obiSadiin ) manl
Tl | e T Rl 16T

Ptz 2 00H 2EEA
T,

The Merher Secretary

Uinar Praclesh Pollition Control Board,
Haiildig Mo, TC-12 ¥, YVibhuti Khandd,
Giomti Nagar, Lacknow,

[ 'ar Pradech- 2260400

Subject: Subsmisshon of Form-3 for TT Project *HCL Techmology Hub™ at Chak Gajaria
Frnus, Sultanpur Bosd, Locknes s pee riles 850, 505, 806), M40, 1008), 1109,
L3 0y fndy 0320 1AV and 13400 ) of E-Waste (Management) Rules, 2022
for the: financial year Apeil 2023-Murch 2024,

Respecied Sir,

This & with referencd to the sbove-mentioned subjedt, we would like to fnfonn voi Bet, O
unit. IT Projeat “HCL Techmology Mub™ at Chak Gejaria Farems. Sulargpur Road. Todmow of
Me TICL IT City Locknow Pt Lid, s an occupier of E-Waste,

We are herelw submitting FormeY (Torm For filing anmel retums by the occupier or operabos
ol i Padlity jas per rabes 4 35, S50 B6L 40 V00K D109 0300 p 08k D320 D33 vi ) amd
1M A ) af F-Waste (dunngemoent) Rulkes, 2022 fisr the finaneisl vear April 2023 - March 2024

Thankimg voui,
Sinceraly Yo,

For M/ HCL IT Oty Locknemy Py Lo,

‘1' "-._h.:l:‘
{ Authonzed Signeiory) .y

Enchsure: Fomm-1I

U0 Regional (ifice UFPC B, Pioup Bhwwan B-Flack, #th Floor, Vibhuti Khand, Gomii
Nagar,
Lacknow-226010

HCL




Fi¥HM-3

{ S rnilex A0S 5750 Reak Wedh DOGRL FIew, 13 080 i, 131200, DA 3
Waste (Abamagrmens) Rules, 2023 3ttt and 1 3¢430v) umder E

FORM FUMR FILING ANNUAL RETURNS
[T be submitted by producer of nanufoeturer or relurbisher or dismantler or recyeler by 30" day of
Jore: following the fnancied yenr (o which that retirm relnies]

Qummtily In Metrbe Tonnes (MT)

Mame ond sddress of twe produces or | IT Project “HCL Technology Hub™ ai Chack Gajaria |
monafacharer ot refurbisher of diamnniler or | Form Sultnpur Boad, Leckoow
recyyler
Manse of the muibocized person and complete | Mr. Rizwon Hadiz
= address with telephone and fax nambers and e- | (Hohal Warkplace Solutions ( Admimsirstion & Facilities) |
ikl address Admin Helpdesk, HCL Technologies Lad
OWS —Adminisiration Block, Chack Ciajaria Farms
Sultanpar Road Lucknow-226002
Consct No. 944099703

Total quentity of e-waste collected ar |
3. | channclized 10 rooyelers or dismostlors for,  NIL
processing during the wear for gach cMcgory|
of elcctrisal wad electriic oquipeat linted |
the Schedale | (Attach list) by PRODUCERS

DETAILS OF THE ABOVE TYPE QUANTITY No. |

BULK CONSUMERS: Quantity of e
oo . A | NIL A
REFURBISHER:: 2 :
WEB)” _ NA MN.A NA
| Qmantify of e-wasto:
DISMANTLERS:
|, Cuzmtity of e-waste proceise] (Codo wiss),
il Dezils of masersls or  componests
resovered il skl ) KA NA
fif, Chaamtity of e-wasie seol 1o recycler, A
iv. Residonl  quantity of cowmste ERT o
Treatment, Stoeage and Disposal Facilsy,
{1 (ruamtity of c-waste proceased (Code wisel)
I il Details of maierials recovered and sold in MA WA A
JDj®| the market;
| i, Deetails of residue sent o Treatment, Somge| | |
and Disposal Facility, : =
e and full address of the destimation | Recyclers: Bhars Oi Company ladis Regd, E-18, Sie- |
‘ 4 with respoct to MA)-3(D) above IV, Sahibabad Industrisl Ares. Ghaziabad 201010 |

A"

3o

. . =
Type end quantiiy of materiais scgregated or iy ity of waste

| rocovered from e-waste of different codes as ]'JT | MA |
| applicableto 3(A)-XD) | T |
J Enclose the list of recvebers to whom e-waste have heen sent lor recycling.

| s

L |
Plece: Luckmow gt ‘:".',
" o ﬁ.'

\
Date: 21-06-2014 3 %ﬂ "'!; Perscn

Moot .
(1) * Sirtke off whichever |5 not applicahle, 5

{#) Pravide any other information as stipulated m the coiditions W the authorizer.

{3) In case liling on behalf of multiple regional offices, Bulk Consumers and Prodacers noed o add
eatrn rows to | & 3(A) with respect to cach office
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Your (Environment Clearance) application has been Submitted vith following details

Proposal Mo Nil
Compliance ID 110880884

Compliance Mumbar{Far Tracking) ECACOMPLIANCE/ TOBBOEEA, 2024
Reporting Year 2024

Reporting Pariod O Deci Ape - 30 S
Submission Dats o7-11-2024

IR0 Name Shri Ashok Kumar Sinha

1RD Email Ly S4Bt nicin

Shate UTTAR PRADESH

1RO Office Address Integrated Regianal Offices Lucknow
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Gibwnbar Faroes Pvats Llmited
I UOE L AL R0 RP T 106008
Address Pt ne, 1302, 1508 Vilage - Giwakar, Gowsigan] Tehsll Mahanialgan], tucknow - 2265607

Nlabele No, OEELR 1Y
Ta Whem It May Cancern

Subject: Acknowdedgment of Food Waste Collection

This i to acknowkedge that Ghuskar Farms Privete Limdted has o collaborateon with HCLTech Lucknow
to coiiRct warste fosl fromn thiew cantaen, The ollected fosd s utdived in aur pggery farm, contributing
H sustainable waste management and supporting owr - farming aperations. We aporeciste HOL Tech
Luckrow's commitment fo redicing food wasts and promoting sustainable practes,

Thank vou for your contimeed suppot.

Sincengly,
Fi G oo ma Promis Limi, .
T Shecds Shalbvo laleo

Mﬂ“""‘t I‘F

A aa g

Mianagmg Divector

DN (9375381
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DX | Direct Exparsion cooling
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itis indead 2 pleasurg for Jobnson Controks Indis (O Provats Limited 1o teke up this detadled anargy study

at HEL Technology Lid, Lucknew

IC1, atter the detzlled depth study of il umiity operanons 3t HCL Technology Uid, Lucknow had identified
several opportunites for reduction of consumpion shd cost of energy. This repor contains the detalls of

the variows energy savings proposals identifiad during the depth study at HCL Technolagy Lid, Lucknow.

The energy savings prajected in this report are based oh measuremants and Chsenvetions made during the
JCI sreey and inputs from the plart personngl on opersting conditions, throughput rEtes, operating hours
and other operating parameters.

The details of the propasals presented in this réport wene discussed in detail with the HOL Technology Ltd,
Lucknow executives, and onty sisch of those erergy savings proposals which have been jointly confirmaed as
feasible are surenarized and presented in this report. Implementation can therefore be taken up
axpedmoushy by 10, It 5 suggested that beford implementing The energy savings proposals 10 should
thoroughily check on the engifearing and safaly Implanon which arg not withan the soepe of the prasent

assignmeant of IC|

Friem JCI's ewperignce, all the proposals presented IR this report afe prowven ones and will result in

Quantifizble anargy savings.

We plate on record our apgradiation of the courtesies axtendad to s by the HOL acecutivas, Tof completion
of the dapth audit study. Tha intarest, co-operation and assistance given by the HCL axecuthves are gratefudly
acknowiedged.

HCL Technobogy Lbd, Lucknow is proactive and on its own had implemented several energy sawings projects
and achiewved substantial energy savings, from Bme to tme. 10 had successfully completed energy awdit
shuhies ot HCL Technciogy Lid, Lucknow, with excelignt rgsults and it i3 indeed & pleasung to continoe the

happy assockation,
Sum Uip

With an eucellent background of tanslating identified proposals nio actuat savings, there 5 aveny reason o
beligve that HCL Technology Lid, Lucknow would easily surpass the identified savings potential
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ABOUT JOHNSON CONTROLS

We take this opportunity for mtroducing ocurselves as the Largest Independent Supplier of Heating
Ventilation, Alr Conditoning and Refrigeration (HVAL & R} products in the warld. With duwr Head office in
USA, we have presends (n midre than 135 countries worldwide. Cur 34 Global manufacturing fBolites in
varous countries and a dedicated professional t2am of 140,000 plus employees worldwide cater our ever-
incregsing clientage to their fullest expectatons end satsfacton,

Johinsen Controls has expanded remarkably since Professor Warren Johnson founded the company to

manufacture his imvension, the ekectric room thermostat. Since its startin 1885, lohnson Contnols has grosm

into a giobal leater in aulorsotee exparsance, building efficiency and power solulions

Leading full-ling sarvice provider of mechanical sguipment 25 wel a3 systems that comrol heating,
wantlsting, air conditioning (HVAL), ghting, sscurity, and firg managamant in non- residentsl buildings
World leader in integrated facility management for Forune 500 companies, managing more than oneg
billion sguarz feel workthwide:

lohrisan Controls through it Energy Solunons group proyldes Energy Performance Contracting and Energy
Supply Contracting services across the world a5 well &5 Energy suditing, Energy Management, and DECGOM
{Desizn Badld Operate Owm & Maintain] solutions.

Johrsen Controls mission & ta unkeash the full potental of Energy Efficiency in buildings in arder to kelp

customers reduce energy consumption and contribute to niting dimate change.

Johnson Centrols India [F] Ltd, is one of the Energy Sendce Companies (E500s} Grade 1 empanelled with
BEE owt of 62 listed Grade 1 ES00s in kndia

I India prosides the: bed ow s envices to thier customers,

- Technicel sendces
= Specialist Engineering Services
- Annial maintenance contract, speciafised senvices

- Energy and Technical audits

Page 9 of 276



HCL Technology Ltd, Lucknow
Energy Audit Report

Johnson wﬁ"

Controls

Link

£3-|
S Lianimive s
fior the ECM Badkiep:

ﬁﬂﬁ?ﬂﬂﬁnﬂﬂ?ﬂ“ﬁﬂiﬂu
i - T | 2 [ v | e
A, Mo flow mvostrant proposals (Payback bebamen 0-1 years)
" Surrender the 500 VA demand for NSET ta MVVRL
1 #nd o reduce the bifng demand and seve damand - FREE - il imrediate
s
irsralianion of Wer Bazed Senzor for The (3EE Areal 2
. | Cooling Towst To Optimits Fan Power e M e o e o (B i
3 Drywnshie the ouercapacioy UPS to Right sized LIPS - 1o | 311a3% | enes 1 520,000 oA
MN5EE Aras
Replece the Bxsting CHW Pumping prstem [SEL
1 Area) with Variabie Primary Pomping systern o PR | 2357 4RE | 19908 | 1500000 AT
agimine the CHW Pumaing Erengy Conszimpban
Repiace the Existing CHW Pumping rystem [NSEZ)
5 with Variable Primary Pumping system to aptimize 46454 | sd4sser | 3826 | sgu0m0 1]
the CHW Pumging Epergy Consumption
Repiacement of SEX Condenser Cooling water pumps
E s T O B B 100,249 | 90386 | #2500 | 1000000 108
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The conclusions and recommendations contained within this assessment report &re based on

observations made during the site survey. It is belaved thet these obsendations are representative
of normal workeng hours, but this showld be confirmed before implementing measures, partcutarly
where thaey invoive substantial capital expenditura, Similarky it shouwld b noted that the quatad
savings and cost figures ane budgat estimates anly and should be confirmad peior 1o commitming o

Expendiure.

Further zasistance may De vailablz from the Johnson Controls on reguest and mulually agreed

T

Kote: mvestment 18 considerad &5 approkimats of budgetary cost Final BOO and Investmant oSt

willl prowide the final investment based on business case approval.
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EXECUTIVE SUMMARY
Project Background
The company has engaged the energy suditing 1o sccelerate the energy efficiency under erengy saving
initkative in the buliding sector, Gevernment of India which heips the organizanon 1o develop best &
advanced technigues which is also referred as the BAT for the cluster.

The Detaitad Audit Report i prepansd sfier axhausthee verifcation of the data and detalld process
felatad energy sudit study fof sch and every 2red of the unil. Durng the ensrgy audit study detalled
information [about 2l the areas] such as the oriical units 35 they can be defined as chillers, pumps,
lighting, Alr Handiing Units, battery bank and DG, Transformer ete. specifications (nsmber, type, make,
Bk, and rating), water requirernients § consumplon, type of data moniteeing, has been collected and
anabysed.

This Detailed Andit Repert is prepared to provide an insight to the energy savings options that can
be exphored for the future cycle in consultation with the kay personnel and make the necessary for
making Investments in mpiamenting energy efcency measures on the mentioned areas. This
intervenmion would fead to lower energy supply on tha unit, and hence, could result in the
reductlon of the SEC and by way of which the GHG reduction will 3ke place.

In following sectitnes. it discussed how the various oplionhs provides an oppoctundty for

Energy saings 1o the unit and its techni-aconomic vigbility

Site Based Data Verification and Analysis

1 'We have studied the utlmy section comprising of tha Chilfers, Pumps, A Hendiing Units,
Lighting. UP% systam, Transformer, DG sets, ACSE e1c

1 Asperdata collectod and anabysls of motors on tha eding. wa can work out the under loaded
with sultable drives for the reguerements.

3 Tha detsils of the deagn, cperating data are verifiad of vasious oparating sguipment™

4. We hewe identified the 100% of mare intenshve energy éréds consumimg elettricity and
Fugl have taken a closer look at thern for the energy savings that could e implemented.

Energy Efficiency Measures:

1 Chillar systern tobe studied and 1o be op@mization of chiller plant enerngy consumpiion.

i Pumping Systerm o be studisd and igentify the potennal for anergy saving

3. Opomizanon of anengy consurmipon in HYAC syetam like chillers, purmps, AHUR, and ACS

4. Lighting sysiem to be studied and 1o controd the Tghing system by operstional hasis.

5. We identifled the energy savings In 3l instalizd AHU fans
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F  HCL Technologies Limited, doang Busingss a5 HCL Tach (formarly Hindustan Computars Pyl Limited], is

an Indian muMinanonsl mformaton technology [TT) conswting company haadouartzred in Naida. The
founder of HCL Tach s Shiv Madar 1T was spun doutin 1991 when HCL enderad inta the softwars services

basingss. The comipany has offices in 52 countries and owver 225 944 employaes.

HCL Technodogies Lad (HCL) is a proveder of software and [T infrastructure services. The company offiers
a diverse rangs of solutions in 1T mfrastructurs managemant services, digital process operanons, cloud-
native senvices, cybersacunty services, dignal and snalymos senvices, DRYICE, foT works, HCL software
services. SIAM/Kaz5 products & advanced services, industry software services, and angineering and
RED senices. HOL offers its sarvices 10 Anancial services, manufacturing, telecom, retail and consurmer
packaged goods services. media and entertainment fife sciences, inturance sanvices, capltal markats
services banking services, mining, and naturad resources._ [t also serves the odl and gas, serospace &nd
defence, avtomotive, chemical end process industries, hi-tech, industrial manofacturing, enérgy and
uglity, healthcare, travel, transport, hospitadity, and bogistcs sectors. Tha company operates global
offehore infrastructure and @ network of offces across The Amancas, Asia-Pacine, the Middie Eas,

Africa, and Europe

1.2 OBIECTIVES

Te undertaks an ensfgy audit 50 a5 0 \dentify areas for energy ssving. both withour  and with
ESTTEnI

To priorinse disnnet areas identified for energy savings depending upon saving potential, skills,
and rime frame for execution, INVestmeEnt cost, pavbacks se

Ta design an "Enargy  Monitoring  System”™ For effecthve mondtoring of anergy consemanon snd

anatysis of enargy eficienoy
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Summary of Site Observations:
L‘!ﬂiﬂlm  Equipment TME‘M |
| Most of the UFS are operating in undar h:-adeﬂ
1 Bullding UP5 | condition. It is recommended to downsize the LIPS
| to reduce the Energy loss
Utility | Sased on the pertun'n.a nce test, all chillers are
2 Bullding Chitlers | slightly derated from the gesign values dus to
EI‘IH"E-E'E of ageing
. RS RO ' ﬂEE@'-l head of pu mip is mismatched with the site
= LH:|I|I1'|||' et cachit | | actual tDI'I.I:llhI:I-I'ES and results in high energy
Buitding Chilles ' consumption. it is recommended to replace the
L _| pump with correct Head to achieve Energy Savings
| &8 secondary pumps are instalied with VFD but
Utility | operated by manual ¥FD settings. i is
3 Building AecRnay o i recommended to operate the VED in auto mode
| based on D
| CT fans VFD are st at manually Freguency based
| o CT outlet temperature of 299C at fixed setting.
" Liidity Coling T | it is recommended to install the Wet Bulb based
% Buiiding | sensar; the Instaliation of Wet bulb in cooling tower
| Fans will be very effective in optimizing chiller & Fan
' E"‘IEEE'F CORSUrmpison
i AHL'S CHW actuators are not connected to the BMS
| system. Existing AHUs In IT-01 & M-03 are operated
& Buliding AHUS by belt driven conventional blowers with VED by

| manual frequency setting. It is recommended to
| operate the AHUs VFD automatically or retrofit with
I EC fans.
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2.1 ENERGY: SOURCES & UTILIZATION

* The Primary energy source 15 UTtar Pradesh Madhyanchal Vidyot Vitran Nigam Umited and DG 5otz
Electriciny 5 corsumad mainly for UPS sstem, ubifity squipment motors, pumps, VAL system, lighting
and ather eguipmeant's.

Source wise % utilization

Figure 1: Source wise % wtllization — 2023,

¥ During audit period, observed plant has installed energy meters section wize and recorded the

energy data from Energy meters.
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2.2 ENERGY BREAKS UP DETAILS

The periantags anargy Braaks up detalls arg 3% follows

SEF Arenc

Table 1: 5ET Area ﬁlmihruhi dheaili.

1 IT-01 Energy comsumption, kKWh 2610359 i3
2 | 1702 Energy consumpticn, kWh 434753 L
3 | IT-03 Energy consumption, kiWh 1384645 17
4 | SEZ_HVAC High side, kN 1564739 20
S | SEZ_Chiller pumps, KWh 761254 10
& | SEZ_HVAC Low side, kWh 1240319 1

The details of breakug given in below chart

SEX Area Average section wise 3 energy consumption

NSEZ Area:

SOC-01 Energy consumption, kWh
| SDC-02 Energy consumption, KWh

W T 0 oeegy chnsarnp o, Ky

BT 00 Dodee gy vdnsaryp o, Ko

8 T 00 Dower gy odrvagenp i, Wi

ST VAT Lagh iy K

m D Chller punges. BWh

SRR R Lo e, KRS

1
Z
3| NSEZ_HVAC High side. kiWh
d
L

|HEE I-I\M[“anmk I:'n'd'h
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The detzils of breakun given in below chart

NSEZ Area_ Average section wise % energy consumption

M SO0 EnErey dansiingtian, KW

B SUN-CE Enerey cndumnitian, RSN

W NSET VAT Higl skl BA,

MSEL Chiler by, BWS

I BSES WAL Low alde, Bl

RFgure 31 5£7 Area_ Average section wise % aneegy consumption.
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Monith Vs Recorded demand KVA.

The graphical representzton of recorded demand 1or the one year i 24 follaws

Month Vs Recorded demand, kVA

1772 178 17ad

Frzure 4: Month Vs Recorded demand, kWA,

The maxirmum demend is recorded in the month Septernber 2023 and minirmem s reconded in the month
of lamuery 2003,

Month Vs Energy consumption, kWh

The graphical representation of energy consumpion for the one year is 85 follows.

Month Vs Energy consumption, kWh

EITT0 HEE1030 KI5 1ET
TR e84

Figure 5: Month Va Enesgy comsumption, kih

Thes raaximum ENET2Y CORSUMETION 5 recorded mh the month August 23 and minemum 5 reconded n
the month of February 2023,
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Maonith Vs Specific energy consumpthon

The graphical representation of Specific energy consumpnion for the one year i as follows

Month vs Specific energy
consumption

¢-2--¢--0-2¢-2-0-8C

;

Fpaiific rmeigy comumption

b .5 0 3
#F g &

I S SR S W T
. I ¥
0. S glb o

‘Eh-t:
"F,..._-a.:_ -
"
o,

Fizure € Month Vs SEC.

Thi maximum spechic endrgy consuempinon it recordad in tha month December 2023 and minirmwm 5

recordad in the month of fumng 3023
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Month Vs Recorded demand, EVA.
The EI.I'I.'.I-I‘I|E:1:| representanon of recorded demana for the one year 1S 2t folows
Month Vs Recorded demand, kVA
454 o 527 9 gy oma7  siE
ohE ARG And £44

Recomrled demund , ks
g

S, Y - D . T e I a4 % R
't 3 A A P o Wy \ 1 L L
Gf '-:"F ,z? i Frad & & g o ._-""H & &

Fizure T: Maonth Vs Recorded demand, KVA,

The reaximum demand is recorded in the raonth August and September 2023 and minirmuny i
recarded in tha ronth of Jamuany 2023

Manth Vs Energy consumption, kWh

The graphical representation of enengy consurmption for the one year s as follows.

Month Vs Energy consumption, kiWh

2E54E7
29710 *asrou 0072

WWih

gl o,

% e ] b al = i, iy ® .
o et e S I + R . R L
- LT Sl 4
il .::T? T G R R .;'?-E‘i vig

{tﬁ [I'H.I":’ ool

Fgwre & hMonth Vs Ensrgy consumgtion, kiWh,

The miadmum energy consumption is recorded in the manth August 2023 and minimurm 5 recordied
in the month of December 2023,
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Maonth Vs Specific energy consumption
The graphical representation of Specific energy consumption for the one year is 25 follows

Iﬂ.l.l:!i:' in-r“:

consumption

Month vs Specific energy

Johnson wlf'

Controls

°-¢-2-2-0-0-0-9g-9-2-C°

f«@ﬁ&ﬁ&‘ﬁ"é‘ﬁéé‘ﬁﬁ

Figure 3 Month Vs SEC.

The mansirmaem specific enirgy consumpion is recorded in tha month lanuany 2003 and minimum 5
recordad in the month of August 2023

2.4 DG GENERATION DETAILS

Tha DG narme plate detoils ang ag follows

[Dhesal Ganeratos

Dwﬁd E-un-nmmf

Digsal Genarator |
| Digsal G-umram-r::
" Disssl Genarator |
_ Digsel Genarator |

[ SE2_1500WVA DG4

Table &1 DG name

NSEZ_1010 kVA DG-1
| NSEZ_380KVADG2
NSEZ_1010 kVA DG
SEZ_1500 kVADG1

SE 1500 kVA DG-2

SEZ_1500 kVA DG-3

details.

1010

380
1010
1500

IEI:II:I
1500

1500

The DG generation detalls for ong wear and detalls arg 25 follows

Table 5; 5EF Area DG ration and fuesl

CLRERAINE
| cusming |
| cumming |

| CUMMINS |

Ay HINS

= | | cum r.-urua

EIJI'-'I HINS

lon details.

KTA-28-G5 |
C5N-14G2
KTA-28-G5

KTA-S0-GE-| |
| KTasoced

KTA-S0-GE-| |
| KTA-S0-GEH |

Jan-23 2600 3310 114483 | 280 i
Fab-23 1450 S0 | 53200 | 258 El
Mar-22 <L o N el A
Apr-23 15580 600 57000 265 1]
May-23 6850 2715 257925 | 254 37
Jur-23 2085 E00 JE000 161 ]
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Jud-23 iTE 1645 18050 253 iR
 mgn | 170 | ess | ems | 261 | 36 |
g2l | 1s4Ed 16 | 4me0 | 113 0
Oo23 | w7 313 | 30435 | 240 EE
 MNevzd | 1a8 | e | smo0 | 242 | 3
 Dec? | aese | 2134 | 200730 | 218 | &4
Toral/Average 61233 JIBRL 2173688 .62 37

Remarks:

Total D gengration for the year (s around 52233 KWh

W
¥ Torsl Fuel consumation of
¥ The SEC of DG is around 1.
*

The sverage st pef unit |

e year 15 J3EEL Liters
b KW/ Litres
£ around 37 INRSKWh.

The graphical representation detsls for the diedal generabion ara 22 follows

DG Unit Generation, kWh

2600
oco I 1450
" -

)
il

15488
=17
e =57
AESE
2085
J:ml g 170 uu.
- HE . = -

s o Fs - i,

b " : ¥

o

Figure 10 SET Area_ [dG umits generated, kiWh.

1 I
L

Tha maxirnurs DG unet generated in the month of September 2023 and minimum wnits genarated

iFe g menth of Juby 2023
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The graphical representation detads for the monthly variabon of DG Specific energy cost are
Toblomws.

Monthly variation of DG SEC

13
o 250 ) g L g ¥ R
'_": p a8 3 LIs
E 1%]
Haim
=L~
alls ]
i o M A = . :.. =, 5,
4 W K 1_.I i a 1 F ol - i =z

The maximum SEC in the month of September 2023 and minimum 5EC in the month of December
2023

NSEZ Area;

The DG generation details for one year and details are &5 folliows

lar-23 3006 1037 Gm47T2 | 280 | 33
‘FE‘D;:I‘._H EDL'I gﬂﬂ _._E_E_QEH}___E.EE | 13
Mar-23 | 8a08 3044 23193 | 280 | 3
Aor-23 1100 400 38000 | 275 | 35
May-23 2461 1025 97375 | 240 | 40
un-23 BSS ET 2450 | 276 | M4
w23 185 70 6650 | 264 | 38
Aug13 1300 490 | 4ess0 | 265 | 36
Sepr23 5774 18920 | a0 | 3;n | 2
Det-23 2968 1156 | wesan | 357 | 3
Now-23 17 50 750 | 234 | &
 Dee;d | 3w 135 12625 | 259 | 37
Total/Aversge 27744 9917 | 942086 | 2.70 | 35
Femarks:

L A .

Todal Fued consumption of the wear is D917 Liters.
The SEC of DG is around 2.70 kKWhy/Litres.
The average cost per unit is sround 35 MR KW

Total DG generanon for the year i around 27744 KWh

The graphical representation detsils for the diesal gensration are as fofows
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i3 Umit Generation, kKWh

10000 EEJE

L

: 574

LA

goon 3006 2451 = 2958

3000 Bl 1

I e B3 yos I 117 350
. = | = _ N o
'._":' ‘l..'l ‘#;- -_-.-"-\-.h' ‘_.‘*_T‘ _::-;' L_.:'-.-u —-‘IL '-.J:- ,;:" \.'::u

The masirmwem [ unit generated in the month of Manch 2033 and minimasm units generated in tha

Juby of July 2023

The graphical representation detadls for the monthly vanation of DE Specific enengy cost are
followws.

Manthly variation of DG SEC

L8
o 1.55%

e

I | B

e bl B e B

BEC BA_ KW
=R
i :'. :-" ."': =

Tha mamdmurn SEC in the month of September 2023 and minimum S5C in the month of November

FLLFE]
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2.5

The powiar carsumption of tha facility are a6 follows:

TOTAL POWER CONSUMPTION AND COST DETAILS:

Johnson %‘

Controls

larr13 587362 12606 SEtony 7118934 1186
Fop-23 SE7a00 21250 SELEST fIOEAT 1138
Mar-23 TETETA 17405 TI078 131002 1062
Apr-23 7OR747 ZE50 ToE437 128951 10.18
May-23 1042474 8351 1051825 10364182 8.87
Jun-23 1366 Iaad 1039615 SOE5 2R §.59
WD | 1086437 | 663 1087100 10361151 | 936
Aug-23 1082237 3010 1085237 5914513 __E-':E'_,
Seprl3 1020085 11263 1041325 10280373 0.87
Oa-23 H275507 11035 BB6TI2 Sl44343 | 1031
Mon-23 B46586 1566 B4E152 BE12627 1015
Decd3 | 576447 | 5008 581455 6581266 | 1130 |
Total 10304536 3977 10384513 1F545337E 10.31
T Table 6: Totd power consumgtion and cost detsils. 00
Remarks:
* The sversge power cost is around 10 31 [ Unit
The graphical representation of total consumption and cost detals are as folhows,
Monthly source wite enerpy and cost details 2023
bl o Az nsr 1086 1082 g5 LI
1000 B BAT g 100D
E0D. 987 A4ET =000
Eo0 ks
1m I I .
100 peat s |
50 as
T A b i .
o = I s ¢ ’.‘*-"IL 3

I FTL [SET-NEED] energy, LI iowiT W 0 [SET+AEET] anerpy Lisc. A

TR EnBIgy Corau D, LS WS —T i RS

Figure 11: Manthly source wise energy and oost detalls 2023,
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F i TRANSFORMER PERFORMAMNCE STUDY
Tha faciliry has instaited 12 Transformar for Step down the woltage for il uniings

SEZ Area transformer name plate details:

htake - VOLTAMP
' Type of cooling - | TONAN | ONAF
g WA em 1w |
HY V) 33000
N load voitage vV V] t 11000 1
' AVIAl | 11022 | 13996 |
Lutaen IVIA] | 33086 | 41989
T ——— T
Phases i ¢ 3 1
' Impadance voltage y [ 676 l
'l:requeru:'!,r o Hz 50 i
' Core and winding Wt. Kgs | 7700 '
Weightofoil Kgs 1750 I
Ol quaney | s |
Total weight Kgs 18550
' Transport weight Kgs 15770 l
Nearof mm;..fm:ﬂ.u'; % 015 1
Transformer senial numbser 480111
R e : Dm”

Table 7: SE2 Arsa transformer name plate detais
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Table B SET Area transformer nanmse dhetails,

ke E WOLTAME VOLTAME VA TAMP VOLTAME |
' Total losses at 50% joad W 54 58 15 75
Total losses at 100% load | kW 158 158 0 20 |
' Rating | kA 1500 | 1500 2000 20600
TN
Noload voitage 0 I B ®
L [Wiwp| o043 | o043 | o433 0A33 |
WV | 9873 | 7873 | 10457 | 10497 |
;c_u rrmt |_t.'-' (4) | 200006 300008 266674 | IEEET4 |
Phase , 3 3 3 ' i
Frequancy Hz 30 =0 50 =0
Cooling = AN AN AN AN
| Irsulation ciass | =~ F F F F |
i arnbiend ‘.
b * 30 &0 50 &0
BAzximum temperature o« 50 a0 %0 a0
| Fise winding |
| Impedance vollage % 217 5.82 5.98 3.98 )
| Total waight Kgs 3950 3950 4550 4550
| Protection class = | P | IP-00 P00 lBoo
Type of Instaiiation - | INDOOR INDOOR INDOOR INDCOR
| Veaf of manufacture - | 016 | 2016 2016 , 2016
Transformer seral | |
| number INC 62912 JHiE E?].E _ th_: .r.:ﬁn }m;.?z?u
| Vector group | - Dynil |  Dynit Dynil |  Dynil

MN5EZ Area transformer name plate details:

Table %: M5EY Area transformer name plate details.

' Make : VOLTAMP VOLTAMP
Stangard — | 1180 (PART 112014 | 61180 (PART 1} 3014
Rating KA 2500 3500
HE (W 13004 23000
o load voitage -_LE%'I'-L_ e . _.i_:lﬁ
HV (A 4372 417
i LV (A) 24TR 01 347801
Freguency Hz S0 S0
Vector group . Dynll Iymil
impadance voitage % 5ED 5,28
Tapping's - OLTC OLTC
Energy efficlancy lavel = LEVEL1 LEWEL 1
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Melammum total losses &l 5%
rated load
Maamum total losses at 1005

rated load

Typas of cooling
Termpesature fise od
Termperature fise winding
Mass of oil

Tolal mass

Volume of ail

Yeat of manufatture
Transformer serial number

85875

215010

OMAN
40
45

2425
5723
2725
2015
46010

Johnson ’»ﬁ*
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BSET.S

21500
ONAN

43
2425
9725
2725
2016
46010
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IT-03_ 1500 kWA C55 TRANSFORMER 01:

Efficlency Is calculated to be 96 .54%.
Transformes loading is cafoulated to be 5.765% which is very low. [t i recommended to
load the trapsformes near cpbimum loading percentage 36.24% to improve the
efficiency.

* Mo load and logd losses takén form BEE standard vadue

M-03_ 1500 kWA C55 TRANSFORMER Oi2:

Efficiercy is colculated to be 98 545
Transformer loading iz caloulated to ba 12 855 which & very lowe. It is recommanded
T logd the transformer naar optimum ioading percentage 26.24%

¥ Mo losd and load losses taken form BEE standard value
103 2000 kA O35 TRANSFORMER 03:

¥ Efficiency is calculated to be 98 36%.

¥ Transformer lading s calculzted to be 10 155 which & vary low. It b recommanded
ta load the transformer rear optimum loading percentage 35.08%

¥ Mo loed and lozd losses taken form BEE standard vadue

TT-03_ 2000 kWA C55 TRANSFORMER 014

* Efficiency it calculated to be 58.12%.

¥ Transformer loading is cafculated to be B.70% which is wery low. |t is recommended to
hoad the transformer nesr optimurm loeding percentage 39.04%

#  Modload and load losses taken form BEE standard value

02 1250 kWA (55 TRANSFHORMER 01:

¥#  Eificiency is calculated to be 95 B8%
Transformer loading is calcutated to be 3, 74% which i vary low. It i recommianded 1o
load the transformer near opomum loading percantage 36.75% o improve the
trandformer sMoangy .

#  MNoload and load losses 1aken form BEE standard valie
SEI AREA_ 2500 kWA CHILLER TRANSFORMER-1:

F o EMficiency is calculzted to b 99.52%.
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¥ Transformer lpading i calculated 1o be 20.31%. It i recommended o load the
transformer near eptirmum loading percentage 39 80%.

# MNoload end |oad losses taken form transformer test certificate.
SEZ AREA_ 2500 kWA CHILLER TRAMSFORMER-2:

* Efficiency is calculated to be 99335
#* Trensforrmer loading is calculated to be 14 3% I s recormmended to load the
transformer near optirvum loading percentage 39 765,

* Mo lpad-and load losses taken form transformer st comificate.
NSEZ_ 2500 EVA TRAMSFORMER 1:

¥ Efficigncy s calculated to be 93 11%
= Transformer loading i caloulated 1o be 11.02% which i very low. It i recormméndead
o load the transformer near oplimum losdng percentage 20 51%

F Nolozd and lo2d losses Taken form transformer tast certificate,
NSEZ_ 2500 EVA TRANSFORMER 2

Efficiency is calculated to be 59 14%
Transformer leading s calculzted 1o be 11 765 wikich & very low. It is recommeanded
to lozd the transformer near ootimom loading pententage 41 045

¥ Mo load and load losses taken form transformer test certificate.

Distribution transformer study results:

% Transformer Loading

_III
|
1A
144
vk

Figure 12 Transtormer lpading.
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MSEZ_380 kWA DG-2

# The loading of DG & around 4% and SPC g cabculated to b 2,75 KWh/Litres dud to very low
loading 4% because of limited oads cparaton during the DG Performance Soudy

NSEF_1010 kVA DG-3
¥ The loading of DG is around 35% and SPC B caloulated 1o be 3 .45 KW/ Litres.
SEZ_1500 VA DG-1

# The loading of DG is around 55% and SPC i calculated to be 3 .44 KiWh/Litras,
SEZ_1500 kWA DG-2
» The lnading of DG is around 68% and SPC i calcolated tobe 3 53 6Why/Litres.
SEE_1500 kVMA DG-3
» The loading of DG is around 58% and SPC & caloulated to be 3.51 Wk Litres.
SEZ_ 1500 kWA DG4

*  Tha loading of DG is dround 52% 2nd SPC i caboulatad 1o be 3 56 WWh//Litres.
* The performance of DG = found to be satisfactory. The SPC can be further increased ey

incraasing the loading of genérator.
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CHAPTER — 3: POWER QUALITY STUDY FOR CRITICAL
FEEDERS
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i, SEZ Area

z. 5EZ Area

Main KT Incomer For
S5EL

Incomer For [T 01 AHS

Average current harmonlcs i around 16.83% THRS
with impact of 5%, 7 arder harmonics dus 10 non-
linear ipads such &8 Variabée freguancy drive in the
mairtirs, Senvers & workstation UPS, WA, LED ghis
ete | & The average powsr factor 5 around 0050
lzading Power Factor from Low Loading of URS

| around I'to 13 3% in SEF section )
Average currrent harrnonics 15 anound 37.17% THDA
with impact of 5™ 7™ order harmonics leved due to
LIRS, VED fitted AL E VRY units in SET sechon

3, NSEZ Area

4, LEZ Area

Main H.T Incomer For
NSEL

Incomer For 1T 01 LHY

Avaraga current hnr'l"r'll:l'l'lﬂ i4 around B4 7% THDA
with impact of 5%, 7% order harmonics due 1o Ron-
linear loads sweh 25 Variatde fraguenty drive in the
mitors, Servers B workstation UPS VRV, LED Rghts
e, & The aversge power factor is around (U89
leading Power Factor from Low Loading of UPS
around 1 to 8 %in NSEZ secton

Awemgt cuErent harrmonics is ancund 27, 2% THDA
with impact of 5™,7™ & 11" order harmonics level

due to UDS, VED fimed AHL & VEV uméte in 5E2 soction

& The sverage powsr factor i around 0 80 leading

Powiar Factor from Low Loading of UPS around 2 1o 13

T In SEX secnion
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Incomver For ITO2

Avefape current Rarrmonics s anound 21.5% THDA
Wwith impact of 5,7 & 11" order harmanics level
dise to UPS, VD fimed AHL & VRV units in 5E2 tection
E: The sversge powers factor s andund (.87 leading
Powrer Factor from Low Loading of UPS around 115 2
% in SEZ section

Average current harmonics is around 30 6% THDA
with impact of 5™, 77 & 11" onder harmonics level
due to URS, VFD fitted AHL & VRV units in SE2 section
E The average power factor &5 around 088 leading
Power Factor from Low Loading of UPS around 2 10 13

% in 5EZ secDan

.ﬁh'ﬂﬂlﬂ current hammonict 4 aroemd 25, 15% THDG
with Impact of 55,7 & 11" onder has manics level
due to LIPS, VED fimed AHU & VRV units In 5E7 section
& The sverage power f3cor i arownd 075 leading
Paver Factor from Low Lasding of LIPS around 2 1o 13

I‘%ln SEZ section

Awerage ourrent harmonics is around 25 5% THDA

with impact of 57 & 77 order harmonics level due o
UPs, VED Rimed AHU B VRV units in N5EZ section &

The average pover factor i around 086 kading

Powsar Factor from Low Loading of UPS around 1 to B
BinNSEZg@clon ]

around 3 1o 8 % in NSEZ section

5. SEE Area
. From C55-1
G LEZ Area | Incomer For (T-03 RHS
7. SEF Area | Incomer For 1703 LHS
Incomer For S0OC 1
8. N5EZ Area LHE
incomer For 500 2
g, MNSEL Area Souren?
SEZ Area_ 3371 Ky
10 SEZ Area | G300 KA Transfonmaer
1
IT-03_ 9500 Kva G55
1 SEZ Area Transformer-1
m-03_ 1500 KVA G558
1 i Transformae-2
13, SET Area il AR

| Ir&n;{mmu_nﬂ

A'.-'ar:age current harmonics Is around 16, 3% THDA
with impact of 57 ,7° & 11" order harmonics gl
due 1o URS, VED fimed AHU & VRV unets im NSER
secoon & The average power factor i§ ardund 0,89
leading Power Factos from Low Loading of UPS
Average current harmonics is around 23.46% THDA
with impact of 57,7° & 11™ order harmaonics level
due to UPS, VFD fitted AHL & VEW unite in SEZ section
E: The sversge power factor is aroumd 0.91 leading
Poswer Factor from Low Loading of LIPS around 2 to 13
%im SEZ ertion

Awmg-u current Rarrmonics is in::ﬂd 18 43% THOA
with impact of 5™ 7% order harmonics level due to
UPs, VD fisted AHLU & VBV units in $ET section & The
avarage posner Tactor is sround 0 92 feading Power
Factor from Low Loading of PS5 arpund 2 o 13 % in

SEI secmon

Avarage current harmonies I¢ around 26.2% THDA.
with impact of 55 75 order karmanics level dus 1w
LIPS, WED fitmed AHU & VRY units in SEZ sacnion & The
average powrer Tactor & &round 091 leading Power
Factor from Low Loading of UPS around 2 1o 13 % in

IEE:&tﬁm

AVEfage curent harmonics is around 20.64% THOA
with impact of 5%, 7° & 117 arder harmanics level

Page 43 of 276
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due to UPS, VD fitted AHU & WRY units In 5EZ section
& The average power factof s around 094 leading
Perwer Factor from Low Loading of UPS around 2 10 13
| % in 5B section
Average current harmonics is around 25 56% THDA
with impact of 57 77 & 117 order harmonics leved
| due to UPS, VED fitted AHU & VRV units in SEZ section
Average current harmonics is around 18 898 THDA |
with impact of 3% 57 & 7" order harmonics level dus
m-02_ 1250 KvA C55 to UPS, VD fited AHU & VRV units in 3E2 section &
Transformer-1 The average power Tactor i arosnd 0.89 lkading
Powsr Factor from Low Loading of UPS around 1 1o 2

| % in 5EZ section

IT-07_ 2000 KA G55

1% SEE AT Tranisformar-4

15. SEL Area
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Poweer Queality Summany:

| Woltage & Current | To see if the parameters are within the specified limite
Frequency To see if the frequency i< within the specified limits.

To analyses tha running Powsr factor in the Transformer within the
Power Factor it'i.l:h" mc”‘ﬁd Bt

Mieasures and records harmonscs and inter harmonkos up bo the S0th.
Reélated data such a5 THD [Total Harmanec Distortion], and K- factor
Harmanics are measured. Harmonics are perindic distortions of voltage, current,
OF POWRr Sine Waves. B -
Hicker guantifies the luminancz Tuctuation of lamps ceesed by
i supply voitage variations

Dips B Swells records Dhps, Interruptions, Rapid Woltage Changes,
and Swelfls. Dips (Sags) and Swells are fast deviations from the

D & Swills narrmel voltage. The ocourrence of Dips (Sags] and Swells may
indicate 3 weak power distribution oystom.
Power | Monitor and recording of power consurmptian.

The ratio of tha Meeative sduenics volta e comaanant To 1

Ukaiance PoSTive sequence voltage Component
Transients are fast spiles on the voltage waveform, Transients can
ha ch that sensit kectroni i ni i~
Fraicdanti Vi s much enengy sonsitive electronic equipment can

affected or even damaged

3.1 OVERVIEW

Al glectrical dgevices work properly without any failure, I input power = well within s2t lmits of
glectrical properties. 5o Power Ouslity Study detesmines the health of the electrical parameters b losd
ends Without the proper power, an electrical device (or load] may malfunction, fal prematurely or ot

operate at all, There are mary ways in which electric poswer can be of poor quality and many more cautes
of such POor-guaiity power

Soma of the paratmeters that influence power quality are explained below. Violtage, Current & fraquancy

Voltage ond frequency should be close to the nominal values of 230 % and 50 Hz

VOLTAGE
Penmissible limits for voltage:
207-253 <3 =20

L — e 1
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CURRENT

Permissibie limits for Current: Current unbaianca should be less than 10%.
FRECIUENCY

Permessibie Hmats for Freguenty. 95 5505 He

Effects of operating equipment at lower frequency

Al lower Treguency the performance of component i poor in view of power, life of equipment and
safety.

Potoes will run Slowed, transkormmies outpuT will reduce, hermanics will increass i the podwer sstaem.
POWER FACTOR

It is recommended to maintain the Power Factor clase 1o unity.

DEPS & SWELLS

Ciips & Swedls records Dips, Interruptons, Raoed Voltage Changes, and Swelis. Dips (hags) and Swalls
arg Tast deviations from the normal voltage, Magnitude may be t2n up 1o hundreds of volts. Dusaton
ray vy from @ half oycle to & few seconds as defined in  EN&I000-3-30,

Buring a dip the votage drops; during 3 swell the voltage rises. The thgser conditicns for dips
and swells are threshold and hysteresis. Dips and swells are charscterized by duration, ragnitude,

and tme of conaTence.

The cocurrence of Déps (Sags] and Swells may ndicate & weak powsr distribution system. It may
case neset and loss of data in computer systems and process controders. By monitoring the
woitage and current trend 2t The power senace entrance, you can find out it the causs of the voltage
dip & mside or outside the bullding, The cause is inslde the bullding (dowrstream] when voliags
drogs wihile curreft fises; It 1% outsida jupstraam) when both voltage and curfant drop.

bips V) | Swells (W)
< )37 = ¥5d

Créer=wodtage can drive up amperage and temperature even on lightly loaded motors. Thus, motor
life can be shortened by high voltage

Operating a motor beyond its nomingl range of its voltage regquirements will redute its efficiency
2 fause prematirg fadlure.
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Variations in the voltage will have a significant impact on the motor sTarting torgue since it will vary
& the square of the Mux density

With 3 10 pércent incredss oF gecreass i voltags Trom That given on tha narmcplate, the heating 3t
rated horsepower load may incresse, Such operation for extendad periods of tirme may accelerate
the deterioration of the insulation system

Inrush current goes up with higher voltage, damaging the protective devices.

A 5% inchedse invaltage results in 2 0% reduction in bulls lif

Incfesse In Vadtage can lead to decresta in eMoendy, Power factor snd Egulpmeant Iifs.
HARMONICS

As per CEA Regulations,

1. The total harmonic distorthon for voltage st the connection poént should not exceed 53 limits,
with no individual harmanics higher than 3.

&, Tha total harmonde distarmon for currant drasm from the transmission system at the connaction
point shall mot excesd 8%.

IEEE 1423 Fower Quatity Definions
|EEE Power IEEE 5159 Harmoric Control in Electroal Power Systemis
Cluality IEEE 1158 Bonitoring Eleciric Power Guality
Standarcs IEEEP1SB4d - Viohage Sag indiges (Prelim)

IEECP1453 Viottage flicker (Prafim)

IEEE P48 Emergency and standby power

Harronics are penodie dIstormons of vollage, Curmanl, oF power Sine waves, A wavelorm can b
considerad as = combinztion of various sine waves with diferant freguencies and maghitudes. The
contribution of each of these companents to the full signal is messured. Readings can be giver as a
percentage of the fundamental, as a percentage of all harmaonics combined [rms valus], or as rms
value. Harmonics are often caused by non-Enear loads such as switched mode power supplies in
cornputers, TV, and adjustable speed motor difses. Harraonics can cause transformens, conductons,

g rotors 1o overheat,

Thie Tabde below represents harmonics bevel lirmt [IEE 519)
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Current Distortion Limits for General Distribution Systems
(120 V Through 69.000V)

Maximun Harmanic Current Distortion in Percent of |
Individual Harmonic Order (Odd Harmonics)

Loy =i 1R 1T 17 <h= k1 I3 )3 < o
- oy * Ly 8 L o - ] 30
Fised- e a5 s LE -H] LR
S 100 wo A48 am LB 2 ar i
100 = 1000 e re L is Ll o
>0 He [ &n 23 L2 mn

Where:
lye = Mazimun short-circuit corrent at PCC.
ly = Maximun demand ioad curréni (lundamentsl Ireguency compondnt) at FCC.

T Tabde badow reprasents Viodtage harmmonics fevel Bemit:

_ 69V and below | 3 ! 5
69.001kY thru 261KV | L5 ‘ 25
161V and above | 1. ] 15
Table 13: Voltage harmonics level.
FLICKER

Hicker guantifigs the luminance fluctuston of lamps caused by supply voltage varianons. The
#gorithm behind the measuremant meets ENG1000-4-15 and is based on a perceptusl mods! of the
hurman eye [/ brain sensory system. The Analyser cOnverts ouranion and magntude of vollags
variations into an ‘annoyance factor’ caused by the resulzing fiicker of a 60 W lamp. & high Bicker
reading means that most peapde wolld find the luminance changss irrtating. The voltage vartadon
can be relathvely small.

Permissihle limits ((EC &1000F PST< 1 Pl <1

| Flicker
T AT
4 [ |
TRANSIENTS

Transients srz fast 4plkes on the woltzge waveform. Trandlents can have o much enargy that
seretive electronic euipment can be affected or even damaged. Disturbances such && transients in

2 powear distribution System can ause malfunctons in many types of sguipmenl. For exampde,
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Compulers may resel, and egupment subisctzd o repested ransients can eventualy fil Bwents

oecur intermittently, making it netessary to monitae the system for & period of Bme 10 find them.

| Transient (V pesk) | <354

3.2 HARMONICS EFFECTS OF FACILITY

* Woltsze Harmonics can cause additionsl hkeanng in induchen and synchronous motors and
Eenerators.

> \pltsge Harmonics with high peak values can wesken insulation in cebles, windings, and
capacitors.

* oltage Harmonics can cause matfunction of different electronic components and cincwits that
uiilize the voltage wavelorm for synchronizanon of Trming

¥ Current Harmonics in motor windings. can creata Electromagnanic Interference [EMI)
Current Harmonics Nowing Throlgh cables can cause highar heanng over and abova the heanng
that is crestad from the fundamental componant

* Cutrent Harmonics fowing throdwsh a transformer can cawse higher heating over and above tha
heating that i created by the fundamental companent.

# Current Harmonics flowing through cirount breakers and switchgear can increase thair heating
osses

#  RESOMANT CURRENTS which are created by curment harmondcs and the different filtering
topologies of the power Sl Can Case capactor falkures and/or fuss failures in The Capacitor
o other glactncal equipment
Falsz tripping of orcuit breskers ad protective ralays,
Resonance iy the most series tonssquence when connactng & power capacitar in the Y
distribution gystem_ The capacitance of the capacitor forms a resonant circwt in conjunchion
with the feeding ransformers and cailes. The seff-resonant frequency of this orcurt lies
typically betirsen 250 ard BIHz i.ein the region of the 5 and 11 harmonics and leads to the
fotiowing effects

*  (Owerloading of capacitoss, ransformans, and ransmsson aquipment s
Interference with metenng, control festerm. computers, and sctrice] gaar

3.3 EFFECTS OF VOLTAGE SWELLS

* Oyveryoltage can drive up amperags and Temperalure aven on Bzhtly keaded motors. Thus,
miotor e can be shortznad by high voltage.
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Operating & motor beyond its nominal rsnge of s voftage reguirements will redice its
efficiency and cause premature fallure.

Yariations in the woltage will have a signaficant impact on the motor starting torgue since it will
vary as the sguare of the fim density,

With a 10 percent increase or decrease in voltage from that @ven on the nameplate, the heating
at rated horsepower load may incrgase. Such operaton for eutended panods of tma may
accelerate the deteriorabion of the iRculsmon Systam,

Innesh current goes up with higher voliage, damagng the protechive devices

A 5% Increcse IR witage resuets ina S0% reducnan in buth lite

Increase in Voltage can lead to decrease in efficiency, Power factor and Eguipment life.

3.4 EFFECTS OF OPERATING EQUIPMENT AT LOWER FREQUENCY

b

At lowrer frequency the performance of component is poor in vigwrof power, life of equepment
and safety.
Motors will ren shower, transformer output will reduce, harmonics will inorease in the power

syshen.

Page 50 of 276



HCL Technology Ltd, Lucknow ?ﬂfﬂ
Energy Audit Report Johnson

Controls
. Hulity Nasme | Main incomer for 3E7 Area
Uate of Analtysls | _From 04-03-2034 to 05-03-2024
Duration of Anahysls | i From 13:25:00 to 13:24-00
Farameters [ Unit | Maximum | Minimum | Aversge | Reimnarks
{ Frequency | Hz 3040 | 'ﬁ:ﬂl | 000 |
RAMGVeltage [VRN] | W ELTES - 5 S Y .

AMSVoltage (VYN | V| 20370 | 20318 | 20063 |
RIVE Voltase [VBN] | v | 20851 | 15/ | IWAm |
RMS Vioitage (VRY) |V 35460 | 34140 | 34850 |
RIS Voltage [VYB) |V 35260 | 35150 | 34780 |
RMSVoltage (VBR) | v | 35450 | 34170 | 34850 |
RMSCurrent{R) | Ampere | 2238 | 1164 | 1472 |
RMSCurrent (V) | Ampers | 2136 | 1044 | 1370 |
RMSCurrent[IB) | Ampere | 2238 | 1188 | 1480 |
VotsgeTWD[V) | % | 1s | 15 | 15 |
Current THD (1] % 178 | 1589 | 1683 |

Unbaiance Vakage % | 04 | 04 | 03 | Acepablerange

UnbalanceCurrent | % | 78 | 48 | 27 | Acceptalerange.
RealPower | WW | 1307 | 6098 | 7823 |
ApparentPower | KVA | 1339 | F4E4 | BS535 |
| ReactwePower | KVAR | 1201 | -3005 | 2516 |

| Aweraze Power Factor | PF 0.7 OB6 | 080 | Acceptable range.
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Individual harmonics;

I ual Rarman ics

RO T [ -

& Dheerved sverage Current harmonecs level s around 16.8% due to non-linear loads such a5
Yarable fregquency drive in the molaes, Serers & workstation LIPS, VRV LED lights &1,
®  The sversge power factor B arownd -0.50 leading dus to low loadeng LIPS,
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| Pawer Cluality Manitoring Summary
__ Uity Name __Incomer for TOLRHS
Date of Analysis From 08-03-2024 10 11-03-2024
Duration of Analysis _ From 15:5500 to 1125200
Fafametars Unit | Maxemum : Minimurm | Average | Remarks
Freguendy Hr | 5038 | 4568 | 4999
_ RMS Vaoltage (VRM) v [ a7 | 235 243
RMS Voltage (VYN) v | 28 | 238 245
AMS Valtags (VBM) W . 245 [ 235 243
RMS Voltage [WRY] v [ 427 . 408 421
RMS Vioitage (VY] v | 4: | 4w 45
RMS Voltage [WVBR] L | 426 | 412 420
RME Current [IR] Ampere | 22920 | 130.00 16072 |
RME Current (IY] Ampers | 24380 | 13650 17165 |
RME Current [18] Ampere | 21360 | 11760 15094
Volzags THD (V)] % | 3 | 2m 21
Current THD (1) k. | 4062 | 3496 3713 |
Unbalance Violtage ¥ | 033 | 023 031 | Acceptable range.
Unbalance Current k. [ 1024 | 153 174 | Acceptable range.
Real Power kW | 15700 | B8RO0 108560
Apparant Power KA | 16700 | 5500 11768
Reactive Power KVAR | 5200 | -32.00 1576 |
Average Power Factor PF | i | =L 100 Acceptalde range.
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Irvcliviehual harmonics:

nllviedial harmonicd

11X
[L}
i
7 |- o

Remarks

o Ohserved average current harmonics level is around 37 13% due to URS, VED fitted AMLE VRY
umits,
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3.7 MAIN INCOMER FOR NON-SEZ AREA

__ Uity Name
Date of Analysis
Duration of Analysis
Parameters
Freuency
_ RMS Vaoltage (VRM)
RMS Voltage (VYN
AMS Valtags (VBM)
RMS Voltage [WRY]
RMS Vioitage (VY]
RMS Voltage (VBR)
RME Current [IR]
RME Current [I¥]
RME Current [18]
Volzage THD (V]
Current THD {1]
Unbalance Violtage
Unbalance Current
Real Power
Apparant Fower
Reactive Power
Average Power Factor

Power Quality Monitoring Summary
Main incomer for HCLNON_ SEZ Ares
From 05-03-2024 0 06-03-2024
_ From 16:28:00 to 16:29:00

Unit | Maxemum : Minimurm | Average | Remarks
Hr | 5012 4374 | 4508

v__ | 19781 | 19018 | 19480

V| 62 | 19850 19850

v 19519 | 19642 | 19619

v | 34260 | 32940 | 33740

W | 34520 | 34380 34380

v HM500 | 34020 33380
Ampere | 672 | 364 438
Ampere | 707 | 350 428
Ampere | 686 | 336 419

b [ 150 | 150 150

% | 8 | ao0 B47 |

¥ [ ¥ | 080 100 | Adceptable range.
% | 7 | s 370 | Acceptable range.
kW | 40730 | 1270 22630

kYA | 40800 | 21230 250,30

KVAR | -36%4 | 000 -5.55

PF 0% | 08 0.3 Acceptalde range.
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Instrelchual harmonkcs:

I ual Rarman ics

Remarks
&  Dbserved sverage curmgnt harmonecs level |5 sround 8475 due to UPS, VD fited AHL & WARY
uEits
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L Power Quality Manitoring Summary |
_UnlityNsme | incomer for [T OLLHS __
Date of Anatysis | From 08-03-2024 10 05-03-2024
Duration of Anahysis | ) From 12:25:00 to 12:22.00
Parameters | Unit | Maximum | Minimum | Average Renarks
Frequency | Mz | 5022 | 4944 | 4959
RMS Voltage (WVBN) | L | i 132 | a4
RMSVoltage(WN) | v | 383 | 131 | 244
AMS Voltage (VBN) |V 2 | 13 | a4
AMSVoitage (VRY) | v | 438 | 328 | 423
RMS Violtage (VYB] | W | 433 | 8 | 41
RMSVoltage (VBR} | W | - - T - S B - |
RMS Curcent{IR) | Ampere | 411 | 130 | 329
RMSCurrent(lY] | Ampere | 366 | 108 | 293
RMS Current {IB) | Ampefe | 373 | 111 | 288
Volage THO (V) | % | 2. | 21 ] 22
CurentTHD() | % | 285 | 250 | 272
Unbalance Voltage | % | 3.0 | 0.2 | @3 Acceptable range.
UnbalenceCurrent | % | 153 | 35 | 83 | Acceptablerange
Real Poswer | MW | 258 | 71594 | 1975
ApparentPower | BYA | XMBE | &I23 | 209
| ReactvePower | KVAR | 2384 | 5689 | 4202
| Aweraze Power Factor | PF | 085 | & 083 Acceptable range:
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Irvcliviehual harmonics:

I ual Rarman ics
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Remarks
¥ (ibserved average curment Rarmonics level i around 27 2% due to LIRS, VD fimed AHL & VRV

L
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L Powver Quaity Manitaring Summary |
 Unlity Name. | ingomer for IT02_ From CSS-1. |
Date of Anaysls | From 13-03-2024 to 14-03-2024 |
Duration of Anafysls | e ol From 15:20:00 t 15:35:00
Farameters | Unit | Maximum | Minimum | Average | Remarks
Frequency | Mz | S018 | 4981 | 4399 |
RMSVoltage(VRN) | V| 246 | 237 | 241 | |
RMSVoltage(WN) | v | 245 | 236 | a1 | |
AN Voltage (VBN) | v 29 | ¥y M3 | .
RMS Vioitage (VRY) | Y | 4@ | a1 | 4w | .
RMS Voitage (VYB) |V a5 | a5 | 48 |
RMSVoltage (VBR} | W | .- A . = - T . ] .
RMS Current {IR) | Ampere | 52 | 61 | i | .
AMSCurrent(Y) | Ampere | 81 | 50 | 60 | |
RMS Current (1B} | Ampefe | Th | 45 | 56 j .
VomsgeTHD() | % | 15 | 13 | 14 | |
Current THD(l] | % | 2403 | 254 | A5 | .
Unbalance Voltage | % | o4 02 | 03 | Acrepiable range.
Unbatance Current | ] | 223 | 55 | 1B Acceptable range. |
RealPower | WW | 534/ | 33% | ani3 | .
ApparentPower | KYA | 5996 | 433 | 4587 |
| ReacfivePower | KVAR | -1063 | -1379 | -1326 | .
| Aweraze Power Factor | PF | LK) 081 087 | Acceptable range.
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Irvcliviehual harmonics:

Individual Rarmyanics

1
[RR L]
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Y Y Wi L]
Remarks
o Ohserved svarage current harmonics lewe| is around 21.5% due to UPE VED fitted AHLU & VRV
LS,
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| Power Quality Monitoring Summary .
Uity Name: | _ Incomer for TO3RHS
Date of Analyss | _From 06-03-2024 to 07-03-2024
Duration of Anadysls | _ _ Froen 12:00:00 to 133500
Farametars . Umit | Memimum | Minimum | Average Remarks
Frequency | Hz 5006 | 4938 | 4598
RME Voltage (WVRBN) | W 247 . 241 | 4
RMS Voltage (V/N) |V 242 | 2 | o4 |
AMS Voltage (VBN) | W 43 241 | 2
RS Vioitage (VRY) | W an | M7 | 413
RMSVoltage (VYB) | V| 418 | 416 | 418
AMS Voltage (VBR) | v 42 | HE | 419
RMS Curcent () | Ampere | 303 | 232 | ¥
AMS Current (TY] | Ampere | 284 | 014 | 236
RMS Cuefent (18] | Ampers | 305 | 235 | 25
Voltage THOV) | b | 1B . 24 | 25
Current THD(] | % 28 | ME | 306
Unbalance Voltage | e 0.3 . 01 | 02 Atceptabie range.
Unbalance Current | . E.5 . 31 | 5.2 Acceptable range.
Real Powes | kW 1984 | 1443 | 1504 .
ApparentPower | kVA | 2158 | IR56 | 1804
| ReactvePower | KVAR | -5565 | 6183 | -8957
| Average Power Factol | PF DL | 0DB&s | 0488 Acceptable range.
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*  Ubserved sverags curment harmonics level is around 16.3% due 1o UPS, VD fimed AHU & vAY
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L Power Ouality Monitoring Summary |
__ Lniliny Name Incormes for IT 03 LI-'E ] |
Date of Anah,sls From IIIu-EIE 11]'24 i I:I-E-ﬂ-i IDI#
Duration of Analysis _ From 1512 ﬂ-:]-u:- L-L'l d-‘-' m )
Parsmeters Unit | Maxdmum | Minimum | J-v_c_r-:lga: | Remarks
| Freguency H 5024 | 4971 | 4999 |
_RMIS Voitage [VRM) v | = S - - S - S |
MSVoltsge(ViN) | v | 248 | 237 | a4 | |
RMSVomage(VBN) | v | 251 | 233 | 6 |
RS Voitage (VRY) v | s | a3 | a5
RMS Voltage [VYB) L 432 | 413 | 433 |
RMS Voltage (VBR| v | osa | a1 | 45 |
RME Current [IR) Ampere | 10640 | 6140 | Y300 | |
RMS Current (1Y) Ampare | 1-33,3-1} | EBIBO | VJIGE | |
RivIE Currant [IB) Ampere | Tﬂ:ﬂn | &0 | ?3 s | .
Voltage THD [V] % . L_E_-l | 348 | 1 56 |
_Current THD {1 % | 2608 | 244 | 2519 |
Unbaiance Voltags ® | 044 | 021 | 034 | Accepiablerange
Unbalance Currant W[ 692 | 10l | 318 | Acceptablerange
Real Powar kW | o0 | 3200 | 42.49 | .
Apparent Power KVA | 7600 | 4600 | 5377 |
Heactive P‘-'.:-w-Ef KVAR | -2500. | -3500 | -3250 | |
.-'-'.l.rerag,r_ Fower Factof PF & | o082 | 078 Acceptabée range.
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L Power Quality Monitoring Summary .
. Uity Name Incomer for SDC1LHS |
Date of Analysis From 12-03-2024 to 13-03-2024
Duratson of Analysis ) From 14.00:00 10 13:35:00
Farameters Unit | Maximem | Minimum | Averege | Remarks
{ Freguency Hz 502 | 4581 | 4593 |
_RMS Voltage (VRN] v | &8 | 213 | M3 |
AMSVoltage(vvN) | v | 2e8 | 238 | a4 | |
RMSVoltsge (VBN) | v | a6 | 23 | a4 |
RMS Voitage (VRY) v | ms | e | as |
RMS Voftage (VYE] v a8 | 4z 4m
RMSVoltage (vVBR) | v | 46 | a9 | 413 |
RMS Current [IR) Ampere | 61 | 4 | 50 | |
AMSCurcent(Y) | Ampere | 61 | 41 | 48 | |
RIS Current [1B) Ampere | B3 | 50 | 5 | .
Voltage THD [V] B | 180 | 178 | 176 |
_Current THD [1) % | 9 | a1 | ‘355 |
Unbaiance Voltags ® | 050 | 040 | 050 | Acceprablerange
Unbalance Cufrent W 1380 | 380 | 330 | Adceptable range.
Real Power KW | 4043 | 2777 | 46 | .
Apparent Power KA | 4517 | 34EE | 3758 |
| Reactive Power KYAR | -A72 | -1607 | -1368 | |
| Awerage Power Factor PF 091 | 08} | 0B85 Acceptabée range.
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Irvcliviehual harmonics:
Indivicual harmoenics
m R
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R
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Remarks
s Obsarved sverage current harmonics level is around 25.5% due to UPS, VFD fimed AHU & vay
units.
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L L Povres Dusdity Monitoring Summary ) .
Utllivy Marrz | Incormer for 5DC 2 Source 2
late of Analiysls | Fﬂ:-h* J.L-I:}}?.IZIJ.'# ta IE{I:]- EEI.EJ«
Buration of Analysis | Fr-;w 11 5: III fo 115500 §
Parameters | Uit Maxirmuam | Mmlmum | Average | Remir ks
Frequency | Hr 5021 | 4976 | 4338
RAMS Voltage (VRN} | v 45 | 334 | w2
RMS Voltage (VW) | ¥ 47 | w6 | 23
RMS Violtage (VaN) | W 46 | m5 |
AMS Violtage (VRY) | W 425 | 406 | 48
RMS Violtage {WVYE) W 428 | 409 2| &
RMS Vodtage (VBR) | v 425 | a0y | 419
RMS Current (IR) | Ampere 208 | 142 | 173
RMSCurrent(lY) | Ampere | 198 | 143 | 17
RMS Current (18] | Ampefe 206 | 14 | 178
Voltzge THD(V] | % 2 | 18 | 18
CurentTHON] | % 164 | 162 | 183 |
Linbalance Violtage | E, ] .5 | 0.4 |05 | Accepiable rangs
Unbalance Current. | % 5 | 04 | 16 | Acceptablerange
Real Power [ kw 12 | 9042 | 113
Apparent Power | KVA 1445 | 168 | 1557
Readtive F'l::-wer | KvVAR 566 | -5457 | 454 |
#.ve-rage Power Factor | PF 054 | 084 | OB Acoceptable range.
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Irvcliviehual harmonics:

ndnidual harmonics
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Remarks
*  Ubserved sverags curment harmonics level is around 16.3% due 1o UPS, VD fimed AHU & vAY
T 4 5
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| Pawer Quality Monitorng Suminary
| __Unility Mame || SEZ AREA_ 33/11 KW £300KWA TRANSFORMER 1
| DateofAnchss | 04-03-2024
| Dustionofnalyss | From 13:30:0010 14,0000 |
i FEramelers | Unlk | “"‘F""'".“.“.m: Minimum | Average | Remarks
Frequency | He | so19 | 4954 | soon |
| RMsvoltage(vRN) | v | 20421 | 20283 | 20323 |
| RMSVemsge(VYN) | v | 20300 | 20162 | 20775 |
| RMSVolage(VBN| | v | 20431 | 066 | 2031
| RMsVohagevRY) | v | 35350 | 35130 | 35200 |
| RAMSVoags(V¥B) | W | 35160 | 34920 | 35990 |
! RS Voltage (VBR] 1 v | 35370 | 35100 | 35150
i RMAS Current (IR} | Ampere | 1482 | 1386 | 1445 |
| PMSCurentflY) | Ampere | 138 | 129 | 1345 |
| RMSCurrent(Il] | Ampere | 1506 | 1362 | 146 | B
| VoltageTWDIV) | % | 15 | 13 | 14 | Within permissile Limit
| | Current harmonics 4
! higher than the acceptable
Currerit THD {1 H 252 217 23 .45 \evel of 15% Far this
| | | | koading condition
|  UnbalanceVoitage | % | 04 | 03 | 04 | Acceptablerange
| Unalance Current % | 57 42 5 Acceptable range
Resl Power KW 8173 751 741 '
| Apparant Power KA 8&7.7 8215 | 8844
| Reactive Power BVAR -245.1 1756 2617
| HAwerage Power Factor 13 oo 0 0.91 Acceptable rangs
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Individual harmonics;

Individua’ Bemsrinnn hes

m B --| I __I I - __. .
Aemarks

o Current harmonics is higher than th scceptable level due to VFD instatled Chiller, LIPS, VWD
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315 IT-03_ 1500 kVA C55 TRANSFORMER-1

Uiy Name IT-03_ 1500 kVA CS5 TRANSFORMER D1
Date of Analysis 05-03-2024.
Curation of Anahysls ) . From 18:15:16 10 1B:45:48 )
Parametars Unit | Maximum | Minimum | Average Remaris
Frequency | Hz | 5018 | 4994 | 5001
RMS Voltage (VRN) | V 240 237 | 238
AMS Voltage (VYIN) |V 233 235 | 237
RMS Voltage (VBN) |V 240 | 235 | 23
RMS Voltage (VRY) |V 416 40 | 4
RMS Voltage (VYB] | ¥ a4 | 408 | 4n
RMS Voitage (VBR) |V 416 | 410 | 43
RMS Current (IR) | Ampere 128.04 720 ER.73
RMS Current(IY) | Ampere | 10257 | 7147 | 7531
AMS Current (I8) | Ampere | 15123 | Be62 | 10328 |
Volage THO(V) | % 162 | 137 | 144 | Withinpermissible Limit
Currert harmonics is
Current THD {1} % 2357 1346 | 1843 ffﬂ“;:;“f:fg‘j:‘i’;‘;
| | for this loading conditon
Unbalance Voltage | % 0.42 027 | 035 Acceptabla range.
e T, o Lz b= 2 - hiﬂ'iﬂﬁie'."ﬁ'ﬁ;ﬁ'
Unbalance Curmant 5 2043 553 1304 currents shall be
| balamced
Real Power kW f2.50 5340 B3l |
Apparant Power KVA &6.40 S8 80 6360 |
Rgactive Powar K\ AR -11.80 -26.10 -24 52 |
Leading M dueto UPS &
Avarage Power Factor | PF -0.80 .85 | -0.92 | VFD units
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Individual hanmonics:

incthvidiesl harmonics

Remarks
& Current harmonics [ higher than the accepiabie leval dus 10 UPS, WD Tnad AR S WVEY unis
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Power Quality Monitosing Summary !
L.II:ILIIII.r Wame | M-03_ 1500 kWA C55 TRANSFORMER 02 |
[ Date -z-fAuaJ]ms GIE-EIJ KII#
Durul:h:rr'l o Analysis _Fram 11- 115 :IE ko 115642
Paramzters Linit Maximum | Minimum | Average | Remarks
Fremnen:\' | Hr 008 | 4333 | 4399 |
| RME Voltage [VRN) | ¥ By | B#s | 17 | |
 RMSVoltsge [N |V By | ne | s | |
[ RME Visltage [VBN) | ¥ 328 | 16 227 |
| RMSVoltage (VRY) |V a1 | 48 | 40 |
RMSVoltage (VYB) |V 40 | 408 | 403 |
| RMS Voltage [VBR] | ¥ 412 | M0 | 411 | |
| RMS Current [IR] [ Ampere | 28802 | 23644 | 25548 |
(RMSCurrent(N] | Ampere | 25032 | 21537 | 2678 | |
[ RMS Current [IB] [ Ampefe | 17843 | 23465 | 15017 | .
‘m—i‘ta,e _HDI".-"_I H 22T | 206 2.14 Within pirrnl.islhate |J|'I'II1‘.
| Current THD () ] pi 14 85 6.2 Current hasrmonics 5
FuEher than the
acceplable level of 15%
. | ! ! | For ths inacing condition. |
Unbaiance Voltage =~ % 034 | 017 | 026 Acceplabie range.
Unbslance Current & 10.28 413 | 672 _Acceptable rangs
Real Fower L kW | 17860 | 18280 | 15713 ,
Apparent Powsr | KA 19270 | 16250 | 173.38 | .
| Reactive Power | VAR | 6750 | o750 | 7856 | .
Lestling PF due to UPS &
| Anerage Powes Factor _ PE (.88 -0.93 051 VFD urits
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Individual harmonics;

INZrEioua "ar-Grics

Remarks
®  Current harmomics is higher than the acceptable level due 1o URS, VHD fimed AHU & VRY units
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317IT-01_ 2000 kVA OS5 TRANSFORMER-2

e Pawer Quality Monitoring Sumemary
Uity Name | fi-01, 2000 kA CSS TRANSFORMER 03 |

Date of Aralyss | 06-03-2024
Durstionofdnalysls | From1545:00t0 16:15:30 .
Paraimerers | Unmir | Maxdmum | Minimum | Average | Remarks .
Frequancy H2 50010 | 4931 | 5000 .
RMSVoltaga(VRN) | W | 240 | 2389 | 13§ .
| RAMGVelsps(vYN) | W | 239 | 238 | 13 .
RMSVedtage(VBN) | WV | 238 | 138 | 24 .
RMSYomage(VRY) | ¥V | 415 | 414 | 414 .
RMSVoltaze VYB) | V| 414 | 413 | 414 .
RMS Voltage [VBR) ¥ | 413 | 17 | 413 .

RMS Current (IR) | Ampere | 30001 | 26850 | 28110 |
RMSCurrent(Iv) | Ampere | 29130 | 26166 | 27557
RMS Current{I8] | Ampere | 268.61 | 24298 | 250.88 |

| Violeage THDN V) % | 1.38 | L.56 | 175 Within permisetle Lirm .
Current harrmonlcs i5
. : higher than the
Current THO ) % 2231 iB.9 2064 acceptabile level of 15%
. ! ! ! | for this laading condinon |
_ UnbslanceVoltage | % | 033 0 028 0 023 | Accepiablefange
_ Unbslance Cyrrent % 637 0 281 | 347 | Adceptsblerange
_ Rezl Power | Ww | 19330 | 17360 | 18176 | ,
Apparent Power | KvA | 20380 | 18530 | 133.08 | |
ReactivePower | KVAR | -63.30 | 6840 | -f493 | .
Leading PF due to UFS &
Ayerage Fower Factar PF =054 - 055 (.54 VD units

Page 99 of 276



HCL Technology Ltd, Lucknow :'»If*
Energy Audit Report Johnson
Controls

iy = R - z -
1
FF il b5 RN ERRTTT i i 2 pe IRy A I R S E R E S E R R FRGRIREE T
TEEN iFEFRAFITqaqs FEIRAERZITAERT 1§ :
i E tEwm A ey = A sRAfEdtEEmEESE = J
o i R ¥ 1 R RER RS IR ERGERT 41 CErr T ey re
i ] ' R TEET q ]
____________________________________________________ e et s e Eefe e e
e P
Current. 4
UITETNEL: A
Skl
HELTH -, — = —-
J=ph b ] e = — & —— e —
Bt TR
ILH
FAERE I
= 1 El
mil
o=~ R — (. — (R - R — R~ O — . — ER - . — D - N — N - S - - . - N — R — N T —
Q' MR WM o R TS P E M OEE DM o TR
wi™ A < R T R o = g = - o T =T
. mk wmp ow- N W o W -w e O S &8 OO i = =T o ws
uf 3 o oy =N of o i it N SR T B - S TN S ok Al S s
axoppeal SRRl ot ! (= e "oa Pl e Ll & e o (s ez Tl ot R R s e [

=]
]
]

L
v
i
n
=]
i

Real Power, Apparent Pawer & Aeactive Power

200
VO
N
bt RS e
S0 |

[ ] ;

B.O S 5 85D . 96 S 008 &880 g a5 s &
o T w01 %= M ) g = Lo~ T )~ Lnd JRL L | |
T et o) e an R R o o el el ma
A L L - - - - e e
I
1HE- 8 | el » i { o=l _w, e o 4 . i
i Baewd B B el

Page 100 of 276



HCL Technology Ltd, Lucknow :'»If*
Energy Audit Report Johnson
Controls
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Individual harmonics;

Individual harmonics

Remarks
® Current harmanics is higher than the acceptable level due to UPS, VED fited AHL B VRV units.
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Power Quality Monitosing Summary !
Litility Mame | M-01_ 2000 kVA C55 TRANSFORMER 04 |
Date of Andlysts | 06-03-2024
Duration of Analyshs | ) _From 16 14 00 to 16: 130
Paramerers Linit Maximum | Minimum | Average | Remarks
Freguency | Hr 50.08 4381 5000 |
RMS Voltage (VRN) | W 38 238 135 | .
RMS Voltage (VYN) |V 238 237 | 238 | |
RME Valtage [VBN) | W 237 237 237 |
EMSVoltage(VRY) | ¥ 414 412 413"
RMS Voltage (VYB) |V 413 a1 | 4 |
RMS Voltage [VBR] | W 411 405 | 410 | |
AMS Current (IR) | Ampere 26465 EX | 233N |
RMS Current () | Ampere | 22730 | 18720 | 20782 | |
RAMS Current (18] | Amipere | 24171 20786 | X38D | .
Voltage THD (V] % 2407 183 142 Within perassible Lint
Current hiarmasnics is
Current THD {1) % 2887 M4E | 2556 im’:ﬂ‘;'ﬂ T::Iﬂ‘fuﬂ
| | | for this ioading condetion |
Unialance 'l.-'.:-rti-ge | '3-3 0.44 EF) | ‘028 .ﬁ.l:n:epr.il:u Mange.
Unbalance Current | % 683 125 342 | Acceptable ange
Rieal Power kW 168.10 | 14720 | 15218 | ' '
Apparent Power kA | 17390 | 15280 | 15776 |
Reactive Power KvaR | 4410 | 1580 | 3583 |
| AveragePowerFactor | PF | 047 086 | 096 |  Acceptablerange
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Individual harmonics;

Individuzl karmaonics
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Remarks
®  Current harmanics is higher than the acceptable level due to UPS, VED fitted AHL B VRV units.
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ity hame | IM-02_ 1250 kVA L55 TRANSFORMER 01 .
Date of Analysts | _13E-2002 ;
Durstion of Analysis | : From 154000 to 16:25:00 .
Parameters | Unit | Maximum | Minimum | Awerage | Remarks i
L Frequency (o Hr | 3007 2| 4387 | 4335 .
| AMSVoliage (VRN} | ¥ 245 | 0 M3 | 4 | .
RMSWVoltage(WiN) | V| 244 | a2 0| M43 | E
AMSVolage (VEN] | W 245 | 24 0| 244 .
AMSVolage(VRY) | v | 428 | 4z | 423 | |
RMSVolage(VYB) | v | 22 | 4w | 41 | i
RMSVoltsge (VBR) | v | 424 | 422 | 413 | |
RMSCurrent(iR) | Ampere | 71 | 70 | 70 | |
RMSCurrent(lY) |Ampere | 58 | 61 | 61 | |
RS Current (1B] | Ampere | &1 | 57 | 57 [ . |
Voitage THD (V) % 14 13 13 “““'";:n'i[“““
' | | ' : Current harmonics is '
slightiy highar than
Curment THDH(1] w 201 i7.2 1E9 the scceptable levet
of 15% forthis
| lcading condition
Unbalanee Vodtage B a3 03 03 | AmanuhIE range. |
[ W possible, Phass
Unbalance Current % 1.7 111 1149 currenits shall be
balanced
Feal Power KW 41 E8 a1 2 4147 |
| Apparont Power KVA 4581 4631 4648 |
| Reactive Power K\AR -1184 1332 | 1213 |
Algrane Power Bactor PF .89 033 0.89 Anteptable range
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Individual harmonics;

Individual harmonics

-
i
it II --I| II I- .I

® Current harmanics is higher than the acceptable level due to UPS, VED fited AHL B VRV units.
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Power Quality Monitoring Summary
Litikty Marme | SET AREA_ 2500 kVA CHILLER TRANSFORMER-1
Dm— nfﬁ.ﬂa"p&u | IJ-E-I:I3 IDM
pq_rgpg? of Analyss | Frem lﬂhﬂﬂmlﬂ-ﬂﬂﬂ
ParsmeteTs | Unn I'-'H:.m'luuh Mindrmium . ﬁ.vtfﬂ;‘f Remarks
| Frequency Hz 5008 | 459 | s001 |
| RMS Voltage VRN) | W | a7 | M | In I
| BMsvorsgenvN) | v | 27 | a4 | 15 |
AMS Voitage (VEN) v_| a7 | pa | ws |
RiE Yiolage (WRY) W | 393 | 388 | 350 |
RMSVoitage(WYB) | V| 392 | 388 | 30 |
RMSVoitagevBR) | W [ 393 | 389 | 350 ]
BMSCurrent(IR) | Ampere | 751 | 5% | 6% |
AMS Current(lY) | Ampers | 744 | 543 | 65|
RMS Cufrent [1B) | Ampere | 735 | 54 | 65 ! L
Voltage THD (V) % 21 18 jE | e
" ' " i 1 . Lt
‘Within permissible
Current THD {1 b 1 B.A B.5 Limit of 12% for this
| | | | . | loading condition.
| Unbalance 'u'nr[i_n_n | : | 01 | 0 II|1 .ﬁ.l:-lza-pti.hﬁe rﬂgﬁ
Unbakance Current [ 35 05 | .ﬁ.-:ctpmhim'gt
 Real Power KW 4812 163 4056 | o
Apparent Power kYA Sz | 3708 414
Reactive Power KVAR 7224 | 4339 | 5419 |
Average Power Factor FF 0498 oa7 0897 | Acceptable mange,
Remarks

0 Woltage 1o balow 200 W Noed to maintaim more than 200 V' for smooth funchomng of

Equipment’s.
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§ Power Quaiity Moritoring Summeary -
__ Uniliry Mamg SET AREA_ 2500 k\A CHILLER TRANSFORMER-2
Dt of Analyss 06-03-2024
DurstionofAnalyss | From 17080010 17:40:00
Parameners Unit | Maximum | Minimum | Average | Remiarks
Freguency He 50.1 2553 30.01
RMS Voltage [VEN] | ¥ 228 | 238 re - |
RMS Voltage (VYN) |V 28 | 3237 | 28 |
RAAS Violtags [VBN) Y 20 | 24 29 |
RS Voltage (VRY) | Y 415 412 413 |
RS Voltaze [WVYR] W 413 411 412 |
RMSVoltage (VBR} | % | #4iF | 413 414 |
AMS Current (18]} | Ampere | 512 | 507 - |
RMS Currenit (1¥] | Ampere | £04 | 4E9 452 |
RMS Corrent (18] | Ampere | 480 |  4E3 4B | )
Voltage THD V] | % 18 | 17 17 | Within permizsibie Limit |
Within permissible Limit
Current THD{I] -] 114 101 plER of 12% for this loading
| ! condition
Unbalance Voitage % 0.3 . 0.2 o3 Acceptable range.
Unbalance Current = 2 i._l 28 Acceptable range.
AReal Power k' 3432 33913 3406 | -
Apparent Power KVA 356.9 1536 548 |
ReactvePower | KVAR | 8218 | 7962 | 8078 :
: Averege Power Facor | PF 0.96 Gas 0485 Acceptable range

Page 114 of 276

Johnson ’yﬁ"



HCL Technology Ltd, Lucknow :'»If*
Energy Audit Report Johnson
Controls

E

i3 e pebE

i
-
i -
-
m Eew ABE e
B f LR T [ ]
T T .
Current profile
T =
o s
o
.
= = = - S i - m
= ’
! L]
= — -
e = . &
i
]
e =y
ikl 0 RE R ol - 4
T VI
Load profile.
E i
= i
“— e S ratra L K - I._---_—.i... ol - TE L . - —i Pl PP R
2 = Taa——F M= = U A A
| T GERCURESTR | T Pl S s | L =, m— T T b e
o : ;
e ¥ 1
o i
-_ - - - . - "i"- S—— - - - - - - S— o S —
= i
i i
I.-- T T T T T T T T e ——
» i

[ PR

Page 1150l 276



HCL Technology Ltd, Lucknow

Energy Audit Report

Johnson ’»If‘

Controls

lh:. P

L= o

o
LMD FY

Total harmonics distortion

e Cem—— g

e rowoy BB RN g F
¥

(-
(-S|
...... —t
FEE
L b
[ ]
8 i dE

Page 116 of 270



HCL Technology Ltd, Lucknow :'»I[*
Energy Audit Report Johnson

Controls
Individual harmonics;
Individual harmonics Date: We-153-2024 Time : 1/:39:00 PM
- 1 ll| | __.I I L —ml I
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Fawer Quaiity Manitoring Summary |
__ Uity Name NSEZ_ 2500 KVA TRANSFORMER 1 |
Date of Anslysts 04-03-2014 |
DurstionofAnalysts | From17-24.5610 17:56:00 |
Parameters Unit | Mamimuam : Minlmum | Average | Remarks :
Frequency | M | 5015 | 4995 | 5005 ;
RMSVoltaga (VRN) | W 241 | M0 240 .
RMS voldtaga fvyl) | W 243 P 241 243 |
RMS Vialtaga (WVBN) | W 241 241 240 |
RMSVoitage (VRY) |V a7 | 415 | 416 |
RMSWolage W) = W 420 | 4MB 415

RMIS Voltage fVBR] | W 417 415 416 .
RMS Current IR) | Ampere | 35800 32185 352 B !
RMSCurrent (IY) | Ampere | 36383 | 25400 | 32480 |
RMSCufrent (18] | Ampere | 37921 | 30439 32727 o .
VohageTHD(V] | % 167 | 145 | 155 | Within permissible Limit |
' Within permissibie Limit |

Cuorrent THD {1 % 1436 1248 1332 of 15% for this loading
_ , condition |
Unbalance Voltage | 651 | 038 0.45 Arceptable range. .
Unbalance Current | % 515 | 1 | 3A52 | Arceptable range. I
Reat Power kW 2830 | 0780 | 23011 :
ApparentPower | WA | 27560 | 21260 | 24183 |
Resctive Power | KvAR | 5270 | -Bi&Q | -7373 ;

AveragePowerFactor | BF | 083 | 097 | -pgg | SAAMETfduetoliSE
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Freguency
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Individual harmonics;

Individual harmonics

Remarks
o The aversge power factor & -0/95 lesding doe to LIPS & VFD wnits
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3.23 NSEZ_ 2500 KVA TRANSFORMER-2

Power Quality Monitoring Summary
 Utlity Name. | NSEZ_ 2500 KVA TRANSFORMER 2
Date of Aralysts 04-03-2024
Duration of Analyss | _From 16:4016 10 17.14.00
Paramerers Unit | Maximum | Ml_nl_rl_'l_un'l | Average | Remiris
| Frequency | HMr | 5020 | 4983 | 4999
| RMSVoltage[VRN} | v 2495 245 246
| RMsVoltage(vyn) |V 248 M7 | 247
RMS Voltage (VEN) | ¥ 246 247 | 246
RMS Voltage [(VRY) |V 427 425 | 426
RMS Voltage (VYB) |V 40 | 47 | am
RMS Violtage (VBR) | W 427 £35 | 416 |
AMS Curent (IR) | Ampere | 41750 | 33640 | 36712
RMS Current (1) | Ampere | 39070 | 30510 | 33085
RMS Current (18] | Arpere 389.90 311.00 | 33615
Voltags THD (V] ] 131 136 142 Within permmissile Limit
| B B | | Wathin permissibla Limi |
Currant THOD (i) % 1492 13.18 409 of 15% for this loading
— - — __tondfion. |
| UnbolnceVoltge | % | 053 | 038 | 044 | Accepiadlerange
| UnbabncaCurrent | % | 603 221 | 450 | Acceptablerange
 ReslPower | KW | 28700 | 20000 | 242.7 |
ﬁ.m:r:-nt Pu'.unr L KWA EE-I Gu 235— 0o | 2_*.-4 E-E.
Rzactiva Power | KvAR 6100 EE.00 | ES ?9 o
a.eaH-nE PFdue to UPS &
| Averzge Power Factor PF 0.83 .58 095 VED urvts
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Akt 3l Baemnnl=e

Remarks
¥ Theaverage power factor &5 -0 95 leading dus To UPS & YFD units
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Uity Name | NSEZ_ 1010 kVA DG-1 |
 Date of Analysls | 05-03-24
_ Duration of Aralysis | ] _ From11380610124326
Pergmeters |  Unit | Maximum | Minimum | Average | Remarks
 Frequency He | 5133 | 4976 | 50.00
| RMS Voltage (VRN) v | o | awm 238 |
_RMSVosge(iN] | v | 241 | 23 | 20 | |
RMS Voltage {VBN| v | 4 | 2m | 240 |
| RMS Violtage (VRY) v | s8 | au 414 ,
| RIMS Voltage [VYB) v | 48 | 413 | 415 | |
 AMSVoltsge(VeR) | v | 418 | ap as |
RMS Current (IR) | Ampere | 59230 | 2400 | 43509 | |
RMS Current(lY) | Ampere | 57070 | 3570 |  4p47s | |
RMS Cuerent (18] | Ampers | 55800 | 2400 | 40258 | |
Voltage THD {V] | 26 | 314 | 253 ,
| CwremTHD() | % | 83 | as3 | ss | |
| Unbalance Voitage | " | 831 | 05 8.13 | Acteptable range
| Unbalance Current | % | 40319 | 143 371 | Acceptable range
RealPower | kW | 37600 | 18500 7206 | |
Apparent Powes kva | 40200 | 1m0 | 0 27861
ReactivePower | KVAR | 11900 | -8000 | -85 |
AN s PF 1.00 -1.00 1.00 Acceptabie range.
Lk . . L . !
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Individual harmonics;

individual harmonics
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Remarks

L e R
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Uity Name | NSEZ_ 380 kA DG-2 |
 Date of Analysls | 05-03-24
_ Duration of Analysis | ] _ From 14.28:31 10 15.40.24
Pergmeters |  Undt | Maximum | Minimum | Aversge Remarks
 Frequency He | 5086 | 4932 | 5008
| RMS Voltage (VRN) v | 2 | 23 240
RMSVoltsge(VYN) | v | 240 | 23 | 23 |
RMS Voltage {VBN| v | 4 | 238 | 240
| RMS Violtage (VRY) v | M8 | am 415
| RIMS Voltage [VYB) v | 418 | 48 | a5 |
AMSVoltzge(VBR) | v | 419 | 410 416
RMS Current (IR) | Ampere | 28160 | 1810 | 9438 |
RMS Cusrent (Y] | Ampere | 29130 | 4210 | 10766 |
RMS Current (I8) | Ampers | 27260 | 2230 | 8618 |
Yialtage THD V] % (| 115 | 111 —
 CorremtTHDA) | % | 431 | 276 | 378 |
| Unbalance Voitage | " | 0% | 07 .14 Acteptable range.
| Unbalance Current | % | s8R | 185 B.74 Acceptable range. .
RealPower | kW | 10500 | 1800 56.08 .
Apparent Fower WA | 17100 | 2100 | 6847
ReactivePower | KVAR | 13300 | -17.00 | 3233
Average Power
Ffmr‘ | PF | 1.00 ] 095 | 1.00 " Acreptable range.
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Frecuency
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Remarks

o Theaverage power factor 0.0

*  Current Unbalance iz higher than acoeptable level of 10%. It is recommended o distribute the
s gapually
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3.26 NSEZX_ DG-3_ 1010 kVA

_ Uity Name |
,__Dateof Anatysls |
_ Duration of Aralysis |
PElGAWETERS [ Lmar
| Frequency He
| ROMIS Voitage {VRIN)
| RMS Voltage [VIYN]
RMS Vaoltage [VBN)
| RAMES Voltage [VRY)
| RMS Voltage (VYE)
| AMS Violtage (VBR)
RIMS Current (IR) | Ampers

o e | oD e e | e

RWG Cusrent (IY) | Ampere |

RMS Current (18] | Ampers

Yodtage THD V] b,
| CorrentTHD{] | %
| Unbalance Voitage | "
| Unbalance Currant | %

RealPower | kW

ApparentPower | kWA

Reactive Power EVAR

Average Power BF

Factor

50.23
FI5
241
241
417
418
417
56720
541 90
523 80
177
542
0.52
9 85
384 00
3%0.00
10600
100

| Maximum |

NSEZ_DG-3_ 1010 kvA
05-03-24
From 12584010 140023
Minimum | Average
49273 | 5000
232 236
33 | 238
223 | 3
40 413
403 414
403 214
236:10 | 48180
w450 | 4523
19360 | 44446
257 | 2184
81 | 82
007 0.13
127 2158
14000 135790
15200 | 31938
8000 | 3019
-1.00 .64

Remarks

Adcegtable range.
Acceptable rangs.
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3.27 5EZ_DG-1_ 1500 kVA

|

Ltility Narme
I}a'.e o Analpls
DI..I‘I‘E‘I!II:IH of Anahysis
PElGAWETERS

Frequency

| RMS Voltage (VRN)
| RMS Voitage [VYN]

RMS Voltage (VBN

| BMS Voltage (VRY)

RMS Voltage (VYE)

| AMS Voltzge (VER)

RMVE Current [IR)
RIVE Currant (1Y)
RMG CuFrent (18]
Valtage THD (V]
Cuerent THO (]

: Unbalance Violtage
 Unbalance Current |

Real Power
Apparent Power
Reactive Power
Average Power
Factor

i

T
I
+

|
|
|
i
|

< T lfrl:lﬂ kVA - DG-1
DEu-DEI- E-’u

_  From 12.243010 13.28:30
| Maximum | Minimum | Average Remarks
| s0m2 | 4879 5000
|61 | e | 6199
| 63as | ea0s | £33
| e | em | g
| 1100 | 108s0 10810
| 11030 | 10920 | 10935
| 11040 | 10830 10650
| 4131 | 1RE1 | 3547

045 | un | um
| #03s | 1780 | 3438
| 534 | aes | 431
| 1048 | a7 | 001
| 827 | 0.17 022 Acteptable range.
| 456 | 130 109 Acceptabla range.
| 76000 | 31000 649.22
[ 7m0 | a0 | es70s
| @000 | 13000 | -54.42

-01.93 | 4195 .99 Leading PF
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3.28 5EZ_DG-2_ 1500 kVA

|

LHiliTy Mamme | SeZ_ 1500kVA - DG-2
Date of Analysls | D6-03- za
_ Duration of Aralysis | ] __From 13:50:30 to 15:11.00
Pergmeters |  Unit | Maximum | Minimum | Aversge Remarks
| Frequency | H: | 5001 | 50.00 5000
| RMS Voltage (VRN) v 6334 | 629 6306
CRMSVomsge(viN] | v | 6as5 | ean | gan
(RMSVoltage{VBN) | V| 633 | 632 | 633
| RMS Violtage (VRY) v 10370 | 10810 10921
_AMSVoltge(W1B) | V| 10990 | 10930 | 10948
| RMS Voltage (VBR) Vv | 10 | 10850 10963
RMS Current (IR) | Ampere | 3582 | 1778 | 3454
RMS Current(lY) | Ampere | 3870 | 1627 | 331
RMS Current (18) | Ampers | 3873 | 1658 | 3337
Votsge TD(V] | % | 465 | 409 | 428
“awremmog) | % | 1037 | sn | am
_Unbalance Voitage [ " | 831 | 021 .25 Acteptable range.
| Unbalence Current | % SEE | 183 143 Acceptable rangs.
Real Power [ kw | 73000 | 30000 63183
Apparent Fower | | 700 | 300 [ e3927
Reactive Power m.n | 8000 | 12000 | -83.66
Average Power ;
Ff vix | 093 ] 099 | 0.99 " Leading PF
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Controls
F: - 'Ili-nli I'Iluilulﬁigg !l 3 _'|
Ltility Name SEZ_DG-3 1500 kKVA
| Date of Anatysis OB-{13-24
Duration of Analysis From 13:06-00 to 14-10-00
| Parameters Lindt Maximum | Airdmum .ﬂHEﬁE!“" Remarks
Fraquency Hz 50.01 49 55 S0.00
AME Voltage [VRN) v 6410 G326 £409
AMS Voitage [VYN) v 6338 g147 E148
BME Voltage [VEBN) v G45E 6375 Ed7
AMS Voltage (VRY) v 11118 10957 11102
RME Violtage (VYE) v 10977 10647 10734
RMS Vioitage (VER) v 11185 10647 11167
BAS Current {1F) Ampare 40 0% 26.81 3846
RMS Corrent (1Y) | Ampers | 3692 3385 | 3548
RES Current (1B) Arparg ag 45 4542 17 5%
Voitage THD (V] % L 4,95 512
Current THD (1) % 1163 1035 | 107%
Unbatance Voltage % 0.55 043 | 04 Accaptable rangs
Unbatance Currant % 5.55 45 | 508 Accaptable rangs
Real Power kKW 700,00 64000 | 67538
Apparant Powsr kv T40.00 680,00 T0E 26
Reacthve Power KWAR -200.00 23000 | 21292
Average Powear
s PF . 0.35 056 0.95 Arvaptable range
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3.30 5£f Da-4_ 1500 kVA

F. 'I Y i b ow nl . ‘ i ] A1 _'|
Ltility Name SEZ_DG-4_ 1500 KVA
| Date of Anatysis 0B-013-24
Duration of Analysis From 14-22-00 1 15-1500
| Parameters Lindt Maxmmum | Airdmum Ayersge Remarks
Fraquency Hz 50.01 50.00 S0.00
AME Voltage [VRN) v 6413 6400 BA06
AMS Voitage [VYN) v 6235 FFE) 6130
BMS Voltage [VBN) v G401 E F £3497
AMS Voltage (VRY) v 11107 11085 11005
RME Violtage (VYE) v 10799 10778 10791
RMS Vioitage (VER) v 11087 11673 11078
BAS Current {1F) Ampare 44,18 18 4E 41.38
RS Comrand (1V) Ampers 41,26 35,35 i= 44
RES Current (1B) Arparg 4304 EFNF. a4, 73
Voitage THD (V] % 7.04 bE B85
Currgnt THO {1} % 13,17 1175 | 1223
Unbatance Voltage % 0.56 o4 | 051 Accaptable rangs
Unbatance Currant % 5.05 35 | 441 Accaptable rangs
Real Power kKW 79000 67000 | 73370
Apparent Powsr kvia 52000 71000 Th5.37
Reacthve Power KWAR -110.00 -230.00 -114 44
Average Powear
s PF 085 557 055 Leading FF
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Individual harmonics;

Indriidual nermonics
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3.31 567 WATER COOLED CHILLER-1
| . Power Guality Moniaring Summary |
tility MName | SEZ_WiOC-1
Date of Analysls | 114:3. 24
I}uratll:ln of Anahysis [ i Parameters From 12; Ei'i 00 1o 14:15:00
) _ | Unit | Maximum | Minimum | Aversge Remarks
| Frequency ' Re | 5010 | 4387 4396
| RMS Voltage {VEN) W | 24 | 238 24z
( RMsvomsge(VN] | v | e | 237 | 0
(RMsVoltage(VeN) | v | 3 | 238 | o4
| RS Voltage [VRY) v | 41 | 414 415
| RMG Voltage [VYE) W | 4o | 411 | #1s
 AMsVoltsge(VBR) | V| 41 | 4n3 217
RV Current [1R) Ampere | 54340 | 31880 | 41130
RMS Current(Iv) | Ampere | SS5080 | 32050 | #1610
RMS Current (I8) | Ampers | 544.60 | 31710 | 41109
Yodtage THD V] b, JI = A N . S =
“awrewig) | % | ams | 3 | 3m
_Unbalance Voitage [ " | 827 | 0.11 19 Atteplable range.
__Unbalance Current | % | 118 | 041 0.85 Acceptable range.
Read Power [ I:'I.l'.l | 38600 | 208.00 }'.EIIZI 96
Apparent Power | | 34 | 300 | 257.40
Reactive Power H‘MR | 7500 | 4600 | #6149
Average Fower | .
Facter 0.58 | 0487 . a7 | HAcceptable range.
Femaris

o Noksues Dbsarined

Page 153 of 276



HCL Technology Ltd, Lucknow :'»If*
Energy Audit Report Johnson
Controls

i, B, |

5

TEESANTAR TSk LCE- T {00 - - TrIdEERTE £ L - - - KR "o m s - @S ar
LR Ry 1 " RN

S TR e i T T -

ar gl e W i B bt By i = LR e Ll e peatroer o el i e ph e L g el el gl et e et iy B e el e e

Current profile

i =L

Current, A

GOUGT

5O i

1) )

SR

N ) n

1CRIEX i
iy

-} - JE - - | B-E-5 - = — - - 13
e = = [} i - 7 [} i
B . I B A T o e = I ol | o i |
e s B R I s R R L B L ] " = = =
— = o o o= o = = = o = o = o= = =

LS

leal Power, Apparent Power & Reactive Power

1000 ¥
ihLa
(=T — N - T = - O - R -~ P— = - B~ P = N RO — e B ik B B il ]
L= — I — S — T — R — S T — e — T — - B — B — N — S — R — I — e — . R —
[ - . — T~ R o - B A — T R = s
o T d = oM = TR O I T T s A A B TR o O T
e I =i ~ T i O L e O (T O T o - | TR
o - B 4 = el | vl e we B = e =A PN ¥

e e kA EWA & kA

Page 154 of 276



HCL Technology Ltd, Lucknow :'»If*
Energy Audit Report Johnson

Controls

Frequency

FreguEncy

B
50
a0r [ |
Gl
101 I
e A |

19 A 'I
L1 =E

1 7t

1<k

- - B - B - - - B — - - B - - - S - - - B - S - O - e — Y —
b 5 W ks CT R O~ T — e R — R L~ =1~ - e~ B~ B O - - - = R = [ = R - |
. = a | R i o S, TR S = TR o) A e e P e S T i
> =% po B BRI - R, - = o ok ¢ e T, RN L
i i i ¥ Pl PP P = M ONT AN W R W A P T W W W
ar} = 1 d == R - { = ' 1 ' I T = I ]
TIrres W Fregplapmny
ppnisimtnie et
|.- Firda
ARET FICHT
i
-] 4 -3-5] 31T LSk s 0
L i ) | d L] i L] = & @ oy B L = =
= g | R Jd = I8 THT TR EAr Ty i !
Fr-f o oty B R RS | L il L R 3 E R O S b 3 B e

Total harmonics distortion

lotal Harmonics LDistortion
a1 i
i

i (e A A T Fa F  al =T .'l L]

=g
2 e
Bn il o
H R S R ———— — — = ———
L
1l
iii! |
= - - 0 — T — - g R — N - B - [
i & ) o 1 T - i s O = o i o
P - - T T T T ™ N U T T - TR F =y g r " 3
=7 I o= RO s ) - T T ~ STy A (T O
W e P P { 4 F W Y s Lo B s | I T T I - - SE
a a ' 4 ' Fu: - H i i 4 i s i =i =i

Timme % Yoltape THOE Current THI

Page 155 of 276



HCL Technology Ltd, Lucknow
Energy Audit Report

Johnson %‘

Controls

S£1_WCL-2

Liility Nams
Date of Anabysis 11-03-24
Duration of Anghsis From 15:29-00 1o 16:45-00
Parameters Lnidr Maxmmum | Minimum Average Remarks
Frequency Hz 50.13 45 85 4247
RMS Voitage (VRN L 146 244 244
RMS Viltage [VYN) ¥ 144 241 243
BMS Voltage [VBN) v 245 243 242
RMS Voltage [VRY) v 425 41t a1
RMS Violtage (VYB) ) 473 420 a
RMS Vidtage [VBR) v 424 431 427
RS Current {iR) Ampers 52670 £8.60 386 93
FH'-'E_E:.IFEHI: ) Ampare 52800 E8.50 LA
| RMSCurrent{IB) | Ampere | 52260 85.20 361 83
| Voitage THD (V) % 201 19 196 |
__ Curremt THD () % | 34 | 33 | 34 N
| UnbalanceVottage | % 0.34 020 | 0% Acceptablerange. |
| UnbaianceCurrent | % | 465 | 048 | 243 Accepablerange. |
_ ReaiPower | kW | 37600 | 4000 | 27367 |
ApparentPower | KvA | 38400 | 4300 | 28013
_ Reactive Power KVAR 78.00 13.00 59.26 1
"“"Erl‘:'se commt PF 0.58 0.94 094 Acceptabla range.
actor
Remarks

& Noissues ohsarved

Page 156 of 276



HCL Technology Ltd, Lucknow :'»I[*
Energy Audit Report Johnson
Controls

Viltage profile

T

1%
il
|
4l |
i - - =
1 |- —
; e
|
11
kil |
11
=l —
i ] i i i \
§ g - ir - : § ] F A
p u 4 i ; ) !
[
Current, A
[ RN B}
RO O '-|I ==
BLREN. 1] i
L] |
Miia i
1% T 1 I
1 i
= = T~ S~ = B = e B SO = - Y — (0 = T = = = S -l o 0 ~ 0 0= TR .~ - - |
—He- - T - - - -SRI - - - -
=i ot B ek LD O By WO el W T R LS DR TR BN O e R e
" A e B B U e e g S . S T < -
e : = ] 1K ] o
" e T, BT, R R T Y R e TS SR R MY |
A | 155 - B g - M- B | — g i

et Wy ELinrent

E

Heal Fower, Apparent FPowear & Heactive Fowe

1 La|
e
I LR
ORI
SR
T I
LEN i
] =LF ]
10w 150 v
i i =
i i
“PBE N BE S G CH O O B BN B O B UC B OB B W N B |
= — N — B — B — T — R — S - N — [ — R — AR — e — W — G — e — N — o — S — S — e — i — L —
i e e A R R T T R I I R R R T
O e I e S £ RO R = = R B R TR =T T L e - |
[ R I T T O T - R T R L A N T IEL RT R -
orl s s o B - i ] g R bty ey
e e BV RVALK KA

Page 167 of 276



HCL Technology Ltd, Lucknow :'»If*
Energy Audit Report Johnson
Controls

Frequency

Fieilueingy

L
Sl ]
R i
L) L
i<, e 1 |
\
12,00 1
0 4L |
¥4 A0
gia i
i A
™ " E B = " "
ol B o= m g oWl @ — WP el - W B - W F
W Mo A o A W o g = = = —! [ = T, S
o P T T T ST RNT. . T R T T = T T
e =t =t Sy - (< g o S~ ST -~ - - e S =
[RATART AW | JLIE Ry
.............
! 1k
]
fi
i N ] -
§ T , -5 i | =
L

B e R TRl

Total harmonics distortion

Tatal | larmonics Distortlion

'
iy
L1 |IL._ ]
™
=B B | T
[
1.0 —— o o
11 — — n
[
EESEEHHEBEREERESEEEEHEEEHHEH !
[ b B =0 us B Al e = = A o | W B e
£ B ey e i T R i 3 s . A . 14
BT T W Eny AR F ik A0 A3 W0 b WD WD AT ol W0 i3 WS = il
= s =) au =T — i — = S~ — R — R — T — - =" =1
I & s ol THEE & Cisrrant | HLE

Page 158 of 276



HCL Technology Ltd, Lucknow ?ﬂfﬂ
Energy Audit Report Johnson

Controls
| ; Pawes Quakity Monitorng Sununary |
LHiliTy Mamme | SEX W3 |
I}a'.e of Analpls 110324
I}u‘ratlljﬂ of Anahysis [ i _ Fram 18:17:00 10 18:55:00
Parameters | Unit | Maximum | Minimum | Average Rermariks
| Frequency | Hz | 5018 | 43.86 45397
| RMS Vollage [VEN} v | 243 | 237 238
| BME Vortage [VYN] LA ... N - - — .
| RME Voltage [VBN] L) | 241 | 235 | 237
| RS Voltage [VRY) ¥ | 421 . 410 413 .
| ANG Voltsge (VYE) V__ | MA | 408 | A48 .
| AMS Vodtage (VBR) v _| 48 | A 210 .
RMS Current (IR) | Ampere | 54050 | 40360 | 48017 |
RMS Current(IY) | Ampere | S4760 | 40720 | 48552 |
RMS Current (IB) | Ampers | 54460 | 40460 | 28219 |
VotageTD(V) | % | 202 | 1% | 148
“awrentmiog) | % | 3% | 3% | 34 |
_Unbalance Voitage [ " | O3 | 0.11 13 Acteptable range.
| Unbalance Current | % | 054 | 064 081 Acceptablerangs. |
Real Power [ kw | 3o | 200 335 80 |
Apparent Power | | 38600 | 28600 | 343 .47 .
Reactive Power m.n | 7500 | 5600 | &7.05 |
Averags Power
Ff vix | 0.58 ] 0.98 | 0.98 " Acteptable range.
Remarks

o Noksues obsarved
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| | Pawe: Qualiy Moritoring Summary 1
Utility Name | S£7_WCC-4 |
Date of Analysls | 110324
_ Duration of Aralysis | ]  From 17-09:00 to 17-59-00
Parameters |  Unit | Maximum | Minimum [ Average Remarks
| Frequency | Hr | 5013 | 4989 5004
(RMSVotage(VAN} | V| 246 | 244 224
(RMSVotsge(WNj | V| 25 | a0 | o3 |
(RMSVotage({VeN) | v | 295 | 243 | e
| RMS Violtage (VRY) v | 47 | am 423 |
| RIMS Voltage [VYB) v | 44 | 4 | 4 |
AMSVoltage(VBR) | V| 435 | an a2 |
RMS Current (IR) | Ampere | 52920 | SE.00 | 44842 |
RMS Current (1Y) | Ampere | 57740 | 5750 | 44580 |
RMS Current (18) | Ampers | 53140 | 5730 | #4916 |
Veitage THD (V] N | 187 | 17 | 17
“awrentmiog) | % | 4en | ass | 3% |
_Unbalance Voitage [ " | 036 | 025 0.25 Acteptable range.
| Unbalance Current | % | 484 | 039 Acceptablerangs. |
Real Power [ kw | amoo | 1200 31967 |
Apparent Fower | | 3 | 1200 [ 32667 |
Reactive Power m.n | 7800 | 3m0 | #115 |
Average Fower =
Ff vix | 0.58 ] 0.95 | 0.96 " Arceptable range.
fiemarks

* HNoissues obmerved.
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_Utiity Name__| NSEZ_WCC-L |
| Date of Anahysls | 120324
_ Duration of Aralysis | ) ~ From 15:25:301015:50:00
Perameters |  Unit | Maximum | Minimum | Aversge Remarks
| Frequency | Hr | sS008 | 4383 | S000
| RMS Voltage [VRN) v_ | | 241
AMSVosge(WN] | v | 245 | 241 | a3 |
RMSVolsge(veN) | v | s | om | om
| RMS Violtage (VRY) V| #1 | a6 318 |
RMSVohage(WiB) | v | 44 | a1 | am |
| RMS Voltage (VBR) V| 44 | a1 321 .
RMVE Current [IR) Ampere | 1875 | 27160 | 17261 .
RMS Current (Y} | Ampere | 21310 | 8330 | 19700 |
RMS Current (18) | Ampers | 19520 | 77.00 | 1061 .
VotsgeTHD(V] | % | 15 | 143 | 148
| CoremeTHD() | % | 487 | 48 | sas |
| Unbalance Voitage | " | 056 | a4 050 Acteptable range.
| Unbalance Current | % | 731 | 620 6.66 Acceptable range. .
ReaiPower | kW | 10800 | 3400 3643 |
Apparent Power | WA | 14400 | s700 | 13 .
ReactivePower | KVAR | 9600 | 4500 | 9158 |
""”:'f:tz;"’“' | PF 075 | 038 0.72 Acceptable range.
Femaris

o Noksues obsarved
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Violtage profile
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LHiliTy Mamme | NSEL_ WICL-2 |
I}a'.e of Analpls 120324
I}u‘ratlljﬂ of Anahysis [ _ Fram 13:03:00 10 15:18:30
Parameters | Unit | Maximum | Minimum Average Rermariks
| Frequency | Hz >0.18 43.85 30,00
| RMS Vollage [VEN} v 243 238 250
| M Vidtage [ViYN] v 245 281 | 243 .
| M Volage (VBN| v 243 240 | 24
| RS Voltage [VRY) ¥ 421 415 41E .
| ANG Voltsge (VYE) L 425 a9 a2l .
__AMS Vltzge {VBR) W 422 416 218 |
RMS Current (IR) | Ampere | 20258 2694 | 15794 |
AMS Current (IY) | Ampere | 21804 | 2935 | 17243 |
RMS Current (IB) | Ampers | 21255 2918 | 15983 |
Yialtage THD V] by 152 1.35 | 145
awrentHDg) | % £74 45 | as |
_Unbalance Voitage [ " 054 41 048 Acteptable range.
__Unbalance Current | % 9.85% 5.25 .04 Acceptable range. .
Real Pawer [ kw 11950 5.1 8214 |
Apparent Power | 134.10 e SR .
Reactive Power m.n 97.00 620 | 8784 |
Averags Power
Ff vix | 0.90 0.56 0.68 Acteptable range.
Remarks

o Noksues obsarved
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Violtage profile
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Utility Name | NSEZ_WCC-3
Date of Analysls | 120324
_ Duration of Aralysis |  From 11:42-30 10 12 58:00
Perameters |  Unit | Maximum | Minimum | Aversge
| Frequency | He 50.13 4585 5000
| RMS Voltage (VRN) v 240 234 237
_RMSVoitage (ViN) |V 142 236 | 2
RMSVoltage (VBN) |V 240 235 | 238
| RMS Voltage [VRY) v 315 405 410
| AMS Voltage (V1B) | v a2 209 415
| RMS Vioitage [VBR) v 416 408 312
RMVE Current [IR) Ampare 21092 533% | 17435
RMS Current(IY) | Ampere | 22872 | 5753 | 19018
RMS Current (IB) | Ampers | 22257 5601 | 1B6.26
Viltage THD (V] % 122 12 | 12
awrentHDg) | % 368 asi | 361
 Unbalance Votage | % 0.55 0.33 0.48
__Unbalance Current | % 926 4.55 670
Real Pawer [ kw 12590 12 20 5746
Apparent Power | 15570 1900 | 13046
Reactive Power m.n 3420 1270 | &7
Average Power | 088 557 .74
Factor
Femaris

o Noksues obsarved

Remarks

Adcegtable range.
Acceptable rangs.

Acceptable range.
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Violtage profile
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4.1 BRIEF ABOUT THE HVAC SYSTEM

¥ The facility hat nstalisd Four Mo of watercooled chiller of 500 TR for SE2 Arga. Normally 1 o 2
Roo's Water-Ciodded Chilker runs basad on kiad and Ootupandy during Wealkdsys and Weekends

4.1.1

The facility has installed Thrée Mo’ of water-cocded chiller of 250 TR for NSEZ (SDC-1 & SDC-2)
Area. Meormally 1 Mo's Water-Cooled Chiller runs based on load and Occupancy during Weskdays
and Wegkands

Fresent chilled water systern inztalled in the plant is constant primary - variabie secondary system

far comfort chiller.

SEF Waater Cooled Chiller Design Detakls:

WCC Design Data
| Water Coosed Chiler | WCC-1to 4 '
I Polaka r r Dakin
Model WSCORT M
Tk Water Cmg:un:nntrﬁ..;al
I VED I r fas
| Capacity BN 600
| Mo of Chiflers Installed City 4
Condenser Exvaporator
Entering e i ) S 37280 1331 s 5597
| Leaving L RCIF I 37.45 [ 95.44 GBS faL |
- Water Flow Rate - e ' 403 23
. Power L KW l 39-!- 2
ool LT asexr
Refrigerant R-134 4
, f Prirnar riabl
Chifled water cireut 9 “":;E m"‘f:ﬂ:;’::? oo
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4.1.2 MSEZ Water Cooled Chiller Design Detals:

Water Coofed Chiller [ WCE-115.3

Make _Dakin
| Modal PES26520BAY
| Type Water Cooled — Seraw Chiller
| vFD T
| Capacity TR 250 |
| Mo, of Chiflers Installed ity 3
- ___‘-'-ﬂ"ﬂﬂ_ﬁﬂ_ 1_ |
| Ertering 505 12.2/80 1331 /5591
| Legving sgaief | 37269950 g6 /44
 WatarFow i we | 10| 1
| me'a' ki 1716

Specific Power
| Consumption KW /TR 0691
| Refrigerant H-134 4
i i et cleeklt Lonstant Frimary 2nd Varable

Secondary Clroutt

Chiller Plant Pump Details:

Johnson %“

Controls

Pumg ] Befl & Ball & Bell & Bell & Bell& | Bai&
bake Gossen Gosset Gossen Qossett Ghisen oset
Quantity fo's > 5 5 4 4 4
Flow e 273 273 s | 114 114 170
Head m 18 30 25 17 2 25
h:‘::“ KW 185 30 ¢ 75 = 2o
 Frequency | Hz i 50 50 ) 50 50
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4.2 PERFORMANCE ASSESSMENT

Purpose of Chiller performance test.
The purpose of performance assessment is 1o verify the performance of a refrigeration

system by using field measurements at design condition. The test has been done to find out
net cooling capacity [tons of refrigeration) and anergy requirements, at the actual operating
conditions.
Procedure
To determine the net refrigeration capacity and chiller performance following
measurement has been taken at the same Eme during the chiller performance study:

» Chilled Water fiow rate through chiller

* Chilled water temperature difference between entering and leaving water.

» Chiller- Compressor Pawer

» The temperature has been measured very accurately, which is vital in refrigeration and

ir conditioning

#* Flow measurement has been done with an online Uttra sonic flow meter

* {Compressor power has been taken with three phase power analyzers.
Performance Calculation
The net refrigeration capacity in tons has been obtained by the following eguation:

Net Refrigeration Capacity, TR = Mﬂiﬂ'—l—--m
024

0 & mass flow rate of cootant in kg'h

Cp is coolant specific heat in kCalf kg °C.
T isinlet temperature of coolant to evaporator [chiller] in °C.

To |5 outiet temperature of coolant to evaporator (chiller) in °C
Estimation of EER ond Specific Energy Consumption (kW/TR] and COP:

Meoasured Compressor Power, Kw
MNet Refrigeration Capacity. TR
3518

Coefficienct of Performance, COF = =

KW, TR

Specific Enagy Consumption =
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4.3 CHILLER PERFORMANCE ANALYSIS OF WATER-COOLED CHILLERS

4.3.1 PERFORMANCE OF SEZ AREA CHILLERS:

WATER COOLED CHILLER 1:

Tablo 14: SE7 area water cooled chiller 1

fizka DalKIN DRIKIN ‘ DAIKIN

Muode - | WSCOB7M | WSCOB7M | WSCOBTM
| Rated TR TR 600 600 | 600
 Ratad power _kw | 3982 | 3582 358.2
| Rated LUP 2.30 3.30 330

Riated SPC KW/TR| 066 | 086 | 066

| Chilled WaterSetPoimt | "€ | 10 | 10 | 10

| Chilled water inlet temperature L | 151 | 151 151

Ehlliauwamr—.:-utlnuemgeratur_:__ _'[ | T:l_rg S !.E_]'.ll_ 0 _!..'lﬂ_
| Chilled WaterFowRate [ m3fr | 350 | 350 | 350
| Chilkd Water tempersturediffersnce | 'C | 36 | 50 | 41
 Chitler Agproach T 1> | 21 18
EnndenwWammemm - rna.Fhr 380 | 380 | 380
| Condenser water Inlet temperature | '_c____ 308 | 324 | N1
| Condensér water outlet temperature " 345 iTe 353
Condensar Walsr temperature " 37 z3 43
| difference |
| Condenser Approach ' 15 24 20

| Measured power L kW | 24 403 310

 Net Refrigerant Capacity | TR | a7 579 472

RLA loading | % | 6 | ws | m
| TR loading | % | & | 98 79
 Actual COP _ e 654 | 508 5.35
Specific power consumption W] esa | 030 | 046
Remarks:

* Snecific power consumption of 500 TR Water Cooled Chifler-1 at actual fiow condition is 0.0
EWTR. Average power consumpiion of chiller is 403 k\W respectivedy; the messured capadity is
570 TR at around 10 1°C chifler outket and 15.1°C Chiller indet ot 103% FLA

¥

Evaporator water flow rate into the chiller-1 is around 350 mé/hr agairst the design value of 273
m? fhr wiich s higher than design flow rate.

w

Condenser water flow rate into the Chiller-1 is around 380 m?fhr against the design value of 410
ik which is shightly lesser than design condenser Flow rate.
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P Evaporator approach is around 2.1°C which is slightly higher than the fimit Need to check
refrigerant guantity 2nd Required 1o Top-up the refrigerant

» Condensorapprasch is anound 2.4°C which |3 slighthy highar than the limit.

WATER COOLED CHILLER 2:

Table 15: 5EZ ares water cooled chiller I

hhhe = "1 B n 3
Model - | WSCOBTM | WSCOS7M | WSCOBTM |
Rated TR TR | 600 | 600 | B00
Rated power kW | 8612 | 3sm2 | 2001
Rated COP T - | pm | sm | 78
| Rated SPC KWTR| 029 | 086 | 044
Chilled Water Set Poimt ¢ | 10 | |
Chilled water IHIE‘Itiﬂpil’il!r A | 174 | 171 | 174
Chilled water outlet temperature e | t4 8 | 121 | 133
“Criied Water Flow Rats _ Tmajhc | 30 | 20 | 30|
Chillied Witer Smperatung s 256 50 42
dlﬁﬂr‘:ﬂf_ﬂ i —— | L i L —— ]
Chiler Approach " 149 20 10
Condenser Water Fow Rate mzf_lir | HE’D | 3-&{: Sﬂ.l;':' |
Condenserwatermiattemperature | 'C | 260 | 316 | 81
Condenser water cutlet .
Herseliriune L 283 ECR aiy
Condenser Water tarmparatura
diference ] 3 | & | =
Conenser Approach C | 3z | &7 | &1
Measured power 1w |8 | a6 | 3@
Net Refrigerant Capacity w3 | s | am
#LA loading S S N T T
TR loading .| 50 | % | 81
AmualCOP - | s | s | sem |
Specific power consumption | KW/TR | 061 | 0.5 | 06l |
Remarks:

¥ Specific power torsurnpbon of &00 TR Warer Cooled Chilzr-2 3t acoual flow condition I 085
KW/TR. Average power cofsumption of chiller is 376 KW respectively; the messured capacity k&
579 TH at around 12 190 chifer cuthet and 17 15C Chiller inlat 31 101% FLA.

¥  Evaporator water flow rate into the chiller-1 i around 350 mfhr against the desipn valug of 273
e wiich is higher than design Now rate.

*  Condentarwiater flow ratg o the Chiller-2 i around 380 m~hr against the design value of 410
mE/hr which is slightly lesser than design condenser Flow rate.
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¥ Evaporator approach is around 20°C which is Sightly higher than the lirmiL

»  Condensar approach 5 sround 4.5°C which is higher than the limit which leads to higher chilier

POWET CONSUMpTION,
WATER COOLED CHILLER 3z
Tabde 16: SEZ area water coobed chiller 3
hhhe - : a - 4 -
Model |- | WSCOBTM | WSCOETM | WSCOETM
Rated TR | TR | Eo0 | B0 00
Rated power | kW | 2001 | 3982 3982
Rated COP | - | 7m1 | s30 | 530
| Rated SPC [kW/TR| 044 | 086 0.66
CI'UIHEH F‘ulnt | g | 3 80 10
Chilled wﬂau |r1le’t timpil’il!r | o | _!L'-E.-i' | 158 158
Chilled water outiat temperature | 0w | 110 | 110 113
“Chilled Water Flow Rate [ majbr | 30 | 30 | 30
Chilled Wister Smpersiung e 44 | 4B 45
d[‘ﬁﬂrﬂﬂﬁ - ] - + o + . =
Chiler Approach | © | os | 1o 15
Condenser Water Flow | m3fhr | =0 | 180 ELS
Condensar water indat l:nmpnr:rturn 1 'E | 04 | 385 BE
Condensar water outlet Temperaturs | % | 33 : ALE 15
Condenser Water temperature i
diffardnca C 19 : al 29
Condgnser Approach E* 38 . B.1 B.1
Maasured powsr KW 285 ' 378 E
MNet Refrigerant Capacity TR s09 - %26 334
ALA Icading % & . &9 31
TR logding % & § g3 89
Actual COP [ - 628 | 517 547
Specific power consumption | KW/TR 0.56 0.68 .64
Remarks:

¥ Specfic power consumpton of 600 TR Watar Cooled Chiller-3 a1 actual flow conglinon is 0.58
KW/TR. Average powsr corsumption of chiller i 378 kW respectively, the measurad (apadity is
556 TH at around 11°C chiller outhet and 15.8%C Chiller inket at 95% FLA

¥ Evaporator water flow rate into the chiller-3 is around 350 mifhe against the design value of 273
it hr which s higher than deslgn flow rate.

> Condensorwater fow rateinto the Chiller-1 i around 380 mtfhr against the design valug of 410
mhr which is slightly lesser than design condenser How ratg.
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» Evaporator approach is around 1 9°C which is slightly higher than the lmit

» Condensar approach is around &1°C which is higher than the limit which leads to higher chilier
DT COnSLEMETon.

WATER COODLED CHILLER 4:
Tabie 17: SEF ares water coclad chilker 4

Make - | DAKIN | DAKIN | CAKIN |
Modal ]_ WSC0BTM | WSCDE7M | 'WSCDETM |
| Rated TR ™| &0 600 | 600 |
Rated power kKW | 2001 3%.2 B/e2 |
Rated COP - | 751 | 530 | s
Rated SPC_ |WW/TR| o0&+ | 066 | 086 |
Chiler Set Point_ | < [ 1 | o | 18 |
Chifled water infet lempersturs '« | 152 [ 168 [ 157
Chiled wateroutiettemperatwre | ¢ | 11 | 103 | 109
Chifled Water Flow Rate | mahe | 350 | 3se | 30
_[hlﬂed‘lh‘ala'temﬁermedlﬁ’emnte | € | 43 | st | 48 |
Chiller Approsch | € [ 01 | o3 [ a1
Condenser Water Flow Rate mifne | 3\ | 380 | 30 |
Eunﬁenserwel&rnlﬂtempe:aty_rﬁ_ | 3§ | 383 | 303
Condenser water outlet lemperature 5 S 335 35 HE
Condenser Water temperature dlfferefa:e FE 0| 431 | 43
Condenser Approach | X i7 | 25 | 13
Measured power | kW M7 | 3w | 3 |
Net Refrigerant Capacity | TR | s | 50 559 |
ALA loading | % | % | #6 |
TR loading | % a1 | e | @ |
Actual COP | - | 516 | sa8 | so4 |
Specific power consumption (WW/TR| 061 | 064 | 059
Remarks:

F Specific power consumption of 00 TR Water Cooled Chiller<d at actual fiow condition is 0.6
EW TR, Average power consumpiion of chiller is 379 kW respectively; the measured capacty is
590 TR at around 10.9°C chifler outles and 18 0°C Chillar infat at S6% FLA

¥ Evaporator water flow rate into the chiler-4d is around 350 rmffw sgainst the design value of 273
m’/hr which is higher than design flow rate.

¥ Condenser water fiow rate into the Chifler-4 is around 380 m? e agsinst the design valoa of 410
miE /e which is slightly lesser than design condenser Flow rate.

»  Eveporator spproach is sround 0.37C which is good within the limit
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¥ Condenser approach ks around 2.5°C which iz Slightly highar than the limit which ieads to higher
chiller power conssmption.
PART LOAD DESHGN DETAILS:
Table 18: SET chiller load

| 100 1600) 3582 | 066 | 530 | 1331 | &7 | 2 | IS
75 4502001 | oe4 | 78t [ 117 6.7 253 3830
- B 23 oo | &7 123 7
24 (1505597 | 037 | 9% 83 87 123 152

4.3.2 PERFORMANCE OF NSEZ AREA CHILLERS:

WATER COOLED CHILLER 1:

Talble 1% NSET area water cooled chiller 1

Mk

DAIKIN |

DAIKIN

ki

Micudiel = PF52652DBRY | PFS26520DBRY | PFS265208RY
Rated TR TR 150 i 150 250
Azted power kW 028 | 1028 1028
(RatedCOP ] - = | 637 | 67 637 |
| Rated SPC kW/TR | 055 055 | 055 |
| Chilter Set Pont ' 7 | ) 7
h1:h||=-e--:r waltef inlet temperature C | 108 115 118
| Chilied water -::u':lnl L lempersturs '€ 6.9 | 78 74
| Chilled Water Flow Rate Tmae | 135 | 135 135
| Chilied Water temperature :
iMerence =1 == > I
| Chiller Apgroach [ ¢ | 16 | 12 At
| Condenser Flow Rate m3/hr 160 160 160
cnndense«r watef Indet temperaturs | °C 48 332 136
Enndenser water outiet =
temperature C 287 IS 15
El:lnl:lensa Water EEmperature " 41 13 15
 difference !
| Condenser Approach I T 24 22
| Measured power L kW ad | 86 a5
 Net Refrigerant Capacity | ® | w4 | 20 195
TR loading [ | 84 78
| Actusal COP I 7.68 721
Specific power consumption | KW/TR | 054 | 0.8 0.49
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Rermarks:

¥ Spedific power condumption of 250 TR Watar Coaled Chifler-1 a1 actual flow condinion is 0.46
KWITR. Avergge powers consumpiion of chilier & 96 KW respectively: the massured capadity is
210TR at afound 7.8°C chiller outlet and 12 5°C Ohiller inlet.

¥ Evaporator watar flow rate Into the chikes-1 45 around 135 mhfhr against the design vaiue of 114
mY/hr which |5 slightly higher than design Now rate

F Condenserwater fioaw rate into the Chiller-1 is sround 160 m®fh 2gainst the design value of 170
e e which s slightly lesser than design tondenser How rate.

¥  Eveporator approach is around 1 2°C which iz pocd.

* Condenserapproach is-arcund 2.4°C which 15 slightly higher than the limit.
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WATER COOLED CHILLER 2.
Tale F: NSET area water cooded chifler 2

I'v'lah': i DAKIN i dui DAKIN | DAIKIN
I'p'_'rl:n:l_el i = FrEEEErl{IBR'r' FFEIEEEDER‘I" FFE-:EESEEBH‘I'
| Reted TR | T [ a0 | a0 | %0
| Rated powes | kW | 1028 2| 21078 2| 2 109R
| Rated COF | =~ | 637 | 637 | 6%
| Rated SPC [kwWfR| 0SS | 0S5 | 0SS

. Lhifler Set Point B =01 IV (1 N M
Ehlliidwaler |rdettﬂnnerature - 56 | 126 i 118
Chilled wateroutiettemperature | C_ | 72 | B0 | &1

| Chilled Water Flow Rate |mafhr | 140 | 140 | M0 |
| Chilled Water temperature o | 34 15 37
d-n.ETH'EE . - Ll $ 'l R :
| Chiller Approsch | e | oo | e | 12 |
| Condenger Flow Hete | m3fhr | 160 { 160 i 160 .
{ _fl:nnl:lenser water iniel temperatuwre | "C | 233 | 4.6 | 243 .
| Condenser wateroutlet temperature | °C | 266 | 284 | 281 |
Condenser Water temperaturs o 37 48 18
(difference | || —| || E— ll E—
Condenser Approach i 0.4 | i3 | 10
Messured power kW 72 1189 88

Net Refrigerant Capacity ] 111 213 | 17

TH loading % | 44 £5 [
Actual COP - | 543 B3 | 608 |
Specific power consumption (KW/TR| 065 056 0.58
Remarks:

* ingcific power congumption of 250 TR Water Cooled Chiller-2 at actual flow condifion is (.56
KW/(TR. Average powser consumption of chiller is 119 kW respectively; the messursd capacty is
213 TR at around B3C chiller outhet and 12.6°C ChiBier indet

¥ Evaporator water flow rate into the chiller-1 is around 140 rfhr against the design value of 114
nerhr which i shightly higher than deslgn flow rat

F Condenser water flow rate inte the Chiller-1 is around 160 m?fhr against the design value of 170
m*/hir which is slighthy lesser than design condenser Flow rate.

»  Evaporator appraach isaround 1.4°C wihich is good.

» Condenser approach is sround 1.3°C which is pood.
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WATER COOLED CHILLER 3:
Table 21: NSET area water cooled chiler 3

| Make - | DAKIN | DAKIN DAIKIN
Ml:ld-l!| T P'F:alﬁ:.![:lﬁmf PFE!&SEEJEH‘I’ FF‘EEEIBEH"I' I
Reted TR W | X0 [ 0 | 230
| Reted power kW 65 | s | wes |
Rated COP - | e | s | &3 |
Reted SPC WWm| 03 | o | oss |
. Chilter Set Point e = 1 = 1 = |
'EhIH-EIJ waler |r|JeL Lemperaturs b | 57 § 145 135

| Chilled water outlet temperature - L1 i | w2 | 83 '
L‘t-ulled Water Row Rate m3/hr | 150 | 150 150 !
Ehllled Water tamperatiure v 16 47 43
EHETHE + _— - —— . |
Eh'l!Er,ﬁ.;P;ma::h x| 18 | 21 20

| Condenger Flow FIETE m3fhr | 80 | 160 i 160 .
| _fl:nnl:lensa witer inket temperature T | 239 | %3 154 !
| Condenser water outlet temperature | °C 70 | M7 02 |
Condenser Waler temperature e 11 4 48
Bl . || | S— S——
Enndmsaﬁ.p-p‘nim *C 11 14 1
Messurad power THEE T
Net Refrigerant Capacity TR @ | @® | e
| TH loading % 52 a3 B4
| Actual COP : 5.81 661 6.08
Remiaris:

* ipgcific power congumption of 250 TR Water Cooled Chiller-3 at actual flow condifion is (.53
KW/TR. Average powser conumption of chiller is 124 kW respectively; the messursd capacity is
233 TR at around 10.2°C chilber outhet and 14.5°C Chilier inket

¥ Evaporator water flow rate into the chiller-1 is around 150 rfhr against the design value of 114
nrhr which is slightly higher than design flow rate

F Condenser water flow rate inte the Chiller-1 is around 160 m?fhr against the design value of 170
m*/hir which is slighthy lesser than design condenser Flow rate.

»  Evaporator appraach isarund 2150 which is gightly hegher than the limit.

» Condenser approach is around 1.4°C which |5 within the Emit.
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PART LOAD DESION DETAILS:

75 (1861 1008 |
| 50 | 141 445 |
24| 620 | 269 |

0.55
037
0.43

Table 22: NSET chiler

| 637
535

BIEECH

116
10.0

-E-]-

detsls

67
6.7
67

Johnson %*

Controls

B3 | =@
183 | 077
183 | 1857 |
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4.4 COOLING TOWER:

SEX AREA

The cooling tower performance of the water-cooled chiller are a4 follows:

Tabie 23: tower Performance.

Coafing tower inlat c 184 987
il el .
Cooling tower autlat e 255 158
| temperature .
Renge "C | 35 24
| Wet bulb temperature E | 208 iB5
| Dry bulb temperature | 253 281 .
| Approach "C-_| 8.2 7.3 .
CTfan 1 & 2 power L 10584 | 1311
CT fan 3 & 4 power KW 10.70 OFF Condition
Effectiveness % 24 284
Remarks:
SEZ Area:

*  The effectivensss of cooling tower 1 was calculated o be 28 % and spprosch is caitulated 1o b

9.2 "C which ks very high. Need to do regulsr maintenance of CT to further intrease the CT
Effectiveness.

*  The affecthvensss of cooling tower 2 was caleufated tobe 28 4 % and approsch i calculated to

ba 7.3 "C which is very high. Need to do regolar maintenance of CT 1o further incroasa the CT

Effectvenass
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MSEL

The cooling tower performance of the water-cooled chiller are a5 foflows:

| Cooling tower inlet temperature "t
Coolng tower outlet >
temperature = | =
Wt buib temperature c | s
Dry bulb temperature e 293
| Approach Sl 5.3
Cifanl [ 124
{Tfan2 KW | 328
Effectivensss 5 | 4715
Tsble 24 Coaling tower performance.
Refmiarks:
MSET Area:

* The effectivences of cooling tower 3 was calculated to be 47.5 % and approach is calculsted w

be5.3"C
> It i recommended to remove algae Tormation and do regular marbenance to improve the

effectiveness of cooling tower,
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4.5 CHILLER VIBRATION STUDY

Thie chiller vibration study hat been carriad out and detalls ane as follows,
SEZ AREA_ WATER COOLED CHILLER 1:

| Compressor_DE | Velocity [mmg'sl | 29 2 Q| 27 ‘ Xy | 33
{nn'q:ri'siar HI’.‘IE ||"E|IJIEI‘IJ_||' [mm,i"s] l.El o .'!ﬂ 2 I:I | 6 | 24 : e}
Eﬂndiﬂ_!_iE 'u'iiu:r_rry' [mmfi] 0.1 1 |}1 ﬂ':l 1 K 1 05 il 0.7
Evaporator 1 Unlntrry'[mm,.ft] l:ll 1 EIE ﬂl EII 02 | 11
T:iilEL&E Wnrmh:l:lihrlmhmm
SET AREA_ WATER COOLED CHILLER 2:

| Compressor_ DE | Vielocity fmmy's) | 20 | 27 | 13 | 20 | 36 | 43

_ Compressor_NDE | Velodity (mavs| | 20 | 25 | 14 | 22 | 35 | 43 |
'Enndnrrmr | Velosity [menfs) | 02 | 03 | 05 [ 05 | 04 | 04 |
E'.-mratﬁf '_WIwmmrr'ufi, 01 (01 |01 |01 | 04 | 04 |

Table 26 : SEZ_ Water cooled chiller 2 vibration study,

SEZ AREA_ WATER OOOLED CHILLER 3:

| Compressar_ DE Velogty (mmy's) |

| Compressor NDE | Velocitymmys) | 12 | 21 | 10 | 11 |
Eﬂndenser | "..'Eludtﬂmm,u"s] 0l | 02 b2 | 02
E'-'&ml'ﬂ‘t-trr H‘Hmtﬂmm,-"s] 0.1 02 IZI_"'-

'I'lﬂ 2T SEX_ Water Mdﬂu]ﬂhﬂmm

SEZ AREA_ WATER COOLED CHILLER 4:

18 | 23 |
|05 |05 |
|02 07 |

Eamp:&s.mr DE Velocity {mim/s} | 0.8 12| 14 15
Ii'ﬂmpri-ssar 'F.i[!E' Vielocity framm,s) 08 | 13 | i0 | 21
Condanser | Valossy s} | 05 | 07 | 01 | 01 |
Evaporator Velocity (mm/s) | O1 a1 02 03
- Table 28: SE7_Water cooled chiller 4 vibration study.

MNSET AREA_WATER OOOLED CHILLER 1:

Comprescoe 1 DE | Velochy fmmys} | 07 | 08 | 02 | 04

Compressor 1 NDE | Viedocity (mmys} | 05 | 08 | 01 | 03

Compressor 2 DE | Vielochoy (men/s) | 06 | 06 | 14 | 20

15 | 35
i1 | 33
08 | 08
e
04 | 05
04 | 05
48 | 52
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| Comprescor 3 NDE | Velocity (mm/s) | 06 | 05 | 15 | 21 | 49 | 52
| Cofidenses Viglocity {mmy/sl | 0.7 | OB 10 | 11 | 4E | 51 |
| Eveporator | Velocity(men/s} | 02 [ 07 | 05 [ 14 [03 ]| 03
'I'ﬂ!IEE:HEE Wltﬂtmbed:hﬂalﬂbﬂlhﬂm.ﬂ.l
MNSEZ AREA WATER COOLED CHILLER 2:
| Compressor1 DE | Vedoeity (mmyfs} | 10 | 25 | 12 .‘ 15 | 4% %l |
| Compressor 2 NDE | Velocty (mmyfs) | 10 | 26 | 12 | 1_1 4& 5l |
| Compressor 2 {hE . Vehocity [mm/s] | W6 | 07 | 06 ! 8.7 | 34 | 45 .
Compressor 2 NDE . 'v'eﬁql;it';[mmfs]_ | b5 . 07 | 04 i 06 | 34 | 48 |
Icmdenmr | Velocity [mm/s) | 03 | 04 | OG5 | OF | 05 | 22 |
| Evaporator Vetocity (mmyfs) | 65 | 0.7 | 01 | 01 | @5 | 05 )
TlH-l!]:H.EE W.llucn-nhd‘:ﬂr]rh:bmrhﬂy
Remarks: Wo majer Bsues observed
e ST W e s
-i-u-h-nrl i wp—nul—qn-“-.u?.—
e ] : Th:l
T s TErAnLE |—;, T
-
| s |
I AL e :
l':ll::l-' [ S TH l
— T
i . f. i A AW L i ..,..:-ln- -
.—-.11-—1. T PR s ""-_l [d. LA e o de & e e e |
s a1 TR e

]
Pl By smfir= e e rfaet wgreas 1 le s P e rdeT e speemced ek fr ke f oeeel
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4.6 PUMP PERFORMANCE DETAILS
4.6.1 SEZ WATER COOLED PRIMARY PUMPS5

Pump Efficiency Calculation

The Pump efficiency calculation has been obtained by the following equation:

Hydraulic Pewer P, = () iex /5] o fainl UiiTeentinl bend, by - B food s pojegm | 2 g dmee’) s KR

e |Iil - (PAAE |"..l|u..- Meeemed .IJ. i Euen B " Ay oy ol e -Illlll'\..'lu' S L el mafeewy ol Ao
Pl |.:'.'
Pomp Shofl Fower P = |lydenle powes, B¢ Bimp Efficecy g,

Maior Dipuk Power = Pemp dall prosar T Mo Fillcemoy
{0
Hydraulic Power (kW) = {Flowrate{m3/hr) X Headim| 1367

Fumg EMcancy (%) = Hydraubc PowarfkOWLAMotor Ingut Powsr{kW] X Motor EficienoyB}
{Wihene USGPR to mi e comversion i PEPMILL - mafe) Gnd average dedign motor efffcizacy will ba aroung B0%]

The performance of water-cooled primary pump details are 24 follows

Table 31: WCC pump perfarmance,
Reted Flow rate | mihr | 173 | 7 .
Rated Power | w | 185 . 185 .
Rated head | m | 18.0 | 18.0 '
Measurad Flow rate | mEfhr | !ESEI- . J-HIEI
| Measured Power KW 204 | 25
| Suction head m 40.0 | 8.0
Delivery head m 5.0 | 520
Total head {Hd-Hs) m 120 | 130
Pump shaft powsr KW 18.3 | 203
Pumpiﬂ’ﬁﬂmq [ 65 | 65
Cwerall Pumg efficiency o 586 _ 582

OBSERVATIONS & RECOMMENDATIONS

>  Pumps are delivering more Flow rate than design, Actual Flow of 365 m?/hr a5 against deslgn
fow of 273 mA/hr due 1o lesser operating head of 13 m resulling in surge in water Flow.

*  Pumps Mezeuned Powar of 204 KWW which is operating at full load due 1 more fiow a8 3gainst
design Muotor of 18.5 KAL

¥ Fumps Operating Efickency is 65% as against the design Effhdency of TRY die to shift in duty
points operanion against BEP resulted in pumps operating at lower Eficiency
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4.6.2 SEF CONDENSER PUMPS:

The performance of condensar purnp details arg a5 Tollows:

Table 32: Condenser iﬁ

Rated Fow rate e 404 405 409 409
| Rated Power KW a7 a7 37 EY
Rated hoad m 5 25 i 5
| Measured Flowrate | mijhr | 3840 380.0 3750 360
| Measured Power KW 456 432 a8 2178
pucponbesd 0 | om | 60 23 &l &
| Delivery head m 17.0 178 18 17
Total head [Ha-Hs] m 110 120 119 110
| Pump shaft power | kW | 415 383 | 334 ETE .
| Pump Efficiency # 28 | i 23
 Overall Pump efliciency | % 25 % | % |

OBSERVATIONS & RECOMMENDATIONS

Pumps Actuad Flow of 380 w7 hr a5 against design flow of 402 m?hr at operating head of 12 m

*  ldeally Purmps has to dednver mone Flow rate than design due to less operating head, but duse to
haavy Theottling observed in Batancing Valva in Cooling Tower Baturn Heador the Actual Flow of
385 o fir a6 agaandt design Now of 410 ma/hr sven though with lesser operating head of 12 m

¥ Pumps Measured Power of 41.5 KW which & operating &1 full load &5 against dasign Motor of
37 kW

F o Due b selecton of higher mangin of head than required during detign stage. Pumps Operating
Efficiency = 32% a5 agairst the design Ohverall EMiciency of 77 dus to shift in duty points
opseration against BEP resuited in pumips operating at iower Efficlenoy.

¥ Itis Observed that Cooling Water return ling is haavily Throtthed which is shaar Energy Loss and
teads to Pumps Operanng a1 lesser Efciency.

¥ Iis advisable 1o opt for the cormact duty point selection of pump to operate the pumpdng
system at a bemer eMclancy which is discussed In detall in ECM Chapter ECM-6.
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The performance of secondary pump detadls are a5 follows:

Tahse 13

al i
| Dalivary head_ m | 530 cif 530 c4.0
| Total haad {Hd-Hs) m 140 15.0 150 150
Pump shaft power kW 76 162 %6 170
Pump afficiency % =¥ 10 B 58
| Overad Pumg efficiency % 56 83 31 &2
OBSERVATIONS & RECOMMENDATIONS,

»  Secondary Fumps Efficiency are in the Range of 68 to T
* AN secondary purmps afe instabled with VED but operated manually by fised VED setting.

* It v recornmanded to provide foedback from Return Headar Pressure fo modudate the VED

sutomatically tor Save Purmping Power,
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4.6.4 NSEFf WATER COOLED PRIMARY PUMPS

The performance of water-cooled primary pump detils sre 25 foliows

Table 38: NSET WL primary ps ormance

| Rated Flow rate mfhe | 114 | 114 | 114

| Rated Power kW | 75 | 75 i 3 .

| Rated head m_| 190 | 170 | 170 |
Measurad Flow rate wifhe | 135 | 150 | 155

 Mezsured Power kW | 8.78 | 446 | 8.2

| Suction head m | 26 | 4 | 4

| Delivery head m_ | 60 | 58 | 575

| Total head (Hd-Hs) m_| 140 | 120 | 115

| Pump shaft power W | 11 | 74 _ 1.2 .

| Pump efficiency w | &y | L] | LT

| Overall Pump efficency | % | 59 | 58 | 1]

o i

» Pumps are delivering more Flow rate than design, Actual Flow of 135 m*fhr as against design
fiowr of 114 méfhr due to lesser operating head of 12 m resubting in surge in water Flow.

¥ Purnps Massuned Poswer of B.78 KW which is operating at full load due to mere flow as against
design Motor of 7.5 KW

¥ Pumps Operating EMckency is 67% a5 aganst the design EMcency of 78% due 1o shift in duty
ALE Oper2fon sgainst BEF resulted In pumps operating at lower EMicizncy
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4.6.5 NSEF CONDENSER PUMPS:

The parformance of condarser pump details arg 2t follows:
Tabée 35 NSET WL Condenser Pumps Performange

Rated Flow rate | mifhr | 170 170
| Rated Power | k| 185 18.5
| Rated head | m | 25.0 250

Measured Flow rate | mafhr | 160 160

Measured Power | | 19.6 17.2
' Suction head m & 3
| Defivery head m 2 23
| Total head (Hd-Hs) m 17 17
Pump shaft power KN 175 155
| Pump efficiency % | 43 48
' ﬂi‘enilﬁ'uﬁﬁ: effichency % 1 Ty 43

OBSERVATIONS & RECOMMENDATIONS

Purmps Actual Fiow of 160 m*/hr a5 against design flow of 170 mfivr at operating head of 17 m
Ideally Purmnps must deliver more Fow rate than design dus 1o less operating hwad, but due 1o
neavy Throttling observed i Cooling Tower line the Actual Flow of 160 m®/hr as against design
fiow of 170 m*hr even though with kesser opersting hiead of 17 m,

*  Pumps Mezsuned Power of 1906 KW which & operating at full load &= against design Motoer of
185 KW

¥ Due tosefecton of higher mangin of head than required during design stage. Pumps Operating
Efficiency 1 42 to 484 a5 againsg the design Efficiency of 77% dug to shift in duty poinis
operation againet BEP resufted in pumps operating ot lowar Eficiency

¥ Itis Coserved that Cooling Watar return line is Throttied which Is shear Energy Loss and leads
to Pumps Operanng i kdser EMcency

* It s advisable 1o oot Bof the coerect duty poent selection of puma 10 operste the pumping

system at 3 batter efficiency.
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4.6.6 NSEF SECONDARY PUMPS:

The performance of secondary purrp details ang a5 Tollows:

Table 36 fﬂEImhmhiﬁwi ﬁnﬂ

Rated Fow rate il 114 114
| Rated Power kW 1 11
Rated head f 220 220
| Measured Flow rate e 0 | 140
| Measured Power kW 103 | 13
| Suction head m 46 4
| Dedivery head i 56 56
Total head {Hd-Hs] m 16,0 100
Pump shaft power w_ | 90 59
| Pump efficiency | % 9 3%
- Overall Pumg efficiency % 42 M

DHSERVATIONS & RECOMMENDWTIONS.

¥ Secondary Pumps EMiciency are In the Range of 38 10-49% due 1o shift in duty points operanon
against BEF resulted In pumps opersting a1 lower EMciency.

» Al secondary pumps afe installed with VD but operated manuaily by Nxed VFD setming.

# |t & recommended to provide feedback from Return Header Pressure to modulate the VED
automatically to Save Pumping Power.
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4.7 AHU PERFORMANCE ASSESSMENT DETAILS:

Performance Calculation of AHU

The AHU Tonnage calculation has been obtained by the foflowing equation:

Qapagh-d
T —
Mz
Where
T B Aecis m
ey o mrigm’
& s enibmlpy ol et wr kesiloko
fro  menthalpy of ouilet air keal/vg
{here CPA to midhr comwersion £ (CFM * LESE = mdyir). Denairy of 5ir= 1.1 kgimd approg. snd i 1o ksl conesrsion
15 (el AT =S}

Estimation of Specific Energy Consumption (EW/TR)

P a— _ Measured ARU Fan Power. Kw
pecific Enagy Consumpiion = Heat Load . TR

4.7.1 TOWER 1 AHU

Tower 1 AHU performance &5 falows

Table 37: Tewer 1 AHU

| fated mEpacity CFM . L 10 | 0_| . _

| Fsted powsr | kW %3 | 55 | 33 | 33 735
Il&Eniared _

._"";""35" v 418 820 435 §25 . 413

| Memiured currert | A 308 | 186 190 | 10 331

| Mexsuredpower = WW | 235 | 143 134 | 16 250
Mlsasures Power

. F.:m PF C9E 098 ez _ 1n . Do

| Foitar Langth o i lde | @ 050 | 03

| Fittar Braadth on | 4 | 116 | 1 | 80 )

| Alr Velodty mfs 0.58 058 035 235 o

| Filter Ares L m2 | 34 | 17 A = S 1

| Actunl flow M 46 | 213 | =Im& | 17 arrs
o I:mﬁrg k. Il 24 | 13 2E 30
Supply Air DET T 129 1.7 | 1%8 154 174

| Suppiy 3r A4 % 680 | 684 | oR8 | &S99 Bl

{ Return Alr DET o i J | 183 'r i S M5 215

| Fatwrn air K £ 513 | BB | 5049 | S-E.I:I_ EI_E
Supply Enthalpy il 353 78 3589 733 35 50
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Rieturn Enthaipy g a4 52 133 4455 4228 4335
m . om [ em | 1m [ am | 1m 500
[ActusleW/TR  WWfTR @ 0365 | 100 g3 | 072 B0

Fatad WITEM ll'j'f.‘ﬂl (1B F Q.55 037 DET LAy
| Armaal WICFM WICFM {153 059 053 052 052

founni
| Ho "‘E Hrsday | B 24 . M 4
r;?r:t?b:ﬂtm | . Bemdrven | Befdrean | Baft dnwan . Bt driven Bt driven

m'“ﬂ':"““”"" Availsbls | Avaishie | Avaiable | Avalable | Available
 Chilled Water I [ [ R

Actuator Warking Mormal Mgl MNarma® Narmal i I

i o [r— Mormsi Maernas Notral Normal
| Condizion l ! !

Communication Kot Rt Mot Nk Mot

wWith
 EMSServer | | connected | tomnacted | connected | conneced connered

W Astuster e

Cortral a Momrmal Mool Mearmal Narmal 3

i avaiabls

CHW Acaanor Mot
| Feedbac | | Connected | Connectzo | Conmeoied . Corneoed sniable

E‘ﬂmﬁs:::ﬂm Mot - Mot et ot

covilition FyRiEgE Fveiiabls Fvaiiabiz vaiabs ava bl

E:‘Iﬂlﬂw Kot NaL Mot Mo Mox

F'-E"I o mvaitable gvailable avaitable : svaiable avaiable

m“"'j:f: = Mot Mot Mot Mot Mot
, -:1_:|n:|i'|:il:u'! | | EyEilanlg . Eygilzble Eyailskie | AvEiapia dva zble

Emﬂ" u Mot Mt Mot Mot Mot

; : rondon FvaEiEnle avalizbls Feaiiabiz el ahis avaiablz
Aouator 5
PRETRERS - - B RSt Bvaiae

M

13000

15000

16000

Ratad powar

kW

35

15

15

3.7

7.5
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MeasuredVohage | V| 46 | 4w a21 | am | 40
Measuredeurrent | A | 443 | 299 632 | 178 | 230
Meawredpower | kW | 330 | 220 | 47 | 13 | 183
btessured Power
 Factr PF 0.58 | 0.99 0.96 | 035 | 0.95
| Filter Length. cm O 75 | 136 | w2
Filter Breadth em | 8 | 14 44 | 16 | 5
 Air Velocity mfs | 248 | 0T 153 | 08 | 06
Filter Area m2 i3 | .29 3§ | 13 | 29
 Actual fiow | M BB0S | 4468 3187 | 47 | 370
CFM ioading % 22 | B s | . |
Supply Air DBT €T | 156 [ 180 72| 73 | 164
Supply air A % | 68 | #7 682 | €40 | 665
' Return Air DAT T | 04 | 134 25 | w7 | 317
 Return air RH X | S48 | 496 528 | S8 | 544
Supply Enthaipy lfhg e | 1048 8T 17 61 36,30
Heturn Enthalpy kg 4161 4550 4581 4074 4451
TR | ja 508 94 | 13 | s;a
 Actual KW/ TR MWTR | 044 | 043 050 | 0% | 038
RaedW/CFM | W/CFM | 042 | 047 050 | 046 | 047
Actual WICFM | W/CFM | 048 | 049 037 | 048 | 031
Running
4 4 d 4
Hours{Day Hrs/fday X | 1 B Fl
Type of driven [ [ : :
_ i
direct/belt | Belt driven | Bait driven Bt difven . Belt driven | Belt driven
F 1
FEtlvinr Sply - Available | Awallable | Awvallsble | Availsble | Awailable
| detaflls | { | - 1 |
Chilled Water
Actuator Working - Marusl *anual banual Mot available blanual
g?-l'b{tll-m ] ] "
Coofing Coil = .
| @“&Hmj o | Mormal , Normal | Normal | Kormial | kormal
':‘_"’m"""“""‘“'““ Mot hot Not Mot Mat
- : CconnacTid conneched cormeched connected connectied
BME Server
gﬁﬁfm - i W o Kot availtable i
ﬂ:nn:ﬂ ' | comngcted | connectod Cormgcicd conmected
CHW Actustor Wait Mot Mot Mot
5 Mot aviisbls
 Feadback | conmected | connected connected | | conmected
CHW gt ' i
pressure gauge 2 Mot svaitable | Mot avallable | Mot avallsble | Kot avaiiable | Mot svsilable
 condition
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CHW infat
temperature

| gauge condition
CHW gutiet
prEfsUre gauge
candition

| CHW outlet
TEmperabure

| E3UgR condmon

Ramiarks

Mot avallable | Mot available

. 3

Mot evailable | Mot available

Mot available | Mot available

| Actuaroris fctuatoris
avaiighig but | available bt
chilled water | chilied watas
Wiy valvg
posithon is position i
manually mianLaly
operaled. | operated.

Johnson lf“

Controls

Mot available | Mot avallable | Mot evailable

-+ =+

Kot available | Mot available | Mot available

kot available | Mot available | Mot available

[ | Actuator i
gvadlabie but
chilied watar

~ Actuator NG
not avallabla Gl i
miznsably
operated.
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Ratedcspecty | CPML | 11000 | 16000 | 20000 | 18000 11000
Rated power b 55 75 | 83 | 75 | &%

i v 521 423 420 43 | 421
Voltage , .

Measured current | A 320 230 | 187 352 | 220

Mzasurad povwar kW 230 1832 1.44 I 142 | 175

blemsuired Poswer 5

r PF 054 a8 99 0GR | a5
Fiter Lengeh cm ws | me | m w | im

Filker Breadth em 116 45 | 1 s | s

Alr Velacity m/s 133 063 | o572 | oe6 | 0£5
Fiter rea m_ | 20 28 | 35 | a8 | 20

Actual flow CFM 5745 1893 'l a2 :I, a123 3764

CFM loading % 52 2 | | 3 | 25
' Supply Alr DBT < 16.9 16.6 166 | 168 19.1
' Supply air RH % b & 644 77 [ BiE [ £2.1
| Retum Air DET *C 1.3 13 0 [ 2l [ 16
' Return air RH L3 Si8 | 520 S60 | s15 | =4

Supply Enthalpy ::: 687 36.13 3866 36.39 | 41 12

hin}

Baturn Exthalpy . 41 B% 4493 45,92 4.7 45 66
TR R 558 (7] 5o 5 39 ; 109
AcuslWW/TR | WW/R | 041 03 025 045 | osa
Rated W/CRM | W/CGEM | 050 | 047 0.47 047 | 050

Actua| WICEM W/CEM i0.40 047 0.34 (52 ! 0463

Dewation - 47T &R 75.67 TH &5 | 74 .33 | 74 57

Running |

H E 44 24 24 i
Hours/Day - |

Type of drieeny

diroct/beit 5 Belt driven Balt driven Belt driven Bzl driven | Belr driven

;::;:“ ey Mvaisbla | Available | Aveilable | Avalable | Available
By { !

Civilled \Water

Actuator Working - W anual Manual Manual Pfaniua Mariial

Ciomdlition

Coaling Coill

' - |

Conditian Worma Marrmal Mormad Hormal Mormal

mm”"““‘” Mot Nat Mot Nat Not

B connected connected cannected conmected connected
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m"’"'r::'”‘“”' Not Nat Mot Nat Not
signal connacted connadted connected connected connected
CHW Actuator Mot Mo Mo War | H-m
F-Hm-l:_i: :pnnnqnd mnnm:_td eonnetted conneciod connatd
CHW indat
Mot . Mot . Hot
p:e-s.s:.lﬁ::‘giuge avilabla Hot available availal heot available bk
LT Irmrtw i Not avaitable pex ot avallable g
“:?m o avaliabiz awailable avallable
CHW autlet
Mot ; Mot : Mot
pd'ﬂs.l.lrﬁr:‘giug- Srilabie Mot available svailabl Kot available S
E—tl'“w ratura o Mot svalisbk o Mot svailabia ek
gau:; i avallabie svailable avallable
Actual s Actual s
avallablebut |  available “‘::j'e';m
chilled water | bt chifed il wie
Remarks + walve waler value ; = ; *
AT L valve position
position is piesition is & il
maniualhy rranvaliy 'i o I
oparated. operated. £ ’
Bemarks:

»  Muostof the AHUs at tha IT-01 hawve YFD units for the AHL blowers

#  AHLUS CHWY sctuators are not connected to the BMS system

*  Dbserved during the awdin whargver the VED'S are svailable arg operated in manual with freguancy

range between 25-40 HI

¥ AHU 36 blowear with belt coupled motor Types were instabed in 2l ALLUS Tha fans with Bl topled
mitars will be having trandrmission lodses around 5%, additional breakidown and mainténance ool
of belt changing is sbio significant. It is recommended o replace existing inefficent belt driven fans

witth direct driven fans m AHUSs for energy savings.

¥ OW ¥ ¥

Further breskdown and maintenance cost of ball changing 5 slso eliminsted

The advantages of dirvect driven type fans over belt driven fans ane a5 follows:
Combined efficiency of plug type direct drven fans is above 7%

Tracssriission losses due to belt driven Tvpe i5 aliminated
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General oheervation:

" AHU strainer araa B not insulated. 1T s recommended 1o provide removable fype Insulator for the
stramer in AHL to reduce heat loss.

4. 7.3 TOWER 2 AHU:

Tower 2 AHU performance as follows

|Ratedcapacity | CFM | 18000 10000 | 13000 | 7000 16000
|Ratedpowsr | KW | 132 | 84 88 | aa 132 |
| ME‘““""’ v 415 415 415 815 415
| Measured curent | A | 496 | 300 | 650 | 28 100
MF.ja;su_re;_I power | kW | 146 | 11 | 387 . Isi 0.6
S S PF 0.47 0.98 0.85 .85 0.95
Ficlm + ‘! + + : |
| Fiter Lengih em | 260 | 144 | 144 | 160 |
| Fiterbreadth | eom | 116 | 116 16 | 1160 116
(MirVelooty | mjs | 3% | 204 | om0 | o048 000
(FerAres | m2 | 30 | 17 | 17 | 13 54|
| Actual fice L . L T 7205 | 0 | 1398 o |
| CFM lnading % | s4a | 72 | 0 T 0 1
| Suppy Air DBT - | 3y | 54 | 1IF5 | 185 143 |
| Supply air RH % | 784 | 7an | 750 | 780 761
| Return Air DBT €T | »1 | wma | Ha | Ik s |
| Return air A % | es4 B55 7 | 6D E5.5
| Suppty Enthalgy kifkg | 4087 38 28 41.64 4004 3454
| Return Erthalpy | kifkg 50,28 50,86 5124 55.19 49 50
| " | T | 1509 | 1467 | o000 | 338 0.00
(AcualkW/TR | WWAR | 023 | 014 | 038 | 05 0.6
! '.:'-"‘F".""f-""fﬂ"". (WM | 073 | oas | Obs I 083 |
|AcusdW/CFM | WfCPM | 036 | 028 | 08S | 139 0.47
| Running '
Hrs/d 24 24 24 24 24
Hours/Day I i | ! { !
| Type of blower - | ECfan Ef fan EC fan EC fan EC fan
L I a 4 a & e -
Eﬁ:ﬁf” bl : Avaliable Avaiiabie Avalkable Avaltable Bvaitabie
Chilled Water
Actuater Wnrh‘ng - Manizd Wtanesl Banual Mlanual hlanusl
_Condition | | ! | !
Loosing: ol 3 Normal Narmal Normal Normal Normal
Condition | | |
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# Al AHUS Fans 3t the IT-02 have instalked with EC Fars

E;l_mmmtahnn - ot ot Mot connacted ot wot
BIAS Server comnected conmeched | confected connached
Ei‘:ﬁf—tuﬂtﬂr Mot oY Mot connected | et Mot
el connected conneched connected connecked
| CH'W Actuator Mot Mot | Mot Mot
Feedbes ) conngcted coneweced M coRlichel Conmectied connecied
CHW iniat Nt |
prassura gauge - wallable Wot avaitable | Rotavailable | Notavellable | Mot avaitable
condition
CHW inliat Mot
lemperatura - Mot available Mot svallzbla Kot svallzble | WOt avaiiable
gauge condition avatable
CHW oumlet Mot
pressube gakse - avallable Mot avallable | Mot avalizble | Notavallzble | Not availablz
_tondition L ks
CHW outlet Mot
temperaturs - svadable Mot available | Mot available | Mot aveilable | Not available
Eauge condition | . |
| i &
ovidabiengt | Actustis | Acwats | S| Al
chilled available but avilable but cibad watar avaitzble buot
chilled water | ‘chilled watar chilled watar
Baemarks water vake i ) valwe ;
nosition s vahve posidon | walve position pasition is valvi position
iy s manuglly i5 manLaity sarally i manually
. | operated operared operated, operatad
Remarks:

F AHU™S CHW aftustors arg not connecled o the BWS system

General ohservation:

«  AHL strsnes area i not insulated. It s recommended to provide remavabla type insulztor for the

stramer AL to reduce heat foss
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A4.7.3 TOWER 3 AHU:

Tower 3 AHU performancs 25 follows:

| Retedcapacity | CFM | 12000 | 5500 | 15000 | 13000

| Reted power L kW 55 | 37 . 75 | 75
i v 412 413 411 412

| Voitage | ! : | , |
%.MFMEEEE curfent | A | 457 | 187 | 28 | 30 |
| Messured power | KW | 34 I . . S N - S
MeERIed Fowet PF 057 0.9 D.59 0.9%
Factor a + 4 . i s :
| Filter Length m | 171 | 141 ; 141 | 18% |
| FiterBreadth | om 114 . 114 . 171 | 14

| Air Velocity | mfs 183 | 155 | 151 | 206

| Fiiter Area | m2 19 . 16 ; 24 I 23
ﬁa:tualﬁnw | CFm 11683 5254 7720 | se3l

| CiMicading | % | a7 | e | s |78
|Suppy AirDBT | € | 166 [ 177 | 1es | 1&d
(SuppharRH | X | 787 | 748 | 785 | &3
RetumAirDBT | °C | 205 | 28 | 205 | We

| RetumairRH | % | 8.2 | e48 | B85 | 675

| Supply Enthalpy | kifkg | 40.50 | 4209 |  ans A0 48
Rewmnchaipy | Wpg | 4708 | s | wm | a1e
| TR | TR | 1244 L, BOS | B3} | 117
" Actual KW/ TR | KWTR | 0.27 | 0.24 | 024 | oim
| Rated W/CAM W/CFM | 046 067 | 050 | o8
CActual W/CFM | WCTM | 0.29 037 ’ 026 | 62
Running |
sty . Hrs/day | 24 ‘ 24 | 24 . 24
Fype of drvan Balt driven Beltdriven | Beitdriven | okt driven
direct/balt

Fresh air supply .

| details Hailable LI E Available Awaitabla
-l‘.'hd'l.r;n:w;:s:r | | ' |

Actuator Working . blanuzl gt anual Pl
[ Landimon | I |
_E_E;:;f’;ml - Normiat Mormat Norma| Normal
Commundcation

with : Mot connected e o ot
BMS Sarvir | connactad , connectad tonnacted
CHW Actuator |

Mot Nat Mot

E::I:Iﬂl - Wt connectes connected tonnected connacted
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CHW Actuator | ) bl srnnocsed st Mot Mt
| ! . Topseried | rovesberad | oobwdces
CHW indet |
presiure gauge - Kot aveilable Mot avallable | Mot avallable | Mot availabla
condition
" CHW infet
tempanaure . Mot available Mot evailable | Motavailabla | Not svailabic
| EsUge COrition
CHW outlat
pressure gauge - Mot availzbla Mot svallable | Motavailabie | Mot avaliable
CondITaon |
CHW sutlzt
Temperalire - Mot svallable Mot avadlable | Notavalable | Mot svallasle
| §auge condiben
Chilked watar
vehe opening
ikl z ) position is )
T0%%

Reted capacity CFM 7000 G500 5500
' | Rated power KW 7 55 a7
| Measured Voltage v 412 412 411
Maimﬂ curnent A 120 !ﬂ} 149
| Mmmﬂpnwe# kW 2 40 233 111
Measured Poswer
g PF 099 0o G497
" Fittar Langth m 114 141 24 '
Fitter Breadth tm 14 114 114
",i'ié Velocity m/s 1497 193 .80 '
Fli‘t;éir Araa m2 13 16 10
| Actual flow oM 5435 6585 1801
CFM loading - F i L) 3
Supphy Ar DET * 184 177 191
| Supply air RH % 73.7 767 714
| Patum Air DBT < 1.5 233 M43
Raturn air RH % 638 1 1 &0 B
' Supply Enthalpy kg 4354 amn 45 43
| Raturm Enthalpy ki/fkg 4384 5111 54.30
| TR TR 4,65 10,00 158
Actusal KW/ TR KW /TR 0.52 022 043
| Patad W/CEM W/CEM 053 058 0e7?
| Actual W/CFM W/CrM 044 ED 062
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| Devisbon 2z 063 £7.16 .
Runining Hours/Day | Hrsfday 2 2 24
Ty of driven 5 . .
. direct/belt - Belt diiven Bele driven Beft driven
| Fresh air suppiy diti:ls - Available Availabie Available
Chilled Water }u:tl.la'tﬂ-r
. hlanaal i | bdanual
| Working Condition 02 5 |
t Cooling Coil Condétion Mormal Mormal Mormal .
L ki Not connected Mot connected Kot connected
| BMS Server »
E:::Ihmmr Deeent Mot connactad Mot connected Mot connacted
E:l::hiﬂ o » Not connected Mot connecksd Mot conngched
CHW inlet prassure ' .
" I labil
ige condition Mot avaliable Kot avaiabic Mot availably
| CHW Inlet mn‘-nnrﬂure
= - |
ition Mot avaitabis Wt il zhig Mot avalizble
CHW outlet préssura
- |
| geuige fitan Mot avallsble heot avadable Mot zvzllsble
CHW outlet
temperatung 22uge - Mot awsllable Mot avadahle ot avzlishle
| oendition | o .
Chilled water
Remarks - - vahee apening
position is 955

Rermarks:

¥ Most of the AHUS at the 1T-03 have VD units for the AHL blowers

FoOAHU%S CHW sctustofs are ot conRacied 1o The BMS System

*F Observed during the swait wherever the VEDYS are avalable are operated in manua! with frequency
range betwean 25-20 HE,

#  AHU fan Bowar with belt coupled motor types were instélled in &l AHUS. The Ens with belt coupled
motors will be hanng transmission losses asound 5%, sdditional breskdown and maintenance cost
of beit changing is aluo signdficant. Itis recormmended to replace existing inefficent bale driven fans
with direct drven fans in AHUS for anargy savings

¥ Tha advantages of direct driven Type fans over belt grivan 1ant ang 35 foliows:

¥ Combined efficiency of plug type direct driven fars |5 sbove T0%

¥ Traremission iodses due to belt driven type i elminated.

¥ Further breakdown and maintenance cost of belt charging is also eliminated.
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¥ AHU strainer area iz not nsulated. 1t is recommended to provide removable type insuistor for

the straimer In AHU 1o reduce heat loss.

A.7.4 500 1 AHU

SDC 1 AHU performance s fallows
| Rated capacity CPM | 3500 5000 5000 8500
|Ratedpower | KW | L5 2.3 3.3 37
Measured
Voltzge | v am 402 402 402
| Measured current | A 150 3.52 1oo 52
| Measured power | kW 110 261 0.88 iBn |
| :‘:i“ﬁf”éd szl 056 0.98 0.90 0.59
| Fiter Length | em | &0 141 141 138
|Fiterdreadth | eom | 23 114 114 57
| Air Viedocity mfs | 658 230 0.81 131
| Fiiter Area | m2 | L1 16 16 1|
! Actuai flow | oM | 195 7483 2767 3133 |
| CPM loading | % | 77 83 a1 48
E-'I.l:llpl"ll NrDRT | ¢ | o 181 163 228
| SupphyairRH | % | 59 714 BE.4 63.1
| ReturnAirDBT | € | 227 238 27 218
|Reumairhd | % | 632 538 B0.7 60.0
| SupplyEnthalpy | Kifkg | 4713 42.15 a7 | st18 |
| Return Enthalpy | kifkg | 50.95 5242 5256 5252
[ TR I m | 119 12.45 416 0.67
Actual kW) TH | KWJTR | 0&2 021 0.1 564
Ratedwjcrn | Wi | 0@ 01 061 057
| Actual WiCFM | W/fCEM 0.57 0.35 0.32 TN
Running Hrs /day 13 Aceording to According to Ancording Bo
L Hours/Diay Fecuirement reguirasment requiramant |
:':'r:;;;ﬂﬂn | gt driven Belt driven Balt drven Bt driven
rsglin i - AN EETnE Avaianie Availahig Avalabvie
| détalls |
Chifigd Water
Actuator Working - M arial Marual Manual Maral
Condition
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Eﬂﬁ;ﬂl Marmal Mormal Mormal Mormal
Communication ' pron '
with Mot connécted Mot connected Mot conmectéd
BAS Sarver conncted
CHW Actuater |
Congrol Mot conmectied Mot connected Mot connectad Nat
g Conneced
sgnal
Ei":nﬁu.mr Mot connected | Not connacted Mot connacted : m:':t -
CHW inlat
Mot
prassire gauge Not avaitabils Mot avallable Mot avaitable availabla
condtion |
CHW Inlag Na
lemperature Mot avallabiz MNo1 avadabis ot awsiabla EI'HEIIIEtEIIE
fauge condition |
CHW outl=t
pressufe gause Mot avaitabee Mot avadabis Mot avaiiable au:l-:hle
condition | |
CHW outlet v
temperature Mot available Mot evadable Mot awvailable :
2 available
gauge condition
I_Hemnl_ﬁs : |
Remarks:

* Wost of tha AHUS 3t the SDCE-0T1 hawe VD units for the ARL blowers,

* AHU CHW actuators arg not conngcted 1o the BMS system

* Observad during the sudit wherswer the VED'S are avadable are operated (n maneal with freguency

range between 25-40 HL

* AHU fan blower with belt coupled motor types where instelled in all AHLUS. The fans with belt coupled

motors will be having transmisséon lesses sround 5%, additional breakdown and rainténance oost

of beit changing is atso signficant. K is recommendad To replace existing inefficent belt driven fars

wth dirgct driven fans in AHUS for gnergy savings

Y ¥ ¥ W

The acvantages of dirgct drivan Type fans over balt driven fans ane 25 follows:
Cambined efficiancy of plag type dirsct driven fans 5 sbove T,
Trardmbssdon lesses due to belt driven type B eliminated.

Further breakdown and mantenance cost of bait changing is also eliminated.
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A4.7.5 5DC 2 AHU

50C 1 AHL parformance 25 fallows:

| Retedcapacty | CFM 7800 G100 4000 L .
| Rated power kW 37 L5 19 5 | M
e v 416 417 418 418 473
| Vohage | === : i :
| Meassredcurrent | A 153 4% 5.00 30 8.73
| Measredpower | KW = 548 315 362 338 ot
Mlessred Power
| Factor PF 0.99 099 .58 0.99 . )
| Filter Length em 118 75 118 72 | 143
| Filter Breadth tm 116 42 58 58 118
| Air Velocity m/s 240 527 261 218 230
| Filter Area m2 14 0.3 o7 10 %]
| Actual fiow M £951 3515 1785 4583 B223
| CPivi loading kS 89 58 95 8S | 97
5...pp&.- Air DET 3 16.7 158 184 21§ 145
| Supply air RH X 756 768 8.1 G623 79.7
| Retumn Air DBT L 231 20.9 2.0 234 213
| Return air RH. % %) 46 520 584 621
| Supply Enthalpy | k/kg 39 80 3818 4323 4813 35 64
| Rietum Enthalpy klfkg 5031 46.70 5442 50,65 8647
| TR TR 17 485 6ES 191 14.14
| Actual kTR KW/TR | 047 065 053 188 035
| Rated W/TFM W/CFM 0.47 DAz 047 046 048
| Actusl W/CFM | W/CRM | 079 040 095 077 0.58
Runnﬂg
| oy Hrs/day 24 12 12 4 24
Type of blower & EC fan EC fan EC fan EC fan EC fan
:ﬁ.‘;" sy Available Available Available Availatle Available
| Chilled Water
Actuator Working hanual Ianizal Mantsl lanaal Manual
Condetion
Codinmcl : Mormai Mormal Normal Narmal Normal
| Condimion
Enmmum:qtlun Nat
with - Nof conmected | Mot connected | WOt conmectod | Not Conneclad
connecied
L BMS Server
CHW AcTuator ot
Control - ot connectad | Mot connected | Mol connectad | Mot connected
sznal connected
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E:::tﬁlm - c-l_:ln;:_:l_ed Mot connected | Mot connected | Mot connected | Mot connected
| CHW inket I e | [
| pressure gauge - i alste Mot available | Mot sveilable | Notawveilable | Mot avallable
i condition
| CHW inlet i
[ uzmpnra-tur,; - ailahic Mot available | Wotovailable | Mot avaifable | Notawailabie
| HaLEe COriiEon
| CHW gutlat Not
prassure gauge = Moravallablp | Motavailabls | Notowgilable | Not availabio
| condition iy
| CHW outhat Not
| TernpeTature - Mot avadable | Motavalisble | Norswaliable | Notavailable
| gauge conditien il
Chillgd water | Chilled water
| Rermares = - - vahez opening | walve opening -
position is 705 | position 1s 70%

S ST e T T e = T

Ratedcapacty | CFM| 3400 5500 4800 4600
|Ratedpower | WW | 15 _ 25 232 , 22
| MeasuredVioltage | V| 21 | 414 1 415 . 416
| Measuredcurrent | A | 240 5.32 5.10 5.01
| Measuredpower | KW | 172 177 163 3,57
_ F""L‘f“m i PF | 0.98 093 0.9 0.54
T — T N —
| Fitter Breadth om | 54 54 ) o4
rveosy | mp |22 ) 236
| Filter Area | 03 ! ) ! ] ! 18
| Actuat flow oM | 3218 [E 4581 4563
Supply Air DET | 163 185 201 ina
ST N — %7 ns | es
[ReumAWDRT | X | 2 Ad | o R I .. SO .-
| Flatum air kH % 39 619 B35 G0
| Supply Enthalpy | kiflig | 00 3856 | 88 | 4743 | amis
| Retum Enthatpy | kifkg 4721 | 5147 | som | 5206
R il T T oo
-ﬁ.rtuul kw,-'m kW/TR 043 068 1.44 123
(RatscW/CRM [ WfoM | 0as | o#6 | o4 | s |
CActust WCEM | WCEM 053 078 078 0.78
?n':l':;:w Hrs fday 12 24 34 24
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Type of diiven
| direct/belt
Fresh air supply
| details
Chifled Water
Ectuator Working - Manual Flanual Manual Marwal
Condsion
| Cooling Coil
! Condetion
Corrpnurdcation
| with - Mot corngcted Motconnected | Mot conmected | Not connectad
BMWAS Sarver
| CHW Actuator
| Contral = Mot connecied Mot connaciad Mot connatied Mot conneciad
| signal
CHW Actuston
| Fesdback
CHW inlat
| pressure pauge
| condition
| CHW inlet
tempeature - Mot available hot svailable Mot avaitable Mot available

- | EC fan EC fan EC fan ECfan

avatlable Available Avallable Available

. Mormal Waormad MNormal Normal

= Mot connected Mot connected Mot connected Not connected

Mot available ot svazilzble Mot avalisble Mot availabie

| CH'W outfet

pressure gatge - Mot avadlable Mot available Mot azaitable Mot aiailable
{ condition
| CHW outlet

Temparaturg = Mot vatlahis Mot avaliabla Mot awaitabig Mot avaltable
| gAuge conditon

| Chilkad water
| Rernarss - - - - walviz opening
position is 60%

Remarks:

¥ AIAHUs Fang at the SDC-02 have installed with EC Fans

F o AHUS CHW actuanors ang not connected to the BMS system
General observation:

AHU stralner ares & not insulated. [t 5 recommended 1o provide removable type Insulator for the

stramer in AHL e reduce heat boss
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4.7.0 PAC PERHDREMANCLCE

The pracision sir condithonsr (FAC) periormands 35 follows.
Tabse 3% Preciion air condilioner AnCE,

Rated capacity TR 18 [ i) | 15
Blower Ratedpower | kW 5.9 | 59 | 58
| Totsl Measured power | kW 877 | 1650 | 1040
- Blower mazsured W 343 303 115
| power
nrm Length em 192 [ 224 | 150
| Filter E-fq-adth om g3 | 21 | E;l.
| i Velocity _mfs 18 | 28 | 1%
| Filter Area . mi 16 T 13
| Actual fiow . CiM 213 |  BIM | 4386
| Supply Air DT | 189 | 176 | 18.4
| Supply air iH | % £5.9 | w2 | &7
| Rutum Air DBT 1 "€ 24.0 | 220 | 220
| Retum air B4 E3 £0.1 | 602 | 612
| Supply Enthalpy | iy 4208 | 4033 | 4146
| Retum Enthalpy L 5311 | 4iys [ Ak
A L N A S 5
| Rated kW/TR | KW/TR 015 | 026 | 039
m:m;.r K'W/TH | KW/TR 0.31 | 0.40 | 045
| Actusal WJCFM | Wicm 463 | 203 | 13
Runnrns HI:IuT‘ﬁ.n'DI-'r | Hrsfday 4 | 14 | e
T'rp»;' of bicwar | - EC fan | ECfan { EC fan
Remarks:

¥ Average PAC SPCis around 0.31 1o 045 kKW TR
> Al PAC are prowided with BC fan which i good,

Page 215 of 276



HCL Technology Ltd, Lucknow ?ﬂfﬂ
Energy Audit Report Johnson
Controls

4.7.8 HEAT RECOVERY WHEEL

Tha HRW pariormance are 2% follows

Tabig Al HREW parfcrmance,
I ) . Fresh i fan . !
Rated power | «w | 55 | 5§ | 11 1 !
| Rated capacity | CM_ | B0 | G200 | 18000 | 15000
. .  Fresh air (Entering] ) - )
| Fiter Length [ em | 8 | B2 | 1M | 1 |
| Fiter Breadin | em | 2 42 | 83 | B0
| Arza | m2 | a3 | oM | 1 EET
| Velocity | mfs | 414 | 338 | 600 | 365 |
| Temperature = | =3as | 36 | 303 | 30
R | % | 3@y | 437 | 45 . 468
: Fresh air (Leaving)
| Temperaturs I % 206 | 8 | 66 | 222
| RH % 43 | 624 | 512 | 568
| Measured voltage v . 415 | 415 | 415 | 415
| Measured current v | 3y | 32 | 1mO6 | E38
| Measured power | ww | 2s2 | 23 | 13ps | &M
Meaiured peower oo | PF . 058 | 098 | 0.98 | .98
| Actual flow | oM | 34 | 2467 | 13507 | 8538
| CFM lnading | % | 2 | 40 | 75 | 45
|EmeringsirEnthaly |  kifkg | G618 | G4BT |  6i48 | 6247
| LeavingairEmthalpy | kifkg | 4580 |  45B1 |  S5El | 4678
| Tons of refrigerant R 0B | 7T | 13ps | 2
| Actual kTR | wwm | o024 | 03t | pss | o3
| Rated SEC | Wfcrm | 088 | o0& | pel | Ds8
| Actual SEC | wiem | 081 | 086 | pss | 046
| Deviation | % | 45 _ B0 _ 25 | 55 .
' Exhaust fan
| Rated power [ w [ 37 | 15 [ 75 | 7%
| Rated capacity | oM | o0 3004 18000 18000
w Exhaust air [Em-_"rlng] - ' - '
| Temperature [ = 385 | w3 | %8 | 17
| RH | % | i 55.4 SL6 50.5
' - ' Enhaust iirl{'ﬂaa'.ling;l - - '
| Fiter Length | o | 102 | £8 | 116 i 117
| Fifter Breadsh [ em | & | 57 | Do | 130
| Area | m2 | o048 | o050 | 13 | 140
| Velacity | mjs | 533 | 294 | 3es | 1p0 |
Temperature C 321 272 69 Fij
RH | % | w6 [ 511 | 516 | sos
Heuurm '.Inluge | K" 1 419 | 415 | 418 | 419 I
|Measuredcurrent | 1 | 143 | 318 | 538 | 5%
Miasurﬂi power | kW | 118 | 132 | 347 l 3.80
[ MEi‘.‘i ured power ﬁn:'.-:::r. PF ﬂ?ﬂ 0.9 I:I'_EI'Q_ l EI Eﬁ_ |
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| Actual flow CFM | 5408 2431 11761 1875

| Entering air Enthaloy | Kifkg 6163 2043 36.68 36.31
|leavingarEnthaipy |  Kifkg | B4ES | 5743 | 5668 631
[Tonsofrefrigersnt | TR _ 172 071 | 000 0.0
| Rated SEC | Wjema | o4 | 056 | 0 042 | 033
|AcualSEC 0 | W/fema | 022 0 | 033 [ 2106

Remarks:

M03_TFA-Z:

Fresh air fan:

The rated W, CFM is calculated to be 0.89 W/CFM.
The aciual WACFR is calouated to be 081 W/CFM
The actual fiow is calcuiated 1o be 3344 CFM

Tha actusl TR ks caleulated 1o be LOEE TR,

b T T

The actual KW/TR & calculated 1o be 028 BWTR

Exhaust fan:

The rated W/CFM i calcudated ta be 0.41 W/CFM.
The actual W/CFM s caicufated to be 022 WHCFM.
The actual flow is calnlated 1o he 5400 CFM

The actual TR is cabculated tobe 2. 72 TR,

Thie actual KWTR i calculated o be 043 BWTH

L L N

Chilled water ling B lways i open posinion. It recommendad 10 Use exhaust 3ir e mperature
foir hieat transler process

IT-03_TFA-1:

Fresh air fan!

The ratad W/CFM ke calculated to be 0BG W/ICFM
The actual WCFM is catouiated to be 0.96 WIICEM.
The achoal flow is caloulated to be 2467 CFR

The sciual TH & calculated 1o be 7.73 TR

Tha actual KW/ TR is calculated w0 be 0.31 kW/TR

L S T N

Exhaust fan:
¥ The rated WICFM & calculated 1o be 0,50 WiTEM
¥ The sctual WOCEM ks cadouiated 1o b 0.95 W/ICEM
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« The sctual fow is cafcelated te be 2431 CFM which i 19 5% deviation from the rated vale of
00K CFMA.

v The actual TH is caloulated to be D71 TR,

" The actual KW/ TR is calculated to be 3.6 KW/ TR

" Chilked water line 5 always = open position. |t s recommended 1o use exhaust air lamperatuna

for heat transfer process
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CHAPTER — 5: LIGHTING SYSTEM
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51 LHaHTING DETAILS

IT-01 has installed following lights for llumination pufposes and the detalk a3 follows.

Tabile 41z IT-01 deraits

1 | Ground floar Corridor 55 | 0 143
2 | Groundfloor | AHU room 8| o 0.79
3 | Groundficor | Lift Lobby e | 10 036 |
4 | Groundfloor | Breskout b | o 0.00
5 Grownd Boor Efectrical room + UPS room o a5 176

+ Battery room
& I-Tnt floor Comidor &5 0 143 |
7 Fr:st floor “AMU room 0 o 079
8 | Firct floor ‘Breakout o 10 036
9 | I-_'s:t H-!n::r Electrical room + UPS room & 11 EHIEI

+ Battery room
lﬂ S&n:n-nd P-nur Enfnl:lnr oL | (b} 143
11 | Secondfior | AHU room B | » 078 |
11 | Secondfioor _| Breakout 2 10 036 |
13 R Elgctrical room + LIPS room o [ 13 043

+ BIThEry roce
14 | Third floor Cormdar gg 0 143
15 | Third floor AHU roarn i} [ 22 0.7a
16 | Third floor Braakout 1] 10 {036
17 | Thingnone: | EREVERI GO0 S UFS o 0 l 3 032
_+ Batzery room I — —
18 | Fourth fioor | Commidor I - La3
18 | Fourthfloor | AHU room @ | 2 | oM |
a0 | Fourth floar Breawout . [ 10 0.36

Electrical room + UPS room :
21 | Fourth fioor g i anel o | 5 0.32

Total load, kKW 16.16

5.1.2 IT-02

M- has metailed folowing lights for lfumination purposes ahd the details as fiollows

Table &2 IT-03 datails
1 Ground floor Corridor | &0 0.60
] Ground fioor AR room 26 .39
i Garorand floor Braakout 0.0
Total logd, kW 1.0
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5.1.3 IM03

IT-03 has instalied following lights for [EuminaBon purpases and the details as follows.

Tabie 43: IM-03

details

|1 |Greundfioor | Comidor _ [ 40 | o | o0
2| Groundfioor | AHU raom_ [0 | 3 130
1| Groundfioor | Staircase o 18 065
| 4 | Ground floor Candgny 18 1] 0.27
5 | Groundfloor | Lift Lobby I 14 0 021
& | Groundfloor | Breskout = o 0.54
7 | Groundfloor | LV room 0 2 0.07
Electrical room + LIPS
o} Ground floor 0 0 036
S| . | raom: « Battary room | . .
|9 |Groundfioor | Reception L 038
|10 | Frsthoor | Comidor 0 | o 0.£0
11 [Fistfioor | AHUrsom | o | 3 130
|12 | Frstfioor | Swaircase [0 | @ 000 |
13 | Fstfioor | Lift Lobby # | o 0.21
|14 |Frstfloor | Braakout % | 0 054 |
| 15 |Frstfioor | Vroom _ o | 3 007 |
Elgrtrical roorm + LIPS |
16 First floor v + Eattery foou i} 4 014
17 | Seoond Roor Corridor | 40 0 080
18 | Second foor AHU room 0 36 130
19 | Second floar Lift Lobby | 14 0 1A
i0 Sacond foor Breakout | 36 0 0.54
21 | Second foor LY room 0 2 0.07
Electrical room + UPS
| FLFs . sacd floor | room + Eﬁﬂw roem | 1] il 43
Total baad, I:'I'I' 10,38

5.1.4 5DC-01

SDC-01 has instaied following lights for Muminaton purposes and the details &5 fofiows,

Tabie &4: 50C-01_ Lighting details

Groasnd floor Corridor <k 1] _1.35
Ground floor AHLY roorn a | 12 D43
Ground Aoor Staircase i | 46 I
Electrical room + LIPS
4
Ground Noar o s Sabicey 0 _| 17 061
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5 First fMoar Corridor =h a 138
11 | First fioor | AHU roorm | 12 0.43
Electrical room « LIPS
16 Eirst fhoor 1] 5 s
i room + Battery room | |
17 | Secondfioor | Cotridor 2 | o 138
18 | secondfloor | AHU room 6 | 1 | o4
19 o | flnar Ehectrical room + UPS 0 | 5 018
| foof + Battery room i :
Toral load, kW B.06

5005 5002

SDC-01 ks instalied following lights for Buminaton purpsses and the detsils 25 follows.

Tabie 462 SOC-01_ Lighting details

1 Growund fioor Cofridar
2 Ground fiogr AHU room 0 13 0.47
3 | Groundfloor | Staircase % 0 135
ERctrical noom + UPs
4
Ground Moor room -+ Battery room 1] 10 036
3 | Groundfioor | Reception 18 101
& | FirstNoor Corridor 65 058
7 First Noos AHU room 0 13 047
g — ERzctrical ropm + LIPS 0 10 036
9 | Secondfioor | Corridor 6s | o | o3
10 | Secondfloor | AHU room _ 6 | mnm | o4 |
Electrical ream + LIPS
y Second floar roors + Bastery room_| 0 . m 1 0.36 |
12 | Third ficar Corridar i 1 & | tee
13 | Third fioor AHU room 0 | 13 | 047
14 | Third floor IR Curiont} pcund» KNcY o 10 0.36
15 | Fourth fioor Lormicor ., & o | 0=
16 Foaarth finor AHU room | | 13 | .47
17 | Fourth ficot Elcirical foom 4 Ui i 10 0:36
= e room + Batteny room : ;
_ 18 | Fifth floor Corndor B3 o Ose
_:IE_ Eﬁﬂn_nr _AHLI room 0 13 047
; Elactrical roorm + LIPS
Eifth i ] 1l 036
= %% | room+Bameryroom | . | %% ]
21 | Sodh floor Comigor | & | o | o
i1 | Sodh floor AHU raarm | 0 | 13 | 047
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st f Electrical room + LIPS i
FOam + Battery rocm
Total boad, kW

5.2 LUX LEVEL MEASUREMENT DETALS:

Ligkiting Lux Level Standards [153646)
S.Ho Ruza Luiw lesal
| PubSc arees with dark surmoundings 20-50
F| Simgple orentabon for short wisits 50 - 184
E Wioring aneas whishe vidual thzis are only accasicnally performed 10 - 150
4 | ‘Warehowsss, Homes Theatres, Amchives 150
5 | E=zy Offes Waork, Classes 250
. e m"_m____ --I};?n,t = g -
Rogms. Laborsiones

T Lupermanets, Mechanica! Worshops, Office Landscapes 150

3 Normai Drawing Work, Demited Mechanical Worshops. Operaton 1000
Thezires -

L) Detsitad Drawing Work, Very Detaded Mecharical Wora 1750

i 1 Performance of vizuad tesis of low contrast and very smail s5oe for 3000
prolonged paricds af time

11 | Perfprmance of very prolongsd and @Ecting vsusl tasks 7EO0

| Performrance of very specisl visual ieses of srremaly oW ConIrast 15000

mnd sl sles
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The fus mesasurament is Grried oul in vanous loceton and detzils are a5 follows.

25

T

Remarks:

Tabla 47 Lux measursment,

|1 (10l groundfoor ONC-1 | 2 ! il |

| T 01_grouna fioor,_ ODC-2

FI'E.'Ii ground floor_ ODC-5
FI'CI]. first floor_ ODC-1
ETCI]. first floor_ ODC-2
FI'D]. first floor_ ODC-6
FI'EI]. setnndﬂﬂ-:r II:H:ZE_
FI'Ell sétnndﬂw ooc-a
lTCIl s|=.'1:|:|1'||:| ﬂ-:-ar I'.'I'DC-E
Fl'f."l third Thoor I'JI]:'.—E
FI'EJJ. third fioor_ DDC-1
tT-j]_ third fhoor_ DDC-2
FI'CI]. faurth Hr_-ﬂ-: ODC-TA
FI'EIJ. fourth floos_ ODC-3
FI'rJl Tmrrh floor onc- 1
I:TGE second flocr_ DOC~4

{ I'I'E-‘_?I_ second foor_ DDC-2

| IT 03_ first floor_ODC-8
FI'CEI I'mﬂmr ODC-1
ETE."EI _ ground floor E?J}E 5
FI'E'EI —n:rundﬂ-c-c-r C:'DEEI
SI}EDI fuur:h 'imr E'D'EJ
SDE IZII fcnurrh fioar_ l:}inEl
SEEEII fourth Ta:u:q- ODC-1
:-L‘.Cﬂ! thlrdﬂl:u:-r ODC-3
SEC I:IE thrraﬂl:rnr l:'_:L':-EZI.
SDE IZIE thlrdﬂmr :}ﬂ-t:-l
:.L‘.C-Eli se-:nn:l ﬂl:u:u' ﬂﬂfl
SL‘.E IZIJ. ;emn::lfll:rnr I:}DE-].
SL‘.CEI]. gr-::m'd Flu:u:ur TR0
SL':C IZI]. gmund Fh:n:ur Tﬂ-ﬂ-l

411
304
398
401
433
78
336
404
335
33z
a7z
356
ags
398
392
420
415
410
411
434
259
254

263

276
253
'2_5'1'
251
259
a77

300

30D

300

300

300
200
300
300

300

300
200

300
300 ,
300
200
300
300

300

00

300
300
200
300
300

300

S

300
300
00

F LU level measurements are taken st [T-0L 1T-03, 50C-01 and SOC-02 bulldings and obssnsed

the levels are within the standard limits
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5.3 INDOOR AR QUALITY STUDY

Indoor air

guality study:

The air quadity meesurement is carried owt wsing the airguality meter in vanous locations and details

afe a5 follows.

:EEEEEmmu'mmn:um-.—-

&=

Remarks:

Tabite 48 indoor air

| IT01_ ground fieor_ O0C-1
ITE|1 . Eround 111:-4:1' 0DC-2
ITIZ|1 . Efound Roar GII—:r
ITIZ|1 rlTS-IﬂI:IIJl' QD1
ITEI.'l first floor_ ODC-2
ITIl'l first floor_ EIII-E_

| IT01_second floor_ODC-2

| IT01_ second flaor, ODC-8
IT[I.'l second Naaf 'EIEHE-E
I'I'El.'l mrl:lﬂm:rr L'IEHP::

1T 01_ trird fioor_ 0DCL
| IT01_third floor_00C-2
| IT01_ fourth floce_ ODC-7A

IT01_fourth flace_ ODC-3

| IT01_fourth floar_0OBC-2
ITEI! second Moo ODC-4

rrns second floor_ ODC-2
rrn3 first Rloor_ u':mca
rrna first loor_ ODC-1
| o3 _ pround Taor_ ODC-5

T3 _ground ficar_0ODC-3_
| SDC02_fourth flooe_0DCA
| SDC03_fourth floor_ODC-2
| SDC0Z_fourth floor_0DC-L

EI}E[II third floor_ ODC-3
SDEM thlrdﬂmr DDC-2
s.m:m third fioor ODC-1
SDEHE second foor_ E-D'Cl
SD-E'E?. second Fu:-nr I}J}Cl
SEH:ﬂI. grs:-un-dﬂnnr Tﬂ-ﬁi
SEIL‘-D‘ grci.mdﬂm:-r Th-01

417
415
562
514
509

452
G285
633

478

451

631
626
a21
70
772

784

S60
§11
510
708

-
&

519

510

514
472

474

f44
401

227
2.6

25

35
233

31

240
240
243
138

230

211
220
2213
214
51
251
246
213
2113
223
211
224
241
218
219
230

225

226
139
239

527
518
55.1
0.9
509
56.1
511
512
513
518
336
533
36.2
56.3
515
531
540
55.1
538
599
58.7
552
S6.2
0.2
355

220
TE 7
287
576

#  Indoor Alr Quatiny rgesuramants 18 taken ot 3l towes buildings and obsened most of the CO;

Ievais in The ro0ms are within the standand limis

¥ DObsened very Tow of the places [A0 laval seemms to be over 500 PPM which zn be addresssd

by the site operation team to balance the aifflow inside the DDCs. (03 = 1° Poor ODC L
Ground fioor GOC 3 & ODC 5).
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F AN DDC rawm tempefatures are maintained above 22°C which can be operated further withou
Lompromizing on the room cmfort Bvel Standard foom emperaturs 10 maintsngd around
23°% 1 25°C to ersure the human comfort (& per Bureau of Energy Efficiency guidelines).
Howewer, it s suggested to install temparature-brased auto Fffuser controd system to controd on

the ODC room temperatunes

* iz recomrmendod T operate the HEW in auta mode based on CO0z vl 1o maintadn the LAG
inside the ODCS within the standard limit,
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CHAPTER — 6: ENERGY CONSERVATION
OPPORTUNITIES

(Observations, Fleld Trials, Analysis and Key Resull Areas)
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ECM-1 SURRENDER THE S00 KVA DEMAND FOR NSEZ TO MVVNL

AND TO REDUCE THE BILLING DEMAND AND SAVE DEMAND COST

ECM 01

| Surrender the 500 KVA demand for NSEZ to MVVNL and to reduce the

biiling demand and save demand cost

 (kWhyyear)

| PowsrSavings | CostSawing | CCssaving Investman: ROl
| | [n#y | (Tonmesi | (IR}

Dietails

[ ffear
zop [ - | N | immediate

» As per analysic af EB bl for 2023 [lan to Dec) and observed the
permitted [Sanctioned demand of NSEZ Facility s 1366 kA and
bélled demand is 1138 BVA [ie. 83 3% of Total permitted demand)

*  Mawimom recorded demand of the building during year 2003 is 553
WA

*  Mawmarn recorded dersand of HCL from permitted demand Le:
1366740 5% =553 kWA

¥ Actual bi¥ing dernand cost per month for BCL dong i fs 455,332
(A3 400/ KWA]

¥’ Annuzl Demand cost for HCL is RS, 5,463,984 Par Annum

Ratianal

Risk

[ ¥ Once surender the demand to MYWVHL and also check with MVVIL for

# it & proposed 1o surrender the 300 KNA to WWWNL for N5SEZ Facility
and reducs the billing defmand cost

> After sunrendering the cermand of 500 KA, permitied damand is
856 kWA B billing demand i 721 kKVA which is higher than the
maxirmm recorded dermand of the bullding of 553 KVA

¥ Propossd maamuom Gillabde demand of BCL s 86683 336 =T211 KVA_

Actual billing demand cost per month i B 288 400 [Rs. 400/kVA]

Expected demand cost saving per month is Rs. 166,780

v W

feasibility to take back of demand

Next step

[ Management to t2ke the decision and to move further,
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ECM 01: Backup calculation:
ECAA : 01.- Surrender the 500 KVA demand for NSEZ 1o MVVNL and to reduce the bilfing demand and save
S,
| |
MSED EB Connecton Senvice Mumiker Ti888n 3004
; . = [ |
PANL Permaitted Demand per mcnth VA A 1365
AVVNL Biled Demand per month @83._3% of Parmitted | T —
Drermuand
MWL Maximum recorded demand a1 year 2023 | wea | C [ 553
HEL recent billed demand cost par month (As 400/kVa) | Rs. | E=D"400 | 455332
9 billed Dermand to HCL from Bermitted Demand T % | =ge | 5% '
Proposed System:
:.’:rr“&'ﬁuer thgﬁmnd ) M\-"-’ﬁl A | G I 500
MVWNL Permitted Demand per month [ WA | H=AC | BEE
MWL BEled Demand per month @83.3% of Permitted WA | 0833 221
Dernand
1
MVWNL B¥led Demand per manth 25 per maximurm recorded - ’
A

Derrand kY. = 553
5L pdlled Dermand 1o HEL from Permimed Demand kA =i B3 G
Difference in billed demand per month of HCL | Re. | e | 417 ’
DiMerence in billed demand cost per month (RS, S00/KVA] | Rs. | M=L"400 | 166,780

fs 0 NIL -

| ears | P Immediate
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ECM-2 INSTALLATION OF WET BASED SENSOR FOR THE COOLING
TOWER TO OPTIMIZE FAN POWER

E[I.H]ll In:ta!lnnn of Wet Baud.’-umfnt'l’lu [hnl'nngzftn[E:nrrmFan Power

tﬂyﬂ:\qﬂg  Cost '."mnr'g I 0 saving rvmstrmant B
|:.;'.'|'h-||"|~n_!'|| | { R} . I;an'i} IiHREI | [!'HTSF |
| NS | BOW Bn | 500 | a6
Details = D.mr:l 30dit It was coserved that :—uﬂl-r'; tower fans ar instafled with VFD and

risffirg i fiel apasd by manusl BPM Seiing ifresparhes of Simats medifnn
* LT fars ame sut at mancally Freguency based on CT owtlet temperstem of 19°C at
L e satong. L . |
Farional ¥ It s recommendsd o nseE the Wet Suld based sensor the installation of Wet buit
i cooding toewer fans will B2 very effective in opomizing hiller & Fan Energy
OO,
B Thiz syseen will s=nse Wet Sisb Tempesaure (WET) and outlel tamparsturs of
Copkng tower indet water, Insisad of monlioning system based on only Cooing towsr
INET Or DUST T=mpeEurs
#  Tha {1 approsch will be calouiztad in the micrmprocassor and feadback will be given
1o £T fan Wl
| % Based onthe feedback from wist bulb-based sensors Fan will modulsc alr flow @
themsby reducs fan powsr CONSTITIoN WIthouT DoMpromiSing on outDat
| ® This sysmiem slss sawes power in chiller compressor due 1o less condensar Indat

TEMpErEtUE

L | * Tha esperted power sawings i around 1558,

| Rk | N |
higd stap | Implement the propassl

= =

Inrr———rrr—r-r-rr-rr-'-—r—r-'— AT

: Heal Exchanges i
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Advantages:

o Reduces anargy corsumpiion of cooling tower fan by up o 15 %

o Achieves DSt operanng ternperature for user squipmient Based on amibdant wet bulb
L raliirs

& Power Savings achieved in Chiller duse 1o reduced condenses inkt temperature.

ECM: 02 Backup calculation:
ECM-2 Installation OFf Wet Based Sensor For The (Sez Area) Cooling Tower To Optimize Fan
Power
Description Units | Formula |  Values
| Present System: - N |
Total fumber of Cooling Tower CTFanforaNesCT | MNos | A | 8
Rated capacity (Ezch fan) ! kW | 8 15
Presant Powsr Consurption of CT Fan (4 No's) KW | B 1
Proposed System: il
Power Savings on CT Fan kw D 31
Annual oparating hours Considering (5100} Hrs/ Annum E 5,100
Unit cost of electricity ... S I ..
Annuzl Energy Savings On CT Fans kWh/Annuem G 16,065
Lyt Yk [y 53,903
Budgetary Irvestmant for WEBT Sansors & Controls INR 2 25,000
Payback | Yewrs | T | Qi
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NSEZ AREA
| ECMO03 | Downsize the overcapacity UPS to Right sized UPS
Ergigy S:wmgr. Cost Saving E0: saving Irmsestrrent L]
(kWhyyear] (IR} (Tonne| (R} (Year}
| 109,936 311435 G0aE 1,920,000 .6d
¥ [wring audT i1 was observed that UPS loading 5 less than 105 and efficency 5 lowsr
B HOLfas ol L ng's of major UPS system instaliad (MSET Aqaa) 3t the premisas i
nandis both worksston & servers egarately
Drgtaids F  loading permentage details of the indnddeal UPS s gven inabove LIRS performance
sECTion,
¥ Oiserved spme of tha LIPS ipading @pedty s not matthing with design @oadty, Most
of the UPE are losded very low which will result in poor efficsncy of the unit
I e 7% recoTmRndad te denTsTE 1he svarapEcty UPS o Rgnt sred UPS
# nis proposed o downsze the UPS @paciny matching with the acual ioeding. This will
smgrowe the afspanny of the UFE system
Rkionad i is suggerisd 1o downsze ¥ no's of identfied UPS sysem ot WEET 50C-1 & 50C-2
B The harmorics will ke reduced and sko improves the powsr fecior toachies Cost
Sarings in Blectrity B
F  Datsiled seing caloulation shagt is gven in belos
F  Expectsd snergy rvings per 3nnum i 109,935 k. .
! Risk | Nt idertFed
# [igtain the supplier Quotations
Next step ¥ DBost commerciat approval; Chao with [T team and implament [t imolement the projec
with wendod

 Present System:.
'I'dl.'ll na of LIPS | _h'n: A | i I_
| Rated Capacity RVA B &0 &0
| Present Total UPS Load | kva C_ | 132 g3 | 22 18
| Prasen: UPS Loading % | %« | © | 33 | s | is 149
| Present Total UPS inpat Power | W E 273 102 3E 15
e e W : 116 77 13 14335
| Power : | Ll | ! | - ;
{ Present Total UPS Loss 0] G=E-F 157 15 1.0 21
| Prasent LIPS Efficiancy | W | W | mm | 7 | 4% 41%
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. Proposed System: | ! I
| Fropased Capacity L1 T I el 0 ! 20 4
| Propased LIPS Loading ¥ | - ! I={Cfa { 10% I]_.‘.ri. | [ 45
| Propased UPS Efficiency | wa | x| = B5% | BS% 5%
LIPS |n | —
Propossd Tatal UPS input My | L 136 81 31 17
| Powme | .
| Enmrgy Savings | W | M=E-L | 117 11 | 1.7 1.8
Anticipatad Anmugl ratin
mm“' . Days N £000 £000 5000 £00D
Anriral Energy saving Kwh | O=M"N 21918 £847 10,230 10,881
Anmal PF improvement cost
= R, 453 579 456 oo i85 666 A5 8ok
| SEvingE i - - 4 -
Energy cost Ao fWh |
A T I- ;&; NI
[fovestamnts ==~ =0 M A— 1 — I E— R
| Budgetary investment for UPS Rs. | & | 980,000 320,000 370,000 320,000
Fayacd Years | 5=R/0 a7 0. 0.E (N

Page 233 of 276




HCL Technology Ltd, Lucknow wﬁ*
Energy Audit Report Johnson
Controls

ECM-4 REPLACE THE EXISTING CHW PUMPING SYSTEM (SEZ AREA)
WITH VARIABLE PRIMARY PUMPING SYSTEM TO OPTIMIZE THE CHW
PUMPING ENERGY CONSUMPTION

Option-1
ECMLO4 ECM : 4- MﬁTME:WWWMWimimmmHm
Pumping System to Optimize the CHW Pumpling Energy Consumption
Energy Savings Cost Saving L0 sahing IFyestmant KOl
(kwh/year] (ISR} (Fonnes) (Rs] (Years)
134,600 1.247 468 193.08 1,500,000 0.67

& Present chilled water Pumping system installed in the plant & constant primary -
varighie sagandary system for chillers.

e tis Observed during our Atdit VED are instalied for Secondary Pumgs, but itis

Details S22t Foeed Froguency by mamisal seTmng

* |ltisalso cbserved from Loghooks muitiple Secondary pumps are being operated
dise torwhich excess fiow is by-pass through decoupler which is 2lso resulted in
Mean supply Emperaties further increats soing to AHLL Bven thowsh Chilles
Ourlet Set Temparature & set at 7°C

o s recomumended fior the Boplocermant of Evisting Chilled water pumpéng oystom
alang with Secondary Pumps with High efficient varisble primany purmging system

Eztional to achieve Ersrgy Savings in Pumping Systam,
*  This system will control Flow by varying the VED RPM basad on DP which will save
Feorarar
» Expected energy savings per annum is 234,600 kWh.
Risk Mot identified

Mext sten = Peview and discussion with techmical team
& Impiement the propodal.
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Option-1
I| ECM 2 8 - Replace the Ewisting CHW Wm‘m Primary Pumping sysiem o
| mhﬂﬂ‘l‘nﬁrﬁuﬂ Consumption
| Present System:
fverage powar of snsting chifted water pumps= 1 Primary, o a g
1 Mo's Secondary Fumps 7
| Aenualhourscfoperaton s | 8 | s |
Exisring CHW Purmnp Emargy Consumption |F'nm;r'|l W E=Asd 413100
| +3acandary] Ensepy consumption ) ] O
THH GeEnEration per annum TRH | I:I 1736150
ﬁ.l.rnl-.rgl Em:r-ni l'.'.l-h'n.' pumg i |r1ll'.-'TR EW%TR =00 0.151
 Proposed Systemy R
fAverage Power of tha new VPF systenm based oo the icad
demand reguirsment on month wiss TEH demagnd N F 5
| SRR UL
! Armual hours of operstion Hey | G | o100 .
Expacied New 55 KW motor cepacty VEF sysiermn wen VED EWh H=Fua 113500
TRH Generation peranngm TRH i IT3IE180
| Miaw Pumg SPC EWTR I=Hi 0,065

!n.'lu:] u'lnrg'p :mrg: m1‘1 0 EH"l'u' panpngnm

II{H

Imvestments
! .

Budgetary investmert for COne New Variable Primary Fump

Parybacic

Yaarz
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Option-2

ECM-04 [Dption-2]

Energy Savings
[ewhyyear]

61, )

Dealls

Bational

Bisk

Haxt step

Johnson ’yﬁ*

Controls

ECM : 4 . Prowiding Automation on Secondary Pump based of Differential Pressure
(P and to vary the VFD of Secondary Pump to achieve Energy Saving

Cost Saving C0; saving Irnvestrment R
(IR} {Tonmes) [Rs) (Yaars)
586,295 .18 3.0:0, 000 051

*  Present chilled water Pumping system installad in the plant s constant primary -
variabie sacondany system for chillers.

*  |tis Observed during our Audit VED are instalied for Secondary Pumps, but B is
set at Fed Fréoqueancy by manual setting

& e s a0 observsd from Logodoks multiple Secondary pumps 202 being aperatad
i 1o which exncess flow I§ by-pass through decoupler which also resulied In
Mean supply termperatung further incraasa going to AHLL Bven though Chiller
DCutlet Set Temperature is 1ot at 75

& |tis frecommended for tha Automation of Secondary Pumps based on the
Diferennial Pressure [DF) feedback 1o achisve Enargy Savings in Sacondary
Pumps.

& This system will control Flow by vanying the VED BFM based on DF which will sava
Power.

#  Eapacied encngy savings per annim o 6L 200 KWh,

Mot identified

# Review and discusshon with technical team
*  Implement the propossl
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Option-2
ECM 1 4 Providing Automation on Secondary Pump based of |
of Secondary Pumg 1o achiove Enorgy Saving
Present Syrtem:
lwqi:-l p:w-lr :l"ﬂ'r'.it‘ﬂll Mo's Secondany Pumps kW [ &0
A.rrll.nl hGJr:ufuplntnn Hrs B E 100
I Eu_'l.l..r!‘,r Sm"d-ur_'rFu.rnu Erltl'gl.l ORI EESA | (44 al | D-ME,_ | 3_.D'E,IIIII |
THH DEnaranan per annwm THRH | 1} | 2.'-',3-5-.150 |
| Proposed Systen |
Excepted Average Secondary Pumps fower Consumption bassd
on the laad demand repureTERL o0 mSath wise TRH dermsnd L E 48
requirament
. Arnusl hours of aperstion | B | F 5 100
I E:'_'E-.".'[-EE' "Mh'n- Eﬂll'ﬁu"l'lﬂ'l]::lr'- | l'i"u"-’h_ | I."FE:!F | E.MB'I' |
ﬁ.r'r'ual Ener;'.r'.-'.a-urr';e.mm maw CHW ﬂur‘1|:|-:l1]' 595:.51‘5 (35, H={-3 E—' IIII
Al cast saving R | ewass | sseass
Imvestmeni:
ry i 2 DP
B:S;dﬁ.pfq'y rvestmert for Secondany Pump Automaton & B B | 2 00,000
Fayac Yaars g=1 Q51
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ECM-5 REPLACE THE EXISTING CHW PUMPING SYSTEM (NSEZ) WITH
VARIABLE PRIMARY PUMPING SYSTEM TO OPTIMIZE THE CHW
PUMPING ENERGY CONSUMPTION

Option-1
EEMLOS ECM :5 Replace The E:tl!-'l.'flm CHW Pumping System (N5EZ) With Viariable Primary
Pumplng System to Optimize the CHW Pumping Energy Consumption
Energy Savings Cost Saving L0 sahing IFyestmant KOl
(kwh/year] (ISR} (Fonnes) (Rs] (Years)
45494 545,840 38.12 300,000 0.92

& Present chilled water Pumping system installed in the plant & constant primary -
varighie sagandary system for chillers.

* itis Observed during our Audit VED are instalied for Secondary Pumes, but it is

Details 2T 2t Foeed Frequancy by mamisal seTmng

e |tisalso cbserved from Loghooks muitiple Secondary pumps are being operated
dise torwhich ecess fow is by-pass through decoupler which is 2lso resulted in
Mean supply Eemperaties further incrests soing to AHLL Bven thowsh Chiller
Ourlet Set Temparature & set at 7°C

o s recomumended fior the Boplocermant of Evisting Chilled water pumpéng oystom
alang with Secondary Pumps with High efficient varisble primany purmging system

Eztional 1o achieve Energy Savinigs in Pumgaing Systam,
*  This system will control Flow by varying the VED RPM based on DP which will save
Pemrer
» Expected energy savings per annum is 46,494 kWh
ik Not ldentified

Mext sten = Peview and discussion with techmical team
& Impiement the propodal.
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ECM 05: Backup calculation:

Option-1
ECM : 05 - Replace the Existing C
system to optimize the CHW F
Présent System: | |
Average power of existing chilied water pumgs- 1
Primary, LA E 5
| 2 No's Secondary Pumps | .
| P.nr-ual- hours of operation Hrs | B I3z .
Exl:.tmﬂ CHW Pump Energy Consumgption (Primary i
| +Secondary) Energy consumption I-:Wh | ['.'a'x_lla HME i
THH Genearation per anmum TRH 1] | 570564 |
ﬁ.-.-emet Existing CHW purmp KW/TR kW/TR | E=L/D 0145 |
 Proposed System:
Average Power of the new VPE system bmﬂ on the load
demand reguirement on month wiss TRH dermand Lty F 11
| reguiremant |
| Annaal hours of operation _Hry G ¥
| Expectad Maw 18.5 kW motor capacity VPF systam with
v o e KWh | R 36531
;_TRH Generation per annum TRH i & 7006
Mawr Pump S8C kW TR | =4/l | 0 0ed .
Mmuitmg,.l r.wm,gs with new CHW punmung systems KWh K={-H | 454594
| Imvestment: | ‘ |
Budgetaly Immestmant for One Mew Variable Primary
| Pump with Motor ==
| Payback Years | eRfQ | 0s2
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ECM-05 [Option-2]

Energy Savings
[ewhyyear]

7173

Dealls

Bational

Bisk

Haxt step

Johnson ’yﬁ*
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ECM : 5 Providing Automation on Secondary Pump based of Differential Pressure
(P and to vary the VFD of Secondary Pump to achieve Energy Saving

Cost Saving C0; saving Irnvestrment R
(IR} {Tonmes) [Rs) (Yaars)
B.215 R 1.50,000 1738

*  Present chilled water Pumping system installed in the piant is constant primary -
variabie sacondany system for chillers.

*  |tis Observed during our Audit VED are instalied for Secondary Pumgs. but B is
set at Fed Fréoqueancy by manual setting

& e s a0 observsd from Logoooks multiple Secondary pumps 202 being aperatad
dus 1o which exncess flow I§ bv-pass through decoupler which |5 also resulted In
Mean supply termperatung further incraasa going to AHLL Bven though Chiller
Cutlet Set Temperature i et at 75

& |tis febbmmended for tha Automation of Secondary Pumips based on the
Diferennial Pressure [DF) feedback 1o achisve Enargy Savings in Sacondary
Fumps,

& This system will control Flow by vanying the VED BFM based on DF which will sava
Power.

#  Eapecied encngy savings per annim o 173 KWh,

Mot identified

# Review and discusshon with technical team
*  Implement the propossl
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ECM 05: Backup calculation:

Option-2
| ECM 1 5 - Replace the Existing ;ﬂwmmmmmu
 optimize the CHW Pumping Enargy Consumption
4
| Bresant System: - ! |
fygrage powar of ensting Secondany Pumps KW s 108
#irnual hours of operation Hrz B Tz
Exizting Secondary Fump Enesgy consumption kWh Ty ASERT
T‘l.lf"Gu'lu'uFJa'- |:|l=‘ FLETS ThH D ST05EL
| Proposed System: [ | |
Excepted Average Lecondary Fumps fower Consumption based
5 thE |5ad damand FEfuremEant o8 Mmonth Wwise ThH o=msmnd KW E B.B
requirement
Armnual hours of operation Hrz F 13
Experted Energy Coromption | Wh G=ExF { 28653
Areual Enerpy Savings with new CHW pummeng systams KWH H={-§ Ak
Py T v p— = -
ms | tme | mas
| H': - 1 3 k2 1
Budgetmny investmant for Secondary Fump Auromation & DO
i i ' - s : 150,000
| Sensor
Bayhack Years =R/ L7
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ECM: & REPLACEMENT OF SEZ CONDENSER COOLING WATER

PUMPS WITH CORRECT DUTY EE PUMPS

ECM: 06 Replacement of SEZ Condenser Cooling water pumps with Correct Durty EE
Pumps
Energy Savings Cost Saving €02 saving | Investment RO
(kWh/fyaar) (ENR] (Tonnas) {INR] (Yoars)
100,245 960,386 82,50 | 1,000,000 104
Datals #  During Energy Audit Performance 125t was carmsed out for the condenser
BUF
* The pumps are designed to defiver the water flow rate of 410 mi'h and |
rrisseratch in sebection wis-3-vis design head of 25 m as against a system head of
12 to 15 m at design stage would hove resulted in a surge in the water flow rate
# |deslly Pumps has to deliver miore Flowr rate than design due to less operating
hizad, but due to heavy Throttling ebserved in Batancng Valve in Cooling Tower
Return Header the Actusd Flow of 385 m? fhr as agsinst design flow of 410 m¥hr
gven though with lesser operating head of 12 m.
*  Purmgs Megsured Power of 42 KW which s aperating at full lead due o mor=
Mow =5 agamst design Motor of 37 KW
*  [uee to hegvy Throttling abserved in Balancing Vahe in Cooling Towsr Returm
Header, Pumps Operatng EMciancy (& 3056 wihich is very low a8 against the
desgn Overall EMciency of 73% dus 10 551 In duly points operation agamsl
BEP resulted in pumps aperating at lower EMcency
¥ Ivisadvisabis tooopt for the correct duty point selecoon of pump in erder 1o
operata the pumpdng systern at o batter efficsency,
» Design Condenser Pressure drop is 0.25 kgfem?
¥ Design Condensar Flow requiremant 410 m*/hr
Ramonal > It i recommaendied to Roplice 5&@&1@5&@@&{&3:*: 1
Capacity new enelEy efficient purnps with lesser head .
#*  Flow Rate-410 m3/hr and Design Head- 15 m Motor- 22 kKW
Risk Nil
Next step implement the Proposal
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ECMV: 06 Backup calculation:
|
| ECM-6 Replacement of 5E2 Condenser Cooling water pumps with Comrect Duty EE
| Pumps
Description Unit | Formule | Vabues

 Present System: |
| Design Fump Flow Rate b | A 40e |
| Design Pump Head | = 1| 9 i

Diesign Powwer KW 8 37

Pump Maasured Flow Rate m’ D £
| Measured Total Head . n £ 12
Actusl Power Consumption for cng puma kW _ | _F 4i
' Propased System: | 1

Proposed Flow Rate m /hi G 410

Propssad Hezd 1] H 15

Anticipated EE improvemment by reéplacing % | 73
| with Correct duty pump of Overall Efficiency |
| Anticipated power consumption W 1 pri
| Power Saving schievable kW Kok 137

Annual Energy savings considering pumps KW 'y 1

running for (S100 Hrs Per Antium) - 100,225

B/ K'Wh M GER
INR O

| Investmant for Pump & Motor 1,004,000 |
| Pay-hack period Years P 104 |
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ECM-7 DOWNSIZE THE OVERCAPACITY UPS TO RIGHT SIZED UPS -
SEZ AREA

ECM; D7 Downsize the Over Capacity UPS to Right sized UPS —5EZ Ares

Pow'ar Savings Cost saving CO2 saving I sTrgnt RH

(kWh/yaar) | (INR) (Tonnes] (INR} : (Year]
I 13 ¥ & {
248,329 4,860,841 204.38 5,200,000 1.07

e e et il ==

» During 2ucit /t was observed that UPS inading i ks tian 10% and affcdency s
lawwer

» -HCLhas total 17 no's of magar LIPS system installed {SEZ Area) at tha pramisas to
Fandie Both wisrestsnon L ienaers LT L

i ¥ Loading percentags darsils of the sndividual UPS is gheen in ebeve UPS perdormancs
BEEEISH.
*  [Dbserved some of the UPS laading capacity is not maiching with cesign @pacity
st of tha LIPS are tpaded very low which wil rasalt In poor efficdency of the unit
> it s recommended to downsize the overcapacty UPS o "I:i:hr sized UFS
P It propossd 1o downsice the UPS capachy maching with the actuad loading. This
will improne the efficiency of the UPS system.
# it s suggested 1o downsae 13 no's of dentified UPS sysemn a1 552 Ares -0 & 703
Rational » The harmanics will b2 reduced and also imgrovas the powar facmor to achieve Cost
S.a-.t'ngs. n Biaoricoy Bill
#  [Deslisd sswng micuianon shest i3 gven In balown
*  Expected snergy s3vings perannum 5 208,339 BWh
Hisk Mot idenohiad

| * Opmintne suppler glaatanons
Mext step F  Post commnercial soproval; Check with [T tesm and iImplemernt it imglement the
project with wendor
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ECM ;08 | Install Voltage Regulator for Cafeteria SEZ Are
Power Savings Cost Saving C02 saving Irveasimang CEn]
[kWhMyear) [ENR) Tannes) (145 [Yaar)
2,024 . 21,301 183 I 30,000 [ 1.41
et m ' » During audit It was cbserved that lights in the tanteen are In ON conditien |
ristianat * itis recommended to install valtage regulator/dimmer to reduce the voltage
; | of FERtng to achieve the following energy savings.
[Risk | > o risk
Next step |» Check with team and implement it
ECM 03: Backup calculation;

Total light 0N condition Mos - 100
_Wattage of each ignt .. = | B
Totat connected load kW A 150
Present voltage lavel v B 43300
Present current cansumption A i 210
Fresent Power factor N F‘F_ E 085
Proposed situation |

Proposed voltage V C 350.00
| Prosent operating hours Hours/Day F 5

No of working days Days G a0 |
Average unit cost INR/KWh H | asg |
Power savings W [FLACDEN0 | 13|
Annual Energy savings KW Annum =1"FG 2,224
Voltage regulator Mo ] 1 |
Investment INR K | apoce |
Payback period Years L=K/H [im
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ECM: 9 REPLACEMENT OF NSEZ CONDENSER COOLING WATER
PUMPS WITH CORRECT DUTY EE PUMPS
Enorgy Savings " Cost Saving L2 sanring Irvastmant Al
[k fvear) {IMR] [Tonnes) [IMH} [Years)
30,223 354,813 24.87 500, 0ee0) 141
Datalis *  During Enargy Audit Performance test was carmsd out for the condersar

P

»* The pumps are desigried to deliver the water flow rate of 170 mih and
missrrateh in sebection wis-3-vis design head of 25 m as against a system head of
15 to 17 m at decign stage would hove resulted ina surge in ‘tha watar flow rate

¥ |deslly Purmps has to deliver more Flow rate than design due to less operating
head, but due to Throttling Vatve Control chserved the Actuad Flow of 160 mé fhr
a3 against design flow of 170 m3fhr even though with lesser operabing head of
IFm

*  Pumps Measured Power of 19.6 KW which is operating at fudl load due to more
Mow &= aganst dasign Mozor of 185 KW

¥ Dwe tp Thromting Valve Control observed in the system Pumps Operating

Efficizncy ts 43% which & vary how 33 against the dasign Overall EFficizncy of

FE3% dus 1o shift in duty points operation against 8EF resultad in pumps

operanng at lower EMiciency

It i advizable toopt for the corract duty point selecoon of pump In crder 1o

operata the pumeéng sysbem at 3 Batier efficiency.

Dwsign Condensar Pressure drop is 0.35 ig/cm®

Digsign Condensar Flow requiremant 170 rfhr

W

VW

Ratonal > It is recommended to Roplace NSET Condenser Water pumps with cormact
Capacity new energy eficient pumps with esser head .
#  Flow Rate-170 méfhr and Design Head- 17 m Motor- 11 kW

Risk Nil
Next step implement the Proposal
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ECM: 09 Backup calculation:
ECMW-9 Replacement of NSEZ Condenser Cooling water pumps with Conrect Duty EE
Pumps.
| Design Purnp Flow Rate e he A 170
Design Pump Head m B 25
i Design Power KW C _1&5
| Pump Measured Flow Rate mA/hr D 166
Meaatured Total Head i E 11
| Actuad Pawer Congurmption Tor ome pump (4] £ 196
| Proposed Flow Rate ol b b 170
Froposed Head i H 17
dnticipated EE improvement by replacing 1 | 73
with Correct duty pump of Owarall Efficiency | : :
Anticipated power consumption kW | ] 105
Fower Saving achievable L) K=l a1
| Arditeal Energy tavings considering pumpd KW / L
| running for {3321 Hrs Per Annum| ¥ 30,274
| Power cost Rs / k'Wh M 11,74
E—r'-:n"u—'?- Doy 1.13:57.5-1.:#" o e
o et bty ~apllentieyie PR I R )
| Irvestment fr:vr Fump & h-'l-nln-r | INR 0 300,000
| Pay-badk period | Years B 1.41
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ECM: 10 REPLACE COOLING TOWER FAN BLADES WITH FRP BLADES

- SEZ AREA
ECM:10 REPLACE COOLING TOWER FAN BLADES WITH FRP BLADES
Engrgy Savings Ciot saving CO2 saving | Imvestrent BON
LEWhYear) (IR (Tormnes) [INR] {¥ear)
791 B4.219 7.4 120,000 .42
{* During audit i was obsended that cooling tower fams are mads ug of |
Detalls mietals which condumes mose power
U 0B recommended 1o replace the metal blzdes with FRP blades w reducs |
Rational the power consumpition of fan
*  The spected power savings is around 510 1055
Risk > Check with OEM implernentation of proposal.
> Check with OEM and get proper approval from OEM to implement the |
hlext stie
4 proposal with the help of OEM taam.
ECM 10: Backup calculation:

Total rumber of cooling tower CT fan | Nos g :
Power consumption of one cooling

tower CT fan | i | .y _EEE
Prasent operating haurs | Hours/Annum | - 5104
Linit cost of elecmicity IMEE E 558
| Expactad savings % | ; 10
Annual energy consumption | ltu'l.l?'l-l-"f.nnun_ﬁ | GE=AB"C*D §r911
Anrugal energy savings EWh/Annum H=GF 100 aral
Cost of one FPR blade | INR | i 30000
Investmart | MR T ke 120000
Payback Vs K| 1
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ECM-11 INSTALL OCCUPANCY SENSOR FOR REST ROOMS - SEZ AREA

EOM: 11 | INSTALL OCCUPANCY SENSOR FOR REST RODMS — SEZ AREA !
Emargy Savings Coest saving co2. aing Irvestment O
(kW Mear) [IMR] [Tonmned) fIikiz) [Yaar]
B4 80,702 6.93 1B0,000 2.3 |
> During sudit it was observed that kghts are in ON condition for all the |
i time in the rest room.
IEX 1 is recommendad 1o mdal &Euﬁnc-f.fmman LENLOF in rest 100m Lo |
Rational reduce poswer consumation.
P The expected power savings is around 20%.
ik | > Mo sk '
| Check with OEM and get proper approval from OEM to mplement the |
Naxt step aroposal with the halp of OEM taam
4 d
ECM 11: Backup calculation:

Docupancy sehsors have

Totat connected load kW A 160 0.72 170
Present operatinghours |  Hours/Day B 24 24 24

Mo u’r"'ﬁm'k.jng diays Ifli'gls s 50 250 250
Average unit cost | INRyiWh D 958 | 958 958 |
Energy mnswnp'tlnn EWh, Anmum EmA=R=C 21600 4,320 16,200
Experted savings % F 20 20 20

Eﬂﬁuﬁ | KWh/Annurm G=ESF/100 | 4320 | B854 | 3240 |

o et Mos | 20 4 12
ek ok v SUrSpurCy INR J 5000 | 5000 | 5000
HW‘” - e - e .
Investmant MR K=" 1 00, ﬂl:l'l:l Eﬂ'ﬁm | 60000
thafh pariod Yaars L=K/H 242 1.42 183
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ECM-12 INSTALL 50 KW ROOF TOP SOLAR PV - NSEZ AREA
EOML2 | INSTALL 50 KW ROOF TOP SOLAR PV - NSEZ AREA
Energy Savings Cost Savang COqsaving Inwgstment RO
(KWW year] (ENR) [Tonnes) (INR] iYear]
73.000 857,000 60.08 2,000,000 186
(- During audit it was obdened space ks avallable for the roof top solar
Details | penel
I Solar Photo Voltale System is a matureg, proven, reliable technology for
| generating electricity; nowadays they are economically more attractive
I ts recommended to install Roof top Salar PV of 50 KW for NSEZ SDC-
0L & SDC02 o reduce the Enengy Consumption in Grid considering
the following benefits,
. i»  Cheaper energy SOUMCE
Rational O LOOE is almost par or lesser than BB rates.
» Green source of anergy
O Rercawable oblgations con be fulfibed
-} Erwirenmarital concam
Risk [ Mo risk
heext step } Check with tesm and mmplamant it
ECM 12: Backup calculation:
SDC 1 2 Area 5g. Ft 1 - 3162
SDC1E2 h-:tc-fpamr Mas 152
Presentsitustion
SDC1 & 2 Total Solar
P Instalation Capacity o -
Expected Solar
Povwier Genssanon Per Day b & 8
Energy savings kwh,/Diay B=f 200
_Annual Energy Savings KWh/Annum C=B*365 73,000
Emargy Cost fi=_ ek o] 1174
Investment g | F 2,000,000
Payback Years 1 G=F/E | 233
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ECM-13 INSTALL 250 KW ROOF TOP SOLAR PV —SEZ AREA
ECM:13 | INSTALL 250 KW ROOF TOP SOLAR PV — SEZ AREA
Energy Savings Cost Saving OO soving e ol
(k'Wh/fyear] L] (Tonnes] | (ihR) [Year]
365,000 349,700 300.440 10,000,000 | 2,86
;__Ehll_':ng audit it was observed LpacE 15 avaiable for the roof top so o solar |
) panel
D ¥ Solar Photo Violtaic System Is a maturg, proven, relizble technology for
_ERnaranng glectricicy: nowadays they are economically more amractive. |
F Itk recommanded to install Roof top Solar PV of 250 KW for SEZ Arga
1701 & M7-02 1o reduce the Energy Consumpnon in Gnd congidesing the
following benetits,
» Cheapsr energy soutce
e » LCOE Is Simest par o lesser than EB rates.
* Green source of ensergy
* Renewable obBgations can be fulfilled.
» Enwironmental concern
His_h i J'* Hu risk
Next step 3' Checltml:h tzam and!mplanent:t
ECM 13: Backup caloulation:

-:ru.'n-r 1 & 3 Iutal Roof ‘i’np Argai

Ft - 16376
woilabilo 5 5,
T| wer 1 & 1 Mo of Panets Moz [ - TED
i.ll=l-=...-. |
Towwer 1& 2 Toral Solar
BV Installation Capacity il B i
Expected Solar
kW A 1000
Power Generation Per Doy _ _ =
Energysavings | kWh/Day | B=A 1000
P.r‘rnun: Emrg',.' i.it.-'r:r!g; I:'l.l'nlh,."Mnum |  C=B*385 365,000
ovmepmen T e} e
Ilnvﬁ_tmarrt INR [ F 10,000,000 .
FPayback ! Tears _ GeRE | L2
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ECM-14 INSTALL OCCUPANCY SENSOR FOR REST ROOMS — NSEZ

AREA
ECM: 14 INSTALL OCCUPANCY SENSOR FOR REST ROOMS — NSEZ AREA
Energy Savings Cost saving COzsaving Irnsastrrignt ROi
tkwh/Year] (INR] (Tonnes) (18R (Yaar)
2016 23.688 1.66 0,000 1.96
¥ During audiv it was observed that Bghts are in ON conditlon for 3l the
R timne in the rest room
[ » i recommended to instal oreupancy/mation S2nsor in rest room b
Bational reduce powar consumption.
*  The expécted power savings i around 20%.
Risk F  Morisk
| » Check with DEM ind-gﬂ pmper'ipprﬂ';'.ﬁi from DEM ta'mpﬂehsi-.'rﬁ'ﬂm
L Shop proposal with the helg of OEM team
ECM 14: Backup calculation:

Total cornected load ki A 0Ed .84
Prasent operating Rours Hours/Day B ETHEET
No of working days Days . c w0 | 20
ANEFE2E unit oot IMAEWh D 11.74 1174
Energy consumption KWnAnnum | E=AB°C 5,040 5,040
PR i -.E.F.--u.-.. :
Exnerted savings W 3 20 20
Energy savings KWh/Annum | GeE*F/100 1008 | 1008

Occupancy sensors have 1o install L. £ LA
Cost of ong oocupancy sensor IME ] s000a S000
nvestment INR Kal*] 35 000 35,000 |
Payback periad ears L=K/H 196 | 286
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ECM-15 REPLACE COOLING TOWER FAN BLADES WITH FRP BLADES

- NSEZ AREA
EIZH 15 REPMLACE COOUING TH'I'JEHFEHMHESWEH-IFH? BLADES
Enerﬁl Eﬂ'h'll'i];i ot saving COQ saving Investmant [ Ry
[chWhyYear) (MR [Tonnas) {Ims) , (¥ieaz)
Ebb 10,168 0.71 0,000 | 3.03
* During audit itwas observed that coofing tower fans are made up of miatalis
- which CORSLMES MOrS powsr
¥ It is recommenced Do replace the mens| bisdes with B9 blades 1o reduce
Rational the power consumption of fan.
*  The expected power Saangs |5 around 5 1o 105
Risk |»  Check with OEM implementation of propoasl
> Check with OEM and get proper spproval from 5Eh-'| o f‘mpleme-nl the
Mext ste
¥ proposal with the help of OEM team.
ECM 15: Backup calculation:

Total number of cooling tower CTfan | Mos [ A 2
Power consumption of ane mnhrng W | 3 136
tower CT fian | |
Prasent operating haurs | Hours/Annum | T
Unit cost of electricity INR | E 1174
Expectad savings % [ F___ | um
Annsal anargy consumption Whilewiom | GeTLD g561
Annual energy savings kWh/Annum | H=E*F/ 100 BiEE
Cost of one FPR biade | ] ! j 30000
Investment IN& | =A%) 40000
| Fayback Years | L=K/I 183
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ECM-16 INSTALL EC FANS FOR AHU AND DX AHU = NSEZ AREA
ECM: 16 INSTALL EC FANS FOR AHU AND D AHL — NSET Area [SDC-01)
Engrgy Savings Cost saving C0; Saving Invgstment | ]
__(kwh/Year) [INR) (Ternes) (NR) | Year)
1113 130.469 9.1 | Boo000 | 613
¥ r:h.lrln-; udit It was observed that belt driven AC motor used in AHU which
s CONSLIMES MOFE POWST.
* i recommanded to replace the bait driven AC molod with EC fan far (5DC- '
Bational 0L} to reduce the power consumption of fan.
¥ The expected power sevirgs is sround 155,
Risk » Check with DEM implementation of proposal.
» Check with OEM and get proper approval from OEM to implement the
et skep proposal with the help of OEM team.
ECM 16: Backup calculation:
Rated powerof AMU NS B l '
AHLI ki ‘ A . 17 | 55
Total number AMU and DY
LT e - ' :
_Prmnt npnm’ung hnur!: _ _I:i:l:!!J_ES,l'_DE'!'_“ i L : I-I _H
i Mwmi'lﬂi m'ps Days ] 250 250
Average unit cost | WA | E BT IR T
Avarage .*EEH’!"_E_F_’E'_“!"E'. % i F 70 | 0
Actual power congurnption &Wh/Annu G—»‘n‘i’!éﬂm} 18648 = U]
____________________ & K 5 | 15
Anrgal eng kWh/Annurm =G*H/100 24787 HAE
Cost of ona £C fan It K 200,000 | 300,000 |
Investment I L=B"K 200,000 | G00,000
Paybigck Moniths M=L/1 £.00 6.15
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ECM-17 INSTALL EC FANS FOR AHU AND DX AHU —SEZ AREA

ECM: 17 INSTALL EC FANS FOR AHU AND DX AHLU — 5E2 Area (IT-01 & IT-03)
Emergy Savings Cost sanng L0 sanang imvestrent n ]
(kwWhear] (INR) (Tonnas) jIE) {¥aar]
133.132 | L275.401 86 0 | 9800000 |00 T.HE
¥ [.'lurlr-: audit It was observed that belt driven AC motor wsed In AHU which |
I
M | COMSUMES MOre POWET.
% It is recommendad to replace the belt driven AC motor with EC fan for T-01 & |
Bational IT-03 Tower to reduce the power consumption of fan.
#  The expecled power Savings is around 15%
Risk |* Check with OEM implementation of propasal
1% Check with OEM and get proper approvel from CEM t?Tn?ﬁlent the |
et skep proposal with the heip of OEM team.
ECM 17; Backup calculation:

Rated power of AMU and |

D AL W ‘ A ‘ 37 . 55 ‘ 75 93
Tnulnwnl:er.l.!-ll.rw

XA Bndi B : il B :
‘Present operating hours | Hours/Day £ T T T
Noofwordngdays | Deys | D | 250 | 250 | 2% | 2% |
Average unit cost _INmewh | B 953 | 958 | 458 | 858 |
g fonirg ot 5 F 70 70 70 7t
HI:I'HEF |

Actual power G=AE*[FF100]

e . k'Wh/Annum "D 111888 | 332540 | 302400 | 140616
 Proposed system ]
Expodtod savings = H 15 15 15

Anrigal gnargy Savings kK'Wh/Annuem I=E*H/ 100 &4 45EGn 45360

Cost of oo EC fan IR K 200,000 | 00,000 | 200000 | 600,000
Investrmenl M8 L=B*K | 1,200,000 | 3,600,000 | 3,200,000 | 1,800,000 |
Payback Yaars A=Ls] 7.5 15 74 44
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Al AL chilled water line strainer
5 not insudated ® 0 is
recommended to insultate the
sirEiner toavoed heat doss

i AHU Chillled wiatiar lina

Balr drven werg wied m AHU
wnit. It & recommended o
change EC fan

F] AHU Ukt

| = IR
\=il 818 /)

| w Algae formation found in cooling

tower, Itis recommended to clean

the coofing tower.

3 NiEZ Cooling tower

I-ll:' i iy
;¥
5£2 and NSEZ Coofing | ¢/ -,i.l? TN

tower fan ¥

Metal blades were used 1T is
recommendad o raplace the
rrietal bigde with FRP blade

B :;\_:f
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B Pathwiay

7 Pressute Galge

H AHU filtter
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The chilied water line is ahvays in
Y | e positicen: 1t is recommended
| to use exhaust air termpenaturg
for heat trahsfer process.

Al tower Patloway Bghts are ON
condinign In day time It s

| recommendad 1o turn OFF some
| lghts to reduce the energy
| ConsLmpton

Fow predaurg and lemperaturs
g3uges are not working. It s
recommended o repdace the not

working prestire g3uge 1o new

Fow AHU filker are in blocked
{ condition. It s recommended o
chaan the filter regularty
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Chapter — 7: OPENBLUE ENTERPRISE
MANAGEMENT AUDIT FINDING DOCUMENTS
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a_ Iimplement a functioning BMS with

OG integrated.

B. Install communicable fliow meters for
measuring fuei consumption

a. No Functioning BMS in the
campus, BMS curmently under
rectification.

Criesel
Generatars

Option 1 Supporis TCP 1P protocol for

mtegration
tt . ected t
Hi. Er'.g e ::unn. sy Option 27 Battery Monitoring System
Manitoring | Working as independent Fabie BT Fab: s s
7 e BMS 50 that the integration with

Command Center becomes seamiess.

3, Implement a functioning

BMS with DG integrated
b. Transformers needs to be

integrated to BAS for remote
cantrol, monitoring and

Transformer | alarm management.

Sysbem C. HT bresker to be
integrated to BMS for
OMNSOFF control.
d. HT meters can be
integrated over Modbus RTU
| to the BMS |

a. No Functioning BMS in the
campus BMS currently wnder

HT meters are connected to 10T system
and data can be pulled to the command
cErmter By AP integration.

Transformers can be integrated to
command center through the BAMS

Elevator | ﬁ:ﬁi?;li elevator The sievator management venodr sha
Management | ensure communication availability for
Saban | nEEmensaeen BAS integration
c Integration of elevators
system to BMS to be
considersd
I-sl‘l.-'.;l:il:trgh CPM s nok in working a.BM5 and CPM are to be brought to a
; condition singhe subnetwork.
Equieyment. | i
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3. BMS needs retrofitting,
HVAL Low | During the retrofit, the a. Campus needs to have a working BMS
Side building HVAL to be first for Commmand Centre integration
Equipment | strategized to mun in auto and day-to-day operations.
logic.

_— a. While implementing the LMS, HCL to
a. Implement lighting

Lighting i ensure integration with BMS or a
management system in the _
| Management Emeus AndinERrae with centralized LMS for 7 locations with
System g open AP to integrate with Command

BWIS.
center.

a. Flow meters are inkegrated
to Forbes Marshal system
b. Once integrated to BMS
Water over Modbus RTU, Aow
Managemeant | meter data can be taken o

System Command Center
£ 578 and WTP systems (o be

Integrated to BMS for water
guality use cases

a_ integration can be achieved using
Modbus ATU with command center.
b. Modbus RTU needs ta be converted
to BACnet [P and brought in the same
Subnet as the BMS.

c. Integration of command center with
BAocess Controd system can help in
automaticcapture of LPHD WL

2. Campus needs to have a

Fire Alarm | working BMS first for a. FAS to be integrated with BMS first
Sysbem Command Centre integration | and then to command center.

and day-to-day operations.

Roof Top

Solar Sy Mot AppEcable Mot Applicable
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The |IOT systems ware faund 1o be standardkzed aonass the T estons. Thesa can e integrated via AP or at
field 10 the command cenber 59 shaam A e e Delow..

IF Moniroring Syatem

Water Manitoring Systern (Mast of the lacsions are st under deployment)
HT Manitoning nystemes

Eattary Monitoring Systemn

Sotar Monisoring (Some of tha Sites do not have Roof Top Sclar)

N e g

HT rewimip v hears,

Wb Moniocing

EnEngy
LG femail —

Il e e @ m

“. ~VhiL Frsgy
W=
Uiy Mcta
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7.3 Lucknow Site Assessment overview

The everall site is consisting of 3 towars, 1 BMS systams, with an occupancy capacity of around
10,000 and with 2 schedule of 22 hours of operations per day

Johnson "‘wf’

Controls

| Connected
. Connected | 1o 3° BAS 3';'““"
M'. “Tm”' o BAS party SYSTEM ’ Quantity Remarks
[¥es/Mo) cloud connected
(ves/na) P
1 |:hm=-‘ s Mo Siemens Fé
h| e | 1 |
£ | Pretsang L [u] Semend - £0
mwEch el
Cogling £
3 int Vs Ma Semens 7
- I 1 13
Chifier \Woatar
4 el Yes MO Liermeng - s
_ | Comdaror ;
3 | ypter . Yos Mo Sigmens 7
T | Preary . '
& P, Yes Mo Slermend - 7
Sacondary
7 i Yot ko Ligrnans - ¥
a3 ::;::;rr W4 Mo Siamens - 2
arii i
9 | mtegerated Mo Siemefis - 145
producs Yos
10 | o Mo - - i2
) i ey NO | Simens - 22
12 | M washars fes ] Si2rmend = B
[ verisbls
e
13 | pecimncy o Sl rragnd - V)
drve ot
p——t—t—1—1—+1—
14 | REcovey No Slemens - 8
unit Yt
T
15 wizing Ko Siemens 23
Syanem Yies
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Exhiaist ;
16 g Yes Siamens Agron 22
i LUft Eshaunt |
17 " Yes M Slemens z 9
BasEmant I I I | [
yeniaton
18 | myxterm Mo Sigrmens - 1
[l
Fan fg=
| 19 | way Yes | Mo 1 Siemens | - i 480 [
20 | Pacsysam Yes | No | Semens | - | 16
24 | No = 14
[raaad
25 & ot Vas i
' | | | | ' Mnmtﬁring onby
lgrawr
o5 | B Yies A OO statuis
HTi T Maain |
37 | Braske ) 45
[Statu) Ys
| 2B | UPS Systems | ez | | | | ag [ '
I | [ LT meters planned
to conmect to BMS
as wiehl, Violtage
| fomprs, KW KVA, BE
Crmia ;
55 | Engrgy No Vs siemans | Amandra | 3ig | OVRG Freguency
makgrs ki - Womitoring
DG HED concumion
and Spacific fugd
LONSLUMETIoRn
junitafitre diessd)
| Violtage, Amgs, KW,
Ky BE E\VAr
Feaquancy, ki,
iTHD, VTHD,
demand -

g :ﬂmm Ko Yeg - Atlamdra 1 ronitong
&larms for low FE
andd high PE
Demand; daily
reports &
dasnboart

Batvery Command Cencer

31 | monitonng Yas % HCL 1 use cases around

Sytem Mo | energy balanance
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and on -5ite energy
Usags

Balow paramaters
arg measurad
Procuremant,
tarsumphon,
recycling, STF in let
and puthet, HVAL
consurmption and
bliowr dowmn,
ndnvidual budlding

Water CORSLMpTION,

13 Fiow Yes ) Forbes 76 gardan imganon

mel=rs ftarshal systerm and ﬂi.lihlr'lﬁ

maRLonnRg Eyslemm, raan waler
freatment and
tallection, WTP
inlet and ocwtlet,
Softening, fire
fighting systems
Wishlist: Avoidance
of Wana] eniry of
head count for

o LPHD calcuiations

Indoor Air |
quadity &
gmibbant

33 | emp Mo Mo = - 1
Sesad

[Hand held

device]

Ouarteriy maxsured
by 3rd party vendor
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System 1: Diesel Generation System

Command centre Use cases for Deisel Generation Systems

Fo ee Case 1 Remotely starl stop, 2nd contrdd diesal gensralons based on demand
resporde signals, grid condimiors, or facillty regulrements
#* U Case - Schadule automats start/stop sequences of ioad shedding strategies 1o
optimize generator operation and fuel consumption.
#  Lkse Case 3: Monitor and maintain compliance with envircnmental regul abions, emissions
standzrds, and safety sundebnes applcabds to diess! generatar gperation
Key KPI needed for Command Centre operations for Diesel Generator System
Avzilability
#  Generator Auvailability: Measure the percentage of Bme the degel generator is available o
meet defrand.
F Gensrator Mean Time Belween Fallure Calculate the sverage tme betwesn generatod
fallures v assess rakability. (Mesds ChMS integrations from cloud software end 1o end)
»  Gonerator Redishility: Megsure the frequency and severity of unplanned gererator
cartages or fallures. (Meeds GRS Integrations from clowd software end o end}
Fuel Efficiency

¥ Fuel Consumption Rate fuel consumption per unlf of powser output bo assess efficiency.
*  Fuel Efciency Ratior The ratio of energy output (electricity generatad] 1o energy input
{huel corsumed) toavaiuate efficlency
Performance

* Generator Load Factor: Messure the percentage of rated capacity 2t which the gereratod

OOEfales over Time.
Emviranmental and Regulatory Compliance

*  Ermissions Monitornmg: Chieck emissions of poliutants such as nitrogen cwdas {MOx), sulfur
ooddes [S0x], partculate matter (P, and carbon doxide [C0E),
¥ Regulatory Compliznee: Ensure compliance with applicable regulations, standards, and
permits related o emisaiong, safety, and Senaralor Opeialion
Digital Audit view of the system connected,

Iz digse| Ganerator system connected to BWS syitem: Yas (BRA5 is under renovation)

Is digsel Generator system connected fo 37 party cdloud - No

System 2: Battery Monitoring System/UPS systems
Use cases for Battery Monitoring System

» Use Case 1: Optimize energy storage and utilizetion strategies based on demand pattems,

grid conditions, and renewable energy integration.
* e Case 1 dennfy snd dlagnase faults or sbnormalities in battery cells, modules, or
Fystam components using advanced diagnostics and analytics
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o Use Case 3 Analyre historical dats and performance trend: 1o optimize bamssy charging
and deschanging profites for maximum effciancy and ifessan
F Use cage 4: Nt zoro measuning on battery monitonng systams 3¢ 3 part of overali nat 2ero

goals
Key KPI needed for Command Center operations for Battery Monitoring System
State of Charge

» State of Charga (50C): Measure the current state of charge of the batary, Indicating tha
percentage of avaitable energy retative to the total capadty (Target Vs Actual)

Temperature Management

& Battery Temparature: Monitor battery tempersturs kevels 1o ensure s5fe operating
danditions and pravent thermal funsivay or ovarheating.
¥# Termperature Differential: Assess temperaturs differentizs across Bamery calls or modules
to detect potertal hotspots or tharmal imbalances
Efficiency and Performance:

» Energy Throughput [SEC): Manitoring specific energy consumpition fior the battery
MONITorng sysLem

¥ Charge/Dictargs efficiency: Bvaluate the efficiency of enargy conwersion during charging
and discharging cyches 1o optirize energy whlizaton and minimiae ossas.

Maintenance and Service

»  Scheduled Maintenance Compliance: Track adherence to scheduled maimtenance tasks,
Ingparnons, or calibrations 1o ensure fystam relisbility and longedity,

* Mean fmg 1o Repelr - Maasurg the sverage fims taken 10 dlagnose and repayr fadfs or
failures i the batteny oyster to reinirsze downtina. [Meeds integration wath CRAAS
system and parameter to be feported or fetched from CMMS systems)

Digital Audit wiew of the system connected.

In the Batisty Monitorng Sestem, Voltage fovel and Insulation Rosistancg it mgasured and
roniorad for deviation. |n case of devigtion, the vendor is called for comective action

CRANIS and its intégration with command center would sutomate the work order management
and reporting and anahysiz.

The Battery Monitoring System is comnected to the HCL network and deployed on HCL cloed, T
apreovals should be taken care befors intsgrating to Command Center.

BMS Audit view of the System.

Tha UPS systems are conngcted 1o BMS ax par 1O summary, BMS yet to be brought towarking
condition

System 3: Transformer Systems
Uise cases for Transiormer Sysiems

# Use Case 1- Lopd Managément of transformer qystem including owérall peak and non-paak
load managernent stratagies
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F Use Case I Overall anargy efficlenty monitoring for transfxrmers running
# U Case 3 HT metenng anaiyss for net 2600 requingments
* e cagg 4 Romote controd operations of transformers - Enable ramots manitoning and
control of transformer operations, incheding tap changer adjustments, cooling fan control,
and slarm scknowledgment
Key KPI needed for Command Centre operations for Transformer System

Transformer Health

#  Inzulation Resistance: Massure the insolation resistance 10 assess the insuiabon conditon
and detect potertial faults or detersoration
F Powsr Factor: Monitar the powes factor 1o svaluate the dislectric properties and
imsulation Integrity of the transformer
* Winding Ternperaturg: Monitor the winding [omparafure to ensure it remaing within safe
ograting limits and detect overheating condinons.,
Performance and Eficency:

F  Lbad Factor: Measure the load factor to assass the utifizathon of the transformer capacity
and dentily potential cverloading or uhderutiization
¥ Cffclency: Calculate the efficlzncy of the transformar to evaluste anargy lodses and
sdentify opportunities for optimization.
¥ Voltage Begfaton: Monitor the volage regulation to ersore the transformer mamtains
stable woltage lewels under varying load conditions.
Transformer Availability:

¥ Migan Time Babween Failures (MTBF] Calculate the sverage Ome betwean failures o
assess the reliability and perforrmance of the transforrmer. (Needs CAWMS Entagrations)
& Mean Time to Repair (MTTRE: Measwrs the sverage time taken to repair the transformer
after & Bilure oocues to minimize downtime. [(Needs OVMS Integrations)
Safety and Compliance:

¥ Ol Quality: Monitor the ol guality pararmseters suck 25 aoidity, mosstune content, and
dessobved gas levels to assess the headth of the transformer insulanon
*  Leak Detection: Monitor fior ofl leaks or spilks to ensure environmental compliance and
prevent safety hazande
Digital Audit view ol the system connected.

The HT & LT meters are connected toa IOT platform for monoring and reporting. How ever, 1153
working 35 a siloed system

BMS Audit view of the System.

Meters can be integrated to BMS by using the available Modbus RTU ports.

System 4: Elevator Management System
Uze cases for Elevator Management System

& Use Case L Owerall Traffic and foot-fall mansgemant for elevator systems.
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P U Case 1 Energy Management of elevator mansgement systems.
*  Usacase 3: Schadule basad command and contral for elevator management systems
KM for command center for Elevator Management System

Elewator Availability

¥ Heavator Uptime: Measure the percentage of time that elevabors are operabonal and
auzllable for passenger use dunng scheduled howrs
F Downtime Bate: Track the frequency and durstion of ekevator downnme, including
unplanned outages and scheduled maintenance periods.
Response Time and Eficiency

F Byerage Travel Time: Measure the average duration of elevator trips from one floor to
another, Intluding stops and door opening/clasing Hmes.
¥ Sytem Effclency: Asess the efficlondy of slevator disgatching and allocation algarithms
n minirnizing passenger wait tirnes and optrizing traffic flow.
Mamtenance and Refisbility

¥ Mean Time Between Feilures (MTEF): Caloulate the averege time elapsed between
shewator failures or breakdowns, reflleciing Sestem radiztliny
¥ Mgintznance Downtime: Measurg the duration of scheduled maintenance activities,
inspechions, repairs, or component eplacements affectng alevator availability,
& Maintenance Cost: Track the cost of preventve maintenance, comective repairs, and
replacament parts for elevator systems over time.
All of the above neads end 1o end Integrations with CNS systems

Energy Consurmgthon znd Efciency

# Energy Usage: Monitor energy comsurmnption of elewator systams, including power usage,
motor effisency, and lighting consumption.

¥ Energy Cost Calculats the cost of energy wded by elevators, including electricity charges
and oerafing exrsnies

# Energy-saving Ininanves: Implement energy-saving strategies such 25 standby mode
operabon, ightng control, or regenerathse braking to reduce energy consuraplicn and
ogeerating costs

Remote Monitoring and Control

o Rarmole Accesh and Diagnodhed: Provide ramote sccess afid contnol capabiinies for
glevator systerms, allowing operstors to monmor performance, Troubleshoot sues, and
adjust settings from & centralized interface

> System Alarms and Notificathons: Generate alerts and notificatans for abnormal
conditions, eguiprient malfunctions, of safiety hazards reguirg sttenbon of IntenranBion.

Digital Audit view of the system connected.

Thie edavaiors naed o be connacted o BMWS so that they can be integratad to the Command
Center

If not, the elevator system should be brought o same subnet as BMWS to connect to command
Center
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System 5: HVAC High Side Equipment's

HWAL high side ystem to consist of the folboweng [ist of equipment's.

*  Chilled water Systérn: Chillers, Cooling Towers, Chilled water Fumps, condenser wiater
puimips, Cooling tower dgefations
¥ Ary Chillad water system meler monitgring shouid be clubbed with Chiflled water systams
afud ngt mdasured exclusnaly
Use cases for Chilled water system,

»  Use Case 1 Chiller Flant optimization Chifler Flant optimization based on dernand basad
requrements
# Lhe Case 1 Ohilled wiater Sestam mMOonitonng for il 280 redlaramants
#  Lhpcase 3 Equipment uptme and necessary retrofits wdenthed with pricnny at each
locations
KFT's Needed for command centre operations of Chilled water system.

EMidency

»  Tracking effickency for Plant room: and aach imdrviowal systarm incheging Chillar, Condanser
water fumps, cooling tower fang, Chilked water pumps, Cverall with efficiency folloanng
parsfneters are also tracked

8  Stagng and seguencing of plant room
o Swasing and sequencing of Chiller and Pumps
Energy

= Energy consurnption of the Chidled water systers 25 per benchmark and tracking
performance against the benchmark and based on reset strategies set & per load,
commonly applied stratégies would indfude

Chibed water resel sirategy

Condenser water rasat stratagy.

Free -cooting based an load and weather condifions

L3 L o

F  Understanding System reBability and Maintenance by doing nd to end integrations done
witth CRARES system 1o understand the llowing rmetrcs wiheth wiould be tracked in the
CMIRS DSt

o Maan tme to PBespond (MTTR]

Mean Time Between Failures (MTEF)

o Sensor Failures on the sites
Digital Audit vew of the system connected,

[N ]

CPM and 8845 are single softwarg which gases the Ingegration
BAS Audit wiew of the System.

CPM should be working in auto logic. Currently CPM is not in working condition.

Page 271 of 276



HCL Technology Ltd, Lucknow ) If’
Energy Audit Report Johnson
Controls

System &: HVAC Low Side Equipment’s

Eow Side HVAL systems wodd include the following,

Air Sida Supply Units: Alr Handling Units 38 types, Oulside Alr Unit, PAHL
Energy Recovery Units/Heat Recovery Units

O systems Package Alr cooling

Termirsal Units inchuding FCOU, Vav, Exhaust fans and any other Terming units
Winter copl units/Economizer unity

Arry bocal Critical termperature and alr guality done.

Use cases for HVAL System — Low side.

OV Y YOV W

F U Case 1 Oversll Alr Side system EMCiency maintsnzd
# Lk Case - VAL bow sade EU montonng Tor net 2ero requirgments,
* Use case 3: Equipment uptime and necessary retrofits identified with priority at each
locationg
¥ Use case 4 Haalthy Buildings basad on indodr 3ir gushity
KP1's Needed for command centre operations of Low side HVAL system

*  Energy Consumpton ¢ Overall Energy consumption of the HVAL systemn-low side
*  Energy Usage Index [ELN). Dwerall Energy Usage index of the HVAL system -low side

* Energy oSt Overall Energy Cost of the Alr -side system
System Performance

= Ternparature Cortrol: Overall Temperatune control of the space with limits and
Sutnnommous comtinol
» Hismidity Cortrot: Overall manitoring humidity control with accéptable ranges for
P dity Tor otcugant oomfor
F Air flow Rates ¢ Measuning sir fiow rates for distribution within the building
Oveupant Comfort and Indoor Alr Quality (IAC):

¥ 1AQ parameters: Monitoring LA0 parameters in the limit

F  Demand Control Ventiistion: How mechanical cooling is substituted using outdoos sir
uriils 3nd aUtonomous Controk.

¥ Mol cooling: Making use of Eoonafy operanons for doing natural cooling or
cosmbimation of mechanical and natoral cooding achievirg both ooctpant comport and
emergy efficiency by autonormous controds.

* (Occupant complaints and Feedbads: Comman Centralized work order system 1o register
common complaints fnem cotupant IF needed via local 2pp contnol

System Efficiency and Optimizations

*  Eficiency Metrics: Calculate efficiency metrics such as Seasonal Energy Eficiency Ratio
{SEER} and Energy Efficiency Rato |EER] for HVAL equipment.

F  Load Matching . Opfimize HVALC system opetation to malch kesting or cooling output to
buliding thermal lsads, minkmizing energy wasie during par-ioad condibons
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*  Demand Responss Partiipation: Assess the system's participation in demand respinse
programs [0 reducs perak energy demand and SUpEorT gnd rediadiling
Maintenance and Reliahility

*  gystemn Dowentire: Measure the frequency and duration of HVAL systern downtime due to
maintenanoe, repairs, or equipment falures.

# Mean Time Bebween Failures (MTEF] Calculate the sverage Dime elopiad Delwigen syslem
fallurgs or bragkdowns, reflecting systam rabiabiliny. (Dong in CAVAES Syetoms)

*  Maintonance Cotts: Track the cost of preventive maintenance. repairs, and replacerment

of HAL eguipment and components. [Done in CAMMS systems)
Digital Audit view of the system connected.

Siloed 10T systems can be integrated via AP|/global protocols to command center or o BMS via
global protocoss

BMS Audit view of the System.

> BMS needs t0 ba brought to working condiiion. Work s under progress

System 7: Water Management System

Water Management System ta ihdlude the follewing

¥ \Water Extraltion System
¥ Sawage Treatment Plant
#*  Wastewater Treatment Plant
¥*  Irrigation System
Uze cases for Water Management System
Use Case 1 Leak Datacon and Prevention
U Case 1 Water Unlization Index for ngt 2ero regueremsanis
Lise case 3- ‘Water Quality Management
Use case 4: 'Water Demand Management
Lise Case 5 Resulatory compdiznce and reporting
Use Case 6 Remotz Command and Control
KP's Needed for command centre operations of Water Management System

Water Usage and Conservation

W ow W W W W

> Water Consumption: Measure the total water corsumption of the property cver & specific
period, tyoedally in gafions of oubic meters.

¥ ‘Water Consenation Rate: Calculate the percentage reduchon in water usage achieved
through conservation measures such ay leak detection, inigation optimization, and fiture
UpsEradet:

& Water Intensity: Astess the water consumption per unit ares (e g, gallons per souare
fiedt} 1o evaluate eMclency relathve 1o building sike and GLiupanty

Leak Detection and Prevention
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¥ Leak Detection Rate: Caloulate the number of water leaks detected and resolved by the
command center compared to the 1otal numosr of leaks Idenofied

* Lgak Bepair Time: Measurs the avarage tima taken to identify locate, and repair watar
keaks froem the time of detection 1o resodution

Water Quality and Compliance

* Water Quality Compliance: Monitor compliance with water quality standanis, regufanons,
and pormis govaming drinking water, wastewater diccharge, and amaronmental
protechion

> \Nater Contamination Incadents: Track the number and séverity of water contamination
incidents, spifls, or exceedances of repulatory mite reguirng remediation o reparting.

Energy Efficlency and Cost

»  Energy Consumiption; Asess the energy consumption of Watar managemant sysiems,
including purnps, treatment plants, and distribunicn networks, typically in kifowatt-hours
(KWW,
»  Energy Cost Savings: Caleulate the monetary savings achieved through energy-efficient
Cperaton, colimitation sirateges, and equpment upgrades in waler systems
Emviranmental Impact and Sustainability

> \Water Conservation Messures: Bvaluate the effectivencss of water conservation
mibiatives, reusef recyding programs, and sustamable water management practioes m
reducing waler usage and emvironmenial impact.

* Water Footorint Reducnion; Measurs the regucton in the propery's water footprin
achigwad through officioncy Improveme s, CONTarEnon MEatures, and sustamable
praciices

Dngital Audit view of the system connected,

Integration can be achieved using Modbus ATU wath command center. Integration of command
centar with Actess Controd systam a0 help in sutomstc cagture of LFHD.

Leay detecnion i alnaady II‘I‘IE‘i‘.I'-'IIEd o BhAS wmsth sades the IRlegranan 10 Coammand CenTer
BMS Audit view of the System,
BBAS priust be brought to working condition.

System &: Fire Alarm Systems
Use cases for Fire Alarm Systems

> Use Case 1- Tracking of training and imantory for respanss
* Use case 1: Early detection and diagnostics inchuding alarm management.
» Ume case 3:Imegrated HVAC approsch using Digital twin,
F U Case 4 Incldence documenting and reporming
KPt's Needed for command centre operations of fire Alarm systems.

Alarm Response Time
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o Alanm Acknowledzment Time: Measura the tme aken by operators w atknowisdge
incormarg Nire slaom Jgnats afer delecnon,

¥ Ermergancy Reiponse Time: Calculate the time alapsed batwean the activation of a fire
alarm snd the inftiation of emergency response actions, such &s evacuabon procedures or
notification of emergency Lemvices,

o Falze flarm Bate: Mondtor the freguency of Talze alarms triggered by emwironmental

factors, syssemm matfunctions, of user arrar relatve 1o the 1013l number of atarm

activarons.

Oiperatoer Response Rate: Messune the percentage of fire alarms adknowledged and

respondad to by aperstors within a specified tmeframe.

W

System Reliabilimy and Maintenance

= Systern Mailability: Assess the percentage of time that fire alarm systems operate without
intermugptions or failures during scheduled hours.
*  Preventive Maintenance Compliance: Monitor adherence o scheduted maintenance
tasks, Inspedtons, and tesOng procedunes for fre alanm devices and systems.
Emergency Preparedness and Training

#*  Drill Partcipation Bate: Assess the participation and attendenc rates for fire drilis,
taietop exercises, and emMergency Tesponse TNIng sassions #mong command center
operators, building oocupants, and emergendcy responders.

¥ Ermergency Resporss EMacovenass; Conduct past-incident evalations and deberisfings to
asiess the affectvenass of ermergancy resporse proceduras, communication protocols,
and evacustion plans during simulated or actus fire @vents

Regulatory compliance and Reporting

» Compliance with Standards: Enswrfe compliance with local, state, and national fire safety
codes, regulatons and standards governing fire alarm systams, 12008, Inspecton, and
Mintgnancg reguirgrments

#*  Incident Raporting Accuracy: Generate sccurate and comprehensive incident reports,
decumentation, and records for regulatony compliance, insurance purposes, and legal
liahility.

Digital Audit view of the system connected,

FAS is integratod with 8445, data can bo pickied from thie BMS to comprand centar
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ECM-18 OPERATIONAL COST REDUCTIONS BY IMPLEMENTING
DIGITAL ENHANCEMENT
ECM 18: Backup calculation:
Frmen Syvsame — e—
il-l'f-'ll.l'-llﬂﬂlﬂ-llr :FH-ITI EHII'I'!’ mwﬂmﬁm ‘i_lt'l‘l'h | A _1..3-?_5_,9‘95
Areass Ciler Pt Evergy consumpen 3t NSEZ | e o Lo
EIH firnual Chifler Mlant Energy consumption for both SEZ & | B CefaB 191170
Cwvergl Annyal Chiter Plant Energy cost for both 561 & NEEL | MR b : 31038733

| S — .
Inwlhrﬂnmmmﬁm salution with one year MR G 10380691
il i = =
Paysac Yeas| Wewf | B4
Hote:

1 One time charges for Thind pasTy integration connector 10 our Open Blue plarform is 22,0005 US dofiars.
2. Year on year subscription charges will be accouriable 1o HCL

3. Abowe digital deployment will act as 3 command center prospective which will give further 3% operational cost
reduciion from 1he facility operations.
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