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Technical Specifications of Wio [as

Deaign, Planning, Supply, Instaflation, Testing and Commissioning of fallowing E&M Works/Services
with ulra-modern and slate of the art best indusiry standards and praciices, as per CPWD
apecifications, Gavt. Building Bylaws, Talangana State Fire Senvice, NBC 2016, ECBC 2017, CPCE,
MNABH, relevant |5 Codes, Indian Electricity Rules and Acts all amended up 1o dale.

» CPWD Genera! Specifications for Elactrcal Warks Part | Intermal — 2023 &5 amendad up 1o date,

= CPWD General Specifications for Electrical Warks Part 1| (External} 2023 as amended up to date.

= CPWD General Specifications for Electncal Works (Part-lll-Lifts & Escalators) — 2002 as amended
up to date,

» CPWD General Specifications for Electrical Works Part [V Sub Station — 2013 as amended up to
date.

» CPWD General Specificatons for Electrcal Works Part V Wet Riser & Sprinkler System— 2020 as
ameanded up to date.

« CPWD General Specifications for Electrical Works Part VI Fire Daetection and Alarm System - 2018
as amendad up to date,

s CPWE General Specifications for Electrical Works Fart Vil D.G. Sets— 2013 a5 amendead up to date,

» CPWD General Specifications for Heating, Ventlation & Air-Conditioning (HVAC) - 2024 3s
ameanded up o date.

Electricity for construction works shall be arringed by the contractor rom Local Electricity
supplier for which the contractor will pay the connection and electricity bill charges and
recovery shall be made In case of any unauthorized usage of electricity at the site on pro-rata
basis.

All other items which are essentially requirad for smooth and ssamiess functioning of IIT Hyderabad
Darector's Residence cam Integrated Office Ancillary Buildings and o make this building/schama
fully habitable, but not specifically mantiored in the scope of samvices, the same is deemead to ke
included within the scope of this tender and nothing extra shall be paid on this account. Complate wiring
in the Diractor's Rasdence for light. power, communication etc. shall be done in appropriate size
medium class PVC conduts. However, Fire alarm and Firedighting system wiring shall be done in M3
(mild steal) conduit,

The responsibility of Investigations, Designing, Detalled Planning, Procurement. Canstruction, Safety,
Quality, and Risk of Engineering lies with the Contractor. Contractor takes the full reaponaibility for the
design and execution

The Scope, Description of Work, Specifications, approved Conceptual Drawings far Engineering and
Architectural Flanning as provided in the Confract Documents is kept on record ae indicative &
minimum requirements, and a Ma Objection Cerificate is recorded by the Engineer in Charge, for the
Drawings prepared and submitted by the contractor after Proof Checking by competant Autherity.
Payment/Charges of Proof Checking and other incicental charges shall be in the scope of contractar, if
any and shall be reimbursed by the department afler payvment by contractar.
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The Complete wiring in the Direcior's residence for light, power, communication etc. shall be done in
appropriate size of FVC conduits. Howewer, for FAS wiring shall be ona In M5 condult only. During the
pproval of design anc drawings the contractor will submit the datz sheets and catalogues of reputed
manufaciurers of the various equipment in support of their design

CQuaslity Assurance Policy shall be adopted as per QAP and Check List for EEM Services encloged
harewith, including Inspaction & Testing of Matarials & Procass at Manufacturer's Werks, 3rd Party Lab,
etc. Mo additional payment shall be made to the contractor for inifial inspection/testing a! the
manufaciurer 's works by the representative of the Engineer-in- Charge. However, the departrment will
baar the expenses of its representative deputed for carrying out inilial inspectionasting, with prior
permissicn of Competent Authanty. However, decision aof Engineer- in-charge shall ba final and binding
on contracionassociata agencies for Hemsiproducts/equipment not listed in this Checklist The
contractar’associate agencies shall have to produce cerified copy of proof of procurement af
matzrializervica from ManufacturerOEMiauthorized cealer etc. befora claiming payment.
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Scope of work and Technical Specifications for Internal Electrical wiring,
Internal, Electrification installations, UPS System, llluminated Signage’s,
street lighting, Lightning Protection System, Earthing System, etc.

The scope of work includes Planning, Dasign & preperalion of Drawings, obtaining approvals from
the department, supgly, Installation, testing, commissioning and handover of Internal and External
Elecincal Instaliations, Building level LT panels, SDBs, Power winng, telephanafMmy candulting, LED
light Fittingz, call ball, Exhaust fens, Ceailingtwall fans, Switch boards, swilches, sockets, MCEs, MCE
DBs, power supply and distribution through cable, ightning protection requirement, earthing, streat
lights, ballarde. aszociated panels elc for the Bulding as per CPWD spacifications ag amended up
io date a5 deserbed in the details of specifications of this sub head. Complete wiring in all the
buildings for fight, power, communication etc: shall be done In epprogriate size PVO conduits.
However, far FAS winng shall be one in M35 conduit oniy,

All the works under this subhead shall be carried out as per following specifications

a) CPWD General Specification for electrical work part | Internal 2023 as amended up 1o data,

b} CPWD general specification for alectrical work part || External 2023 a5 amanded up to date.

c) CPWD general specification for electrical work part [V Sub-Station 2013 as amended wp to date,
d) CPWD General Specifications for Elactrical Warks (Pari-lli-Lifts & Escalators) — 2003 as amended
uj to date

8) CPWD General Specifications for Electrical Works Part [V Sub Station = 2013 as amended up 1o
date.

f) CPWD Genaral Specfications for Electrical Works Part W Wat Rissr & Sprinkler Systerm— 2020
g) CPWD General Spaecifications for Electrical Works Part VI Fire Detaction and Alarm System =
2018,

h) CPWD General Specifications for Electical Works Pad VIl D.G. Sets — 2013, Amendad
(05.11.2024)

i} CPWD General Specifications for Heating, Ventilation & Air-Canditioning (HYVAC) - 2024

d) Indian Eleciricity Act 2003 amended up io date.

e} Nationia Electrical Code 2016 amended up to date.
fi Indian Electricity Rule 1858 amended up to date.

g) Mational Building Code 2016 as amended up 1o date

MOTE: Thass spacifications and condifions are applicable for following buiidings of thas Project:

| 5r. No. | Name of Building Floor level

1 Director's Residence cum G+1
Integrated Office Ancillary
Buildings
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0

11

12

13

14

15

16

E

. Thacontracior has to submit MOU with assocated contractor (in casa electrical contacionis

associated), Engineers name credeniial email address & mobde no before start of work,
The contractor shall therefore employ Supervisory staff as per NIT provigion who will ba
canstantly in towch with the department and will sign site arder boak.

. All the material to be wsed on this work by the contractar shall be got approved from the

Enginesr-in-Charga inadvance bafona mstaliation at the site

Sound Enginearing practice as approved by the Engineer — in — charge. Any addtional ferm
of wark, if taken up subsagueantly, shall also confirm to the relevant specifcations mentoned
atove.

All the equipment shall be delivered with {1} Manulacturer s tasl cerlificats,

{ii) Manufacturer 3 technical cataloguas and Instalation ! Instruction (Q&M) manuals,

The work shall be carried out according to approved drawingldetails which shall be
subsaguently issved to the successfully gualified tenderer for exacution, in stages as per
instructon of the Engineer-in-Charge, who will have the right to change the layout as par
requirement at site and the confractes shall not have any claim due to change in layout

All damages dons to the bullding during the execution of elecirical work shall be the
respansibility of the contrector and the same will be rrade good mmediatsly at hls own cost
o the saiisfaclian of the Engineer-in-Charge. In case, the repair is not satisfactory, the
dapartment witl get itrectified &any expenditure incurred by the department in this connection
shall be recoverad from the contractor and decision of the Enginaer-in-charge about recovery
shall be final & binding on the contractor,

The bad workmanship will not be accepted, and defects shall be rectified at contractor's cost
to the safisfaciion of the Engineer-n-Charge. Tha program of efectrical works is o be
coordinaied in accordance with the building work,

All tha debris of the slectrical works should ba removed, and tha site should be cleared by
the contractor immediately after the accruing of debris daily, Similarly rejected material fany
should be immediately cleared off from the site by the contractor.

Cementimortar for this bensfited work is to be arranged and usad by tha contractar himsealr
and nething exira will be paid on this account.

The ceatractor or his engineer is bound to sign the site order book as and when required by
the Enginesr-in-Charge and fo comply with the remarks therein.

The size of PVOS MS conduit and wiring shall be got spprovad fram the Enginear-in- Charge
hefore the sxecution of wark,

The ceatractor shall make his own amangement at his own cost for Electricel! Ganeral tooks
and plants required for the work. In case, proper oals ars not avallable, the department will
purchase the (oals for Bonafide use of work at the risk & cost of the contractor

The contractor must make hig own arrangements for glores and walch & ward. No extra claim
for this will be entertained,

The contractor shall make his own arrangements for elecirical power supply for the
construciion activities. No exira payments for the same will be made.

The wiring and conduit route shall be marked by tha confracior in the drawing fire? and shall
be got approved from the Engineer-in-charge.

bain Board and main distribution board ©: The work shall be carried out eccording to the
drawing/details as approved by the Engineer-in-Charge. The contractor shall have to get the

2
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21.
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24,
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27,

28.

28

S0

Y

33,

sample approved before the whole ot s brought to site. The mam board, distributon boad
shall be properly laoelled

Mo tax shall be separately paid by the department separately. The rsles lendared should be
inclugive ad taxes and duties. Statutory deduciions at source shall be made while relaasing
payrmant through runningsfinal bills &5 applicable. A cerificate specifyng the rate and amount
of deduction shall however be issued by the depariment. The enlire installation shall be al
the risk and responsibiiey of the contractor until these are tested =nd handed over to the
department. The watch & ward s the responsibility of the contractor %l handing owver,

All ltems of interrelated works considered necessary fo make the scope complete and
pperative are desmed to be included, shall be provided by the confractor at no extra cost.
The connaction inter conmnecton, earthing and inter earthing shall be done by the contractor
wharever required and nothing extra shal be paid on this account

Mothing extra shall be paid for inter cennecllans with thimbles/\Wires/Tapes strips ete. used
on the wark,

The contractor shall on demand by the Enginger-in-charge, fumish the proof to the
satisfacton of Engineer-incharge regerding purchase of Wires, Modular switches &
accessories, MCBs, DBs, LED fights, fan & fixture and other Electromechanical accessories
and cther items, from the manufactures authonzaed cutlets.

Bl PYCl MS candults accessaries shall be of the same maks as conduits and shall be 51

marked. The conduits ehall be tarminated as switch boxes/metalic junchon boxes with
sutable glandelcheck nuts,

Cutting of brick walls shall be done with due care. All repairs and patch works shall be neatiy
camied out 1o match the criginal finish and ta the entire satisfaction of the Enginger in Charge
If the struclures are monelithic, the MS [mild sie=lfPVC conduit shall be casted in the walls
and ceilings as per approved layoul drawings and paints ghall be provided in accosdance of
the same. In this Project precas! censtruction technclogy will be used so the conduits shall
be casted accordinghy.

All the sub main and circuits wirng includes Ioose wire for connactions inside switch Boxes
and MCB DEs. Mo payment far these laose wires ghall be mada

To facilitate drawing of wires, 18 SWG3E Gl fish wire shal be provided along with leying of
recessed candult for which no exira payment shall be made. Conduits |sid for ather services,
like. Fire alarm system, etc., where wiring is not done alang with |E| work, fish wire shal be
invariably drawn,

The connechion between incoming switch/izolator and bus bar ghall be made with suitable
size of thimble and cable at no extra cost

Copper conduector of insulated cables of sze 1.5 Sg.mm and above shall be stranded and
terminals provided with crimped lugs

. All hardware tems such as screws, thimbles, Gl wire ete. which are assantislly requirad for

compeetng an lemas per specification wil be desmed to be included in the lem evan when
the same have not been spacifically manbioned,

All hardware items such as nuis/bolis/screwsiwashers etc. o be uzed in work shall ba
zinzfcadmium plated iron.

All Distribution Boards (DB) shall be prevwlred as per direction of Engineer-in-change

. While taying condult, suitable size junction boxes shall be provided for pulling the wire as per

the decision of the E 4n-C of E and M componant
Matarials to ba used in work are 10 be |51 marked. The makes of the matenals have bean
indicated in the list of preferred makes. N? other makes will be acceptable. The materials o
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te used in (he work shall be got approved by the Engineer in Chargefhis representative
before its use at site. The E-in-C shall reserve the right to instruct the contracior to remaove
the material whick, in his opinian, s not acceptable

34, The power points & Amps and 16 Amps can be boped together as per CPWD spacilicabon.
In singlz loop max 3 nos. of B Amps povwer points can be bboped and Max two nes_ of 16 Amp
power points can be looped, AC point/ Geyser Point / Industrial Point shall have separate
circuit wiring with 4.0 sg mm wira

35, &l switches shall be modular type with approved Makes and brand,

36. Bwitch for geyser paint shall be provided outside the washroom & sockst inside the toilat
near geyzer location both shall be of minimum 25 Amps rating.

a7, The materials usad in the waork shall be of make as per List of approved make and shall be
appioved by Engineer-In-charge bafore execution,

38. For all Elecincal and Mechanical works, the contractor shall have to work as per the
instructions of the Engineer-in-charge, Consinuction and Maintenance Depariment (CMD),
ITH,

38, The firm should submit the warranty against marufaciures defect for a period of 5§ yaars from
the dstz of completion of work for LED fittings and products from the manufacturar

40. The design, supply, installation, festing and commissioning of lightning pretectien of sach
bailding ig in the scope of contrastor. The design shall be done as per MNBC- 2018, by rolling
spherse meihod and CPWD specifications.

41 LED finings as a whele including drivar shall be guarantaed for § years. All the LED fithings
shall be suitably engraved! stickared inside, with for date of handing over,

42 The guarantze for LED fitlings shall be submitted from the manufacturer in addiion to the
guarantes from the contractor, The manufacturer shall give undertaking that n case of
dizcontnuation of model and nan-avaitzhilily of spares, they have to replace the fitings with
aquwalent! high end medel in case of manufacturing defect during the warranty penod of &
YWEEE.

43 The agency shall stand: guarantes for al lkast § years of all the LED fitlings and provide
certificate from the manufacturer [0 altend he complaints for repairing ! replacernant diracily
from T Hyderabad of all LED fittings on the basis of complainis of defectve LED fitlings.

44 Defect Liability Period: All the installations ather than LED fitfings shall be guarantesd for a
period of 35 months from the date of compietion. LED fittings shall be guaranteed for at least
ayears. Any defective materials and be replaced free of cost at tha direction of the Engineer-
in-Charge.

45 Before compiation of defect liabiity period of Thres yaars, the main contractor has to subrmit
securty deposit (in addition to 2.5%) of 5% of B0% of the price of LED fittinge {bas=ed on
Ivalces) for the remaining 2 years' wamanty pericd for LED ftlings In acceptatile form |e.,
FOR! Bank guarantsa, 1o the Engineer-n-Charge. The Sacunty Deposit deducted from the
bills of contrastor shall ba refunded o the main contractor anly afer submission of above
sacurity deposit for LED fifings by main confractor, failing which this LED sacurty deposit
shall ke deducted from Security Deposit deducted for tofal work and balance amount only
will be refundad after completion of dafect liability perod The LED Security Deposit will be
released after completion of warranty pericd of 5 years 1o the main contractor,

458 The Contracior ehall submit 2 wslid Electrical Contractor Licence for LT voltage lewvals, issued
by the Telangana State Elecirical Licansing Board.
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Technical specifications

1, The work ghall ba carmad aut as per CFWD speciicalions for Electric work

2. Whring for all E & M eervices shall ba done in conduit or done by PVC Insulated armoured
FALE cable based on requiremant

4. Minimum size of copper conductor for power wiring/light plug wiring shall be 4 sg.mm mufi
strand with FRLS copper conductar cable and for lightfan points/axhaust fan'call bel paint,
wirng shal ba done with 1.8 sq mm multi strand FRLS copper conductor cabls. The input
circuif from the disinbution board to any lighting switchboard shall be provided using 4 sq.mm
wiring only.

4. Contral wirng in all electrical panels shal be done with 2 5 sq mm FRLS copper conductor
cables.

E. Wring for Intercom / Telephone shall be terminated in sultable size of G.1. Junclion box and
RJ-11 socket (for analogue phone) & RJ45 socket (for IP phone). All the other end of wiring
shall be terminated in OFC distribution bowkrone bax at each floor and in the ELV room. The
winng shall be suitably tagged'marked meanboning the iocation of 2ach point. Wiring for both
analcgus & IF phone shall be done with CAT-64A UTP 4 pair cable.

6. All swilches. sockets, Telephone socket Data sockets, stepped type electronic fan
regulators, bell push and accessories along with matching mounting boxes shall be of
modular type and same shall be of one maka

7. There shall be separate shaftz (upts the extend feasible} in the building each for Electrical
warks (LT cables}, ELY works (CCTV, LAN, TV, Telephone, Fire alam, etc) etc.

8 Reguired llumination level for general ighting shall be achieved as per CPWD General
speclicaton for Electical par- -2023/NBC-201513 guidelines. Wherever rangs of
umination for space & mentioned, higher side of Lux level shall be taken for design purpose
ard decision of Enginger-in-Charge iz final in that regard

8 Lighting inside the building shall be arranged in such & way that the regquited averags
iHumnination level is available in each of the areas as given in the relevant sections of Mational
Buikding Code — 2016 (NBC)

10. For all the works mentionad in the chapter, the agancy shall alzo folbow tha provisions as per
MBC 2018 and provisons which are more stingent shell be foliowed for Design
conskderation

11. The contractor shall provide all the Electrical fixiures ilc SITC as per the detalled Engineanng
design and ssrvices drawings provided alongwith the lander documeant. However any cther items if
required for the appropriate functioning of building as per applcable norms shall @so be considered
part of scope of confracior without any additional cost,

Noie:

{i) In Bathroom { toilet, exhaust fan of sutable size (a= approved by Enaineer-in-charge) shall
b2 of BLDC type only.

(i} Above each wash basin LED type mirror ight of approved design shall be provided

tiii} In gach room, RJ 45 Dats & Telephone socket outlet ile wirng, sockel autet for TV shal ba
provided.

(i) Medular type call bell shall be provided, model as approved by E-in-C.
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{v) Lux bevels shall be as per NBC 2016
ivl} BLDC Ceiling fans shall be provided and moded as approved by the Engineer —in- Chamgea.

{wi}) All the commen areas e.g. LIFTS and Staircases, Lobbies, connecting comidons etc. shall
haye lighting arangement along with LED light fixtures as per actua design,

{(wiil} Also, sach LIFT lobby on every floor shall be provided with 01MNog. 164 & pin plug point for
Housekseping/Cleaning’Semvice purposss

Blote;

1. The above sockel outiets/Light points/Light fidures are indicative only and shall be
provided as per approved drawingsiplan by Engineer-In-Charge. If required, total no, of
power plug shall ke varied in whole buildings.

2. Any otiver area not mentiored above but for functianal requirement, any power point, LAN
paint, talephone poimt, TV point & required, same shall be provided after approval from
Engineer-in-Charge.

3. Buffichent adaitional LAN points shall be provided as per the requrement of IBMS, access
control, CETY mtegration and obfher P based services.

() Al internal glectnical warks shall be carnad out with FRLS PYC insulated conductor cablas
{15:384) in Dpened/recessed conduif except in Fire Alarm work, whene M2 conduit shall be
used. All switchas, sockets; 1P Phone sockel, Data sockets, stepped type ekectronic fan
reguiators, b=l push and accessones alomg with maiching mounting toxes shall be of
modular type

(i} Al lighting fixtures should be LED type having efficacy mare than 100 Lumen 7 Watt, CRI
=70, THD =10%, LM 72 & LM 80 tesl report from NABL accredited lab showkd be subimiited
by the agency.

(iii] Required ilumination level for general lighting shall be achieved on the basis of required fux
leval In varicus areas, light power density as per CPWD specification'MBC nerms.

(v Arrangemant of luminaries i various aress of buildings shall be dong on the basis of
[Humination level & light power densify as specified in CPWD specification Intemal 2013 and
Mational Building Code 2018 and shall ba got approved fom Enginesrdn-charga.

vy Cailing fans will B¢ provided in every building and st each location except tollets f Bathroam.
All ceiling fans shall be of 1200 mm sweep and should ke of § Siar rated BLDC type. Cptimurm
size ) number of calling fans for room of different sizes shall be az par provizion laid down in
CPWD spaciications for irtemal El wark 2023, Minimum air delwery and sarvice value shall
be a3 per the above specificetion, BLDC Exhaust fans of suitable capacity and sweap shall
be pravided in all the Wilets az per slandard specificationz and as per the approval of
Enginear-in-Charge.

(i) TN outlef wiring shall be terminated in suifable size of G.1, box slong with splitier, The
interconnectons of all splitter boxes fixed at all fioors shall be done properly to form proper
distnbution system with the priar approval of Engineer-in- charga
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(i) Tebaphone autlet point wiring shall be terminated in suitable size of 5.1 Junclion bax n BDUs

direct from ground floor to each DU user bcation However, conduil for telephone wiring
may be provided through branching by providing suitable size of G|, box along suitabie tag
bleck at each floor. The inter cennections of all junction boxes fivea at all floors shal be done
propesly making proper distribution system with the prior approval of Engineer-in-charge

(i) Providing incoming television [/ telephone cables from outside of each bulding is not

coverad (0 the scops of tis bid.

L

The minimum indicative lux levels recommended for gifferent typical areas of buiidings under
consideratsn are:;

5. Na | Ama descnption | Lux lewel Recommandad light fixtura
Service/Utlity rooms such as |
Al P oo, L] 250-300 |ux | Surface LED batten
1 panel room, substation, pump raom,
- Car parking area
T Surfacel Recessed found LED
. _F_rra contral noom, Common Toikets | 300 lux Diwniightors
Lify shaft, Terrace, Mumty, OH LED Buik head ftling with P 65
3 50 luw )
Tank wall protection
e i Surface/ Fecessed rund LED |
4 Caorridor, lift Lobby, waiting area 150 lux Dewnlightars
B Staircase, basament, ramp area 150 lux Surface round LED Downlighiers
Cove light! Strip light! downlight
ICylndrical  surface LED  light
L3} Entrance lobly waiting area 200 lux (Combination of Eittings and
| layout 25 par direction of En-C)
T Staff rooms 300-500 lux | LED batien Indcor kight
B Road and Qutdoor perking areas 15 lux LED straatlights

MNote: Any other area specifically not mentioned sbove shall be given with lighting solution
after approval from Engineer-in-charge.

(ix} All suspended light fittings shall use suspansion Gl wire and assembéy gither supplied

by Light fitbing ranufaciurer or by their recommandad OEMOEA

[x] Heawy duly Meizlic exhausi fan of 300 RPM with kouvers as per the regquirement of ventilstion

shall be provided in Electrical Panal room, substation, ulilty reoms elc The no. of exhaust
fandventiation fan shall be calculated en the basis of no. of air change reguired a= per NBC
201A narms,

(xl} 1 no. call bell point akng with call ball & Switches shall be provided in all especially abled

Tolets.
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{xii} Far LAN Cat-84 UTP, 4 pair cable shall be provided as par the design and io be terminated
G.1 Junchion box, & Wirng for cable TV with coaxial cable RG-6 grade, 0.7 mm solid copper
conductar PE insulted with fine tinned copper braided & protected with PYC.

{xiii} Bulk-head fitting pressure die cast housing with |P 85 pratection surface mounted — In each
landing flcar layval of all the vertical shafts except firefighting ehaft and in Terrace ares outzide
murmty, anirance of pump room and ag per dirgction of E-in-C.

(20} 1 Ne BI16 Amp Bocket outlet with switch in %t shaft ( As per requirement of It agancy),
Elecirical and LY {Communication) shaft — in each landing level of evary shaft.

{x¥] LED Ewxtsignages with 2 hours batiery back with bicoloured LED status indicator & should
visible from 40 mirs, atevery G.00 m in corridor and at gl conspicuous locations to indicate
Exit, staircasa location, tolat lacation, lifl locabon efc. as per NBC norms. All exit signages in
staircasas, exit path and in critical areas shall be an UPS D8,

{»vi) Staircase lighting shall be provided with LED emergency light with minimum 2 hours battery
Backup.

(=i} Lighting automation to be provided by connecting surtable dual mode (sensor should
sensa movamant and ccoupancy both) occupancy sensor ta lighting eircuit for entire buiding
axcluding complete fire staircase lighling, 20% of corridor lighting on each floor and comman
ared. There shall be armargement of bypass swilch so that in case of failure of sensor, the
fight can be operated after bypassing the sensor,

3wl 20% of corridor lighting en each fleor and common area, s to be connected to
separate UPS DB for Emergency purposa providing lux level of not less than 10 lux in
specified areas which shall not be connected fo Eghting automation as per NBC 2016,

{xix} In parking areas, staircase areas, corridors ede. no switch for individual light control is i be
provided all such paint shall be exacuted on boping basis and ghall ba group controlled by
MCB/switch from DB. In these areas Light contrals shall be provided In such a manner to
gwitch ON/OFF general lighting as per raquirement /bay or section wiss.

{=x) Inside the [t shaft here shall be armngement of one light point with LED Bulkhead fittings
of suitable rating iminimum 800 lumens) shall be provided at each floor level end. All light
paints shall be in group controlled and wired with 1,544 mm FRLS copper conductar cable.
18-amp power plug shall 2lso be provided at all fisors with 4 sq mm FRLS copper wiring. In
litt shaft, all 16 Amp power point shall be on single lbop.

{xxd) All Cables im Parking area, Electrical Room, Pane! room, LY rooms, Shafts shall be laid on
cable trays and approx. 25% capacity of all such cable frays shall remain unused =5 fufure
provlzson. Minmmum widlh of cable try shall not be less than 180 mm

iw0i) Buch cable tray on Parking area, Electrical Panel room at AC plant-05, Electrical Room
area shall be hot dipped Gl as per direction af E-in-C. Proper factory-made TEE, Bend,
albows, cross. joints and ather accessones shall be usad

{ el Cabie rays shall be Perforatad Hot Dipped Galvanised ron {galvanisatan thickness
Le averace mass of Zinc coating shall not ba ess than 85 micrens for 2 mm thick & 50
microns for 1.6 mm thick as per |5 standard) with perforation not more than 17.5%, In
convenient sections, jpined with connecters, suspended from the celling with G.1. suspenders

including .1, bolks & nuts, ete. 2= raguired. Sultable size a5 per site conditicns shall be used
a
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wilh thickness 1.6 mm for cable frays with widihs 300 mm & thickness 2 mm for cable trays
with width = 300mm.

{xxiv) Gl Metal runking (Race ways) for drawing LAN cables shall be done for all computer
outiets. Gl Metal trunking shal have separator in betwean power cable & LAN cables, and
apprax. 25% capadtly of all such cable frays shall remain unused as future provision.

(v} Plaar trunking shall be made up of minimum 1.8 mm thick Pre-Galvanised / Hot dipped G|
ghaal (minimum 273 GEM) including junciion box of suitable size, Couplers, Jointing sleeves,
flicor fixing supponts compleie as required. Size of the same shall be as per requirament as
per approval of engineer in charge.

{xoevi) AL! Cu XLPE cable shall be use for power distribution in al buildings.

[t Cable size shall be decided as per maximum load of the building and 25% future
expansion and shall got approved by Engineer = In =Charga

[N The rupturing capacty of the MCE's shigll not be less than 10KA, higher capacity shall
be provided f required in the detaiked design. The MCB's shall have IS mark and ruptuning
capacity of the MCCB's shall be az per design of fault level, Bul shall not be bess than 28KA,
Make of MCB/MCCEB shall be the sama as the make of MCB DB (n that particular DE).

Earthing: All earthing shall be done with copper plate sarthing unisss otherwise spacially
mentianed, Copper piale earthing syetem comprising of earth elschode, aarth conduclor,
garth bus, protective conductor ete for bulding shall be as per provision lzid down in CPWD
specifications part — |, 2013. Earthing system should be designed such as to malntain earth
resistance as specidied in CPWD specifications. Earth resistance shall be checked / tested
in harsh climatic conditions.

{Exix) Ii copper plate earthing is not possible at site due to vary hard rock a2 pear diraction
of E-I-C Copper bounded Rod earthing wil shall be axecuted. |t shall consis: of Supply,
Installaton & testing of Earthing Station, consist of 3Mtr Copper Bonded Rod of minimum
172mm diameter. with minimum 25Kg Resistance lowering compound Earthing Copper
Bonded Earth Rod made from high tensile low carbon steel and each rod should molecularky
bonding 95.9% purg slectrohvie copper to the low carbon steel core in accordance with
natonal and international standards such az BSEBS1, BS7420 and LL&BT, comprises
specitically selected compounds, which possess excallent elecirical conductivity, The earih
#lactrode shall be provided in 100 mm dia boaring, and providing masonry encloasure with
cover plate having locking srrangement and watasing plpe etc complate as required,

(o Laghining Arrestor : Lightning conductar shall be previded for building & Lighining pratection
syetem shall be designed as per reling sphers method as per NBC 2015 guidelines.

(sl ) &1l LT cables leid oufside the building portion in open area shall be aithar laid in RCC
HUME pipes or in ground with Sand cushioning and brick protection with route marker or in
RCC trench or in DWC plpes or in cable tray as per CPWD Specificelion and direction of
Engineer-in-Charga.
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Light Fitting Technical specifications:

Sr. No

item

mscription Specifications

| Surface mounting type LED fitting with diffuser having a lumen |
| autput not less then 2200 lumens, CCT 5700 - 6500K and LED
| efficacy better than 120 lemen/ wall with opal diffuser in
polycarbonate complats with CRCA / Pressure Die Cast
Algrminium Housing and life of 50K buming hours (L 70} ai 30 dag
. THD = 10%, CRI batter than 60 with inbuilt protection againat
short circuil, over voltage proteciion and surge protection of up o
| 2 KVinduding connections eic. as reqd.

LED Batten

| Surface meunting type LED fitting with difuser having a lumen
| output net less than 1100 lurmens, CCT 4000K and LED afficacy
| better than 110 lumen/ wail with opal diffuser in polycarbonata
MirTor light [ complate with CRCA | Pressure Die Cast Aluminium Heusing and

! life of 0K burning hours (L 70) =t 30 deg , THD = 10%, CR| battar
| than BD with inbuilt protecfion againg! short creult, over valtage
| protection and surge protection of up to 2 KV including

|
| cmrrerﬂ:uns et as reqd

———

i Lumninaira having minimum |lumen cutput of 1800 lumens, CCT
Recass! | 5700 K- 6500K and system efficacy betier than 110 lumen/ wall
surfacse Iwim opal diffuser in polvcarbonate complete with Pressure dis
mcwirbed | cast aluminium Housing, THD =10%. Senvice ife of 50,
LED Downlight | 000 hra @ L 70 with inbuilt protection against short cireuit, over
[Typa-Z] :vdtaga protection and surge protection of up to 2 KY including
| eennaciions ete camplele a5 requirsd,

| LED bulkhead fitting light having minimum lumen output of 800 |
[ lumens, [F &5, CCT 5700- 6500 K and system efficacy better than
[ 100 lumen/ with opal diffiser in palycarbonate complate with
pewdar coated Pressure die cast aluminium Housing, life of 50K
burning hours (L 70), THD = 10%. CRI better than 80 with inbuilt
protection against short creuil, over voltage protection and surge
protection of up to 2 KV including connections efc. as regd.

Bulkhead
Fitting

i m ey e—rrn

Wall mounted round LED light having minimum lumen cutput of

1200 lumens, 1P 65, CCT S700-6500 K and syitem efficacy beter

han 100 lumasnd With opal diffuser In PMMS completa ‘with

ight : pnlyr.arl:r-:nala! Pressure dig cast aluminium Housing, Ife of 50K
| burning hours (L 70, THD = 10%, CRI better than B0 with inbuitt
. protection against short circuit, over voltage protection and surge
| protection of up ta 2 KV including connecticns aic. as magd

Outdcor  Wall

LED light having minimum lumen output of 500 lumens, CCT

| 4000 K and system efficacy better than 90 lumen/ with anodized

aluminium reflector optic, Pressure dies cast aluminium Howsing,

life of 50K burning hours (L 70), THD = 10%, CRI better than BD

| With inbuilt protection against short circuit, over voltage protection
I

=potlight
1Gard=n lights)
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and surge pratection of up 1o 2 KV nciuding connections et as

(facade light)

Outdoor LED spollight with B-10 w warm/neutral white light

Cutdoor  light | suitable for wall washing eveniy. Servics lifie of 50,000 hrs @ L 70

with Inbuilt protection ageinst short Circuit, over voltege protection
and surge profection of
up to 2 KV including connections elc complele as required.

| Sirest ight

LED Sireet light having minimum lumen cutput of 12000 lumens,
IP 66, COT 57T00K - 6500 K and system afficacy battar than 120
umeanS watt with injscted mouldad with aluminivm Housing, THD
< 10%. Servica fe of 50,000 hrs @ L 70 with inbuilt protection
against short circull, over vollage pretection and surge pratection
of up io 10 KW including connections elc complste as required.

Post Topd Gate
light

| Fitting

| LED Luminaire | ha'-'lng minimum luman output of 4000 lumens, IP |

55, CCT 5700-6500 K and svstem efficacy betler than 30 lumen/
walt with symmatric optic diffuser in polvcarbonata compiste with
Pressure die cast sluminiom Housing, THD £ 0%, Semvice fife of
50,000

hrg @ L 70 with inkuilt protaction agaunst short cireut, over
yolEgs protection and surge protection of up o 2 KV including
connections etc complate as required.

Bl

Bollard

Note:

For all LED fittings CCT (57T00K - 6500K or 4000K or 3000K) shall be chosen based on final
design, aesthetics, functionality and as per directions of Enginaer-In-Charge. If any fitting is
not available in specific make, Technical and assthetically Similar shall be installed as per

the direction of E-In-C,

Geaneral Requirements:

The all buildings will ba planned as per 3 minmem 3 Star GRIHA ratng, thersfore, the snergy
cansumpton of the building should be minimum bul without affecting the functicnal reguiremants of
he building. So, the fitings, fixures and fans must be energy efficient To minimize the ensray
consumption of the bullding, maximum sun hght can be utiized whie designing. Wiring for internal
and axternal efeclric insiallation, copperwiing in PVG conduit e, light & fan point, call bell point,
light & power plug with modular switch, socket and accessores, LED Fittings, Exhaust/Fresh airfan,

Mirirum W LED Bofard, maximum 300mm hasght 1P 85, K10
CCT 6500K diffuser n polycarbonate complete with extruded
gluminim Housing, Service life of 50,000 hrs & L 70 with inbuilt
protection against short cincuil, over voitage protection and surge
protecton of up to 4 KV including connections etc complete ==

fequirad,

Ceiling fan, switch board, DB. MCB. MCCE, RCCB, main panel Ceiling Fans
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1.0, Lighting

Lighting shall be based on average lighting level considerations, which are as per NBC- 2016
except otherwise specified in inventory,

Contractor shall submi the Dialux analysis of lighting for intemal & external usage. Al light fixtures
shail ba LED having LMTS and LMB0 certification from NABL accredited laboratory and relevant
appraved |ES files for Dialwe. LMT2 & LMBO reports to be fumished by contractor for each typa af
LED fittings

MNas. of fitings shall ba pravided to have required LUY level az well as maintaining sesthetic loak.

The fixtures shall be of surface/ recessed type as per site requirement and drawing, Number of
fittings shall be provided an the basis of average illumination mnge for different areas subject 1o
maximum LPO specified in CPWD Internal spacification 2023 (Section 2.10 and Table 2.5) & ECBC+
Building 2017 Table E4 B 5 & 66 & NBC 2018,

Cnly & Star rating BLDC ceiling & Exhaust fans should be provided in the various part of building as
per healthy engineenng practice and as per prescribad norms/architectural drawings approved by
Engineer-In-Charga

All the modulat switch, sockets, Fan regulators ste. shall ba of equivalent specifications of Legrand
Arteor series or similar specification series of other approved makes in the tender. The cantractor
shall submit the data sheets for the modular swilches, sockets, fan rmgulators elc. along with sample
to the Engmeer-ln-Charge for pricr approval bafore procurement of the same at site.

EXTERMAL LIGHTIMG

The scope of this work consists of planning, designing and SITC of LED street lighting with poles
and at least 1 matar of arm, Ballards, post top light etc. a5 menticned below along roads, pathways,
gardens etc. around the building as per following details. Exact guantty shall be detarmined as per
the requirement of NBC 2018, as per the approved external Iighting layvout and a8 per directions of
E-in-C

Also disconnecting and dismantling exiting sirzel lightz in the rew building constrection pramises
and shifting the poles ag per the directions of Engineer-In-Charge.

5l. No. | tem

1. | 8-meter haight hot dip galvanized pole along 7-meter road

2 | 8-meter Height hot dipped galvanized pole akong B-meftar Road
3

B-meter Height hot dipped galvanized pale alang d4-meter raad

LED streedlight fitting of minimum  80W

4
§ | 1200mm long Single am &0 mm dia brackel

B FE-E_I:;E..'- Pillar for streefiight (minimum 03MNos.)
7 | Garden Bofard light
B | 4-meter haight Smart Post-op light

12
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Mote : The street light pales shall be installed st average distance of 18-20 meter. However,
contractor shall design the system to avoid any black spot on the read. All road
inside the campus, residential block surrounding area and all hostel block
surrounding area will be illuminated by lights.

Appropriate size of copper aluminivm armoured cables shall be as per CPAWD specificaticns and
shall be laid with appropriate size Gl wire required for earthing of avery strestlioht and bollard fitiing
Cable laying shafl be done in appropriate size NP2/DWE pipes of strengih nof less than SN8, which
iz kaid ingide ground at required depth below finighad Aoer level including tranching, refilling of earth,
compaction ete

Weatherproof & flameproof SMC (Shest Mowding CompoundyFRP (Fibre-reinforced Flastic) oop
inflcop out boxes 1o be considersd for all external lighting podes for cables terminationz as required
and as per the directions of Enginear-in-Charge, Howeaver inbullt cable tarmination box'systam within
the pole and completaly flushed with the pole is also acceptable as per the epproval of Enginser-In-
charge.

The scope of werk is Inclusive of RCC foundation of appropriste size with J boliz. The drawings of
each and every tem, Byout dawings. foundelions, poles shall be subméited for approval from
Engineer-ln-charge. The detaited specifications of Hems are as follows:

Strest | compound lighting:

8.00 mir long surface mounting type hot dipped galvanizad actagonal paia with at least 1.2 mir long
singla arm G| bracket In approvad design capeble of holding the luminaire. The pole sfructural design
shall be a& per ILE TRT considering the wind spesd as per 15275, the HT steel for construction
should be as per BSEN10025 grade S3&85Jo; hot dip gahlanizing on hoth intermal- and extarnal
surfaces az per |5 262915 2B335: 4759 with average coating thickness of 8570 micrans through
@ single dipping process. Tha pole shall alst be provided with hingad / chained flush door with rubber
gashket of length not less than 300mm &t en elevation of 1.0 m (approx.) from the base plate with
proper strengthering o the cuf-out of the door opening having locking armangement, eanthing
arangement (et least 0.5 m height). Each pole shall be complete with a Bakelite sheet complets
with DIM rail, & amps, 10 kA 5P MCB, screw less DIN mounting Conneclors suitable for 18 sg.mm
terminations completa with DIN bar, sharting finks, end locks etc as required

The pole shall confinuously tapered (bolt fixing type) tubukar Pole with top 70 mm dia. (mimimam)
and bottom 130 mm dia {minimum) mads of 3 mm iminimum} thick H T shest Steel  conforming to
grade £ 355 complata with G | basa plate of size not less than 220 mm (L] X -220mm {B} X 16 mm
thickness welded at bottom of pole complete with 4 Nos 20 mm dia 800 mm kang foundation bolis
confarming to EN 8 grade, inbuilt ! Vandal resistance, weather progt slecirical jJunclion box hawing
terminal Bock, MCEB 2ic mounted on baxelite sheel for looping in /ooping out of cables, with fiugh
door having locking arrangameant, aarthing arrangement (at atleast 0.5 m haight) Gl faundation bolis
(EN 8 grade) o min. 20 mm dia each with three G| nuts and two Gi washers etc complete as per
drawing.. The pole shall have a section thickness of nct less than 3 mm. The pole shall be fabricated
in 2 single sechon

The pole shall kave a single 'double side Gl bracket as per the design approved by tha engineer- in-

charge. (For Street Lights) 13
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The cable entering and exiing provision ueing appropriate size of DWC pipe compatible with IS
16205, Part 24,2017 in the foundation of poles. RCC foundation {1:2:4 with 12Zmm reinforcement)
size not less than 500 mm x 500 mm x 1200 mm in ground &nd 200 mm above ground level with
foundation bolt duly embedded before casting as per manufactures designs and recommendations.
(Cesign & drawing must be got approved from Enginear-in-Charge.

The cabla entering and exiting pravision using appropriate size of NP2 RCC/IDWE pipe compatible
with 15 16205, Part 242017 in the foundation of poles, ROC foundation i1:2:4 with 12mm
reinforcement) siza notlass than 500 mm x 500 mm x 1200 mm in ground and 200 mm above ground
level with foundation bolt duly embedded before castng as per manufactures designs and
recammendations. (Design & drewing must be got approved from Engineer-in-Charge|.

2.0,  For surface car parking, landscape, service area:
4 mater long strest light pole mada of 65 mm dia (nominal size) madium class G, pipe welded with
M.5. base plate of size 300 mm x 300 mm x & mm thick I'c drifing of holes for cable enfry, earth stud
&nd painfing pole with ene coat of ant-corrosive paint and two coats of approved guality of Aluminium
paint, Erection of the same in cement concrete 1:2:4 ( 1 cement 2 coarse sand | 4 graded stone
agaragate of 20 mm nominal size) foundation with cemant concrate collar of minimum size 0.5m dia
X1.0 m depth X 0.4m hedght above ground level including excavation and rafilling etc as required
LED street light luminaire with 2600 lumens, suitable for 230V, single phase, 50 Hz, AC supply
complete with all accessories and connecfions, earthing the body 2ic. complete &s reqd. SMO cable
lpoping box 230mm X 170mm X 108mm deep, having hinged cover plates including providing and
fixing one Mo, & amps SF MCB "C" series, and 4 way 32A brass connactar tenminals on 6 mim thick
phenalic laminated sheet for lpoping of 2 x 10 / 16 5g.mm cable and suitable size detachable gland
plate inside with necesaary hole at the battom for cable entry pipe etc.as required. Cable entry pipe
witit 50 mm dia 1.5 mtr lang medium class GI pipe suitably bent at the bottom end for cable antry ta
streat light Inaping box including threading the pipe and fidng the same with MS clamp to the pola
including painting etz complate ag required. — Not laess than 4 Nos.

4 meters pipe pole post top lghts shall be installed in parking and around Director's

Residence cum Integrated Office Ancillary Buildings every Entry [ Exit of every blocks as
per the approved drawing and directions of Engineer-In-Charge.

Bollards in the landscepe

Mimimum 2 W LED, LED bollerd, 200mm height, CCT 4000 K and IP 65 and |K10 protection with
appropriate size RCC foundation as approved by officer in charge complate ate. as required,

Tha bollards shall be installed along the roed ineide grean erea and cn periphery of green arza in
front of New School buidding &t distance of 3-4 meter,

3.0, Stresetlight control panels:

34, The panel shal be of cubicle compardmentafized wallfleor mountable outdoor type (IP 54)
fabricated out of mimimum 2.00 mm thick CRCA shest, duly powder coated manufactured by GPRI
approved pamal bullders having in-house facilites for 7 lark procass treatment and powdar coating
The panel skall have incoming MCCB, Bushar section with insulsted tinned copperbus bars cu
(zze 20% exira over calculated current), metering seclion with amsmmeter, vohmeter, LED indicating
lamps, cable allsy st Streetcompound! parkilil.gn' garden bollard fighting control section shall be
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31

3.13.

pravided withindivicual astroncmical timer in outgaings required (o feed street lighting for auiomatic
operation, wirsless RF controller gatewsy which can communiceta with the s=nsoras loceted at
fittings. 3 pole contractor, suitable size TPM incoming MCB | sutgoing SF MCBs as per tha number
of circuits, multi wey connectors for terminating the UG cable Auto OMN /OFF with Astronomical
awitch, contactor s}, imer taggle switchis}, Interconnecting copper wiring rot less than 2.5 sg mm,
&1 a5 required sultabie for aperadion on 415 Y, 3 phasa, 50 Hz, AT power supply . Therg should
ba separate controls tor Street/cormpound ight! Bollard light. Earthing/ocp earthing etc shall be
dane as per CPWD speafications

Distribution of electric power to street / compound lighting etc. and gate lights shallbe with FRLS
KLPE insulated and PVC sheathed aluminium sorductor amared UG ceble of 1700 {151 marked).
& SGW Gl wire shall b2 used for street light eathing. Minimum 1-1.5 M cablie shall be kept extra
at each strest light pole for loop and maintenance purpose.

The cables shall ba laid diractly in ground, NP2 pipe, closed or open duct, cable frays or on surface
af wal sle. dapanding upon the site conditions and as per direction of Engineerdn.charge. Tagging
of cables on both ends of each circuit of streel, compound lighling and gate lights shall be done.
Before lay of cable work, trench/ cable iny/ pipe work shall be inspected by E-4-C

Lighting luminaries for street | compaund! garden bofard end gate lighting shall be of LED fype as
specified in bid documents.

All lights of street, compound! Garden baollard and gate shall be controlled by astronomical fime
switch. There shall ba arrangement of bypass switch so that in cese of fziure of time switch, the
lights can be operaled afler bypassing the sams,

Earthing of Street / compound ghting shall be caried out a3 per CPWD Ganeral Specifications
Fart-| {Intermal}-2023 and CPWD Genaral Spacdfications Par-l {External)-2023,

RCC pipe of surtable size (as mantioned balow) for protection of UG cehles shall be used for road
crossing, eniry in to bulldings and paved areas

Underground cables of size up to size of 35 sg.mm (up to 2 run of cables)- 150 mm dia,

Underground cables of size exceeding 35 sg.mm but nol exceading 120 sg.mm [up 8 2 run of
cables) - 200 mm dis,

Underground cables of size axocsading 120 sgmm but not exceeding 300 sq.mm (up to 2 run of
cables) - 300 mm dia,

. After completing the work, necessary 1es! resulls as envisaged in CPWD General Specifications

Par-1 (Intermal)-2023 end CPWD Genaral Spacifications Far-l (Extarmzl)- 2023 shall be reponded
and submitted to the dapartmant. The results shall be within permissible limits.

. Stresl light panel / feadar pillar panel shall be installed on brick / RGE foundation st minimum height

of 5800 mm above ground level as per approved diagram.

After 12,00 night 50 % of &l outdoor lights (every alternate fitting} shall be off. circult lEyout and
outdcor ioop wiring shall ba provided accordingly

Each panel will have surge protection Deviee of suitable capacity
FEEDER PILLAR
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Quidoar type Feeder Pillars shall be suitable for 3 phase, 50Hz, 415 voits, A.C. system and shall
genarally conform to |5 5039, Feeder Pillar shall be fabricated as per CPWID specification ‘and
sound engineanng praclice, Fabrcation shell be stared only aftar approval of drawing by Engineer-
In-charge. All componenis of feeder piliars like MCCEs, Bus bar, MCBs, astronomical timer eic
shall fulfill all reguiremant of relevant IS codes. MCCBs uplo 250 amp capacty should have
breaking capacity not l=ss than 36 KA and that of more than 250 Amp shall have breaking capacity
50 KA. Al MCHs to be usad shall have breaking capacity not less than 10KA Bus bar shall ba of
tinned copper electrolytiz grade. For all MCCEs and MCBs [Tz = |Cu, Endosures of feeder pillars
shall be painted with ¥ fank process,

The strest light feeders should have confrolied by the Manuwal! Auto mode (Digital timers).

MOULDED CASE CIRCUIT EREAKERS

Moulded Case Circut Breakar shall be ircosporated in the Feeder Pillars wharever specified
MCCBs shall conform to 18 12847 (Par-Il} IEC-247(2) in all respects. MCCB"s shall be sukable
eiiher for single phase AC 230 volts or three phasa 4 15volis. The MCCR shall of thermal magneatic
type upta 2004 rating and MOCE abowe 2504 rating shall be of microprocessor based having
overioad and short circult protaciion. The incomer MCCB ghall alza have earth fault protection and
time delay. The main incaming MCCB/ACE provided in the main panel of each bullding shall be
microprocassor based and shall be suitable for BMS operation

Slgnages I Sign boards:

The scope of waorks consists of

(i) Signages: Dezigning , manufactunng, providing and fixing of self-giowing photo luminescent
safety shgnages on 1.2 mm thick aluminum sheest of variows matker as brisfed by the Englneer-
in= change such as elecirical safely precaution, instructions for ift passengers, fire safety
measuras, ndication of varous shafls, anfrance | exit, stairs, toilets, fire exit ele. having zingle
sida printing /computerzed setting of lefters on the photo luminescent as base chemical
coversd with stabilizer coating complete as reguired for various buldings under construction
Yheravar reguired kght iluminated signagasz shall be usad.

i Slgn Boards (For various bulldings): The scope of work also congists of design, supply,
fabrication and fxing of sign board using word made af acrylic cut oul ketter with LED and
reflacting winyl ehest 2e per design approved by Enginess-in-charge. The board ehall be
fabricated with 3mm thick ACP sheet, Powder coeted aluminum shest ghall be fixed from
therear side of the entire board to make box section. Powder costed aluminum cuts and
bracket shall be used of mirimum 3 mm thickness,
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ELECTRIC POWER DISTRIBUTION & WIRING
Introduction
The slectric power wil ba receivad and distributed in 2 building, through foliowing means: -
i  Cabling and switchgear io receive power.

i The building i= divided into convenant number of parts, each part sarved by a nsing main
system 1o distrlbute power verficalhyhorizontally,

i,  Powarflaws from rising main through tap-off box to floor main board o fnal DBe and then to
Wifing.

iv. Dedicated circuif for different loads swch as lighting, HVAC, power plug loads shall be
provided, wherever possible,

¥, Riging main, which takes care of géneral lighting and power outlet lead of the Building, should
have indepandent cables for Bighting as well as power, whenver possible. Oiher loads like
lifes, water pump sats, other motor loads are fed by independent cables of suitable capacity
fed from properly designed essentialf non- eszential LT power pangls with suitably designed
switchgear having necessany contrel and safely fealures.

vii  Therefore, the distribution'wiring system essantially consists of provision of cables,
gwitchgear, rising man, bus-ducting, sarthing, lyirg of pipes! conduits etc. (in surface or
recass) based an proper detaled designing o decide on varicus sizes! capacities of these
companents and varicus controls and safaties invalved, to provide an efficient, raliable, safs
and adequate electical distnbubon and wiring system,

Wi A typical sehematic diagram of power disiribution of a building is enciosed.
Systam of Distribution and Wiring

{1} The wiring shall be done from a distributon system throwgh main andfor branch digtribution
boards. The system design and locafion of boards will be properly worked aut.

(it} Each main distrébution board and branch distributicn board shal be contralled by an incoming
circuit breskarfinked switch with fuse. Each oulgoing circuit shall be controlled by a ciroult
braaker/gwitch with fuse,

(it} For non-regidential and residential bulldings as far &5 possible DBs shall be separate for light
ard power

(vl Only MCCB/MCBHRE fuse type DBs shall be used. Rewirable typa fuses shall not be used
(W] Threa phasa OB= shall not be used for final circuit disfribution as far a8 possikls

{vl) ‘Powear wiring shall be kept separate and distinet from light wiring, from the lavel of croults, | e,
beyond the branch distrbution boards. Conduits for light'power wiring $hall be separate.

Lwil) Eseantialnon-essantalUPS distributicn E-Eﬂll'l?wil have a completely independent and separate
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distribution system starting fram the main, switchboard upto final wiring for each system. As for
example, condul camying non-esseni@l wiring shall not have essential or UPS wiring. Wiring
faressantial &nd LIPS supply will have thair own conduit system. No mixing of wirtng is akowed

iwiil) Generally, no switchiboard will have mare than one source of Incoming supply. Mare than one
incaming supply will be allowed only at main board with proper safety and interlacking so that only
ane source can be switched on at a time.

ix} Each MDE/DB/Svatch Board will have reasonable spare sutgoing ways for fulure expansicn,
{x) Balancing of 3-phase circutt shall be done.

3.3 Wiring

.. Subbmain & Circuit Wiring

(@) Submain Wiring

Submain wiring shall mean the wiring from one mainidistribution switchboard 1o another,

(B} Circuit Wiring

Circutt wiring shall mean the wiring from the distibution board to the 1st tapping point inside the
switch box, from whars point wiring stasts.

24.3.2 Measurement of Submain and Circuit Wiring

{1} Circuit and submain wiring shall ba measured on linear basis along the run of the wiring. The
rreasurement shall include all iengths from end to end of conduit or channel as he casa may be,
guciusive of interconnectons inside the switchioard efc. The ncreasa on accoun! of diversion or
slackress shal not be included in the measurameant.

(i) The length of cifcul wirkhg with two wires shall ba maasurad from the distribution Board to the
nearest switch box from which the point wiring starts. Looping of switch boxes also will be counted
towards circuit wiring, measured along the length of conduit'channel.

(i} When wires of diflerent circuits are grouped in a single conduit' channel, the same shall be
meaasurad an linear basis depending on the actual number and sizes of wires run.

iv) Protective (lcop earthing) conductors, which are run along the circuit wirng and the submain
wiring, shall be measured on linear basis and paid for separataly.

Note: Conduit camying submain will not carmy circultpoint wirlng, Similarly conduit carmying circuit
wiring will not carry submain‘paint wiring. Conduit camying point wiring will not carry submain/circuit
wiring

3.3.3 Measurement of Other Wiring Work

Except as specified above for point winng, circuit wiing and submain wiring, other typas of wiring
shall be measured separately on linear bagis along the run of wiring depanding on the actual numbsar

and sizes of wiras run.
1%
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3.4 Point Wiring

3.4.1 Definition

A point tather than socket ouilet point) shall indude all work necessary in complete winmg to the
fofowing outlets from the controlling swstch or MCE

(@) Ceiling rose or connector (in the casa of polnts for cellingfexhaust fan points, prewired light
fittings, and call balks),

(B) Cailmg rosa {in case of pendanis excapt siiff pendants)
{c] Back plate (i the case of shiff pendants)

[d} Lamp holder {in the case of goose neck type wall brackets, batten holkders and fittings which are
naot prewired},

3.4.2 Scope
Following shall be desmed to be included in point wiring:

{8} Conduit’channel as the case may be, accessorias for the same and wirng cables betwean the
swilch box and the paint autlet, loop proteciive earthing of each fan/ light fixture.

ik} Al fixing accassores such as clips, screws, Phil plug, rawl plug etc, as reguired.

{c) Metal ar PVC switch boxes for control switches, regulators, sockets efc, recessed or surface type,
arnd phenolic laminated sheet covers aver the same

1d} Cutlet boxes, junchion boxes, pull-through boxes efc. but excluding metal boxes if any, provided
with switchboards for loose wires/condull terminations

ie} Control switch or MCB, as specified

f13 pin or 6 pinsocket, ceiling rose or connactor as required. (2 pin and 5 pin socket oullet shall not
be parmithed )

ial Connactions to calling rose, connecior, socket outlet. lamp hiokder, switck sic,
{hi Bushad conduit or percelgin tubing where wirng cables pass through wall ete,

{Mote: In areas whare false ceiling are provided, temmination of wires should be at the fittings.
Flexible conduits from ceiling [unction Doy to the fittings shall be provided duly coupled at both ends
Thiz shall be included within the scape of paint wiring. |

(1} Inlerconnacting winng batwean ewitches wihin the switch box on the same circuit
3.4 3 Maasurernant

fa) Poirt Wiring (other than socket outlet points)
&
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{1} Unless and otherwise specified, there shall be no linear measurement for point wiring for Iight
poits, fan points, exhaust fan points and call bell peints. These shall be measured on unit basis by
counting, and classdfied @3 lakd down in 3.4.4.

J.4.4 Classification

Points measured under 3.4.3 on unit basis shall be classified as under according to the type of
buiiding:

&} Residential Buildings
{1y Group ‘A, for poant wirng for type |, typa 1l and type 1l residential guarters and hostals.

iif) Group ‘B, for point wiring for type IV and above type of residential guartsrs and baracks,
() Non-residential Buildings

Group ‘G’ Tor all types of non-residential buildings such as oMces, hospitals, l2barstones, educational
institutions, fibraries ete

(g) Far any Other Type of Building

The group undar which the poinis are to be classified shall be decided by the concemed Chief
Enginear (Elect.)

3.4.5 Point Wiring for Socket Qutlet Points

i) The light plug (8 A} point and power (18 A) peint wiring shall be measured on linear basis, from
the respectva fapping point of live cable, namely, swilch box, another socket outiet point, or the sub-
distribution board as the case may be, up to the socket outiat.

(i) The metalPVC box with cover, switch/MCB, socket outlet and other accessones shall be
maasured and paid 35 a separata item,

Note: There shall nomally be no "on the board” light plug pairt.

(iii} The power point autlet may be 168 A% A six pin socket cutlet, where so specified in the tender
documents,

346 Group Control Point Wiring

(i} In the case of points with more than one poini controllad by the same switch, such points shall be
measyred in parts i.e. (a) from the switch to the first point outlet as one point and classified according
to2.4.4, and (b) for the subssquent points, the distance from that outat to the mext one and so an,
ehall ba treated a5 separate pointis) and ciassified according to 3.4.4.

{iiy Mo recovery shal be made for non=-provision of more than ona switch in such cases.
2.4.7 Twin Control Light Point Wiring

{11 & light paint controlled by wo nembers of tero way switches shall ba measurad as two points from
the mIIﬂ-Q o the awilches on aither sida and classilied accord iI'Ig o344,

(i) Mo recovery shall ba made for non-provision %rmre tham ane ceiing rose or connecior in such
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CHSES,
3.4.8 Multiple Controlled Call Bell Point Wiring

{i} Inthe case of call bell points with a single call bell gutlet. cortrolied from mare than one place, the
points shill be measured in paris i e.

1a) from the call ball outlet to one of the nearest ceiling roses meant fior connection to bel push,
treatad as one point and classified according to 3,44, and

ikl from that celling ross to the mexl one and =0 on, shall be treated as separate poinbis) and
clazsified according to 3.4 .4

(il Mo recovery shall be made for non-provizgion of more than one ceiing rose or connector fior
connection to call bell in such cases.

3.5 Wiring System

11 Vitring shall be done only by tha laoping system. Phasallive conductors shall ba looped at the
switch box. For point wirimg, neutral wirafearh wire looping for the 1zt point shall b2 dene in the
gwitch box and neufral/earih leoping of subsegueni pointa will be made from point cutlets

(ii] In wiring, ng joinis in wiring will be permited any where, except in switch box or point outlets,
where jointing of wires will be aliowed with use of suitable connectar

{illy The wiring througheut the installation shall be such that there 15 no Break in the neutral wire
axcept in the form of inked switchgear.

{iv) Light, fans and call bslis =shall ba wired in the lighting” circuits. 1545168 sockat outlets and other
power ocullets shal be wired in the "power circults. 3A%5A sockel autlets shall alsc be wirad In tha
‘posvar’ circudl both in residential a5 well as non- residential buildings.

i) Colour Coding

Following cofowr coding shall be folowed Inwiring:

Fhase RediYelowiBlue, {Thres phase wirlng)
Live Red {Single phaze wiring)

Neutral Black

Earth - Yellow/Green.,

i Termination of Circutt into Bwitchboard

Circuit will consist of phazefnautraliearth wire. Circuit will terminate in a switch board (first tapping
point, where from paint wiring staris) in following manner

Fhase wire terminated in phase connestar. Neutral wire erminated in neutral connectar, Earth wirs
terminated in earth connecar

21
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The switchboard will have phase, neutral and sarth terminal connecter blocks o recelve phase/
neutral! earth wirs.

4.2 Run of Wiring

{f} The type of winng shall be as specified in the tender documents namely, surface condutirecessed
gonduit, steelPVC, channel

(il Surface wiring shall run as far as possible along the walls and ceiling, so &s 1o be easily accessibie
far inspaction

{iii) Above false celing, in no case, opan wiring shall be allowed, Wiring will ba done in recessed
corduit or surface stael conduit,

(v} In recessed conduil systemn, roules of conduit wili be planned, so that various inspection boxes
provided don’t presant a shabby look, Such boxes can be provided § mm abave plaster level and
they can ba covered with plaster of paris with marking of junclion boxes.

(v} Whnera number of elecincal services like electrical wiring, telephone wiring, computer cabling,
pass through corridors, it may be propar o plan such servige with properly designed aluminiumiPVC
channels duly coverad by 5 false ceiling, so that subsequently such service can be maintgined and
adcitional cables can be provided

(I} Generally, conduits for wiring will not be taken n floor slabs. VWhen it is unavoidable special
pracaution to be taken to provide fioor channets with provision for safety and maintenance
Alternatively false floonng can be provided

3.3 Passing thraugh Walls or Floors

(] When wiring cabbes ars to pass through a wall, these shall be taken through a protaclion (steelf
VL) pipe or porcalain tube of suitable size such that they pass through in a stramght line without
twigt or croes in them on either porcelain, PVMCor other approved material.

{ii} All floor openings for camying any wiring shal be suitably sesled after installation,
3.4 Joints in Wiring

(1 No bate conductor in phase andfor neutral or twisted jeints in phase, neutral, and! or protective
conduciors in wirng shall be parmitted

i) There shall be no jmnts in the through-runs of cables. If the length of final circuit or submain is
mare than the ength of 8 standard coil, thus necessitating a through jeint, such joints shall bs made
by means of approved mechanical connectorns in suitable junction boxes

{#) Termination of muliistranded conductors shall be done using sutable crimping type thimbles.
3.5 Ratings of Outlets
[tz ke sdopted for design],

(i] Incandascent lampsa in residential and non-residantial buildings shall be rated at B0W and 100W
.
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respectively.

{it Ceiling fans shall be rated & GOW, Exhaust fans, fluorescent tubes. compact fluorescent tubes,
HPNMV lamps, HPSW lamps etc. shall be rated accarding to their capacity. Control gear loses shall
be also considersd a5 spplicabla,

{iiy 64 and 164 socket outiet points shall be reted =t 100W and 1000W respectivaly, unless the
actual valuas of loads are apecified,

36 Capacity of Circults

{i} Lighting circuit shall fead lightfany call bell peints. Each circuit 2hall not have more than 800 Watt
connected load or maere than 10 points whichever is less. However, In case of CFL points where load
par point may bo less, number of points may ba sutably increased.

{ii} Powar circuit in non-residential bulding will hawve cnly one oullet par circuit.
fiiiy Esch power circut in residentizl building can feed following outlets:

{8] Mot mars than 2 Mas. 164 autiets.

{b] Mot mers than 3 Moz, 6A outlets.

ich Motmore than 1 No1ea and 2 Mos. B4 outlsts.

(iv) Load more than 1 KM shall be controlled by suitably ratad MCB and cable size shal be decided
as per caleulatisns

(v) Power Wiring with Bus Trucking

it s parmiftad to maet large-scale power requirement in & hall, or fioor, Wwith use of single phase or 3
phass bus bare running inside 2 metal enclosure. This will be provided with csraful deeign and uea
of fectory fabricated bus-trunking of reputed make, confoming o relevant BIS standards and with
slandard accessaries like End feed unht, tap off with necessary safety feslures like over current,
short=clrcult and earth faull protection. Such trurking will be of specified breaking KA rating.

3.8 Socket Qutiels

i} Socket oullets modular type shall be 82 3 pin, 16 Amp 2 pin or 16/ Ame & pin. 5 pin socket
autlats will nol be permitted,

The third pin shall be connectad o earth through proteciive {loop earthing) conductor, 2 pin or & pin
sockets shall not be permited to be used.

(i) Conduciors connectng electrical appliances with socket outlets shall be of flexible type with an
earthing conductar for connection o the aarth terminal of plug and the metalic body of the alecirical
applance

{iii} Sockats for the power oullets of rating above 1KW shall be of indusinal type with associated plug
top and controling MCE,
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(v} Whera spacifiad, shutter type (interlocking fypa) of sockets shall be used.

{v) Every socket outlet shall be controliad by a swiich or MCB, as specified. The contral switch/MCE
shall be connected on the live' side of tha lina.

{vi) BAMBA and 16A/18A sockel outlets shall be installed at the fellowing positions, unless othenwise
epecified,

(a8} Mon-residentisl bisidings = 23 cm sbowve floor level,
(b} Kitchen - 23 em above working platiorm and away from the likely positions of stove and sink.

(=) Bathroom - No soecket outlet is parmitted for connedting a portable applisncs thereto. MCBAC
switch may be provided above 2 m for fixed appliances, and at least 1 m away from shawer

{9) Rooms in residences — 23 em above floor level, or any other level in special cases as desired
by the Engineer-in-charge

ivil] Unless and othervize specified, the control switchies for the 54 and 164 sockel outiats shall be
kept along with the socket outlets.

3.7 Cables

(i} Copper conductor cable only will be used for submain/ circult! peint wiring.
(i} Minimum 226 of wiring:

Light Whring: 1.5 sg.mm.

Powar Wiring 4.0 sg.mm.

Fower circud rated Maore than 1 KW, Size ag par caleulabion.

(i} Imsulation Copper conductor cable shall be PYC insulated conforming to BIS
Specification,

() Multi stranded Cables are perrittad to be used
3.8 Flexible Cable

(i} Conductor af flaxible cables shall be of copper. The cross sectional area of condustar for flexibla
cabhe shall ba as par design

(i} Only 3 core flaxible cables shal be used for conneching single-phasa appliances.

{ili} Uniees the flexiblz cables are machanically protacted by armodr, ar torgh rubber, or PVC sheath
these shall not be used in waorkshops and othar places whare they are liable to mechanical damage.

{iv) Flexible cablie connection to bell push from ceiling msa shall be taken through stes
conduit'metallic casing and capping.
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3.8 Wiring Accessories
{g] Cantrod Switches for Paint

(i} Gontrel swilches {singke pole switch) camying not more than 164 shall be modular type. The switch
shail be "On' when the knob is down.

tilif@) In typa |, 11 & I guarters, Earracks & school buildings (excapt principsl’s & staff rooms) eto
Piano typa switches shall be provided (uniess specifically asked for by the user department /
Architaet ]

(B) Modulsr type switches to be provided for remaining types of bulldings

I8 In af types of ramaining non-residantial buildings & residential buildings of type IV & above &
Tranzsit hostel or as may be decidad by the Architact’ user departmant. {Mote: Provision is meant for
nesw constuctions and in existing buildings during rewiring if the building wark rercvation 13 alse n
progress in the area, Olherwise existing fype of plano switches will be continued, )

{iily It is recommended fo pravide double pale MCB in proper enclosure as power oullst for window
type AC units, geysers eic

{b} Switch Box

i} Switch box shall be hot dip galvenized, factory febricated, suitable in size for surface! recess
mrnunting and sultable in size for accommodating the required number of swiiches and accessories
(where required ta be usedfar applications other then modular switches! sackets),

(il Swilch box also can be of non-mefallic matenal, The technical sanctioning authonty wil approve
spacified makes of reputed guality and specifications,

(e} Swich Box Covers (for application other than moduiar typa)

Fhenolic lamingied sheets of approved shade shall be used for switch box covars, These shall ba
of 3 mm thick synthatic phenalic resin bonded laminated sheset &5 base materal and conforming o
grada P-1of |5 2036 ; 1874,

Mote: Specification for swiich boxes is covered in the chapters on the vanous iypes of wiring.
[di Cailing Rose
{I} A calling rose shall not be used on g circud, the voltage of which nomnally exceeds 2500

{ie} Qnly cne flexitle cord shall be connected to & ceiling rose. Spacially designed caiing rozes shall
be used for muliiple pendants.

{ii) A ceiling rose shall not embedy fusa terminal as an Integral part of it
(el Lamp Holders
¢} Lamp holders may be batten, angke, pendant or bracket holder iype as reguired. The holder

ghall ba mada of brags and shall be rigid enough to maintain shape on application of a nominal
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external prassure. There ahould be sufficient threading for fixng the bass to the lamp holder part
&0 that they do not open owt during attention o the lamp of shade,

Lamp hoiders for use on brackets and the like shall have not less than 1.3 om nipple, and al thase
for usa with flexibie pendant shall be provided withcord grips,

{iii} A lamp holders shall be provided with shade carriers.

i) Where center contact Edisen Screw lamp holders are used, the outer or screw contact shiall be
connected o the ‘meddle wire', or the neuiral conducior af the circuit,

if} Fittings
Types: The type of fitings shall be as specified in tender documents,
Indoar Type Fittings

it} Where conductors are required fo be drewn through tube or channe! leading 1o the fitting, the
tube or channel-must ba free from sharp angles or projecting edge, and of such size as will snabls
them ta be wired with the conductors used for the final circuil withoul remoying the braiding or
sheathing, As far as possible all such tubes or channels should be of sufficent size to pemit
lnoping back.

i} Wires uzed wilhin prawired fittings shak be flexible with PYC insulstion and 140,193 mm
(minimurm} copper conductors, The leads shall be terminated on buiit-interminal block, celling rosa
or connecior, as requirsd,

(i} Fittings using discharge lamps shall be complete with power factor comeclion capacitors,
sither integrally or externally, An earth terminal with suitable marking shall be provided for each
fitting for discharge lamps

i) Fittings shall be instaliad such that the lamp is at @ height of 2. 4m above fioor level, uniess
ctherwiza directed by the Engineer-in-charge,

i) Fittings made of CRCA shall be phosphatized and powder/epasy painted, For coastal areas
and humid area like toilets, kitchan, for prolonging the life of such fitings, corrasicn frea materials
e angingering plastc, aluminum, slainless stec! etc. should be used.

Ouidoor Fitlings

Cuidoar fittings shall have suitable IP protection, Itis prefarable that sireet light fittings are of cas!
aluminum baody of IF &5, for reducing recurning maintenance cost and improved pedormance
Where reguired |P & fittings akso can be provided for reducing mainienance freguency and cost

Other fittings, which ars nat available with tested 1P 6554 protectian, can be properly fabricated
with weatherprool features, proper gaskelng etc. As far ag possible corrosion free malarial (ke
casl aluminums, stainless stael, engineaning plastics may be used for fabrication of such fitings, o
prowng Me of such fitings. There should not be any exposad wiring in such cutdoor fittings.
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3.10  Attachment of Fittings and Accessories
{8l Conduit Wiring System

(i All accessories Tke switches, sockel outlets, call bell pushes and regulators shall be fixed in
fiush pattern inside the switchiregulator boxas Accessories like ceiling roses, brackets, batten
holders etc, shzll be fived on outlet boxes: The fan regulators may also be fixed on outief boxes, if
eo directed by the Engineear-in-charge

i) Aluminurm alloy or cadmium plated iron scraws shall ba uzed to fix the accessones totheir bases,

(i) The swiich box/regulator box shall normally b mounted with their battom 1.25 m from flioor
leved, unless otherwise directad by the Enginear-in-chargs.

(k) Fixing to Walls and Ceiling

(iy Weoden plugs for fixing 1o walliceiling will not be allowed. Fixing will be done with the help of
PVC eleeves/Rowel pluges dash fasteners as requined

{it) Drilling of holes shall be done by drling machines anly. No manual driling of hole will ba
allowed

3.11  Fans, Regulators and Clamps
ia] Calling Fans
i1 Ceilling fans including their suspension shall conform to relevant Indian Standards

(i} The capacity of a cailing fan to maet the requiremant of a room with the longer dimansion D
migters should be ahout 55 O m3dmin.

(i} The height of fan blades sbove the finor ghould be (3H + W4, where H s the haight of the
raor, and W is the height of the work plane.

() The minimum distance batwaan fan Blades and the calling should be about 0.3 maters.

vy When actual venlilaled rone doas not cover the entire rocm area, then oplimum size of celing
fan should be chosan basad on the actual usable sres of the room, rather than the total floor area
of the room.

(¥} The number of fans and the opimum sizea for rooms of diffgrent dimensions are ghven n the
following tabla:

337



Optimum Size/Number of Fans for Rooms of Different Sices

Rovam Room Length

Fiurhy
i dlr Jor o om P A B Im Hm 2m [4m Lam
(i 2 £ i) il {7k {4l = e f1£ 2
I 120071 | 140071 [IS00N] | 1050V | 120002 | 140002 [ 14002 14002 (120403 | 140073 | 14040/3
4 12001 | 12007 12062 [ 12002 | 1Z00V2 | 140002 | 140002 150002 [12MWT | 140003 | 15003
4 140101 14001 J1400:2 | 14002 | 140002 | 1400/3 | 14002  |1500:2 |1400v3 | 140003 | 150043
6 1200:2 | 1400:2  000E | 10804 [ 120044 | 140004 | 14004 | 150004 |1200v6 | 14000 | 150006
7 120402 | 140002 1105004 | 10504 | 1200 | 140004 | 14003 | 1500 (120066 | 140008 | ES006
g P22 | 14007 (12000 | 1200/4 | 1200454 | 14000 | j40058 (15004 (120006 | 140046 | 15005%

[0 | 1400:2 | 140004 | 14000 | 140044 | 140008 | 140054 | 15000 (140006 | 14000 | 15007

10§ 149002 | 14002 (140004 | 1400/ | 1490049 | 14004 | 14004  [E3005 L4006 | 14000 | 150006
i1 L3000 | B3002  |15000d | 150004 | 1500/ | 15004 | 15009 | T500¢ [ 15000% | 15000 | 1500/
12120003 | 903 (120066 | 120006 | 120006 | 140006 | 140006 | TS009% (120007 | 1400 | 14000
13 | 14003 | 14003 [1200v6 | 12004% | 120076 | 140076 | 1400:6  [1300v% | 14009 | 1400/ | 1500/9
14 LEODS | TA0HES | F00NG | 140mcs | 140006 | 140006 | 140076 || S00V6 [ 140079 | 14000 | 1500/0

Mote: This table is indicative only. Case specific design should be done by fisld officers based on
site conditions & conafraints

ivii} Energy Efficient fans with BEE 3=5-star rating or complying with IS 374: 1573, shall be used
The minimum service value of fans shall be 3.5 m3mindW and sir delivery 200 m3/min

The values of sarvice factor and air dalivery for celing fans with 1200 mm

Star Rating Index Calculation for Ceiling Fans (1200 mm sweaep)

Sear Rating Service Falve fror Celling Foars®
| Star >3 2te<34
2 Star =34 <36
3 Star =36t0<38
4 Star =18t <40
4 Siar =40

"here x |5 the base service value as per IS 374 | 1878, BEE has proposed a base service value
of 2.2 gt present and would upgrade it to higher value once the BIS vaiue iz finalised.

* The BIS has proposed from the year 2010 the service value of 3.5.

2%
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* All ceiling fans covered under this standard shail comply with minimum 2ir Dekvery of 210 m3/min
For other fan size (mm) the following table may be consderad

Standard Power with Air Dellvery of Fan as per the IS 374 Code

FanStze Tipe Minineun dir Dedvery | Minkvon Seevice Valoe . Mevlrmam Power Inpei

fetiea) i md i W ' (1]
D Capacitpr | AC 130 3l 41
bC 130 34 3B

1030 Capacitor | AC 150 3l dk
B 50 34 44

20 Capacitor | AC 200 i 30
[ D il 4.5 44

1400 Capaciter | AC 245 4.1 il
| pe 245 4.8 | 51

1500 Capacitor | AC am 43 61
D 21 5l 53

Mote: Air delivery values are on the basis of air velocity measurements up o 15m/ min

{viii) Btep Type Electronic reguiators should ba used instead of resistance type regulatoes for
cantrolling speed of fans

{ix) All cefling fans shall be wired to celling roses or to special connector boxes, and suspanded from
hoaoks or shackias with insulators between hooks and suspension rods. Thars ehall be na joint in
the suspension rod.

{x) For waadan or stesl joists and beams, the suspension shall consist of Gi fiat of siza not less than
4L mm x 8 mm, secured on the sides of the joists or beams by means of two coach screws of size
not less than 5 cm for each flat, Vwhers there is space above the beam, a through-bolt of sze not
less than 1.5 om dia, shall be placed above the beam from which the flats are suspended. In tha
latter case, the fate shall be secwred from movements by means of another bolt and nut at tha
bottem of the beam, A hook consising of MS rod of sze not less than 1.5 em dia shall be inserted
between the MS flat through oval holes on their sides. Atematively, the fiats may be bent inwards
to hoid tightly between them by means of a bolt and nut, & hook of ‘5" farm

(xi} In the case of 'I' beams, flats shall be shaped suitably to catch the fianges and shal be held
together by meanz of a lang bolt and nut

{xii}) For concrete roofs. a 12 mm dia. MS rod in the shape of 'U" with their verficsl legs bent
harizanially at the top at least 19 cm on eithar “'9{?" and bound to the top reinforcemant of the roef
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shall be used, as shown in Fig. 5.

(i) In buildings with concrate roofs having & low esfling height, where the fan clamp mentioned
under sub-clause (v) above cannot be used, or whersver specified, recessad type fan clamp Inside
metallle box, as shown in Fig. 6 shal be used.

(xlv) Cancpies on top of suspension red shall effectively hide the suspension

{#v) The leading in wire shall be of nominal cross sectional arsa not kess than 1,5 sq, mm, and shall
e profected from abrasion.

{wvi) Unless otherwize specified, all ¢eiling fans shall be hung 2.75 m above the foor,

(vt} In the cage of measurement of extra down rod for ceiling fan Including wiring, the same shall
be measured in units of 10 cm. Any kength less than 5 an shall be ignored.

{=viil) The wiring of extra down rod shall be paid as supplying and drawing cable in axisting conduit.
(b} Exhaust Fans
(i} Exhaust fans shall conform to ralevant indian Standards,

(it} Exhaust fans shall be aracted at the places indicated by the Enginesr-in- charge. For fixing an
exhaust fan, a circular opening shall be provided in the wall to sult the size of the frame, which shall
be fixed by means of rag bolis embedded in the wall, The hole shall be neally plastered io the original
finish of the wall, The exhaust fan shall be connected 1o the exhaust fan point, which shall be wired
&s near to the opening as possible, by means of a Bexible cord, care baing taken to see that the
Elades rotate in the proper direction.

(i} Exhaust fans for installation in corrosive atrmoesphere, shall be painted with special PYVC paint or
chiorinated rubber paint,

(iv) Installation of exhaust fans in kitchens, dark rooms and such other special locations need careful
consigeration; any special provigions needed shall be specified.

(c] Regulators

The metallic body of regulators of ceiling fans’exhaust fans shall be connecied o earth by
profechive conductor

2.12 Marking of Switch Boards
(i} Schematic Diagram

First a comprehensive schematc diagram for each bullding is to be prepared, starting fram Main LT
Panel, rising main, submain boards, DBs, etc and the manner inwhich they are connected. This will
inciude essantial, non-=ssential and UPS systems. Sizes of interconnecting main'submain cablez
ehall be indicatac

{ii} Marking of each Main Board
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Esch mzin boardisubmain board shall be marked indicating rating of each incaming’ outgoing switch
and the details of [cadiarss it feeds. Detaillsize of incoming and crtgoing cabie also shall ba marked
indicating fram whiere the incoming cable has originated.

(i) Marking of Distribution Board

Each Déstribution Board shall ba marked indicating detail of incoming switch [Size of cable and from
whera it is fed) and marking of each outgoing MCE indicating the area it feeds, Suitable marking
sticker will be suitsbly fixed to indicate such detaifs.

(iv] Markirng of PeswerLight DBs
Powerl/light DBg shall be rrarked 7' and 'L’ respectvaly.
[v) Marking for Hons-essentialEssentiallUPS/Swilch Boards

Each swiichboard shall be marked essantal/non-essentialllPs to indicate the nature of such
ewitchboands.

[vi} Making of Main Earthing Terminal

Main Earthing terminals in main/submain switchboard shall be permianently marked, as "Safety Earth
- Don't Remove”

313 LT Distribution Switchgear
Cinly following type switchboards will ba ugead:
(a) Main/Submain switchbaard of cubicle type.

i) 0Bz = Conventional DBs of reputed makes can alsa be uzed with the approval of technical
ganctinning authority in addition to prewired DB

] Spacially designed switchboards.

Also specially designed switchboards can be used with detsiled specification and fabrication
drawings approved by the technical sanctioning authaority

id) Specifications of cubicle panel and pre-wired D8 are given in Clause 7.1 2 of Chapter 7,
3.14 Location of Switchboards

(il Switchboards are 1o be located i common areas like cormidors, lobby . and ot to be located
in locked room

{ii| Switchboard shall ba located only n dry situatian and in well-ventilated spaca. They shall nct be
placed m thevicinky of storage battery or exposed o chamical fume

(i} Swilchboards shell not be erected above gas stove, ar sinks or within 2.5 metercf any washing
unit n washing reome of lunderings or in the hafl‘i"i roome, foilete, or kitchan
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i) Az far as possible main boards shall not be located in basement. Such main boards can ba
located in ground fioor

(v} It is preferable to locate floor main boards in rising main shalts of adeguate size, with stesl doces
[having ventilation) or In suitable room

{vi) Similarly DBs can be in suitable nitches in corridor walls having doars

{vil Locating main boards under staircase or standing open in cormider is not @ desirable practice,
basides being highly unassihetic.

(witl) The main switchboard, which receives power to the building, should be invariably located in &
switch room, having round the clock access, for emengency attendance o the switchboard.

4.15 Guidelines for Planning Residential Areas
{i) V.G, System of Power Distribution, Streed Lighting, Telephone Cabling and TV Cabling

For leng-term economical maintenance, better reliability of service, safely, protection against heavy
ralns, storm, wind etc. and aesthelics, underground cable system will be genesally followed. Also
considering the high cost of land, underground system results in better economic uiilizaton of land
area, othersise substantial land route has to be earmarked for overbead lines,

(it} Efficient working of slreet lights and staircase ighting is required for security of the colony and
safety and convenience of the residents. Therefore, adequate sireet ighting, staircase lighting is to
be provided Generally back lanes of residential blocks remain dark. Such arese are also io be
covered by baesic siteet lighting for security

{iiiy Kitchen

{1} Exhaust fans apaning with ons paint oullat to be provided irrespactve of yardstick of provision af
exhaus! fans.

{i#) In addition fo one 16 A B-pin power outlel for kitehen, one 3 pin § Amp. outlet 1o be provided for
watar filter.

i Washing Machine

Location to be finalized in consultation with the Architact A power outlet plus water supply/drainage
to be coordinated with Architect'Civil Engineer.

() Meatar Board
[For a Block of Qhiardars)

Genarally for a block of quarters of 27344 storied, electric supply for sach block is receivad in a matar
board, whare & cubicle meter panel is provided with sysiem of power distibution to each guarter.

At present such meter boards are invariably located under steircase. This is not a desirable practics
from technicaliaesthetic viewpalnt

It iz technically desirable o coordinate with Architect fo provide separate meter room for each block

of guaners or & number of biocks. -
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[wi¥ Stair Case Lighting

tair case lighting is-to be treated as an extengion of sireet lighting, for security and convenience: of
the residents. CFL (1 x 17 Wal) lype stair casa lighting may ba provided o reduce foad. As for
example, need of 200 quarters can be met with 100 CFL fitting {each of 11 walt), with connacted
load of 1.5 KMV only. Incandescant stair casa lighting and bulk head fithngs should not ba provided,
in wiew of sxcessive energy consumpticn and fow burning hours

{wii) Emergency Electric Supply

For ensuring essential water supply and security lighting, 2 D.G. s2tta be provided for each colony
o take care of water supply pump sat, streel Bghling and essantial load reguirement of buildings
ke CGHS Dispansary, Cammunily Canier stc.

{wiii) Fittings
Subject fo limit of yardstick of fittings for various types of guariers follewing guidelines to be provided
{i} Every room to be provided withr one fiscrescent filting for energy saving,

(i} Kitchen to be provided with a llusrescent ittiing, tapped from a batten halder threwgh an adopier),
50 that In case of need batien holder can be usedwith bulbs

{il) Incandescent bulkhead fittings not to be used.
{iv} Cualiky fitings of reputed make to be used,
{Ix} Main Board of Each Quarter

It shall ba MCE typa with provision of ELCE with the incoming MCE. i shall ba lecated in & nitch with
ventilatad deor cover, in the room connecting to the entry of the gquarter, MCE DB zhall be pre-wired
type, for trouble free sanice

{=) Carroson Free Fittings

Coastal areas and humkl areas ke kilchen, toilel are subject to carrosion, which substantiaily
reduces the useaful life of such ftings, besides giving an ugly 100k on ascount of rasting.

Thersfore for coastal arsas, and cther humid areas cormosion free type of ittngs {like aluminium,
stainless steal, engineering plastic) shoukd be used, for ensuring long fife of such fitings and 1o
achieve lifa cycle economy, after teking into account recurring expenditure on sccount of painting of
fittings.

[} Telephone Wirng

Telephone wiring i (o be providad for each quarer. One outlat up te type |1 guartars, twa outlets up
ta type IV quartars and three outiets above type IV quarters, Such telephone wiring to be brought o
a tag-block at & suitable point in ground floor. Provisions shall be kept for suitable entry-pipe for
laying incoming telephone cable.

(xii) TV Cabling

313



Internal TV cabling shall be provided, with two cutlets up to type |1l quarters and three outlets far
type IV guarters and sbove. Similarly, from suitable point at ground fioar, TV cabling shall be
provided. With use of sultable spliters, such TV cabling to be connecied to each quarter,

[=iify Lighting for Parks

Colonies are providod with parks. Such parks shoukl be provided with adequaie lights o Include
area lights, pathway lights etc. so that the parks can be effectively used by the residents and they
remain sacure during night time.

{xiv) External Pipe Network for Laying Telephone and TV Cabling for the Colony

Starting from a suitable room, pipe network may be provided o lay telephones/TY cabies for the
colony. Suiteble road cross pipe and manholas to be provided for drawing such cables and their
maintenance,

(=xv| Preliminary Estimata o Take Cara of Telephana/TV Cabling in a Coleny

Al present, such services are provided in a very crude manner making use of existing pales and
hanging cablas. Apart from making colonies shabby, such services ara subject to damages and
unsatisfactory service. Therefore preliminary estimate should provide for such TVITelephone cabling
for the calony

(xvi) Other Allied Services

Maderm residential colonies require support sarvices like CCTV (for Gate and house security),
intercom system. basc security system efo. for the safety and conveniance of the residents
Therafore, praliminary asfimate should provide for basic pravisions for such satety/security systams
Most of these sarvices pay for themselves within 3 /4 years of nstallation, besides providing security,
which somefimes amount o life saving instances.

3.16 Guidalines for Planning Office Buildings

(i} The main abjectiva is to avoid possible fire hazards, which cals for sound detalled desgning and
use of quality equipments and materials axecuted with sound workmanship and supervison

(i} All zcontral LT Panals, contralling powar supply to the entire building will be located in a centralized
ream, from where centralized control and monitoring of the entire power supply system can be made

{lii) Earth fault protection shall be provided for each individual bullding at the LT receiving point i.a
Hain LT Panel, ELCE shall not be provided &s a matier af routing In distribution boards. These can
be provided, if required, by the Chisf Engineer {E), In change.

i) Office buikdings are prone to fire hazard during night hours. Therefore, after office nours, &l the
LT Panels should be switched off. Based on need af the building, only the specified LT pansl 1o be
kept ‘O which feed tha loads during night hours Such panel, caled common service panel, may
feed following Ieads, which are normally used after office hours:-

a) Some specified lifts,

k) Staircase! Comdor! Compound light. 14



) Fire protaction loads

d} Purnp Sats.

&} Other loads which ar2 kept 'ON' after ofiice hours.
1} Reliabilty of Power Supply

Minimum two transformers to be provided to provide certsin redundancy. Also a smaller size
transformer may be provided (o lake care of reduced load during ‘after office” hours to have energy
saving of fransformer, aftar proper technical evaiuation

i) It is preferabls to plan for 3 separate service building, 1o combing ali ekectrical and mechanical
senvices of the building, sothat the services can ba maintained comprahensively st 3 lower costand
alse reducing the overall area requirement Such service building can combine eleciric sub-station,
DG Sels, UPS, Alr- conditioning Plant, water supply purmp sets, eic,

(v} WWhile planning. maintainabiity of various services fo be ensured, ke providing facilites like
atess, approachability of varous sguipment’s, maintenance space et

METALLIC CONDUIT WIRING SYSTEM
4.0 Scope

This chapter covers the detailed requirements for wiring work in metalic conduits. This chapter
oovers both suface and recessad types of works

4.1 Application

(i} Recessed conddit is suitable generally for all applications. Surface condult waork may be adopted
in places like workshops, plant rooms, pump rooms, wiring abova falss ceiling/below false flaoring,
and at locations where recessed work may not be pastible to be dane. The fype of work, viz. surface
ar recessed, shall be as specified In the respective works.

(i) Flexible conduits may only be permitted for interconnections between switchgear, DBs and
condull terminations in wall,

4.2 Material
4,21 Conduits

i1 All mgid conduit pipes shall be of steel and be 15| marked. The wall thick- ness shall ba not less
than 1.6 mm {16 SWGE) for condults upte 32 mm dia and not less than 2 mm {14 SWGE) for conduits
abiove 32 mm dia. Thesa shall ba salid drawn orreamed by welding. and finished with galvanized or
stowa enameled surfzce

(i) The maximum number of PYC Insulated cables confarming ta |5 594 © 1200 that can be drawn in
one canduitis given size wisein Table |, and the number of cables per condut shall not be exceaded,
Cenduit sizes shal be selected accordingly in ea;{q run

. I
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{iii} Mo stael conduit less than 20 mm in diameter shall be used

4.2 2 Conduit Accessonias
{1) The conduit wiring systern shall be complete in all respects, including thelr accassores.

(i) All conduit accessorieg shall be of threaded type, and under no circumsiznces pin gap typs or
clamp grip type accessories shall be usad,

(ili} Bands, couplers atc. shall ba solid type In recessed type of works and may be solid or inspection
type as required, in surface type of works,

(iv} (a] Saddies for suface conduil work on wall shall nod be less than 0.55 mm {24 gauges) for
conduits upto 25 mm dia and not tess than 0.8 mm (20 gauges) for larger diameter, The
corresponding widths shall ba 19 mm & 25 mm,

&) Tha minimum width and the thickness of girder clips used for fiking conduits i steel joists, and
clamps shall be &5 per Table i,

4.2 3 Outlets

{I1 The switch box or regulator box shall be made of metal on all sides, axcapt on the front In the
case of Cast boxes, the wall thicknass shail ba &t least 3 mm and in cese of welded mid sigsl
gheat booes, tha wall thickness shall nat be less than 1.2 mm {18 gauge) for boxes upts-a size of 20
em x 30 cm, and above this size 1.5 mm (16 gauge) thick M3 boxes shall b= used. The metallic
boxes shall be duly painted with anticormosive paint before erection as per chapter 15 of these
Specifications.

{ii] {ayOutlet boxes shall be of one of the sze, coverad in the Schedule of Rates (Elect ), 2012

{b) Where a large number of conlrod switches andfor fan regulaters are required to be installed at
one place, thase shall be installed in mars than one outiet hox adjacent o each other for ease of
mamtenancs.

tiii} An earth temminal with stud and 2 metal washers and termimal block shall be pravided in aach
MS bax for lemination of protective conductors and for connection to sackel sutietmetaliic baody of
fan regulator efc.

() A metal strip shall be welded/scrawsd, o the matal box &5 support i tumblar typa of contral
switches, sockets andfor fan regulators in flush pattem

i) Clear depth of the box shall not be less than 53 mm and this shall be Increased suiakly to
gccommodale mourting of fan regulators In flush patiern

(vi) The fan regulators can alao be mounted on the switch box covers, If so stipudatad in the tender
specifications, or if =0 directed by the Enginesr-n-charge,

(vii) Except where otherwize stated, 3 mm thick phendlic lammated sheels as por clawse 3. 144c)
shall be fixed cn the front wilth brass screws, of aluminium aboy! cadmium glatad iron screws as
approved by the Engineer-in-charge.
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4.3 Installation

4.53.1 Cammmon Aspects for Recessed and Surface Conduit Waorks

(i1 Conduil Joinis

(a) The canduit work of each circuit or section shall ba complated before the cables are drawn in.

(b) Conduit pipes shall be joined by means of scrawed couplers and screwed accessories anly
Threads on conduil pipes in all cases shall ba betwaan 13 mm to 19 mm long, sufficient to
accommodate pipes to full threaded portion of couplers or accessorieas

{c] Cut ends of canduit pipss shall have no sharp edges, nor any burrs l&ft to avoid damage to the
insulation of the conductors whila pulling tham through such pipes.

{d} The Engineer-in-charge, with a view o ansuring that the above provision has bean carried oul,
may require that the separate lengths of conduit ete., after they heve been prepered, shall be
submitted for inspection before being fixed

{&] Mo bare thréaded pertion of conduit pipe shall be allowed, uniess such bare threaded partion s
treated with anticorrosive preservative or covered with approved plastic compound.

il Bends in Conduit

tal All necessary bends in the ayatern, ingluding diversion, shall be done aither by neatly banding
the pipes without cracking with a bending radius of not less than 7.5 cm, or altlernatively, by insarting
suitable solid or Inspection type normal bends, ebows of similar fitings. or by fixing cast
ireninspecton boxes, whichever iz most suitable.

(o] No length of condult shall have mara than the equivalent of four quarter bends from outlet to
outlet.

(C} Condult fittngs shall b avoided as far as possible on conduit system exposed ta weather. Whera
nacessary, solid fype fittings shall be used.

{iii} Cutiets

(&) All outlets such as switches, wall sockets etc may be ethar flush mounting type, or of surface
mounting type, as specified in the Additional Specifications,

{b) All swiiches (except piano type switches), socket outiets and fan regulatoes shall be foed on
metal strips which shall be screwed / welded to the box. Piana type switches and accessories shal
be fixad on the phenalic laminated sheet covers in flush patiam.

{Iv] Painting after Erection

After installation, il sccessible surfaces of condult pipes, fittings, switch and regulator boxes stc,
shall be paintad in compliance with the clauses under Chapter 15 "Pairting”.

4.3.2 Addibonal Requirements for Surlaca Conduit Work

37
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(i} Painting before Erection

The outer surface of conduit including all bends. unions, tess, junction boxes etc. forming part of the
conduit system, shall be adequately protected against rust whan such system is exposed 1o weather,
by being paintad with £ coats of red oxide paint applied before they are fixed

(i} Fixing Canduii on Surface

@} Conduil pipes shall be fixed by saddles, secured to sultable approved plugs with screws in an
approved manner ai an interval of not more than one metar, but on eithar side of the couplers or
bends or similar fittings, saddles shall be fixed at a distance of 30 om fram the center of such fitings.

(o) ¥Where condut pipes are to be [2id along the trusses, steel |oists ete. the same shall be secured
by means of saddles or girder clips or clamps as required by the Enginesr-in-charge.

ich I ieng distance sfraight run of conduit, inspeciion type couplers at reasonabilz intervals shall be
provided, or running threads with couplers and jam nuts shall be provided.

{Ili) Fixing Outiet Boxes

Cnly poriion of the switch box =2hall be sunk in the wall, the other porlian being projected out for
suiable eniry of condult pipes into the box.

433 Additioral Requirements for Recessad Conduit 'Work
(i} Making Chase

(&) The chase in the wall shall be neatly made and of ample dimensions 1© permit e conduit to be
fixed in thea mannar desired

(&) In the case of buidings under consfruction, the conduds shall be buried in the wall before
plastering, and shall be finished neatly after erection of conduit.

() In case of exposed brick / rubble masanry work, special care shall be teken to fix the conduit
and acceszones in posiicn along with the bullding wark.

fii} Fixing Conduits In Chase

{a) The conduit pipe shall be fixed by means of staplas, J-hooks, or by means of saddles, not mara
thary 60 cm apart or by any other approved means of fixing,

(bh All threaded jomis of conduit pipes shall be reated with some approved preservetive compound
o secure protection against rust.

(i) Fizing Conduwts in RCC Work

(&} The conduit pipes shall be laid in position and fixed to the steel reinforcement bars by steel
binding wirez befora the concreling is done. The conduit pipes shali be fixed firmly to the steel
reinforcement bars to avoid their dislocation during pouring of cement concreie and subsaquent
tamping of tha zams
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b Fixing of standard bends or elbows shall be avoided a5 far 25 practicable, and all curves shall be
maintained by bending tha conduit pipe iself with a lang radiua, which will permit easy deawing in ef
conduciors.

{c] Location of nepection | junchion boxes in RCC work should be identifed by suitable means o
avoid unnecessary chipping of the RCC slab subsequently 1o locata these boxes.

{iv) Fixing Inspection Boxas

(o] Suitable inspection boxes to the minimum requirement shall be providad to permit inspaction and
ko facilitate replacement of wires, if necessary,

b} Thase shall be mounted fush with the wall or celling concrate. Minimum 85 mm depth junction
boxes shall be used in reof slabs and the depth of the boxes in other places shall be as per IS 2867
;1985

(o) Sultable venlilaling holes shall be provided in the inspeciion box covers.
v} Fixing Switch Boxes and Accessories

Switch boxes shall be mounted flush with the wall, All cutlets such as awilches, socket aulists ste,
shall be fiush mounting type, unless olherwise specified In the Additional Specifications.

{wil Fish Wira

Ta faciltats subsequent drawing of wires in the condult, Gl fish wire of

1.6 mm/1.2 mm (16/18 SWG) ehall be provided along with the laying of tha recestad condult
{wiil Bunching of Cables

(a) Cables camying Direct Current may, if desired, ba bunched whatever their polarity, but cables
carmying alermating current. if installed in metal conduit shall always be bunchad so that the cutgoing
and return cablss are drawn into the same conduit.

(b} Where the distribution is for single phase loads only, conductors for these phases shall be drawn
in one canduit.

(<) In case of three phaze loads, separale condults shall be run from the distrbulion boards to the
load poinis, or outlets as the casa may be.

4.3.4 Earthing Requirements

(i) The entire system of metalic conduit work, induding the outiet boxes and ather metallic
accessories, shall be mechanically and electrically continuous by proper screwed |Qints. or by
doubde check nuts at terminations, The conduit shall be confinuous when pazsing through walls or
floars

{ii) A protective (loop earthing} conductor]s) shall be lad inside the conduil batween the matalkic
switch boxes and distribution switch boards and farminated with proper earth lugs! terminats. Qnly

FYC insulated copper conductor cable of specified size green in calour shall be gliowad,
34
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(i} The protective conductors shall be terminated properly using sarth studs, eardh terminal bisck
alc. &= the case may ba.

(iv) Gas or water pipe shall not be used as proteclive conductor {earth madium).
TABLE |
Maximum Number of PVC Insulated 650/1100 V grade Aluminium ! Copper Conductor Cabile
conforming to 15 654 - 1890

Mot bl cross 20w 23 pm A2 I5 ann SF e | 04
JT;’L”{;’;";‘HJ s |a|s |8l s|a|s|e|ls|e|s]s
543, 1M
F 2 3 -+ 3 fi i ¥ d Fii] If iz | 1
1.5} 3 4 1mn i 18 12 = — = = =
i) ] 3 i 12 £ - - -
4 1 2 i 5 11 | =
f | 2 = & el g | sl SIS S |E S =
10 | 2 L -1l lsl el3] g1é)] - | < |-
16 - - 2 2 3 3 & 5010 A [ B
5 - - - - 3 2 5 3 i 9 7
35 - - - - - - 3 ) 1] 5 ] 4
50 R Ty (TN e LW e e B 3 g
0 = = =] =§= 1 & || =% 3] 4
Note:

{1} The above table shows the mawemum capacity of conduits for 8 simultaneous drawing In of
cablas

{2} The columns headed "Sapply to runs of conduits which have dstence not exceeding 4.25 m
betwean draw In boxes and which do not deflect from the straight by an angke of more than 15
degrass. The calumns haaded "B" apply to runs of conduill, which deflact from the stralght by an
angle of maore than 15 degrees.

{3} Conduit sizes are the nocminal external diemeaters
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TABLE

Girder Clips or Clamps
[Clause 4.2.2 (W) b]

Sipe of Comdied Hitefih Thichness
{120 mm 1%mm 0.5 mm {20 5WiG
(1) 25 mim 1% mm 0% i (240 5WGE)H

{0y 32 mm & above 23 min | 2mim o 5WG)

NON METALLIC CONDUIT WIRING SYSTEM

5.0 Scopa

This chapter covers the detailed reguirernents for winng work in non-metallic conduits. This chapter
covers both surface and reécessed ypes of wiring wark

5.1 Application

£.1.1 Recessed condult wark s generally suifable for all applications. Surfacs condult work may be
adopted In places like workshops etc. and whare recessed work may nai be possible o be done.
The type of wark shall be as specified in individual works.

5.1.2 Flexible non-matalic conduits shall be used only at femminations, wherewvar spacified,

5.1.3 Spacal Precautions
a. [If the pipes are fable to mechanical damages, they should be adeguately protected,
b, Mon-metallic conduit shall not be wsed for the folowing gpplications:-

i In concealedinaccessible places of combustible consiruction where ambent
lempsratuns

i, exceeds 60 degrens C,
iii. In places where ambient temperature is less than & degrees C.
iv. Forsuspansion of fluorescent fitings and other fictiures.
v. Inareas exposed to sunlight.
5.2 Materials
5.2.1 Conduits

(i} All nan-meiallic conduit pipes and acmssuri&sﬁball ba of suitabie material complying with 15 25039
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SA87E and |& 3419 | 1838 for rigid conduits and |5 BE37 (Part §) : 2000 for flexibhe conduits. The
interior of the conduils shall be free from obstructions. The rigid conduit pipes shall be 15| marked.

{ii} The conduts shall ba circular B cross-section. The conduits shall be dasignated by their nominal
oulside diameter. The dimensional details of rigid non-metallic conduits are given in Table 1.

{iif) Mo ran-metallic conduit less than 20 mm in diameter shall be used,
{v] Wiring Capacity

The maximum number of PVC insulated aluminiumicopper conductor cables of 650/1100 V' grade
confarming to IS 694 : 1200 that can be drawn in one condult of various sizes 18 given in Table |
under clause 4,21 (i}, Conduit sizes shall be selected acoordinghy.

5.2.2 Conduit Accessories

(1) The conduit wiring system shall be complete inall respect induding sccessores,

(i} Rigid conduit accessories shall be normially of grip type.

(i} Flaxible conduit accessones shall be of threaded type,

(v Bends, couplars ofe. shall ba sobd fype in recessed type of works, and may be solid or inspection
type as required, in zurface bpe of works

(V) Saddies for fizing conduits shall be heavy gauge non-metalic type with bese

[vi) The minirmurm width and the thickness of the ardinary clips or girder clips shall be as per Table
IV,

(vily Farall sizas of conduit, the siza of clamping rod shall ba 4.5 mm (7 SWIE) diametar.
5.2.3 Outlats

(i} The switch box shall ba made of efther ngid PYE miolding, ormild steel, or cast ron on sl sides
except 2t the front. The regulator boxes shal however be made only of mild steel or cast iron,

[iiy P boxes shall comiply with fhe requirements laid down in 1S 14772 © 2000, Thesa boxes shall
be free from burrg, fing and internal roughness.

The thickness of the walls and base of PYC boxes shall not be ess than 2 mm. Tha clear depth of
PVT boxes shall not be less than B0 m

[ii1) The epecifications far matallic boxes shall b2 as per requirements of clause 4. 2.3,

[Iv) 5 mm thick phensodo aminated sheet covers for 2ll fypes of boxes ghall be as par reguirements
of clause 3.14(c),

5.3 Installation

5.3 1 Comman Aspects for Both Recessed and Surface Condul Works
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(11 The erection of conduits of each circuit shak be completed bafore the cables are drawn in
(1) Conduit Joinis

(&) All joinis shall be sealed/cemeanted with approved camerd Damaged condult pipasifitiings skall
not be esed in the work. Cut ends of conduit pipes shall have neither sharp edges nor any burrs
left to avoid damage to the insulation of conduciors while pulling them through such pipes.

{b) The Engineer-in-chame, with 8 view to ensuring that the above provision has heen carned out,
may require that the separate lengihs of conduit ele. atter thay have baen prepared ghall be
submitted for inspaction before being foed.

i) Bands in Condui
t1a} All bands in the system may bea formed gither by bending the pipes by an approved methed of
heating, or by inseriing suitable aco=ssories such &5 bends, elbows or simikar fitings, or by fidng
nor-matallic inspection boxes, whichever is most swtable. Where necassary, solid type fittings
shall be used.
(b} Radius of bands in condudt pipas shak not be less than 7.5 cm. No length of conduit shall
have mara than the equivaient of four quarter bends from outiet to outlet.
¢y Care shall be taken while banding the pipes 1o ensure that the conduit pipe is not
injured, and that the intarnal diameter iz nat effectively reduced.

(v} Outlete
All switchas, pluge, fan regulators et ahall be fited in flush pattern, The fan regquiators
can be mountad an the awitch box covers, If so stiputated in the tender specifications, or
if 5o directed by the Enginesr-in-charge.

{v) Painting
Afier instaliaton, all accessibla surfaces of meétalic accessaries shall be painted in
compliance with clauses under Chapter 15 "Painting”,

832 Agditional Ragukarmants for Surface Conduit Waork

i} Condult pipes shall be fixed by heavy gauge non-metallic saddles with base,
sacured to

suitable approved plugs with screws inan approved manner, at an interval of not
miore

than 60 cm, but on aither side of couplers or bends or similar fittings, saddles shall
be

fixad at a closer distance from the centre of such fitings. Sictted PYC saddies may
also

be wsed where the PAVT pipe can be pushed in thraugh ke slots
(i} Where the conduit pipes are o ba lald along the trvsses, steel joists elc, the same
shall
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be secured by means of saddles or girder clipe a5 required by the Enginear-in-

charge.

Where it is not possible to use these for fixing, suitable clamps with boks and nuis
shall

be used
yiik) I the condull pipes are lable to mechanical damage, they shal be adequately
protected
533 Addiional Reguirements for Recessed Conduit Work
i) Making Chaee

Requirermants under clauze 4.3.3 (i) shall be complied with,
(1) Fizmng Conduits in Chess

i3] The conduit pipe ghall be feced by means of stapkes, or by means of non- metsllic
saddles,

placed at nat more than B0 cm apart, or shall be fixed by any other apgroved means
of

fising

by At edther side of the bands, saddies/staples shall be fived 3t a distance of 15 em frem
the

centre of the benda.
(i} Erection in RCC Work:

Requiramanis under clause 4.3 3 (i@} shall ke complad with.

[iv) Fixing Inspeciion Boxes

Requirements under clause 4.3.2 (i) shall b2 complied with
(v} Fixing Switch Boxes and Accessories

Requirements under clause 4.3.3 (v) shall be complied with
{wi) Fish Wire

Requirements under clause 4.3.3 (vi) shall be complied with,
iviiy Bunching of Cables

For ease of maintenance, cablas carmying direct Gyrrent or alternating current shall always be



bunchead 85 that tha cutgaing and retuen cables sre drawn in the same conduits,
5.1.4 Earthing Requirsmeants

[i} A protective (earth) conductor shall be drawn inside the conduit in all distribution circuits o
pravide for earthing of non-current carmying metalic pars of the installafion These shall be
terminaled on the earth lerminal in the switch boxes, andior earth tarminal blacks at the DBs.

(i) Gag or water pipe shall not be used as protecive conductars [Barth medium),
TABLE Il
Dimensional Details of Rigid Mon-metallic Conduits
[Clause 5.2 1(ii)]

(Al dimensions in mim)

Chusside Mesclmnm Mindericn Mezrimidim Mdindmatern
Digmeter Curside Tride Permibanile Permissibi
i ) Lameter Digmeter Erpenpiric) e Charlity

fiir men) {in ayor) e (i e fim aoy
2 +10.3 172 1.2
23103 Zh.6 nl
32+03 L ] 02
40+ 1.3 153 0.z
30+ 10,3 45.0 0.4
TABLE TV

Cirdinary Clips or Girder Clips

fClaive 5.2 Zivi]
Stze oy Condult Hideks Thitcheess
(1) 20 mm & I35 mim 1% mm 20 WG (0.9 44 min)
(1) 32 mm & above 25 mm TR SWHG (1259 mum
CABLE WORKS

§.1 SCOPE
This section covers supply, laying and jointing as reguired and festing and enargizing all cable work,

5.2 SPECIFICATION OF CABLE
2.1 11 KV grade XLPE insulated PYG sheathed amoursd Aluminumd Copper cable shal be 3
care earthed of slzes as spaciied. The cabk shall conform o 1S 1554, Part |l
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3.2.2 1.1 RV gradae XLPE insulated PVC sheathed amourad Aluminum § Copper cabls shall be 3
¥ /4 cove of sizes as speciflied. The cable shall conform 1o |5 1554 Part 1.

5.2.3 All controd wires shall be 650 YV grade copper conductor Halogen free fire retardant or
FELS PV insulated, confarming to IS 1554-Part . The minimum size of the control wires
shall be 1 550 mm,

5.3 INSTALLATION

able shall bz laid In ground, trenches, cable frays and on walls as specified. Installation shall
include all supporis and clamps 8s required. The compiste work shall be in accordance to CPWD
General Specfications for Electrical Works = Fart I (External) 1994 amended upto date. As far as
pogsible cables shall nol be fived on walls directly but lald on cable traye

5.4 JOINTING FOR 11 KV GRADE CABLE GLANDS

Jaointing work shall be caried out only by licansed experienced cable |cnter and shall ba in
accordance ko CPWD General Specifications for Electrical Works - Part Il {(Extemall 1984 amended
upto date.

5.5 EARTHIMNG FOR 11 KV GRADE CABLE GLANDS

All HY cable glands ghall ba connected to the earth with 2 Mos, 386 mm copper or eguivalent G.|.
conductors.

2.6 Selection shall be made as per ables given under Table ¥V of CPWD General Specifications far
Electrical Wharks Pari-ll {(External] - 1954 amended upto date.

5.7 TESTING

Testing of the complate cable installation shall be as per clause 2.8.2 and 2.8.2 of CPWD General
Speacifications for Electrical Works - Part H (Extarmal) 18984 amandad upto date.

5.8 POWER DISTRIBUTION S¥Y5TEM LOSSES

The power cabling shall be adeguately sized as to maintain the dietribution lcazes notto exceed 1%
of the total power usage. Record of design calculation for the losses shall be maintained.

The cables be designed as per the voltage drop regulations at pesk load, and the loases be
calculated on the basis of the assessed load during the day, week and year and should not ke Imiled
o the peak load

TRUNKING CABLE MANAGEMENT SYSTEM

6.0 Scope

This chapter covers tha reguiremeants of mini runking [ca=ing winng) and adaptable metallie or PYC
trunking ("otherwise also callad wire ways™).

8.1 Adaptable frunking shall be used for power cables and data cables to run paraliel in two differant
campanmsnts with partifon, A



&.1.1 Mimi Trunking & suitable for suface wiring work imdoors where necessitated, either due to
aasthetics or techinical requirsments, such a3 cass of extension of existing wiring, avokdance of
recessed wiring in RCC colurmne ete. PVE ingulated cables and / or other approved insulated cables

conforming to 13 684 ; 1990 shall be used in this iype of work
Wharever dala cables are used for information cutlets, adaptable trunking shall be usad.

B.1.2 (i} This system using PVC trunking shall be adopted in residential buildings, or office buildng
where there is a nead of tidy wiring system.

{iiy PAVE trunking for distribution of Voice Data and Power should be used for cable managemeant and
ahould accept R4S Data socket and Power socket ar olher winng accessory like swilches, indicalors
2

(i} wWhere the trunking has to ba necessarily adopled in siluations under (i above, PYC trunking
ghall ba used

riviPraferred size of the mini trunking should ba 25 % 16 mm, 32 x 16 mm, 40 x 25 mm, 40 x40 mm
and for adaptable frunking i should be 100 x 34 mm or 100 = 50 mm ar 160 % 50 mm or 200 % 50mm
for making upto four isolated compariments

iv) Trunking shoukd be equipped with rail on its surface on which clip-on partition can be clipped
which should accept frames/plates for wiring davices upto 6/8 madules.

{vl) Trunking should kave insulalion rating of § maga Ohm, Trunking should have the following fire
resislance characleristios:

~Operating temparature betwesn - 40 Deg to 60 Deg. ©

~Glow wire et 960 Deg C

-Oxygen Index — 50 +5

-ULas —vo
6.2 Matarial

B2.1 The mini trunking and adaptable trunking shall be of the same materisl, vz either PVC or
anodized sluminumea in extruded sectians

E 2.2 The mini trunking shali have a2 square or rectangular body, The trunking covar shall be "CLIP-
ON" type with double grooving in the case of PVYC wire-ways, and CLIP-ON bypa for the medallic wire
ways, Al surfaces shall have smooth finish inside and outside. The top of the side walls of the body
shall be suitable for the above typas of fiking amangemeant of trunking, FYC trunking or Aluminium
trunking shousd have unifarm thickness throughout its length and shall be of factony finish

B.2.3 PVC trunking shall be of good quallty PVC, free from defects like deformation, unevenness,
blisters, cavities et

B 2.4 Dimensons

(i) The sizes of minl tunking for the various sizes of cables and the maximes numbar of 65001100
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¥ grade PVC insulated aluminium / copper conducior cables thal can be carried in one trunking are
given size wis2in Takbiz V.

(i} Tha thickness af the mini trunking & adaptable trunking shall be 1 mm minimun

(i} When mini trunking cover |s clipped anto the trunking body, cover should complately overlap on
the base (casing).

6.2.5 Dutlet Boxes

The oullet boxes such as switch boxes, regulator boxes and their phenolic leminaied sheet covers
shall be as per requirements.

B.3 Installation
£.2.1 Attachment to Wall and Ceiling

[i} The mini frunking and adapiable trunking shall be fixed by means of suilable screws to approved
typa of asbasios or fibre fixing plugs, at intervals not exceeding 50 om for all sizes for rminl trunking.
In case of Adaptabls trunking, the screwing digiance shall ba such that the waight of the trunking &
cable nokd firmly on the wall or ceiling. On either side of the joints, the distance of the fiding
arrangemeant shall not axcaed 15 em from the joint,

{1ty All trunking body shall be fixed diractly on wall or cailing as shove.

{ily) Trunking snhadl be used only on dry walls and ceiling, avoiding outsde walls as far as passible
and shall not be buried in walls not fixed in proximity to gas, steam or water pipes or immediately
belaw the heater

] Adaptable trunking shall be with pill off cover for protection against dust. Pl aff cover shall be
remaoved only on complation of painting of walls.

5.3.2 Pazsing through Floors or Walls

When conduciors pass threugh floors, the same shall be carmied in an approved PVC conduit, or
heavy gavge siee! conduit propery bushed &t both ends. The conduit shall be camied 20 cm sbove
floor level and 2.5 cm below ceiling level and neatly terminated into the casing. Stesd conduit plpes
wherever accesgible shall ba sacurely earthed

§.3. 3 Jointg in Casing and Capping

i) The wirg waye in siraight runs should be in single piece as far as possible so &8s to avoid joints
Trunking shall be of 2 m or 2 m standard length for the sase of instalkation.

i) Al joints shall be scafed ar cuk diagonally in longitedingl sectian, and shall be smoothed down
by filing o maks the jonts a very close fit as far as possible and without burrs. They shall be screwed
at jointe with two or mare screws aswould be necessary

i} Joints ariging out of bends or diversien shall be done using standard actessories like Internal
angle, External angls, Flat angle (elbows), Fiat junction {T} and end caps. For the separation of data
and ponser cables hene shall be part@ion in hnﬁ;ﬂhunklng and accessories. IntErnal and external
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angie shall have vanabée angle for the algmment at the wall comers. In no case the radius. af
curvature of the cables ingide a band ghall ba less than & times their overall diameter

6.3.4 Trunking shiculd be of white cotour in case of PVC trurking and of white or grey colour in casa
af Afurminum trunking.

(1} Minl Trunking attached to cailing =hall be caried complistely across the ceiling! well whenever
required by the Engineer-in-charge, instead of being stopped at an cutlel lecation and in all such
cases, dummy mini trunking must be provided

B 3.5 Attachment of Capping

(i) Wherever required by the Enginesr-in-charga, capping shall not Ba fixed untll the work has baen
inspected with the wires in position and approved. The inspection will be done from fime to time as
the work progresses.

(i} Gover shall ba aftached to body after all the insulated wires are [3id inside
(i} Mo screws of nails shall be used for fixing PVO cover to the body,

(v} Aluminium cover ghall be fixed by using cadmium plated flat head | round head screws with an
axal spacing nat exceeding 30 m,

G.3.8 Installation of Cables

(th For ease of mainténance, cables camying dirgct current or alkemating curment shal always ba
Bunched o that the cutgoing and return cables are drawn in the same trunking

(11} Mimi trunking =hall be of such a design that it holds the wiras inside the trunking body (casing) at
sutable inbarvals, so thal at the time of opening ofthe frunking cover (capping), the wires may remain
in position in the frunking body (cesing) @no do not fall out.

8.3.7 Earth Continuity

(i) A protective (earth continuiy ) conducior shall be drawn inside for earthing of almetallic boxes of
the instaliations az well as for connections to the earth pin of the socket oullats,

{1} In the case of metallic irunking there shall be a meatallic link betwaen adiacant trunking covers
with scraw connactions, and alss connections fram the end casing b the earth terminal of metallic
baxes | outlets f switch boards as per the case may be, forthe complete body earthing of the system.

TABLE W

Maximum Number of PVC Insulated 850/1100 Volt Grade AluminiumiCopper Conductor
Cable conforming to IS 694 : 1880
[Clauge 6.2 4(j)]

Nomidna Tis YIS P iz -|'_i.' 4
sy mri 1 W x I T TR X T mm oy
Aection Adred | f0mme | T i ] 6 mim 1 Xunn | 080

1.5 3 5 fi i [2: 1]
25 7 4 ] i ] i5

AL
T
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4 2 M 5 8 12

._— f!n- 3 i} i} i
T ] 7 3 P i

.. I 2 a b

15 | 3 5

35 2 P

50 | 3

T | 2

Mote : Dimensicns shown above are outer dimensions of mini trunking

M.V PANEL & DISTRIBUTION BOARD
7.0 Scope

This cowars supply’ srscion' testing and commisskaning of the equipments suitabile for 415 Wait, 3
Phase, 50 HZ 4 wire system.

7.1 Requirements

{1 For each equipment, required |P rating and shon circult rating capacity will be specified. Governing
BIS akzowil ba specified.

{il} Al the equipments will be factory fabricated in an approved factary having modern fabrication
ard tesbng process, it shall have seven fank pretresiment process comprsing of degreasing,
rinsing, de-rusting, rinsing, phosphatising, nasing and passivation followed by powder coat painting
having a painf thickness of 50 microns or as specfed. The powder paint will ba subjected o oven-
heatad process. All panals will ba provided with suitable gasket to make it dust/ varmin proof.

7.1.1 Specification of LT Cubicle Panel

(1) Cubicle panal shall ba floor mounted (on a base frame) totally enclhsed and extensible type The
general construchion shall conform fo 15 8823 - 93 The design shall include all provisicns for safety
of operating and maintenance personnel. Degree of [P pratection shall be 1P-42 for indoor application
and |P-&4 for outdoors, unless otherwise specified,

{il} The panal shall be compartimentalized type having space and arrangamant for incoming cabled
bus ducling, Incoming switchgear! switchgears, bus coupler, Insulated and propery supported
comparmeantalized bus bars, oulgoing compartmentalizad switchgear, bus bar supports, joint
shrouds, cable alleys of sudable size for cabling routing, support and terminations, inter-connecton
between bus bars and switchgear with auxiliary bus bars/f insulated conductors/ strips elc. Also the
panel will be provided with necessary inskrumentation like CTs, PTs, Ammeaters, Voltmeters, phase
indicating lamps, other required instruments, wiring, fuses etc

iili} It shall be fabpcated out of CRCA sheet not fess than 2.0 mm thick for ioad bearing members

and 1.6 mm for docrs of LT panels. The framawark may be Anghe Iron' Channel! Bolked tvoe

congiruction, General constructions shall employ the principle of compartmentalizaton and
5
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sagregation of each circuit, Unless otherwise approved, incomer and bus saction panels shall be
separate and independent and shall not be mixed with sections required for feeders, Each secfion
of the rear accassibla type board shall have hinged access door at the rear, Operating handle of the
highest urit shall ba at 3 height net more than 1.7 mb Overall helght of the board ghall not excead
2.3 metra.

(n} Arrangemeant for Incoming/Outgoing Cable Termination

Cable entries shall be provided either from the rear or from the front threugh cable alleye of suitable
size. Removable gland plate to be provided for each cable entry, Cable suppant arangemeani o be
provided Inskle cable alley so that cables ars nealy arranged and fixed. From sach oulgoing swilch,
Ineulated stripd conductor of suitable size to be provided up fo sullable ferminal block, which wil
recaie Incoming/ outgoing cable termination. It is desirable that cables are not termingtad directly
to switchgear, but ieminated through proper terminal blocks.

(v) Specification of Cable Terminal Block

Terminal biock of reputed make shal ba used. The housing materal shall ba polamide having
unbreakable and fire-retardant characterdstic. All the metal parts ghall be made up of copper alloy
including the screws, Mounting shall be 'Din’ or 'G-rail' type. Screws shall be self captive type. Mo
protecton cover is required, and the block should be touch proof

{vi| Bus bars! Supports! Clearances
The bus bar system may compnse of 3 syslem of main' auxiliary bus bars run in bus bar alleys:

Far bus bar matzrial, ratings; current density, insulation, supports, bus bar clearances and |oints see
para 7.2 (i)

(il Earhing

2 Nos. 20 x 3 mm copper sirip for LT panel upto 400 Amp. capacity o7 Z Mos. 20 x 5 mm copper strip
for LT panel of higher capacity shall be fived all around the panel connected to 2 Nos. earth bus
copper strips connected to inceming earth conductors

¢ Typical Cubicle Panel is explaingd in Fig. &)

twiliy Commissioning

After erection, the LT panel will be commizsioned after.

ia) Tightering of all nuts and bolts.

(b} Chosing any left out holes fo ensure the entire panal is insect proof
1) Megger testing.

{d} Earth testing.

7.1.2 Specification of Prewirad OB
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Ag a general practice cnly prewired MCB/HRC type DBs shall be vsed, on account of their superor
fechnical features, compared to conventonal OBs, which don't allow for praper winng space and
wirng terminstion. Rewirable fuse bype DBs shall nat be used,

Frewired DBs shall have folowing features:

11} Recess! Surface type with integral loose wire box,

tii} Phase/ neutral’ earth ferminal blocks for fermination of incoming & oulgoing wires.
(i} Din Channel for mounting MCBs

() Arrangement for mounting incomer MCES RCCE! RCEQY MOCCRE as reguired

iv) Copper Bug bar

[vi) Earthing terminals

[wii) Wirineg from MCEBs to phaza terminal block.

[viil) Inferconnecion B2tween Brminal blockl incoming awitchi bus bar! neutral terminal biocks garth
terminal connactar with specified size of FRELS preinsuated copper conductor cabla duly fittad with
copper luge! thimbles.

[Ix) Tarmiral blocks should be suiiable for fermination of conductor! cable of reguired siza But
minimum rated cross section of the terminal blocks should be & 2g mm,

[x} Terminal biock shall be made of flame retardant polymide material
(i) Colour terminal blocks and FRLE wires for easy identification of EYEB Phases Meutral and Earth

[xi Frewired DB shall be provided with 3 detachable cassette for safe removal of MCEs, RCCBs.
Tamina connectos from the DB without locsening the intermal cable conneclions of phase and
neuiral eireuits. (This s an optional featura)

[xid} The prewired DB shall heve peelabla poly layer on tha covear for protaction from cement, plastar,
paints etc. dunng the construciion penod.

[=iv] Datachable plate with Knock out holes shall ba provided at the fop! bottom of board Complets
board shall be factory fabricated and pre-wired In factary ready for instaliation at site, The box and
cover shall be fabrizated from 1.6mm shesl sizel, propery pre-treated, phosphatized with powder
coated finish.

Whare specifiad it shail be of double door construction provided with hingad cover in tha frant,
[See Fig. 9

Mote: Prewired DB will be factory manufactured by reputed manufaciurer of MCB DBs
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INTERNAL BUILDING POWER DISTRIBUTION SCHEME FOR
DIRECTOR'S RESIDENCE CUM INTEGRATED OFFICE ANCILLARY
BUILDINGS:

(ol

1)

2

3

4]

=)

For New Director's Residence Cum Integrated Office Ancillary Bulldings

In this Project there are 01Mcs. Director's Residence Cum Integrated Office Ancillary
Buildings proposed for construction. The incoming power supply to this bullding will be given
from the existing source of HVAC Plant-5. {ie Momal Power Supply and Emergency Power
Supply}

There shall ba ora LT Elecrical panal with swtable arrangemeant of Bus Couplar with source of
Mormal Power and Emengency Powsar fromm AD Plant-05

The Main incoming Mormal power supply (source-l) shall be given from Mein Momnal Panel at
BEvAC Plent -5 and ancther Incoming powsr supply [Source-l) shall be given from Main
Emergency panel at HVAC Plant -5 [0 the Electrical Panel room at Direcior's Residence Cum
Integratad Otfice Anclllary Buildings. The incaming pawsr supply cables shall be multiple rurns
af suitable size XLPE insuated LT cables as per spproved BElecincal SLD by the Engineer-in-
change:

The=se Main Namal Powar Panal and Main Emergency Power panal at HWVAC AC Plant-05 will
be given power supply to the LT Elscirical Power panel st Director's Rasidence Cumn Integratad
Office Ancillary Buildings.

Power distribution for all essential Ivads ke UPS, Lifts, Washrooms, waler supply pumps,
Comman area lghting, Incoming power supbly o 100KVA DG sel etc. shall be distnbuted
properly in the LT Elecirical Panel at Buliding lavel.

NOTE:

[i% All the MCCE= in all tha LT panels shall kava microprocessor basad communicabls safety
releate with cver current, short circuit and sarth fault protecton with RS-485 port

(i) A the incomears and ouigoings In all the LT panels shall be provided with MFMs (showing
minimum parameers as [, V. PF, KVA, KVaR, KyWh, EVARD etc} having R5-485
communication port

Ciher Genzral Specifications to be complied by the contractor

Distribution Boards:

&) Distribution boards along with the controdling MCE's/Fuse or Isclator 25 shown shall be fiked inan

M.Z. Box with hinged door suitable for recessed mounting in wall. Digtribution boards shall be
madeé of minkmum 16 S\WGE steel shaat duly rust inhibited through a procass of de-greasing, acid
pickling, phesphating and powder costed to an spproved codour of adequate micron reting duly
sppreved by EnginsarEmployeriarchitect/consutiant,

Thrae phase boards shall have phage barriers and a wire chapnel on thres sides. Neuwtral bars shall
besdlid tinned copper bars with tapped holes.grd chase headed screws For 3 phase DB's, 5
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independent neutral bars shall be provided for per phase isclation in addition to main neutral inks.
) Condurt knockouts shall be provided as reguiradishawn on drawings and the entire board shall
be rendered dust and vermin proo with necassary sealing gaskets. The fop and botiom side of
DB should be detachable,

—

&) Al DB's shall ba infarmaly pre-wired using copper insulated Busbars of appropriste rating. Bus
bars ghall be suitsble for the incoming switch rating and zized for 2 temperature rise of 35° Caver
the ambiant. Each board shall have two separate earthing terminala. Circult diagram indigating
the loaddistribution shall be pasted on the Inside of the B8 as inslructed. Two sarthing terminal
for =ngle phase and two termingds for 3 phase DB's shall be provided with ona earth skip
cannechng the stucsand the olver earth lnk stould be provided with base Insdlaicr in such & Way
that ink should in contactwith bedy of distribution board Door earthing for BBs to be provided, (If
it is 2 beat door, then 1 no earthing per door)

RCCEBIRCEBD:

a) Tha RCCE should sufficas all the requirements of BIS a3 per code BIS - 12640 (Part I) - 2000.
The RCA should be current operated and not on line voliage.

by Tha RCCB/RCED should ensure mainly the following functions.
1) Measurement of the leakage & faull current value.
2) Companson of the Leakage & fault current with a refarence value,

g) The RCCB/RCED should have a toroidal transformer which has the msin conductors of primary
(P -M) which check the sum of the current clese to zeno. All metal paris should be inherently
resistant & cormosion and treated o maxe them corrosion resistant, It should be truly current
Oparated. 11 should operste on core balance iprmoidal rensformer, Its accuracy showld be + 5 %, |t
should cperate even incase of neutral failure. IE should trp ata present leakaga current within 30
M.5. If's enclosure should beas per 1P 30 It's mechanical oparaticn ife should ba mare than
20000 operations. It should conformito all national and internationsl stardards like BIS, B3 4283 -
1983, CEE 27 (International commission Rules for the approved of electrical equipment).

MCE/ Isolators:

Miniaiure cirouit brezkers shall be quick make and break and break type conform with British standard
BS 13871 (Part-l) 1865, |EC 898-1855 and BIS 3828 (1898), The housing of MCEs shall be heat
resistant andhaving a high mpact strength. The fault current of MCBs shall not be less than 10000
amps, at 230 volts The MCEBs shall be flush mounted and shall be provided with trip free manual
operating mechanism withmechanical "ON® and "0OFF" indicatians,

The circuit breaker dellies shall be of trip free pattern to prevent closing the breaker on a faully
cumrent, Tightening lorgue &t erminats shall be not lgss than 2.5 Nm. Power losses should not be
more than as specifled in [EC BRE-1995.

The MCE contact shall be silver nicks! and silver graphite alley and tip coated with silver. Proper arc
o4
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chutesshall be provided to guench the amc immediately. MCB's shall be provided with magnetic flukd
plunger relayd as for over curent and shart circuit protection. The over kaad or shor circul davices
shall heve 8 commen trio bar in the caze of OP and TPH miniature circel broakers. AF the MCB's
ghall be tested andeeartified as per Indian Standard, prior to Installation.

For proteciion of electric cirguits with equipment thal does nol cause surge curment {ie. lighting and
socketoutlet cireults)'8’ curva MCH to be used in which magnetic releases operates between 3and b
In.

Feor protection of sleciric crouits with equipment that cause surge current (i 8 nduciive and motor
circuds)'C ourve MCE to be usad inwhich magnetic releases aparates batwean 5 and 10 In,

For pratection of electric circuits with equipment that cause surge current (.. transformer, heavy
slart modors circuits) "D curve MCE o be used in which magneiic releases operates between 10 and
151In

Isclators shallconfirn to BIS 13947-3 and |EC B0247-3.

Flame Proof DB

Flamepraof Distribution boards should bie suitable for Gas Groupa Class 1. It should be mada of cast
Aluminum Alloy LMBG, And also required to hava necessary pravisions as per relevant standards, Al
the hardware should be made out of 2lain steel,

Miniature Circuit Breakers (MCE), MCCB and Distribution Boarde shall be custom designed and
suppledio houss various capacties and combination of MCB, MCCB, Bwitches, Fuses, Indicating
Lamps, BusbarPanats as specified,

Tha enciosure shall be fiame proof and suitable for ndoor / autdeor installation as per requirement
A canopy shall aisc be supplied, if itis located in outdoor area, Panel board shall have external fixing
legs, and shal be suitable for mountng on verlical face such as wall / calumn, ar steel pedestal

Fanal shal comprize of ona four-pole incoming solating device, bus bars and required number of
outgoingfeader-isalating devices aqually distributed over the phases. Each outgoing ahall have 2 pole
isclaton viz, Phase and neutral. The number of outgaing feeders, and rating of both Incomer and
wulgoing shall be asrequiredias mentioned in BOQ. Incomer, busbars, and sulgoing feader slements
shall be housad in separate compenments. The separation betwean the compartments should be
such that no flame propagstion i allowed,

Incomer shall have mechanical Cn and O indicaton and facility for pad locking the oparaiing handie
in offpasition, An expiosion proof cable gland for ncommng cabke shall be pravided, suitable for cable
gize required, Crimping type lugs shall be providad for incoming cable, Bus bars shall be made of
high conductivity copper and supporied by non-hydrescopic insulators. Individual compartments
shall have separate inspection covers secured by screws / bolts requiring specal tools for opening,

A separate internal and external earthing link to be provided with required no's of ways, Terminals

o
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ghall beprovided in an Independent compartment for connection of outgoing cables. Terminals
should be ant- loosening type and suitable for regaired s, mm-copperfaluminum.

Caution plates shall be provided on the mspection covers o avoid opening without isolation,
Mameplatesshall be provided for each outgoing circwit, ard for the complete panal indicating paneal
number.

All mtermal and external surfaces shall be powder coaled weh two coats of epoxy-tased paint.
Colour shade of final paint shall be as per relevant standards. The finished panels shall be dried in
stoving ovenzin dust free atmosphere. Panel finish shall be free from mpefections like pmnholes,
prange peels, runcifPaint ele. All unpaintad steel parts shall be cadmium plated /stain less steal or
suitably treated to preventrust formation. All moving elements shall be properly gressed,

4.0 CABLE TRAY AND RACEWAY:
CAB

The cable tray shall be fabricated out of 2 mm thick slotted/ perforated MS sheets as channel
sechions,single ar double bended. The channetsections shall be supplied in corvenient lengths and
assembied at site to tha desired lengthe. Cable fray shall be painted with minimum painting thickness
[say TS 1o BO microns),

The jointing betwean tha sections shall be made with coupler plates of the sama material and
thickness ag the channel sacton. Twe coupler plates, sach of mininum 200mm langth, shall ba
balted on gach of the bwo sides of the channel section with 3mm dia round headed boits, nuts and
washers. Inorder tomaintain proper earth confinuity bond, the paint on the contact surfaces batweean
the coupler and cable tray shal be scraped and removed before the installation.

The permiggible uniformly distributed load for vanous type of cables trays and fordifferent suppored
span shall be as par BIS. The wadth of the cables tray shall be chosen so as to accommodate all the
cables In cne tier, plus 30 o 50% sdditional width for future expension This addiional width shall
be mimimum 100mm. The overall widih of ona cable tray shall be limitad to 1000mm

Factory fabricated bends, reducers, tee / cmoss junction, Eic shell be provided as psr good
enginsering practics. The radius of bends, junciions etc. shal be less than the minimum pemissible
radius of bending aof the largest size of cable to be camead by the cable tray.

Tha cable tray shall be suspended from the celling slab with the halp of 10 mm dia MS round or 25
mim x5 mm flats at zpecifed spacing. Flat vpe suspenders may be uged for channels up todS0 mm
width beolied 1o cable trays. Round suspanders shall be threaded and bofted o the cable frays or o
indepandent support angle 50omm x 53 mm x Smrm at the battom and as specified Theza shall be
grouted to the cailing slat at the other snd through an-effective means, as approved by the Enginsar,
totake the welght of the cable tray with the cables.

The entire fray (except in the case of galvanized type) and the suspenders shall be paintad wilh two
56
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coats of red oxide primer paint after removing the dirt and rust. and finished with two coats of spray
paint of approved make synthetic enamel pamt

The cabls tray ghall be bondad to the sardh Terminal of the ewiich bonda &t ends,

The cable tray shall be measured on unit length basis, along the center line of the cable tay,
including bands, reducers, tees, cross jomis, etc, and paid for accordingly

The ladder type of cable tray shall be fabricated of double berded channel section longitudinal
memberswith single banded channel section rungs of crose membars walded to the basa of the
longitudinal mambers ata center to center spacing of 250 cm as per BIS

RACEWAY

Gl Trueking made up of Pra Galvanized sheet metal with zinc coated steel shaet double folded and
arowelded The double folding ensures that the impact resistant is high and no concrete seapage
oocours, Raw Materal Specification: (Indian Standards BIS 2772003} The material thickness should
be 1.6mm with a standard langth of 2.5mirs The trucking shoulkd ba compartmentaized for provision
of data, powerand volce cables The trucking should have a depth as mantioned in thie BOO with
threatwolene comparments aa mentioned in BOQ, The MT Racks aiso has their respective joirt
shkeeves, which acty ascouplers 1o joln the lengths.

Tha joint sleeves ton come with pre galvanized sheel steal material with double folding. The [sird
sleeves are provided with fiing screws on the top cover to tghten the trucking lengths

Access outlets, manufactured from high-pressure die cast material with top cover mada of robust
metallic steal plate of 2.5mm thickness. The top lid hag a previgion for recess of Bmm fo
accommaodate carpeltiles. The trap cover must be provided with Elecrostatic Paolyester Epoxy
Coating. The frap cover also comes with fexible rubber grommet cpenings for input ceble
connections. The rap frame is weldedwith & die casi to the Iid ensuring 2asy opening and maximum
safety o usear. The bese of the box s made of pre-galvanized sheet steel with a thickness of 1mm,
The base box has & pravision toaccommocate three compariment trucking ta run Mains Vollage &
Exira Low Vaoltage cables. The systam musl have Posilive Double Earthiing Connections. The base
box has tha provision to accommodate 25/38mm deep trucking with & Knockout up to 225mm width.
The box comes with the accessary tray with power and data plates pra-fixed. Thase power plates
can sccommodate a maximum of up 1o 17modubes of citric wirng accessories. The data plates are
angular designed for flexible connection of RJ45outiets. Helght adjustmeant: The systam must have
the siainless steel levelling Screws to ensure parfect flush with finished floors Available Dimensions:;
250°250760-T3mm. Load taaring Capacty: Up to 2 tons
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PROTECTION OF BUILDING AGAINST LIGHTNING
Scapa:

Mew standard |S/1EC 62305 supersedes old 1S 230%;1989 standard for Gghtning protection This
Section covers necassany reguirement of protection of structure from external lightning using new
Indian slandard IS/ IEC 62305, following the various methads and internzl ighining pratactien using
surge proteciion, a5 defined in the said standard, Please refer ISNEC 62305 for detail.

Standard - Brief:
Mew standard defing & mentions the requirement for Lightning proteclion via 1S faur chaplers ioe.,

s |SAEC BZ2305-1:2010, Proteclion aganst lighining — Part 1: General Principles

* ISAEC 62305-2:2010, Prolection aganst lightning — Part 2; Risk management

s |SAEC B2305-3:2010, Protection aganst lighining = Part 3: Physical damage to structures and life
hazard

VISNEC B2305-4:2010, Projection aganst lighining — Part 4: Electrical and electronic systems in
SHCiuras.

Before designing, it is essential to determine the risk involved as per |SAEC 62305-2, inthe structure
and dapanding an tha risk involved, level of protection is determined which is basis of designing as
per |S/EC B2305-3

The design shall ba made sccording to |S/EC B2305-3 using any or combination of thrae mathad,
as par dafined lightning protaction level:-

= Roling sphere methad

= fesh methad

= Prolective angle methed

The designing 5 based on evel of profection of ndwiduzl building  struciure determimed by Rsk
assessment, |f differentiates bebween four classes of lightning protecton system. A Class | ightning
protection system provides the maximum protection and @ Class IV, by comparison. the least

aeparation distance shail be considered whils designing the ELP as per IEC 62305-2 which is
essentiz to avokd creepege flashover. It can be athieved either by maintaining physical separation
distance or by wse of special cable - High voltage msulated (HY1) cable, as a down conductar 1o
compensate the nead of the separation diztancs, as per IS1EC 62305 & NBC 201E.

Lightming Protection components shall be tested for naturel weaihering and exposure fo comosion in
e Sait Mit Treatment test according to EN B0D58-2.562 and Humid Sulphurous atmosphers
ireatrent test according o BS EN 150 628E,

Bpacial measure has (o be taken for building above &lm, whila designing Lightning profection, 1o

protect the bullding above againgt side flazhes.
Metal compatibility shall be ensured to avoid cormosion and conlact resksiance al connection point.

58

338



External Lightning Frotection (ELP):

The design shall be made according to IS1EC 62305-3 using any or combination of three method -
Faoliing sphere, Angle of protecton and Mesh method as per dafined lighining protaction laval and
sarme shall ba spprovad by cansultant for zone of protection,

Lightning Fratection components shall be lesbed for nalural weathering and exposura o comosion in
i.e Sait Mist Treatment test according o EM S005E-2-52 and Humid Sulphurous atmogphare
treatmant tast according to BS EN 150 B828. Medal compatibility shall be ensured fo avoid comosion
and contact resistance &t connection paint.

Risk Analysis: The design shall be accompanied with proper Risk Analysis as per ISIEC 62305-2 to
daeterming evel of profaction required for particutar structure which will be hasis of design.

External Lightning Protection comprises of below listed lema: All components shall mest the
requirement of IEC 82305 standand,

Air terminal

It shall be made of Aluminum or [F's alloy, complying o EN 82561-2. [ shall be mounted in such a
way that as far as possiole drilling shall be avpided on roof top. The terminal shall withstand wind
welncity of 145KM/Mhaur. The length of the Airterminal rod vares from 1mir to 4mir or even highar
on special occasion, depanding on dasign to finalize Bill of Materal

Fizing Accessories
Suitabla Mxing accessories wsed with Alr-terminal to withstand Lightning curment and sutable clamp
complying to EN §2581-1 for connecting Alr terminal with roof conductor

Deown conductor

Fraferably round conductor (long length, minimum joinis) shall be made of Aluminum or it's allay ar
Glor Copper or Stainkess Steal, min dia & mm, complying to complying to EN 62561-2. Wharaver, It
is nat pogsible to maintain the separation distanca, special isleoted cabla (like HVI) can be used to
avold separation distance.

Separation distance:

It is necessary to mainkzin separation distance of down conductors as per IS/IEC B2305-3, to prevenl
dangeroug flashover batween the parts of the extemal lightning protecfion system and conductive
parts Inside the structurs (slectrical f electronic equipment, pipes, ventitstion ducts, etc.) resuling
from & direct fightning strike. In case saparation iz not possible, Special conductors / cabla [HY|
Cable), according 1o EM B2305-3 & NBC 2018, may be usad for discharging the lightning current to
sarth while maintaining a sufficient separation distence. High-voltage—resistant insulated down
conductor for keaping the separation distance from conductive parts

Matural components made of conductive matarials, which will atways remain infan the structure and
will ot be modiffed (e.g. inlerconnected steal-reinforcement metal framework of the struciure, ete)
may be used g5 parts of an LPS. The reinforcing rods of walks o concrete columne and steel
structural rames may be used as natural down-conductors

A% per clause E.4.3.1 of ISNIEC 62305-3:2010, it |5=.L}*.ﬂ be ansured for confinuity and maxinmumn overall



resistance of 0.2 ochm shall be achisved and can be cheched by measuring the resistance between
the

alr-termination gystem and a ground plate (grounding bus-bar / grounding tarmination; at ground
[=1 1R

Roof Conductor

Frefarably round conductor {lang length, minimum joints) shall be made of Aluminum or it's alloy or
Gl or Copper or Stainless Staal, min dia 8 mm, complying to EM 82561-2

Fizing Accessories
suitable fixing accessones o be considerad to support Kool conductor @ 1meter as par ISIEC
§2305-3

Clamp for support to conductor

Tha conductor shall be made of Stainless StealGland shall ba supparted with the structure at every
1 mitr, @5 far &g drlling shall be avaided on rosf fop. The clamps shall be tested for natural weathering
and exposure 1o cormosion in Le Sait Mist Trastmant fest according to EN §0088-2-52 and Humid
Sulphurous Atmesphere treatment test sccording to BS EN 150 6988 In special appiication, f anlling
I& not possibke, speciel adhesive damp is recommended to hold roof conductor on noof £ shed.

Test clamps
It shall be mads of Stainless Steel’Gl and shall be used forevery down conductor at 1meter [approx)
above to ground level (conmection / disconnaction purposa).

Earthing system

Each down conductor shall be terminated to sither earth electrode or ring earth, Earth electrede shall
be 17.2mm dia, 10 feet kong, UL listed, min 254-micron copper coaling over mild sieel. <Each earth
electrode shal be supponed with RoHS certiied, low resistivity (50.2ohm mir) Ground Entancement
Material (minZ2 Bkyg), parforms in al soil condition, incraases the contact area with earth elecirode
The fnal resistance using one rad or ring, shallbe =100,

Gl Strip for Earthing
The strip used for connecting down conductor fram test link to easrth Electrode. Metal: Galvanizad
Irgh, Siza: 30X3.5 Coating of Galvanization: Min 70 'micron

Equi-potential bond
All metal (natural conductor) components shall be bonded togather with root/down conductar far
aqui-patantial bonding.

Quantity
Qualty to be datarmined for each and ndividoal building [ strecture 23 per ISAEC B2306-2 & 3,

Lightning Flash Recorder;
The Lightning system shiall be inslalied comphate with the Lighining Rash recordencountar with digital
recording.

fifl
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The Lightning flash recorder, complying o EN 62561-8, shall consist of @ mechancal 3 digit display
which will register sl Lightning discharges with & sangitivity of up to 100KA 100350 pe Lightring
impulse currant

The Lightning flash recorder shall be housed in IP 85 rated enclosure and wil operate without
reliance on batltarkes or an axiernal power source.

It shall be nstalled on the most direct down conductar, at height of about 2 meter above ground level
ar as par user guideline.

Internal Lightning Protection

The Internal Surge Protection Device shall be selected a3 per zone of protection described in IEG
G2305, 61643-11/1221, 60364-4/5, Depending on Zong concept of provided In [EC 62305-1 & 4

LPZ -08 & LPZ 1 = At Mains aniry point (Main LT Panal); Type 1 + 2, L2, 5PD Combined Arrester
wilh Integrated Backup Fuse.

LPZ1 & LPZ 2 Sub distnbution panel at each floor will be used with Type 2 SPD & SPD with
intagrated fuse - for each Sub Distribution Panel

CCTV contral oom Panal + Server room Panel + 1T buliding panel will be used with Typa 2 SPD far
each Panel

All data network will be protected wsing suitable Surge Protection Device.
1. Power Line Protection

Main Distribution Board ghall have Type 1 SPD to dscharge Lightning cument surges for 415 AC,
3 phase 4 wirz (TT) configuration. UPS / Sub Distribution Board shall have Type 2 SPD to discharge
switching surges for 415V AC, 1 phase 4 wire (TT) canfiguration, Server and sensitive equipments
shall have Type 3 SPD at their power input to discharge switching surges

Tyoe 1, Type 2 and Type 3 devices shall be from same manufacturer to achisve the co-ordination

Type 1 SPD (with inbuild Fusa) - at Main LT Panal

a} Tha device shall ba non-exhausting metal encapsulated. spark gap based techrology

bl The device shall be tested as per latest and vaid IEC 61843-11:2011 or EN 61643-11:2012
standards

¢l The device shall ba rated for 255 VW (Uc) between L-N and N-E
d] The SPD should be fested for Temporary overvoltage and § shall with stand £40 W ) 120

minites.
e] The davice shall be capable to discharge Lightning current {10/350us| of 25kA (L-N) and
1008A(N-E) 6]



fi  The devics shall have voltage protection level of device shall be = 1.5 KV including inkuiit
fuse for L-M

g) The device shall have Foliaw current extinguishing capahility [L-NJN-PE} - 100 kArms ¢ 100
Arms

h) The device shall have follow currant limitation/Seleclivity resulting in no tripping of & 20 A
gllaG fuse up to 50 kArms bebwesn L=N.

iy  The device shall have built in fuse and operation of SPD shall ba independent of Line current
for L-M SPD. The short circuit with stand capability of the device shall be 100 Kanmms for L-N
SFD,

]} The device shall have mechanical indication for both the states (green for 'heslthy” and red
for tailure) on L-M and N-PE connected SPD.

k) The device shall be cerified by KEMA or VOE as per IEC §1643-11:2011 or or EN §1543-
112072,

Typa 2 SPD {with inbuild Fuse) - at Each Sub Distribution Pansl — for Load cumment mere than
1264

a) The device shall be single shield high duty decharge capacity Zinc Cxide Vanstor between
L-N and single shield high discharge capacity spark gap betwaen N-Earth

b] The device shall be suiathe for 3 phase 4 wire [TT) OR 1 Phase 2 wire system with nominal
voltage parametars of 230 Vac £10% bebween L-Mand 415 Vac £10% bebtween L-L

c} The device shall be capakle to dischargs 12 KA [10/350 usg, lightning curmzni} between N-PE
and 40 KA (820 ps switching surges)

d] Woltage Proiection level of device shall be = 1.5 BN including built in fuse (for L-N SPLY)

&] Thedevice shall have built in fuse and oparatiaon of SPD shall be independent of Lina currant
for L-N SPD.

fi The device shall have mechanical indication for both the statee (green for 'ok’ and red for
failure) on all modules (L-W and M-PE)

gl The devica shall have pluggable cption to change cartridge without disconnaciion.
h] The device shall e tested for Vibration and Shock as per EN G0J63-2
iy  The devica shall be cerified by KEMA as per IEC 61643-11:2011 o EMN B16843-11:2012

Mote: i Is important select proper Type 1 and Type 2 SPDs to ensure achieve co-
ordination.

Type 2 SPD: For CGCTV Control Room Panel, Server room panel & IT room panel (for load
current less than 1254)

a) The device shall ke single shield high duty discharge cepacity Jne Oxide Varster between
L-M ard single shield high discharge capacity spark gap between N-E.

b] The dewice shall be suitakle for 3 phase 4 wire (TT) OR 1 Phase 2 wira system with nominal
62
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voltage parameters of 230 Vao £ 10% between L-N and 415 Vaz £10% befween L-L

i Thedevice shall be capable to discharge 12 KA (107350 ps, lighining current) between N-PE
and 40 Ka [8/20 s switching surgas)

dl Velkage Protection levael of device shall be < 1.5 KV

g] The device shall have mechanical indication for both the states (green for s’ and red for
tailurel an all modubas (L-N and N-PE)

fy The device shall have piuggable option 1o change cartridgs withoul disconnection
gl The device shall be tested for Vibrafion and Shock as per EN 60058-2
fj The device shall be certified by KEMA as per IEC 51843-11:2071 or EN 61843-11: 20 2.

2.Data Line Protection:

Telephone Iine at MDF
Shall conzist of Lightning current protector directly coordinated with fine supprassor.

Lightning currert arrestor shall be expandable to a combined lightning current and surge amrester by
means-of coarse and fime supprassor protective plug.

The integrated dizconnection block contacts aliow for teating, measunng and paiching with plugged-
in protecticn, The three-poles gas dischargs ubes have a fall-sale function with visual faull Indation

Fault indication: Visua calor change
Memina voltage: 180 ¥V DC

Max Cenfinucus Operating Voltage: 180N DC

Max Continucus Oparating Vaollege: 127 v ac

D1 total 104350 us {limp) SKA

D1 per line 10/250 ps (limp)

25 A

CZ total Nominal Discharge (In) (820 ps) 10 K&

Voltage protection lavel:

=500 Y

Shall comply |EC §1643-21 and approved by third party ke EAC
RF Protection:

Protestion for UHFAHF co-axial cable with "N termination:
Lightning current arrester

SPD classe TYPE 1, for coaxial 50 Ohm antenna systems, shall be tested acc. to EN 61843-21,
suitable for remode supply, exchangeable gas discharge tubs,

= Maw continuous operating vollage [d.c. ) 180Y
= D Lightning imgulse current l;‘!DJ'\';l-’\%q.ﬁ] ShkA
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= G2 Mominal dischanga current (8420 pa): 20 |l
= Fregquency range. 0-2.5 GHz

CCTV:

Tha |IP based camarz shall ba installed with suitable surge protection device for communication
intarface over POE at both the ends

General Specification of SPD

a)] The device shall be capable to discharge lightning impuise current {at 10/350ps) of 0.5KA &
10 KA todal nominal dischange current {at BIR20us),

b) The device shall bg sultable for maximum continuous OC voltage of 43

¢} Voltags Protection fevel {line to line [ line to ground’ of devics shall be = 700V

d) The device shall be endosed within Zine die cast malerial,

e] The devica shall be DIN rail mounted adopter tyoe with sockeats,

fi The devica shall comply to IEC 61643-21/ EN §1643-21 and shall be UL approved.
gl Cut-off frequency shall be minimum 100 MHz

Earthing system:

In general, & low ea0thing resistance i racommanded. The recommended valus of the overall earth
resietance of 10 0 is fairly conservaiive in the case of struciures In which direct equl-potendal
bonding is applied. The resistance value shall be as low as possible in every case but aspecially in
the case of struciures endangerad by explosive material. (Refer to IS/IEC §2305-3 Clause E.5.4.1)

Above ground metal piping in the precesafvalve area (zubject to non Cathodically protected) shall
be earthed (Refer IEC 62305-3, Annex 'D' Para D.5)

From the viewpaoint af lightning protéction, a single Integrated srructure sarth-tamination systam is
preferabie and 1= sultable for all purposas [ie lightning protection, power systems and
Elacommunication systems). By inferconneciing the sarthing system of a number of structures, a
meshed earthing sysiem is obtasined. This wil give low impedance betwean buldings and has
significant LEMP protection advantages.

Thus, diferant earthing systems like lightning protection earthing, eleclrical earthing, safely earthing,
electronice earthing efc shall be interconnested. And places where diredl intercennection is non-
permissile then use of isolating spark gaps (ISG) s recommended 1o creata aqui-potanial
ponding throughout ihe earthing system at the avent of Nghtning.

151G shall be complying o IEC §2551-3, used ai the places where direct interconnection is non-
pemmissible to creata equi-potential bonding thraugheut the earthing systam at the event of lightning
with lighining Impulse curment (100350 ysec f limp) up te 100 KA and rsted impolse sparkover voltage
of €1 25 KW with [P 67 degree of protection
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Scope

Earthing (Internal)

This chapter covers the essential requirermants of earthing system componants and theirinstalation.
This shall ba resd with Appendix F, which lzys down criteris for their dasign. For details nal covenad
in these specifications 15 code of Practics on Earthing (1S 3043 ; 1987} shall be refermad to

Application

(1}

(i)

(1)

(kv

(2l

(o)

The alectrical disirbution system in the Depardment % with earthed neutral (1,8 neutral
earthad af the transformer | penerator end), In addition to the nawtral aarthing, provision
is made for earthing the metallic body of eguipmeants and non-cument camying metallic
companemts in the sub-station, &5 wel a3 in the internal! external electrical mstallatons.

Earthing sysiem i also required for fighining protection. computar instafations and
hospital operation theaters, elc. for funclional reasons.

Earthing reguirements are lald down in Indian Electricity Bules, 1856, a5 amended from
time o time, and in the Reguiations of the Electricity Supply Authority concamed, Thess
shall be complied with.

Applicatian for Intarmal E.L

Evary sub-main will have aarth continuity conductor to run aiong with sub-main winng. In
cese of 3-phase sub-main winng two earth confinuity conduciors shall be provided,

Every circuit will hiave iis earth continuity condugtorto run slongwith circuit wiring, In case
of 3-phase circuit bwo eanth continuity conduectors shall be provided.

{c) Looping of earh is allowed only In case of point wiring.

dy When 2/2 power oullais are looped to ane cincuit, earth looping of these outlels s permissible.

Types of Electrodes & Matarial

Earth Electrodes

Types

The iypa of sarth elecirode shall be any of the following, as specified. [For selection crtzria in
designs. Appandix F may be raferrad 10).

Pipe earth electrode.
Plate sarth eleciroas
ainip or conductor earth electrode.

Electrode Materals and Diimensons

i)

The matenals and minimum sizes of earth electrodes shall be as per Tabke 1K (revised)
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(i}

{iii})

()

3l pipe electrodes shall be out tapered at the botorm, and provided with holes of 12 mm
dia, drillad not less than 7.5 cm from each other upta 2 m of length from the bottom

Tha lenpth of the buried strip o conductor aarth elsctrode shall be not s than 15m.
This langth shall suitably' be increased if necessany, an the bazis of the nformation
available sbout soil resistance, so that the required earth resistance is cbteined. Pricr
appraval of the Enginear-in-charge shall be taken for any zuch increase in length,

All hardware items used for connacting the earhing conductor with the eledirode shall e
af Gl in the case of Gl pipe and Gl plate earth elecirodes, and forged tinned brass in case
of copper plate elecrodes.

Earthing Conductor & Sizas

i}

il

The earthing conducter (protective conductor from earth electrode up to the main earthing
terminaliearth bus, as the case may be) shall be of the sama material as the elacirode,
viz. Gl or copper, and in the form of wire or strip 2& specified

The size of earthing conducior shall be specfied, but this shall not be less than the
foliowing (For calculating the size of the earthing conductor in design).

(g} £ mm dia. (B 3W3E) copper wire,
(B} 25 mm x4 mm in the case of Gl stnp, o
{C) 20 mrm x 3 mim in the case of copper strip

(il

Earthing conductar larger than the foliowing sectional areas need not be used, unless
ctherwize specified.

{a) 160 sq.mm. in case of Gl, or
(b) 100 so.mm. in case of copper.

Earth Continuity / Loop Earthing Conductor & Sizes

[i} The material and size of protective cenductors shall be as specffied below (for ertana in deaign
of thesa Appendix F may be referred to):

Eize i pletse Size of provecive condicior o the saure
condhecior myargrial @ pire corrciior
Lipto-d sq.imim, Same size g5 that of phase conductor Same

Above 4 sq.mm.upto [6 sqmm. Above | sipe ac that of phase conductor 16 sg.mm,

Above 15 50 mm

1 sq.mm. up i 3.5 s0.mm. Talf ol the phase conducior

Location for Earth Electrodas

i

Mormally an earth electrode shall not be located closer than 1.5 m from any buiding.
Care shall be teken to see that the sxcavation for sarth electrode does not affact the
foundation of the bullding, in such cases. elecirodes may be located further away from
the building, with the prior approval -:lfﬁ?e Enginees-in-charge.
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(i The location of the earth elecirode will be such that the soil has & reasonable chance of
remaining moizst as far as possible, Enfrances, pavements and roadways, should be
avoided for locating earfh electrodes.

Installation
Eloctrodes

Various Types of Electrodes
{i) (2] Fipe electrode shall be buried in the ground verically with its top at not a2z than 20
cm below the ground level. The installation shall ba carried out as shown in Fig. 11
(revised).
(b In iocatkons whare the full length of pipe electrode is not possible 1o be installed due
to meeting a water tabie, hard soll or rock, the elecirode may be of reduced [ength,
provided the required earth resistance result is achieved with or without sdditional
electrodes, or any alternative method of earthing may be adopted, with the prior approval
of the Enginesr-in-charge. Pipe electrodes may also be installed in horizontal formation
in such exceptional cases,

{il} Plate elecirode shall be burled in ground with its faces vertical and its top not less than
3.0 m below the ground leval The installation shall be camied out az shown in Fig. 12

(revised)

(i} WWhan more than one slectrode (platel/pipe) ia to be installed, & separation of not less than
2 m zhzll be maintained batwesn twe adiacent slactradas.

vl (&) The siip or conductor elactrode shall be burled in franch not less than 0.5 m deap.

(0 IF conditions neceszfate the use of mors than ane slip or conducior electrode, they
shall ba laid as widely distributad as posaible ina single straight trench where feasiole,
or prafierably in a number of trenchas radiating from one point

ok If ﬂﬁs glectrode cannot be [2id In a straight k2nath. it may be laid in & zigzag manner with a
denvialion upto 45 degrees from the axis of the sirip. It can also be laid in the form of an arc
with curvature mere than 1 m ar a palygan.

Artificial Treatment of Soll

When arificial treatment of soll is 1o be rezortad b0, the same shall be specified in the schedule of
wark. The slectrads shall be surrounded by charcoal / coke and salt as indicated in Fig. 11 and 12,
I such casas, excavation for eanh electrode shall be noreased az per the dimensions indicated in
ihesa figuras.

Watering Arrangement
i} In the case of plate earth electrodes, 8 watering pipe 20 mm dia. Medium class pipe shall
be provided and attached to the electrodes as shown in Flg. 11 and 12, Afunne! with
mesh shaill be provided on the top of this pipe for watering the earth

(1] In the case of pipe alectrodes, & 40 mm x 20 mm reducer shall be used for flxing the
funnel with mesh,

&7
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(i)

{iv)

(i)

]l

i}

()

vl

The watering funnel attechment shall be housed in a masonry enclosure of size not lese
tham 30 cm o 30 em x 30 &m,

A cast iron [ MS frame with MS cover, & mm thick, and having locking arangamaent shall
bBe suitably embeddad in the masonry enclosurs

Earthing Conductor (Maln Earthing Lead)

In the cesz of plate earth electrode; the sarthing corductor shall be securely terminated
on tothe plate with two bolts, nuts, check nuts and washers

In the case of pipe earth electrode, wire type earthing conductor shal be secured as
indicated in Fig. 11 using & through ok, nuts and washers and terminating socket.

A doubla C-clamp arangement shall be provided for terminating tape type earthing
conducior with Gl watering pipe coupled to the pipe earth elecirode. Galvanzed "C°
shaped sirips, bolts, washers, nuls and check nuts of adeguate slze shal be usad for the
pumCosa,

The earthing caonductor from the elecirede up to the building shall be protzcied. from
mechanical injury by a medsum ciass, 15 mm dia. Gl pipe in the case of wre, and by 40
mim dig, medium class Gi pipe in the case of strip. The protection pipe in ground shall be
bumed at least 30 om deep (o be increased fo 60 cm in case of road crossing and
pavements). The portion within the building shall be recessed in walls and floors o
adequate depth in due co-ordination with the buisding work.

The earthing conducior shall be securely conmecied at the other end to the earth
studlearth bar provided on the switch board by

(&) Soldered or preferably crimped lug, bolt, nut and washer in the case of wire,
and
(o] Balt, nut and washer in casze of stnp conductar,

I the case of sub-stafions or alternatorz, the termination shall be made on the earthing temminal of
the neutral paint on the aquipment andior the sarth bus, as the case may ba.

(h

()

(i)

(v

Loop Earthing! Earth Continuity Condustor

Earth tesminal of every switchboard in the distributicn systermn shall b bonded o tha earth
bar! terminal of the upstream switch board by protective conductons)

Two protectnve conduciors shal be provided for & switchboard carrving @ 3-phase
switchgear thareon.

Laap earthing of individual units will not e hewaver necessary in the casa of cubcle type
switchboards,

The earth connector in every digiributien board (DB} shal! be secursly connected to the
sarth stud! earth bar of the corresponding switch Board by a protective conductor.

The garlh pin of sockel outletz as well as metallc body of fan regulators shall be
connecied to the sarth stud in switch boxes by protective conductor. Where the switch
baxes ara of non-metallic type, thasa shall be boped at the socke! sarth tenminals, or at

68
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an independent screwed connector inside the swich box. Twisted earth connections shall
not be accepted in any case.

Earth Resistance
{h Tha earth resistance at each slectrods shal be measured, Mo earth electrods shall have
g greater ohmic resistance than 5 ohmes as measured by an approved aanh tasting
apparalus. In recky soil the resistance may be up io B ahms,

(i Where the above stated earth resistance is not achieved, necassary improvement shail
be made by addibosal provisions, such as addibonal electrodefs), different type of
elactrode, or artificial chemical treatment of soil ete., a5 may be direcied by the Engineer-
in-charge.

Marking
[iy Earth barsferminals at all switch boards shall be merked permanently, either as "E or as

)

{if) Main earthing terminal shall be marked "SAFETY EARTH-DONOTOISCONNECT™.
Usa of Residual Current Devices (RCDs)

An extract on salaction and appication of RCDs (also known a8 RCCBs) fram 15 12640 1888 is
ghven at Appendix 3, Provision of RCD shall be specified In Individusl cases keaping in view tha
ype, use, Importance, gystem of earthing and nature of elactrical installations to be protectad by the
RGCBs, requirements of the local electric supply comparny, aic, The sensitivity shall be 30 mA, 100
A, 300 md, or 500 ma, as specified

TABLE IX {Revised)
Materials and Sizes of Earth Electrodes
i Tipe of Electrodes Material Size
; d0 s dia
Fipe Gl mediem clus 450 m fong { witheut any join)
Plice m al 6 em % 60 em & 6 mom thack
) Copper Gl e A0 e % 3 o thdek
Strip i m 10 ag. mm scetion 4
18] Copper 3. mm sechion
Cinockr iy Copper 4 mm i (5 WG

MNote ; Galvanization of Gf tems shall conform to Class IV of 1S 4736 - 19856

NOTE: All Earthing works shall be carried ouwt as per CPWD General Specifications for
Elactrical works with latest amendments up to date.

UPS Scope:
The scope covers supply, instzllation, testing & commissioning of 20 KVA LIPS system complets

with batieries & all accessaries
hd
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The UPS shall be provided in the following buidings:

| Sr.No. | Name of Building UPS qgty. UPS rating Used
1 Director's Residence cum |ntegrated 1 15 kKVA Emargency
Crfice Anciflary Buildings Lighting &
Fower Sokets
1 S kWA Metwarking
System, Wil
Ups:

“True Onine-Double conversion iype single/multi module UPS. Inpui 2400415 Nominal; 50Hz;
APhase dwire system”

Dutput 240/41 5 Nominal, S0Hz; 3Phaze 4 Wire system with Battery each UP3 comprizing of the
folkawing Major componanis.

IGBT based Rectifier cum charger.

IGET basad Inverer

Seaked malntenance free battery with 30min back up time, Iner conneciing cables, Links; Racks
and standard accessones (Battary Sizing calculation for back up 1o be provided by vendor along
with A drawing)Buill in SNMP card.

All ather equipment nacessary fo operate the UPS i in the scope of the confracior,

GEMERAL EUMMARY

This specification describes the operation and functionality of a continuous duty, dual inpul fesd
with configurable single-phase of three-phasa output power | 31 or 33}, solid-state, static
Uninterruptible Fower System (UP3) hersafier refered to as the UPS

The UPS shall utilize double conversion anline topelogy designed to protect electranic equipment
by suppiying raliahi= network-grade power with exdremely fight voltags &nd frequency regulakion.
The UPSshall feature an internal static bypass and input power factor comection

Configuration Specifica:

. The system power train shall comprize of, input disconnact 2nd fillar stage, input PFC power slage,
anargy storage stage (DT bus capacitor bank), oulput powear stage (inverterg), stalic bypass swilch
far connecting bypass ling ta-the output, and batiery charger,

. The systern shall zlso include, fieldseplaceabla fan module, removable inputfoutput wiring trays,
battery disconnscts, an LCD interface display, EFC, and an intsgratad UPS network managemaent
card with temperalure monitaring,

The UPS and associated equipment shall opergje in conjunction with a primary power supply and



an output digtribution system to provide quality uninterrupted power for mission critcal, electronic
equipmantioad.

All programming and misceianaous components for a fully opsrational system a5 described in this
specification shall be-avaiable as part of the UPS

STANDARDS
ENSD091-17 EN/IECE2040-1-1, EN50091-2 [ IECE2040-2, EN55022 Class 4, EN55024, ENE1000-
4-2, 4-3 4-4, 4.5, 4.8, 4-11, ENS0S50, IEC 80950, CE, VDE, C-tick, 150 2001, 150 14001

MODES OF OPERATION

Normal: The Input Power Factor Comector (FFC) stage and output inverier siage shall operata In
an on-line manner o continuously reguiate power to the criical lcad. The npul and oulpiul
canverters shall be capableof full battery rechange while simultaneausly providing requiated power
to the load for all lime and load conditions within the range of the UPS spacifications,

Eattery: Upon failure of the AC inpul saurse, the criical load shall continus being supplied by the
cutput inverters, which shall derive their power from the battery system. Thers shall be no
interruption in power tothe critical load during either transfer to or from battery operation back to
normal operatin,

During the re transfer from battery to ondine operation, the load shall be softly trarsfarred from
battery backon-line within 10 seconds, o avoid step Inad changes on the mains supply.

Racharge: Upen restoration of the AC input source, the input converters and cutpul inverters shall
simultaneously provide regulated power (o the critical load and recharge the battery

Bypass operation: Bypass mode shall be reached either as a user selection/maintance and
eutematicalhywith indication.

Bypass mode can be salected through the Control menu sereen on the Powarisw display
. The UPS will automatically switch into bypass mode if:

3. Boih normal and battery cperaton mades are unavailsbis
B An oulput overload condition ocours
&. The UPS has an internal fault

During bypass opersfion tha utiity power B connected fo the load, bypassing the intemal
converters. If thebypase mode becomes unavailable, the UPS will automatically switch to mains
power. Inthe event that maing power |5 unavailable the system will switch to battary powear,

With the UFS suppliad frorm dual feeds and cperating on battery, due to a-maine fallure, it shal ba
poesiblets request the unit to go to bypass, in additon to autaomatically transfer to bypass when the
batieries are depleted. |n this bypass mode the Inverter shall become a PFC and back-fesd the
DG busses. This allows tha charger ta confinue charging the batteries

bl
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SLUEMITTALE
General afrangement drawing and detais.
5. Bill af materials.
6. Product catakog sheets or equipment brochiures,
7. Product guide specfications,
g. System single-line operation power and control diagram.
8. Instafation informaton, mcluding weights and dimenzions.
10 Information about terminal locations for power and confrol connections.
11.Battary Bizing catculaton includas weaight & dimension,

12.Any other information/carification asked by Engineed/consulan/Employer related to design
andproduct specification

Dalivery Submittals

13 Instalation manual, which  includes  instruclions  for  sterage, handing,  axamination,
oreparaton, instsliation, and start-up of UPS.

14.User manual, which includes aparating instructions.

BERODUCT
MECHANICAL DESIGN

Generally, The UPS shall be coniained in two rugged steel cabinets, one containing the power
electronicsand the ofther conigining the betteries and single-phase distribution outlets; The UPS

and batiery cabinets shall be cepable of conversion between Tower / Siack and Rack-Mount
configuralions:

ACTERISTI
Systam Capaciby

15.The systam capacily as specified in BOG shall b2 rated for 0.8 Pl output: Input;
16,  AC mput nominal vodage: As spacilied in BOO
17.  ACnput valtage window:!

a Full Load, 180 -275Y (Lina-Meutral} for single phase input ar 277 -478Y (Line-Ling] far thres
phase input;
T2



b, Half Load, 107 -275Y (Line-Neutral| for single phasa input or 173 476V [Line-Line) for three
phase input.

18, Input freguency range: 40-70Hz;

18, Input Fower Factor; = 0.53 at 100% oad

20.Input Current Distortion: < 4% at 100% load, 230VAT (<7% for 3 phass output)

21.Crest factor, 31

UPS Dutput

22.A0 Output Naminal Outpat; [Customar configurabla)ss specified in BOO

23 AC output voltage distorfion: Max. 2% @ 100% linear load; Mau. 5% @ 100% non-linear Load,

24.AC outpul voitage reguiation (Static) +-1%:

25 Noliage Transien! Response: +/- 8% maximum for 100% load step

#5.Voliage Transieni Recovery within = 10ms recovarny firme;

27 Dutput Voltage Harmanic Distortion:

8 <2% THD mazimum for a 100% linear load

b, =5% THD maximum for a 100% non-linear load

28.Overload Rating,

a. anling: 105% - mfinite; 125% = 1 minute; 150% - 30 saconds;

£, In bypass: Overload is imited by the axternal input cirout breaker feeding the UPS, System AC-AC
Efficiency: >95%

28.Output Power Factor Rating: 0.2 =1.0fagging, nominalk: 0.3 lagging.

30.Output frequency: 50 +- 0.7THz tracking

31, Qulput connectons:

2 Single phass: Hardwire 3-wire (Phaze + N+ G),
b Thrae phaze: Hardwire S-wire {3 Phaze+ M + &)

32, Cwitput frequency Slew rate: 1.0Hz'Seac, 0.5H=/8ec 0 25Hz/Sec

13
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ENVIRONMENTAL

ki Storage Ambient Temperature:
a -18"to+55°C
a4, Operating Amblent Temperature: 076 o +40°C {+32°F o +104°F)
35, Relative Humidity: 0 to 95% non-condensing
36 Audible noise:

g <H0dBA at =70 % load 8t 1m,
b =S0dEA at =75 % load at 1mc,

INPUT PFC POYWER STAGE

The input PFC power stage of the UPS shall constantly recify the power imported from the mains
input ofthe systam, converting the input maine AC power to DG power for precize regulation of the
O bus voltege, batlery charging, and output power stags (invertar) reguiated outpud poeer

Inpat Current Total Hamonic Distortion: The input current THD, shall be hedd 1o 6% or kess at full
sy=siem load, while providing condibioned power to the crfical lbad bus, and charging the baliesies
under steady- sale operating conditions. This shall be true while supporting loads of both a linear
or non-linear type Thisshall be accomplished with na additional fiiters, magneatic devicas, or ather
Components.

Input Gurrent Limit:
The input canverter shall contral and limit the input cument drawn from the wlility supply

Cverloads at low ling input voliages shall draw power from the battery, (baltery assist mada) in
arder to suppoit the load and maintain the input curent belew the sef cument limit poinis,
Charging:

The battery charging shall maintain the DT bus fioat voltage of =218V, +1% & the nominal
temparaturact 20°C (G3°F)

The battery charging circuit shall cortain 3 temperatura monitoring circult, which will regulate the
battery charging curent to optimize battery lifs,

The battery charging circuf shall rermain aclive when in automatic Bypass and in Marmal Cperation,
Thea battery charging system shall adjust tha charging cumant by aulomatizaly sensing tha numbes

of battery modulez and by monitoring the individual battery cumant. Maximum charger power shall
be KW

QUTPUT POWER STAGE (INVERTER|

The UPS autput power stage (inverter) shall constantly recraale the UPS cutput voltage wavelom
by conwerting the DC bus voltage to AC \'-:I‘ta%ujn through a sat of IG8T switchas. In both onling

LS
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gperation and battery operation, the output power stage (inveriar) shall create an output valtage
wavelsnm independent of the mains input vollage waveform, Input voltege anomalies such as
brown-outs, spikes, sunges, saps, and outages shall not affect the amplitude or sinusoidal nature of
the recreated output voltage gine wave ofthe outpat power stage (inverisr)

Owverload Capability.  The output power stage {invertar) shall ba capable of withetanding 150%
avertoad far30 saconds or 125% overload for 1 minute or 105% overload for an indefinete length of
time, The system shall trensfer to bypass ¥ the overload persist and then return back on-line when
the overload is removed.

Eattery Profection: The UPS shall have monitering and contral circuits to limit the level of discharge
an thebattery system,

AUTOMATIC BYPASS

As part of the UPS, a system aulomatic bypass switch shall be provided. The system automatic
oypass shal provide a transfer of the critical load from the [nversr output 1o the automatie bypass
mput source during mes when the  inverter cannol suppor the load. Such times may be due
10 prolonged ocrsavénré overloads, or UFPS failure. The URS shall constantly monitor the owiput
current, as well as the bypass source voltage, and inhibit potentially unsuccessful ransfers to
sutomatic bypass from faking place.

Thie design of the auiomatic bypazss switch power path shall consist of an electromechanical bypass
confactor and seras SCR's,

Automatic Transfers: An aulomatic ransfer of load to bypass shall ake place whenever the lead
an the crtical bus exceads the overload rating of the UPS, Automatic ransfers of the critical load
from bypass back to normal oparation takes place when the overload condition is removad from
the critical bus cutput of the sysiem. Aulomatic transfers of kad to bypass shall also take place
far any reasen the UPS cannotsupport the critical bus.

Manual Transfers: Manually Initiated transfers to and from bypass shall b nitiated through the
UPS interface display or via the serial communications port.

DISPLAY AND CONTROLS

Control Logic: The UPS shall be controlled by an embadded merocontraller which performs tha
fellowingfurctions

. Maonitoring quality of input, bypazs and output voltages,
. Maonitoring vital parameters of the UPS;

= Executng the state maching;

" Ramaining runtime calculation;

. Self-diagrostics, saif-test and proactive fault detection;
TS



- Communication ko the Metwork Interface Card or ancther SmartSlot accessory card
if equipped.

Display Unit: A microprocessor controlled display unit shal be [ocatad at the front of the system,
The dizplay shall cansist of 2n alphanumeric display with backlight, providing system status, LED
alarm Indieators and a keypad consisting of pushbutton switches for contral and status reading
selection
Matered Data: The following metered data, shall be available on the alphanumeric display:

e Year, Month, Day, Hour, Minute of scourming events

¢ Source and Bypass Input Voltages

¢ Dutput AC voltage

& [nput, Bypass and Output AC curents

= |nput, Bypass and Oulpul Fregquanoy

a Battery voltages and cuments
# |nternal and battary pack temperature

Event log. The display unit shall alow the ussr o display a time and datm stamped
I:}gﬂttne 10 sl recent status and alarm avants.

Alarms; The dizplay unit shall allow the user to display a log of all active alarms. The folkowing
minimumset of alarm conditions shall be available:

1. Low'Mo AC input, starup on batteny

2. UPS Fauk

3. On Battary

4. Shuldewn or unable to fransfer fo battery due to overload

& Load Shuidown from Bypass. Input Freguancy Volts culside limits
6. Fault, Internal Temp excesded sysiem normal imits

7. UPE in Bypass due 1o Internal Fault

B UPS in Bypass dus o overload

Th



8, Low Baltary

Controls: The following contrals or programming funclions shall be accomplished by usa of the
displayunit. Pushbuiton switches shall facilitate these cperations.

1. Silence audible Atam

£ Display or sai the date and fime

3. Transfer criticsl load toand from bypass
4. Tast battery condition on demand

5. Adjust sel points for ditferent alarms

Communication |nterface Board A commumication interfzoce shell provide the following
communicatien posts which can be used simultanesusly:

1. RSZ3Z Serial Port#1
2 RuJ-435 Interface port for Power View Display
1. RJ-45 Eihernet connecfion, on installed Metwork Managerment Card

UPS should have the RS-485 MODBUS compatabdity far [BMS integration
BATTERY

External SMF Battary

4. Tha complete sat of betteries congiata of mulliple units 20 2z to obtain an overall nominal voltage
(direct voltage). A battery rack comprises 12 Vol batteries connetted In s2ries The battery rack
musl comply with stendards goveming electrical safety, which requires the use of adeguals
protections and parficular care when higher voltages are present and direc! contacts are
possibla. Battery calculation sizing to be provided by contractar for approval,

5. The UPS battery system shall comprize of user replaceable extemnal battaries pravidging nominal
voltaga for the positive DC bus rail and nominal valtage for the negative DG bus rail

6. The battery blocks zhall be of the tvpe sesled maintenancs frea.

7. The UPS shal incorparate an inteligent Bamery Management system (o continuously monitor
the health of the battery systam and notify the uses if that systam & waak or neads replacing.

General description for Batteries
8. Batieres shall ba of the SMF type.
8 Each batiery system shall have identical Amp-hrs capacty

10.Ground wires shall be supplied for connaction from the UPS o each battery enclosure grounding
i)



peint
Charglmg:
= The battery charging circwit shall remain adive when in byvpass or on-line.

» Charging system shall sutomaticaly adiust the mesximum charger power based on the instailsd
proprietary battery capacity and current through 2ach baitery siring 1o avoid excessive charging
thatcould resuft in bloated batteries. Each proprietary battery pack shall report its battery
currents and temperature o UPS through communication

« The Battery Charger must be equipped with combred &nd requlation circuit both for charging
voltage and current o batteries, in order 1o have a confroller battery charge and ogtimize the
battery life. The UPS must charge batteres with and eary boos! charge followed by 2 constant
crharge and, al the end, with & floating charge, During nomal run the UPS will execute
pariodically 8 batiery equalizing in order fo recover natural charge leakages and kesp al
batteries at the zame capacty. Baliery charger calculaton sizing to be provided by contractor
for appraval

ACCESSORIES
REMOVABLE INFUT/OQUPUT ELECTRICAL TERMINAL

The Inpul and cutput terminal connaclions shall be designed to be removzble trays for easy
eleciricalconnection and unit remaoval.

The remavable inpit and output trays shall contan a8 means of configuring the system for 1 or
3 phaseinput and oulpui ag wel as for single or dual feed input

SDFTWARE AND CONMECTIVITY

Metwork Adapior Built in Smart Slot Network Management Card shall allow one ar more netwark
managament systems (MMS) to monitor and manage the LIPS in TCPAP netwark anvironments
Unattended Shutdcwn

The UPS, in conjunchion with a metwork interface card, shall be capable of gracefuly shutting down

oneé oF mare aperating systams whean the UPS is oparating in the battery mode. Netwark Shutdawn
software shall be available with the UPS

The LIPS shall also be capabls of using an RS232 port to communicate with the host computar by
means of serial communications 80 as fo gracefully shut down ane or mare operating ayaiems
during an on battery situation

REMOTE UPS MONITORING, CONFIGURATION AND CONTROL

Tha folowing thres methods of remete UPS contrel, configuration and monitoring are available:

Web Monitorng. Remoe monitonng shall be avau}able wid a wely browsar such as Intermat Explorar,



R5232 Menitoring: Remote UPS maonitoring shall be possible via either RS232 or contact closure
signals from the UPS

Simple Metwork Management Protocol (SNMP): Remate UP S Maenitonng shall be pessible theeugh
& standard MIB || complient piatform.

SOFTWARE COMPATIBILITY

The UPS manufaciurer shall have avallable software to support gracelul shutdown ardd remote
manitoringfor the systems detaled on the following web link.

EXECUTION
START-U

Start-up B requested, factary frained servica parsonnel shall perorm the following inspections,
testprocedures, and on-site fraining:

Wisual Inspection

= |nspect eguipment for signs of damage.

= Werfy instaBation per manufactures's instructons.
Inspect cabinets for foraian objects,

» |nspect battery chassis and modules.

Inspect power chassis Mechanical nspection

Check all UPE and internal power wiring connactions.

= Checkall UPS and nuts, and/or spade lugs for tightness,

Electnzal Inspaction

« Werify comact Input and bypess voltage,
« \erfy corract UPS control wiring &nd terminations

= Werfy vollage of all battery modules.
= Verify neutral and ground conductors are propesty landed,
= Inspect external service bypass panel for proper Erminations.

Site Testing:

= Ensure proper systam start-up.

« ‘erfy proper confrol funciions.

» erfy proper bypass cperation.

# Verfy system =&t paints.

= Vaerfy proper inverter operaton and ragulation circuita
= Simulate ufility power failure

= Verfy proper charger operation iy
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« Document, sign, and date all test results,
= Load test | for 40EVA and Above rating)
= Batlery test

On-Site Operaticnal Traming: Dunng the factory aszsisted slard-up, cperational trainng for site
personnel shall include key pad cperation, LED indicators, start-up and shuldown procadures,
maintenance bypass and &C disconnect aperation, and alarm information.

ER FIELD SERVICE

Worldwide service; The UPS manufacturer shall have a worldwide sarvice organizabon available,
consisting of factory trained field sarvice personnel 1o perform stard-up, preventative maintenance,
and garvice of the UPS system and power equipmeant The service organization shall offer 24 howrs
aday, 7 days a week, 365 days 8 year service support

Replacement parts: Parts shall be available through the worldwide service organizafion 24 hours
@ day, 7 days a week, 355 days a year. The worldwida sarvice organization shall be capable of
shipping parts wilhin 4 working haurs ar an the next available flight, so that the paris may be
shipped io the customer sitewithin 24 hours.

MAINTENANCE CONTRACTS

A complete offering of preventatve and full service maintenance contracts for the UPS system and
the baitery system shal be availzble from the vendor. All confract work shall be performed by the
vendor's factory rained service parsonnel,

WORHMANSHIP

As instruction by Engnear-in-charge

EIATA SHEET FOR UPS SYTEM
SL. No [DESCRIETION TENDER BRECUIREMENT
RATING OF UPS 15 ENVA and SKVA
1.0 |Enviranmanial Characteristics
1.1 |Working tamperature Up to 40 Deg. C (no de rating)
1.2 | Slorags temperature 0i0 70 Deg C
1.3 |Humidity Up o 55% nan-condensing
1.4 |Interference A5 PER |IEC B2040-2 [ENS00974
1.2 | Operating aliitude. 3ea level to 1000 meters
20 | General Charastanstics
24 Efficiancy
2.1a |ACIAC tal afficiency @& 25% Inad B85
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22h [ACIAC total efficiensy & 50% load =HB%
2.3c |ACIAC total efficizncy @ T5% load =30%
2.3d [ACIAC total efficiency & 100% load »04%
24 |Nose level & 1Mt distanca <65 dBA
25 |Conversion tachnology True gnline & Double conversion
£5 |Configuraticn Parallel modefStandalons
2.7 |Maximum No. of sysiems can be paralleled 3
28 |Dimensions in mm (LxBxH) BY VENDOR
28 |Waight In Kgs BY VEMNOOR
2.10 |Cooling Forced cooling uséng fans
2.11 |Cabls eniry-Topibotiom BY VENDOR
2.12 |Degres of Protaction P23
3.0 |Input Ekeclrical Characieristics
3.1 | Type of reclifier IGBT
3.2 [InputVallagelPhas=) 495 W
3.3 [Input Frequency 50 Hz
44  |Input Povwer factor @ 50 to 100% load =080 lag
3.5 |System powerwalk-in 10 msec
3.8 |Input current harmaonic distortion(THD)
J6a | THD @ 25% koad <5%
26b | THD & 50% load =5%
38c (THD @ 75% load =504
3.6d | THD @& 100% load <5%
3.7 | Maximum current drewn during battery charging & BY VENDOR
38 |Recommaended Cu, cable siza in Sg.mm EY VENDOR
3.9 |Recommended breaker rating in amps BY VENDOR
3.10 |Ractifier DC voltage ripples <1%
311 |Ractifier DC Current ripplas =0
3.12 | Charging time <10 Hrs
4.0 |Output Elestrical Characterisiics
41 [Output Voltage(3Phasa) 415V
4.2 |Stalic cutput Valtage varizhan +£-1%
4.3 |Output wave form Trie
4.4 |Dynamic output \Voltage varigtion when load varies) AS PER IEC/EN A2040-3CLASS

from 0-100% & vice versa
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A5 PER IEC/EN G2040-30LASS-1

4.5 |Dynamic cutpul YVoltage variation at 100% lsad
slep
4.6 | Quiput Votage varation at balance ioad AS PER |[EG/ENGZ040-3CLASS-1
4.7 | Dutput Voltage variation at unbalance ioad A5 PER IECTENG2040-3 CLASS-1
4.8 [Phase displacement=-100% Unbalance load +/-2 deg
4.8  |Voltage adjestmant — Manual REQURIED
410 | Oulpul frequency 50 Hz
4,11 |frequency reguiation +-1 Hz [ Sec
4.12 |Phase di=slacement-in balance load ASPER
4,13 | Quiput Power factor & rated capacty 0.8 LAGTO
4,14 | Owverdoad capacty
For 30 minutes 110%
For 10 minutes 125%
For 1 minuie 150%
4.15 | Short cincutt capabiity BY VENDOR
418 |Grest Factor =3:1 LN
4,17 |Recovery ime =19
4.18 | Galvanic Isalation Transformer Extarnal
5.0 | Siatic bypass arangement
2.1 |Rated Voltage(3Phase with newutral) 415
5.2 |Voltage veration &= 10%
5.3 |Mominal Freguency 50 Hz
5.4  [Maintenance bypass switch Yas
5.0 |Battery deiails
6.1 |Type of battares SM= LEAD ACID
8.2 |Backwup 30 Min.
6.3 |[AH ofthe battery BEY WVENDOR
6.4 |Battery Charging Trme fram fully discharge =GHRS
6.5 |LfecfBatery »5YRS
5.6 |Battery tempersture ssnsor F':E'::!UIHE‘:]
6.7 |Moof Batteries provided. BY WEMDCR
6.8 |Battery Monitoring in UPS Yas
6.9 |Battery Mounting T _‘I':ﬂ‘éuégi:;l'net
G.10 | Dimensions of battery cabinet {LxBxH) BY WVENDOR
6.11 |Weight of battery cabmnet BY VENDOR
7.0 | Communication
7.1 |Battery itemperatura sensor REQUIRED
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7.2 | Programmable inputs/outputs REQUIRED
7.3 |BMS compatbility{Hardware & software iiems for REQUIRED

third

T4 [Telenet service- communication wih LAMN fod RECUIRED
sending

B0 |Lossasin KW BY VEMDOOR

MY CABLES AND LAYING for EXTERNAL SERVICE CONNECTION:

MEDIUM VOLTAGE CABLES AND LAYING SCOPE :

The scopa consisis of Supply, layving, testing and commissioning of LT XLPE Cahle,
Standards .

AS PER SCHEDULE OF INDIAN STANDARDS; ATTACHED IN THE DOCUMENT
Cables :

All cables shall ba 1100 Vot grade XLFE Insulated PVYC sheathed wWith or without steel'Gl wire or Mat
Brmiaring 23 specifiied 3. The cable shall corform o BIS-T00E, Part |. The conductars shall be composed
ofannealed Bare or tnned of high conduetivity copper ar Aluminium complying fo BIS and coras colour
coded tothe Indian Standards. All cables leid wp to load should be without &ny joint

All cables shall be new without any kind or visible damage. The manufacturers name, insulating
material conductor sze and valtage class shal ba marked on the surface of the cable at every B00 mm
cenherg.

Insulation

The core insulation shall b2 with PVC compound applied over the conductar by extrusion and
shaliconfirm tothe reguirement of BIS-5831,

Caore identificstion chall be provided with preminert and Indelibde Arabic numerale on the outer
surfaceof the insulation colour as under,

Single core - Red Black, Yelow of blus.

Two core = Redand Black,

Three cors - Red Yeliow, and bles.

Four core =  Red Yelow, Blue and Black.

4.8 care = Red vellow, Blueand Biack {Reduced neutral)
Five core - Red Yalbver, Blua, Black and Light Grey.

In case of cables having mare than S cores wo adacent (counting and directional) ineach layer shall
be cojored Blue and yellow respectively and the remaining cores shall ba lkght gray,
53



Inner Eheath:

The inner sheath shall be appied over the laid up cores by sxtuson and shall be of extruded
XLPEcompound

Armouring:

Armaouring shall be applied aver the inner sheath. Armour shal be of galvanized round steel wires up
{o the cable diameter of 13 mm and above 13 mm gakvanized flat stesl wires shaill be provided.

Requiremant and methods of tests for ammoured material and uniformity of galvaniam shall be a5 per
BIS-3875 and BIS -2633

Tha outer sheath for the cables shall be applied by extrusion and shall ba of PVC compound
confirmingto the requirement of compound of BIS-5831 for protection ofthe cable against aimospheric
effect. Pollution rodent and termite attack suitable chemicals shall be added in PWE compound. Cobour
shall be black.

Testing and Inspection:

All the cabbes shall be fested and axaminad at the manufacturar work as per BIS code. Al the matarials
empaoyed in the marufzcturing of cable shall be subject to exsmination ard testing sfter manufacture
ofcable

All rouEne and acceplance lests in accardancs with tha relevant standard shall be conducisd on
eschsize of cables and shall be submitted to Employer &t the tme of hand owver
Packing and Marking.

Cables shall be dispatched in wooden drums of sutable barrel diameter, securely battenad with the
takeoff end fully pretectad against mechanical damage. The wood uzed for construction of the drum
shall beproperly seazoned. Sound and frea from defect Wood preventative shall be applied to the
entire drum. On flange of the drum, necessary Information such 2s manufacturers name, type, size,
voitage grede ofcabis, length of cable in meters, drum no.. cable code, 1S] certification mark gross
weight atc. ghall ba printed. An arrow shall be printed on the drum with suitable instructions to
show direction of otation ofthe drum, Cables shall be supplied In drum length as fellows,

Wi a |

Installatan
(i Catles shall be gk In the routes marked in the drawings. Vwherne the route is not marked, the
confractor shall mark & out on the drawings and also on tha site and obtain the approval of the
Engineer before laying the cable. Procursment of cables shall be on the basis of actual site
measurements and the guantities shown in the schedus of work shall be regarded as a guids
oniy.

(iii)Cables, running Indoces shall be laid on walls, ceding, inside shafts or trenches, Single cables
laid shallbe laid in GUPVE pipe and not to fis on wall slab directly ar drawn through &l / PYOC
pipes fixed on wallor celling and suppersd at mot more than 500 mm. Vheare number of cables
I8 run, fecessary [addertype cable rays %JF“ be provided wheraver shown. laid in bultup
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trenches shall be on steel supports. Plastic / &uminum idenfification tags shall be provided at
every 30 m, All cables laid shall be properydressed snd at least 50 mm space shall ba kept
between the cables.

(iviCabkzs shall be bent o a radius not kess than 12 {beelve) tmes the overall diameter of the cable
or inaccordance with the manufaclurers recommendations whichever is hgher.

[v] In the case of cables bured directly In ground, the cable route shal be parallel orperpendicular
to roadways, walls ete. Cebles shall be laid o an excavated, graded trench, over a sand ar
saft eprth cushion to provide profection against abrasion. Cables shall be protected with brick
ar cement tiles anall the thres sides as shown on drawings. Width of excavated trenches shall
be as per drawings. Backhll aver buried cabies shall be with a minrum sarth cover of 750 mm
1o 1000 mm. The cables shall beprovided with cables markers ai evary 20 meters and at all loop
points

{vi| The general arangement of cable laying is shown on drawings. All cables shall be full runs from
panelio panel without any joints or splices. Cables shall be identified st ard termination indicating
the feadernumber and the PanalDistribution board from whera it iz belng laid. cable tamination
far conductorsupto 4 6q.mm. may be insartion type and all higher sizes shall have tinned coppar
comiprassion lugs.Cable terminsticn shall have necessany braes glands. The end tarmination
shall be insulated with & minimum of six hetf-lapped layers of PVC tape. Cable armoring shall
be earthed at both ends,

[wil} In case of cables entaring the buildings. It would be done duly only through pipes.
The pipes shall batald In slant position, So, that no rain water may enter the bullding. After the
cables are fested, The pipes shall be sealed with M. seal & then tarpaulin, shall he wrapped
araund the cable for making theentry of watar ight

[wild] All cables shall be provided with stainless steal'Aluminum cable identification ags
at a2 maximum distance of 30m

[ix] Al cables to be lald should be properly dress and at kzast 50 mm spacs should be kept betweaean
thecables.

Tasting

MV cables shall be tested upon installation with a 1000WS00 W Meggar and the following readings
established.

1) Contnuity on all phages.
2 Insulstion Resistance

ia) between conductors.

ihi all comdisciors and ground,

All test readings shall be recorded and shall form part of the completion decumentation
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MV CABLE JOINTING & END TERMINATIONS SCOPE :

The scope consists of Supply, tesfing and commissioning of L.T. XLPE Cable terminations.

Cable joints and termination:
Connactors:

Cable terminations shall be made with copper’Aduminium Heavy duty long nack copper crimping lugs
only crimped typa solderiess lugs for all aluminium cables and stud type termingls, For copper cables
copper cnmped solderless lugs shall be used

Crimping shall be done with the halp of wdraulically oparated crimping tool, All cable lugs shoukd be long
nackiypa only

Cahle Glands:

Cable glands shall be of heavy duty brass single compression type as specfied. Generally single
compression type cable giands shall be usad for indoor protected locations and double compression
typeshall be used for outdoor locations, Glands for clazsified hazardows areas shall ba CMRS approved.

Ferrules shall be of sali-sicking type and shall be emploved to designsts the various corss of the
controlcabha by the terminal numbers ta which the cores are connected, for ease in identification and
maintenance.

Cabie joints:

Kit type joint shall be done and filled with insulating compound. The joint should be for 1.1 KV grade
insulatian,

Workmanship for cable termination

Cabla |pints shall be done as per regular practice and check shall be camied out for loose connections
andleakages. Insulation cutting shall be done properly taking care that no area of the conductor
remains expozed. Cnmping shal be done with the help of hydraulic tool,

Adddional points to ba noted and compliad:

Meter Boards: Meter boards shall be fabricated 14 SWG CRMS sheet. [t should be of cubical
canstruction, powder coated. Number of Energy meters o be accommodatad in each meter board
shall ba equal to no of quarters at esch building. Each meter bogrd shall be equipped with 4P
MCE/SPNMCE of suitsble rating as incomer and as dacided by Engineer-in-charge and MCE of
suitable rafing for each compartment, digital type MFM, selector switches, LED type indication lamps
ez, All energy meter sheuld be with BS = 485 podiMODBUS and should ba CT operated. Meter board
shall be fabrcated froet a8 CPRI approved Iabrh‘aq_jtbr after approval of drawing from Engineer-in-

Cad
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charge,

8.

10.

The breaking capacity of MCCB for all types of panel boards except DBs shall be mimmum 3584
far ratings upfo 2004 and S0KA for 2508 ratings & above. The rated senice breaking capacity
should be equgl to rated ultimale breaking capacities (les=lcu). Where |c= s service breaking
capacity and lcu is ultimate breaking capacity and they should be of approved make. The
MCEMCCTE shall be same meke ofapproved company

LT Cistribution Panels: In all buildings, the panel boards shall be of modular type and fabriceted
as per GPWD Specifications. The incomers, cutgoings, bus bar, indicating Instruments 2ic, shall
be designed 85 per connected load and shali be got approved from Enginse-in-chara.

Al types of panel shall be fabricated from CFRI approved firms and strictly as per CPWD
specificaions. The drawing of panel boards must ba got approved fram Enginesr — In = charge
befare @brcaticn work. The panel board shal consist of MCCB/ACE a5 incomer and aulgaing,
Aluminium bus bar, diglal type ammeter, volimeter OR multifunction meter, selector switches,
LED type indication lamps et as per standard sound engineering practica. Evary multi-function
mieter should have RS 485 pert/MODELIS,

Starcase bghting shall be group controlled Lobby and Tailet lights shall be confrolled by
occupancy sensors. Canfiguration toal for sensor programming shall also b= provided, There shall
be arrangement of Bye pass switch so that in case of failure of sensor, the light can ba operated
gfier bypassing the sensor. Therefore, ane control switch for common light shall be provided at
each floor

Minimum size of copper conductar for pewer wiring shall not be less than 4 Sg mm and that for
light and fan points wiring shall be 1.5.5g mm,

The winng ard condult route plan/drawings shall be submitted by the contractor and shall be gat
approvedirom the Engineer-in-charge.

To faclitata drawing of wiras, 18 SWG Gl fish wire shall be provided along laying of receszed
eondult Conduits laid for othar senvices, fike fire alarm etc, where winng i not done along 1EI
works, fish wire shall be invariably drawn,

The connection belween incoming switch [ isolator and bus bar shall be made of suitable size of
thimbée and cable.

While laying condults for fire alarm system, sufficient junction ocutlets are to be provided as per
the direction of the Engineer-in-Charge for detectors as required.

After completing the work, necassary test rasults as envisaged in CPWD General Specifications
Part-l (internal}-2023 & |ndien Electricity Rules 1958, shall be recorded and submitted to the
depariment The results shall be in the permissible limits, Test report forms duly signed by
authorized persan for obiaining electric connections {energy maters) by the agancy shall ba ghven
to the alattess
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11.

L.

13.

14.

16,

16.

17.

18.

18.

21.

Lightning arresters shall be provided for all buildings irrespective of height as per IS 2300.1080
ssamanded up o date and CPWO specifications for internal work — 2023,

Isctator and RCCE of 30 ma sensitivity of suifabie rating shall be provided as Incomer of each
Distribution boards

Lighting luminaries (LED typel in all buildings shall be decided as per funclional requirament,
design anddrawing approved

Ir-gach building, wharever [t iz provided, power supply 1o DBs located in Lift shaft at sultable
lpcationas appraved by Engineer-dn-charge shall be done using sufable XLPE insulated armored
cable Supply of cable shall be in the scope of work,

Inside the Mt shall thers shall be arrangament of one fight peint at each fioor level and oneg fight
point at overhead, one light point in fift pit. All light points shall be in group controlied and wired
with 2.5 zq mm FRLS copper conductor zable, 15-amp power plug and S-amp power plog shall
be provided at alternate floce. Winng of hese power plugs =hall be done with 4 =g mm FRLS
copper wires. LED Bulk head fitings of suitable rating to provide minimum |ux of 100 shall be
cannectad with each point of lift shaft

For accommodating vanous size of cable incoming to the building, WF2 class light duty
complete with RCC Callar jointing with cement martar 1.2 pipes of suitable size shall ba
pravidad,

The scopa of work includes 1.1 KV SLPE LT UG Armoured Allurminiurm cabalas (Confirming 1o |15
TO8E Part-1) from main substation ta all individual buildings for service connection as per the
approved [oad details and drawings

Size of diginbution board shall be as per number of iight [ powear circuits. All distibution boards
shall badouble doar type RCBO of suitable rating shall be provided as main incomer in 2l DBs.

In vertical DB used for power distnbulion main ncomer shall be MCCE of sultable rating
breakingcapacity nol less than 16KA, Ics=lcu.

« LT panel shall bz cublcle type with [P 54 protection class and fabncated from CPRI approved

fabricator and shall be equipped with digital type measuring instruments like emmeter, voltmater,
freguency meter, wait meter, mulli- function meter efz. as per drawing approved by Engineer — in
= Charge,

Each LT Panel shall be fabncated fram 1.6 mm thick M.S. shaet powder coated 7 tank process
and shall be equipped 4 pole MCCEs, MCEBs, Bus bar, digital volimeter, ammeter, KWH meater,
LED indicaling lamp extended rotary handle and all accessonas as required.

. IF used as incomer then i should have earth faull protection and tme delay in additicn to above

protection. Earth leakage medules are not acceptable.

. Earthing: Earthing systam compnsing of earth electrode, earth conductor, earth bus, protective

B

o
Ly |
oo



conductor ete. for each buiding shall be as per provision laid down in CPWD Specificatons Part
— | 2023.Earthirg system should be designed swch as to maintain earih resistance as specified
in CPWD specifications. Earth resistance shall be checked / tesied in harsh climatic condifions.

Cable laying and Jointing

{i} All Cables for external lights shall be lald through CWC plpes of required size with S0 space
capacity. Pipe shall be buried under ground at reguired depth as per direction of E-I-C. Thare shall ba
soparate pipes for slectrical cable and Datalsignailing cable. Same pipe shall not be used to carry
data and Elecfrical power cable

{ii} Cabla shall hawva Gl wira earthing not kess than 8 SWI, Earthing can be looped for common run of
Wires,

{iii) The cable joint shall be weather and water proof cormeciors only, Twistad cabbe jolnt with electsc
tap will not be accepted.

{w]} At 2ach pole about 1.5 R meter cable shall be kept extra for future maintenance.
{v) Balor laying of cable, it will tast for iis continully and physical damage

{vi} Cable shall be la:d with minimuem jointg, If jeint is unavoidablz, i shall be
planned in chamber, RCC [ brick work chambers shall be provided at every 50 meters to faciiitate
cable drawings and maintenance.

Form of Complation Certificate

|AWe certify that the instaliation detailed below has bean installed by mefus and testad and that to
the bast of mylour knbwiedge and ballef it complas with Ingian Electricity Rules, 1858, as wall as
the C. P WD Gensral Specificatons of Electrical Works 2013,

Electrical installation at .......ccoove oo srssmr srsers s ssss e e
Wit B R STy O P T i i s i o B i b s B i

I. Particulars of work:

(&) Internal Electrical Instaliation Mo, Total Type or system Load of wiring
(i) Light point

(i) Fan point

(i) Plug Pairt

(2] 3 pin & Amp.

(o) 2 pin 15 Amp.

(0] Others Description HPAKW Type of Slaring (aihMotors

()

(i)

(i)

(o] Other pfants

[c) I the work irvoives installztion of cwverhead line andlor underground cable
(d] 1) Type & descnption of overnead line, 10
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(i} Tedal length and no. of spans.

(iil} No. of street Eghts and its description.

(e} (i) Total length of underground cable & its size.
(i) M. of joints: End joint | Tee [oint St. through joint:

Il. Earthing
(I) Deseniption of earthing elecirode.

(liy No. of earth electrodes.
(i) Sze of main aarth lead.

lIl. Test results:

[a) Insulation resistance

(I} Insulation resistanca of the whaole system of Conductars to earth —Mega ohms

i} Ingulstion betwesn the phase conductor and neutral Between Phase B and reulral
— Mega ohms Between Phase ¥ and neutral -Mega chms Betwesn Phase 8 and neutral = Mega
ahma

(i) Insulation resistance betwean the phase conduectars in case of paly phase supply,
Belween Phase K and Phasa Y —Mega ohms Between Phase Y and Phase B -Mega chms Between
Fhase B and Phase R — Mega ohms

{b} Polarity fest

Polarity of linked =ingle pale branch swilchas.

{c) Earth conbnuity fest

Maximum rasistance betwaen any paint in the earth continuity conduetar including
mietal conduite and main earthing kzad Ohms

id} Earth electrode resistancs of each earth electrode

{£] Ghms

i) Ohmg

iy Ohms

i) Qhms

12l Lighting profective system

Razistance af the whoie of ightning protactive system to earth before any bonding is
affectad with earth electrods and meta! infon the structure ... Ohme

Signature and name of Contractor

Signature and Mame of the Junior Engineer (E} / AE (E)



UNDERTAKING LETTER FROM MANUFACTURERS OF LED FITTINGS
{ON THEIR LETTER HEAD)

Wo haraby agree that:

1. All the LED fittings supplied by us are guaranteed for flve years including drivers from the
date of handing over.

2. In case of discontinuation of model and non-availability of spares, we will replace the
fittings with equivalenthigh end model in case of manufacturing defect during the warranty
period of Syears,

Pk MR i i i i i v e
Authorized signatory of manufacturer of LED
luminarias)

Counter Signature,

Major contractar

LOWEST BIDDER TC SUBMIT THIS MAC
Manufactures' Authorization Certificate (MAC) (to be filled by OEMs)

Ta

The Engineer-in-Charge,

Construction and Maintenance Division
IIT Hyderabad

Subject Manufactures' Authorization Cerfifizate for Bid Mumber:

=ir,

W s s s A E N .. having our registarad offlice
.............................. who ara aslab:rshad anl:l m;:-uls:l orgiral equipment

rr'nanufa"turers {DEMs) having factories at {addresses of manufacturing location} do hensby

authoriza

. .. Bidder name and addrmss ........o0ee- WHE 15 our [distribuior ¢ Shannal Partner fretailer

lother <please specify>) to bid, negoliate and conclude the contract with you sgainst and

aforementioned raferanca for the following Hardwars / Software manufaciured by us,

We also hereby declare that we will support fully for supply of all genuine spares components and
suftware up gradation for the installed system for five years from the date of commissioning of sysiam
and also attend any manufaciuring defect for five yvears on behalf of the baddar,

Yours faithfully,

Faor and on behalf of Mis [Autherized signatory)
Mame, designabon & contsct ne. Email Fd:
Adglress.

Seal 91



Scope of work and technical specifications for External Service
Connections from nearby Precast staff Housing and Earthing System for
the following sub heads mentioned in the payment schedule. (New Scope
need to be add)

1. For Director's Residence Cum Integrated Office Ancillary Buildings

The scope of work includes Design, supply, installation, testing & commissianing and handover
of Power distribution system to supply electricity through LT cables to make Director's Residence
Cum Integrated Office Ancillary BuildingsEaM samvices funchonal complata as per approvead
design and drawings and instructions of E--C

A) Main Power Distribution (From HVAC Plant No-05 }:

1.

The Power supply to the Director's Residence Cum Integrated Office Anclllary Bulldings will
be given from the exigling LT Main Normal power supply Panal and the axisting LT Main
Emergency power supply pangl at HVAC Plant ne. 05

Sufficient lenath  muitiple runs of suitable size LT cable shall lay from the HWVAC Piant No, 05 10
the proposed LT Panels located at the Proposed Director's Residence Cum Integrated Cffice
Ancillary Bulldings, in surface, cable fray, RCC Humes/CWC pipes wharever regquired. The
cablez shall be with multiple runs,

The confractor has o provide separate sef of multiple runs LT cables for normal powes and
zaparate set of multiple runs for Emergency Powar from tha nearby AC Plant-05 till the New
Director's Residence Cum Integrated Office Ancillary Building man LT Electrical Panel

The recessary switchgears i.e, MCCBs, ACBs, retays-elc shall be provided as per the approved
drewings by the Engineer-in-charge. Al the MCCBs, ACBs shal be provided with
micraprocessoer-based release having evercurrent, short circuit and earth fault protection.

Drecizion of laying LT cable in RCG cable french, DWC, surface, cable ray, RGC Humepipe atc
shall be on complete discretion of Enginear-in-charga and sama shall ba Hnding hance bidders
arg requesied [0 guote accordingly

§. Also the contractor shall measure the actual required length of cables on site and quate the rates

accordingly, However the tentative routing plan aleng with the approximate span distance frem
nearby HVAC Planl no. 05 Lo the new Director’s Residence Gum Integrated Office Ancillary
Bulldings s givan in tha Tandar documant.

. &g per the abeve proposed power distribution schama, the confractor has to prepare and submit

a dalailed Design Basis Report (DBR), including load sheets cable schedule, voltage drop

calculations and electrical SLD in eccordance with the relevant electricityl3 Codes.
03
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B) LT Distribution:

$.No.| Name of Bullding | LYP® of uunmJ Scope of Work

Bwilding
) a) Deszign, supply, mnsizflabon, testing and
1. | Bimciors  Reskdes. G4 1| commissioning of LT Panals which shall be
cum Integrated Offi feeding the Campus School Building {1 nos.)
Anclllary Bulldings which &= having 4P, 415V, microprocessor

based MCCR/ACE incomer and MCCR/ACE
outgoings of suitabla reting for feeding EEM
service requirements of respective block

This Section covers the detailed requirements of medium wattage switch panel for 433 W, 3 phase
50 Hz 4 wire system, These shall be branded and'or assembled! fabricated from a factory of repute.
Al switchgears shall be fully rated at an amblentof 40°C.

L.TYPE OF PANEL

The medium voltzge switch board panel shall comprise of any one of the following types of

switchgears or combination thereof as specified.

(&) Al Circuit breakers draw out or fized type,

ibl MCCEs of suitable IC5 ratings. MCCBg shall invariably be Current Limiting type. Features like
Double Break, Positive [salation functions shall ba preferred,

The Panel shal be indoor type having incoming sectionalization and ouigoing swilchgears: as
spachied. The dasign shall be cubica| type. The degree of enclosure protection shall be IP 42 as per

IS 13947 (Part-i).

Main L.T. Panel (both
Mormal

Powar Panal and
Emergency Power
panel]

I

I

ain Panals far Emangency supply, Marmal supahy, LRy supply (LN, carridar
ights, siair ease lights, sammon area lights)

ype: Exlenzible type

ug bars : Alsminium bus bar

neomer Al clieult braaker of declgned capacity

o, of ACEs IMCCES | AS per design

o @l Bus fouplar D A5 por design

utgoings: MCCHe as per foad requéramant with spore MCCEs provision

Il BACCE2 pratection release should bt Micoprocesaor based having inbul
justable protectisns against Owver Load (L), Short Cireult (5 and Earh faal with
munication port. The breaking capacity of MCCE shall be mipimum 2688 for
gs ugto 2004 and S0KA for 2504 ratings & aboys The rated senice breaking
showld be egus to rated ultimate breakingcapacities {lea=icu), 2 amp MCE
il be used for prodecion of Indscation lamps [ Meters atc, 8l insoming autgoing
CHs/MCCEs shad be provtded with communicabie Mulli-funclion meter with RS-
B4 porl showing parameters such &z ' | F, PF, EWH, Kviah kKA, KW et

b E
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1.0

1.4

1.2

ho, of aulgoing MGCBS shall be as per design end requirements. For fulure uss,
rumber of MCCES kepl in spare shall be aqual to 25% of connected MCCEs {Rating
pise). Cither critera |&e profection, intetocking, cable terminafion. imemst wirng,
selecior switches, mullifuncton malers gfc, shall be 85 per CPWD speciiications
end sound engineerng practice.

' Outdoor Feeder Pillars (i) Proteciion Class | IP 65

{ti) Type : Free standing, double door type

(it} Matarial of enclosiure © 2 mm MS shast

(iv)  Incomer : MCCEBs of designed rating

(¥) Bus Bar . Alurminium conductor

{vi) Dutgoing: MCCBx/MCE's

(vii) Other accessorias like Digial timers for suto aperation of sireet
lights, volmeter, veimeter selector switch, indicating lamps,

selector switch etc., shall be as per CPWD specification, |S
code and approved make list

——mm

L.T. cables Various szes of L.T. cables for feeding power to vanious buildings /
services shall be designed and laid between LT, panel and varicus

e

Earthing Earthing work for Body and Newtral earthing of LT Panels shall be
denein accordzancs of provision laid down in CPWD specification
for internal El and substation buildings.

COMMERCIAL AND ADDITIONAL CONDITIONS
GENERAL

This spedification covers Design, manufeciure, (Esling a5 may e necessary before dispatch,
delivery st site, all preparatory work, @ssembly and instaation, commissioning putiing Inte
aperation of sub- staticn equipment consisting of LT panels, LT cabling eic. and fingl testing of
equioment at |IT Hyderabad, kandi, sangameddy

The work shall be executed as per CEPWD General Specificabons far Elecirical Works Pari-|
Internal- 2023, Parl || Externai-2023 and Part IV substation-2013, 3z amanded up to date,
relevant LE, Rules, BISAEC and as per directions of Enginserin-charge, These additional
specifications/conditions are fo be read in conjunclion abowve and in case of varialions,
specifications given in these edditionel conditins shall apply. However, nothing extra shall be paid
an account of these additional gpecifications and condifions.

4
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1.3

GUARANTEE

All egjuipment shall b2 guarantieed for a8 period of 38 manths, from the date of taking owver the
installation by the depariment, agsinst unsatisfactory perfformance and/or break down des to
defective design, workmanship or materal. The equipment or componerts, orary part thereof, so
found defective during guarantee percd shall be forth repaired or replaced free of cost, to the
salisfaction of the Enginear-in-Charge. In case of replacamant or repair requiring more than 7 days,
tha agency shall femporarily insiall the equipment so that the sysiemn becomes operationzl In
case itiz fek by the deparbment that undus delay is being caused by the contractor in doing thig,
the same will be got done by the department at the risk and cos! of the confractar, The decision of
the Engineer-in-Charge In this regard shall ba final & binding on the contracior,

1.4

{ak
(b

e}

1.8

1.8

al

CH

1T

2.0

The contractor shall guarantes, among othar things, the following:

CGuality, strength and performance of the materis used as per manufacturers standards,

Fafe mechanical and electical stress on all parts under all specified condiions of operation
Satisfactary operation during the maintenance period.
ACGCEPTABLE MAKES OF VARIOUS EQUIPMENT

The acteptable makes of varicus equipment'slcomponantsiaceassories have been indicated
in*Acceptable Makes

DATA MANUAL AND DRAWINGS TO BE FURNISHED BY THE CONTRACTOR

The confractor shall furmish detailed technical iterature, pamphiets and peformance data after

awand of work for approval of the Deparment,

The successful contracter would be required to submit the fellowing drawings before first

milestone for approval,

{i} General arrangement drawing of the eguipment like LT paneals in the buiding s with complets
dimensians for approvals by the Engineer in charge,

{it) Any othar drawings are necessary for the pb

The successiul tenderar shaukd fumish well in advance three copies of detailed Instructions

gnd manuals of manufacturers for al! tems of equipmant’s regarding installation, adjustmants

ocperation and maintenancs including preventive maintanance & trouble shooting iogether

with all the relevantdata sheets, spare parts, catalogue efc. allin triplicate,

EXTENT OF WORK

21 The work shall comprize of 3ITC of all Equipment complete with entire lzbour including

supervision and all materials necessary to make a complete instaliation and such tests and
edjustments and commissioning, as may te required by the dapartment. Tha tarm compets
installalion shall not only mean majcr tems of the plant and Egulpment coversd by
spacifications but all incidental sundry components necessary for compleie execution and
satisfactory peformancaof insiallation EIEJJQEI"IDUT charis whether or not thoze have bean
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4.0

rrventianed In detalls in the tendesr docuiment in connection this coniract as this s & tumnbeay
jab

22 The LT cables shall ba brought at site after taking correct maasurements since no joint shall
be permissibla.

2.2 In sddition to supply, installation, festng and commizzicning of Equipment, following works
shall be deemed (o be inchuded in the scope of wark lo be execuled by the tendarer as this is
& lurnkey job-

{a}  Minor building worka necessary for installation of Equipment, foundation, making of opening in
walls or in floors and restoring them o ther original conditionfinish and necessary grouting
efc. as requirsd The opaning in the RCS focr'Skab shall have to be carned  diamand core
cutting maching and resealing shall have to be done by the lendarar. .

(b) Al support for overhead bus ducts, cables and M3 channels for srection of pansls &
INSPECTION AND TESTING

All major Equipment (e, LT panel and feadar pillar boxes atc. =hall be offered for initizl inspection
at manufacturers works. The confractor will intimate the date of testing of Equipment st the
manufacturer's works pefore dispatch, The successful tenderer shall give advance rotice of
minimum fwo weeks regarding the dates proposed for such tests to the departmem's
representative to focildate his presence during testing. Eguipment will be inspecied st the
manufacturerlAuthorized Dealers premises, before dispatch to the site by the contractor if so
desied by the Engingar-in-Changea,

Copies of all documents of routine and type test certificates of the equipment, camied out &t the
marufacturer's premises shall be fumished to the Engineer-in-Charge and consignes.

After complation of the wark i all respects the conlractor shail affer bz installation for testing and
oparation

COMPLIANCE REGULATIONS AND INDIAN STAMDARDS

4.1 Al works shall be camed out in accordance relevant regulaiion, both statutory and those
specifiad bythe Indian Standards related to the warks coversd by this specification at his own
expenses by the tenderer, In particular, the eguipmant and instalation will comgaly the following:

(iy Factories Act.

(i} Indian Eleciricity Rules and Indian Elecincity Act.

(i) B.LS. & othar standards a5 applicablo

(ivh Workmien's compensation Acl.

(v} Statutory nomms prescribed by local bodies ke CEA; Fower Supply Co., el

4.2 HMoathing = his spacification shall be construad o refiave the succassful tendarer of his
responsibility fer ihe design, manufaciure and Installation of the eguipment, all accessanes in
accardance cumently applicable statutory regulations and safety codes.

43  Successiul lenderer shall at his own expenses, amanga for complianca stalutory peovieions
U



of safety regulations and departmental requirements of safety codes in respect of labour emplayed
directly o indirecfy an the work by the tenderer Faiturs to provide such safety requirement wiotkd
make the tenderer liable for penally of Ba 2000/ for each default. in addition, the department will
ke at ibertyto make arangement for the safely requirements al the cost of tanderer and recover
the cost thereof from him.

5.0 TRAINING

Tha contractor shall arrange for at sile training by the supplyving company of Equipmeant to thesiaff
deploved by him for proper and affactive maintenance of the Equipmeant

&1 Sufficient rained and experenced staff shall ba made available o meet any exigency of work dunng
the guarantes pariod of one vear from the handing over of the installation,

7.0 INTERPRETING SPECIFICATIONS

In intarprating the specifications, the following arder of decreasing impariance shall be followed in
cagae of confradictions;

ral Technical spacifications

(b Ganeral specifications.

ic} Relevant BIS or other imarmalional coda in case BIS coda |s not avallable,
(di Drawing [if 2ny)

8. SAFETY PROCEDURE

I. The Indian Eleciricity Rules 1956, 25 amended upto dste, are to ba foliowed in their entirgty, Any
installation or portion of insialistion which dees not comply with theses ruies should be got rectdied
immediatehy.

2. The detailed instructions on safety procedures given In B1.5. Code Mo, §216-1869-"Code of
Safely Procedures and Practices in Elecirical Werka" shall be strictly followsd.

3. Mo inflammable materials shall be stared in places other than the rooms specialy constructed for
this purpase in etzordance with the provisions of Indian Explosives Act 17 such siorage is
unaveidable, it should be allowed only for a short period and in addiion, special precavtions,
sich asculting off the supply to such places at normal Hmes. stodng materals away from winng
and swikch beards, giving electric supply for & temporary penod with the permission of Engineer-
In-Charga shall be taken.

4. The electrical swilchgears and distribufion boards should be dearly marked o indicate the
greasbeing controlled by them

5. Before energizing an matallation ater the work is completed, i should ba ensured that all tools
hava besn removed and accounfed, nopersonis prassnt nside any enclosure  of the swifch
board efc., any earthing conrection made fordoing the work has been removed,

¥y
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8.0. LT Distribution - GENERAL

2.7. For feeder pillars for streef light, ancllary blocks, security blocks and iemace LT panets,
enclosunes shall be of non-comosive matenals and shal be made up of at keast 2 mm CROA shest
manufaciured by reputed firm and should not be legs than [P-42 for indoor applications and 1P-54
for outdoor applicaions with canopy

8.2. The conneclion betwaen incoming switch / isolator and bus bar shal be made with suitable size
of thimble and cabla;

8.3, RCED of 30 mAA DOmA/300ma, sengitvity of sultable rating shall be providad a5 Incomear of
sach Disfribution boards

8.4, All the switchgears (ACBs| must have Motonized operation and shall be alectrical draw out type.
In order to ensure e same, required number of patential free NOWNG contects for both input &nd
oulped shall be provided with each switchgear.

2.5, For accommodating various size of Power cableTelephone cable /Data cable inceming o the
buildingiout going from the bullding sufficient number of GIY NP2 pipes of suitable size shall be
provided.

8.6 Size of distribution board shall be as per number of fight / power circuits coming on each floor
as per the occupancy All digtribution boardz shall be double door tvpe made of minmum 1.8 mm
thick sheet and RCEOD of suitable rating shall be provided as main incomar: in all DBs.

2.7 In MCE DBs used for powar distribution, main incomer and outgoings shall be of suifable rating
breaking capacily not less than 16KA, lcs=lou.

2.8. MTMCCE used as incomear then it should heve earth fault protection ang tme delay in acditon 1o
above protection. Earh keakage modules are not acceptable.

2.8, Earlhing. Earthing system comprising of earth elecirede, earth conductor, earth bus, proteciive
conductor etz for the bulding shall be as per prowvision laid down in NBC 2015 f BIS Standards 15
30432018 and 15 7322010 end CPWD specifications. Earthing system should be designed such
a& to mainiain required earth resistance as specified in the abave standards.

810, The layving of LT power cables and confral cables shall be done in RCC cable trenches orfand
in DWE plpes wherever required shall be laid underground at depth not less than 120 cm from
finished kevel or as recommended by OEM of DWC pipes whichaver is more, The DWC pipes shall
be at least 50% vacant for future provision, hence the number of runs shall be appropriaie to
accommodate the sama. The excavation, refiling, compaction and reslorng the site 1o = anginal
condificn for trenching and laying of DAWC pipe 3 included in the scope of contractor, The plpes shall
be compatible with |5 16205 part 24, 2017 and wherevar required 1 Nos sdditional DWE pipe shall
ta lad in the same routs to sccommodste commumication cables. The DWW pipes used shall notf be
less than SMN-3. The OWC pipes shall be confirming to 1S 16205 part 24, 2047

8,11, Decision of laying LT cable in RCC cable trench, DWC, surace, cable tray, RCC hume pipe
ete shall be on comolels discretion of Engineer-in-charge and same shall ke binding, herce bidders
are requestad 1o quate accordingly.

8.12. For routas carrying both power and communication cables it is required to lzy both the pipes
using spacers of not less than E00mm at spacing of & meaters 1o ensure the separation in both iras
and disturbancea shall not be there in communication cables

9.13. The enargy meters for monitoring 25 per GRIHA noms are required fo ke with 1IBMS
compatibility and shall be having provizion of meter reading by RES3435/EthemetTCPRAP
communication port which shall be communicating reguired parameters 3 regquirgd DCU or
gateway feeding the [BMS softwars.



The energy meters of each panel shall be looped with BS 485 ports, and the communication
shall be done by laying CAT 6A cables which will be terminating to the GATEWAY required
for wirelessiwired communication. Near every panel where communication via RS 485 is
required, a LAN port shall be provided for ethernet connectivity to gateways.

B.14. Tha LT Pansle drawing of panal boards must be gol approved fram Enginesr-in-charge before
fabnication work. The panel board shall consist of ACB/MCCB as incomar and outgoings, copper
bus bars, digital type ammeter, voltmeter OR multifunction meter, selector switches, LED type
indication lamps et as per slandard sound engineering praciice, all the outgoings shall be provided
with Enargy Meter with a communicaton port.

2,15, Al MCCBs coming ai the level of LT panels, Distribution beards, end feed units, feeder pillars
efc shall be controlled and monitored from IBMS software of the buildmg for ensuring the same,
the switchgears shall be electrically operated with ether soft poinis communication through RS 485
ports or using field devices {if controlling & net inbuilt in required surrent rating)

Scope of work and Technical specification for Lifts

SCOPE OF WCRE and SPECIFICATIONS FOR LIFTS

The requirement of it shall be worked out as per the traffic analysis and as per the requiremeant of
local byslaws and NBC — Z076. However, following minimum number of lifts shall ba pravided by
the contractor in buildings as detailed below:

Ez1 1 [ Mame of the Mo, of E:::;;: Capacity of No. of
No. Building Floors Buildings er-ts Lifts.
| Director's
Residence cum
1 Integrated &+ . B paszengers ;
Office Anclllary
BquIngE
GENERAL
STANDARDS

The following Indian Standard Specifications and Codes of Practice, cumently applicable and
updated as of date irmespactive of dates given below, shall apply to the Equipment and the work
coverad by this contract In addition the redevant clauses of the Indian Eledricity Act 1910 and
indian Elactricity Rules 1858 as amendad upto data shall also apply. Wharever sppropriste Indian
Standards are not available, relevant Brtish and/or IEC Standards shall be applicable

1 Code of Practce for Instaiation, operation and IS-14665 {Fart 2] Sec-1; 2000
maintenance of alectia passenger & goods lifis,
2 Code of practice for instaliation, cperation and IS-14665 {Part 2) Sec-2 : 2000

mainienance of elecinc service Bt i
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10

1,
12,

13,
14,

15.
16,
17
18.
19.
20.

21,
£,

Z3,

24

25,

28,
7.

Z8

29,
a0,
3.
32,

3.

Safely Rules Section-1 Paszenger and Good lifis
Salely Rules Secton-2 = Service Lits

Diutling dimension for electrc lifts

Inspection Manual for Electric Lifls

Electric Tractian Lifts — Components

Instaliation And Maintenance of Lifls For
Handicapped Persons (Code of Practice)
Specification for lifts cables.

Sp=cification for hot rolled and slit steel tes bars.
Methad of bading rating of warm gear

Code of practics for selection of standard wom
and helical gear box.

lscmeirics screw threads,

Degree of protection provided by enclosure for
low voltage switchgear and controd gear.
Classification of insulating matadals for electrical
machinery gnd apperelus in relagton to their
thermal stabilty in service,

Code of practice for sarthing,

Electrical Installation Fire Safely of Building
PVC insulated slectric cable for working vollage
upio and inciuding 1100 volts,

Code of practice for electrical wiing and
instaliation

PWE insulatad [Heawy Duty) electnc cables for
working voltage upio and including 1100 vaolts.
Flexibbe steel condults

Accessories for rigid ste=l condult for electical
witing

Bazeas fior the anclosure of electrical actassoras
Guide for safety procedures and praclices in
glectical work.

Conduciors for insulated alectric cables and
flexible cordas

Minlature Cireult Breakers

Rigid =teel conduits for alectrical winng [Second
ravisions)

Methads of test far cables

Earth Leakage Circuit Breakers

Moulded Case Clrcuit Breakers

General requirement for switchgear and contral
g=ar for voltage naot exceeding 1000 valis.
1100 wolt grade XIPE insulsted amowred
cables

Specificatons for haishway dnnr-ln:u:hs.m

380

1514665 (Pant 3} Sec-1 : 2000
IS-14665 (Part 3} Sec2 | 2000
1514665 (Part-1) : 2000
I'5-14665 {Part 5} - 1958

|5-14665 (Part 4) Sec-1 to & 2001
IS 15330 12003

|S-4288 (Far-1) : 1984 Resfirmed 1391
15117 3-197 & Reaffirmed 1087
[5-7443-1974 Reaffirmed 1951
[5-F402-1974 Realfrmed 1951

|S-4218-(Fart-|/1976 Realfirmed 1556
15-2147-1962

I§-1271-1885 Reaffirmed 1990
I5-3043-1587

[S-1846-1897

|5-684 15530

I15-732-1969

IS-1554-1988 (Parl-1)

IS-3480-1066
I1S-3837-1074

I5-5133-1964 (Farl 1)
I5-5218-1082 (Part-1}
I5-8130-1984

IS5-B828-1008
15-9537-1881

I5-10B10-1998
1S-12640-1988
15-12847-1353
15-135847-1953
IS 7028

15 Trod-1875
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24 Rules for design, installalion, testing and & 1735-1875
operation of ifts, escaialors and moving parts,

I addition tha ralevant clauses of the following, as amendad upta date shall apply,

The Indian Electricity Fules 1556

The Indian Electricity Act 1810
Bombay Lift Act 1838

Delhi Lift Rules

Fire safety regulations pertaining fo lifts

The tenderers shall also take into account lecal and State reguiatione as in vogue far the design
and ingtaitation af lifts,

Yherever approprate Indian Standards are not avallzbie, retsvant British andior IEC Standards
&hall ba applicabéa. BIS certified equipmeant shall be used as a part of the Contract.

. ELECTRIC SUPPLY

The available system of electric supply is 415 volts +10% -209%, -3 phase 4 wire AC 50 Hz system
and 240 volis batwean phasa and neutral, Any squipment /componant operating st other than the
sbove mentioned power supply shall be provided with necessary transformersi/voltage stabilizers.
Thie amount of power requirad for fifts shall be indicated In the tender. Powsr shall be provided at
one point Lo be indicated by the tenderer. All subsequent elecirical systems shall be deamed to ba
included in tha scope of this contract

3. TECHNICAL PARAMETERS

Technical parameters givan in Appandix-| give raquirement of passanger, Service & Goods ifts.
Tenderars ghall il in their item wise cenfimation/commants inthe column provided for the purpoes
in this annexure. Deviations, if any, from tender requirements shall be claarly brought cut in this
annexure, falling which |t shail be presumed that the offer conforms 1o the tender requirements
fully. Tenders in which Appendix-l is not duly filled in by the tenderers are liable to be summarily
rajacted.

4. EMS COMPATIBILITY

All the elevators shall be communicable to third party BMS, All the necessary hardwara/SNMP
cardsfcommunicstion pors, cards, software alcfor establishing BMS communication shall ba
provided by the LIFT contractor Necessary potental free contacts to be provaded in the electrical
systerm contral panels. Elevator supplier shall be required to coordinate with BMS vendar for
software compalibility betwesn BMS & slevator system

1L

331



INSIDE SIZE OF LUIFT
WELL

As per the CPWD specification/NBC or manufacturer
requirement whichever is maximum.

FOSITION
MACHINE

(2ITYPE OF] 4

CONTROL/DRIVE

OF|

Inside the lift shafl. {Machine Room Less)

DFtIE"u’E:l control withmicroprocessor based group control system.

{BITYPE
DPERATION

CF

Autornatic graup supervisorny control with/without atendant.

SFPEED GOVERMNOR

The car safety shal be operated by @ mechanical cenfrifuge! speed
govenor kxcated im the overhesd & at the top of the hoist way. Th
governor shall actuate a switlch when axcessive dezcending s
occurs, disconnecting power to the hoist motor and applying the brake
prior fo deployment of the safeties. Governor sheave in elevaior pit shal
be enciosed in a wire cage to a height of 240 m,

VOLTAGE
FLUCTUATIONS

All electnical equipment supplied by ﬂﬁ;|lilﬂ caontractor shall withstand an
Incoming supply voltage fluclualions of +10% - 20%

PIT SWITCH

An emergency stop switch shall be lecated in the pit which when operated
shal slop the car regardless of
pasian in the haist way

BUFFERS

Buffers shall be prowided i the pit in  compliance  with
AMNSIVASMECENEMN-31 or loca! code i more stringent. Clearance from
underside of car resting or a fully compressed buffer shall be not less than
1.20m Buffer shall be designed for design speed +15%:. Ol buffers 5!1£|IE
be provided for the passenger elevators for speeds of more than 1.7 mpﬂ.,
and spring buffers for lower speeds or In case of specifically asked for i
technical data. The il buffers shall be self-resetiing type amd shall be
provided with means for determining the oil level,

GUIBE RAILS

Steel gusde rads shall be installed to guide the car and counterweight,
erected plumb and securely fastened fo the building structure, fitted 1o
ensure smooth:joints. The guids il shall be minimum 16 mm; fonguwed
and grooved type,

GUICES

Ruboer encased coll spring fension adusted roller guides shall be
provided for passenger elevators with speed of 1.7 mps of greater)
mounted an tap and bottom of the car frame, and on tap and bottom of
the counterweight frame fo engage fheir respective guide rails, Eer'-urbei

1 -
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counterweighis

10

11

GABLE ANCHOR

TRAVELLING CABLE

Travelling cable shall be secured to the cars underside. Cable shall be

Zabde shall conform to AMSIASMECEMEN-B1 and shall anchor to the
frame by means of an equakzing

device 1o Insure uniform cable loading Cable safety shall conform fe
AMNSIASME/CENEN=-81 or gaveming

coda if availabis

claar of all abstructions while car is In mobon. Cable jacket shall be
suitable for immerzion in water, salf weter and oil, Jacket shall manimize
strain onconductor

12

INTERLOCKS

Haoist way openings shall be provided with eleciro-mechanical locks

13

COMPENSATING
ROPE

Compensating nepes shall be furmished and installed for all elevators with
speed over 2.0 misec, and fravel in excess of 30 m to compensate fior
the shiffing weight of the holst ropes. & device shall be grovided to te the
car and counterweight together to fimit the jump of the car of
counterweight. Compensating chain whers provided shall be enclozed in
a plastic flame resistant jacket to minimize noise.

14

15

COUNTER WEIGHT

furnished to provide proper counterbalance for smoath eperation,

COUNTERWEIGHT
GUARD

& structural sieel framea with cast iron or stes| piate filler weights shall be

A metal counterwaightguard shall be furnished and instslled st the bottom
of the hoist way, and shall wrap arcund courbarwaight rails for a height of
no |ess than 1.80 m in ordes o protect accidental contact,

16

ROPES

Holst ropes shall be traction steal of size, consiruction and number to
insure proper operation of the elevetor and give satisfactory and safety
azsurance, Governor ropes shall be stesl. Allrcpes shall consist of at leasat
eight sfrands wound about & hemp core cenire, All ropes shall conferm to
AMSIASMECENEN-81 or more goveming codes of regulations. The
minirun facter of safety for ropas shal ba 10

17

FLATFORM

The car plafform shall ba of Aluminium) Siainiess stesl plate as asked for
in the BOQ. The enfire platform shall rest on rubber pads, so designed o
form an isolsting cushicn between the car and car frame: Platform
deflectian shall be limited 1o masmmum 3 mod under maximum nommal
cperaling conditions. Platform shall confirm o ANSIFASMEICENEN-BY or
mars stringent local codes.

18

OVER-LOAD FEATURE

Elevataors shall be fitted with the boad weighing feature (o iluminete " Owvear-
Lozsd" and defaat the car's operating circuits when car load reaches 110%
or more of rated load. Car platform may reguire stiffening to rinimi
marngin of error resulting  from excessve deflection. Ovedoad featu
and | or circuit EII?IEEEI far elevaions shal canform to governing code.




18 CAR BPEED Car gpeed shall be based on the travel distance and number of floors,
This has been specified in Schedule of Quaniities.
Moise from meving aquipmeant incliding door aparation, car motion, fan,
NOHISE LEVELS Etv.‘.: .Er_'lall nat il'-l.‘h'LIdEr into edjoining epacas by more than 20 dB and
|PASSENGER adjoining ocooupied areas by not more than 10 db. {All octave bands),
20 : i : :
ELEVATOR) Moise level insde the car shall not exceed 30 db, without car cabin fan

runmning
Moise kvel inside the car shall not excesd 55 db. in case of door opaning
{closing, The nolsa level shall be measured at "Zero Activity”,

Provision shall be made in the car for emargency lighting, low speed and
lonw nise fan, status indication and communication. Wiring cabling for the
| above facilities shall ba provided along with travelling cable. Eleva
21 | EMERGENCY CAR coniractor shall provide and install hand free communication unit abov
LIGHTING & the car cperation panel Fan shall be four speed and low noise and shal
INTERCOM ba approved by the Engineer-In-Charge. Spaaker shall be provided for
emergency announcemeant and background musks,

Scrofiing alpha numerlc car position indicator shall be instaiied a
CAR POSITION each gperating panel, The position of the car in the hoist way shall ha
22 | INDICATOR shown by duminating the corresponding lending at which the car is

{PASSENGER CARS) | siopped or passing, |

23 Car Entrance door

tal Mumber Center opening stainiess steel sliding door in the Dama’ Scratch
prooffMatt Finish

by Typeofdoor Horzantal Shiding - Centre opaning

Car open in front Open in front only

oty  @r  Op=En
through |

FPower or  manual Automatic door operation both infrared screen based and

opzration | pressureswitch shall be provided for door opening,

24 Construction Design | Car body shall ba fabricated from stainless steel with scratch proof,
& finish of Car body Matt Finish as per approved drawngs. Car shall be complete with
wark anti skid floorng and foe guard of adeguate depih. The car shall
| be with falss celling, LED fittings, stainless steel hand rall an three
sidez, For handicapped person, the lItshall be disakied frandly and
shal have railing and controlling switchetc. at the appropriate

height,

n._
i



25 | Type of signal syslem | Digtal floor position indicator, Digital display in the car andat all |
landings
Travel direction indicator, Dol matrix type, in the car and at as
landings.
Gangs { Car chime & visua! indication through directional arrows
an all landings for pre armval of the carat all loors.
Dwertoad warning Audio & Visual indicator, inside the car (iftshould
rict start on averioad).
Battery operated alarm bell and emergency light duly fed by
sultable invartar SMF batteres for 30 minutes backup.
Car operating pane! luminous buttons in car and intercom (3ways
—ai car, lobby, coniroller)
Luminouz hall buttons at all landings., Landing call registerad
ndicaior al all Nooss.
Waice annunciation system. This will announce the pasition afthe
car landing
Protection against overwoltage, under-voltage and single
phasing should be provided
26 Landing Entrance
Locaton of Landing | All doors on the same side
entrance on different
floars.
{8} Mumbar In each landing ! floar
{c) Size &g per drawings approved by Engineer-in-charge
{d) Type of Doors Harizantal Sliding - Centrs Opaning.
| Lift in Usel Lift outof | A suitable box on the landings LED illuminated sign of *LIFT OUT
Crrder Sign OF DRDER® coming up simultansousky on sl floors.
| ;
|=2F Elaciric supply Power 416V, AC., 50 Hz, 3 phasze, 4 wira system
Lignting; 230 V¥, A.C., 50Hz, 1 phase,
28 | l=neutral wire available | Yes. -
forconiml circuits
28 Period of completion As per tender document.
i_E-CI Slorage space provided | Yes.
ek Additonal itane- —
| ta) Lacatia Tep floor
M of
main
switch

[
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Dimengions of car
platform

Conforming to 1514655

Ventiation opaningin

Faquired fans. The fan showld ba auto switch off when thers is

the Car Body nopassenger inside the lift car
Oparating  panel Autamatic cum manual flush mounted luminous bral button sutabie
inside Car for bamier free anvironmeant for physicaly challenged persons

(&} Fireman's Switch

Raguirad far all lifts at ground fiaer,

Emergency power

SUpply

| Availabla

{3} Mizceltaneocus

- The firm's offer should include beam and all structural stealrequired

for the wark

Autormatic  Rescus

Device (ARD]

Provigions of Autornatic Rescue Device for the purpase of bringing
the Iift car o the nearsst floor should be provided, one foreach
individual lift. This shall consist of:

Control panel necessary interdface’ integration of device with the
main controller, Invarter of required capacity, Maintenance free
batierss of required Ampere-hours capacity, Battery charging unit,
“Rescue Dperaticn on” indicator in the Ift car, Free maintenance for
a pericd of one year from the date of commissioning after completion

| of wark,

(i} Fire resistance

Landing doors In lift enclosures shall have a fire resistance of nat

| less than one hodr

) Manual Switch

Marnual swich shall be pra?d?ad iy eantraller located an top
floornearer o landing door o operate the It marually

(k) Features for

The lift shall be equipped brail system, stainless steel mivar

physicaily chalienged | Tinishhand rail on 3 sides inside the car and other addtonal

pEFSONE special featuras far use by physicaly challenged persons.

Car Fittings Owverload Device, Emergency Sar Light Unit, Emergency |
Alarm Button, Door Open/Close Button, Manual Rescus
Cperation, Beltinspeciion Drive,

Intarcom system Inesch lift far communication bebwsen the pazzengars in the

elevator & fire contral room & maching room (press & speak
typeiwith rechargeabie meintenance free batiery backup.

10
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COMMERCIAL AND ADDITIONAL CONDITIONS

a) The wirk shall be-arecuted as per CPWD Ganeral Specifications for Electncal Works Part-il,
Liftz & Escalatcre-Z002 a8 amended upto date and as per relevant |S and a8 per direction of
Engineer-in-charge. Theee additional specifications are 1o be read In conjunction above and in case
of variations; specifications given in this addibonal condition shall epply . However, nathing exira
shall be paid on account of thess addiional specification & condilions as the same are (o be read
along schedule of quantibes far the work,

by The tenderer shoubd In his interest visit the site and get familianze the site conditionsbefore
tendening.

¢} Mo T &P shall be issued by the Department and nothing exira shall be paid onaccount of this,
dy Technical partizulars, Annexure | as appanded with the tender decumants has to bedully filked
& uploaded by the fenderer failing which terder iz lisble to be rejecied.

(2) STORAGE AND CUSTODY OF MATERIALS

The room, if avallable, may be used for siorage of sundry materials and erection Equipmentor else
ihe agency has o make his own arrangements. MNo separate storage accommadation shall be
provided by the depsriment Watch and ward of the stores and their safe custody shall be the
rezpanzbility of the contractar HE tha final teking over of the instaligtion by thedeparimant

(3)  CARE OF THE BUILDING:;

Care shall b takan by tha confractor while handling and installing the varous Equipment and
componants of the work to avoid damage 1o the bulding, He shall be responzible for repainng all
damages and restoring the same to their onginal finish ai his cost failing which the same shall be
gof rectfied'made good at the risk and cost of the contraclor by the deparimend and will ba
recavered in e bill. He shall algo remove every day at his cost all unwanted and waste materials
arizing ocut time (o tme of the instalistion from the site of work.

(4] GUARANTEE

a) All equipment shall be guarantzed for a period of 36 months, from the date of taking over
the imstallstion by the department, against unsatsfactery parformance andfor break down dua o
defactive design. workmanship or material. Tha equipment or componants, or any pert theraof, so
found defective during gusrantes pericd shall be forth repaired or replaced free of cost, to the
salisfacton of the Engineer-in-Charge, In case it 5 felt by the depariment thal undue delay is being
caused by the contractor in doing this, the sarme will be got done by the departmentat the risk and
cast of the contractor. The decision of the Enginear-in-charge in this regard shall be final & binding
on the confracior.

b} The tendarer shall guarantes among other things, the following:

iy Chueglity, strength and performance of the malarials used as per manulacturar's standards.
i) Safe mechanical and elecirical siress an 2ll parts under all spacified conditions of oparation,
i} Satizfactory operation during the maintenance period.

=) DATA MANUAL AND DRAWINGS TO BE FURNISHED BY THE TENDER:
{8



a) Tender, Afler the award of work, the successful bidder shall furnish slong the
tender, dotailed technical fliterature, pamphlets and performance data for appraissl,
evaluation and approval by the Enginser-In-change

b) After award of work;

The successiul tenderer would be reguired to submit the following drawings in 15 days of
award of work for approval before commencement of instaliation.

» Genaral arangement drawing of tha equiprmeant lia ift car, rail, controls, doors, supporting
arangemants.

s Details of ixing arrangements for the equipmant and the weights of assembled equipment

» Cable layoul between each equiprment etc.
= Any other drawings necessary for the job.

(61 The successiul tenderer should furnizh wall m advance three coples of detailed nstructons and
manuals of manufaciurens for all iteme of equipman! regarding installation, adjustmants operation
and mantenance inchiding praventive maintenance & troubla shoofing tegether all the ralevant
data sheets, spere parts catalogue etc. all in triplicate.

{7} MSPECTION AND TESTING

a) Al major equipmeant Le. it shall be offared for initial iInspection at manufacturers works.
The contractor will intimate the date of testing of aguipment at the manufacturer's works
bafore dispaich. The successful tendarer shall give advance notice of minimum two wesaks
regarding the dates proposed for such tests o the department's reprasentalive to facilitate
his présencs durng testing, The Enginesr-in-charge may wilness such testing. The cost
of the Engineer's visit to the factory willba boma by the Departmeant Eguipment will ba
inspacted al the manufactures Authorized Dealers pramisas, befora dispatch to the site
by the coniracior if so desired by the Enginser-in-charge,

b) Copies of all documents of routine type 25t centificates of the eguipment, carned outal the
manufacturess pramisas shall be furnishad ta the Enginear-in-charge andeonsigneg.

¢} After compistion of the wark in all respecis the coniracior shal offer the manual fortesting
and operaton,

B The following t2sts, in addition to those menfoned in the CPWD specificabicns, shall be
carried out to the safisfaction of the Ergineer-In-Change.

(i} The car shall ba loaded undl the weight on the rope is twice the combined weight of the car and
the specified load. The Ioad must be carried on for about 30 minutes, without any sign of weakness,
temparary set or permanent elongation of the suspension rope strands

(i) The foblowing tems shall be testad, i
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(&} Mo load current and voltage readings bath on ‘Up' and ‘Dewn’ Circud

B} Full load curmant and vaoltage readmgs both an "Up* and 'Down’ Circuit

{c] One and guarter lnad current and voltage readings both on “Up and 'Down’ Circuit Stafling current
and voltage and time takan to aperate overozd.

{e] Cverlaad profaction,

{1l Car and counterweight buffers with contract load and contract Speed.

{g] Manual operation of slevator at mid-way travel

{h] Emergency operation

(i} Tests on completion shall also be parformed to the salisfacton of Inspector of Lifts.

%) COMPLIANCE REGULATIONS AND INDIAN STANDARDS:

a) Al works shall be carried oul in accordance relevant regulation, both statutory and thosa
spaciied by the Indizn Standards related o the works covered by thiz specification, In particular, the
equipment and installaten will comply the following:

Iy Usaertechnical specifications of contract documents

iy Factories Ack

) Indian Elscircity Bules

vl B.L.5 & other standards a5 applicable.

vl Workmen's compansation Act.

Wiy Stalutory norms prescribed by local bodies like CEA, Power Supply Co., efc,
b) After completion of the installation, the same shall be offered for inspection by the
rapresantatives of the Lft Inspector of Statel Centre Bovt,, client Authorty and securdly autharity.
The contractor will extend all help including test faciities 1o the representatives. The obzarvations of

theirs if any will be attended by the contractor. The installation will be commissionad only after getting
clearance from clients that the syztem is perfactly working.

e}  Mothing in this specification shall be construed to refieve the succeszful tenderar of he
responsibiiity for the design, manufacture and instaflation of the squinment all sccessaries in
accordance currently applicable statutory regulations and sefety codes,

(% ERECTION TOOLS:

Me tonls and tackias sither for unioading or for shifnigferection of the Equipment and for execution
purposes would be made available by the depariment, The successful tenderar shall make his own
arrangement for all these facilities, Na TAP shall be ssued by the Departiment and nothing extra shall
be paid,

{18y VERIFICATION OF CORRECTNESS OF EQUIFMENT AT DESTINATION:

The contractor shall hava to produce all the ralevant recards fo certify that the genuine equipment
freen the manufacturars has been supplied and escied

(11} PAINTING:

This shall include cost of painting of the entire instaliation where ever reguired. Tha car body, doors,
pangls atc shall be faciory final finish paintad, Tll'ﬁ agency shall be raquired to da anly touching to



the damages caused o the painfing during transporaton, handling & instsllztion at site, if thera is
na major damage to the painting. Howavar, hangers, supports stc. shall ba peinted reguired shada
including painting fwo coata of anticorrosive primer paint at site,

All exposed metal work furnished in these spacification, exsapi as othanwise spacified shall be given
ona shop coat of anli-sarrasive prirser aftar approved surface teatmant of matal surfaces and bwo
coals of approved enamel paint of approved shade.

(12) TRAINING:

Tha scape of works includes the on job technical training of two persons of The Client Department
at site. Nathing extra shall b= payable on this sccount

1.0. GENERAL

The equipment and instaliation covered by specifications and drawings shall confarm to codes of
praciice and highast standards of workmanship and materiakz. This work shall be done in accordance
with the provigions of tha Lifts Act, and subsequent provisions, 22 zlso any state or beal Act in force
and fatest Indian Standard 14685, 13330,

The Electrical wiring shall strictly comply with 12732 and the entire ingtallation zhall ke in accordance
with the Indian Eleciricity Act 2003 and Indian Electricity Rules 1886 as amended to-date. The
electrical warks shall also conform to CPWD General Specifications for Efecirical works Part - |
[Intermaly 2023 , Part = || (External} 2023 and Part -l {Lifts and Escalators) 2003 as amended up to
data wharever relavant. All Lifts shall have a minfmum warranty of 3 years (in DLP). Bidders
are requested to quote accordingly.

The Contractor shall follow all statutory requiremants as wall as best trade practices In the
manufacture & installation of elevators, The Conbractar shall arangs to aoblzin the approval of e
Inspectorate of Lifis for commiszioning of the Lifte and geting RR number and handower for
operation after satisfactory tests,

2.0. TRAGTION MAGHINE AND DRIVE

The molor shall be conirolled by @ vanable volage vanablie freguency W V.V F ] micro- processor
contrel syziem which shall control and monidor every aspect of elevator operation ai all stages of the
car mabton cycla on real Bms basis.

The &C. VWY W F drve system shall contral &.C. valtage and frequency concurmently with the haist
motorto regulate the elevator's actual performance to match closely the ideal spesd pattem o obtain
maximum efficiency of cperaticn and provide a very smocth ride Freguerncy shall range fully
babtween zero and ated value.

The Confrollar shall be provided with a2 self-diagnostic programme to keep downtime 0 a minimum
possitle

The controder shall intelEgenthy adjust door times in response to car calls, hall calls and "Door Open”
button operation

An Inspeclor's changeaver switch and set of {25t buttcns shall B2 prowvided in the

11
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controlier. Operation of the Inspactor's changeover switch shall make both the car and landing
buttens ineperative and parmit the elevater fo be operated in sther direction from machine room for
test purposes by pressing corresponding test bultons in the contraller, It shall not howeyver interera
with the emergency stop switches inside the car or on fhe top of the car

The braking of maching shall ba of ragenerative type.

3.0, BAFETY

In the addition 1o other specificalions the Lifs shall be provided with safely devices as follows:;

(i) Safety gear on car so that in the evant of rope breaking or loosening the car will be brought to rest
immadiataly by mesns of grips on the guides.

{ii) The over speeding car shall be automatically brought to a gradual stop on guide rails and power
supply o the hoist mator shall be switched off.

1y Car gate lock o that in tha event of car gate gets opened when passengers are in the car, the
elevator shall be brought to rest

4.0, CAR

4.1 Cabln Skza
The internal clear dimensions of the cabin shall not ba less than those spacifed in 1S 14665-Part |
and a5 per CPWD specifications,

4.2, Car Display Panel
The Car Dizplay penel shall be of LCD. This shall indicete the Car capadity, floar Indication, direction
of travel, cumrant time and date &t the minimam.

4.3, Frame and Safety Davice

The car frame shall consist of steel channel top and bottom securely riveted or bolted and
substantially reinforced and braced so as to relieve the car enclosure of ail strains when the safety
device comes info acfion due fo aver speed or when the capacily loaded car is run on the buffer
springs at nommal speed.

Tha safety device mounted on the bottom members of the frame operated by a centrifugal speed
governar shall be aranged o bring the car to a gradual stop on the guide rails in the event of
excassive descending speed; and provision shall bemade to shut off the power supply 1o the mator.

44 Doors
Provision shall ba made of S5 and ceniral cpening

4.5 Door Operators
The door operatore shall o WWE invertar confrobed heswy duty A, ©. motor, sllowing varisble
opaning and closing speeds, and with full synchronizatien of car and landing dogrs,

4 6. Emergency Lighting
Emergency lighting with battery backup shall ba pravidad

4 7. Evacuation

iy
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An emergency key zhall be provided on each bnding (o unlock the dooss for evecuation and
maintenancs,

The deors shall be capable of baing openad manually during power fallure from inslde the car whan
the car is within a landing zone.

4 B Intercom

The intercom system in the lifts shal be capable of two way communicarion,

Mecessary arrangements shal be provided for communicaton between the i cars, Fire Control
Room, Recepticn and the raom of ofher sacurity = per direction of Engineerdn-charge

The main contral for the Intercom shall be placed at Fire contral rocm. The ntercom system shall be
pravided with & powsr backup of af least 30 mmutes.

4.9, Manual Cranking Facility

Manual cranking facility shall ke provided in the machine o facilitate evacuaton of passengers in
case of powear failure The manueal modae shall be in addiion & avtomatic car Taikure operation
specified elsawhere.

4.10. Emergency Stop Switch

& stop switch in the top of car shall be provided for use by maintenance crew to cancel all car and
anding calls for a particular lift,

4.11, Mzintenance Switeh
On operation of the maintenance switch located on top of the car by the maintenance crew, the car
shall ravel at slow speed not exceeding 0,856 m / 2&¢ by confinuous aperation of & bultan

4.12. Overioad Indicator
An overload indicator with buzzer shall be provided in the cabin to indicate to the passengers that
the car will not start as it i1s overloaded,

4 13, Dperating Panels, Buttons & Switches
All butiong and switchas shall be clearly legible with fade-procf text and figures, and =hall ke easily

accessible, especially for disabled persons

5.0. 5STATUTORY APPROVALS

All statutory approvats frem concept to commissioning of lifts shall be obtained by the Contractor
from the Inspecior of Lifts, Chief Fire Officer and other awthorifies g5 applicabie. However the
Cepartment shall provide all necessary assistance for providing decuments, drawings and
cartificates perfaining o other confractors, as may be required. Tha Departnent shall reimburse tha
statutory fees paid in connection with the approval of instsllafion of elevators

6.0. ADDITIONAL FEATURES REQUIRED

&.1. Fireman's Switch

A fireman's toggle switch shall be provided in a break glass for the speciied elevator at grownd floor
1o enable firermen to bring the elevator non-stop to ground fioor from any location and to cancel hall
calls until the car is coerated on attendant control.

6.2 Antl - Nuisance
If nurber of calls registered is in excess of comegponding car load, all car calls shall be cancelled.
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5.3 Home Landing Facility
A car shall return to & pre-determinad landing after tha last call is answered

£.4. Load Nen step
When the car load exceeds a predetermined limk the (ift shall not respond to hall calls.

B.5. Separate door times
When a car responds only to hall calls or only to car calls, the door shall open for a shorter tima than
when rezponding to both car and hall calls

&.6. Door Failure Operation
When an obsfruction prevenis a door from opening, the controllar shall atempl ks removal by
repeated cpening and closing, faifing which the car shall travel o the next ficar,

6.7. Nudging Door Operation

When the doors remain open for more than & pradetermined perod & buzzer shall zoend and the
door shall close automatically. Tha door sensing device shall be rendered in cperative but the Doar
Qpan button and the safety shae shall remain oparative

£.8. Self - Diagnostic Facility
The Cantroller shall perfarm self - diagnostic tests and report the health of the system. The system
shall take care of minor faults fike door operatizn and molor overfeating.

5.9, Car Failure Oparation
In case of car mal-function, the system shall make a self - diagnostic check and than allow the car
o ravel to the rearest fioor at slow speed, f safe.

B.10. Selective floor Service
Proagramming for salactiva fleors sarvicas shall be software driven,

8.71. Auto Fan Off
In case no calls are registered for pre-381 time, ha cabin fan shall be automatically switched off

€.12. Automatic Rescues Device

In case of mains power failure and elevator control system failure, the elevalar's own rechargeshle
and maintenanca free battery power shall move the car to the nearest fioor nd the door shalf open
autometically for automatic rescue of passengers. A battery run- down indicstor shall ba provided
Automalic Rescue Devica shall be providad for all the Lifts

MOTE:
1. The lifte shall be design for clear entry and movement of wheeichair and suitable for
Especiaily abled peopis in accordance with the provisions of NBC-2018.
2, Qualkty of Sarvice for 2l Lifis should be Good,
3. The number, capacity and spead of Lifis mentioned In scope of work are minimum haowever
cantracior’ consultant wil design capacity, speed, quality of service, handling capacity ste.
basad an detailed traffic analysis. 1



4. The specificatione are indicative and befter specifications shall be installed as par the
diracfion of Enginasr In charge,

5. The scope of work includes SITC, handing over to client dept. and lissoning with local bodies,
nothing extra will ba paid in that regards. Bidders are requested to quote accordingly, Bidder
are aiso requested fo read the amchiectural drawings and varify the site conditions before
quaoting.

6. Scope of work also Include Lift panel / DB reguired for distribution of power among tha lifts
and installation of lighting and power point 2ockets inside (it shaft.

7. The minimum operating speed of each LIFT shall ba 1 misec.

Scope of work and Technical Specifications for Automatic Fire Alarm System,
Fire Extingunishers, Lift shafi Pressurization System.

CONDTIONS AND SPECIFICATIONS FOR FIRE DETECTION, ALARM AND CONTROL
SYSTEM (FAS)

T ESCRIPTION

This saction of the specification includas tha Supply, Instaltation, Tesling and Commisskning of e
microprocessor controdled, inteligent reporting fire alarm equipment reguired to form a complete,
operative, coondinated system. It shall include, but not be limited to, alarm initising devices, alamm
nofification appliances, Fire Alarm Controi Panel (FACP), suxiliary confrol devices, annunciators,
and wiring a5 shewn on the drawings and specified hersin

Scope of ELV Sub-Contractor shall also include the Integraton of Fire alarm system with Fire
Crampers, Smoke Exhaust Fans, Access control doors, Elevators, PA equipment, ate. for necassary
activation/deactivation of systems durng fire. Interfacng of Fire alam panel with BMS {Building
Managemant System) for alarms monitaring is aleo included in the scope of Contractor

An intelligant reporting, Intalligen! addressable microprocessor-controllad fire detaction systam shall
be instafied in accordance to the project specificalions and drawings.

The fre alarm system shall comply with raguirements of NFPA Standard 72 (2013}, 152183 (2008}
and NBC 2016 for Protected Premises Signeling Systems Tha systam shall be electically
supervised and manitor the intagrity of all conduchors.

The fire alarm system shall be manufactured by an IS0 2001 cedified company and meet the
requirements of BS ENS00Y: ANSIFASOC CO001-1504

The systam and itz components shall be ULFMWENAAES Eksted/appraved and CE Cenified standard
cerified far fire alanm applicaticns.

The panel shall be supplied with all accessores, control modules and power supplies in tha raguired
gquantities as per zite raquirements for all types of field devices to make the systam fully operafional.

Tha FAS shal be supplied with necessary hardware and softwara so as to ensure natworking of all

paneis, This shall incisde all devices such as modules and Interfaces for providing fiber-oplics based
connactvity batween panels and any licences, as applicable

0
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The deiectors and devicas connected (o the fire alam panel's kbop{s) shall b2 auto-addressable via
panel or software or manually addressable via a rotary switch or DIF switch

The deteciors shall provide dual alarm and powar LED's. Both LED's shall fiash under narmal
conditions, indicating that the detector is operational and in regular commurication with the contrgl
pansl. Bolh LED's may be placed into steady illumination by the contral panel, indicating that an
alarm condition has beesn defected. An oulput connection shall alse be provided in the base to
conneci an external remote alarm LED.

The FAS system shall be supplied with all functionality including hardweare, software and licences
for integration with & third pardy BMS system for real-lime manitaring, superdsion and contrel, The
necessary interfsces and functicnaBy for such nebworking protocols ss BaCHet1P shall be provided.

The FAS system shal be provided in the entire Directo’s Residence cum Integrated Office Ancillary
Buildings.

SCOPE OF WORK:

The scope of work inclosive of supply, Instaltabon, Testing, Commissicning of addressable Firs
Detection/dlarm systam with sutable panel, detaciors, hooters, strobe. MCF & sub control pansl
(Mimich with all cable and raguired accessones as per the approved design and directions of
Engineer-In-charge in following buildings:

" Director's Residence cum Integrated Office Ancillary Buildings - 01No.

EQUIPMENT AND MATERIAL, GENERAL:

All equiprrent and components shall be new, and the manufaciurer's curmeni model, The maierals,
appliances, equipment and devices shall be lesied and listed by 2 nationally recognized approval
agency for use as part of a protective signalling system, meating the Nafional Fire Alanm Code.

All gguipment and components shall be mstalled in strict compliance with manufaciurers'
recommendations. Consult the manufaciurers installation manuals for all winng diagrams,
schematics, physical aquipment sizes, stc., befare beginning system instailation.

All equipment shall be atached o walls and ceilimgfloor assembiies and shail be hald firmly in place
(e.g,, detectors shall not be supporied solaly by suspendad ceilings], Faztenars and supports ehall
be adeguate to suppar the reguired lead

MAIN FIRE ALARM CONTROL PANEL OR NETWORK NODE:

Main FACP or nebwork node shall contaln & microprocessor based Central Processing Unit (CPLY
and power supply, The CPU shall communicate with and control the following types of eguipment
used to make up the system: Intelligent addressable detectors of various types, sddressable
modules, printes, annunciators, and ather system-conirclled devices

CENTRAL MICROPROCESSOR

The microprocessar shall be a state-of-the-ad, high speed, 16-bit RISC device and it shall
communicate with, manitar and control all external interfaces, |t shall include an EPROM for syatam
program siorage, Flash memaory far buildng-spacific pragram storage, and a "wetch dog" timer cinguit
1o detact and report microprocessor failure

Thia microprocessor ehall contain and exescute all cantrol-by-event programs for specific achion to ba
taken if an alarm condition 2 detected by the s-g.nlstam. Cantral-by-event equations shall be held in
1
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non-volgtile programmabbe memory, and shall not be sl even if system primary and secondary
power failure acours.

The microprotessor shall also provide a realtime clock for fime annotstion of system displays,
printer, and hisiory file. The tme-of-day and date shall not be lost f system primary and secondary
power supplies fail, Tha realtimea clock may alsa ba used ta contral non-fire functons at programmed
bme-of-day, day-of-week, and day-cf-vear,

A epecial program check function shall be provided to detect common operator errors

An auto-program {seif-leam) or @ pre-configuration from software function shall be provided to
Quickly Install initial functions and make the system operational.

For Mexibility and 1o ensure program validity, an optienal Windows (TM) based program utiiity shall
be available. This pragram shall be used to off-line program the system with batch upleadidownload,
and Fave the abilily to upgrade the manufacturers (FLASH) system code changes: This program
shall also have a verification utdity, which scans the program files, dentifying possibés ermors. 1t shall
alsa have the abilily tocompare ald proegram files o new ones, [dentifying differences in the two files
to allow complete testing of any system operating changes, This shall be in incompliance with the
MFPA 72 requirements for testing after system medification,

OPERATOR CONTROL

1. Acknowladge. Switch

Activation of the conirel panal acknowlesdge switch in response o new alarms andior troubles shall
silencs the lacal pene piezo electric signal and change the slsrm and frouble LEDs from fiashing
mode ta steady-0ORN mode. If multiphe alarm or trouble condibons exist, dapression of this swilch shall
advance the LCLD display fo the naxd glam ar touble condition,

Depresson of the Acknowledge swiich shall also silence sl remote annunciatior pezo soundens.

2. Alam Silence Switch:

Activation of the alarm silence switch shall cause all programmed alarm nofification appliznces and
refays to return to the normeal condition after an alarm condition. The salection of natification circuits
and relays that are silance-able by this switch shall ba fully field programmable within the confines
of all applicable standards. The FACP software shall inclede silence inhibit and auto-silence timers.
3. Alarm Activate (Drill) Switch:

The Alsrm Activate swiich shall aclivate all notificstion apgliance circeits. The drill function shall
atch undil the panelis silenced of resat

4, Bystem Ressi Switch

Aclivation of the System Resel switch shall cause all electronicaliy-lstched initieting devices,
appliancas of softwars zones, as well as all assocated culput devices and circults; to return be thair
normal condition,

5. Lamp Test:

The Lamp Test switch shall activate all local system LEDs, light each segment of the liguid crystal
disglay and display the panel software revision for service persenal
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Basic Performance

- Alarm, trouble end supervisory signats from all intelligent reparting davicas shafl be encoded on
Class A Signalling Line Circuits [SLG),

- Initiation Devica Gircuils (I00) shall be wired Ciass A as part of an addressable device connacted
by the SLC Circwit.

- Maodification Apgliance Croulta (NAG) shall ba wired Class & as part of an addressable device
connecied by the SLC Circuit.

-On Class A configurations a single ground fault or open circuit on the system Signalling Line Circut
shall not cause system malfunction, loss of operating power or the ability o reportan-alarm.

- Alarm gignals amving at the FACP shall not be lost following a primary power fadure {or outage)
uiilll the aksrirm egnal is processed and recorded.

SYSTEM CAPACITY AND GENERAL OPERATION SIGNALING LINE CIRCUITS (5LC)

Each loop of the fire alarm panel ehall provide powaer 1o and communicata with up to a minimum of
127 intelligent addressables detectars and 127 inteligent addressable modules {maonitor or contral)
or a mix of Up to 280 detectors and devices in any combination

Type 1: The confrol pane! or each network node shall be aquipped with 4 installed loops with each
lzop having a capacity of a minimum 127 addressable detectors and 127 addressable modules or a
mix of up to 250 detectors and devices in any combination with max. 80% of lnap kading in a single
loop. It shall be modulary expandable up to minimum 12 loop capacity with each loop having a
capacity of minimum 127 addressable detectors and 127 addressable modutes or a mix of up to 250
detectors and devices in any combinatian with max. 80% of loop loading in a singe loop. Howaver,
the number of loop cards can be done as per the OEM configuration,

Typa 2: The controd panal or each network node shall be aguipped with 5 installed loops with each
koop having a capacity of a minimum 127 addressable deteciors and 127 addressable modules or a
rrilx ef up to 250 detectors and devices in any combination with max. B0% of loap bading In asingls
loop. It shall be modularly expandabla up to minimum 12 loop capadty with each loop having a
capacity of munimum 127 addressable detectors end 127 addreszable modules or a mix of up te 250
defectors and devices in any combination with max, 80% of lnop loading in & single loop. However,
ihe number of lkop carde can be done-as per the DEM configuration

Type 3: The control panel or each network node shall be equipped with 7 insialled loops with sach
loop having a capecity of & minimum 127 addressable desciors and 127 addressable modules or &
mix of up to 250 detectors and devices in any combination with max. 80% of lnop isading In a single
loop. It shall be modularly expandabie up to minimum 12 loop capacity with each loop having a
sapacity of minimum 127 addressable detectors and 127 addressable modules ora mixof up o
250 deteciors and devices in any combination with max, BO% of loop loading in & single loop.
Hewewer, the number of loop cards can be done as per the OEM canfiguration

Typa 4. The control panelis) or each netwerk node shal be equipped with minimum 14 installed
lcops either in same panel or combined, sach bbop having a capacity of 8 minimum 127 addressakble
detectors and 127 addressable moduies or a mix of up to 250 detectors and devices in any
combination with max, 80% of loop loading in & single loop. it shall be modularly expandable by
minimum sdditicnal 4 loops with 2ach loop having a capacity of minimum 127 addressable detaciors
and 127 addreszable modulas of @ mix of up to 250 detectors and devicas in any combination with
rnax. B0% of loop Inading in & single lnop. However, the number of loop earde can be done as per
the- OEM configuration,

Type 5 The contral pangl or each natwerk node shall be equippad with 1 installed laop with each
loop having a capacity of a minimum 127 addressgble detectors and 127 addressable modules or 2



mix af up to 250 defeciors and devices in any combination with max. 80% of koop loading in a single
loop.

Class A (MFPA Style 6/7) ype cabling struciures.
Tha FACP or sach nalwork node shall provide the following fealures:

- Drifl compenzabion o extend detector accuracy over life. Dnfi compensation shall also include a
smoothing feature, allowing transiant noise signals to ba fitered aul.

- Detector sensibivity test, meeting requirements of NFPA T2

- Mzintenance alert, with tvo Bvels imaintanance alermaintenance urgant], 10 wam of elcessve
smoke detector Girl or dust accumubation.

« Detectors shall be programmable as appication specific, sslectzd in scitware for a minimuem of
eleven environmental fire profiles unique to the installed location. These fire profiles shall eliminate
the possibility of false indications caused by dust,

maoisture, RFIVEMI, chemical fumes and air movement while factoring in conditiens of ambient
temperaturs rise, obscuration rate changes and hot'cold amoke phenomenaen into the elam dacision
to give the earliest possible real slarm coadiion

Plgarl.

- Thi ability to display or print system reports

- Blarm warification, Wih counters and a brouble indcation to slert maintenance personnel whan a
deiector enters verification 20 imes.

» Positive Alarm Seqguence - PAS pra signal, meating NFPA T2 3-8.3 requirements.

» Rapd manuzal sizfion reposting (less than 3 seconds) and shall meet NFPA T2 requirements for
actvation of notificaticn circuits within 12 seconds of ingiating device activation,

- Periodic detector 8=, conducted automatically by the scftware,

- Salf oplimizing pre-alarm for advanced fire warning, which allows esch detector 1o learn s
particular environmant and set ite preaiarm level o just abova normal peaks

- Cross zoning with the capability of counting: two detectors in alarm, two software Zenes in alam,
ar oné smoke datector and one themal detector

- Walk test, with 2 check for two detectors set 1o same address.
= Control-Dy-time for non-fire operations, with holiday schedules
= Day'night automatic adjustment of detectar sensitivity.,

- Device blink controd for sleeping areas

STSTEM DISPLAY

The system shall be supplied with & LCD display or a VGA colour LCD display with touch screen.



Tne system shal include a full featured operator intarface contral and annunciation panel that shall
include a backlit Liquid Crysial Display (LCD) or 8 VGA colour LCD display with touch screen,
individual colour coded system status LEDS, and an alphanumeric keypad for the field programming
and control of the fire alarm sysfem

The display shall provide all the controls and ndicaiors used by the sysiem operaior such as
ACKNOWLEDGE, ALARM SILEMCE, ALARM ACTIVATE (drll), SYSTEM RESET, and LAMP
TEGT.

The display shall snnunciete stetus information and custom alphanumernc lsbels for &l inteliigen
delectors, addressable modules, internal panel circuits, and software zones,

Tha LCD display or VGEA colour LCD display with touch screen shall provide Lighi-Emitting-Diodes
(LED=]} that indicata the status of the following system parameters;. AC POWER, FIRE ALARM,
PREALARM WaARMING, SECURITY ALARM, SUPERVISORY EVENT, SYSTEM TROUEBLE,
ALARM SILENCED, DISABLED POINTS, OTHER EVENTS, CPU FAILURE and Controls Active,

The LCD display ar VEA colour LCD digplay with tousch screen shall provide a set of "seft” keys for
sCreEn navigation ar o accamplish dadicated programming functions. Full programming sccess shall
requira use of alaptop and the proper programming utility

NETWORKCOMMUNICATION AND INTERFACES

The FACP shall ba capable of communicating with each ather on & Local Area Network (LAN) over
UTP CATEA cabling or RS485 or fiber optic cable connectivity, utilizing a peer-to-peer protocol,

The system shall include min. two seriad EIA-232 interfaces. Each interface shall be a means of
connecting respected cerifications or standands [UL'CEFFMENAVES).

Besides, the system shall include intarfaces for connecting devicas such as printers, LAN interfece,
RE485, Fiber Optics bagad connectivity interface, BacNet/|P for 3rd party communication.

The system shall be capable 1o integrate with ELY and other 3rd party services like Access Control
system, Fublic Address system, Lifts, Fire dampers, AC Electric panal etc

ENCLOSURES:

The control panel shall be housed In 2 standardized cabinet suitable for surface or semi-fiush
mounting. The cabinet and front shall be comosion profecied, given a nust-resistant prime coal, and
manufaciurers standard finish.

The door shall pravide a key leck and shall ncluge a glass or other transparent opening far viewing
of all indicators. For convenience, the door may be site configured for gither right or left hand
hinglng

POWER SUPPLY:

An offding switching powesr suppy shall be svailabls for the fire alarm confrol panel or network node
end provide B.0 amps of availabla power for the corirel panel| and peripharal devices.

Provisions will be made to allow the audievisual power 1o be increased as required by adding
miodular expanson audio-visual power supplies.



Pesitive-Temperature-Coeficient  (PTC) themnistors, circuit breakers, or other ower-current
protection shall be provided on all power outputs. The power supoly shall have an integral battery
charger for use along with batternes, The power supply shall continucusly monitar al! field wires for
earth ground conditions, and shall have the following LED indicators:

s Ground Fauft LED
s AL Power Fail LED

Tha mamn power supply shall operate on 230 VAC, 50Hz and shall provide all necessary power for
the FACP.

The main power supply shall provide a batlery charger using dual-rate charging techniques for fast
battery racharge and be capable of charging batteries up to 120 AH.

Systemn shall be proposed with backup pewer from LIPS and also independent power backupthrough
Sesled Maintenance Free (SMF) Lead acd Bateries with backup of 24 hours under Narmal working
condiica & 30 minuezs under emergency condiion of aperation under alarm condition with adeguate
spare capacity overhead

The aystem shall be provided with raquisites power supphies, incuding additional power supplies for
the operation of devices such as sounders.

SYSTEM COMPONENTS - ADDRESSABLE DEVICES ADDRESSABLE DEVICES - GENERAL

» Addressable devices shall use simple to install and maintain decade, decimal address
switchas

= Defectors shall conned with b0 wires 1 the fire alarm contral panal signalling Line Clreuits.

= The fire alarm confrol panel shall permit detector senaitivity adjustment through fisld
programming of the systerm. The panel on a fime-of-day basiz shall sutematically adjust
sansitivity.

¢« Delectors shall automatically compensate for dust sccumulstion and  ofther slow
environrmental changes that may affect their performance

s The detectors shall be celing-mount and shall include a saparate twist-iack bazs with tamper
procf feanire. Bazas shall include & sounder base with a Built-in {local) sounder rated at 85
DBA minimum a relay base and an solaior base designed far Style BT apphcations.

» Addressable devices shal stora an Rternal idantifying coca that tha contral panal shall usa
o identify tha tvpe of device

* Addressable modules shall mourt ina d-inch squane (1218 mm squana), 2-1/8 nch (54 mm)
ceep elaectrical hox,

INTELLIGENT MULTI SENSING DETECTOR
e The irteligent multi-sensing detector shall be an addressable device that s designed to
menitor & minimum of photoglesiric and thermal technologies in a single sensing device, The

desgn shallinclude the abilty to adapt toits anviranment by ulilizing & bui%-in microprocessar
o determing s snvironment and d‘I{:II:IS:F'I the appropsiate sensing setings. The detacior
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dezign shall allow a wide sensitivity windw, no lass than 1 12 43 pal ool obacuralion. This
detecior shall utiize advanced elecironics that react to slow smoukdening fires and thermal
propertes all within a single sensing device.

= The microprocessor design shall be capable of seleciing the appropriate sensiivity levels
baszad an the envircnment type it is in {office, manufacturing, kitchen etc ) and than have the
abliity to autematiszlly change the satting a3 the environment changes {as walls are moved
or as the occupancy changes)

* The addressable mult-sensing detector shall be capable to configure and to be addressed
manualty ar from software or remote localions alse.

INTELLIGENT THERMAL OR HEAT DETECTORS

Tharmal detectors shall be intelligent addressable devices rated st 125 degrees Fahrenhelt (B8
dagraas Calsius) and heve a rate-of-rise element raled at 15 degreas F (8.4 degreas C) per minute.
Itshall connest wia bvo wires to the fire alarm control panel signalling line sircull,

Tha detecior zhall be capabla to configure and ta ba addressad manually or from softwarm or remota
locations slso.

EEAM SMOKE DETECTORS
Sensing Range: & o 50 meters
Adjustment Angie: £12° horizontzl and vertical
Typical sensilivity levels:
Leval 1 —25%,
Level @ — 30%,
Level 3 —40%.
Leval 4 — 5O%;,
Fault Condition (frouble):
86% or more obacuration blockage.
In alignment mode,
Improper initial alignment.
Salf-compensation limit reachad,

Alignment Ajd using optical gun sight or integral signal srength indication or Twa-digit display,

HYDROGEN DETECGTCR

T Hydrogen cetector shall have high semsitivity and selectivity to hydrogen.
Shall have fast response and recovery time

Ehall hewa minimum spans of 0,25 to 4.0 % to detect H2 in Air

Input Valtages: 12 te 24 VDC

Clutput sensing Range: 1 to 4.5 VDT

£
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Power Consumplion: minimum 0-12 &

Minimum Besponss Time: < § saconds

The detector shall have hazardous location approvals and certifications

ADDRESSABLE MANUAL CALL BOX

Addressable manual fire alarm boxes shall on command from the control panel, send data
in the panel representing the state of the manual switch and the addrazsable communication
module status. Thay shall use a kay operated test-reset lock, and shall be designed =0 that
giter actual 2mergency operation, they cannot be restored to normal uge except by the use

of & key,

All gperated stationg shall hawve a positive, visual indication of operafion and uliize a key type
resat.

All entrances and stair levels shall be equippad with a pull type manual call point to acivate
an alam. Marual call points shall be located In & manner 30 as o gve an easy access o
uccupants in emergency; thesa shall ke at entry'esits and within 30metens distance,

Manual Call Points shall be provided with Weatherproof IP rating with minimum 1P 52 for
indoor applicatons.

SOUNDER AND STROBE:

Shall fellow NFPA T2 2013,

Electronic scunders shall operate on 24 VOT nominal

Electronic sounders shall be field programmable without the use of special loois, at 8 sound
fevel of at least 90 dBA measured at 3 meters from the device, It shall be cagable to produce
differant signals/tones.

Sounders and strabes shall be provided with Weatherproof IP rating with minemum 1P 52 for
indoor applicetons.

£hall be capable 1o broadeast pre-pragrammed Yoice Messaga also Shall be flush or surface
mounked as shown on plans,

Shall produce broad band directional sound with 20 Hz to 20 Khz frequency band o guide
occupants to zafe axigls aven in compheta darkness.

Strobe fights shall meet the raquirements of the Amaricans with disabalties Act (ADA), ba
fully synechronized, and shall meest the foliowing critaria:

The maximum pulse duration shall-be 2012 of one secord
Tha flash rate shall be minimum: 1 flash par second

Fiald Wiring Terminal Blocks



s Forease of service all panel 10 wiring terminal blocks shall be removabie, plug-in types and
have sufficient capaciy for #13 to#12 AWG wine. Tarminal biocks thal ame parmanantly fixed
dre not acceptabie.

ADDRESSABLE RELAY MODULE

= Addressable Refay Module shall provide a dry potential contact of/p for activating a varigty of
auxiliary devices and other services equipment (e, Smoke Exhaust Fans, Fire Dampars,
Asomss control deoss, elevalors, PA equipmient and HWVAC electrical panel such as for AHUS),

= i shall have & various current handling capability of 1825348 (as required) & 30 VDG to
integrate with third party systam

ADDRESSABLE CONTROL MODULE (WHETHER APPLICABLE SEPERATELY)

= Addressable control modules shall be provided to supervise and control the cperation of one
conventional NACs of compatible, 24 VDO powersd polarized audiofvisual notification
appliancas.

= Audiafvisual power shall be provided by a separste suparvisad power circuit from the main
fire alarm control panel ar from 3 supenvised remote power supply fram the sames OEM,

= Tha control medules shall be suitable for pilot duty applications ard rated for a minimum of
2.0 ampsa at 24 VD,

ISOLATOR MODULE (WHETHER APPLICABLE SEPERATELY)

» Isalator modules shall be provided to automatically isclate wire-to-wire short cireuits on an
SLE Clazs & or branch. The izolator madule shal limit the number of madules or detectors
that may be rendered incperative by a short circult fault on the SLC loop 2egmant er branch
In casa of LUL/FM lizted panal shall have isolator module after evary 20 detectors o protected
zone of the building. In case WdS'EN every detector or device shall be equipped with inbulit
isolator madule.

« [f @wire-to-wire short occurs, the isolator module shall automatically open-circuit (disconnact)
the SLC. When the short cireult condition = corrected, the salator module shal automatically
reconnect the isclated section

* Tha isolator module shall not require address-sstting, and its operations shall be totally
aulomatic. 1t shall not be necessary to replace ar reset an isolator module after its rormal
e raticn,

= The imolater module shall provide a single LED that shall flash to indicate that the iscistor is
operatianal and shall iluminate steadily to indicate that & short circuit condition has been
delected and isolated.
MONITOR MODULE
Neminal operating voltage: 15 to 32 VDC

Maximurm current draw: 5.0 ma |LED on)
Average operating current: 350 ma (LED flashing; onca evary 5 seconds)

Maximum IDC winng resistance; 40 ohms.

I =
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BOL resistanca: 47K ohms,

RESPONSE INDICATOR

+ Ramate Responsa Indicator ghall be provided for detectars above falsa ceiling and shall be
installed outside the areas normally kept closed to dentify the deleciors response even if the
room s lecked These indicators shall be able to indicate the status of the comesponding
detectars in these areas.

FIREFIGHTER TELEFHOME JACK AND HANDSET

Fire-fighter ielephong jack is sami-flush mounted recelving plate with a single-gang box The plate
has & single phone jack mounted on an attractive, single-ganyg, stainless stee| plate. Colour codad
wires, approx. G inches long, are prewined Lo the [ack 10 enable Tast and accurale wiring Lo the system

Fire-fighter telephane handsel comes with a coiled cord. The atlached plug fits Fireman's Phone
Jack and it iz allowing fire-fighiers to make direct communication with a central control area

BYSETEM OPERATIONS
BASIC S8¥STEM FUNCTIOMAL OPERATION

Whar 3 fire alarm condition i detected and reported by one of the eystem initiabng devices, tha
fnllc-wmg funclions shall immediately ooour:
The systern alarm LED an the system dsplay shall flash
» A local piezo alachic signal In the control panal shall sound.
A backit LCD display shail indicate all information associated with the fire alerm condition,
including the type af atarm paint and its location within the protected premises
Frinting and history storsge equipmeant shall log the information associated each new fire
alarm control panel conditon, along with time and date of cocurrence
All system ouiput programs assignad via control-by-event intarlock programming o be
activated by the particular point in afarm shall be executed, and the associated system
outputs (natification apphances andlor relays) shall be activated.

SPECIFIC SYSTEM OPERATIONS
e Smoke Detecior Sensitivity Adjust & means shall be provided for adjusting the sensitivity of
any or all addreszable intelligent detectors in the system from the system keypad. Sensitivity
range shall be within the allowed standard window and have a minimum of 11 application
epecific sansitivity levals,

= Alzrm Verfication: Each of the inielligent addressable smoke deteciors in the system may
be incepandenily zelected and enabled to be an aarm verified detector. The alarm
verfication gelay shall be programmable from § to 30 seconds and each detecior shall be
able to be zelected for venfication. The FACP shall keep a count of the number of imes that
each detector has entered the verificalion cycle, Thasse counters may be displayed and reseat
by the proper operator cmmands.

» Point Dizanls: Any addressable device or conventional circuit In the system may e enablad
ar disabled through the system keypad.

414



= Poinl Read The sysbam shall be able to display or print the foliowing point status diagnostic
functions:
a. Devici status
b, Device type
G Gustom device labsa|
d. View analog defector values
&. Device zone assignments
f. All program parameters

= Sysiem Status Reports: Upon command from an operator of the syslem, @ status report will
be generated and printed, listing all system stalus

= Bystemn History Recording and Reporting: The fire alarm control panel shall contain an events
buffer that will be capable of sioring & minirum of G000 events. Up-to 1200 events shall be
dedicated to alarm and the remaining events are general purpose. Each of these activations
will be stared and time and date stampad with the actual time of the aciivation, The contents
of the histary buffer may be manually reviewad, one avent at a time, or printed in its entirsty.
The history buffer shall use non-volatile memory. Systeme that vse volatie memery for
hisiory storage are nol accaptable substilutes.

s Automatic Detector Maintenance Alert: The fire slarm contral panel shall automatieally
interrogate each intalligant detector and shall analyse the detector responses over a period
of ime. If any intelligent detector in the system regponds with a reading that 12 abova or below
normal limitz, then the system will anter the rouble mode, and the particular detector will be
annuncizta on the system display, and printed on the opfional printer. This feature shall in no
way inhioit the receipt of alarm candiions In the system, nor shall it reguire any special
hardware, special tools or computer expertise to perform.

»  Pre-Alarm Function: The systern shall provide pre-glarm levels of warning to give advance
nolice of & possible fire situation. Both pre-alarm levels shall be fully fislded adjustabla. The
first level shall give an audibée indication at the panel The secand level shall give an sudible
indecation and may also activaie control relays. The system shall also have the ability to
actvate local detector sounder bases at the pre-alarm leval, to assist in avoiding nuisance
alarme.

« Software Zones: The FACP shall provide minimum 70 software zones, minimum 5 additional
speciz| function zones, minimum 5 releasing zones, and minimem 12 [ogic zonas.

» Th fire alarm control panel shall include a walk test festure, it shall include the ability to test
initiating device circuits and notification applance circuits from the field without returning to
the panal ta reset the system. Operation shall be as follows:

: Alarming an initiahing device shall activate programmed outputs, which are sslected
to participate in walk test, for 3 seconds.

= Introducing & trouble into ths initiating device shall activate the programmed outputs

for 8 saconds.

- All devices testad in walk test shall ba recorded in the history buffar,

SUPERVISORY OPERATION
An alarm from 2 supanvisory device shall cause the appropriate indication on the system dsplay,
fight & comman supervisary LED, bul will not cause the system to enter the touble mode.

SIGHAL SILENCE OPERATION
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The FACP shall have the shility to program esch output circuit (notification, relay, speaker els) fo
deactivate upon depression of the signal silenca swilch,

HOM-ALARM INPFUT OPERATION

Any addressable initialing device in the system may be used as a non-alarm inpul o monitor
nomially open contact type devices. Non-alsem functons sre a lower prienty than fire slamm initiating
davices,

CODES AND STANDARDS:

All the following codes & standands shall follow and confiorm to the latest editions, amended 1o date.
Mational Buiiding Code of Indla = 2016

Bureal of Indian Standaads (BIS) Codes |5 2185 (2004)
MFPA-T72 [2013)

Local Fire Code, Comply wih Local Fire Authorities requirements,
Listing endfor Approvals:

UL (Undarwriters Laborataries Inc )

FM {Factory Manual)

CE (Eurnpean Conformity)

EN (European Norma|

W3S

As per the above proposed scheme, the contractor has to prepare and submit a detalled
Dezign Basls Reporl (DBR), Including related caiculations, supporting documents and SLD
In accordance with the relevant electricity/IS Codes.

INSTALLATION

Al fire detaction and alarm system devices, contral panels and remate annunciators shall be flush
miounied when kcated in finished areas and may be surface mounted whan located in unfinishad
afdas

TEST

The samnvice of a competent, factony-trainad engineer or technician authanzad by the CER of the fire
alarm equipment shall be provided to technically supervise and participate during all of tha
adjustments and tests for the system. All tesfing shall be in accordance with NFFA 72/ 15 2138 ocal
Fira Code

- Befora energizing the cables and wires, check for correct connections and test for short circuits,
ground fauls, continuity, and insulation

- Oipen initiating device circuits and verfy that the trouble signal actuates.

» Cioen and short signalling line cirouits and verify that the trouble signal actuates,

- Cpen and short notifcation appliance circuts and verify that frouble gignal actuates,

- Ground al circuits and verify response of trouble signals

- Check prezance and audibility of tone at all alarm notification devices.

- Check installation, supenvision, and operation of all infzlligent smoke detectors wusing the walk test.
- Each of the alarm conditions that the systermn is reguired fo detec! should be introduced on the
system. Verify the proper receipt and the proper processing of the signal at the FACP and the corract
activaticn of the control paints.



-'When the system iz equipped with optional features, the manufacturer's manual shall be consulted
i determine the proper festing procedures, This is intended fo address such dems as verifying
controls performed by ndividually addressed or grouped devices, sansitivity monitoring, venfcaton
functonality and similar,

FINAL INSPECTION
Ak the final inspeciion, a factory-trained representative of the OEM of the major equipmeant shall
demonstrate that the system funclians properly in avery respact.

2-CORE 1.5 3Q MM (15AWG) FRLS FLEXIBLE CABLE OR ARMOURED CABLE (Fire Alarm
Cabla)

Al Cables ghall follow the gereral IS Cable Standard IS 1554,

Conductor:

Mos. of cores x size in 23, mm; Z2X15

Materal; Plain arnealed copper (Cu)
Type of palr: Shielded twisted pair
Copper as per Class 2 of 15 8130/84

Max. d & raslstance of condustor gt 20° C: 12.12 {ohmfkm)

Shape of the conductor: Stranded Circular

Cuter Shaath colour RED

Insulation:

Matarial: XLPE g5 per |5 T0%4(P1-1)88, Latest
Nominal thickness {mm); 0.7

Minimum thicknass (mm; 083

Core [dentification: Red, Biack

Armouring:

Matarial; Galvanised Steel

Type of armauring: Round Wire

Mominal aze of amour fmm); 1,44

Electrical Perameatara:

Approw. cverall diameter of the cable (mm) 12
Minimum bending radius: 12 timeas Overall diameter
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As per the above proposed scheme, the contractor has to prepare and submit &
detalled Design Basis Report [DBR), including related calculations, supporting
documents and 5L0in accordance with the relevant electricity/ls Codes.

UNDERTAKING FROM THE OEM OF FIRE ALARM SYSTEM

We, as manufacturer of..... . _fire alarm system & accessories, do hersby confirm that all the
products supplied undear this tender will be UL isted. Moreover, we will provids &l technical support
& backup io MYs................. dunng the sxscution of fire alam work, |n addifon to i, we will

provide all technical support to the departmentagency approved by depamment in maintaining the
fire alanm sysiem on payment bagis in future.

Signature & Stamp of contractor Signature & Stamp of Manufacturer (F/A Sysiem)

GENERAL

The work shall be executed as per CPWD General Specfications for Elecirizal Warks Part-| {Int.)
2023, Pan-ll (Ext) 2023, CPWD General Specifications for Electrical Works Part VI Fire Detecticn
and Afarm System — 2013, relevant LE Rules, BISATEC and as per directons of Engineer-in-Charge.
These addiional specifications! condiions are to be réad In conjuncton with above in casa of
variations: Specilications given in these additional conditions shall apply, Howsver, nothing exira
snall be paid on accourst of these addmonalspecifications and conditions, as the same are 1o e read
along with schedule of quantities for the work.

This gpecification covers manufacture, iesting s may be necessary before dispatch, delivery at site,
all preparaiory work, assembly and instakation, commissioning putting into operation of Fire Alzrm
system and alied works.

Location: The equipment will ke instelled at lIT Hyderabad, Kandl, Sangareddy

The tanderer shauld in his own intarast vigit the site and gat familiarize with the site conditions
bafore tendering

Mo TE&P shall b2 issued by the Depariment and nothing extra zhall be paid on account of this,

Al sundry equiprment fittings, wnit assemblies, accessories, hardwane iterms, foundation bolts,
werminationlugs for electncal comnections, and all other items which are useful and necessany Tor
efficient assembly and installatson of equipment and components of the work shall be desmed o
have been included in the tender rrespactive ofthe fact whether such items are apecially mentonad
in the tender documeniz or not

» Guarantes

Al eguipmient shall be guarantesd for a pariod of 38 monthe from the date of taking over the
instatiation by the department, against unsaiisfactory performance anddor break down due fo
dedective design. workmanship or material. The equiprent or componants, or any part theraol, so
iound defective durng guaranies pericd shall ta forthwith repaired or replaced free of cost, 1o the
satefaction of the Enginear-in-Charge. In case i is felt by the department that undue delay is being
caused bythe contractorin doing this, the same wil be got done by department at he rizk and cost
of contractor. The decision of the Enginear-n-Charge in thie regard ehall be final & binding on the
contractor.



= The tender shall guarantes among other things, the following:

(e} Guality. sirength and performance of the materiais used as per manufaciurer's standards
it Safe mechanical and electrical stress on all part under all specified conditions of
operation,

e ESatisfactdry oparation during the maintenance percd.

. ACCEPTABLE MAKES OF VARIOUS EQUIPMANTS:

The acceptable makes of venous equipment | components! acsessories have been indicated in
"Acceptable Makes" indicated in the lisi attached. The tenderer shall work out the cost of the offer
on this basis. Alternatlemaies ame nol accaptable,

] After award of work:

The succeselul tanderer would be required to submi the following drawings within 15 days of award
of workfor approval bafore commencement of instaliation

(| General arrangamart drawing of the equipment like detectars, I, LT Panel ate in tha
building withcomplata dimansions.

|1} Any ather drawings necessany for the joh.

L] The successful tenderer should furnisk wall an advance three copies of detsiled

instrucbons and manuals of manufackurers for all items of equipmant regarding instaflation,
adjustments operation and malntenance including preventive maintenance & trouble sheating
tagether with all the relevant data shests spare parts catalogue eto. all In ripiicate,

. EXTENT OF WORK

The work shall comprise of entire labour Including supervision and all matenals necessary to make
a complete instaflation and such tests and adjustiments and commissioning as may ba required by
the depariment The lerm complele insalfation shall not only mean major items of the piant and
equipment coverad by specifications but all incidentzl sundry companants necessary for complete

execution and salisfactory performance of installation with all layout charts whethar or not thoss
nave been mantioned in detads in the tender document in connection with this contract as thisis a

turmkey job

= In addiion to supply, instaliation, testing and commissionng of FAS/AFAS including intelligent
addressable FAS equipment. falowing works shall ke deemed ta be included within the scope of to
beexecutad by the tanderer as this is a turmkey job -

{a} Miner building works necessary for instaliation of equipment, foundation making of apening
in walls orin floors and restoring tham ta their onginal condition/ finish and necessary grouting ate,
a5 requirad.

(b1 All supports for cablas and MS Channels for erection as are necassary
i3
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ic) Getkng CFO inspection dane & oblaining approval for energizing the insiallation, However,
necessaryfees for inspection shall ba bome by the Dapartment

INSPECTION AND TESTING

Copies of all decuments of panels, detectors and other components shell be furnished to tha
Engineer-in-Change and cansignae,

COMPLIANCE WITH REGULATIONS AND INDIAN STANDARDS:

All works shall be camied out in sccordance with relevant regulation both stalutory and those
spacified by thalndian Standards redated 1o the works covered by this specificaion. In pasficular, the
equipment and installztion will comply with the following:

i) Faciories Act.
(i}  indsan Electrcity Rulss.

i) BLS & ciher standards as applicable,
(iv)d  Werdomen's coempensation Act
vl Statutory nomms preseribed by local bodies like CEA, Power Supply Coste

Mothing in this specification shall be consirued fo ralieve the succassiul tenderer of his responsibility
forthe design, manufacture and installation of the equipment with all accessories in accordance with
eurrantly applicable statulary regulations and safety codes,

s Successful tenderar shall arrange for compliance with statutory provisions of safaty regulations
and departmantal raquireranis of safely codes in respedt of labour employed on the work by the
{enderer. Failure to provide such safely requirements would make the tendersr kable for penalty of
Rs. 2000/- for eech default. In 2ddition, the departmenl will be at [fberly © make arrengement for
safaty requirements &t the cost of tenderer and recover the cost thereaf from nim.

+  COMERCIAL CONDITIONS

The tenderers ane advised not to deviate from the technical specifications / itams, commercial terms
and conditions of NIT like terms of payment, guarantee, arbitration clause, escalation etc.

= TECHNICAL SPECIFICATIONS

The work shall be camied oul as per CPWD General Specifications for Elecincal works Farl Wi- Firg
Alarm system as amended upto date and CPWD General Specifications for Part i and Partll, as
armended upto date, relavant |E rules, and as per direclions of Engineer-in- charge,

FIRE FIGHTING SYSTEM:

TECHNICAL SPECIFICATIONS

SCOPE OF WORK:

Waork under this saction shall consist of furnishing all labour, materials, equipment and apphances

nacessary and required to completely install Wet riser, Sprinkler, First Aid Fire Protecton system as

requirad for all floor &5 per the drawings and sper:i:'lad here in after ar givan in the Bill of Quariiies.
I:
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System designed shall be in sccordance with NBC-2016 & state fire act & ruls

Director's Residence cum Integrated Office Ancillary Buildings:

For this building betow mentionad Firefighting system has been considered:
» [Fire Exdinguishers

Fire Fighting works :

Wilork under this ssction shall consist of furnishing all labour, malerials, eguipment and appllances
neceszary and required to complately install Wet riser, Down comer, fire hydrent systemifire
exiinguishing as required as per CPWD spacifications and requirement of Local body Fire &
Emergency Service by the drawings and specified hersinafter or given In the Bill of Quantites

1.Hand Appliances /Fire Extinguishers;

{1). Supply and instatlation of fully chargad and tested fire extinguishers hand appliances water CO2,
foam, dry chemical powder type, ABC stored pressure type, CO2 gas carindge type as required as
par by thase specification and drawings.

Dimenzions:

Basad on the S0OL approved by E-I-C, Confractor shall prepare penel disgram. Thie haight of the
panel will be as per the drawing buf not ba maora than 2120 mm. Dapth of tha panal will not ba fass
thian 300 mm and width of the panel will be giver inthe parficulars of panel specifications or as per
aciuzl site candiions, Shop drawings

shall have to ba approved by the Engineer-in-charge befora fabrication is taken up by hand,

Fire Extingulshars:

Without restricting to the generality of the foregoing the work shall inter-ala consist of the following:
Instakation of fully charged and tested fire extinguishing hand appiances CO0Z2 and dry chemicsl
powder bype as required by thess specifications and drawings.

Portable Fire Appliances Requiramant, Typa and Location as per Fire Authanty

Portable Fire appliances as mentionad balow -

(i} ABC Dry Powder fire axfinguisher IS | 185883 - 2006 -& Kg & & kg capacity
(i) CO2 Gag Fire extinguisher IS 15883 — 2005 — 4.5 Kg capecity.

(i) CO2 Water typa Fire extinguisher IS 2878 - 0 litre capacity and

(vl K type Fire axtinguishas —for Cantaen

(v} Fire bucket 15 @ 2546 4 Moa. shall be installad at following places -

(2] Eectrical Rooms;
(b1 Pump Rooms.

Hand appliances shall be installed in resdily socassible locations with the epplisncs brackets fixed
o wedl| by suitalble anchor fasteners or by means of ficor mounted supports.

Each applince shall be provided with an inspection card indicating the date of inspaction, testng,
change of charge and other relevant data,

All appliances shal be fixed In a trua workman (ke manner truly vertical and at correct locations,
|dentical type of extinguishers shall be of same make and shall have similar method of operation.
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Scope of work shall be as under:

. To get the firefighting schame approved first from Telangana Fire service before taking up
axpcition of work

1. Toexecute the work as per approval of Telangana service.

M. Agency shell obtain clearance cerfficate from Telangana fire servica, Telangana Govl for
installations of Fira Fighting systam.

M. All the buldings te be conetructad and to be connected with Heavy duty {C—Class) M.S. pipe of
sufable diameter, nocessary NRY / siuice vaive [ butter fly valve as per drewing approved by
Engineer —in — charge as FIRE FIGHTING RING MAIN WATER LINE: The fire pump house and fire
pumpEng seis shall be Supoied, Installed, Ested and commissionad By e contracior as par tha
approved drawing and design.

¥. One number 4.5 kg Col typa fire extinguishers andior ane numbes 8.00 lir water type
exdinguisher (gas pressure type) shall be instaled at each floor near each stzircase in all buildings
{are as per NBC/Fire Services of TS Govi norms). In addibon to this Ca? type fire éxtinguishars and
AEC type fire axtingushars of not less than 4.5 kg capacity shall slee be installed in sub-station
bullding, Elecirical roams, fira pump house, LT roems. (are s per NBCFire Sarvices of TS Govt
norms).

YI. The agency musi study specifications, provision for fire-fighting system Tor various builkdings,
MEBC code — 2016, Iocal byvelaws and additional conditions carefully. Tha work shall be execuled in
close co-ordination with the progress of bulldirg work.

VIL Contractor shall provide all tools, eguipment, meterng and testing devices required for the
purpose. On award of work, Contractor shall submit a detailed proposal giving methods of testing
and gauging the performance of the equipment to be supplied and installed under this contract

VIIL Al tests shall be mada in the presenca of the Enginear-in-charga or his represantative of any
inspecting authonty. Al l=as! five working days rotice in writing shall be given to tha inspecting parties
befors performing any tast.

IX. Three copies of all test resuits shall be subrmitted fo the Engimeer in A4 size shest paper in
o weeks after completion of the tests.

SPECIFICATION:

The works shall be execuled as per CPWD™s General specfication for Electrical Works, Part-|
(Internal-2023) Parid-l (Extarnall-2023; Part-V (Wel Biser and Sprinkler Systesn for Fire Fighting
Installation}-2020, Part-Vl (Fire Alarm System}-2018, IE Rules, provision laid down in NBC —
2016.and Istest tuilding bvelaws of local body f Local Municipal Corparation and varous Indan
Standards  amended up o date, and as per direclion of Engingerin-Charge The additional
apecifications are to be read above and in case of any vanations; specifications given along the
tender shall apphy.

STATUTORY AUTHORITIES' TESTS AND INSPECTIONS
= Ag and when nofified in wribing or instnected by the Enginesr-in-charge, the Gonbactor shall

subrmit shop drawing and attetd all tests and inspechons carried ou by Local Fire Authornties
i3
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and other Statutory Authorities, and shall forth execute free of change any rectification work
ardered by the Engineer-in- charge as a result of such tests and inspeciions where these
indicate non- compliance Statutory Regulations. Some of thess iszis may teke place after
the [ssue of Practical Cempleticn of the Main Conbact and the Contractor shall make all
allowances in this respect.

» The Confractor shall be responsible for the submission of all necessary forms and shop

drawings to the Statutory Autherfies which shaf conform in layout fo the latest architectursl
plans submitted io and kept by these Authorties,

= The submission shall comply the requirements set forth in the current Codes of Practice and
crcular ketiers of the Stabutory Authorities. The shop drawings o be submitied shall be
forwarded to the Architect for checking befors submisaion,

« The Conbtractor shal allow for at least twe submissions of complete 2ets of shop drawings to
the Authorities. The Engineer-in-charge may at his discretion instnect the Contractor for
additional submizsions to the Local Authorities whanever necassary

» The Contractor shall notfy the Engineer-in-charge at least seven days in advance of his
appfication for local Autharity tasis and inspections. On recelpt of 2 confimed date for 1est
and inspaciion the Contractor shall infarm the Engineer-in-charge out delay.

FINAL ACCEPTANCE TESTS

Foliowing commigsioning and inzpection of the entire ingtallation, and prior to issue of the
Completion Cerdificate, the Contractor shall cary oul final acceptance wste in accordance o a
programme to be agreed with the Enginear-in-charge.

If the results of the acceptance ests show that plant, systems endfor squipment faill o parform to
the efficiencies or other performance. figures as given in this Specification, the Coniractor shall
adjust, modify arid If necessary, replace the aquipment without further paymant in order that the
required performance s ablained.

Where acceptance tests are required by the réevant Authodties having jurisdiction, these fests
shallbe carried cut by the Contractor prior o the issue of Completion Certificale to the acceptance
of the Authoribes

HANDING OVER OF DOCUMENTS

All tesfing and commissioning shall be done by the Confracter fo the enfire satisfaction of the
Engineer-in-Chargs and all testing and commissioning documents shall ba handed overto him. The
Contractor shall also hand ever all maintenanca and operation manuals, all cartificates and all other
documentation as par tha tarms of tha contract to the Engineer-in-Charge
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Scope of work and Technical specification for LAN and Networking
system, Telephone wiring:

C 5 FOR MWetworki LAM] SYSTEM

GEMERAL - SCOPE OF WORKS

The general character and the Scope of work to be carried out wunder this confract is illusiratad in
Drawings, Speacifications and Schaduls of Quantites. The Confractor shall carmy out and complete
the said wark under this contract in every respect in confommity with the contract documents and with
the direction of and to the satisfaction of the Enginesr-In-Chamge. The Contractor shall fumish: all
labour, malerals and devices and specified otherwisa, transportation and incidental necessary for
Supply, Instaliation, Testing. Commissioning, final testing, putting into operation and handing over
of the complate Extra Low Voltage (ELY) system as deccribed in the Specifications and ss shown in
the drawings. This also includes any material devices, appliances and Incidenal work not
specifically mentoned herein or moted on the Drawings ! Documents as being fumished or installed,
but which are necessary and customary o be parormad under this coniract

All the specifications for the Condults, Cable trays and Raceway items io be considered from the
Electrical part of the tender documents.

1. The ELV system works shall comprise of but not limited o the following:
Infermation & Communication Technology (ICT) Infrastructure — (Dat=/LAN & Telecom) —
Passive Componenis

d. Fire Detection, Alarm and Contral System (FAS} — Complele System Works

4. |IF Television & Audio-Visual (AV] System = Only Enabling works wilh Cenduit Provsion.

1. INFORMATION & COMMUNICATION TECHNOLOGY (ICT) INFRASTRUCTURE -{DATA/LAN
& TELECOM) - PASSIVE COMPONENTS

SCOPE OF WORK

= Complete Design, Supply, Installation, Testing and Commizsioning (SITC) shall ba done in
accordance with installation praciices for a wel-siructured cabling system, using components
from a single OEM (Original Equipment Manufacturer) to ensure consistent and assured
performance, The structured cabling distribution network ghall serve 3s a vehicle for ransport
af data, video and voice telephony signals over a commaen network throughout the netwaork
# The scope consists of both Active and Faszhe system, the systam =hould be designed for
guitable no of LAM, "WIFI & Telephone points for each ficor with UTP cable for horizontal
distribution from Manageable switch/Distribution Switch/POE Switch per floor and verdical
cannectvity with UTPIOFC as per the approved design in individuzl bulldings listed balow,
. Director's Residence cum Integrated Office Ancillary Buildings -01Mo.
v Supplying, Installation, Tesling & commissioning of suitabie Actve Components
(Manageable switches! Distribution Swilches! POE Switches) are included in
SCope of wiork
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. Supply, laying of Main OFC cablefinput) from existing rearest Tap-off paint fo
Ciractars Residence with required civil works{excavation for burying cablellaying
through exsting BRCC Hume pipe daying new RCC Hume pipe for OFC routing)
5 included In the scope as per the approved design and dirsctions of Enginaer-

Irn-Charge.
s [evicas gnd services that zhall un on the pasaive network shell include, but not limited to, the
following:
al Wired LAN access
B} WWIFI
a]  Voice communications sarvers and |PASIP end-poinis
d| [P-based CCTV/Surveillance Cameras
al Various devices and contrallers for AW system
fiy  Firz Detaclion System
gl Public Address Systam

= Cabling inst@&lialion for date and voice communications shall orginate at networking racks and
terminate &t 108 termminated 3t wall o fumdune,

= Instaliation, fermination and KMentfication of winng babween station cullets and nebworking
distribution rack(s) and networking distriouiion réck{s} and main rack {3), shall be considerad
part of the ELY Sub-Contractors work

s Al cables and terminations shall be tested @500 MHz identified, lakalled and documentad st
all locatons,

s The ELV SBub-Contractor carrying out the SITC shall make the system entirely operational for
its intended use, by addition of components specific to &s make/model even If not specifically
mentioned in the Bol at no additional Cosl

Supported Applications, but not limited to:

« Ethernst Applications — wired Ethamet and wireless as per IEEE B02 11a'h/ginfac

= IEEE B02.3af Data Terminal Equipment (DTE) Power vie Media Dependent Inteface (MDI)
» Talecom = BRI, PRI and Digital Subscriber Locg (DSL) Applications

« Voice, Videos and ISDM Applications

It shall ke the responsibdity of the ELV Sub-Contractor and OEM manufacturar to engura than

The Passive Comporants of structured cabling distribution natwerk will be free from manufacturing
defects in material and workmanship under normal and proper use,

All Passive Camponents in the: structursd cabing distrioution network shall meat or excead tha
relevant componant specification of the ELATIA 568-B and ELATIA 588-C 2 series, EIATIA 569-4,
ElATIA 608 ELATIA BDT and |SONEC 11801-1 2017 etandards or latest version, amended to date

A5 per TLAELA standards reguirement. the horizontal cabng system shall ron fram each workstation
outlat to the patch panel installad at netwarking rack. The maximum hadszontal distance from the

|
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workstation cutlet to the patch panel shall nol exceed S0 metars. An additiconal lengih =hall be
permissible for paltching cables between patch panels and rebtworking switch at one end and
between workstation cutiet and workstation and the combinad kanath shall rot excesd 12 meters.
The patching cablas shal be from cabling system OEM in various lengths, e Imir, Z2mirs ar 2 mirs
as per requirement. The complete cabing system shall be from 3 single QEM.

Az per TIAVELA standards requirement, the backbone cabling that shall run betwaen the flioers of the
bullding {risers) or across a campus for providing the interconnection for equioment instalied inside
rackelenciosures shall be either UTPISTR/FUTP CATx based or Single moade or Multl mada fiber
oplic cables, The parmissible distancas of this cabling shall depend on the type of cabie and shall
be as follows:

= UTPR/STRFUTP: up ta 90 meters
= Mullimode fiber aplic cable: 200 meters
= Single mode fiber optic cable; 2000 meisrs

Az per TIAEIA standard for grounding guideline, the shield of FUTP cabies shall ba bended through
a conducting path to the telecommunications grounding busbar (TGB) in the network roomis) or
senver roomis), Grounding af the work area is usually accemplished throwgh the equipment power
cannection, Shiskd connections at the work area are accomplished through an FUTP patch cond. At
the work area end of the horzontal cabing, the valtage measured between the shisld and the growund
wire of the alactrical outlet usad to supply power to the wark stalion shall not exceed 1.0V ms The
cause of any higher voltage shall be removed befere using the cakle.

The structured cabing distribution netwark compliant channels will meet or excesd the Guarantesd
Channel Performance a3 per relevant standards In the structured cabling distibution nemwark
Parformance Specifications in effect at the time of installation.

The sda wil be duly cedified by OEM for a period of 20 years from the date of issuance of the
registration cedificate or instaliation, whichever is earlier, for which they shall submit detziled
performance tesl reporis for avery |0 installed.

Thie spacifications for tams in this secton, applies to the folkowing;

a) FUTP CATGA cable and assooaied components such as Patch Panels, 1I0s3/RJ45 Jacks,
Patch Cords

by UTP CATE cakle and associated componants such as Patch Panels, 102/RJ45 Jacks, Palch
Cords

) Single-Mode fibre optic cable and associated componenta such as distmbution shelves, LIUs,
pigtails and paich cords

d} MNebworking Racks = for terminaton of nebworking cables

installation;

The final branch connectons with zingle pair cables i conduits and the maximum number of cables
in each condwt shall be as follows
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Conduit Diameter Inchfmm. | Max. No. of cables

=

| 28 2 Nos. ofl FAUTPGATEA cables

40 4 Nos, of FAUTPCATEA cables

Codes & Standards, but not limited to the following:

All the following codes & standards shall follow and conform to the latest editions, amanded to date,

TIAELAEEE-C 1-Commercial Bullding Telecommunications Cabling Standard — Senaral
reguirsments

TIAJEIA 508-0.2 = Caommiencial Bullding Telecommunications Cabling Standard - Balanced
Twrzted

Par Cabling Components

TiA [ElA 568-C.3 = Optical Fiber Cabing Compornents Standard

TiA JEIA 552-A - Commercial Building Standard for Telecommunizaficns Pathways and
Spaces

TIA /ElA B0E = Administration Standard for the Telecommunications |nfrastructure of
Commercial Buildings

TIA'EIA BO7 - Commercisl Building Grounding and Bonding Requiremenis for
Telecommunications

TIAEIA-B52 - Building Automation Systems Cabling Standard For Commaercial Bulidings
ISOMEC 11801-1: Information techrology - Generic cabling for custorner premises - Part-1
General Reguirements

EM

ETL

MU far Voice

SIS models

Imternational Electro technical Commisaion {IEC)

European Committee for Electio iechnica Standardization (CENELEC)

American Mational Standards Insttute (ANSI)

Imstitution of Electrical ard Electronics Engineers (IEEE)

Wheraver there is reference to mulfiple standards andicodes, the ones most recant 26 amendad to
date and most stringent shall apply

FIUTP CATEA CABLING SYSTEM

Mo.

Description | Specification

Following common spacifications shall apply to all FAUTP CATE# standards based structured
cabling compaonents, L&, Cable, Patch Panel, [0s4 Patch Cards

All cormpanents of the etructured cabling systam shall be from the same DEM manufactures
As per structure cabiing, ELY Sub.Contractor should have to eonsider maximum B0 meter
CAT &8A cable langth from rack side patch panel to LAN /O,

Standards Compliance FAJTPR cabling system, wnlﬂmlng}a-ﬁﬁ_s‘l-ﬁﬁﬁlﬁ 5&5{:_2
CATEA Cabling system, ISONET 11807 -13nd editon, EN-50173=
1as amandgd to date.
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The cabing system components must be UL listed

OEM
Cartification

Perfgrmance

OEM Requiremant

Performance characteristics shall be provided after installation
at

gite and actual tests conducted at site sfter installaticn and
commissioning for the folowing parameters:

Attenuation,
PSELFEXT,
Return Loss, ACH and PS ACE for &-connactor channel.

Pairdo-pair -and P33 NWEXT, ELFEXT and

The site will be duly certified by OEM for 8 period of 20 years
from the date of issuance of the regsiration cedificale or
Instaliztian, whichaver iz eariar, for which they shall submit
detailed performance test reports for svery 1D installed.

The cabie ehall be tesied Tor minimum guaranteed parformanca
a5 per standards at S00MHzoperation minimum.

| All passive cabling must be from same OEM (UTFP, FIUTP and

Fibre)

FUTPCATEA

Standards Compliance

As per i} above under FAUTP CATSA Cabiing System

Conductors

23 AWG solid bare coppear

Construction and
miechanical details

foiled,

Operating femperature

=20 Deg. Cio +60 Deg. ©

Delay Skew Mot exceading 45 ns/ 120m

Parfarmance Aftenuaton, Pairto-par and PS NEXT, ELFEXT and

Characleristics PSELFEXT.
Retum Loss, ACR and P53 ACR for 4-connector channeal, to ba
submited with bid

FIUTPCATEA LD Jack

Standards Compliance Ag per 1.0} above, LIL Listad

Parformance ETL Verfied 4-Connestor Channel to ISQNES 11801 AMD 1

CharscErsics

FIUTPCATEA PATCH
PANEL

Class EA, along with channel ilusiration, and parts numbers to
be

| submitted along with the bid, opliens in different colours

Siandards Compliance

&5 per 1.10) above

Pors

12/124/48 Ports Angular’Straight (as per BOQ) pre-loaded with
shutter for keystone Jacks

Port arrengemeant Individually replaceabds [acks or kaysione

| Height 1 U (1.75 inches) ' -
Panel Fully powder coated
Appravals UL listed
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Termination Pattern TIA S EIA SGE & B and C;
Parlormance ETL Yerfiad 4-Cannactor Channel to |[SVIEC 11801 AMD 1
Characteristics Class EA, along with channel illustration, and parts numbers to

be

submitted along with the bid

FIUTPCATEA PATCH
CORDS

| Standards Complignce AS par 1.1) above

| Conductor 24-25 AWS, multi-stranded copper, UL Listed
Length 1 Meter, 2 Mater. 3 Mater options in differant colours
| FACEPLATES

Type 1-port, 2 -pad or 4-part, VWhiite Face piate
Matzrial | ABS /UL 84 V-0
Mo, of parts | Onei Twa ! Faur

FIBER OFTIC CABLE AND COMFPONENTS

SPECIFICATIONS OF SINGLE MODE FIBER OPTIC CABLING SYSTEM:

Type | Single mode OS2 fibar cabling eyztem and all ts componants;
o must ba from & single OEM (Cables + Companants)

MNefworks Speeds 1Gbps, 12Gbps and 40Gbps

Supportad

Standard Compliance ITI.:I-T _G.EEEA,_ B, C & D, IEC - 80753-2-60, TIAE|A BBE-C.3

Performanca Testng Fioer channel compliance to ANSITIASEE -C.0 far032

CEM Perfarmance The sita will be duly cartified by OEM for a period of 20 yaars

Cartification from the date of issuanca of the registration cerificats or
instaltafion, whichever iz earier, for which they shall submii
detailed paformance test repors for avery 1O installed and
OTOR test raport

SPECIFICATIONS FOR SINGLE MODE OPTICAL FIBER CAELE:

Cable Type 12 cored & core as applicable as per BoQ, Single Mode, D52
Type, Armored, Loose- unitube for & and 12 core

Fiber Type ShgeMode 8/%38

Fiber cors must be As per Telecordia GR20, ITU-T GES2D, IEC-60783-2-50,
TIAELA 492-CAAR

Mo of cores 12 core | B core ;Eﬁpfﬁ;ﬂlﬁ_ﬂ per BoQ-1S0 11801 -082

| Aurmor Corrugated stael tape armour
Cable Consiructon | Loose wibe comugated steel lape armorad cable, provided with
Type FRP non-metallic cantral strength member

Duter Jacket
‘ Construction

High density polyethylens, anti - tarmite, antl - rodest sultable
for
direct burial application. Jackat must be UV siabilized

I3
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Lossas @ 1212amM == {4 dB¥m

Fraguency

Losses @155Dr’m =={,3 dBEm

quuam;:,.-

Oparating Tamparatma 20 degCto+80degC

Cable ! Component Al fiber cables and components must be from a single DJEM
(Including FUTP CATEA Cabling Systam)

Testing Parametars Must pass the following: -IECTO4-1-E1, IECTS94-1-E2, IECT04-

1-E3, IECY94-1-E4 ElA-455-124, |ECT34-1-ET, [EC784-1-E12,
IECTE4-1-E11, IECTS4-1-F&

Multi-channz| capability The fiber cable must have bean designed o provide oplimum
performance from 1265nm te 1625am making it sultable foar 16
—channal Course Wavalength Division Multiplexing (CWOR)
Applicatons.

SPECIFICATIONS FOR CONNECTORS:

Cennecior Typa LC-Style, Duplax
Operating lemperature 20geqClo+ S0 deg C
Durability {500 Matting's); < 0.2 dB Max
Fernses Pre-radius Ceramic Zrconia Femule. Bayonet Coupling. 2.5 mm
= : Zircania Ferrule
Atenuation ‘Not more than 0.75 dB per mated pair
Parameiers { standard Mesis or exceeds [TU specifications
'SPECIFICATIONS FOR PIGTAILS:
[ Type LG style, SM OS2as required Simplex, lengths of 12 &
amalars,
campliant 1o ITU-E557 B - Band Insensitve Fiber
| Operating temperature 20 deg C 10 + 50 dag
| Durability {500 Matting's): < 0.2 dE Max
Ferrules Pre-radius ceramic Zirconia ferrule. Bayonet couplirg: 2.5 mm
Zircaniz ferrule
| Altenuaban Nat maore than 075 dB per mated pair
Farameiers / siandarnd Meets or exceeds TU spamﬁcat::rﬁ UL Listed

'SPECIFICATIONS FOR FIBER OPTIC CABLE PATCHCORDS!

Cable typs LE-LC style, SM 052 a3 required. -Simplex or duplex patch cord
with langths of 1, 2 & 3 matars. Compliance to ITU-G857 B -
Bend Insansitive Fiber

Fiber type Single mode 3125 micron primary coated buffers

| Mo of cores 2 cable construction type PYE autar jacket

[ Duitside Diameier 1.8mm x 3.0mim (Simplex) or 1.6rmm x 3. 3mmiDuplax)
tf}_perating_T'Empemture -20degCio+BldegC

14
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| SPECIFICATIONS FOR 18" RACK MOUNTED FIBER OPTIC PATCH PANELS

Fiber optic patch panel

| 19-inch, rack mounted fiber Eﬁiji:'_l':g:a'ﬁ:rﬁ panel

Height

u

Mumber of fiber cares

12 core configurations

Mumber of O5P

youtdoor) cables for RAInETILIm 2

Terminztion [

Grounding 2 Nos. of sarthing lugs

Gah'la_.Management mings Front and rear cabla managemeant rings

Adapter phites 12 Port adapter piates with each plate loaded with single-mods
| couplers, ae applicable -

Genstruction Complete Aluminum abloy housing. fully powder coated

Splics tray Shal ba Included in LIU
'SPECIFICATIONS FOR ADAFTOR PLATES & ADAPTORS:

Fiber Oplic adapler plata | 12 pert/é-port, SC or LG siyls

Altenuation | Max of 0.75 dB per matad pair

Adapless | Available in Simplex and Duplex types

Durability < (.2 dB max (Min 500 and upto 1200 Matting cycles)

Stendard Campliant as per EIAMIA 5588-B and ISOES 11280

SPECIFICATIONS FOR EXTERNAL FIBER OPTIC ENCLOSURE:

| Mo of fiker core terminations

12 partsi&-port

Features

Eazy and fast-to-fix for fiber cable fermination, IP-53 Raied

Eazy o re-enter, if should net reguire re-enfry kilts

— e

fixakble way.

Must meets hre eodas and indusiry slandards
| Should prevent cable sheath movement with temperaiura

Changes

Fibar Joint Enclozura {IP 68 Rated)

Enclosure | Ik Shall be-a bull type enclosure with a dome and base
(1P 68 Rated)

Cable Entry The Cable entries shall be through the cable ports
located in the base.

Come & Base The dome and base shall be sealed using a clamp with

O-ring system. The cable ertry ports should be sealed
mathanically and no naed of added toola for cable
Installation,

General Specifications

)

g) IPBE Rated
b) MNo. of Spice trays: 6 nos.

Splice Tray Capacity, 24 Fibers

l4
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Closure

d) Mo, of cable entry ports: 4 mﬁ“p:rﬂa and ¥ oval port.

~a) The closure should have the capability to accommodate

loop cables (un cut loose tube cables)

by The cables should be sscured to the closure using hoss
clamps and 2 cable altachmant device

g The cosure should have a baskel for stanng loose fubes

48/24/12 Sliding Fiber Sheif

Specifications & Standard Compliance

‘fﬂ:t of Fibar Shelf

Shall accommaodate 4 coupler plates or 4 piglall cassettes dora

| fctal of 48 fiber kerminatons.

Width The width =hall be 19 inches and height of 1L (1.75 Inches), with

| ‘& maximurn af 18 inch depth,

Sliding type | The shelfiLI shall bs sliding.

Intelligent Upgradahls | The Fiber shelf must be inteligent ready and must suppart fizld
upgrade to inteligent fiber paneis withoul removal of existing
pateh cards and without dsruption of netwerk services.

Splice trays EShall have splice frays to eplice minimum 32 fibers.

12 Fiber Single mode Fiber Pigtail Cassatbes

—— s a s mom

[Type Shall ba Single mode 052, zere water peak fiber.
| Standards Complianca G.662.0, G657 A1 and OS2
| Regulatory Complance RoHS 201185/EU
| Eafety Standard UL
Number cof Fibers 12 -
Interface, Front LC B N
| Adapter Color, | Blug
| Optical Performance " a) Insertion Loss Change, mating: 0.30 dB
| b} Insartion Loss Change, lemperatura: 0.20 dB
&) Insertion Loss, Typical: 0.30 dB
| d} Raturn Loes, M 55.0 48
Figtail Enviranmental | Environmeantal Space: Plemnum Operating Temperature: =12
Specifications | degres Celsius to +60 degres Celsius
Cable Retertion Strength, Max: 1.00 b @ 2 degree,
1.00 b @@ 90 degres
Farrule Gaomatry. Pre-radiused
Ferrule Materisl: Zirconia
Optical Components | ANSUTIA-568-C.3
Standard: .

i4
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LS =LEC Single mode LSZH Patch Cords

| Specifications & Standard Gompliance
Type Shall be Singlemode (252}, zero watar peak, LC o LT,
Fiber patch cords,
| Standards Complance | G652 D, GEET.A1 and OS2
. Regulatory Compiliance | RoHS Z011BS/EU
Jacket - Low Smoke Zero Halogen (LSZH| compliant to [EC
B0332-3, |EC 60754-2, [EC 61234-2, |[EEE 383 UL
_ | 1666, LIL 1685
Flame Test Listing TNEC DENR-LS (ETL) and c[ETL)
Cable Qualification | ANSIICEA 5-82-506 and Telcordia GR-408
Standards
Optical Components  ANSUTIA-568-C.3
Standard
Genaral Specifications Gonnecior Colar, Blue
Connector Interface: LC
Dperating Temparature: -12 degres Calsms to +60 degrea
Calsius
Connectar ~ Opfical | Insertlen Loss, Typical 0.20 dB
Performance Retum Loss, minimarm. 55.0 dB

Insertion Loss Change, mating: 0.30 dB
Insertion Loss Change, temperature: 0.30 4B

19"WALL MOUNTED NETWORKING EMCLOSURES {8U TO 15U USABLE HEIGHTS)

» Construction shall be single section walded robust with ventitation holes on the sides and top
& botlom covers with provisian to mount 2 fans

« Top' Bokom covers and side panels shall be of sheet steel, powder coated
# Wartical 19" matric panel mounts and doar trime ghall b2 of sheet eteel and powder cozted

= The top and bottom covers shall be provided with four cut outs on lop and bottom cover for
cable emry and rownd cuts shall be edge protected with nubDer grommeds

«  Two pairs of 13" equipment mounting angles with mounting holes conforming to IEC 287-3
s  Toughened glags front lockable door
+ Wall mounied 13" Networking rack shall be available in varicus heights

« Cooling shall be achiaved with the help of two fans, 90 CFM capacity each, mounted on top

14
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= Power shall be provided in form 19° rack mountable power atrip which shall consist of
minimurn four 5158 power sockets, Power sirip shall be provided with 208 MCB

= Cantilever shelf —at least one front mounfing 1U cantilever shalf shall be provided with depth
of 250 man or mare

= 1L vertical cabla managers on as required for dressing of cables for 12/24/48 ports
patch panel and switch Hardware Pack ¢ Rack mounting accessories and hardware —
25 required

= Honzontsl managers on as reguired basis for ensuring neat and mesthetically cisan
instaliation

» Cabinat material — cabinat shall be made of 16 Gawge {1.6mm) thick cold rollad steal shests
or thicker

» Finish — cabinet shall be biack or grey epoxy powder-coatad of durabla guality

v Load-carrying capadty — min. 25 kg load of eguipment should be mountable

» Product must te UL fisted and certified for use in Information Technology ar Communication
Equipmant

= ElA standard pattarn design with 12-24 tapped holes ( E1&-312-E comaoliant)
19" FLOOR STANDING NETWORKING ENCLOSURES (22U TO 42U USABLE HEIGHTS)

* Frame of sturdy frame section construction, consisting of 8 x falded ralled hollow frame
saciion punched in 25mm DIN pitch pattam, Al profile adges are radiusas. The comears are
stiffened with welded zine die-cast corner conmaciors, Front and rear perforated doar. Top
cover with cable entry and Boltom open. 42 U 19" L type angle Frant & Rear on & x punched
section. Cabinet color should be Black and light gray

« The Thickness of the CRCA sheets used for Doors 15 1. &mm and for Side Panets s 1.5mm
+ Fully adjusiable 19" equipment mounting angles
= The cabinet design confirming to DIN 41484 or ElA 3120 standards

= Top and Bottom Covers and Side panels shall be of sheet stes and Primary Dip Coat
= 20-30 Micronz Power Coat = BO-120 Microns

«  Vertical 18" melric panal mounts and door trims shall be of sheet ste=l and powder coated

s The Top cover with min. 4 cut out of diameter 120mm ar more for cable entry. Bottom cover
with 4 eut aut of diameter 120mm or meore for cable enfry. All cut cuts blanked with plastic

caps



»  Perdoration = for full / spiit pedforated doors the siyle should e Honeycomb” type of
peroration for maximum air circulation and siffness. Doors should have min, 75%
pefaraticn for better air Circulation

= Cabinet shall ke capabie of dismanting and reassembie &t the site

»  Locks oplicng — opliong ghall be avallable such a3 slam lock - common key or unigue key,
Swing
» Nandie lpck, Digiial Keypad operated [ocks, Biomeric locks

e Side panals = must contain slam giches for locking purpose and option of providing
slam acks, of screw filted for removal, IFf required

=  Two pairs of 19" Equipment mounting angles with mounting haolas conforming to IEC 2873

= Front glass door made of ioughened gless, finted with easily dejachable hinges, lockabie
ype.

¢ Two pairs of dotted vertical cable channegl shal be pravided at front and back for managing
caples

= Locksblz industrial grade castors with foct brakes
= Rack shall be suppéed with 4 x 90 CFM fans at top

»  Rack shall be supplied with eguipment maunting hardware in pack of 205 such as mounting
nutE and scraws aithar 12-24 or MG type as applicatla

= Minlmum 2 nos, of 8 x 515 Amps power supply sockets, 2 nos, of verlicel cable managers
and 2 no. af 137 10U size hodzontal cable managears

s Fimish — cabinet shall be black or grey epoxy powdar-coated of durable quality. The Powdar
coating of the racks is &5 per Nano coated, electro-dip cost primed fo 20 microns, end power
coated with texture palyester with B0 ta 120 microns far long lasting paint against corrosion

= Product must be UL listed and certified for use in information Technalogy er Communication
Equiprresnt

= ElA standard pattem design with 12-24 tapped holes (ElA-212-E complant) or ElA standard
pattern de=zign with 3/8° (9. 5mm) sguare punches far Caga Muts for mounting,

SPECIFIC REQUIREMENT TO THE SOLUTION

8. Supply, installation, testing and commissioning of networking componants for
b, providing LAM in new Upcoming huildl'ngs of IT Hydsrabad.
¢ The solution includes
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L. 3upply, installation, including necessary cablimg, testing, commizsioning. and
decumertation,

il Integration with the existing environment and

fii Thrae years warranty.
d. Network oparstaonal centre (NOC) is in Academic block & OFC eonnectiity from MOC ta

thesa buiding should ba in’ star topology

&, Selution ehould include a distribution switch
f.  Connectivity between distribution switch (o access swilches should be in star topology for all
buildings
All acoess swilches Mon-PoE should support stacking.
Building to Buiding connectivity should be with single mode (M) OFC
. Switch to switch connectivity within the buiding should be with Muttmode (MWM) OFC

=@

SCOFE OF WORK

Supply, Installation, testing and commissianing of Active and passive components for establishing
Matwork Infrastructurs in |IT Hyderabad campus.

s  The bidger should submit and fallow the Detailed Project report (DPR) for the cabling routing
plan, labeling of the cabling infrastructure and the documentation of the cabling infrastructura
for maintenance & handing over io'the T Hyderabad.

= The bidder should submit a separate HLD / LLD document which is validated by tha QEM

= Performance testing of laid Fiber Cptic ceble by OTDR for continuity, length & di loss

= The LAN IF addressing, creation of In building VLAN for segregation between users,
configuration for all the LAN secunty issues will be carmed out by the successful bidder
{wiheravar raauirad),

= Allthe switch & IF addressing scheme need to be documented for maintenanca purposes.

« Tha scapa of work also includes supply and services that are neceasary 1o lay & terminate
DFC cable.

= Preparation of cable route survey drawings.

s |Labelng of Cablas, I/0s, Patch Panal, Switches

= RepairfRefurnishing work owing 1o damace caused due to cabling or any other work related to
this Prajact There should not be any hanging or uncovered wire.

» Palch cords should be branded, and factory crimped

#  Equipment furnished shall ba completz in every respect with all mountings, fitings, fixtures
and standard acceasories normally provided with such equipment's andfor needed for erection,
compietion and safe operation of the equipment's as required by applicable codes though they
may not have been speclically detailed i the tender documant, unless included in the list of
sxclusions. Al similar standard components/parts of emilar standard eguipment’s provided,
shall be Interchangeable with one anather,

» The successful Bidder shall be responsible for providing all materials, equipment's, necessary
software, ficenses, drivers and services, specified or othersisa, which ara radguired to fullll the
intent of enzuring cperability, maintznatility, and reliabiity of the complets squipment covarad
undes this speclfication within the quotsd price. This work shall be in complance with all
applicable standards, statutory regulations and safety requirements in force on the date of

14
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award of this contraci. All the safety measuras should be taken for the protection of cablss and
devicas from LI and other such sourcss,

s The scope covers designidevelopment of a suitable architecturedlzvout of tha proposed
networking sysiem, preparation of bill of materials, pre-dispatch/ inspeciion § testing, packing
and forwarding, fransporiation; insurance and carrying out further activities at viz. unloading,
siorage, {spdce to be provided by IITH) further handling. erecton, lestng and commissioning
imcluding succassiul completion of acceptance tests and any other sarvices specifiad

= Testingof LAN Cables and Fiber Optic after laying, terminations and ferruling at both the ends,
All tesfing tools and instruments shall be brought by the contracior and aken back afier the
testing.

= |ntegrafion with exsting setup

= Entire netwarking infrastrusture must be 1PVE & IPV4 Compliant

s« The Instgllstion of equipment’s shall be accepted only after successiul commissioning and
testing are over and cerdified by the dasignated team of ITH

= The successiul bidder should ensure that during instalation of LAN, day-tc-day functicning of
cfficial work should ol get disrupted.

s« The bidder's proposal shall include the list of tools (2uch as crimping Dol, Krone punch tool,
siandard fiber opfic installer tools ete) and other accessories, which are required for
Installation of the Project, No separate charges for fixing/crimpingterminatingfother connedion
charges would be paid by ITH.

# The Contractor shall be responzible for obizining necessary clearances for excavation work
from the respactive buildings and provide requisite copies of information, maps, survey repart
etz to the authorities, The ITH shall assist the Contracter in obtaining such clearances.

s Bidders are reguired o submit the meke and model of propesed eguipment with detail data
sheets

= Al equipment shoukd be [atest modeds with no End of Life for at least five vears from date of
commissioning.

s Successful bidder iz recuined to subrrit the drawing of instabed nebuork

=« Distribution Switches on &ach site should have redundart powsar supply

s Acceptance Parametsrs

= Site acceptence tesis o establish sabisfaciory peformance of the equipment's as per
spedfications,

= The successful bidder must mplement the solution at the site and complete the neceszary
integrafion of the solution with the coma netwark nfrastructure deployed at [T Hyderabad and
dermansirate the performance of the deployed infrastructure to the technical committse.

= The warranly services wil star only after installabion and commissioning of the compleis
solulban.

TECHNICAL SPECIFICATIONS

MNotes:

= &l proposed distibuticn switches. Access switches, must ba manageabla and of anterprise class
+ CigeoHPE{Aruba) or equivatent makes are prefared.

* Cizco SMB switches and HP affice connacts are nat admissibla.

= The equipment supplied must support the below specifications.



Dhstribution Switeh:

| Specifications
Architecture
|| Should have min 16 autos=nsing 1200/12000 SFP+ pors.
Shal ba 15" Rack Mountable
Switch shouid have support for 25/40/20 G uplink for future upgrade without changing
hardwara
The switeh should have ona Rj-45/USB-micro-B consale por and RM5 management port
BGB SDRAM, 16 GE of Flash Memory and 8 MB Packet buifer size
| Shall have switching capacity up to 480 Gbps
| Shall have up 1o 360 million pps switching throughput ar kigher
| The Switch should support min 32000 MAC address
Should support stacking or equivalent Vinual chassis technclogy o group min 2 switches.
Stacking modules and cables (o be provided from day 1°
| Features -
i The switch should suppart HTTP redirect function
| Should Support Network Visibilidy and Analdtical Eapatnlltg,l
| Quality of Sarvice (QoS)
| The swileh should suppert Trafiic prioriization (IEEE 802 1p) to allows real-time traffc
! classificaton into eight priovity levels mapped (o sight gueues
| The switch should support Layer 4 pricritization to enable priortization based aon |
| TCRIUDP port numbers
| The switch should support Class of Service (CoS) to sets the IEEE 802.1p priority tag |
based on IP address, IP Type of Service (ToS), Layer 3 protocol, TCP/UDP part number,
| source part, and
DiffSary
The switch should support Rate limiting to sets per-port ingress enforced maximums and
| par-port, per-gugue minimums
The gwitch should have Modular eperating system
" IPVE Feature
[ | The switch should supuurt IPVE host to enable switches to be managed in an [Pvh
; network
| The switch should support Dual atack (IPVA and |PYVE] to tranaition fram 1Pwd to IPvE,
! supporiing connectivity for both protocols
| The switch should swpport MLD snooping 1o forward IPwG multicast traffic o the
| appropriata inlerfaca
| The switeh should suppart ACL with min 1200 acoess contral entries (Ingress) and QoS
| far IPvE netwark traffic,
 Security

| The switch should have Energy-=fiicient design

' The switch should suppor! RA guard. DHCPYE pratection, dynamic IPvE lackdawn, and
MO gnooping

i The switch should support Energy-efficient Ethemet {EE E} to reduce pu';-'er EEII'ISLB'I'IFIEIEI'I

e

in accordznce with |EEE 802 2az

| power consumpton id

The switch should support vary low latency, increased packet bufiering and Optimum
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| Selectatis queus configurations

The switch should have facility to alliow for incressed perfiormance by selecting the
number of queuss and associatad mamory buffering that bast mest the requirements of
the network applications

Convergence

The switch should support 1P multizast routing and PIM Sparse and Dense mades to
route [P multicast traffic

The switch should =upport IP multicast sNoamng end data-driven | GMP

The switch should support LLOP-MED (Madia Endpoint Discovery)

g _The switch should suppert |IEEE B02.1AB Link Laysr Discovary Prntnn:.n-l {I_LDF}
The switch should support Local MAC Authentication

Resiliency and high availability

Switch snould have Hol Swappable redundant Power Supply from day 1 Inciude Power
supply units and Power cords Indian Standard

The Swilch should creaie cne vinual resilient switch from wo or more switches and
atteched the network devices using standard LACP for automatic losd batancing and high
availability to

simplify network operation by reduce the need for complex protoco!s like Spanning Tree
Protoeod (3T P, Equal-Cost Multipath (ECMP), and VRRP

The switch should support IEEE 802 1s Multiple Spanning Trae

The switch should support IEEE BO2. 3sd link-aggregation-conirol protocol (LACP) and
part trunking

The switch should provide easy-to-configure link redundancy of active and standby links

Management

Should suppart Configuration validation end config check capability as part of & solution,

The switch should suppnft SNMPv1, w2, and v3

Layer 2 switching

The switch chould support IEEE B02.1Q (4094 VLAN I1Ds, and 1200 VLANs
simultaneously

The switch shoulkd support Jumbs packet support

Tne switch snoud support IEEE BO2.1w/B02.10 protocal VLANE

| The switch should suppart Rapid Per-VLAN Spanning Tres (RPVET+)

The switch shoukd suppart GVRP and MVRF

The switch should s:uppc:r‘t ancapsulation [funneling) protocol for overlsy network that
| enables 3 mors sealakie victual natwark deployment

| Layer 3 services

The switch shouid suppart DHCF server

The switch should suppart DHCP ralay agant

Laver 3 routing

The switch should suppart minimum 16000 unicast routes

The Switch should support WX LAN

The awitch should support OSPFvZ, OSPFY3 and BGP4 protocols for routing betwean
acceas and the next Ia;.-m on the LAMN.

Swich should have Hot Swappabie redundant Power Supply from day 1 and should hiava
hot swappable fan tray
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[ Theahf_ttdi_sﬂnuh:_l_:igp_npurt Folicy-based routing
IB'-lﬂr.'urI'q“I

“The switch shouid suppart IEEE 8021X

: | The switch should suppart Web-bazed suthenfication

| The ewitch should support MAC-based authentication

The switch should support Multipte IEEE 802 1X uzers per port

T e il ) R N T BT BT & T X N TR Y il ik T

| The switch should support Concurent IEEE 802.1%, Web, and MAC authentication
| schemes per port and accept up to 32 sessions of |[EEE BO2.1X, Web, and MAC
i authentications. The switch also should suppert Sfiow!Jflow’ Met flow or aguivalent.

| The switch should provide P Layer 3 fittering based on sourcaidestination P
| address/subaed and source/destination TCPIUDP port numbar

| The switch should support Source-port filkering

| The switch should support RADIUSTACACS+

The switch should sUppont Secure shell

The switch should support Secure Sockets Layer (S5L)

= g e,

The switch should suppart MAC address lockout

| The switch should support Secure FTP

| The switch should support Switch managemant logon sacurity

The switch should support STP BPDU  port profection

The switch should support DHCR protection

Tha switch should support Dynamic ARP protaction

The switch should support TP root guard

| The switch should support Ideniity-drivea ACL

| Tha switch should support Per-port broadcast throtling

 Environmental Features

[ Thc :r.'wltr.h should support Private VLAN of equivalent

i il e

Emm'atmg temparatura of 0°C to 40°C

i Safety and Emission standards including EN 60950; IEC 60850; VCC! Class A; FCC

| Class A

L s T

Wan‘antjr and Suppnrt

| The balow WEII'I’Eﬂtj' shall be offared directly from the switch CEM.

I"'.u"und:lr should provide 3 years wasranty which will provide NBD advance hardware
: replacement andZ4xTx365 days a year online TAC support. A proaf of this offering 1o be
| submitted

| Software upgradesiupdates shall be ncludad as part of the warranty

| All above menticned features should be avallable from day 1. Any licansea requirad to ke
| factored from day 1

| Tha Propesad Switches, transcaners, wiraless, squipmant’s and NME shall be from the
| same DEM,

| OEM Criteria

| The OEM shall be consistently present n Leaders or Challengers quadrant in Gartrers
| Magie Quadrant for Wired and Wireless LAN Access Infrastructure for last three years

| Swibch § Switch's Operating Swstem should be tested for EALZ/NDPP or above under
| Common Criteria Certification.

IS
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4E Port Access Switch

Specifications

Architecture

48 x ports 12/120/1200 Base T ports and minimum 4 SFP+1/12GEE or more

Shall I:a 19" Rack Mnunlahle

Min of 2 GE SDRAM, 4GB of Flash f..l'lﬁ!r:n-t;:-rg,I and min E- MB Packet buffer size or maore or
sufiiciznt DRAM, Fiash & Euﬂ&r to be piﬂ\'i‘d-ﬁ:l from Daﬂ

Shall have swiching capacity of minimum 176 Gbps or more

| Shall hava up te 130 millian pps switching threughput o I'u'h:ura
The Switch should suppnrt min 16000 Mas address

Quoted 24 port POE [/ 24 port non=-POE [ 48 port non-POE switches should support
stacking with one other from day 1 with minmum of 4 Switches in 2 stack and stacking
modules and cables to be provided from day one for POE switchos only

T

perme—y —

Sokution shamd Euppm Metwork Wisibility and Analytical Capaklity

Cuality of Service (QoS)

The switch should support Traffic prionitizetion (IEEE 802.1p) to allcws real-ime iraffic
clazsification into eight priority levels mapped to eight gueues

The swiich should support Layar 4 prioritization o enable priontization based on
TCRUDF part numbers

The switch should suppart Class of Sendce {CoS) to sats the |[EEE BO2.1p priority tag

based on IF address, IP Type of Service (ToS), Layer 3 protocol, TCF/UDF port number,
source port and DffSeny

The switch should suppart Rate limitng to sets per-port ingress anforced maximums and
paf-port, per-gquaua Mminimume

iPvE Feature

R

The swiich should support IPVG host to enable switches 1o be managed in an IPVG
netwaork

The swiich should support Dual stack (IFVY-and IPVE) o transition from IPv4 to IPYS,
suppcrting connectivity for both profocols

The swiich should suppart MLD snooping to forward IPYE multicast traffic to the
appropriats interface

Tha switch should support ACL with 1200 access control entries {Ingress| and QoS for
IFvd network traffic
Security

The switch should suppart RA guard, DHCPVE protection, dynamic [PvE leckdawn, end
WD sncoping

The switch should kave Energy-efficient dasign

The switch should support Energy-efficient Etharnel (EEE) 1o reducs power cansurmplon
in accordance with IEEE B0Z2.3az

The switch should support very low latency, increased packet buffering, and Cptimum
| power consumption

L5
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| Belectable queus configurations

The switch should have facility to allow for increased performance by selecting the
. number of queues and associaled memary buffering that best meet the requirements of
| the network applicatons
| Convergence o
| The switch should support IP multicast routng and PIM sparse and dense modes to route
| IP multcast traffic
| The switch shauld suppart IF multicast snooping and data-driven |GMP

| The switch should support LLOP-MED (Media Endpeint Dlagmrew} i

'I'I‘be switch should support |IEEE 802 1AB Link Layer D15mwr‘.' Protocal (LLOF)
| The _E_'q-_'i.tl::h should support Loca! MAC Authentication
| Resiliency and high availability
| Tha switch should support IEEE 802.1s Multiple Emmlng 'Tn:u
e switch shouid support IEEE 802 32d link-aggregation-conirol protocol (LAGP] and
| port trunking
| The switch should pravide easy-to-configure link redundzncy of sctive and standby Inks
Il'lanﬂgamﬁm
The switch should support automation and programmahility using Bullt-in Python serpls, |
The switch should ild support SENMPY1, v2, 5nd v3
| The switch alse shnuld support Sfiow'dfiow’ Net flow or equivalent
Layar 2 switching
f The switch should support |EEE B02.1Q (4094 VLAMN IDs) and min 120 VLANS
| simultaneously

| The awltn:h should suppert Jumbe packet support

— e Ll et o, ey ol o

i o e

| Tha switch should support Rapid Per WLAN Ep.-ann ing Tree (RPVET+)

The switch shou |d support GYRP and MYEP

| The switch should support encapsulation [unneling) protocal for overlay network that
| enables a more scalable virtual netwerk depleyrmaent

' Tha switch should support IEEE 802.1X%
[ | The awitch shauld support Web-based autherntication
| The switch should suppart MAC-based authentication
[ The switch should support Multiple IEEE 802.1X uszers per port
| The switch should provide IP Layer 3 filtering basad an
E | sourceidestination IP addrassisubnat and sourceldestingtion
TCRIUDP part number
| Thie switch should support Source-port fittering
The switch should support RADIUSTACACS+
The switch should support Secure shell
The switch should support Secura Sockets Layer (S5L)
The swich should suppor Port sacurty
The switch should support MAC address lockouwt
The switch should support Secure FTP
The swich shouid support Switch management logon security

The switch should support STP BPDU port protection
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The switzh zhould suppert DHGP protection

The switch shoukl support Dynamic ARP protection
The switch should support STP root guard

The swiich should support |dentity-driven ACL or equivalest

The swiich zhould support Per-port broadoast throtifing

The switch should support Private YLAN or equivalent

All above mentionad features should be avaiable from day 1. Any
licensa required 1o be factored from day 1

Environmantal Featuros

— .

Shatl sipport |[EEE B02.3ar Energy-sfficient Ethemnet (EEE) to reduce power
COnsUmpilon

Operating temperature of §°C t0 45°C

Saiety and Emission standards including EM 80980, IEC 0S50,

VGOl Class &, FCC Class A

QEM Criteria

The OEM shall be consistently present in Leaders or Challengers quadrant in Garners
Magic Quadrant for Wired and Wreless LAN Access Infrastructure for last three years

Swrich [ Swilch’s Operating Systam should be tested for EAL 2INDPP or above under
comman Criteria Canfication

24 Port Access Swiich

specifications

Architecture

24 RJ-45 autosensing 12/120/1200 ports and fiked 4 SFP+,
ahall be 15" Rack Mountable

The switch should have RJ45 out of band management port and Rl
45/USB-micro-B console port

Min of 2 GB SDRAM, 4G8 of Flash Memory and min 8 MB Packet
bufier gize or mona or sufficient DRAM, Flash & Buffer 1o be
proviged from Day1

Shall have switching capacity of minimum 128 Gbos or mose

Shall have up to B5milkon pps switching throughput or More

The Switch shoud support min 16000 MAC addrass

Qunted 24 port POE / 24 port non-POE / 48 port nen-POE awitchas
should support stacking with one ather from day 1 with minimwum

of 4 Switches in a stack end stacking modules and cables o be
provided from day ane for POE switches oniy.

Fuatura_vs

The switch should suppart HTTP redirect function
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Solution should Support Network Visibilty and Analytical
| Capabiity

| Quality of Service (Qo3)

| The switch shauld suppart Traffic priorization (IEEE B02.1p) to allows real-ime traffic
| classification into eight prionty levels mappad to sight quaues

| The switch should support Layer 4 griortEation o enable priortzation bassd on
| TCRIUDP part numbars

| The switeh should support Class of Service {CoS) to sets the IEEE 802 1p pricrty tag
| based on [P address, IP Type of Service (TaS), Laver 3 protocol, TERP/UDP par number,
zource port, and DiffSery

The switch should support Rate limiting io sets per-por ingraas
enforced maximums and per-port, per-gueus minimums

The swiich should have Moduiar oparatng system

IPvE Feature —
| The switch should support IPVS host fo enable switches to be managed in an [PvE
| petwork

The swilch zhould suppor Dual stack {(IPY4 and IPVE) to transibion fram 1Pwd to [Py,
supporting connectivity for both protocols

The switch should support MLD sacoping to forward IPvE mutticast trafic to the
appropriale inlerface

The switch should support ACL with 1200 sccess conimnl entries
(Ingress) and QoS for IPvE network traffic

Security

The switch should support RA guard, DHCPYE protection, dynamic IPvE fockdown, and
MO spcopng

The swiich should have Energy-efficient design

The switch shoudd support Energy-efficient Ethemea! (EEE) to reduce pawer consumptian
in accordance with IEEE 802 3az

The switch should suppart very low Batency, Increased packet buffering, and Optimum
power consumptan

Selectable gueus configurations

The swilch should have faclity to allow for Increased perfermarnce by salecting the
number of guauss and associated meamony buffering thal bestmest s reguiremants of

15
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the fnetivark
Applications

| Convergence
The switch should support IP multicast routing and PIM Sparse and Dense modes to
reuie IP multicast traffic

The switch should support [P mulicast snooping and data-drvan | GME
The switch should support LLDP-MED {Media Endpoint Discovery)
The switch should support |EEE 802,1AE Link Layer Discovery Protacol (LLDP)

Thie switeh should s.l._IEE:_:grt Lc-ca_nl ;.m:: Authan!l:atinn_

Resiliency and high availability

The switch should support IEEE 802,15 Multiple Spanning Tree

The switch should support IEEE 802.3ad link-aggregation-contral protocol (LACP) and
pert trunsing

| The switch chould provide easy-to-configure link redundancy of active and standby links

Management

The switch should suppornt automation and programmability using built-in Python scripis.
The switch should support SHMPY1, v2, and w3

The switch also should support Sflew!flow! Net flow or equivalent

Layer 2 switching

The switch should sepport IEEE 80210 (4084 VLAN I1Ds) and min 120 VLANS
simultaneausly
The switch should suppart Jumbo packat support

The switch should support [EEE BOZ: 1w protocal W0ELAMS
The switch should support Rapid Per-wLAN Spanning Tres (RFVST+)
The switch should support GVREP and MVRP

The switch should suppart encapsulation {funneling) protocal for overlay network that
enables a more scalable virtual network deployment

Laver 3 sorvices

Thie switch should support DHCP semver

Layer 3 routing

The Switch should support WALSN

The switch should suppart OSPFyv2, OSPFvE protocols for routing betwsen access and
the next laver on the LAN.
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| The switch should support IEEE 802.1X

The switch zhould suppor Web-based suthentication

| Tha switch =hould support MAC-based authentication
The switch should sepport Multiple |IEEE 802.1X users per part
The switch should provide IP Layer 3 filtenng based on
sourcaidestination |P addressisubnat and saurce/desfingtion
TCPAUJDP port number
Thies switch should support Source-port fiflering
The switch should suppord RADILSTACACS+

| The switch should support Secure shell

| The switch should support Secure Sockets Layer (S5L)

| The switch should support Port sacurity

| The switch should support MAC address lockout

| The switch should support Secure FTP

i Thie switch should support Switch management logon securdly

| The switch should suppert STP BPDU port protection

| The =witch should support DHCP pratection

| The switch should support Dynamic ARF prataction

| The switch should support STP root gusrd

| The switch should support ldentity-drivan ACL

| The switch should support Par-port broadcast throtiling

| The switch should support Privete VLAN or-eguivalant

| Enviranmantal Features

[ Warranty and Support

| Bhall support IEEE 20238z Energy-efficent Ethemet (EEE) to reduce power
| Sansumplion

|

| Operating temperature of 0°C to 45°C

I

| Safety and Emisson standards Including EN 604950, IEC 60250,

| VCCI Class & FOC Class A

| Thie balow Waranty shall be offered directly from the switch OERM

| Wendor should provide 3 years warranty which will provide NBED advance hardware
replacement and24x7x365 days a year online TAC suppori A proal of this offering 1o be
submitied
Software upgradesiupdates shall be included as part of the warranty
The Propesed Switches, transceivers, wireless, equipment's and NMS shall be from the
same DEM,
Al above mentioned features should be avallable from day 1. Any licenza equired i be
factored from day 1

QEM Criteria

“The DEM shall oe consistenily present in Leaders or Challengers quadrant in Gartner's
Magic Quadrant for Wired and Wireless LAN Access Infrastructure for last three years

Switch ¢ Switch's Qperating System should be tested for EAL ZINCFP or above under
Commean Criteria Certificaton.

15
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SMF 12 Transcelver

Specification

Speed " 12Gbps -
| Type "Single mode B

Connection LC

CEM Same as Switch OEW

Digtance 12 KM

EF 1 Ig_‘l"l_'anscu Iwir

Specification

Spesd | 12Gbps _ E—
Type Multimode
Conneciion e
CEM | Bameas Switch OEM
Distance | 650 maters

SMF 1G Transcelver

| Specification

 Speed | 1Gbps

Type | Single mode
Carnnaction | LC

QEM | SBame as Switch OEM
Distance | 12 KM

Scope of work and Technical specifications for Water Supply Pumping

System:
WATER PUMPING SYSTEMS:
' | Domestic and
| Domastic a
s, No. of | No.of Blocks /| Flush  Water FIUSh Water
No. | Mame of the Buliding | o Buildings ' Pumping E::lpl“ﬂ
| Syabem, sm“mmm
Director's Residence '
cum Integrated 1W+15 TW+18%
" | ofmice Ancillary el .
Buildings =

Tre scope of work includes Planning, designing, preparation of drawings, obtaining approvals
from statutery bodias {if applicable). third party vetting, obtaining approval of the Departmant,
supply, installafion, testing and commizsioning of water supply pumplng system consisling of
domestic water supply pump sets and flushing water supply pump sets (combination of ane
working and one stand by separately for each type of water supply i.e | domestic water supply
and flushing watar supply). Domestic waler Eu&;ﬂy pump sets and flushing water supply pump
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sels are of smooin operation drive based, Surface Monoblock/open well submersible type
(centrifugal) of pump sels Execulion of work az per the approved design and drawings and
directions of Engineer-In-Charge.

The seleclion of capacity and discharge of Domestic water supply pump sets should be such
that the minimum discharge of each pumg al desired helght shall be desigrad o az 1o fill the
terrace tanks on the building within One {1} hours’ time through ane werking pump.

Similarky, the flushing water pump sets capacity and minimum discharge shall be designed
congidering to transfer the treated waler received from STP Plant (specifically treated water
tank} toterrace overhead tank meant for flushing/ gardening purpose and to Tl the same within
30 min, time, combination of one working and one stand by separately for sach buiding. This
includes Electrical control- panels with incoming and oulgoing MCE=, starters with dry run
profection, Automatic cut off for Fump and awo start as per water lzvel coniroilers for avtormatic
pperation of pumps betwean OH fank and UG Sump/STP freated water tank | incoming and
oulgoing XLPE insulated and PYC sheathed aluminium/ copper conductor armoured cables (Up
to 16 sgmm size cable shall be with copper conductoen of appropriate rating including laying and
connectionsflerminations at both pumps and panels ends, earthing and loop eathing aic. as
par CPWD specificalions as amended up o date and additional conditions/ specifications of
this Sub haad,

The scope of work includes Supplying, Installation, Tasling, Commizsioning, handover and raining
of water pumping 2ystem for the campus as per the aciual requirement at site,

The requirerment of pumping shall be described as balow.
(i For Director’s Residence cum Integrated Office Ancillary Buildings, the new UG sump
near BLDG. shall be construcied of approprata capacity,. That UG sump ehall ba having 2
Mog (1W=15) pump-sets rezponsible for feeding the OH water tank of individual bldg. From
OH Tank waler shall be feed to each discharge point through Preumsic System. Pumps
shall be designed to fill the OH tank in one hour duration, Accordingly, sach pumg shall fil
the OH ank in che hrs.

{ily TP treal water tank shall be having 2 Nos {1W+13) for pump-sefs responsible for feeding the
water to flush tank of individual block. Gapacity shall be sufficient to feed all the flush tanks in 30
mim,

{iil) The pump sets of 2 nos (1W+1S) of appropriate capacity to fill the overhead tank. The overhead
tanks of capacity a5 preserived already in Part A & Part B shall be filled up completaly in maximuwm
1 hour of purmp oparation. The head and discharges rate of pumps shall be s=lected accordingly.

{iv} The pumg room shall be equippad with 2 MNos (1W+18) of cewatenng pumip sets 1o bie nstalled
at the point having lowest level of the pump room at as specified in NIT. Tha capacity shall ba
designed to expel out the water in minimnum time with level sensors for automatic cperation.

(v} All pumps comprising of mutistage/single stage cenfrifugal pumps (suitabée o wark in hydro

preumatic system) submersible type or floor mounted type (as per the direction of Enginear- |n-
charge), booster pumps, vabves, plping, cabling, n'éumr conirol panels with water leval indicater with
15
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sensor based automatic oparation, fo fulfil different rquirementfutiities of the buildings like drinking,
utlities, firsfighting system, Wash basin ete. One additional purnp of each ype and of same capacity
ehall be provided az stand by,

[vi) The water raguirerment of the Campus shall be calculated based on the discharge rate of esch
outlet of the building shal be as perthe NBC requirements subjectve ta GRIHA noms az applicable.
The water requiremant of the building shall be derived separately based on the requirement of Hat
water, domestic water and STP traated watar,

LEVEL SENSOR & LEVEL CONTROLLER:

SCOPE

This ssopa includes providing and fixing water level indicators cum controllers, for pumnp
operations, waorking on hydrogtatic pressure measurement principle made of Stainless Steal for
Instailation in storage tanks, and capable of providing 4 to 20 m& analogue signals compatible
with PLC sgnal inputs, including all wiring and piping as required compiete as par working
redjuiremiants for datails of equipment below.

These level sensors and panels are for oparating the submersible pamps in the Undarground
Tanks, for filing of the Tarrace Tanks and the Maotorised vakves instalied &t the inlet of the fanks,
a3 the case may be.

The pumps would be pravided with their respective starter panels, which have to be integrated
with the level sensor pangls, and Potential free contacts to monitor On (Off & Trip status

Tha scope Includes Integration of the pump starter panels. electrically sctuated butterily valves
and level senscrs

The level sensscrs would be located in the Terrace tanks and Underground Tanks, and the cabling
from the ierrace fanks io the submerzible pump panal rear the Undergrownd lanks and
undarground @anks to tha valves in tha site, are induded in this scope

All cabling, wiring, conduiting, st required for thiz ob are included in the scope.

Thie scope alsa includes providing and fixing local level controllers near / on sach overhaad tank,
comprising of control module and level sensor 58 guide and float type, to close the Motorized
valva {ingtalied at tha inlal line of the tank) when the level ia the tark is high and opan the valve
when the level in the tank is low. (The power o this confrolier shall be provided to the vendar at
the Instaliation paint).

The scope shall also include one number of bypass assembly Including tings, specials and
Manges elc. as requirad. (Tha complete set up shall be required to be instalied |wst before the
intet of owerhead tank which can be 12 - 15 feet above the roof top IBrace evel. The contractor
should take this inte account while guotng, [tshould be compatible with BMS System.

MATERIAL

The water lkevel indicator shall be designed to operata on hydrostalic pressure measurameant
principle, The MOC shall be principally of Stainless-stesl,
Femaote Position indicator:

al AL-20 mA remote position analog signal transmitter shall be provided in the
evel| sensar

B} The remote position indicator shall continuously indicate the status of the level
indicator. Internal winng for power and contrel circwits shall be approgriately
sized for MOV actuator rating.

¢y Eachwire shall be identified ai both ands using PVC farrules,
15
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d] The erminal compartment shall be separated from the inner alectsical
camponents of the level sensor by means of a watartight seal so thal the
s2nsar's electrical components are prolected from the iIngress of moisure and
foreign materials whan the terminal cover is removed during installation and
miaintenance.

o) Caontractor shall be solely responsible for the compatibility of tha for the
zelection and sizing of various electrical devices and components in the sensor.

I  The sensor shall ba provided with minimum threa edeguately sized cabla entras
wiz., one for power cable and two for control cables.

Al cortrol outputs to MCC panal shall be included a8 per requirements

A1 MCC paneds should be provided with pedestals / wall mount faciiity, and shall be ngtalled,
Al MCC Pansls shall have weatherproof cazinets with 1P - 25 for housing the level controfler and
elacironic unit of lavel indicator, potantial frae contact for compatibility with BMS complete as
approved and skacified

TESTING

The sensor ghall be tested as per the relevant standard & duly stamped. Tast certmicate shall be
submitied far material & hydraulic tasting.

ahould the Enginesr=ln-Charge-reguing, nemay ask for @ Factory Acceptance Test, and fior this
the contractor is tound to maka the adequate arangameants for the factory visit at no extra
charge.,

After fing in the tanks, the system shall be hydraulically tested for 2 working days for any
variatons in the readings | operalion of the solanoid valves. in case of fall-ouls the contractor
shall ractify/replace sensors ! valvas at his awn oo,

FUMP - MOTOR SET
DESIGM & CONSTRUCTICN FEATURES

Two typas-of pumps e inline vertical multistage or horizontal type cantrifugal pump shall be
provided, Variable frequency drive shall be provided with all the pumps, with potential free
contacts to monitor ondoff status & trip status. The pump motor set and shall be suitable fer 1P
of 3 Ph, 230 or 415 WV, 80 Hz. AC power supply and having 14500 2500 RPM speed. The
packaged wariable spead water pressure Doostar siation shall be compate with vartical mult
stage centrifugal pumps connected in paralled, with high eficdency IE 5 mofors, an air-cooled
extarnal varable frequency drive, Intelligent mull-pump contreller, the conlfraller shall be
mounied in-a control cabinet with an 1P 41 enclosure of suitable rating having potential free
contects to monifor OO & Trip status with neceszarny sensarziswitchas, hot Dipped
zahvanised suction and defivery manifolds; sokation ball valves on suction and dschamge of
gach pump; non refum valie on discharge side of each pump, hot dip galvanized common base
frame; and diaphragm pressure vessel. A dedicated intelligent multi-pump logic controliEer far
conirol and monionng of pumps shall be from the pump manufacturer with easy interface
graphical 320 X 240 Pixels cobour display unit with key function. corntroller should able fo
manitor mulliple cperating parameters (How, inket pressurs, owutled pressure, instant flow
estimation, cumulative fliow and speed etc) o calkculzte best cperating algorthm 0 pump
sequence aptimally. Mentioned features should be avallable, automatc pump altarnations for
run tme equalizaiion, programmable number of staris/stops per hour 1o prevent pump hunting,
Stand by purmp selaction, pumyp test run, ficton loss compenzation, redundant prmarny sensor
for pressure maniiaring, soft pressure buiit-up, log graph dispiay for key parametess, clock
program for mulbtipie set point for scheduled system operation. Mult pamp contreller should
fave on-board Ethermest facility for BMS, ﬁjmpieta (Skid mountad [ wall mountes ¢ Noor
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maounted] electrical control panal comprising of all accessaries such as PLCs, pressure
switchas, prassure transducers, control wiring and any ather necessan) imparts etz [list o ba
provided by the vendor), All installations such as electrical wiring from Eledirical Panal to Pumip
panel civil foundations, et is includad in this scope. The pump shall be irstslled with izalation
EEEI butterfly valve, non-return valve, aic. The detailed speacification for pump & molor s as
alow:

The design and manufacture of the pump shall comply with all currently applicable statutes,
regulations and salety codes in the locality whers the equipment will be installed. The pump
shall can develop required fotal head at rated capacity. Impeller shal be dozed type and =hall
be dynamically balanced. The pump shall have non-overloading characteristics, The casing
shall be of rigid consiruction and shall kave side suction and side delivary in case of verical
multistage pump and side suclion and central delivery in case of herzonial centrifugal pemp.

The pump shall have very small length suction and delivery pipe connectons which wil
rasult in minimum fricticn loss. Impelier shall be of one piece and shall be of S5 CFE M, The
shaft shall be of 5.5, and Its surface shall be properly finished. Shaft sleeves shall be provided
o protect shaft from @ny damage. Baaring =hall ba ball or rollar type. Machanical seal shal be
provided 1o avoid any ieakage. Puemp shall be mounied on @ concrete foundation, projecting at
least 15 CM above finghed Toor eval. The pumps base shall be sat on an anti-vibration pad
All the parts of the pumps that are in contact with water e.g. shaft, impeter etc. shall ba hol dip
gaianized or of stainless-steel construction. Pumps shali be so selected that the design duty
pait = within 5% of the maximum efficiency point. Shut off head shall be 120% of duty point
head. Al pumps and motors shall be of minimum wvibEtion &nd noise level during operaton.
Vibration isolstors shall be provided for all pump sets. Faclites shall be provided to prevant
starting of pumps when the water tank is at iow water level. An indicatar far this ow water level
alarm shall be provided. Facllities to select which pump to be duty pump and standby pump
shall b2 provided and be interchangeabla, Leakage from pump gland shall be drained to the
nearest flocr waste, Pump shall be driven by directly coupled squirre! cage induction motar
having TEFC anclesurs, IP 67 protection & shall be of Claas F insulation, Pump motars above
7.5 kW shall be equipped with a spacer coupling which allows changing of shaft seals without
rermoving the motor. All poly-phaea motors of (capacity >0.375 KW and operating hours =1500
hoursiyaar} shall follow minimum efficiency leved as per IS 12815 for energy efficient motors.
Prasgure vessel of ner-corrosive FRP composite canstructian lned with MNEF and/ar FDA listed
maternal, like high density polyethylans with fully replaceabls palyursthane. Air cell burst
prassure of minimum of 5 imee the vassal oparating pressure and cycle tested for BO,000 cyelas
with charging connections to discharge pipe ine with necessary flanges, gaskets, isolating
valves, nuts/bolts etc compiate.

INSPECTION & TESTING

Thie pump shall be offered for visual inspeciion before dispaich.

Should the Engineer-In-Charge require, he may ask for a Factory Accaplanca Test, and for this
the contracior is bound to make the adequate arrangements for the factory wvisit 8t no extra
charge.

Matenial test cerificates for the varous pump components shall be fumished for Enginesr's
approval,

SYSTEM DESCRIPTION

The system operation will be such that the initial small water demand shall be met by the
charged diaphragm pressurs vessel When the water demand cortinuas, the system pressure
will dip to @ pra-set pump cut-in point when the lead pump stars fo operate at reduced speed
through the varable speed drive. However, if the sysiem prezsure ba still below the pre-set
value, the controlker continuously increasesgump speed fo meet the system demand. When
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the lead pump is notable to meet the system pressure at full speed, the second pump also starls
o operate.

Al peak demand all the pumps aperate. smilary, If there 5 a drop-In waler demand the duty
pump speed starts to reduce, then standby pumps cuts-off, followed by slopping of the duty
pump,

The cloged diaphragm préssure vessel ghall be of polveihylens material with a pressure gauge
and isalating valve, The intericr shall be of non-texie lining suitable for use with potable vwater,
The vesegel ghzll be manufacturad to conform to ASME pressure wesss| codalstandands,

The systemn shall ba under the control of & microprocessor-based canirol panel

& pressure franamitier shall detect the pressure at the deivery manifold and feedback to the
microprocessor confml pane via control cincuit.

The system shall incorperate a frequency converter or frequency converier motors on the
pumps and the pressure transmitter shall register the actuzl pressure on the dscharge skde.

The variable frequency drive pumping system shall maintain 2 constant pressura regardless of
the systemn demand. If there is a drop-in pressure gutside the pre-sat paint, the Variable
Frequency Drive [VFD) pump shail start to run until the pressure increases to the pre-set limit,
ar it will continue I increase the pump speeds o the upper limil of the frequency, IF the water
sysiem demand still cannot be met, the second pump shall ba called in to run, the WFD will then
siter the pump 2peed to meet the pre-set pressure peint IF the set point is 5461 unable to be met,
the third pump is then activated to run (in case of 3 pumps units).

This shall be echieved by continuously varying the motor spaad of the dely pump acceding o
the demand up o a maximum designed capacity.

Underdecreasing hydraulic demand, the reversa seguence (o the above descriplion shall apply.,
Alternatively, pumping systam shall be with fived speed drive motor. By getiing the signa from
microprocessorbased control panel through pressure ransmittzr, pumps will operate in
Eaguance & vice 8 varsa

The frequency converter shall be linked to the motor of the duly pump for continuous spesad
adjustment and Jlimalely the water delivery shall be maintained at constant prassure at the
pra-zat value.

CONTROL PANEL

The metor control panel shall ba equipped with all the mecessary elecirical componenls
including a microprocassor contral unit and 2 frequency drive. The control pansl and the
micropraceszar shall cover the followings functions.

Flexibdity and simplicity in aliowing the necessary re-adjustment of the pumping sysiem pra-set
dalivary pressura o oparate the pumps within the specified maximum and minmuem delivery
ranges

dutomatic changeover of the pumps to be controlled by the microprocessor which diclates the
ia
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duty and standby pumps,

When the system has not been operated formare than 24 hours, it shall automatically start tha
pumps. for @ few seconds / day o ensure the pumps readiness always. The standby pumps
shall be activated upon fallure of duty pumps).

in event of control fallure, the pumps shall ba able to be start'stoppad manually at the lecal
panel by means of pressure switches,

The microprocessor confral panel shall be able 1o cut-off the pumging system when excess
pressure is registered in the discharge common manifold,

The system shall have the capahbiity of receiving input signal concerning reduced water lzvel in
siection tanks and shal have conlrel mechanizms o prevent the pumps from running dry.

Aumatcally starting the pumps when the water ewvel is back to nommal

In case of pump faiure due to motor overload, the standby pump 1S swilched on automatically.
Alarm signal i= displayed an the LCD Display univand alarm fights ars activated

Functiors io [imit the no. of stert’stop of pumps per hour,
The systemn confrel panel shall iIncoporate LED Disgplay

The syster control panel shall be IEMS compatible, with potential free contacts having RS 485
ports for monitorng the on/cff status,

OPERATION OF CONTROL PANEL

Auto mode

The desirad dalivery prassure within the range specified shall ba zat at the contral panel. The
differential pressure fransmitter shall detect the delvery pressure continuously and give
fsadback to the micraprocassor which will contrel the variable spesd drive frequency converter
ior speed conirol of the duly pump. Whaen demand increases, tha subsaquen pumps in tha
system Will be aclivated Io boost up the pressure. Ulimately the duty pump set shall be operated
fully sutomatically o maintzin the delivery prassure constantly at the decired sat value

Manual Mode
The crvoff functon of the pumps shall be manually adjusted a7 the microsrooessor located at
the |local controd panel,

Frequency Gontrol By-pass Mode

Allthe purmp s2is shall be started’stopped automaticaliy with the pump cutput 2t fixed maximum
rotational zpeed, Al the control and protection funclions shall remaln actve. The cul Infeut out
pressure shall be intemally calculated by the microprocessor for each pump,

IBMS Compatibility:
The canbrod penel shall be mounted on wall / floor, Ir a centrol cabinet with an [P 87 enclosura

al guitable rating having Potential free contacts o monitor on/Off & Trip siatus with necessary
sensoraswitches.

ELECTRICAL COMPONENT

- Elecirical supply to the pump controlier shalbe protected using an soialing circutt breaker.
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= METHOD OF STARTING

The panel shall b2 built to start the pumps in sultable starfing modes, i.e. D.O.L., Star/Dela, or
using Soft Starters.

» PUMP PRESSURE VESSEL

Diaphragm iypa pressure vessals shall be provided as shown on the drawings, They shall be
incorporated into the systemn o that during narmal eperation the pump shall not nead start within
30 seconds of it switching off, to prevent the pump hunting.

The pressura vessal shall be of adequste capacity fo sccommodate a considerable fluctustion
in water demand by the systerm with minimum stan’ stop cycles of the pumps. The vessal shall
ba constructed of steel piate built to ASME Standards for Unfired Pressure Vessel A rubber
deaphragm shall be provided in the vesse| for separating the watar and pre-charge nircgan. The
pra-charge pressure shall ke adjusiable and charging port with non-refien devics shall be
provided, The adjustable cut-in and cut-off pressune unit for the pumps shall b bullt-in at the
vessal to suit the system,

« ACCESSORIES

The system shal be provided with all accessories such as base plate, mounting pads,
foundation bolts, foot valves, pressure gaugs, pressure switches, pressure transmitter, level
indicator, isclation vahe for pressire vessal, etc. all accessories required for proper and safe
cperation shall be furnished with the pumps.

« SUCTION AND DELIVERY PIPE, FITTINGS, FLANGES & VALVES

All sucton, delivery and header pipe shall be G & shall confarm to 15 1238, madivm/haawy duby,
Fitings shall be as per fhe pipe thickness, All pipes shal have flanges conreclion & pipe shall
canform to BS 12, Table - O Al hardware shall be zinc plated. The system shall be equippad
with suction & celvary valvas flanged valves, On suction side ball'gate valve shall be provided
while on dellvery side ballfbutiery valves shall be provided. Also, spring operated chack valves
shall be provided on delivary side of each pump & on delivery heager, In case of negative suction
foot walve shall be provided for esch pump swction or suction heades as spacified in data shesat
Flexiole bellows shall be provided on suction &delivery side of each pump

»  TESTING
Hydrostatic test shall be carmied out at 1.5 times the maximum discharge pressure.

For elecirical acoessories, necessary tests shall be performed, or fackory test cerdificate shall be
furnishad.

«  DRAWIMGS

Following drewings shall be furnishad by tha wandaor:
g} Owerall dirmansional diawing.
b} Pump perfcrmance curves.
c) Crogs-gectional drawings
d) Panel GA drawing,
2) Bill of Material and Material of Construction.
L&
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» HORIZONTAL CENTRIFUGAL SUBMERSIBLE PUMP
« SCOPE

The scopa inciuces supply, mstallation, testing and commuissioning of open well honzontal mona
block (submersibie) pump se1 with castiron body,

The scope alzo includes the starter panels, cablesiwires to the pumps, the pump cantroller shall
be mourted in & control cabinet with an [P 67 enclosure of suitable rating having potential free
confacts 1o manitor On O & Trip status with necessary sensarelswitches, complete for single /
thres phess submersible motor having (Soft Water trangfer from WIGT ta OHT).

The scope aiso inclides motor, delivery piping up to Discharge Header with necessary pipe,
fittings cabling up to electric panel, pressure gauges, efc,

Each pump shall have isoiation gate/ ball valva, ¥ Strainer & NRV at delivary side & on header.

« CODES AND STANDARDS

Tha design and manutacturs of the pump shall comply with &l currently applicable statues,
requlaiions and afety codes [n the locality whene the equigmeant will be inztalled.

« DESIGMN FEATURES:

The pump shall be capablz of developing requirsd total head &l rated capacity.
Impeiler sliall be snclesed type and shall be dynamically balanced.

The pump shall heve nen-overdoading charadenstics.

The pump shall be submerged in tank/ resarvoir,

= CONSTRUCTIONAL FEATURES

The casing shall be of ngid construction and shall have central delivery pipe.

The casing shall be of Cast Iran

The pump shall have very small length suction and delivery pipe connections which will result in
minimum friction [o2% In case of moonset pumps.

impaller shall be of one piece and shall be of 35 CF & M.

Tne shaft shall be of 5.5. and Its surface shall be propery finished,

Shaft sleeves shall be provided to protect shaft from any damage.

Bearing shall be ball or roler type.

Mechanical seasl shall be provided to avold any leakage

Each pump shall be driven by directly coupled squirrel cage induction motor having 1500/2000
RPM, TEFC enclosure & P 55 protection,

= [INSPECTION AND TESTING

The pump shall be offered for visual inspection before dispatch,

Matanial test certificates for the varicus pump components shall be fumished for Engineer-in-
Charge approval,

Hydrostatic jest shall be carded out 2t 1.5 times the maximum discharge pressure.

For slectrical accessorias, necassary tests shall be perormed, or factory test cerificate shall ba
furmnighad,

= DRAWINGS:

Following drawings shall be furnizshed by the i.ﬂgn-dur_



Chwverall dimensional drawing
Cross-sectional drawings with Bill of Materal and Material of Construction. Pump performance
curvia.

+« SUMP FUMP.

-

SCOPE

The scope includes providing and fixing compact Monoblock dry motor submersible pumps of
suitable rating, with non-clog free flow cpen mpeller, salid handling capacity of up to at least
28mm suitable for operation on 415 volis +12%, 3 Phase, 50Hz, A C supply, speed 2900 RFM
including oil chamBar, quide wire for lifing & lowering of pump, M.S. galvanized lifting ¢hain,
duck foot bend complete

DESIGN & CONSTRUCTION FEATURES

These shall b fully submersible with a fully submearsible mobor,

The pumps shall be provided with an automstic level controller and 21l interconnacting power
and contrgl cabling which shall cause the pumps 1o operate when the watar level in the sump
rises to a pre-zet level and stop whan the pre-setlow level is reached.

Pumps for drainags shall ba gingle stage, single entry,

Pump shal be C.| casing and C.1 two vane open type with a dynamically balanced impeller
connected o a common shaft of the motor

The vare for Sewage sump pump will be open type, while for storm dreinage pump, ato. it will
be of semiopan typa,

The KOG of the stmp shall be in accordance to schedule of guankity

Stuffing box shall be provided with mechanical seals.

Each pump shail be provided with a suitably rated induction motor, suitabls for 230 | 415 volts,
single ! three phase, 50 Hz A.C. power supphy,

Each pump shall be provided with in built liquid level controller for operating the pump beteeen
predetermined lavels.

The pumping =et shall be for stationary application and shall be provided with pump connectar
unit, The delivery pipe shall be jpired to the pump through a rubber diaphragm, and bend and
guide pipe for easy installaton,

Pump shall be provided with all accesscries and devices necessary and required for the pump
o maka It a comnplate working system.

Sump pump shall be complete, with kevel controllers, power and conirol switchgear,
Auta'ofliManual switches, pumps priarity selections and conftrol and power cabling up 1o motor
and controllerprobes ete. (Including earthing)

Level control shall be such that cae pump sans on required ievel, 2nd pump cuts in at high level
and alarms is given at extra high level, All leval controliers shall be provided with remoie [evel
indications.

The pump ssts shall be supphied with required accessories & as per specification with the
following:

{a) Necessary cables from pump sel to control panal (positian of panal marked on
enclosed drawings),

ib} Ebscircal contral panal having al necessary accessores & safsty devices of
standard specificalions and suitable for receiving Insomer cablz to connest
complata. {Panals with sump pumps near each sump as per site condifions)

Shoul the Engineer-In-Charge require, he may ask for a Factory Acceptance Test, and

for this tha contractor 18 bound to maks tha adequale arrangements for the Ectory visit

at no extra chargs,

Lo
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MOTOR DESIGM

The pump motor shall be 2 squirref cage Induction, housed in air filed watertight enclosure, Cd
filled motors are not-acceptable. The stator windings shall ba Class "F" insulafion (155 C*ar 311
F*) tor general usage and class "H' insulafion (180 C° or 317-6 grade 2 for submersible fype.
The stator shall e heat shrunk fittad info the enclosure and shall nof usa bolts, gine ar ofher
fasteners that penefrate through the staftor enclosure. The starter shall be equipped with a
thesrmal switch embedded in senas in the coils of the starter windings to protect the stator from
whasl

The motors zhall be deslgned for continuous running duty type et 2307 415 valts 1/3phase, 50
Hz power supply and capable of sustaining a minimum of 20starts/stoos per hour.

ENERGY CONSERVATION

Energy is very costly. Guidelines for energy consenvation:
{a} Lighting and Controla
(b} Lighting Design

Lighting design to be done in such a way that & achieves the required visual comfar al
working plane and 5 energy efficient. Visual comfort can be defined in terms of lux level at
the working plane and energy efficiency can be defined in terms of lighting power density
Waitin2), The recommendead lux levels and ighting power densities have bean specified in
Chapter 2 Section 2.8

Wherever possible, a combination of task lighiing and genaral lighting shall be provided to
get desired lighting levels. In addition to general lighting, local task luminaires shall be
provided for adequate lighting level and gquality in the task areas.

For ganeral lighting, lux levels raquired for circulation and other non-critical applicationa
ghould bs maintained.

ic) Efficient Lamp Selection

Selecton of lamp is the mos! Impartant crteren for lighting design, The lamp selection should
be an the basis of efficacy and good colour renderng index [CRI1).

Lamps used for genaral Eghling schemea should comply to the following:

(d) Paint Light Source — All the point fight sources installad in the building for gensral
fighting should ba CFL ar LED basad with minimum lamp afficacy of 50 Im/W.

(2l Linear Light Source — All the linear light sources installed in the building for general
lighting should be T-5 or af least & Star BEE rated TFLs.

Table 8 ists the Whaltage, luminous flux, efficacy and CRI of different types of amps.
Incandescant amps should not ba usad &t all.

Maw high frequency electronic ballasts should ba used instead of tradtional magnetic
hallasis

(f} Lighting Cantrols
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(g} Automatic Lighting Shutaff

Interior lighting systems in bulldings &rges than 500 M2 {5000 M2) shall be equipped with an
automatic corlro! devica, Within these buildings, all office areas less than 30 m2 {300 A2}
enclosad by walls or celling-helght parttions, al meeling and conference roams, all school
dlassrooms, and all storage spaces shall be aguipped with occupancy sensors.

Faor other spaces, this automatic conbrol device shall funciion on either |

(h) & scheduled basis at specific programmed times, An Independen: program schedule
shall be
provided for arsas of no more than 2600 m2 (25000 #2] and ot mare than one fioor, Or

(i} Qecupancy sensor that shall turn the lghting off within 3 minutes of an occupant
lsaving the space. Light fistures contrelled by occupancy ssnsors shall have a wall
maunted, manual switch capable to tuming off bohts when the epace is cccupied.

Excaplion to above: Lighting systems designed for 24-hour use,

{j} Bpace Control
Each space encloged by ceiling-height partitions shall have at least ons control device fo
independantly contral tha general lighting within the space Each confrol device shall be
activated either manually by =n occupant or automstically by sensing an cccupant The
maimum coverage ares for each contral device s given in tha table below;
{k} Space Area and Lighting Control

N =i im)Space Ares Maximum Coverage Area for
f¥a im) aeach Control Device (m2)

1 <1000 Z o
2
0 —

2 = 1000 1
a

i 0

lu —

Each control davics shall be capable of ovemding the required shut off control for no mone
than 2 hours |t should b2 readily accassible and Iecated such that the accupant can sae tha
cantral,

Excaphon to abowe: The regquired conitrol devica may be remately installed if required for
reasons of safely ar security. & remotely Iocated device shall have & pilat light nd=ator as
part of ar next to the control device and shall be clearly labeled to identify the controliad
lighting

in) Day-lighting Controls
Luminaires in day lighted areas graater than 25 m2 (250 ft2) shall be acuipped with ether a
manua! or automatic lighting control devics that is capabie of reducing lighting cutput of the
luminaires in the day lighted areas by 2t least 50% and controls anly the luminaires lccated
entirely within iha day ighted aree
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(o} Exterior Lighting Control

Lighting far exteror appications shall be controlled by & phofo sensor ar astronomical fime
switch that = capable of austormatically tuming off the axterior lighting when daylight is
availahle ar the ighting is nat required

{p} Lighting Control Devices

Following is 5 description of different types of control devices available for contrelling the
lighting:

Timeers: Thesa are the simplest type of controls &nd are most popular. Some areas in
buildings may require lighting for specific durations (ke security lighting, landscapa lighting
or bullding floodlighting, Timers allow this type of control by switching ‘on’ and 'off as per
preset fimes. These can have one sefting (same time} for the whole year or several
[seasonal! weakhyidally] settings to take care of the changing sunssat times.

Photocell Lighting Contrel; These measure the amount of natural light availabie and suitable
for both indoor and outdoor applications. When avallable Ight fallz below a spacified level, a
control unit switches tha lights on (or adjusts & driver to provide mars light), Photocells can
be programmed 30 that Ights do not flip onand off on partially doody days.

Occupancy Sensors - Thase devices — ako known as ‘maotion datectors’ — tum lights off and
an in response Lo human presence. Once sensitivity and coverage ames B estabished,
sensors are selecied from two predaminant lechnalogy types.

Fassive Infrared Sensors - These detect the moten or haat between vertical and horizantal
delaction zones, This lechnology requires a direct ine of sight &nd s more sensitive to [ateral
mtion, but it requires layer motion as distance from he sensar increases. The coversge
paltern and field of view can also be precsetly controlled. it typicelly finds Its best application
in smaller spaces with a direct ling of sight, such as reslrooms.

Ultrasaric Sensors | These defect movement by sensing disiurbances in high-frequency
ultrasonic patterns. Because this iechnology emits ultrasonic waves that are reflected around
the room sufaces, it does nod require a direct line of sight. |t i= more sensitive to mation
lowards and awsy from the sansor and its sensithvily decreases relative (o it distances from
the sensor. It also does net have a definable coverage patiern or field of view, Thess
characteristice make it euitable for use in layer-enclosed areas that may have cabinets,
shelving, partitions, or cther sbstructions. f necassary, these technologies can sl=o be
eombined into one product to improve detection and raduce the likelihood of triggering a falsa
on or off maode,

{aq) Efficiant Motors
Motors shall comply with the fellowing:

(r) &l parmanently wired poly-phese mators of 00375 KW or more senving the bulkding
and expected o operate more than 1500 hours par yvear and all parmanantly wired
palyphase motors of 50 KW or more senving the building ard expected to operata
mare than SO0 hours per year shall have a minimum accaptable neminal full lbad
motor efficiency rot less than |15 12615 for Energy Efficient motars.

is) Motars of hersepower diffiering from those listed in the table shall have efficlency
i
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greater than that of the listed KW motor. See Table 14,
) Metor harsepower ratings shall not excesd 20% of the calculated maximum load.

(u} Motor nameglates shall list the nominal full load mater efficencies and the full oad
power factar.

vy Motor users should insist on proper rewinding practices for rewound mctors. IF the
propar rawinding practces cannol be assured, the damaged moter should ba
replaced with a new, efficient one rather than auffer the significant efficiency penaity
assoniated with typical rewind praclices.

iwl Certificates shall be obtained and kept on record indicating the malor efiiciency.
Whenever a motor iz rewaund, sppropriste measures ghall be taken so that the cora
characteristics ofthe motor is not lost due to tharmal and mechanical stress during
removal of damaged paris. After rewinding, a new efficiency test shall be performed
and similar records shall ba maintained

(=) Motors should be installad with soft start anergy savers and Vanable Speed drives
based on the application required

v} Metering

1z} Services exceeding 1000 KVA ghall have permanently instaled slecirical metenng to
recard demand (KVAY enargy (KWh), and total power factar The metaring shall also
dizplay current {in each phase and the neutral), voltage (between phases and
betwaen sach phasa and neutral), and total hamonic distortion {THD) as a
perceniage of total current

[a3) Zervices nob excesding 100 EVA but over 65 KVA shell have permanentiy
installed electric mataring to record demand (KW), anergy (KWh), and tofal power
Tactor [or KVARR].

f s} Services not exceading 95 kVashall have permanently instalied ekecincal
metering o record erargy (KWh

oc) Electrical metars shall be installad to measure the anergy urits genaratad on
sita through DG GG sats.

(dd) Separate  electical sub-maters shall be instalied o mezasure enengy
consumplion by HWAC piant, AHU fans and indcaor lighting.

[eE) BTU maters” shall be installed for each chifler at the extry and leaving points
to maasurs the cooling generated by chillars.

i1 BTL mefer* shall be installed on the chilked watar loop to measure tha building”s total
coolng demand.

rgal "BTU Metar: BTU i the acronym far British Thermal Unit, which iz a traditional
unit of energy, BTU meiers are used for thermomeatnic billing a3 they measurs heat in
tarms of BTU. Thesa mefers are used for measuring energy consumpfion of hesting
and cooling systems By instaling BTU melers ab individual chillers, cooling
generaed by Individual chillers can be measuwred and by installing the BTU meter on
the chiled water loop, building's tolal cooling demand can be measured,

Ly
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Scope of work and Technical specifications for Split AC Installation

A. GENERAL:

These Specifications shall be mad n conjunction with the Geéneral Conditions of Contradi, special
condibion of confracts, schedule of work, drawings and other documenis connected with the worle

The proposed Split ACs Supply. Installation, Testing and Commissioning in [IT Hydersbad campus
|5 far the following buildings:

SCOPE OF WORK AND BASIS OF DESIGN

The =cope conssts of design, supply, installation, testing and commissioning of Split ACs mot less
than 1.5 TR in Hall & ELV roam. Work exscubion as per the approved design, drawings and
directions of Engineer-In-Charge.

All the HVAC worke to be executed a5 per the CPWD General Specificatons for Heating,
Ventiation & Air-Conditioning [HYAC)-2024 amendad up 10 data,

The Split ACs should be installed in the designated roames, if required 2s instructed by Engineer-
In-Charge,

PIPING WORKS:

» Siops
The scope of this section comprises the supply and installing of Design, Supply and Installation
of Split AC with refrigerant piping regquired for the complete installation &s shown an the Drawings
Al piping inclusive of fittings and valves shall follow the applicable Indian Sandards

= Plpe Sizes
Pipe sizes shall be as required for the Individual Tud fows. Various pipa sizes have been

indicated on the Drawings. these are for Contractor's guidance only and shall not relieve
contractor of respensibiity for providing smooth nodsaless balanced circulation of fluds

= The Inverter type units having one indoor unit and one outdoor unit comprising of
INYERTER rotary compressor functioning with environment friendly refrigerant |lke
R32 or equivalent. The refrigerator used should be ozone non-depleting.

=  The unit should have full function battery operated cordless remote control,

= The drain plpe should be as per schedule with suitable length and well Insulated to
avoid condensation. The refrigerant plpe should be well insulated to avoid

condensation. The unit shall be suitable to operate on 230 +/- 10%, 50Hz AC Supply
for1.5/2.0 TR units.

= The Unit shall be of min. BEE-5 star rating.
= Only copper matedal condenser units and cooling unit will be accepted.

= The Split ACs should be deslgned to operate at high ambient conditions, cools even
at 55°C. Backed by the efficient compressor, High-resistance components and
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intelligent controlier.

The Indoor Fan motor should be of BLDG.

DOCUMENTS TO BE FURNISHED ON COMPLETION OF INSTALLATION

Three sets of the following documents shall ba furnished to tha departmaent by the contractar on

complation of werk;

al.

Completion drawings as per “TENDER DRAWINGS FOR APPROVAL & COMPLETION

DRAWINGE™

gate of manufzcturer's technical catalogues of all aquipmant and acceszanes.

Operation snd maintenance manual of all major equipment, detziing all Adjustments,
aparation and maintenance procedure, Mandatory & Recommended spares list for each

equipment.

& detaled list of mventory of HYAG system shall be compiled and submritted to the Enginaer-

In-Charge for his approval as per approved format

1.

w = = om

Scope of work and Technical specifications for HVAC WORK

REFEREMCE CODES AND STAMDARDSE AND THEIR LATEST
VERSIONS/ AMEMDMENTS

Nationzl Buitding Cade

Energy Congarvation Building Code

Bureau of Energy Efficiency

AMEL ASHRAE! [ESNA standard 201 Energy standard fo- buildings except

low rise residential buildings.

ARCA: Alr Movement and Contro! Association

AHRI 410- with Addenda 1, 2 and 3 : Fomced-Croulation Ak-Cocling

and Air-Heating Cols

AMESIAHRI 430: Centrai Station Air Handing Units

AMEIAHR] 440 Perfomance Rating of Raom Fan-Coils

AHRI 576 Standard for method of messuring machinery

sgund within equipment reom

AMEl B31.5 : Code for Refrigeraton piping

ASME E31.1; Code for Procaas pping

Air Fillers as per ASHRAE 521

Indoar Ar Quakity as per ASHRAE £2-1

Duct Fabrication as per 15 656

Gl Shaels, IS : 277

Aluminum Sheets, IS . 737

Thres-phase inducton motars, 15 325

Salely code for air conditioning, 15 ; 8§53

Safety code for mechanical refsgeration, 15 660

Expanded polystyrane for tharmal insulation purposes, 15 4671

Centrifugal Fans, 1S5 : 4854

Fipe & Fipe Fitting 15 ; 1238°& 15 3588

Fire Damper ULESS 17



o SMACHA- HVAC Duct Construction and keakage test Standards -
fistal & Flesible

MNFPA 1071 Lite Safety Code

AMCA 210 Laboratory Methiod of Testng Fans for rating

Rock waool 15 8183

HI-WALL type split systeam: BEE, ECEC

SCOPE OF WORK AND BASIS OF DESIGN

The general character and the scope of work to be camied out under this contract is
illustrated in Drawings, Specifications and Schedule of Quantities. The Contractor shall carry
aut and complste the said work under this confract in every respect in conformity with the
contract documents and with the direction of and to the satisfaction of the Engineer in
charge. The contractor shall furnish all labo, materiais and eguipment and specified
otherwise, transportation and incidental necessary for Supply, Installation, Testing,
Commiz=ioning. final testing, putting into operation, equipment capacity computation and
Handing over of the complete air conditioning system as described in the Specifications and
&8s shown in the drawings This also includes any materal, equipment, appliances and
incidental werk not specifically mentioned herein or noted on the Drawings / Documents as
being furnished or installed, but which are necessary and custemary to be performed under
this contract. All the specification for the remaining electrical tems to be considered from
the elactrical part of the tender documents. The scope of werk include complete ventilation
and air conditioning system as specified in documents and drawings and also as specifiad
but not limited ta followings:

aj Air-cooled split Units
b} Ingulated condensate drain piping inclusive of all valves & fitings.
c) ineulated refrigeramt piping, fithings, accessonies eic.
d) Mecharical vertilation system.
&) Airdistribution System comprising of:
- Sheel metal ducts inclusive of external insulation, acoustic lining, canvas
connections. sllencers, voluma contral dampars and firel smoke dampers as raguired.
. Supply and return air grilles! registers and diffusers.
f) Vibration isolators for all HVAC equipment.
a) Autematic contrals and instruments including centrol cabling.
h) Electrical wark (starters, power cabling, control cabling, wiring, earthing, cable tray,
Condulting),
i) Wiring and earthing from MCC panels to various refrigaration, air condificning and
mechanical ventilation equipment, contral wiring and interocking.
il All sub frame required for mounting grllefouvers in masoanry works is desmad to be
included in HVAC contractor scope.
K} Cutting sll openings/ cutouts, chases in walls or slab for duct/ppa crossings, including
sealing, frama work, fire proofing, providing sleeves, cover plates. making good structure
and finishee to an approved standard.
) Provide larger size slesve for crossing of plpe, condults & cables through fire reted
wall/partition. The sleeve shall be sealed with fiberglass and fire sealant.
m) Balancing. testing and commissioning, demonstrating, guaranteed performance
parameters and handing over the systems of the entire Air-Conditioning and meachanical
ventitation systam

|7
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fi) Test Certificate/ Reports, list of recommended spares. as-installed drawings,
operation and maintenance manual for the entire HVAC installation.

o) Training of Employer's Staff

P First charge of consumables (like Refrigerant, cil, grease eic.) after completion of
commissioning period.

s | Grouting and finishing of foundation.

4] Paint and painting of aquipment, supports, fiow direction indicators ete,

g) shop inspection and testing of equipment,

t Providing Isolation valves & drain valves at suitable location as per requirement.

BASIS OF DESIGN

1. The outside weather conditions for Vishakhapatnam are considerad on 1% for
summer & monsoon and 0.4% for winter as par tha latest weather data published by
IEHRAE:

SUMMER MONSOON WINTER
106.0 OF DB 85.0 OF DE 5.0 OF DB
78.0 OF WB 81.0 OF Wi 42.0 OF WE

INSIDE CONDITIONS:

2. All AC areas - 23+1 OC with <60% RH

3 Heat gain from lighting and equipmeants considered as per electrical design.

4 Ocecupancy shall be considered as per fumiture layout, wharevar furnitura layout nof
given, it shall be considerad as per NBC.

5. Toilet & pantry ventilation shall be designed @ 15 ACPH.

B. Residential kitchen vent using domestic chimney shall be provided,

T Lift labby pressurzation @ 50 Pa posifive pressure

The details of Ventilation and Alr-Conditioning [VAC) system for various areas are givan
balow:

AIR CONDITIONING SYSTEM

. YRV (VRF) based system is proposed for air-conditioning,

. Wall mounted split AC units N+1(Standby) with sequence contraller shall be provided
for air conditioning of UPS/ T/ ELY rooms.

VENTILATION SYSTEM

Wall mounted teilet exhaust fan shall be provided for toilat exhaust

Exhaust chimney over cocking area shall be part of kitchen appliances

Propeliar fan shall be provided for electrical reoms ventilation

Propelier fan shall be provided for pantry ventilation.

Axial fan including ducting, starter panal. cabling, earthing et for [ift well
pressurization,

|7



PIPING WORKS
A, SCOPE

The scope of this section comprises the supply and installing of pipes, pipe fittings and
velves, testing and balancing of all drainage and refrigerant piping reguired for the completa
installation as shown on the Drawings. All piging inclusive of fitlings and valves shall follow
the applicable Indian Standards.

B. DRAIN PIPING

i. All pipes 1o ba used for drain from CSU and FCU drains pans and hi wall drain and
fittings shall be uPVC pipe (4 Kg fem2 prassure or G.1 Class B typa),

ik, All jointng In the pipe system shall be by screwed joints and/or by screwed flangas
using 3mm 3 ply rubber inzsartion gaskets. Pipe threads and flanges shall be as per relevant
BiS Codes

i Afl pipes suppart shall be mild steel, thoroughly cleanad and given one primary coat
of red oxide paint bafore being installed.

. Fittings shall be same material of pipe and pressure rating suitable for the piping
system, Flanges shall be of approved maks. Supply of fianges shall include bolta, nuts,
gaskels as required. Sufficient number of flanges and unions shall be provided for fulurs
cteaning and servicing of piping. Tee-off connaction shall be through equal or reducing tees.
All equipment and valve connections, or connections to any other mating pipes shall ba
through flanges required for the mating connections. Fittings & fiangss shall form part of
plping and ara not separately identified in Schedule of Quantities.

V. For proper drainage of AHU and FCU Condensate, "U' trap shall be provided in tha
drain plping.

vi.  All condensate drain piping shall be Insulated and painted ss per the section
“Ingulation’ as indicated in Schedule of Quantities.

REFRIGERANT PIPING

i All refrigerant pipes and fittings shall be hard drawn copper tubes and wrought copper
! brass fittings sutable for connection with silver solder / phas-copper

ii &ll joints in copper piping shall be sweat joinis using low temparature brazing and /
or silver solder Before joining any copper pipe ar fittings, its interiors shzll be tharoughly
cleanad by passing a clean cloth via wire or cablae through its entire length, The piping shsll
be continuously kept clean of dirt ste. while constructing the jointe. Subsequently, it shall be
tharoughly biown out using carbon dioxide { nitrogen,

i, Refrigerant lines shall be sized to limit pressura drop between the evaporator and
condensing unit io kess than 0.2 kg per sq.cm.

. Herizontal suction line shall be pitched towards the compressor and no reducers shall
ba provided for proper il return.

V. After the refrigarant piping installation has been completed, the refrigerant piping
system shall be pressure tested using Freon mixed with nitrogen / carbon dioxide at @
pressure of 20 kg per &9. ¢m (high side) and 8 kg per sq. cm {low sida). Prassure shall ba
maintained In the system for a minimum of 12 hours. Tha system shall then be evacuated
toa minimum vacuum of 70 cm of mercury and held for 24 hours. Vacuum shall be checked

with a vacuum gauge.
B



Wi,

Al refrigerafion piping shall be installed sirictly as per the instructions and

recommendations of air CD-I'lI:HI'i‘EiI"I"!‘Ig ejuipmant manufaciurer.

Wit

The copper thickness of wall shall be 20G/22G{0.7 1o 1 mm).

PIFING INSTALLATION

Design Drawings indicate schematically the size and locafion of pipes. The
Contractor, on award of the wark, shall prepare detalled shop drawings, showing the
cross-saction, longitudinal sections, details of fittings, locafions of isclating and
cantral valves, drain and air valves, and all pipe supports. He must keep in view the
gpacific openings in the building through which pipes are designed to pazss.

Piping shall be propery supported on, or suspanded from, stands, clamps, hangears
as specified and as required. The Conltractor shall adequately consider all the
brackets eaddles, anchors, clamps and hangere and be responsible for their
structural sufficiency.

All pipes shall be supported with pipes and channels with necessary PUF pipe
sUppons.

Fipe =supports shall be of steel, adjusiable for height and primer coated with must
preventive paint and finish coated Black. Where pipe and clamps are of diesimilar
materialg, a gasket shall be provided in betweean. Pipe supporting detaiis to refer from
tender drawings. Spacing of pipe supports shall not excesd the following !

Pipe Size Spacing between sipports
~ Upto Zmm 1.5 Meter
15 1o 25mm = T 2.0 Meter
32 to 1 5mm 2.0 Meter
'. Ower 150mm 25 Meter

Vertical pipes pagsing through floars shall ba plumk and parallel to wall. Pipes shall
be supported at each fioor, MS cleats shall be welded on pip=s and rest on MS
channel placad on the floor with 15 mm thick pads betwean the cleat and chanpel. U
clamps with aheet shall be provided to keap the pipe in position,

Bull heading in waterfrefrigerant piping shall be avoided.

Pipa slesves at least 3 mm thick, 50 mm / &0 mm larger in diameter than condenser
/ chilled water pipes respectively shall be provided wherever pipes pass hrough
rataining wall and slab, Annular space shall be filled with fibergiass and finished with
retainer rings welded on the ends of the sleeve,

Wharever pipes pass through the brick or masonry / slab openings, the gaps shall be
sealed with fire sealant such as fire bamrier caulks.

Insulated piping shall be supported in such a manner as not to pul Undue pressure
or the insulation. 20 SWG metal shaat shall be provided batwean the insulation and
the clamp, saddle or roller, extending atleast 15 cm on both sides of the clamp,
saddies or roller,

All piping work shall be carried out in @ workmen like mannar, causing minmum
disturbance o the existing services, buildings and structure. The enfire piping wark
shall be organized, in consulation witﬁmhar agencies work, so that laying of pipes,



supports, and pressure lesting for each area shall be carmed out in one siretch
Cut-outs in the floor glabs for installing the various pipes are indicated in tha
Drawings. Contractor shall carefully examine tha cut-oute provided and clearly pairt
out where the cutouts shown in the Drawings do not meet with the requirements:
The Contractor shall make sure that the clamps, brackeis, clamp saddlas and
hangers provided for pipe supports are adequate. Piping layout shall take due care
for expansion and conlraction in pipes and include expansion joints whare required,
All pipas shall be accurately cut to the required size in accordance with relevant BIS
Codes, edges beveled and burrs removed before laying. Open ands of the piping
shall be closad as the pipe is installed to avoid entrance of foreign matter. Whera
reducers are to be mada in horizontal runs, eccentric reducers shall be used for the
piping te drain freely. |n other locations, concentric reducers may be used.

Flanged inspection pieces 1.5 meters long, with bolted flanges on both ends, shall
be pravided no more than 30 meters centres, or where-avar shown in Approved-for-
Construction shop drawings, to facilitate future cleaning of all welded pipes.

All buried pipes shall be cleaned and coated with zine chromate primer and bituman
paint, and placed on concrate blocks with PUF saddles dipped in bitumen at avery 2
meters and wrapped with three layers of fibre glass tissue, 2ach layer laid in bitumen,
Insulated buried pipes shall be cleansd, de-rusted, then coated with rust-resistant
primer and placed on concrete blocks with PUF saddies dipped in bitumen at every
£ maters, Insulation shall be applied as per the section “Inzulation”.

Expangion loops or jpints shall be provided ta take care of expansion or contraciion
of pipes due o temperature changes.

Tee-off connections shall be through equal or reducing tess, otherwise fermules
welded ta the main pipe shall be used. Orilling and tapping of the walks of the main
pipe shall not be resorted ta.

Whaeraver reducers are to be made in horizental runs, eccentric reducers shall ba
used if the piping is to drain freely, In other locations, concantric reducers may be
uzed.

Open andz of piping shall be blocked as soon as the plpe is installed to aveid entrance
of foreign matter.

All plpes using screwed fittings shall be accurately cut to the required size and
threaded in accordance with 15: 554 and burs removed before laying,

Fiping instaliation shall be supporied on or suspended from structure adegquataly,
The contractor shall design all brackets, saddles, clamps, hangers etc. and shall be
responsible for their structurs Integnty

Where pipes are to be bured under ground, the top of the pipes shall be not less than
73 cms from the ground level, Where this is not practicsble, permission of tha
Engineer-in-charge shall be obtained for burying tha pipes at lesser depth. The pipas
shall be surrounded on all sides by sand cushion of not less than 15 cms. After the
pipes have baen laid and top sand cushion provided, tha trench shall be refilled with
the excavaied scll and any extra soil shall be removed from the site of work by the
contraciors

Flenges and unions shall be provided in each line preceding the connection to each
equipment which require maintenance. Flanges 7 unions will ba treatad as part of
Piping

Extra suppors shall be provided at the bends and at heavy fitings like valves to aveid

undue stress on the pipes. Fipe hangers shall be fized on walls and ceiling by means
17
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of metallic or rawl plugs or approved shear fasteners.
# Rizer shall have suitable supports at the lowest point,
s All pipes and their steal supports shall be thoroughiy cleaned and given one primer
coat of Zine chromate bafore being installad,
= 3mm gasket shall be used for flanged joints.
L ]
£ INSULATION
Chilled wabar piping. condensata drain piping atc., shall ba insulated as par the spacification
enumerated under the specification “Insulation”,

F. TESTING

Piping ghall be flushed with water 2 times thoroughly before commencemeant of test
Piping shall ba tested by hydro-static test pressure at 1.5 times {he maximum working
prassure for a period of 24 hours,

However during the iest, minimum test pressure shall be 10 Kgisq. cm, The defadis in joints
and leaks obserest shall be rectified to the enfire safisfaction of the Engines-in-charge and
piping shall again be subjected to pressure test The testing of piping system shall be
conductad in pressnce of Engineer-in-charge. Mo Insulation shall be zarred out till the
salisfactory completion of pressure testing The contractor shall fumish all the necessary
aquipment, tools, instruments and labour to perform the test, to re-water and ¢lean space,

Systemn may be tested in sections and such sections shall be securely cappad,

It shall b2 made sure that proper noisaless circulation is achieved through all the coils and
other haat exchange equiprmeants in the systam. If proper circulation is nol achiaved due to
air-bound connections the contractor ghall rectify the defective connections. He shall bear
all the axpenses for camying out the above rectification Including the tearing up and
refinishing of floors, walls ete. as required. Insuletion shall be applied to piping only after tha
completion of the pressure testing to the satisfaction of the Engineer-in-charge.

Pressure gauges may be capped off during pre=sure tasting of the installation.

The contractor shall provide all materals. tools, equipments, Instrumeants, services and
labour reguired to perform the tests and to remove waler resulting from clesning after
testing,

G. BALANCING

After the completion of installation and testing of piping, all the pipng system shall be
adjusted and balanced to deliver the water quanitties as spacified | as requirad fas directad.
Tha instruments /equipmeant required to adjusting the balancing of water system shall be
accurataly calibrated bafore taking any measuremeant. Calibratad orificas and porable flow
meters may be used to adjust and balance the water flow, The contractor shall fumish
cadtificatel balancing report to the Engineer-in-charge for evaluation and approval These
shall ba permanantly marked after the balancing is complated so that they can be
restored to their comect positions, if disturbed.
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H. PAINTING

I After succassful completion of installation, testing and insulation all expesad piping
ghall ba given two coats of approved synthetic anamel paint as per the colour coding
reguiremeants

ii. All the underground piping shell be given ene coat of Zinc chromate and two coats of
black enti-comrosive paint or bituminous paint of minimum 100 DFT aach coat.

3. DUCTING

a. Scope

The scope of this seclion comprises supply fabrication, installation and testing of all sheet
matal / aluminum ducts, supply, installations, testing and balancing of all grilles, registars
and diffusers. All to be in accerdanca with these specifications and the general arrangement
shown an the Drawings

b. Raw Materials

Galvanizing shall be Class VIl = light coating of zine, nominal 120gm/sq m surface area
(conforming ta |15 277) and Lock Forming Quality prime material along with mill test
certificates. In addifion, if deemed necessary, samplas of raw material, selectad at random

by owner's site represantative shall be subject to approval and testod for thickness and zine
coagling af contractor's expenss.

c. SWGs by Size Of Rectangular Ducts

All ducts shall be fabricated frorn galvanized stesl of the following thickness conforming to
I5 B55 as indicated below,

I. Rectangular Duct

a) For Low Pressure System (Internal prassure of the ducti.e, £ 500Pa).

SN.  Laongestside (mm) Minimum sheet thickness (GSS)
I T30 mm and below D43 ==
2 751 mm w1500 mm 0.80
=] 1501 mm to 2250 mm .00 ==
II 1501 mm to 2250 mm [EZ
17
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b) Longitudinal seams shall be Pittsburgh lock type at comers, Longitudinal jonts shall
naot be provided for rectangular ducting at locations other than corners, except where larger
side of duct excesda 2500mm. lengitudinal joints of ducting having side larger than 2500mm
other than corner shall be grooved or stending seam as shown.

c) Flanges used for transverse joints shall be joined with each cther with Galvanized
Steel (53) bolls, washers and nuts. The bolts shall be of minimum MS size and the spacing
between balts shall be maximum 150 mm for low pressure system and 100 mm for high
pressure system

d) Faor transvarse angle flanged joinis, necprena gasket (3mm uncompressed thickness
and width equal 12 flange face) adhered to the flange face shall be used. The bolt holes in
gasket shall be th= same as bolt diameter and shall be punched prior to Insertion of gasksts.
e} All flanges shall be applied with two coats of each minimum B0 micron DFT zinc-
chromate, silver or zinc paint. (Red oxide is prohibited)

fi All un-insulated exposed ducts shall be applied with minimum 275 GSM Ant
corrozive Zinc chromate coating as per |S-277.

al Angles shall have welded corners and shall be riveted to the ducts at 300mm centars,
(Maximum}.

h) Ducts shall be pre fabricated at factory or by using lock farming machine,

i) Plenums, collars and irregular shape duct pisces shall be site fabricaled as per
reguirement.

e, Duct Supports & Hangers

E Rectangular duct shall be supported from cailing using trapeze hangers. Ducts shall
rast on supparting angle or channel and this supparting angle or channel shall be supporied
by CS rods or angles or channels on both sides of ducts with weld or bolts. All the supports
shall be coated with 2 layers of epoxy of BODFT sach layer

. Supporting details for low-pressure system shall be as given below.

. Zinc cocated anchor fastaners or embedded plates shall be provided for upper
attachments to the building, Anchor fasteners shall be provided by contractor, Embeadded
plates shall be provided by contractor. Confractor shall pravide duct supports from angle
cleals welded to the embedded plates, Anchor fastenars shall be leaded te maximurm 20%
of the maximum rated capacity spacified by the manufacturer. Site Enginear IN Charge shall
apprave all anchor fasteners usad for supporting duct.

. Strap and Bod Sizes! Comply with SMACNA's "HVALC Duct Construction Standards
-Meatal and Flaxible,” Tabla 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct."

- In case of insulated duct. anchor fastenars shall be selected based on actusl total
load.

e. Fabrication Standards & Equipment
All duct construction and installation shall b2 in sccordance with SMACNA standards, In

addition, ducts shsll be factory fabricated utilizing the following machines to provide the
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requisite quality of ducts.

¥ Caoll (Sheel metal in Roll Form) lines 1o facilitate location of longltudinal seams al
cornersffoided edges only, for reqguired duct rigidity arnd keakage free characteristics, No
longitudinal seams permitted slong any face side of the duct,

¥ All ducts, transformation pieces and fittings fo be made on CTHC profile cutter for
requisite accuracy of dimensions, location and dimensions of notches at the folding lines.

C All edges to be machine treated using lock formers, flangers and rollers for turming
up edges,

i Duct Construction

All ducts shall be fabricated and installed in workmaniike manner, conforming to relevant
SMACNA codes.

E Ducts so identified an the Drawings shall be acoustically lined and insulated from
outside as described in the section “Insulation” and a8 indicsted in schedule of Quantties.
Duct dimensions shown on drawings, are overall shest matal dimensions inclusive of the
acoustic lining where required and indicated in Schedule of quantities. The fabricated duct
dimensions should be as per approved drawings and care should be taken to ensure that
ali connecting sections are dimensionally matched to avold any gaps.
i, Ducts shall be straight and smoath on the Inside with longitudinal seams shall be
airtight and at comers only which shall be either Pittsburgh or snap bution as par SMACNA
prachice, to ensure air bghtness.
iii. All duets up to T5cms width within conditioned spaces shall have siip and drive (T &
S/85) joints, The Internal ends of slip joints shall b2 in the direction of airlow. Care should
ba taken to ensure that S/S8 Cleats are mounted on the longer side of the duct and Clests
on the shorter side, Ducts and accessories within ceiling spaces, visible from air-conditioned
areas shall ba provided with two 2 layers of B0DFT each layer mat black finish paint.
Y Changes in dimensions and shape of ducts shall be gradual [betwaen 1:4 and 1:7).
Air-turns {vanas) shall ba installed in all bands and duct collars designed to parmit the air to
make the turn without apprecisble turbulence.
W, Ducts shall bs fabricated as per detailz shown on Drawings. All duciz shall be ngid
and shall be adecustely supported and braced whera raquired with standing seams, lees
ar angles, of ample zize to keep the ducts true 1o shapa and to prevent buckling, vibration
ar breathing.
Wi All sheat metal connection, paritions and plenums, required to cenfine the flow of air
to and through the fikers and fans, shall be constructed of 18 SWG G55 / 16 SWG
aluminuim, thoroughly stifened with 253mm x 23mm X Imm galvanized stesl angle braces
and fitted with all necessary sccess doors as required, lo give access 10 all parts of the
apparatus. Access doars shall be not less than 45cm x 45cm in size.
wii.  Plenums shall be shopfactory fabricated panel type and assembled at site. Fixing of
galvanized angle flanges on duct pieces shall be with rivets heads inside ie. towards GS
sheat and rveting shall be done from outside.
vill. Self adhasive Neoprene rubber / UV resistant PVC foam lining Smm nominal
thickness instead of felt, shall be used between duct flanges and betwesan duct
supparts in 2l ducting (nstallation
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a. Installation Practice

All ducts shall b2 installed generally as per tender drawings in =inc! accordance with
approvaed shop drawings to be prepared by the Contractor and standard practice:

L The Contractor shall provide and neatly erect all shest metal work as may be required
to camy out the intent of these Specifications and Drawings. The work shall meet with the
approval of Cwner's site representative in all its parts and details

i All necessary allowancas and provisions shall be made by the Contractor for beams,
pipes, or othar abstructions in the building, whather or not the same are shown on the
drawings. \Where necessary fo avoid beams or other structural work. plumbing or ather
pipas, and conduits, the ducts shall be fransformed, divided or curved to one side (the
regquired area being maintained) all as per the site requirements

i if & duct cannot be run as shown on the drawings, the centractor shall install the duct
between the required points by any path available in accordance with other services and as
per approval of owner's sile represantative.

i, All ductwork shall be independently supported from building construction. All
harizortal ducts shall be rigidly and sscursly supported, in an approved manner, with
trapeze hangers formed of galvanized steel rods and galvanized steel angleichanne! or a
pair of brackets, connected by galvanized stesl rod under ducts. The spacing belween
suppors should be not greater than 2.0 metar. All vertical ductwork 2hall ba supportad by
structural members on each floor slab. Duct supports may be through galvanized steel insert
plates lefl in slab at the time of slab casting. Galvanized steel cleat with a hole for passing
the hanger rods shall be welded to the plates. Trapeze hanger formed of galvanized steal
rods shall be hung through these cleats. Wherever use of metal insert plates s not feasible,
duct support shall be through dash/anchor fastener driven into the concrete slab by
glectrically aperated gun, Hanger rods shall then hang through the cleats or fully threaded
galvanized rods can be screwad into the anchor fastanars.

v, Ducting over furred cailing shall be supported from the slab above, or from beams
afier obtaining approval of Engineer in charge. In no case shall any duct be supportad fram
false ceiling hangers or be parmitted fo rest on false ceding. All metal work in dead or fured
down spaces shall be erectad in time to occasion no delay to other contractor's work in the
building.

wil. Where ducts pass through brick or masonry openings, it shall be provided with 25mm
thick TF guality expanded polystyrane around the duct and toially covered with fire barrier
manrar for compieta sealing,

vii. - All ducts =hall be totally free from wibration under all condiions of operation.
Whenever ductwork g connected to fans, alr handling units or blower coil units that may
ceuse vibration in the ducts, ducts shall be provided with a flexible connection, located at
tha unit discharge, Flexible connections shall be constructed of fire retarding flexible heawvy
canvas sleeve at lsast 10cm long securely bonded and bolted on both sides. Sleeve shall
be made smooth and the connecting duchwork rigidly held by independent supporis on both
sides of the flexible connection, The flexible connection shall be suitable for pressure at the
paint of installation.

wii.  Duct shall not rest on false ceiling and shall be in leval from bottom. Taper pieces
ghali taper fram top

i The centractor shall upon the award of work prepare detsiled shop drawings of
dugting for approval by Engineer-in-charga. The drawings shall indicate the axact route of
ducting, ducting dimensions. details of splitters, vanes, dampers, fire dampers, heatars,

filters etc &s specified and required. The drawings shall also Incorporate cross saction
L&
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indicating beams, obstruction, piping, cables atc. The ducting shall ba suitably designed to
avoid all obstructions and at the same time ufilizing @ minimum number of bands /
transformations

fdivigions ate. Every duct layout drawing shall clearly indicate the location and spacing of
supportz and hangers.

K. All tha ducts shall be rigid and shall be adequetely supported and braced wherever
required with Teas, angles or adeguate size to prevent buckling vibration or breathing. The
contractor should mantion the total quartity of varous sizes ducting sheet along with sach
flaar drawing of duct layout

h. Elbows, Vanes etc

Simple elbows, transformation sections shall be formad with Pittsburgh corner seams.
Complicated fitings shall be constructed with double comears. Elbows, bends and offset
pieces shall have a center ine radius of not less than 1.5 times the radial of width of the
duct. Turning vanes should be provided at required spacing such that the aspect ratio of
each individual elbow formed by vanes shall not be mors.

. Transformation:

Duct transformation shall be made with a side slope of 10mm fo 70mm. Gradual changes
shall be used so as to maintain uniform velocities accompaniad by decreased turbulences,
lower resistance & minimum noise.

- Obstructions:

Where ducting has to aveid bullding structural members, piping, electrical pipes and cables,
ducts shall be transformed, divided or curved to one side and a stream lined collar shall be
used in all such cases {the reduction in area shall not exceed 20% of the original area)
subject to approval of Engineer in charge. Factory fabricated ducts are also acceptable
subject to meesting above specification,

k. Take offs:

All branch take-offs and collars shall be provided with tuming vanes. Straightaning vanas
shall ba provided in the collars wharever practicable.

L Dampers & Splitters

Dampers shall be provided in the duct work for proper control and balancing of air
distribution. Dampers shall hava easily accessible operating mechanism of opposed blade
tvpe. The oparating mechanism shall consist of finks, levers and guadrants as required for
proper control and setting in a desired pasition. The position of the handle of Damper
oparating mechanism shall be clearly visible and it =hall indicate tha position of the damper
in duct Dampers, spliters and their oparating mechaniem shall be fabricated of GE sheets
of 16 SWG and shall be easily accessible through suitable access doors in the ducts,
Dampers shall ba installed in duct st &ll required locations such as chules, branches ste,

m. Back draft damper

Back draft dampes shall be measured by their cross-secltional area perpandicular to air flow
based on the approved drawing | as built drawing and paid per unit ares. Quoted rates shall
include necessary collars and flanges for mounting etc. No special allowance shall be
payable for exlension of cross-section outside the air stream.

i Louvers

Louwvers complate with bird screen ete., shall ba measurad from the approved drawings ( as
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built drawing on the basis of core area (exciuding margin flanges) and paid per unit area,
Louvers in supply and exhaust fan units are part of fan units and no separate paymant will
be made fortha same, The louvers shall be made of extruded aluminium power coaled, min.
2mm thick frama & min. 1.5mm thick fing within it

= Ay supporis, nuts, bofts, anchors, fasteners gasket. tools, padget= etc. reguired for
successful oparation and acceptance shall be provided at no extra cost to the client.

. Fresh sir intake grills shall be made of extruded aluminum sections and shall have
washable synthstic type air filter having 90% efficiency down to 10 microns (MERV &)
» A flanged frame using 85 sections shall ba provided on frant face to concaal the gap

betwaen the louvers and the adjolning wall face Corners of frame shall be welded, The
frame shall be made structuratly rigid.

- Louvers made from extruded aluminum section shall be in modular panal form for
ease of handling. Thase shail ba free from waves and buckles. Vertical blades shall ba truly
vertical and horizental blades shall ba truly horizontal. Bult joints In blades shall not be
accepted.

- Additionz| intermediate equally spaced supports and stiffeners shall be provided to
pravent sagging/vibrating of the louvers, at not more than TS0mm centers where the louvar's
length B longer than TS0rmm.

* A bird wire screen made of 12 mm mesh in 1.6 mm steel wire held in angle or chanmeal
frama shall be fixad to the rear face of the louver frame by screans.

0. Fresh Air Intakes

Extruded aluminium construction duly anodized {20 microns and above) fresh air louvers
with bird screen and dampers shall be provided in the clear apenings In masonry walls of
the air handling unit reoms having at least one external wall. Louvars, dampar, pre-filtars,
ducts and frash air fan with epeed regulator shall be provided as shown on Drawings and in
Schedule of Quantities. Fresh air dampers shall be of tha interlocking, cppozed-blade lauver
type. Blades shall be made of exfruded aluminium construction and shall be rattle-free
Dampers shall ba similar to those specified in “Air Distribution” Frash air fanes and fresh air
intakes shall o as per the reguiremeants of Schadule of Cuantities.

B Apparatus and Equipment Connectionsa
Equipments such as air handling units shall be connected to the duct by means of double
canvas sleave of 15 ounce, wovan asbestos cloth connection of at l=aat 150mm long.

Duct sleeves made of 20 SWG thick galvanized sheet shall be used for ducts passing
thraugh load bearing walls or partiions. Seeves shall provide 25 mm clearance all around
as par duct or insulated duct. The space between sleeve and duct shall be packed with
twisted asbestos.

All the sheet matal plenums required to confine the flow of air through filters and fans, shall
be fabricated out of 18 SWG galvanized sheat steel and suitably bracad as required.
Suitable access doors shall be provided for plenums.

. Diffusers & Grilles

All side wall supply grills shall be double deflection type with both horizontal and vertical
vanes being adjustable. Grilles ghall ba provided with multi-louver damper for velume contral
with adjustabls handle. All return air and exhaust grillee shall have only honzontal louvers,
The supply air grillz and return air grille shall be on same face and continuous

Supply air ceiling diffuser shall be provided with volume control dampers which can be
§:
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operated from below,

All the diffusers and grilles shall ba of powder coated aluminium. Diffusers and grilles ghaill
be provided with sponge rubber gasket between flanges and wall or ceiling. Samplas of
grillel diffusers shall be approved by Enginser-in charge befors installation. The shade of
Grills and Diffuser shall match the Building finish and got approved by Engineer —in-charge.

. All air outlets and intakes shall be made of extruded sluminum sectons & shall
present a neat appearance and shall be rigid with mechanical joints.

% Square and rectangular wall outlets shall have a flanged frame with the ouiside edges
returned or curved 5 to T mm and fitied with a suitable fiexible gasket batween the concealad
face of tha flanges and the finished wall face. The core of supply =air register shall have
adjustable front louvers parallel to the longer side to give uple 22.5 degrees verlical
deflaction and adjustable back louvers parallal to the shorter sida to achieve a hornizontal
spread air pattern to at least 45 degress. Return air grilles shall have only front louvers, The
outer framewark of the grilles shall be made of not less than 1.6 mm thick aluminum sheaet.
The louvers shall be of aero foil design of extruded aluminum ssction with minimum
thickness of 0.8mm at front and shall be made of 0. 8mm thick aluminum sheet. Louvers may
be spaced 18 mim apart.

' Square and rectangular ceiling outietzfintakes shall have a flange flush with the
cailing into which it is fitted or shall be of anti-emudge fyps. The outlets shall comprise an
outer shell with duct collar and removable diffusing assembly. These shall be suitable for
dizcharge in one or more directions as requirad. The outer shell shall not ba less than 1.6
mm thick exiruded section aluminum sheet. The diffussr assembly shall not be leas than
0,80 mm thick extruded aluminum section,

' Circular celling outlets/intakes shall have either flush or antl smudge outer cone as
specified in the tander specifications. Flush outer cones shall have the lower edge of the
cone not maore than 5 mm below the undemside of the finished ceilling inta which it s fitted,
Anti-smudge cones shall have the outar cona profile designed to reduce dint deposit on the
ceiling adjacent to the air outlet. The metal sheet used for construction of thesa shall be
minimum 1.6 mm thick extrucded aluminum sheet.

. Linear diffusers shall have a flanged frame with the outside edges returmed 3.5 mm
and shall have one to four slots as required. The air quantity through sach shot shall be
adjustable, The metal sheet used for the construction of these shall ba minimum

1.6 mm thick extruded aluminum sheet.

L Grilles and diffusers constructed of extruded aluminum sections shall have grlle bars
set siraight, or deflected as required, These shall be assembled by mechanical intedocking
of components to prevent distodion. These grilles and diffusers shall have a rear set of
adjustable blades, perpendicular to the face blades for deflection purposes.

. All supply air cutlets shall be fitted with &8 volume control device, made of extruded
aluminum gate section, The blades of the device shall be mill finizh/ block shade pivoted on
nylon brushes o avoid rusting & ratifing neise, which shall be located Immeadiataly bahind

the outlest and shall be fully adjustable from within the occupied space without removing any
i



access panel The volume control device for circuler cutlete shall be opposed blade
radial/shutter typa dampars, or fwo or more butterily dampers in conjunction with equalizing
grid. Opposed blade dampars shall be used for aquare and rectangular cailing! wall outlets
and intakas.

. All the procucts supplied by contractor should supplement 'in performance by
selection curves of product ratings fram the manufacturer,

' Laminar supply air diffusers shall be made of 2mm thick powder coated aluminum
sheet duly insulated with Smm thick dosed cell polyethylene foam insulstion having factory
laminated aluminum foil and joints covered with self-adhesive aluminum tape and having
holes 2/3 mm dig meluding frame work.

T. Testing

After completion of ducting, the entire system shall be tested for air leakages. The maximum
allowable air leakage shall be 10%. On commissiconing of the plant, the entire air distribution
system shall be balanced to supply the required air quantities fo various regions and rooms
fo maintain tha spacified insids conditions. The readings of air quantities after final balancing
of the system through each diffuser or grill shall be recorded and submitted to the Enginear-
in-Charga.

After duet instaliation, total duct work (Air-conditioning end Mechanical Ventilation Ducts)
should be tested for leakage. The procedure for leak testing should be followed as per
SMACNA - "H\VAGC Ar Duct Leakage Test Manual™ (First Edition]

’ This saction of the specification describes the ductwork leakage testing procedure.

" All ductwortk shall be pressure tested for leakags, smoke test is not acceptabla. The
contractor shall provide the necsssary test equipment end skilled |sbour to carry out the
tests satisfactorily.

’ Testes shall be witnessed and cerdified by the Engineer-in-Charge. Prior to withass
of final tests, the confractor shall carry out preliminary tests to ensure the test results ars
within specified limits.

. All duct work shall be tested for leakage without duct insulation or duct enclosure at
the joints

. Accuracy of the test apparatus shall be within:

» +5%of the indicated flow rate or 0.5 s, whichavar is greater, and

" 5% of the indicated stafic pressure in duct under test

. The test apparstus ehell have a calibration cedificate, chart of graph dated not earlier
than one year before the test for which # iz used.

. The enfira air disfribution system shall be balanced with the help of an anemomeater,
The measured alr quantities at fan discharge and at the various outlets shall be within £5
parcent of those specifieds quoted. Branch duct agjustments shall ba parmanently marked
after the air balancing Ig completed so that these can be restored to their correct position if
disturbed at any time.

8. INSULATION

a. Scope



The scope of this section compnses the supply and application of accustic and thermal
insuletion for ducting. piping, eic. conforming to these specifications. The insulation maierial
shall be applied only after the satisfactory testing of the equipmenis, piping, ducting and
accessories etc. The surface of the matesial to be insulated =hall be meazured propery and
insulation material shall be cut to proper sie accordingly with sufficient allowance in
dimension, Material shall be fitted under compression and no stretching of material shall be
parmitted, A thin fiim of adhesive shall be applied on the back of the insulating material sheeat
and then on to the metal surface. When adhesive is tack dry, insulating material shest shall
be placed in postion and pressed firmly to achieve a good bond. All longitudinal and
transverse joints shall be sealed as per manufacturer recommendations. The adhesive shall
be strictly as recommended by the manufacturer, The insulation wark zhall be done by tha
workers trained by the manufacturar represantative. The manufacturer representative shall
visit the site at regular intervals (as required by Engineer-in charge) and shall inspect and
certify tha insulation work quality as per thair standard. Mo insulation work shall be coverad
or handed over without the inspection and certification by the manufacturer's reprasentative.

b Material
SN | Material  of Conduciivii y Densii v [Fire properties aler Orperating
L insulation (k value in|  [Kg apor Temperatur
Wim-"k] @ Cam) rmenh [ range
2 lity (g} ('€
1. Closed cell 0037 40-60  [Chass O as per BS Lh'lwc;[e A0 1o 108
| nitrile rubber 476 Part 6,
fior fire [TODG
ropagation  tes
d Clags 1| as per
RS 476 Part 7, for
urface spread of
flame test
-3 Open cell [.043 I40-  [Class | s per BS 4010 103
mitrile rubder 180 #76 Parmt 7,
for surface
spread of flame test. |
| |
3. Rock wool 035 fid lass 0 as per BS | | 0to 600
Th Part &,
wor fira
pegation test
i Class | as per
5476 Pant T, for
urface spread of
e LSl
= —
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4. [ Expanded | 0.033 0 Fire  retardmnt, [ =200 ta 80
Polysnyrone mellextmpuish, TF
wyuality |
3 EPDM 0037 Ho-6  IClass O g per BS | 40 g0 105
476 Par 6,
T fire
ﬁﬁmpag,atiun test

and Class | & per
BS 476 Part 7. for
surface spread of
{liirne ast

Thickneas of the insulation shall be as specified for the individual application. Each ot of
insulation material delivered at site shall be accompanied with manufacturer's test certificate
for thesmal conductivity values density, water vapour permesbiiity and fire properties,
Samples of insulation material from each lot delivered at site may ba salectad by
Enginearin-Charge and gotten tested for thermal conductivity and density at Contractor's
cost Adhesive used for sealing the insulation shall be non-flammable, vapour proof
adhesiva strictly as per manufacturers recommendations.

. Refrigerant/ Drain pipe Insulation using closad cell nitrile rubber

I, The auter surface of the pipes on which the insulation iz to be provided shall be
thoroughly cleaned and rendered free from all dust and grease

ii Good guality adhesive as per manufacturer recommendation should be usad far
pasting 100% surface ares of insulation to the pipe surface without leaving any air bubbla
or gag betwaen two surfaces. The jointe shall be paste along the thickness of the insulating
material. The longitudinal & radial joints should heve gverlspping 2° strip of same material
with min 3mm thickness.

fii. The insulation matenzl shall be closed cell nitrile rubber covered with 6-7 mil
minimum thickness and 200 gramfsgmt +£10% interwoven glass fabric for UV and
machanical protection and the thickness of insulation shall be as identified in the schedula
of quanfity. All valves, fittings etc, shall be insulated to the same thicknass and in the same
marnner as for the respective piping, taking care to allow operation of valves without
damaging the ingulation.

APPLICATION OF ZINC CHROMATE COATING ON EXPOSED DUCT

. External Surface of duct on which the Zinc chromate coating is to ba provided shall
be thoroughly cleaned with wire brush and renderad free fram all dust and grease.

. Apply three coat of zinc chromate coating eavenly by brush with minimum total
thickness of 1 mm.

I8
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T. VRV (VRF) AND SPLIT AC SYSTEM
A. SCOPE

The scope of this section comprise the supply, instaliation, testing and commissioning of
BEE 5 star rated air cooled Hi-wall or cassette typs splt units (Cooling application)
conforming to these specifications and in accordance with the requirements of Drawings
and Schedule of Quaniities:

Cutdoor Linits

Indoar Units

Refrigarant Piping & Insulation

Drain Piping & insulation

Control Cabling

Stabilizer.

B. OUTDOOR UNIT

i, The outdoor unit shall be factory assembled, weather proof casing (Materal of
construction of casing shall be vendors standard damgn] constructied from heavy SVWG Gl
sheais stesl panals and coated with baked enamel finish minimum 20 microns thick. The
outdoor unit shall be completely factory wired, tested with all necessary contrals & filed with
first charga of refrigarant befora delivering at site. The outdoor unit ghall ba provided with
hydrophilic coating.

i, The outdoor units should have anti corresion paint free plate for easy mounting of
Lt

i, The outdoor unit shall be provided with epoxy painted MS angle supports suspend
from Wall! ceiling for mounting the outdoor unit or floor mounted epoxy painted MS angle
frame for mounting outdoor unit with vibration isolalors. All the supports/angles shall be
coated with hop dip galvanized of minimum 80micron DFT

. The outdoor unit should be fitted with low nolse level and should not ba mora than
Eodb

1A at normal cperation when measured at 1.5m diztance from the eguipmeant,

N The cutdoor unit should be fitted with low noise aere spiral design fan with agro fitting
grill for spiral discharge aiflow to reduce pressure loss end should be fixed with DC/AC fan
motor for betler efficiency.

¥i. Refrigerant Crcuit, The refrigerant (R-410a) circuit shall includa fiquid-and gas shiut-
off valves at condanser end, All necassary safety devices shall be provided to ensure the
safe operation of the system includng high pressure switch, fuse, fan drive overload
profector, fusible plug, crankcase healer, over load relay.

C. INDOOR UNIT

The unit shal be high wall mounted type or cassette type for cooling application. The wnit
shall include pre-filters, fan section and DX- coll section. The housing of the unit shall be
powder coated! haal ireated galvanized steal, The body =hall ba light in weight and shall be
able to suspend from four comers. The fan shall be asrodynamically designad diffusear turbo
fan type. Unit shall hava an exiemal attractve panel for supply and return air

i The fan shall be dual suction, aercdynamically designed, Turbo, mult blade type,
statically & dynamically balanced to ensurs low noizse and vibration free operation of the

syetem, The fan shall be direct driven type, mounted direcily on moter shaft having suopori
LY
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fram housing.

i, The cooling ¢oil shall be made out of seamless copper tubes and have continuous
aluminum fins The fins shall be spaced by collars ferming an integra! part, The tubes shall
be staggered in the direction of airflow. The tubeas shall be hydraulically/

mechanically exganded for minimum thermal contact resistance with ins, Each coil shall ba
factory tested at 271 kgfsg.m .air pressure under water.

fik. Indoor unit shal have claanable type filter fixed to an integrally moldad plastic frame
The filter shall be with inbuilt ionizer; UV filter and germi control filters and shall ba slide in
and neatly insart able type, It shall be possible 1o clean the filters either with compressed air
or water,

v Each unit shall have FID confrol for maintaining designed room temparature. Each
unit shall be provided with microprocessor thermostat for cooling,

W, Esch indoor high wall unit shall ba with cordiess infrared remote confroller as
standard faatures Cordless remota shall have standard features as per standard design of
manufactirers.

vi The units shall have PLC for auto saquencing of split units with microprecessor based
controller along with anclosure [ accessories having facility for configuration as par the
requiramant for saquancad start'stop

D. REFRIGERANT PIPING

Refrigerant piping for the split alr-conditioning system shall be of sofl seamless copper
lubes, Forged copper fitlings shall be used for the refrgerant piping. The refrigerant piping
arrangements shall be in accordance with good enginaering practices as applicabla to the
alr-conditoning industry, and shall include charging connections, suction line insulation and
all other tems normally forming part of proper refrigerant circuits.

I Befare jgining any copper pipe or fittings, its internals shall ba thoroughly cleanad by
passing & clean cioth via wire or cable through its entire length, Subsaquently it shall be
tharoughly blown out using nitrogen gas.

i After completion of installation of the refrigerant piping, the refrigerant piping system
gshall be pressure tesied using nitrogen gas at a suitable pressurs as specified by OEM
(Original Equipment Manufacturer)

ii. The suppler of air-conditioning system shall choose sizes as designed and erect
proper interconnections of the complete refrigerant circuit. The thickneszs of copper piping
shali not be less than 20 SWG.

. Tha suction line pipe eze and the liguid line pipe sizes shall be selected according to
the manufacturer's specified diameter, All refrigerant pipes shall be properly supported and
anchored to the buildng/structure using steel hangers, fasteners, brackets and supports
which shall be fixed to the bullding/structure by means of inseris or expansion shieids or
anchor fasteners of adequate size and number to support the load imposed thereon.

V. The refrigerant plping should be laid in such a way that it should not distort the interior
of the room, wierever the refrigarant pipe has to be |aid across the room, it should be laid
in a concealad manner by making eppropriate boxing arrangement matching with the interior
of the room. All aszociated minor Civil Engineering works (like chasing on wall, ceiling & re-
plastering & répainting &tc.) related with the above items are included in the scope of wark.
The above scope does not include false celling wherever required.

Wl Entire liguid and suction refrigerant pipe lines including all fittings, valves and straner
bodies, eic. shall be insulated with 13mm thick elastomeric Nitnle runber with mechanical

and UV protection as specified in BOQ.
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Wil Piping work shell be recessed in wallfloor wherever required as per direction of
Engineer-in-chargs without any extra cost.

E. DRAIN PIPING

I The drain pipe connection of each indeor unit should be 25 mm dia. The drain-pipa
should be 4 Kg /cm2 pressure or G.| Class B type. uPVC pipe ISI marked and conforming
o relevant |5 complete with fitting as reguired whereas the connection of the indoor unit to
the uPVC pipe should be with flaxible braided pipa. The drain piping should be insulated
with thick tubular Mitrile rubber Elastomeric insulation a= specified in BOQ.

i Far proper drainage of condensate Ll trap shall be provided in the drain piping
wharever required. The condensate drain pipe arrangsment for disposal of condenzate
water be made in such a way that there should not be any Ieakages of condenzate watar
inside rooms as wall in the route of drain watar pipe line & water should be discharged at
the location jeintly decided with Engineer in charge. All associaled Civil Engineering works
as per raquirement at site in above connection like making chase in the wall & restoring it
original shaps by re-plastering & repainting, etc. are included in the scope of work. The
arrangament of drain-pipe shall be made in such a way thal it should nol affect the aesthelic
of the building &2 weill 85 maintenance frendly & easily accessibla.

F. VARIABLE REFRIGERANT VOLUME AIR CONDITIONERS

The contractor shall supply and install VBV systermn air conditioners wherever indicated, The
system shall be complete in all respects and comply with the specifications as given. The
system shall operate on cooling as well as heating system as per reguirement.

1] Condensing Units:

Each cendensing unit shall ba complete unit with hermetic comprassons, air cooled
condenser, condenser fans with motors, internal piping, switches and internal wiring and
shall be enclosed in 8 comrosion resistant, epoxy coated weather proof outdoor type housing,

The compressor shall be VRV with TwinTriple compressor cantral, The compressors shall
be suitable for R-410a. The optimum capacity control shall ba of muitiple compressars in
accordance with load.

The condenser coil shall be air cooled type with aluminium fine end copper fubes and
necessary raffigerant connections. The copper tubes shall net be jess than /2" 0.0,

The condensear air fans shall be propeller type direct driven, each complete with maotor, The
air guantity and area of the condenser shall ba adeguate for working in the specified outdoor
conditions

The casing shall be fabricated from galvanized steel zinc phosphate and finished with epoxy
coating. Tha casing shall make tha whole unit fully westhar proof. suitable for ouldoor
nstallation on the sea side,

The unit shall include a remote control assembly with thermostat and starting and spesd

switches.
[9



The necessary charge of refrigerant gas and lubricatad oll shall be pravidad to run the
system,
i) Indoor Unit:

The cooling unit shall be matched lo condansing units and shall consist of cooling coil
biower, fillers, outer casing, drain pan, accessories efc

The cooling ceil ghall have copper tubes of not less than 38" ©.D. and continuous aluminium
plate fing with integral collars. The tubes shall be staggered in the direction of air fow,

The fan section shall compriza of 1 no. Aluminium findustrial plastic centrifugal Howar,
statically and dynamically balanced motor, drive package, mounting arrangameant ste.

Tha unit shall include a cordless remote conirol assembly with thermostiat and starter and 3
speed swiiches

i Refrigerant Piping:

The condensing unit and evaporator units shall be interconnected by tvpe ‘| seamiess
cepper refrigerant fiquid and suction lines using flared or brazed fittings. Mecessary
accessories shall be incorporated in the circuit.

The Insulation of suction line zhall be as per manufacturer standard,

B VENTILATION FANS

A, SCOPE

The scope of this section comprises the supply, erection, testing and commissioning of
centrifugal, tube axial, in-line and propeller type fans and roof mounted units cenforming to
these Specifications and in accordance with the requirement of Drawings and Schadule of
Cluantities,

B. TYPE

Centrifugal, tube axial in-line propeller fans and roof mounted units shall be of the type as
indicated on Orawings end identified in Schedule of Quantities. As required / usage fans
should be suitable for chemical & corrosive fume exhaust,

c. CAPACITY
The gir-moving capacity of fans shall be as shown on Drawings and in Schedule of
Cruantiies,

D. AXIAL FLOW FAN
Fan shall be complete with motor, motor mount, balt driven (or direct driven) and vibration
Isolation type, suspensicn arangament as per approved for construction shop drawings.

' Casing: Casing shall be constructed of heavy gage sheet sieal. Fan casing, motor
mount and straightening vane shall be of welded steel construction. Mator mounting plate
shall be minimum 15 mm fhick and machined to receive motor flange. An inspection doar
with handle and nsoprens gaszket shall be provided, Casing shall have flanged connaction

on both ends for ducted applications. Support brackets for ceiling suspension shall be
19
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welded to the casing for connection to hanger bolts. Straightening vanes shall be
serodynamically designed for maximum efficiency by converting velocily pressura to static
prassure potential and minimizing turbulence. Casing shall be bondonzed, primed and finish
coated with enamel paint.
. Rotor : Hub and blades shall be cast aluminium or cast steel construction. Blades
shall be die-formed serofoil shaped for maximum efficiency and shall vary in twist and width
from hub to tip to effect egual air distribution along the blade length. Fan blades moaunting
on the hub shall be statically and dynamizaly balanced. Extendad greasa eads for external
lubrication shall be provided. The fan pitch control may be manually resdjustad at site upon
installation, for obtalning actual air flow values, as specified and quoted,

= Motor: Fan rotor shall be as per the Technical specifications of Elactrical

iteams

' Drive: Drive to fan shall be provided through belt drive with adjustable motor sheave
and standard sheet sieel belt guard with vented front for hest dissipation, Belis shall be of
pil-resistant type.

' Vibration Isolation: The assembly of fan and motor shall be suspendead from the slab
by wibration isolation suspension of rubber-n-sheaar type.

' Aceessones | The following accessones shall be provided with all fans -

' Outlet cone for static pressure regain.

Inlet cone
. Fan silencers may be provided whare spacifically called for in Schedule of Quantties.
Fans shall be factary assembled and shipped with all accessones factory-mounted.
. For smoke extraction application as specifiad in tha bill of quantities the fan shall be
suitable for operation at 250deg C for 2hrs. The Test certificate according to EN 12101-3
cartifying tha same needs to be provided.

E. PROPELLER FAN

Fropeller fan shall be direct-driven, three or four blade type, mounted on a steel mounting
plate with orifice ring.

’ Mounting Plate shall be of steel construction, squara with streamlined ventun inlet
{reversed for supply epplications) coated with baked ename! paint. Mounting plate shall be
of standard size, constructed of 12 to 16 SWG sheet stes| depending upen the fan giza.
Orifice ring shall be correctly formed by spinning or stamping to provide easy passage of air
without turbulence and to direct the air stream.

Fan Blades shall be constructed of aluminium. Fan hub shall be of heavy welded
steel construction with blades belted to the hub. Fan blades and hub sssambly shall be
statically and dynamically balanced &t the manufacturer's works.

i Shaft ghall be of steel, sccurately ground and shall be of ample =ize for the inad
transmitted and shal not pass through first critical speed through the full range of specifiad
fan speeds

' Fan motor shall be as per the Technical specificetions of Elecincal itams.

Accassories | The following accessoeries shall be providad with propelier fans .

o Wire guard on infet side and bird st:ta?g at the outlet.
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Fixed or gravity fouvers built into a steel frame at tha outlet,
Regutator for conrolling fan speed for single phase fan motor.
s Single phase prevantars for 3 phase fans.

F. PERFORMANCE DATA

All fans shall be selectad far the lowest operating noise level Capacity ratings. power
consumption, with operating points clearly indicated. shall be submitted and verified at the
fima of testing and commissianing of the installation,

G. TESTING

Capacity of all fans shall be measured by an anemomater. Measured air flow capacities
ghall conform to the specified capacities and guoted ratings. Power consumption shall be
computed from measurements of incoming voltage end input current.

3. CONTROLS AND INSTRUMENTATION

a. Scope:

This chapter covers the requirements of equipment sefety controls, electrical controls,
refrigerant flow controls, system controls, and variable speed drive (VSD), For chilling units
all the contrals shall be microprocessor based.

b. EQUIPMENT SAFETY CONTROLS

1. Compressor:
Comprassar shall be provided with the following safety controis -
# High dizscharge pressure (HP) safety (cut out) to stop the compressor automatically,

in case discharge pressure excesds a preset safe value. This safely shall operate whan
discharge head prassure axceads the set point. Only manual resetting shall be provided for
thiz safaty.

= Low suction pressura (LP) safety {cut-ouf) to stop the compressor automatically, in
case suchon pressure falls below & pre-set value. This safety shall operate when the suciion
prassure falls below the sat paint, Aulomatic resetfting shall be provided for this safety, with
adjustable cut-in and cut-out pressures. This safaty shall be used for pumping down the
systemn for shutting off the refrigeration plant.

- Qil pressure (O.F) safety (cut-outs) to stop the comprassor, In case lubricating oil
preseure fals below a safe st value. A time delay mechanism shall also be provided, 2o as
to permit running of the compressor upto a maximum period of 80 seconds, with the oil
pressure differsntial below the set value and allow it to continue normal operation if tha
pressure differential builds up to the set value within that time, or otherwise shut-down the
comprassor. Only manual resetting shall ba provided for this safety.

. High bearing oil temperature cut-out {for centrifugal compressaor only). This =hall ba
provided with @ manual reset onfy.

. High lubricatng ol tamperature cut-out ifor centrifugal compressor only), This shall
be provided with 2 manual resat only.

. Tima delay mechanism on the starting gear to limit shon cyeling regardless of
mialfunctioning of cantrols.

The cut-outs (i) to {v) mentioned above shall operate when the respective controlled vanable
crosses the sst point to trip the comprassor, Audlo visual alarm shall be providad to indicate
such opefations. A manual reset shall be pmﬂdad far them,



Safatias mentioned above shall operate when the respective confrolled variable
crosses the set paint to trip the compressaor.
¥ Audio vizual alarm shall also be provided to indicate such operations.

. Condenser

The safety control for a condenser shall comprise & safety pressure raliaf valve on the shail,
This shall oparate to relieve the pressurs at the set point without prior leakage. For small
condensers, a fusible plug may be provided to melt at a predaterminad temparatura

3. Chiller
. An antifresze shall be provided with water chiller, set a8t & few degrees above the
freezing point. This shall operete, when the temperature of water in the chiller

falls below the set point to trip the compressor mator. The reset provided for the safety zhall
be manual,
L Flooded type of chiller in addition, shall be provided with safely pressure ralief valve.

Refrigeration Plant
In additicn toc the safety controls as above for the individuz! componsnts of a
refrigeration plant, the following safety controls shall also be provided for the plant.
a  Compressor motor over currant cut-autl.
= Condenser water flow switch,
Chilled water flow switch,
Condenser ar flow switch in the condenser fan discharge (in case of aircoolad
condensers),
= Ajr flow switch in tha evaporator fan discharge in case of direct expansion coils
i) The above controls, on operation, shall trip the comprassor motor. and these shall be
provided with manual resat arrangement.
iy  The compressor motor shall also be interlocked elactrically with,
» GCondenser water pump in case of water cooled condenser, and condenser fan with
&ir cooled condensers,
»  Chilled water pumps in case of chilled water system and evaporatar fan in case of
direct expansion aystam, and
=  Antifresze thermostal in case of chillers.
) Indicating lamps shall alse be provided on the contrel panel for indicating cperation
of the safeties and inferlocks.

4.
i

8 REFRIGERANT FLOW CONTROLS

A refrigeration plant shall be provided with controls, necessary for starting, stopping and
medulating the flow of refrigerant in the plant so as to satisly the load requiremeants. These
comprise solenoid valve, thermostatic expansion velve, float vaive, compressar capacity
controls efc. and other special controls f specified In a pamicular work

51 Solencid Valve

&) For screw type compressors liguid line solanoidd valve shall be provided in the liquid
ine of the sysiem, ahead of the expansion valve, to sllow or fo stop the flow of liguid
refrigerant to an evaporator, or 8 section of sectionalized evaporator, This shall be cperated
by snap-acting tharmostat and it shall also be provided with a test switch to enable manual
BMErgizing. 19



b} Discharge gas valves shall ba provided In the following applications as required: Hot
gas defrosting. nermally this solenoid valve shall remain closed, but it shall open up to faed
the evaporator with hot gas for defrosting when regquired, especially in cold storage
applications.

c} Salencid valves shall be direct acting in smaller sizes and pilot operated for larger
sizes, as required. The size of the valves shall be determined by the dasired flow rate of
rafrigarant through them and the pressure drop across the same (and naot by the size of the
refrigerant line).

5.2 Thermostatic Expansion Valve

Thermaostatic expansion valve shall be provided in DX type refrigeration plant to modulate
the flow rate of liquid refrigerant entering the evaperater in responsa to the extent of
superheat of refrinerant gas leaving the evaporator, 2o that only a metered flow is ensured
matehing the load, The number of expansion valve shall be such that the specified sccuracy
of temperature control of the system can be achieved and that no valve is expecied to
operate below 35% of its reted capacity. The sizes shall be selecled suitably so as to avoid
hunting. Adjustable super haa! control and external equalizer port shall be provided for each
valve. Each expansion valve shall be easily removabie for cleaning and adjusting.

53 Float Valve

Ficat valve shall ba provided in refrigerant plant with flooded type chillar for maintaining the
liquid level in chiller under all conditions of load at a rate commensurate with the rate of
vaparization, This can ba provided either on low prassure side or an high pressure side.
When provided as low side fioat valve, this shall be located as a part of the chiller or
accumulatar,

6.4 Compressor Capacity Contraol
The capacity control arrangement shall be in accordance with 2,287 for centrifugal type
comprassors and 2.2B.8 for screw comprassors.

10, ELECTRICAL FOR HVAC EQUIPMENTS
All Electrical items & BMS Specification for HVAC to be considersd from electrical & BMS
services specifications respectively.

11. FAINTING WORK

All equipment shall be painted as specified under respective headings. Grilles) diffusars
shall be powder coated as per approved Colour matching with interiors. The contractor has
to get approval of the quality and Colour of paints for all types of painting work,

All pipes for chilled water shall be painted with two coats of minimum 80 DFT of each coat
as per standard code of practice and arrows Indicating direction of flow of water shall be
rarked.

Colour scheme for the plant and equipment
al Colour scheme for equipment like chilling unit, pumps, AHUz etc shall be as per

manufaciurer's standard Colour scheme,

k) The scheme of Colow code paining of pipe work services for air conditioning
L
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installation shall be as per Mational building code and is indicated below;
c) Colour bands shall be 150mm wide, superimposed on ground Colour to distinguish
type and condition of fluids. The spacing of band shall not exceed 4.0m.

In addition to the Celour bands specified above all pipe work shall be legibly marked with
black or white letters to indicate tha type of sarvice and the direcfion of flow identified as
follows:-

E Lettering | First Colour
Description CGround Colour Falony fiea
Chilled water piplng Sea Gireen I}_Ia-:k R | “Black
Central  heating  piping Qe Drcen Black Canary Yellomw
Below 61} deg ©
Central heating piping 60deg Ses Citeen Black | Dark Vioket
Cio [0 dep C
Diain pipe Black White
Wenis White Black
Valves and pipe line finlings White with black  Black
hoamil less
Belt guand Black & Yellow
diagonal strips
Machine Bases, Incriia Bases|  Charcoal Grey
and Plinth . B
Stee] Suppoart ok
Pump sets Balle Ship Grey
Direction of flow of water White armows |
Electricel ~ PanehSub Panel’ |  Light ey or |
Remote Control Consoba vy opproved
Cable Trays & Dutt Support Bilack |

12 MODE OF MEASUREMENT

Represantatives from the CONTRACTOR and Engineer shall conduct a joint inspection of
the Equipment's. 4ll tha discrepancies obsarved either incomplete works or defective work
zhall be clearly indicated in the joint inspection report. The mode of measurameants given
halow is for the purpose of measurament and payment and the scope of works shall be as
specified elsewhera in the specification.

Tha foflowing maasurament code shall apply to this contract-

a. Ducting
. All sheet metal ducting work shall be measured in tarms of final sheet area installed
inSg. m,

. Eg:- Measuremant of 500 mm x 300 mm duct of 1 m length = [(600+300)=2x1)

= 1.80 Sgm

. Duet fittings =uch as bends, elbows, tap-offs, collars, ransformation pieces etc. shall
19

478



be treated as ordinary duct pieces with their length measured along their center line as
mentioned in point (i},

" Vanes, splitters, duct dampars, deflectors, access doors, ate. which are raquirad to
ba installed in the duct wark shall not be measured separately as it shall form part of tha
duct work,

. Duet supports, stiffening members, etc. shall not be measured separataly. Al such
supports/hangars shall form part of duct work.

L Equipmen: connections such as canvas/asbestos/raxing shall be deemed to be part
of the duct wark, ard no seperate measuremant shall be allowad.

. Mo separate special measurament shall be made for bends, transformation piecas,
tap offset elbows, et

5 Fire dampars - shall be measured by their cross sactional ares perpendicular to the
direction of air flow. Quoted rates shall include the necessary collars and flanges for
maunting, inspaction pieces with access door, electrical actustors and panel. Mo special
allowance shall be payable for extension of cross section outside the air stream.

. Central panal for FirelSmoke dampers shall be measured by numbers which shall
include FRLE cable for interconnection of control panal, actuator & AHU panel, No additional
paymeant on account of FRLS cable shall be made.

C For each drawing. all supply of ductwork mus! be accormpanied by computer
generated detailad bill of materialz indicating all relevant duct sizes, dimensions and
quantities. In addition, summary sheets are elso to be provided showing duct area by SWG
and duct slze range as applicable.

. Measurement sheet covering each fabricated duct showing dimensions and extarnal
surface area along with summary of axternal surface area of duct SWG-wise
. All duct pieces 1o have & part number, which should corraspond to the sarial numbaer,

assigned to it in the measuremeant shaat. The above system will ensure speedy and proper
sita measurament, verification and approvais.

. Duct messurements (for insulsted ducts) shall ba taken before applicaton of
insulstian.
. Duct waork shall ba measured saction wise on the basis of external surface ares by

multplying the axial length frem flange face to flange face for each section by the
corresponding duct perimeter in the center of that section length,

. Uniformly tapering straight sections shall also be measured as in (i) above. However,
for special pieces like tees, bends etc. area computations for surface areas shall be done
as per the shape of such pieces.

. The guoted unit rate for extarnal surfaces of ducts shall include all wastage
allowances, flanges, gaskets for joints, vibrafion isolators, bracings, hangers and supports,
inspection chambers/access panels, splitter dampers with quadrants and levers for position
indication, turning vanes, siraightening vanes, and all other accessores required to
complete the duct installation as per the specifications. These accessores shall not ba
separately measured.

. Grilles and diffusers (except linsar diffusers) shall be measured by the cross sectional
areas, perpendicular o the aifiow, and excluding the flanges. Volume control dampears,
wheare providad shall not be separately accounted for,

¥ Linear diffusars shall be measured by linear measuraments only, and not by cross
sactional areas, and shall exclude flanges for mounting of the linear diffusers. The supply
air plenum for lingar diffusers shall be measured as describad above for ducting

1 &
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b. Grilles! Diffuser/ Louver/ Damper:
All grills, diffusers, louvers and dampers will ba measured in tarms of effective area in Sg.m
perpendicular to the direction of air flow.

C. Ducting Insulation
Ducting insulation will bea measured an the basis of centerlineg of insulation and not the outer
ine of insulation

2 Eg- Measurement of 26mm thick insulation on 800 mmx300mm duct of 1m length =
[(800+25)+({300+25)x2x1] =1.9 Sg.m

i No  separale special measurement shall be made for insulation of bends,
transformation pieces, tap offs, elbows, etc. Al such insulation shall be treated as standard
duct insulation.

iii. Insulation item shall include all accessones and finishes as specified. No saparate
meazurament will be made for such items.

i, Duct insulation and acoustic lining shall be measurad on the basis of suface area
along the outer surfaca (Ref IS 14164) of insuiation thickness, Thus the surface area of
externally thermal insulated or acoustically ined duct shall be based on the perimater at tha
centra of thickness of insulation, multiplied by the centre-line fength of ducting including
tapered pieces, bends, tees. branches etc. as measured for bare ducting. In the case of
tapering pieces, their average panmeter shall be considered

d. Piping with/without insulation

i Piping with insulation ghall be measured in running length {melars) for each size of
pipa.

i Tha laength of plping including accessones and fitings shall be measured along the
canter line of piping.

iii. Mo separate measurament of flanges, bends, slbows, reducer, expanders, tees,
CIOSs pipe suppons, hangers, anchors, sockets for thermometer, pressure gauge, gaskeats,
sealants etc. shall be made. All such fittings / accessaries shall be treated as normal piping
v, All accessones and finishes connectad with insulation work shall be deemead to form
parn of Insulation, and no separata measurement shall be made for such items.

V. Fiping shall e measured along the cenfre line of installed pipes induding all pipe
fittings and accessories bul excluding valves and other items for which guantites are
specifically indicated in the schedule of work. Mo separate payment shall be made for fittings
and accessaries.

vi The rates for piping work shall include &l wastage allowarces, pipg supporns,
hangers. nuts and chack nuts. vibration isolators, suspension where specified or reguired
and any other item &s required to complete the piping installation, None of these items will
be separately mezsurad nor paid for,

wil, Piping measurament shall be taken before spplication of the insulation in the case of
insulated pipa work,
viii.  Pipe insulation shall be measured in unite of length along the centre line of the

mnsulated pipe. The linear measuraments shall be taken before the application of the
insulation. For piping measurements, all valves, erifice plales end sirsiners shall be
considered strictly by linear measurament along the centre line of the pipes, and no special
rete shall be applicable for insulaton of any accessories, fixtures or fittings whatsoever,

il

450



a. Pipa fitting, valvas etc,

I Mo saparate measurament of insulation shall be made for valves, fittings such as
bends, elbows, reducers, expanders, tees, crosses, flanges, etc. All such insulation shal ba
linear in meters measured along the center ine of piping.

i, &l accessones and finishes connected with insulation work shall be deemed to form
pan of insulation, and no separate measurement will be made for such items.

il Mo zeparaie measurement of insulation on valves will ba made

L Equipment Insulation:

Mo separate measurement for insulation of any equipment shall be made. Insuiation of
equipment shall be deemed to form par of the equipment. Insulation on aquipment shall ba
done as per specs provided,

13. NOISE CRITERION AND VIBRATION ISOLATION

All gir corditioning equipment and materials (like chillers, pumps, motors, fans, ducts, grilles,
acoustic lining etc.) will be selected, designed and installed in such a mannar that the sysiem
ghall ba free of vibration and disturbing sound.

14, PERFORMANCE FOR TEST RESULTS & NOTES ON TEST INSTRUMENTS
AND CAPACITY COMPUTATIONS
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| SLNa. o ltarn - Test Results
= Ambigr! conclibons 0.8 Tamp | -degC
W B Temp | -dagC
I — ! HRH -
2 COMprassons R.P.M
Suciion prassun = Kgisg.cm
Discharge pressure | -Kgisg.om
| | Ol pressurs Hgisgem
i 3 Compressor Motors R.PM
Voltage - Uinlin
Curmant
{iat 100% koac = Smps
(i) &t partial load
{ =~ BmpA
{b) - amps
I i) - Bms
| 4 Watar Chilkars Wabsr fow rale - LEM
| Watar lemperaiure
Entering -degC
Leaving -dag C
Watar pressure
Entaring =Kifaq.cm
h Leaving -Kpsg.em
i Condenssrs Watar low rako =1Pu
Water empersture
Enlaring -degC
Leaving -degC
Watr gressirs
Enlering -Kgfen.em
. Leain Kplscm
] Pumps RPM
' | Mator curment -amps
Diseharge pressare | -Kpleg.om
= Bucton pressure -Hp/eg.cm
T Cooling Toiers Water iempemsturs
Enerting -dag T
Laaving -dag C
Wetbulb apgrosch | -degC
Fan melos current | - amps
Fanmoles voltage | -walls
Fan molos B2 M
NOTES

A, Test Instruments

. All nsfruments for testing shall be praovided by the air conditianing cantracior,

. Thermometers u=ed for measurement of iemperaturs of waler | refrigerant shall have
graduatian af 0.1 deg C and shall ba got calibrated from N.P.L or any recognized test housa
before hand.

. Thermometers used in the psychrometers shall have graduations of 0.2 deg C and

shall be calibrated as at (2) abova. s
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Air — handing | Moathiy 11, Ingpectall air handling and fan call units,
units and fancod | inspechon 2. Check all air ers and clan of change Mllers 35 necessary. I
Lnits | 3. GCheck all water colis, seals and pipelines Tor keaks and recify |
. a5 necessary.
| 4. Check and re-calibrate modulating vaives and controfs, Adust
| and rectly as necessary bo ensure compliance to the onginal
specifications.
' 5. Purge air from all water colts.
I: | 6 Check all fan bearings and lubricate with grease as necassaw
7. Check the ension of all bel drives and adjest as necessary.
8. Check and clean all the condensale pans, trays and drains
|_ . E 8. Check measure and re-calibrate ali sensars ¥ necesgary,
[ ' 10. Check, tlean and service smoke deleciors. Camy oul a system
' test to ensure thal fhe smoke detector will trip the AHU's.
11. Check spring vibration isolators for abnomal vibration. Reclily
- it macassary,
| 12. Cell o be cleaned by (2) spray of high-pressure clean water
(not exceeding 30 psi (b) with chemical spray, if nacessary,
Al handling | Ansual 1. Perdormall functions for manthey checks.
units and fan coll | inspection prior | £ Tighten molor lenmingls
units o expiy of |3 Checksiarier conacts.
waranly period_| 4. _Test and callorats overload seflings. .
Alr coofed | Monthly check- | 1. Check condenser fan molor boad ampane.
 packaged  unils 2, Check fan and molor mounting brackets.
and  precision- 3. Check shafis and bearings. Lubricale wih gesse as
computer  air- necassary.
condifion 4, Chedk the ension of all belt drmves and adjust as necassary.
aquipmeant 5. Gheck for rafngerant leaks with eleclronic leak detactor.
6. Check electrcal lerminals apd contaclors operation and
conneciions for ightness.
7. Check compressor motor cument,
| & Checkreingerant line driers and moisture indicators.
Al cooled | Annual Perform all functions Usted in the morthly checks.
packaged wnits | inspediion prior
and precision-ac | 1o ewpiry of
equipment wamanty pericd.
Air  digiribution | Monthly  and | 1. Check oparstion of 2l modulating and fixed dampers
sysiem | annua controfiing air fiow through unit. Lubricate all damper bearings
nspection  pror and linkages as necessary,
fo  expiry of |2 Camry out space temperature checks on airconditioned sreas
warranly period with thermo hydrograph, Balance air flow as necessary lo
comphiance with requirements of original specifications. These
checks nclude the calibation of sensors, thermostal, elc.
4. _Check noise lavel of dischamed air from diffusers
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Ventiation  Monfnly  check | 1. Check adjust a5 necessary Ihe ar flow of all fans are in
and annual compiance with the onginal specificalions,
| inspaclion prior | 2. Check the tension of all belt drives and adjust as nacessary.
o expiry of|3 Checkandlubrcote 2l Yan bearings
wairanty perod | 4. Tighten motor lermings,
5. Check starer contacts,
6. Test and calibrale overioad seflings.
7. A system check shafl be camed out for all Mechamcal
ventiiation (MV), Pressusisation and Exhaust system to verily
; | the performance of the systems. 2
Swicnboad | Seemonthly and | 1. Clean and adjust all switch gear, contaclers, relays and
annugl assorialed elecrical equipment at intervals not exceeding six
nspeclion  prior monins.
io the expiry of | 2 Check and prova operation of thermal over load and prolection
fhe  warranty |  devices
period 3. Check and ensure lightnvess of all equipment fastenings and
cable terminations within swilch boards.
: | 4, Vacuum clean all switch board cubickes.
Piping gystem | Monthly E"H:'ll'l Check 3 piping system for leaks and repair these where they
annuigl have occurmed.
| nspection pror | 2. Check for damage & deteroration of maulalion or sheathings,
o expiry o Reclify as necessary .
_ warranty period |
Caonsumahle The department shall supply the following consumable maledals 25 and |
materials when required -

1, Al ois and gresses required for |ubrcstion of compressoes, fan
bearngs, molors bearings, phuote and othar moving parts

2. A refrigerant  required for fopping up. Refigarant loss i doe to

manifactuning defect or due to negigence shall be made good by

the contracior,

All consumable fiter efermants’ rolfs

4. Al chesmicals for the comec chemical reatmeant of e cooling lower
and chilled water system,

5 Al carbon brushes required o replace wom brushes in elscine
matirs,

8. Al escinc conlact points required o replace wom dechic contact
points in switchgeaas, molor staner gaars, alectrnc contol gears
and electric retays.

7. Al electric foses raguired |o replace blown fuses,

Just befiore the axpiry of the warranty of the conlract, the corfracior shall

carmy out @ complete systam operability test on all the systems o sub-

systems as cafled forin the contract.

The purpose of e test is fo varily that the pedomance of all the

sysiems or sub-syslems in the confrac! = |n accomance fo 1he

specifcatons.

All sl shal be carried oul in the presence of the Enginger-in-Charge or

his representative.

The warranty pericd is deemed to be over IF the depariment or his

represenialive & completely salisfed with the system perormance
during the best

Lo
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16. INSPECTION, TESTING AND COMMISSIONING

a. Scope

This covers initial inspaction and testing of equipments/ matenals on receipt at site. final
inspection testing and commissioning of all equipment at site and description of tasting
requiremenis and procedure.

b. Initisl Ingpection & testing at Manufacturer's Works

i} Initial inspaction of matenals &aguipments at manufacturer's workes will be dane by
the enginger-in-charge or hiz representative. For item/ equipment requiring initial inspacton
at manufacturer's warks, the contractor will intimate the date of testing of equipments at the
manufacturer's works before dispatch. The contractor shall give sufficient advance nolice
ragarding the dates proposed for such tests to the department's representative(s) to facilitate
his presence during testing. The Enginear<n-charge at his discretion may witness such
testing, Equipments will be inspected at the manufacturer/ authorized desler's premizes,
before dispatch to tha site by tha contractor.

i} The Engin=sr-in-charge also reservas the right to inspect the fabrication job at faclory
and the successiil tenderer has to make arrangements for the same

it} The materials duly inspected by engineer-in-charge or his authorized representalive
shall ba dispalched to site by the contractor.

Initial Inspection at Site

i Ducting

al Tha shast used for ducting shall be checked for physical test at site. The physical
test should include the sheet thickness and band test as per relevant |S apacifications.

b) Zine coating of GES Shest as menticned in the tender documents may be got tested
from & laboratory to verify thal same meets the contract requirements,

il Switch Gear, Control Gear, and Maasuring Instrumeants

These should ba of specified make. For air circuit breaker manufaciurer's test cerificate
shall be fumished by contractor and the same shall be verified as per contract requirements,
i, Elactric motors

Electric motors should be of specified make, manutacturer's test certificate for electric motor
shall ba furnished,

v, Pipez and Yalvas

aj It should be checked that the same is as per makes specified in contract.

b) Dimensions induding weight shall be checked for pipes against the reguirements of
contract.

W, Insulation and acoustic lining

a) Phy=ical verification for thickness and make should be made sz per contract befora
application of insulation

b} Manufacturer's test certificate for density should be furnished.

c. Final Inspection & Testing

Final Inspection & testing will be done by the Engineer-in-Charge or his reprasantative.
I, After completion of the entire installation as per specification in &ll respects, the
contractar shall demaonstrate froubie free running of the AC equipmenis and instaliation far

a pefiod of minimum 120 hours of running.
0



i After the trial run, the contractor shall offer the plant for the ssasonal test, namely test
for summer or monsoon whichever ocours earler.

i The equipment capacity computations shall be camried out,

. The input EW of the unit! TR at full load shall also be checksd against contract
requirements, if any

¥, Prezsure drops across chiller and condenser at specified flow rates shall be checked
agalnst the contract requirements.,

Wi. All instruments for testing shafl be provided by the contractor. The accuracy of the
instruments shall be as follows:

a) Temperature: Liquid in glass thermometer having accuracy £ 1 deg. C as per IS:
4825

b)  Woet bulb Temperature: Sling psychrometer confirming to 15; 6017, Scale Error: For
less than 0 deg. C: 0.3 deg.C * 0.2 deg.C

Farover Odeg, - 02 deg.C £0.1 deg.C

(] Prezsure Gauge: With the accuracy of £ 1% for maxmum scale value from

10 to 90% and + 1. 9% for maximum seale valua for rest of the scale canforming to |S: 3885,
d) Water flow meter; Water flow shall be measured uzing the arrangament installed as
per schadule of work:

d. Safety measures

All equipments shall incorporale suitable sefety provisions to ensure safely of the operating
parsonnel at afl imes. The initial and final Inspaciion reports shall bring out explicitly the
safety provisions incorporated in each equipment.

Testing OF Air-Conditioning System
Routine and type tests for the various items of aquipment of the system shall be parformed
at the Contractor's own cost and test certificales are to be submitted

The performance tests to determine whether or not the full intent of the specification is met
shall be conducted by the contractor. Afier notification to Engineer In charge that the
installation has been completed and the plant has run continuously for 2 period of at least
one week. The contractor shall conduct under the direction and the presence af Enginear In
charge such tests as specifiad to establizh the capacity of various equipmant supplied and
installed by the contractor,

The contractor shall operate, test and adjust the air-conditioning system unite, fan, mators,
all air handling appliances including adjustment of regulators, dampers, ete. All testing
equipments, labour, operating personnel, o, refrigerant or any other item required for these
{m=ts shall be provided by the contractor to enaile the plant to be put in @ continuous running
test

TEST PROCEDURE:
a. Design Conditions:
The ingide and outside condifions zhall be recorded on hourly basis. The outside and inside
dry bulb and wet bulb temperatures shall be recorded by means of a sing psychromaier
with mercury thermometers. The relative humidity shall be computed from the psychomeatnic
chart. The inside dry bulb temperature and relative humidity shall fall within the specified
limits

20



b. Capacity of the Plant:

The following aspects shall be checked before conducting the peformance tests!

. The outside conditions shall be as close to the design velues as possible.

' The interna! loads of varous spaces shall be close to the design values as far as
possible. Otherwisa intermal loads shall be simulated to a value required to satisfy the design
condition

. The plant shall be fully loaded and the tempaerature stabilized

L Hourly readings of water flow shall be recorded.

] Heurly readings of pressure, temperature, electrical eurrent, vellags and power factor
shall be recorded.

. Cooling coils of air-handling units:

The flow of air over the cooling soil shall be measured by recording the velocity of air acrosa

each filter placed before the cooling coil. The velocity shall be measured by means of an

ENEmometer.

Alr guantity across the fillers = Velocity of air across the filter in FPM x Net filter area in Sq.ft

The wet bulb temperatura of air entering the coll and that leaving the coil shall be measured.

The enthalpy of entaring and lesving air shall be notad from psychomeatric chart,

Etnﬁﬂsmndihg le the WB temperature recorded. Say, He = Enthalpy of entaring air in
ulo.

Hi = Enthalpy of l=aving air in biufio,

Capacity of AHU in TR = {cfm of AHU x dh x 4.5} / 12000
{(Whara dh is tha differance of temp. air antenng and leaving scross the coils)

d. Compressor
The following readings ghall be recorded:
B Suction gas pressure

Discharge gas pressure

Suction gas femperature

Discharge gas temparaiura

Readings of ammeter, voltmeter & power factor meter.

Sama pressure gauge shall be used for different measuraments and the same thermometer
shall be used for diffarent temperature measurements. The capacity of the compressor shall
be computed from the performance chart suppliad by the manufaciurer

KWiTon of the compressor = (Power Input in KW)
Compressor capacity in TR

e.  AirBalancing

Systemns are to be balanced by first adjusting the total flow at the fan. then by adjusting main
dampars and branch dampera, Only final minor adjustiments are to be made with register
and diffuser dampers. Balancing of the alf system shall be accomplished without causing
objectionable air ncise, Baffles and orifice plates required for proper air balance shall be
fumished and instzlled by the contractor. Basically the following lests and adjustments are
required.

£4
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' Test all the fan systems to provide proper ofm/ emb.

Adjust fresh air, return air and exhaust dampers to provide proper air quantities in all
modes of control, _

' Test and record fresh air, return air and mixed air temperature at all air handling units.
Tast and record dats at all coils efter air and hydronic systems are balanced. Measure wet
and dry bulb temperature on cooling coils.

' Make point tube tansverse at all main supply and return ducts to set proper air
quantities. Adjust gll zone and branch dampers to proper cfim' cmi.

' Test and adjust each register, grills, diffuser or othar terminals equipment to within
5% of design air guantity. Each opening shall be defined on the lest report by siZe,
manufacturar's madel, room location, design cfm and actual cfm. Outlets shall be adjusted
to minimize objectionable drafts.

' Test and record static pressure drop across all filters and major coils,

High valacity duct systems shall be tested for leakage. if excessive or audible leakage
is detected, the defect shall be repaired by the contractor. Sufficient static pressure readings
shall ba taken from the air handling units to the terminal unite to establish system static
pressure,

Aftar the desired inside conditions are achieved the guantity of sir through every cutlet shall
ba measurad:

Air Qty (CFM) = Air velocity at the outlet in FPM x Effective area of the outlet in Sft.

f. Water System

Systems are to be balanced by opening all valves, closing all by-pass and setting all mixing
vakheas to full coll Nlow. Water systermns shall be clearaed of air, VWernfy that the system hes bsen
properly cleaned, flushed and treated before lesting. Basically, the foliowing tests and
adjustments are required.

Test and adjust all pumps to deliver the propsr gpm. Record rpm, maotor amperage,
discharge and suction pressure, Pumps shall cperate without objectionable noisa or
cavitation. Plot actual pump and system performance points on manufacturers pump
cunves,

. Check all expansion tanks for proper filling pressurization. Yerify operation of
automalic fill and relief valves.
. Chack tha operation of ail autamatic valves.

Test and adjust corract water flow through chiller, major items of 2quipment and main
water circuits, The balancing valves, provided on the squipment shall be usad for
adjustment.

. Check capacity output of chillers and sat water flow rate for propar data,

Check and adjust each coll to provide proper gpm. Record water and airtemperature
changes and watsr pressure drop.

' Sel pressure drops across coll by-pass to match coll full-flow pressure drop.

g.  Balancing Tolerance:
Systems shall be balanced within the following tolerances.

iy Duct leakags Rates (at operating pressuras) 5% of full flow
Low prassure ducts
20



(00 0.5 kPa)

Mediurm Pressure ducls 1% of full flow
(0.5 to 3 kPa)
High Prassure 1% of full flow

{Greatar than 3 kPa)

i Air flow rates

Under 70 I/'s 10% of flow

Crvard at 70 Ifs 0% of fliow
1] Water flow rates

Chilled Water 2% of flow

Other 5% of flow

V| Head fiow rates
Heat exchangers 5% of design capacity

h. Performance Testing At Various Loading Conditions:
The performance tests shall be conductad for various loads such as 100%. 75%. 50%. and
25% of the capacity of the plant.

i. Functional Tests Elactrical Equipmeant:

1) All the cables shall be iested for continuity and absence of crass phasing

Inzulation resistance between the phass conducters and the earth shall be measurad with
the halp of a 500 ' megger.

2) Motora:

a) Insulation Resistance of all motors shall be tested with megoer and the value shail
naf be less than 1 Meg-ohm

e} Starting current shall be recorded,

c) Starter cperation shall be checked for single phasing by removing one of the phases.
d}) Overioad pratection shall be checked by altering the starter thermal overload satting

J Safety Devices & Controls:

a} Interlocks for cormpressor mator with that of chilled water pumps shall be chacked.
s}} Flow switches in chilled water lines shall be checked.

c) High prezsure-stat shall ba checked by varying the setting of the cufout.

d) Low pressure stat shall be tested by closing the pilat solenaid valve

g Anti-freaze thermostat shall be tested by varying the sefting.

f) Cil failure switch shall only be testad by varying the satting.

gl Functions of safety device and controls to be checked,

CAPACITY CONTROL:

The capacity contrel arangement shall be tested by varying the load on the plant. Any other
procedura recommended by the manufacturers may be adopted with pricr pemmission,

The following readings shall be recorded hourly during the tests and capacity of the plant
shall be computed,

a.  Compressor
3
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it Suction pressura - kglem2 (psi)

ity Suction temperature s ol (aF)
iii} Discharge pressure - kalem2 (psi}
i) Condensing Tempr. - oC (of)

W) Ol pressura - kglem2 (psi)

vi]  Compressor Speed - RPM

b. Compressor motor:

i} Rated capacity - HP

i) Rated volts - Woits

i}  Rated current > Amps

i) Starting cumrent - Amps

e Power consumption for 100%,. 756%, 50% & 25% loads
i} Motor current in amps. - Amps

i} WVolage - Wiolts

i} Starting currant - Amps

d. Condenaar

i Refrigerant condensing pressure. - kgfcm2 (psi)
i) Refrigerant condensing Temp. - oG (oF)

iy Temp. of water entering - oG (oF)

W) Temp. of water leaving - oG (oF)

] Water flow rate - lit'sec. {gpm)

a. Evaporator

}] Refrigérant evaporating pressure - kafemd (psai)
i) Réfrigérant evaporating Temp. - ol [oF)

iii) Water flow raie - lit'sec. (gpm)

wy  Entering water tamp, - ol (oF)

vl Leaving watar temp. - oG (ofF)

vi)  Pressure drop through chiller - kglom2

T Air Grillez

i Araa of Grilles - m2 [sq. fi)

i) Velogity - mie (FPM)

i Air flow rate - m3 (FPM)

W) Temperature DB - ol (of)

v) Temperature WEB - ol (oF)

17.  RUNNING IN PERIOD & DATE OF ACCEFTANCE

a. After the installation work has been complated by the contractor, tests shall be
conducted by the contractor and necessary adjustments shall be made safisfying that the
complate HVAC system with plant including low side equipments is czpzabie of continucus
running. There after contractor will offer to the employer a running-in penod of 7 days subject
to a minimum aggregate of 120 hre at his cost. The duty cycle of the HVAC systam during
this running in period shall be same as that specified in the tender documents. In case of

multiple compressor installations, all the compressors should be run by rotation. The HYAC
2t
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system will be operated and a log of all parameters will be maintsined during this pered.
The contractor will be frea to carry out necassary adjustments etc. dunng this period without
stopping the HVAC system. Record of inside conditions will bea made during this period to
check tha same are as per NIT requirements. The HVAC system will be said to have
successiully complated the running-in-period, if no break down or abnormall unsatisfactory
aperation of any machinery cccurs during this perod. After this HWVAC system plant will ba
made availabla for benaficial use. Afler the HVAC system has operalad without any major
bresk down/ trouble and inside conditions are maintained as per NIT requirements for the
above specified running in percd, it shall ba taken over by the employer subject to guarantes
clause mentioned below. This date of taking over of HVAC syatem after trouble fres
operation during the running in perod shall ba the date of acceptance.

k. Any loss of refrigerant or oil during the running in period shall be made good Dy the
contractor free of charge.

. C-apacity t2st of the equipmeni= shall be carriad out as and when conditions becarme
etabilizad.

d. seazonal testing shall be carried out a2 & when outside conditions become suitable,

18. GUARANTEE

=] The contractor shall guarantee that the air-conditioning system shall maintain the
desined inside temperature within 2 1 "C and relative humidity within £ 5%.

b The contracior shall guarantes the systam to ba free from disiurbing vibrations and
noisa.

C The contractor shall guarantes that the capacity of various componenis zs wel as
the whole systerm shall not be lezs than specified.
d, The contractor shall guarantae that the power of various componente az well 55 the

whala systam shall not be more than specified

e, The contracter shall guarantee the complete system to maintain the specified
conditions under all conditions of ambience and internal loads subject to the condition that
designed outside conditons & designed Intarnal loads are not exceaded Also the inlet /
ocutlet temperatures at the specified fow of water in the chiller unit shall be guaranteed.

f, All equipments shall be guarantesd for a parod of 12 months from the date of
acceptance and tsking over of the installation by the amployer against unsatisfactory
performance andior breakdown due to defective design, material, manufacture,
waorkmanship or installation. The equipmeant or companent or any pan thereof so found
defective duning the guarantze period shal be repaired or replaced free of cost to the
satisfaction of the Engineer-in-charge. In casa it is falt by the emplover that undus delay s
baing caused by the contractor in doing this, the same will ba got done by tha amployer at
*t_ha Iri:sh & cost of the contractor. The decision of Engineer-in-chargs n this regard =hall be
ina

8| Ay leakage of mefrigerant andior ol due to defective design, manufacture, and
workmanehip instzllation during the guarantee periad shall be made good by the contractor
free of chargs.

19. TENDER DRAWINGS, DRAWINGS FOR AFFROVAL & COMPLETION

DRAWINGS

The drawings provided o the bidder with the tender documents give a general schema of

the system and are not meant (o be the working drawings. The contractor shall fumish the

ghop drawinge to be sent to the Engineer in charge, of all the equipment/ fayouts after award

of the contract and the same shall be approvad by the Engineer in charge. No work shall be
Xl
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allowed to be executed without the approved shop drawings,

a: Tender Drawinga

The drawings appended with the tender documents are irtended to show the arsas lo be
conditioned, space sllotted for various equipments; tentative ducts, cable and pipe routes.
The equipments offered shall be suitable for installation in the spaces shown in thess
drawings.

b. Drawings for approval on award of the work

The contractor shall prepare & submit 8 sels of following drawings and get them approved
from the Engineer-in-charge before the slar of the work. The approval of drawings howsver
doas nat absolve the contractar not ta supply the agquipmants’ malerals as par agreemeant,
if there i3 any confradiction between the approved drawings and agresment.

. Layout drawings of the equipments to be Instalied at various lacations,

* Crawings including section, showing the details of erection of entine equipments
including their foundations! supports.

¥ Plumbing drawings showing the layvout of antire piping, dia & length of pipes, valves
and isometric drawings showing connections to varnous eguipmeant,

" Electrical wiring diagrams for all electrical aquipments and controls inciuding the
gizes and capacities of the various cables and equipmenis

. Cimansionad drawings of all slectrical and contral panels,

’ Drawings showing the details of all insulatiens and vapour bamisr works,

* Drawings showing details of supports for pipes, cable trays etc.

. Any other drawings relevant to the work.

G Compietion Drawings
3 sats of the following laminated drawings shall be submitted by the contractor while handing
over the instzllgtion to the Department. In addition, one set will be given on compac! disc.

* Instaliation drawings giving complete details of all the equipments, including their
supports, foundations efc.
. Plumbing layout drawings include insulation giving sizes and lsngths of all the pipes

and the sizes and locations of all types of valves, and including section drawings for the
anfire piping Including the pipe connections to the varous equipments and insulation details
wharever required.

' Ducting layout drawings includa insulation giving szes and langths of all the ducts
and the sizes and locations of all types of dampers, grilles, diffusers, louvers, mentioning air
quantities and including saction drawings for the entire ducting including the duct
connections to the various equipments and insulation detailz wherever requirad.

. Line disgram and layout of all electrcal contral panals giving switchgear ratings and
their disposition, cable feeder sizes and theair layoult.

. Control wiring drawings with all control components and sequance of t:-pafa!jnns Lo
explain the cperation of contrel circuits,

20. DOCUMENTS TO BE FURNISHED ON COMPLETION OF INSTALLATION
Three sets of the following documents shall be funished to the deparimant by the contractor
on complation of work:

a. Completion drawings as par 26.0.

b 3 zetz of manufacturer's technical catalogues of all equipmenis and accessanes,

E. Operation and maintenance manual of all major equipments, detaiing all
Adiustmants, operation and maintenance procedure, Mandatory & Recommended spares
list for eech eguipment for Syears
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d A detailed fist of inventory of HVAC sy=tem shall be compiled and submitted to the
Enginear-in-charas for his approval as per approved format.

21. TECHNICAL DATA:
FOLLOWING DATA TO BE FURNISHED BY CONTRACTOR:

COMPRESSOR:

1. Manufacturer
2. Model

3 Type

4. (&) Refrigerant

iy Weight of refrigerant per unit

5. Oiperating speed (RPM)

6. Type of drive and speed ratio

T Mo. of impellers! No. of stages

8. Qut put in TR and input power consumption in KW, at the selected operating
conditions % of Load Input KW at 0.0002 (FPS) fouling factor for chiller

100% load

TE% load

20% load

50% load

40% load

25% load

10% load

2 Type of capacity contral
10.  Capacity contral range
11 Type of lubrication

12, Materal of baaring

13.  Operating weight (Kg.)
14,  Owerall dimensions of the machina
15, Compressor motor

i) Mzke

ii) Rated output

i) Working voltage range
i) Type of enclosure

Vi Clase of insulation

vi) Spaed

vii)  Full laad currant
viii)  Starting currant

ix] Efficiency
) Power fachor
i) Temperature nse over ambient of 45 deg C

16, List of Safeties/protection provided in the chiller unit (Whether provided)
i} Motor over currant

1) Owver voltzge

i}y  Under voltage
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(' Single cycle dropout! intermittent power loss
¥l Baring oil high temperature

i} Low evaparator refrigerant temperature

viil  High condenser refrigerant pressure

vii)  High motor temperature (For sealed! semi hermetic chiller units only)

ik}  Prolonged surge in compressor

®) Compressor starter faults

¥}  Star-to-start and stop-to-stop imers for moter protection against rapid recycling
xii)  Low lubricating oil pressure

17.  Details of all tha functions of Microprocessor confrof system are to be enclosed.
Whether enclosad- YeasiMNo.

REFRIGERANT PIPING

Material for pipas

Fipe wall thickness (mm)

Material of filtings

Matarial of valves

Make of TX valve if providad

Make of refrigerant fieat if provided

R i B

ELECTRIGAL

1. Motors (Give ssperate particuiars for each epplication)
{1} Manufacturer

1ii) Type and frame reference

fiii}  Rated output (KVV)

iv]  Range of working voltage (V)

(v}  No, of phases

{vil Rated frequency

(vill Rated spe=d (RPM)

i) Full load current (amps)

fix] Class of insulation

=} Efficiency and power factor at the following loadings 100%, 75%, 50% 25% of
Rated full load

{xi1  Type of bearnngs

2 Motor starters {Give separate particulars for each application).
) Manufacturer

{iy ~ Type

{iii} Rating

{ivl  Whether th2 following protections are provided

{a) Cwar load

{b)  Under voltage
{e}  Single phase preventon (for 3phase motor starters)

i Switch boand:
iy Manufacturer
{iil Type

2l



4. Circuit Breaker
)] Manufacturer
(i) Type
(i)  Rated normal current (ampe)
{(iv) Short gircuit rating (MWVA)
(v Wheihar following are provided
(@) OLtip
(G} EfF tnp
(c) Under voltage trip
5, Measuring Instruments:
()] Manufacturar
{j  HRanges
{iiiy  Dial size
{iv)  Glass Index
B Iron clad switch gears;
1), Manufacturer
(i) Make of HRC fuse provided
5. MNo. Dascription Unit
Services
1.0 VRV type Air-conditioning Units:
1.1  General;
Manufacturer
Overall Dimansiens {mm)
Weight (Kg)
1.2 Compressor:
Refrigerant
Mo. of Cylinders
Bore of Siroka
Swent Volume (mm)
Spaad (R.P.M)
Capacity K. Cal/Hr at
7°C Bat. Suction Temp. and £3.3°C Cond. Temp.
1.3 Cooling Coil:
Refrig. Temp. (oC)
Type of Tubea
Tube Material
Tuba Cia {mm)
1.4 Condenser:

Cond. Temp. (aC)
Type of Tubs

Condition of



Tube Material

Tube Dia {mm)

CONTROLS:

1. hake and type of thermosials

2, Make and typs of humidistat

3. Make and type of damper maotor

4. Make and type of other control components

INSULATION (For each application)
f. Manufactursr

2. Material and dengity

a, 'K value at 10 deg C mean temperature Thickness

LOW SIDE:

A. DATASHEET FOR ALL VENTILATION FANS
. DATA SHEET - A- Technical Requiremants

.5:" Drescripion Requirem ents
I Muniibers and minmmum | Refer BILL OF QUANTITIES
CApRLY
3 Air flow rate | Refer scheduls

3 Type of fan motor 415 ¥, 3 PH, 50 Hz TEFC 8q, CagelE-3
enerpy efficient [P35

4 | Type of darter Ltar-Deltz / TOL VD .

] Pre-Filiers (¢leanabie type) Pre filsers {panet type) of 90%0 efficiency down to
& microns 45 per BS EM 779 Muasimum face
velochy 2.5 mis

. DATA SHEET - B

DATA TO BE FURNISHED BY CONTRACTOR

{ for el &iwe ¢ capacity of Fan separately)

51, Ma

D= rigution

Requirement

Fan Tm._

Type

Podel ! MMake

ol Sl I

Minimum Supply Air Qunntity
(54 — CMHY

L4

Totul Fan Stane Pressure
{Pascals)

Externnl Static Pressure
I:FI.L'!I:JIS-?

[Fypee iof Fan
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8 Tvpe of Fan Contral

9 flaximum fan rpm

1, Masimim outlet velooity
11. [ype of Filters

Prefilers

| Mumbers

Drimension

Efficiency

| Face velocity

12 Tvpe of Sturter

13| Motor Voltage
14 Type of Vikeation solatos
E5 Coankrils

1] EHimensions Lx W s H

17 | Operating weight ke
18 Fan rrotor kW raring

. DATA SHEET-C

Diata to ba furnished by the confractor after the award of contractor and before instaliation

T+ Schedule of drawings and documants to be submitted for review, approval and
infarmation with submission dates,

2, Quality Assuranca Plan (QAP),

3. Dimensioned general arrangament drawing shawing all equipment with
accessories, mounting details, ete.

4, Overall space and head room reguiremant with detalls of handling during ersction,
operation and mainienance.

5. Foundafion drawing with static and dynamic loading data, pocket details, foundation
outiine, elc, for all items.

& Cross-zaciional drawings of all iterms with part list and materials of construction.

7. Parfarmance curves and selection charts for fan, filkers, ete. Selection charts and
calculation,

g Operation and meaintenance manual.
. Catalogues furnishing detailed technical data for fan stz

DG Set Specification :-

» CPWD General Specifications for Electrical Works Fart Wl DG Sets — 2013, Amended
(05.11.2024)
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GENERAL

114 INTRODUCTION
1.1:1 Scope
1.3.4.1 Thesa specifications cover the general specifications pertaining 1o diesel enging

driven generating sets & thelr installation,

1.41.2. These General Specifications pover the equipments and matarials for tha DG Sets,
thedr testing and/ or inspection as may be necgssary before their dispatch from their respective
works, their dedlvery al site, all preparatony works, essambling, insizllaton and adjusiments,
commigsioning, final testing, putting into operaton and handing over of the complale system,

I.These Ganeral Soecifications are subject to revision from time (o time.

ILEach DG Sat instafiation work has ltz.own particular requiremerts. These Generzl Specifications

shall be supplamented with tender specificalions as may be required for a particular work, The

tander spacifications, wherever they differ from thess ‘General Specifications’, shall have aver-
fiding value and shall be followed for that particular work, A specimen NIT for DG Set works (2

appended at Appendix IV’ for general quidance

1.1.2 Related Docurments

These General Specifications shall be read in conjunclion with tha Ganeral conditions of cantract
These Genaral Specificalions shall slso ba read in conjunction with the lender zpecifications,
schadule of work, drawings and other documants cannacted with the waork

.13 Site Information

The tenderer should, in s own interest, visit the site and familiarise himsailwith the site condibons
before tendering. For any clanfication, tenderer may discuss with the Enginear-in-Chanje,

1.2 CONFORMITY WITH STATUTORY ACTS, RULES, STAMDARDS AND CODES

All components shall confarn to elevant Indian Standard Specifications, wherever exisiing
amendied to date. A list of such standards ks appended in Appendiz ™"

Al glectrical works shall be caried cul In accordance with the provisions of Indian Electricity Act,
2002 and Indian Electicily Rules. 1956 as amended up to date. They shall alsa confommito CPWD
Caneral Spacfications for Electrical Works, Pan-l {Intemal), 2073 and Part-1! {Extemnal), 1854 and
Part IV [Substation), 2013, as amended up io date,



1.3 SAFETY CODES AND LABOUR REGULATIONS

in respect of all abour amployed diractly or indirectly on the work for the performance of the contracior's
part of work, the contractor at his own axpense, will amange for the safely provisions as per the statutory
provisions, B.LS recommmandations, factary act, workman's compensation act, CPWD code and
instructions izsued from time 1o time. Fallure to provide such safety requirements would make the
tenderar iable for paralty for Rs. 200/- for each vialgtion. In addition the Engineer-in-charge, shall be at
liberty to reake arrangements and provide facilities as sforesaid and recover the cost from the
contracior,

The contractor shall provide necessary barriers, waming signals and othar safely measuras whila
axecuting the work of DG Set installation, cables etc. or wheravar necessary so as 1o avaid sccident. Hs
shall also indemnify CFWD sgainst claims for compensation arising out of negligence in this respect.
Caontractar shall be lisble, in accordance with the Indian Law and Regulations for any acoident ocourring
due [0 any causa. The department shall not be responsible for any accidant nocurted or damage
incurred ar ciaims arising there from duning the execution of work. The contractar shall also provide all
Insurance inciuding third parly insurence as maey be necessary 1o cover the rigk. Mo extra paymant
wollkd be made [0 the cantractor dus to the above provisions thereof

1.4 WORKS TO BE ARRANGED BY THE DEPARTMENT

Unlezs otherwise specified in the tender documents. the following works shall ba arranged by the
Departmant:

|.  Space for accommpdating all the eguipments and components involved in the work, However,
watch and ward shall be responsibility of the confractor,

Il Poweer supply (Singleithree phasa)
1.5 WORKS TD BE DONE BY THE CONTRACTOR

Unless atherwise mzniioned in the fender documents, the following works shall be dane by the
contractor end therefore, their cost shall be deemed o be ncluded in their iendered cost-whether
spacifically indicatad in the scheduls of wark or nat; -

I, Foundations for equipments inciuding vibration isciation springs/ pads.

Il Making good all damages caused to tha structure dering instaliation and resioring the same fo ther
erginal finish

Il Minar bullding warks nacessary for installation of equipments, foundation trench for fuel ine & cable,
making of apening in walls or in fleors and rasloring them to their original condition/ finish and
necassary grouting efc. as required,

IV Al supports for exhaust & water pipes, chimney, bus trunking {f included in scope of contract), cables,
anti-vibration pads etc. &s are necessary.

WAl elecirical work and neutral earthing, body earthing, required for engine & attarnator, main board!
control panels, and control wirng including bop eanhing, If speciied in Schedule of Work

V1Al pepes, bus trunking and! or cable connections.

VIILPOL Le. HSD oil and kb ail for diesel engine for testing & commissioning for 12 hours Ve 1hr of 10%
owartoading at OEA OEM works shall be aranged by the contractor. POL i.e. HED ol and lubs, ol for
trial run of 4 Hrs. ai site at availabla ioad shail be arranged by the department.

VIIl.Painting of all expesad metal sufaces of equipments and compaonants with appropriate colowr

|X Clearance/ Approval of the complets installation from CPCE State Pollution Control Baard, Carntral
Electricity Authoeity {CEA) Lacal Bodies and cther licensing authorites, wherever required
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1.6 RATES

. The rates quated by the tenderer, shall be firm and inclusive of &ll faxes (incleding works conlract
tax), dufies and levies and ai charges for packing, forwarding, Insurance, fr2ight and delivery,
installation, testirg, commissioning etc, at sife including temporary constructional storage, risks,
overhead chargas, general liabilitias/ obligations aic. but exclusive of Service Tex, which shall be
reimbursed on production of documentary proaf of actual payment againet this contract! work

I, Octroi exemption cerificate will be issued by the departmant if reguired by (he contractor. Howewer, the
departrment is not liable (o relmburse the octrel duly in case exemption certificates are not honeured by
the concermed authorities

Il The confractor has fo cany out routine and preventive maintenance as per manufacturer's standards
for a period of 12 montha from the date of handing aver. Howaver, all consumabias (fuel! lube oil etc. )
including filkers will be suppiiad by tha depariment

T POWER SUPPLY AND WATER SUPPLY
Power Supply

I Unless otherwise spacified, 3 phase. 415 volts, 50 Hz power supply shall be provided by the
department free of charge to the contractor at one point for installation &t site suitable for 10 KW
foad. Termination switchgear however, shall be provided by the confractor, Further sxiension i
raguired shall e done by the coniractor

Il. The contractor shall not use the power supply for any olher purposa than that for which it is intended
far. MNe major fabrcation work shall be done at site. Fower shall b used only for welding! cutting warks.
The power supply shall be disconnected in case of such defaultand the contracior shall then have o
arranga the required power supply & his cost.

Watar Supply
Wiater supply shall be made available to the contractor by the Department free of charge at ana paint.
1B MACHINERY FOR ERECTION

All tools and tackles raguirad for unloading / handling of equipments and materials at site, their
assambly, eraction, testing and commiseioning shall ba the responsibility of the contracter

19 COMPLETENESS OF THE TENDER, SUBMISSION OF
PROGRAMME, AFFROVAL OF DRAWINGS AND COMMENCEMENT OF WORK

I. Completeness of the tender

All sundry equipments, fittings, assamblies, accessonies, hardware items, foundation bolis, supparts,
lerrinatian lugs for electical connecticns, cable glands, junction baxes and all ather sundry items for
proper essembly and installation of the various aquipments and companants of the work shall ba
deemed to have been induded in the tender, imespaciive of the fact thal whedher 2uch ilems are
gpacifically manbonsd I tender dacumants or nob

ll.3ubmission of programme

Within fifteen days from the date of recelpt of the letter of acceptance, the successiul tenderer shall
submit his programme for submission of drawings, supply of equipment, instaliztion, teating,
commissioning and handing over of the instaliation to the Enginesr-in-Charge, This pregramme shaill
& framed keeping in visw the building pregress.

ill.Submizzion of Drawings

The contractor shall submit the drawings 1o the Engineer-in-Charge as per clause 1.1% of this
specification for approval before start of work,
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W.Commencement of Work

The contractar shall commance work 8s soon as the drewings submitted by him are approved. The
drawings are fo be submitized by the contractor within 15 days of stipulated date of start, and shall be
approved by the Enginasrin-Charge within 10 days of receipt in his office.

1.10 DISFATCH OF MATERIALS TO SITE AND THEIR SAFE CUSTODY

Tha contractor shall dispatch materials to eite in consultation with the Engineer-in-Charge. Suftable
lockable slorage accommodation shizl be made aveilable free of chargs temporarily. Wateh & ward
however, shall be the responsibility of cantractor

Programme of dispatch of material shall be framed keeping in view the buiding progress. Safe
custody of alf equipmant/ items supplied by the contracior shall be the responsibility of the contractor
tll fimal taking owvar by the deparment

1.11 CO-ORDINATION WITH OTHER AGENGIES

The contractor shall co-ordinate with al ather agencies involvad in the work so that the work of other
agencies s not hampered dueto delay in his work,

142 INDEMNITY

The successtul tenderer shall at all times indemnify the department. consequent on this works contract
The successful tenderer shall be liable, in accordance with the Indian Law and Reguiations for any
accident ocourring dua to any causs and the contractor shall be responsible for any accident ar
demage incurred or clalms arsing thers from on the department during the period of erection,

conglruction and putiing inlo operation the equipments and ancillary equipment under the supervision
of tha succesaiul tenderer in so tar as the latter is responsible. The successful tenderer shall alsa

provide all insurance including third party insurance as may be negeasary to cover the rsk. No oxta
paymant wouid be made 10 the successiul lsnderer on account of he sbove

1.13 QUALITY OF MATERIALS AND WORKMANSHIP

l.  The companents of the insialiation shall be of such design sa as to eatisfactorily function undar all
conditions of cparation.

1. The entire waerk of manufecturafabrication, assembly and Instaliation shall conform to sound

engineering practice. Tha entre Installation shall ba such as to causa minimum tranemissign of noise
and vibration to the building siruchure.

Ik A% equipment and matenals to ba used in work shal be manufactured in factorias of good reputs
havirg excellent track record of quatity manufacturing, perfarmance and proper sfter sales service

1.14 CARE OF THE BUILDING

Care ehall ba taken by the contractsr during execution of the work to avoid damage to the bullding, He

shall ba responsibla for repairnng al such damages and restoring the same to the original finish at his
cost. He shall also remove all unwanted and waste matenals arising aut of the installation fram the sile
af werk freen time 1o timie.

1186 INSPECTION AND TESTING
I The successful lzndeer will arrangs stafifuel!POL for test run at his cost
Inspaction and Testing of DG sete of capacity more than 200 KVA

| For DG sets of capacity more than 200 KVA, testing shall necessarily be carried out at factary!
manufacturar premises in presence of representative of the Department

[l.Far testing, following procedure will be followed. All major items! eguipmants i€ enging & alternator n
assemblied condition, associaled electical contral panels eto. shall be offerad for inspection and testing
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at factory’ manufacturers works. The successful tenderer shall give a nofice of minimum two weeks for
carrying oul such tests. The Engineer-in-chargef or his authorized representative shall witness such
inspectian & testing at mutually agresd date, The cost of the representative’s vist o the faciory will be
bome by the Department

Il. The dapartmant also reserves the right to inspect tha fabrication job at factory and tha successeful
t=nderer has to make arrzangemeants for the same.

V. DG st will be testad on lead of unity power factor for the rated KW rating. During testing, each of the

D.G. sets covered undsr scope of work, shal be cperated for a period of 12 hours on the rated KW at
DG =at's KW rating including one hour on 10% overload after continuous run of the 12 Hours. During
testing all controls! operations safeties will be checked and proper record will be maintzined, Any
defact’ abnormalily noliced during testing shall be rectified. The testing will be declared successful oniy
whean no abnarmality faiure is notized during the estng. The DG sat will be clearad for dispaich o Sita
only whan the testing Is deciared successiul by authorized representativel Enginesr-in-Charge.

Inspection and Testing of DG sets of capacity equal to or less than 200 KVA

. For D3 sets of capacity equal to or less than 200 KA, tasting shall necessarily be carmied out at
site. However, initia’ inspection can be done at factory/manufactsrer works before dispateh at site
af wark at the discretion of Engineer-in-Charge as per details given at 1.15.2.2 above. All major
items/ equipment i.e. engine & alternator in essembled condition, Electrical control panel ete. shall
be offered for initiz! inspection at factory’ manufaciurers works. The cost of the Enginesr's visit to
the factory will be bome by the Depariment. After initial inspection, DG Set and associaled
Electrical panel equiprments shall ba clearad for dispatch at site.

Il.Coples of &l documents of routine and ype est certificaies of the eguipment, carmec out at the
manufaciurers premises shall be fumished to the Engineer-in-charnge and consignse

Il After complation of the installafion work in all respecis, the contractar shall offer (he DG Sets for testing.
Testing shall ba carrad out axactly as par Clauga 1.15 2 4 mentioned above

V. The requirement of testing of DG Set at manufaciurer’s premises, in presence of reoresentative of the
Department, can be dispensed with/ waived off, keeplng In view the axgancy of works, with the prics
approval of the Chief Engineer. However, test cerificates of the particular DG Set on full load, as
meantioned In Clause 1.15 2 4 sbove shall be submitted al tha me of delivery of DG Set at sitz,

Trial Run/ Running-in-Period

After successful testing of the DX Sat, a tral run at available load will ba carmied aut for 120 Hours of
15 Days whichever is sarlier. The DG Set will be operated and a log of all relevant parametars will be
maintained during this period. The arrangement af staff for trial rund running in period will be made by
the successful tenderer However, diesel shall be provided by Department. The contractar will be frese
o carry oul necessary adjustments. The DG Set will be said to have successfully completed the tral

run. if no break-down or abnormal/ unsatisiactory operation of any compaonzsnt of the entira installatian
included in the scope of work of the contract, oceurs during thiz pericd. After this the DG Set will be
made available for beneficial use. After the DG Set has operated without any majar break-dewn!
troubla, it shall be taken over by the depariment subject to guarantee clause of the contract. This date
of taking over of the DG Set, after rouble free operation durng the trial run/ running-in pariad, shall
be the data of accaptancal taking over.

Safety measuras

All equipmants shall intorporate suitable safaty provisions o ensure safaty of the operating parsonnal
az per mangfacturers’ standard practice

116 STATUTORY CLEARANCE(S)

Approval’ clesrance of the complete instaltation shall be obtained by the contractor from CPGB! State
Pollution Gontrol Boards! Local Badiss! Cenfral Elsclriclty Autharity (GEAY ether llkensing awthorities
wherever required. However, application shall be made by Deparment and any statulory feo, as
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applicable, shall be paid by Department directly 1o the govl, authoribies concermsad
197 GUARANTEE

All eqguipments shall be guerenteed, against unsaisfactory performance and’ or break down due to
defeciive design, workmanship of material, for a panod of 12 rmonths from he data of taking over the
installation by the department The equipments ar componants, or any par thereof, 20 found
defeclive during guarantee period shall be farthwith rapaired or replaced free of cost o the
satisfaction of the Enginesr-in-Chargs. In case it s felt by the department that undue delay = being
caused by the contractor In altending the defecty faull removed, the sama will b2 got done by the
depariment &t the risk and cost of the contractor. The decision of the Engineer-in-charme in this
regard shall be final.

1.18 PAYMENT TERMS
The following percentage of contract rates shall be payable against the stages of work shown hergin

aage of Wik Engine-Altermaior A\ ather dems
Sal & AlME Panel
d Aferinitial inspection (wherever B5% 7 5%

pecified] & delivery 2t site in good
ondiion an prorata basis

FI Cn completiaon of pro-rata installation (10 % 0%
Il On commissioning and completibn el B % 5 B
uecessful running in pericd & aking over
the G st by the department. |
Ceduction of Sacunty Deposit shall be governad by standard/ relevent clauses of CPWD-T/8
1.18 TENDER DRAWINGS, DRAWINGS FOR APPROVAL & COMPLETION DRAWINGS
Tender Drawings

The drawings appended with the tender documents are intended to show space allotted for various
aquipments Tha equipments offered shall be suitable for installation in the spaces shown in theza

drawings.
Drawings for Approval on Award of the work

The contractor shall prapare & submit three sets of following drawings and get them soproved from
the Engineer-in-chiarge before the siart of the work. The approval of drawings however does not
absolve the confracior not (o supply the equipments! materas as per agreement, if there s any
contradiction betwean the approved drawings and agresment.

[ Lay cutdrawings of the equipments 1o be instalied including contral cables, fuel’ lube oll pipes
&nd supparis! structure for axhaust piping, Chimney and bus ducts! cable frays

1. Drawings ingluding sactien, showing the defails of erection of entire equipments

Il Electrical wiring diagrams from engina-alternator set to Electrical control panal, Electrical control panel
to essential LT board including the sizes and capacities of the various electricall control cables and
equipment

IV Dimeansionad drawings of Acousiic enclozure’ Englna-Alternator sat and Elecirical control panal
W Drawings showing details of supparta for pipes, chimney cable trays, ducts etc
YlAny other drawings relevant to the work,

Drawings/Documenis to be furnished on completion of Installation
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Two zete of the fellowing laminated drawings shall be submitted by the contractar whils handing over
he instailation to the Deparment. Dne st shall be laminated on & herd base for display m the DG sat
roamiroom where AMF panel is installed and anolher sel ghall be displayed in Junior Enginears room.
In- addition, drawings will oe given on Compact Disc (CD)

I DG eet instalistion drawings giving complete detzile of all the eqguipmentz, inchuding their
foundations.

Il.Ling dizgram and layout of all ebectrical controlfAMF panels giving switchgear ralings and their
disposition, cable feedar sizes and their layout

. Cantred wirng drawings with all controf componenis and sequence of cperations o sxplain the
operation of confrol circults in AMF panel/PCC,

A1) Manufzcturers technica’ catalogues of all equipments and accessnnss

V(i) Operation and maintenance manual of all major eguipments, detailing &1 adjustments, operation
and maintenance procadure,

1.20 AFTER SALES SERVICES

V1. The confractor shall ensure adequata and prompt after sales servica frea of cost during puarantes
pesicd, end against payment after the gusrantes penod is over, in the form of mainienance, spares and
perzonnel 3 and whan required during normal [ife span of tha equipments and shall miremiza tha
breakdown period, Incase of equipment supplied by other manufacturers the firm shall fumish a
guarantee from the manufacturar for the =ame bedore the DG Set installation & aken over,

TECHNICAL
2.1 SCOPE

This section deal with unicading procedures, [ocation, standasd capacities and climatic conditions for
DG sef installation,

Unloading
Gansets without Acoustic Enclosura

I. Gensetshould not b2 lifted from enging end atternator hooks. These are designed for lifting
indwidual tems anly. Momally, provision for Gensst lifting is provided on base-rails. The Genset
should be unkoaded from base rad by lifting with proper Gensat (ifting tacklke or nylon sling/stes
rope of suitable capacity and crane so as to ensure no damage o oil 3ump, air cleaner, radiator
pipes atc,

1. Gensed should be cov'ered with pl]-'lf.fEtl"l].flE:l"IE ar EE:TD«ELLIII"I IEILITI"'I'EI Instalaton o ensue thal water
does not entar insids

. Epreader bar’ epacer plate of suitable size may be required o swoid damagss to Geanset
COMEnanks.

. DG set with Acoustic enciosures are provided with liting hooks,
¥

Location

. DG Sets with Acoustic Enclosure

In case MG sets up to 1000 KA capacity are raquired to be suppliad with acoustic enclosura as par
CPCE norms. DG et wilth acouslic enciosure shall preferably De installed outside the bullding
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(inciuding terrace subject to structural feasibility) & location should be finaized In consultation with tha
Architect However, DG sei should be az near ta the substalion ag possible (e 2= near to Ecsential LT
Panei as possible. Associsted AMF panel’ Electrical panel of the DG Sat can be locsted ingide the
sooustic enclosure or outside the acoustic encosurs as par manufaciurer standard. In case, AMES
Electrical panel has to be installed outside the acoustic enclosure, location of mom to house AME/
Elecirical panel should be decided in considtation with the Architect 5o that it shall be as near o the
acoustic enclosura as possibile. Specially, in case of connection through bus trunking, care should be
taken for sesthetics.

N.DG Sets without Acoustic Enclosune

I Incase of DG Sats bevord 1000 KVA capacily i.e. when DG set is supplied without ecousstic
enclesure, room of appropriate size should be provided to house the DG St The DG set room
should be as near o the substation as possibla (Le. as near to Essential LT Panel as poasibie).
While daciding the room layout, fypical 2-meters free space around Gensel (s recernmendad for
proper hest dissipation and ease of service, However, to avoid het air re-circulation, radietor
cooled enginss should have maximum poesible space in the front, Minkmum 1.6 meter free space
ia must A typical Genset roam is shown in Figura 1,

Il.  Asfar as possible, instalation of DG Set should be avoided in basament In cases whers
instalaton of D.G. Sat in basemeant is unavoidable, due care of supply of adequate amount of air
required for proper operation of D.G. Set shall ba taken.

Il.Mominal ratings of OG Seis
DG Sats are normally svailable in following standard capacities:

(Ratings in KMVA)

75 [0 25 15 {75 25 [0 35 k0 m0 625
75 @25 (110 125 (140 [200 [225 {250 [320 (350 [380
415 W50 500 |55|:| BOD 525 [fOO [750 [1010 |12'5:n 1600

Capacity autput of DG Sat should be specified In tender in terms of ‘Prime Powar Rating at 0.85 load
factor' a8 per Clauza 13.3.2 of ISO-8528 (Part-1), tiled 'Rediprocating internal combustion angine
driven altemsating current generating ssts: Part-1: Appleation, ratings and performance’ (See Appendix
'), Howewver, depending upon the particular application & use, "Continuous’ or “Standby’ rating can be
Specified.

IV.Climatie Conditions

The output of DG Set shall be specified in tender decuments undear aclual site conditions. The tendersr
has to certify that the angine & alternator meets the capacity reguirement after de-ration as per 1S/ BIS.

V.06 Set upto 1000 KA capacity should be type tasted for Noise and Emission nomms/standards ag par
CPGCE as par Appendid 'II° and Appendix Il

2.2D1ESEL ENGINE

Scope: This section covars engine ratng, standard componants of a diesel engine including exhaust
piping.
I Diesel Engine

ll.LEngina Rating

The engine shall be of standard design of the original manufacturers, |i should be 4 stroke cycles,
weter cooled, naturally aspirated’ turbe charged (2s per manufacturer standard|, desal sngine
developing sultable BHF for giving & power rating as par [S0 B528- Part-1in KA at the load tarminals
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of gttermator & 1900 rpm 2t actual site conditions.

The enging shall be capable for delivering specified Prime Power rating at varizble loads for PF of 0.8
fag with 10% overiosd availabla in axcese of spacified cutput for ane hour In every 12 hours, The
avarage. load factor of the engine over period of 24 hours shall be 0.85 (B5%) for psime power cutput.

The testing procedure shall be as mentioned In para 1,15,
The engine shall conform 101510000 IS0 3045/ BS.0849 BS 5514 amendad up o daie.

I Mecassary cortificats indicating the compliance of the above capacity requiremant far the engine model
s0 selected slong with compliance of Noise and Emission nomns as per latest CPCR guidelines for DG
soi capacity up o 1000 KVA, should ba furnished from the manufacturess along with the technical bid,
(Refer Appendix I for noise noms and Appendix 111 for emission norma), However abave 1000 KVA
DG =et, manufacturers shall furnish certificate thal the Engine for the DG set complies with the CPCB
Emission noms

- The angine shall be fitted with following accessories subject to the dasign of tha manufacturer:
1. Dynamically balanced Fly wheel

2. Neacessary flexible coupling and guard for altarnator and engne {apphcable anly far double
bearing altemnator)

3. Aircleaner (dny oil Dath type) as per manufaciurer standard,

4, A mechanicall elesironk govemar to maintain enging speed at all conditions of Ioad. (zee Clauss
22.14)

lIi.Daiy fuel sersce tank of minimum capacily as par Table below, fabricated from M.S. sheet with inlst,
putlet connections air vent tap, drain plug and level indicator (geuos) M.3. fuel piping from f&ank to
engine with vatves, unkons, reducers, flexiole hose connection and floor mouniing pedestals, twin fusl
filters and fuel injectors. The location of the tank shall depend on standerd manufaciurers dasgn

Table | : Recommended Minimum Capacity of Daily Fuel Service Tank

S.Mo.  |[Capacity of DG sat Mirirmum Fuel Tank
Capacity
(il |Upto 25 KVA_ 100 Litres
i} Above 25 to B2.5 KVA 120 Litres
[iii} Above B2.5 KNVA Lo 1256 KVA 225 Litres
(i) Above 125 KWA 1o 200 KA 285 Litres
(v)  JAbove 200 KVA o 380 KVA 500 Litres
(v} ;&tm'e 380 KVA 1o 500 KVA E’FEII:I Litras
{wii} ;hbﬂue 500 KMWA to 750 KA ﬁﬂﬂ Litras

Dry exhaust manifold with swtable exhaust residential grade silencer to reduce tha naise leval,
Wi. W Euitable self-stzrer for 12 W/ 248 W DC.

“Wii.  Batbery charging alternator unit and voltage regulator, suitable for  starting battaries, battery
racks with interconnecting leads and terminais

Wl Mecessary gear drven il pump for lubricating oif, priming of engine bearing as well as fual
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eystems a8 per manufacturer recammendations

Maturaly aspirated’ turbo charger (as per manufacturer standard)

Lubricaton ail cooler

Lubricalion ol fitars with replaceable elements

Crank casa heater as per manufaciurer recommendations

Fuel injectior Engine should have sutable fuel injection system in order to achieve low fusl

consumgtion

Fuel contrad eclenald

Fuel pump with enging spead adjustmeant

Enging Control Pansl fitted and having digital display for following:

a) Start’stop key switch, (f) Battery charging indication

B} Lube oil pressure indication [g) Low lub. Oil trip indication

e)Water temp_ indication (1) High water tamp. indication

d) RPM indizaticn [} Ower speed indication,

&) Engine Hours indications

All moving parts of the engine shall be mechanically guarded in such a manner that a human

finger cannat toech any movieg part.

Radiator! Heat Exchanger System! Remote Radiator{delete whichever is not applicable)

Any other tem not included! specifisd but is a standard dasign of the manufacturer
Govarnor

Mechanical governor of class AZ for up to @nd including 200 KA capacity and Elsctronic govemor of

cl

ass Al for capacity above 200 KVA, as per IS0 3046/ BS 5514 with actuator shall be provided as per

standard design of manufacturer. Governor shall be a self contained unit capable of monitoring speed.

i

Fraguency Variation

The engine spead shall b ga maintained that frequency variation at constant load inciuding no lead
shall remain withir: a band of 1% of rated frequency.

Fuel System

It shall be fed through engine drivan fusl pump. A replacesbls slement of fuel filler shall be suitably
incated to permit easy savicing, The daily service tank shall be complata with necessary suppors,

gauges, connecting pipe work 8ic. In case of Top Mounted tanks, non return valves are must n fuel
supply and retum line of specified value, Pipe sedant should be used for s=aling for all connections
Ma Teflan tape to be wsed. F piping length is more than 10 maters, detail enginearing is required in

conzultation with OEM' Manufaciurers,

Lubricating Ol Systam

shall be so designed that when the engine staris after & long shut down |ubrication falure does not

occur, Nesagsary priming pump for the lub. oil circult s per recommendation o marufacturer shall be
installed, to kaap bearings primed, This pump shall be normally sutomatically operative an ACY DG
supply available with the set.

Starting System
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This shall compnse of necassary set of heavy duty batteries 12V 24% DC [as per manufacturer
standard], and suitshle starer motors, axial ype gear to match with the toathed fdng on the fly wheel. A
firver i the control panal to protect tha starter motor Trom axcassively long crankling runs shall be
suitably integrated with the engine protection system and shall ba included within tha scope of the
work. Baltery capacity shall be suitable for meeting the needs of starting system (a5 three atiempl
sfarting], a5 weall as the requirements of control panel, indicatons and auxifarios such as priming pump
a5 apphicable ete. The scope shall céver all cabling, terminals, including Initial changing e, The sysiem
shall be capable of starting the DG sef within 20-20 sec., even in winler condition with an ambient
ternperature down to 070

Battery Charger

The battery changer shall be suitable to charge reguired numbers of battaries at 12V/ 24 volts completa
with, transformer, ractifier, charge rate sslactor Switch, indicating ammeatar & voltmeter 1o,
Connections between the battery charger & batieries shall be provided with suitsble copper leads with
lugs etc.

Piping Work

Al pipe lines and fitings and ascessonies requirement inside the roomd enclosure and ouiside for
exhaust piping shall be provided by the contractor, This shall include necessary flexibla plecas in the
exhaust, fuel, lub. oll and water lines as are necessarny in view of the vibration isolalion requirement In
the instalation Piping of adeguate size shall be used far lub. ol of the matenial 22 per manufacturer
standard. Howewver, only M.3. pipes for the exhaust ghall be used. For fuel lines within the scoustc
enclosure, PVC braided pipe as per menufacturer recommendaiions can be used. Howaver, for fuel
lines outside the acoustics enclosure only MS pipe be used.

The pipe work shall be Inclusive of all filtings and accessores required such a5 bends, reducars,
elbows, flanges, flexibia connactions, nacessary hardware etc. The installation shal cover clampa,
supports, hangers ebs, a5 are necessary for completing the work, However, the waork shall be
sectionalized with flanged connections as are nacessary for easy isclation for purposes for
mantenance of unit a5 approved by Engineer-in-charge,

Common Bed Plate

Engine and alternator shall be directly coupled or coupled by means of fliexoplated fexible coupling as
per manufacturer standard design and both units ehall be mounted on a commaon Ded plate together
with all auxiianes (o ensure perfect alignment of engine and afternator with minimum viorations. The
bed plate shall be sutable for Installation on sutabie anti-vibraton mouning sysem

Exhaust System: {wherever applicakle)

Exhaust Piping; All M5 Pipes for exhaust lines shall be conforming to relevant |5 The nuns forming
part of factony assemibly on the engine flexible connections up to exhaust silkncer shall be axclusive
of exhaust piping itarm. The work Include necessary cladding of exhaust pipe work wsing S0 mm thick
Loosely bound resin [LER] matiness! mineral wool’ Rockwool, densty nat less than 120 kg/m3 and
aluminium cladding (0.8 mim thick) for the complate porticn. The exhaust pipe work includes
necessary supporis, foundation ete. to avoid any load & stress on turbo charger / exhaust piping. The
aihaust pipe shall be *run along the existing wall of the buillding duly clamped"supooried on
independent structurs for which, the design and Drawing for such slructure shall be gol approved
fram tha Engineer-in-charge.

I {a) Exhaust system should create minimum back pressurs

Il.Numbar of bands should e kept minimum and smooth bends should be used to minimize back
pressure

lII.Pipe slesve of larger dia. should be used while passing the pipe through concrata wali & gap should be
filled wath feit Ening.

V. Exhaust piping inskde tha Acoustic Enclosured Genset room should be lagged with asbestos rope along



with aluminium shast cladding / insulated as per clsuse 2.2.1,12.1 to evoid heat input to the room,

V. Exhaust flexiole shall have It's free length when it 1= installed. For bigger engines. 2 flexible bellows can
be usad.

V1.For engines wp to 500 KWA, only cne below is required. However, if exhaust pipe length is more than 7
m then additional beliow provision for expansion should be provided

VIl.'Schadule B'MS pipes and lang bendlelbows should be used.

VIl The exhaust outlet shoulkd be In the direction of prevailng winds and should not alow exhaust gases to
entar air inlet’ windows eto,

Ix\hen tail end is horizontal, 45 Degree downward cut should be given at the and of the pipe to avoid
rain waler eniry Into exhaust plping.

X \Whnen tail end is vertical, there should be rein trap to avoid rain water entry, If rain cap is used, the
distance babaeen exhaust pipe and rain cap should ke highar than diameter of pipe. Horizontal run of
exhizus] piping should slops downwards away from engine 1o the condansate tiap, Silencer should ba
installed weth drain plug at boitons,

Optimum Silencer Locafion: Location of the silencer in exhaust system has very definite influgncs on
both reduction of noiza and back pressure imposed on the system. The preferred silencer locations are
given in the Table below, where L is length of the total exhaust system migasurad from exhaust
manifold in meters. Please note that locating the silencer as per oplimum sitencer location s not
mandatory. For high rise buildings, sutable arrangements may have to be provided in consultation with
BCoustics engineer.

Cptimum Localion of Silencer {In meters)

n-line Engine |"'u'" Er1_gir|.E

est 215 4L —15) (5 |
ond best L8 (2L —4.5) 15 !
gl'nr-s-t Location of LIS or 3L'5 or at tail end of (3L « 100 5 or at the tail
ilencer [Exhaust piping end of Exhaust piping

Exhausi Stack Height In order to disposs exhaust sbove building height, minimur exhaust stack
hieight should be as follows -

For DG set up to 1000 KVA :-
H=h+0.:2 x KA
Whare H = hiaight of axhaust stack h = height of building
For DG set above 1000 KVA :-
30 m High or 3 m 2bove the bullding helght, which ever is higher

Care should b taken 1o ensura that no cerbon particles emitted due to exhaust leakage enters and
deposits on alternatar windings and on open conmesions,

Suppert to Exkaust Piping: Exhaust piping should be supportad in such manner that load of exhaust
piping is nel exerted o turbochargar.

Air System

It is preferable to provide vacuum indicator with all engines to indicate choked filter. Maxmum air
intaxe rastrictions with clean and choked filters should be within prescribad limit s par CEMY



manufacturer recommendation for the particular model of the engine. Gensets should ba supplied
with rmediurm duty! heavy duty air cleanars (gpecily one only}, (Heavy duty air deaner should be usad
for installations In dusty or palluted surroundings.)

Cooling System

I, System should be designed for ambient temperature of 40 Deg.C.
ILWWater softening! damineralizing plants should be used, if raw water quality is not accaptable.

Il.Coolant should be used mixad with sdditive (in sultable proportion) as per recommendation of OEM
Manufaciurer for various engine modals.

. Radiaior fan flow should ke free from any abstruchion,
V.For radiator cooled DG Set, proper room ventilation should be pianned at the tme of constructon of

05 raom.

Vl.Ramate Radiater can be used in case of basement installation where fresh air may not be available
The proper location of remate radiator s very essantial for the successful and efficient operation of
ramate radiator. In this the coaling media ia ambient air. So in order to obtain maximum efficiancy from
ramaofe radiator, it is necassany ta get fresh air In i sumaunding. The horizontz! distance of rematea
radiatar from engne should not exceed 10 Meter

WII.For the dusty or pofluted surroundings (8s radistor gets clogged) and! or bigger capacity Gensets (say
1000 KWA and above), installation of Cookng System with Heat Exchanger system may be used.

Wil Opbonal items as under may be included as per sile requirement et the discretion of Technical
Sanctioning authority;

Cooling System
a)
b
o
dj

Fuel System
&)
fl

1% Exhaust System

=
)]
i
n

Sfart System
k)
l

Hemota Radister
Jackat WWatar Heater
Crankcass Ol Heatss

Lftar cooler jacket wrbo charger electrical pre hest systems

Fuel Waler Separator

Buxiliary Fusl Pump

Industrizl Grade Muffler
Resgential Grade Muffler

Crmical Grade Muffier
Supar Critical Grads Muffler

Battary Warmer Plate

Battary Chargar

Automatic Float Equalzing
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2.3ALTERNATOR

Scope : This section covers tachnical requirement of the altemator
I. Synchronous Alternator

Self excited, soreen protected, self requiated, brush less alternator, Horizontal foot mounted in
Single/Double bearing construction (specify one anly) sultable for the following

Ratad PF. : 0.6 (ag)
Rated voltage : 416 volis
Rated frequency : 50 Hz
Mo. of Phases: 3
Enclesure  : SPDP
Degree of protection IP<23
Ventigtion Self ventilated gir cooled
Arnbient Temperature 407 C Maximum
Insulation Class ! FiH
Temperature Rise Within class F/H Emits st rated load Voltage Regulation | +H 1%
“oliage varation - 5%
Cwarload duration/capacity | 10% for one hourin every 12 hours of continuous g
Frequancy vanatan Az defined by the Engine Governor [+~ 1% }
Excitation oelf | =eparately exciied (Seif excitation upio 750 KA and separately

axcited system abowe TS50 KWVA)
Type of AVR: Electranic

Type of Bearing and Anti-friclion basrings with Grease lubrcation Lubrication
arrangeament

Sizndard - 124722 L1EC 34 ag amanded upts date
I AMWernater should be able to deliver output rating at actual site conditions.

I The altarmator abave 500 KWVA capacity shall be fitted with sultable Nos, Resistance Temperature
Device (RTD) & Bearing Temperature Device [BTD) aDngwith space heaters, The terminal of space
heaters will be wired to tarminal box and the temperature scanner shall be provided In control panel for
scaling the winding ard bearing lemperalure.

V. Excitation

The slternator shal be brushless type and shall be salll separstely excitad, ssif-requiated having siatic
excitation facility. The axciter unit be mounted on the coniral panel or on the alternator assembly. The
rectifier shall be suitable for operstion at high ambient temperaiurs at site.

V. Automatic Voltage Regulators (AVR)
In arder to maintzin oulput terminal voltage constant within the regulation limits ia
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#= 1%, Automatic voltage reguistes unit shall be provided as per slandarg practice of manufacturer.

VI. Fault tripping

In the eveni of any fault &.q. over voltage’ high bearing temperature’ high winding tempesaiure oran
axternal fault, the AYE shall remave the excilation veltage to the alemator, &n emergency Irip shall

also be provided,
Vil. Standards
Tha alternator ehall be n Bccordance with the folowing stenderds se are applicable.
. 154723 BS 2813 | 1870, The performanca of rotating efecirical machine.
.15 4885/ BS 265 rubes Tor meathod of dectaring efficlancy of alectrical machine,
vill. Pedormance

Il Voltags dip shall ol excesd 20% of the rated voltage for any step load or ransient oad as per IS0
B528 (Pari-1). The winding shall not develop hof spols exceeding =afe imifs dus to imbalance of 20%
betwean any two phases fram no (oad ta full lead.

The generator shal preferably be capable of withstanding & current equal 1o 1.5 times the rated current
for a pariod of nat more than 13 seconds as regquirad vide clause 14.17,1 of |5 4722:1882,

M. The parfformance characteriatcs of the alternator shall be as balow:

Efficiency at full load 0.8 P.F. {i) 1. Upko 25 BVA = not less han 82%
2. Abova 25 KVA and upto 62.5 KA =not less than B6%
3, Above B2.5 KVA & uple 250 KVA —not 1&ss than 30%
4. Abowve 250 KVA = not less than 83.5%

) Total distortion factor Less than 3 %

af 1) 10% overlaad Cine hour inevery 12 hrs of continuous use,
50% overload 15 ssconds,

IX. Teminal Boxes

Terminal boxes shall be suitable for U3, cables’ Bus Trunking. The terminal box shall be suitable to
withstand the mechanical and thermal sfresses developed due o any short cirouid 2t the berminals.

¥.  [Earth Terminals

2 Mos. earth terminals on oppesite side with vibraton proof connections, non-ferrous hardware e, with
galvanized plete and passivated washer of minimum size 12 mm dia. hale shell be provided.

Kl.  Space Heaters

Altemators of capacity more than 500 EVA shall B2 providad with suilable spece hesters fo maintain
the winding temperature automatcally such that it does not absorh moisiure during long idle pericds.
The heater terminals shal be brought to a separate tarminal box suiteble for 230 W AC supply and &
permanent caution notice shall be displayed.

ZAMANUAL AMF PANEL, BATTERIES AND ELECTRICAL SYSTEM

Scope; This section covera technical and funchional requirements of Manual/ AMF Penel, BEatlery!
Elgctrical System.

. Location of Panal
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. DG et with Acoustic Enclosure

Associzted AMF panzl! Manual panel of the DG Sel can be located inside the acoustic anclosure ar
autside the acoustic enclosure &3 per manufacturer's standard, In case, AMF/ Manual panel has to be
installed outside the acoustc panel, location of reom to house AMF! Manual pane! should be dacided in
consultation with the architect as near to the acouslic enclosure as passitle. In cese of connection
through bus trunking, care should be taken for aesthetics vis-a-vis surrounding,

- DG Set without Acoustic Enclosure

In zage of DG Set is supplied without acoustic enclosure, ManuallAMF alecttical control panel should
be located insida the sub station building.

: Type of Control Panel

Control pane shall be ether manual type or AMF lype as per the requiremant of work to be decided by
MIT approving authonty.

- Manual Control Panel

The control panel shall be fabricated out of 1.6 mm sheet steel, totally enclosed, dust, damp and
vermin proef wall mounted! free standing floor mounted type with |P-53 degree of protection & front
operated.

The Standard contiol panal shall consist the following nstruments:
|, Composite meter for digital display of :

Yoltage
. Curnant
& Povwier fastor (fer 15 ENVA and above)
* Fresquency (for 15 KvVA & above)
* Energy Meter (for 15 KA & abova)

.  HRCfuzes of suitable rating.

Il  One MCB of suitable rating for DG sets up lo 45 KV rating or Switch Disconnector Fuse Undt
(SOFUY for higher ratings,

v, Push button-swilch or ON/ OFF Switch for ON &nd OFF operation

V.  Pilot lamps ene Na. in ¢ase of single phasze DG sats and 3 numbers in case of three phase DG
sais.

Wi Battery charger complete with voltage regulator, Voltmeater and Ammeter for charging the battery
from exiemnal mains. This will be in addition to the battery charging aftamator or dynamo fitted on
the enging

S Instrument fuses

All the componanis in the contrel panal shall be propedy mounted, duly wired and labeled, Suitable
terminals ane ta be provided for pansl incoming and outgeing connections:

AMF Control Fanel

|.  Genersl Features: The control pansl shall be fabricated out of 1.6 mm thick sheet stesl, tatally
gncloged, dust, damp and vermin proof free standing floor mounted type & front operated. It shall
& made into sections such that as far as feasible, thare is no mixing of contral, power, OC & AC
furctions in the same section and they are suficiently segregated excep! whiere thair bunching is
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necessary. Hinged doors shall be provided preferably double l2af for access for rowtine inspaclion
froam the rear, Thare s no objection o have single lesf hinged door in the front 28 indicaton
lamps, instruments meter efe, shall be flushed in the frant The degrae of protection required will
be P42 confarmng o 15 2747,

Il Terminal Blocks and Wiring: Terminal blocks of robust type and generally not less than 15 Amps
capacdy, 250/500 WV grade for DC upto 100 % and BE0Y 1100 volts grade far AT and rest of the
Junetion shall be employed in such a manner so that they are freely accessible for maintanance.
All control and small wiring from unit ta unlt ingide the panel shall alko be done with not less than
2 5 sqmm copper conductor PYC insulksted and 880 1100 vaolts grade. Surabla colour coding can
b adoptad. Wiring system shall be neatly fomed and run preferably, function wise and s far as
feasible segregated voltage wise, All ends shall be identified with ferrules a2 the ends.

N, Labeling: All intamal componants shall be providad with sutable identificstion lzbels suitably
engraved. Labeis shall be fised on buttons, indication lamps eto.

IV, Painling: The entire panel shall be given primer coat after proper freatment and powder coating
with 7 tanks process before assembly of various items.

YW, Equipment requiraments: The cortrod cubical shall incomorats into assembly gaeneral equipmiant
and systems a3 undsr;

' Control system equipments and components such 38 relays, CONtACcIOTs, Mers, et
both for autnrmatic oparaton on main faiure and a: well as for manus operaticn

. Equipment and components necessary for teating generating sat's heathiness with test
minde and with load on mains.

. Mecessary instruments and accessores such a5 voltmeter, power factor meter, KW
meter, KWH meter, Amamater, Frequency meter etc. in one energy anslyzer unit with selector swilch to
nbtain the reading of desired parameters.

. Mecessary indication Bamps, fuges, terminal blocks, push buttons, contrel switches atc.

as required.

. Mecassary angingf generating set shut down devices due to faults /abnarmalities

. Mecessary visual audio alarm indicafion and annunciation facilly as specified.

. MNecessary battery charger

. Meceszary axcitation contrel and voltage ragulating equipment. (Alernatively provided
an tha Akarnator itself)

. Mecessary over head bus trunking terminations all intemal wiring, connsckans elc. as
reguired

. Breakers a5 speacified in the schedule of work

Evetem Operstion: The sbove mentoned facifites provided shall aford the following operational
Lo (B Tpt Ty gty |

Auto Mode:

. A line voitage montor shall montor supply voliage on each phase. When the mains
supply voltage fads completaly or fals below set vaiue {(warabie between 50 to £5% of the normal
value) an any phase, the monitor module shall initiate start-up of diesal enginge. To avoid Initiation dus
o momentary disturance, a time delay adjustment betwesn 0 10 § second shall be incorporated in
start-up mnitiatian

. A three attempt starting fadility shall be provided & saconds ON, & seconds OFF, 6
saconds ON, § saconds OFF, 6 saconds ON, if at the end of the thirdattempt, the engine does Nt
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gtar, it zhall be lacked cut of start, & master imer shall be provided for this funchion. Suitebls
adjustment limars be incorporated which will make it feasible to vary independently ON-OFF setting
pericds from 1-10 seconds, If aternator does not bulld up voltage atter the first or sacond start as may
b, further starting atiempt will not be made until the starting facility is reast

r Once the alternater has built up voltege, the altemator circuit breaker shal! close
connecting the load to the altermator. The [ead is now supplisd by the alternztar

¥ When the main supply is restored and is healthy as sensed by the line voltage monitor
setting, both forunder voltage and unbalance, the system shall be monitored by a sultable timer which
can be set betwesn 1 minwte o 10 minules for the boad to be transferred automaticaly o main supply

' Thie diesel altemator sat reverts to standby for necd oparation as per'{a), (b) and [c)

abave.

Manual Mode:

= In & manual mode, it shall be feasible to star-up the generator set by the operator on
praasing the start push bution,

# Three sttempt staring facility shall ba oparabva far the star-up funchon.

. Alternator circuit breakers close and trip operations shall also be through aperator only

by pressing e aporopriate button an tha panel and closure shall be feasible only after atternator has
built-gp full voltage. I the load is slready on ‘mains’, pressure on 'close’ bullen shali be ineffactive

. Engine shut down, ctherwise due (o faults, shall be manual by pressing a 'stop” button.
Test Mode:
+ When under "tesl' mode pressing of 'test’ button shall complete the start up segqueance

simulation and start the engine. The simulation Wil be that of mains failure, Sequence 2.4.2.2.6.1(8)
and (b} zhall ba complatad.

. Engine shall build up voltage but the sat shall not take load by closing of altermator circuit
brasker. When the load ia en the malns, monitoring of perfformance for voltage/ frequency etc. shall be
feazible wihout supply to load.

. If during test mode, the power supply has failed, the load shall automatically get
transferred to alernatar,

. Bringing the mode selector to auto pesition shall shut dewn the sat as per sequence of
£ 4.226.7(d} provided main supply is ON. If the maing supply 15 not available at that tme, the
altemator shall t2ke load &s in (¢} above.

Engine shut down and alternatar pretection equipment Following shut down ard protection aystem
ghall ba integrated in the control pansl

al Emngine:
. Low fubncating oll pressura shut down. This shall be ineperative during stan up and
accelaration pariod.
. High coolant (water) temp. shut dawn,
' Engine over spaed shut down.

by Alernator Protaciion: Following protection arargement shall ba mada:
. Chver load

. Short circuit
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Earth Tault
J Crwar voltage
Maonitoring and Metering Facilities:

a) Mecessary snergy analyzer unit for visual monitaring of mairs, alernator and load voltage,
currant, frequency, KH, power Tactor, etc.

b} A sl of visuzl monitoring lamp indication for
' Load on set
Load on mains
+ St on test {Altarmator on oparation duty, Allemator on standby duty),

' et of lamp for engine shut down for cver speed. low lub, oif pressure and high coadlant
water iempergture, overload trip of alternator, earth fault irip of alternator, engine lock out and failure to
start etc. All these indications shall have an audio and visual atarm When operator accepts the alarm,
the hooter will be silencad and the fault indication will become steady unbil reset by cperating & reset
bution,

Operating Devices: A set of operation devices shall be incorporated in the front of panel as under

a) Master Engine Control Swiich: Thiz ehall cut off in "OFF position DC comtred % tha antine panal,
thus prevanting starl-up of engine duato any cause. However, battery charger, lamp test buttan
faor teating the healthiness of indization Iamps, DC volt matar { ammeter ale. ghail ba oparalive
It shall be faasibla to lock tha ewitch In OFF position for maintenance and shut dovwn purposeas.

by Operation selector switch OFFAUTOIMANUALITEST pesition

¢l Enesgy amaby2er unit for display of various electrical parameters like voltage, current, freguency,
W, power factor, etc

di A set of push button as specihad.

2] Relays, conlactors, timers, circult breakers as required.

1  Mecessary baitery charger with boost! trickle selector, DG voltmeter and DG ammster.
Cempatibility with ‘Buidirg Managemant System'{BMS)

PLC compatibility and reguired nos. of Input’ Qutput terminals points should be provided in the AMF
control panel

Batteryl Electrical System

. Batteries supplied with Genset are generally dry and uncharged. First charging of
uneharged batteries isvery important and should be done from authorized battery charging centre.
Initial charging should be dona far T2-80 hours,

. Batteries should be placad on stands and relatively at cool place

. Battery capacily and copper cable sizes for various engine capacity are recommeanded
a5 indicated in the table below, Cable sizes shown are for maximuem length of 2 m. If langth is mere,
cable size shoulkd be selected in such 3 way that voltage drop does not excesd 2 V. However capacity
as recommended by manufacturer may be taken.

| . Cable Size

G Set Capacity = ] . _
Patlery [Materig lecirical
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Capacity Copper) Sg. mm|  System
AH) | (Vols)
Shove 500 K& - ] i
B0 24
Ahove 125 EVA uplo 50O VA . 70 @
180 12
Above 825 KVA upto 125 KVA b . 50 =
180 - 12__
Above B2 5 KNVA upto B2 B VA ¢ . 80 F
160 12
2 beva 15 BNA uplo 82 5 BVA ] . B0 =
120 12
Ulpko 25 KVA » . 35 p
28 12

For AMF applications, a static battary charger working an mains supply is recommended

o keap the batteries charpad at all fimes:

1.5 5g.mm copper wire should be used for wiring between junction bok and Control

Panal,
Cabling

¥,

Wil

Wil

.

Xl

Fower cabding between alternatar and control panel and controd panel and change over switch to
mains shouid be done with recommeanded cable sizes.

Typical cable sizes for 415 W application are provided in Appandix Vi,

As far as possible, for DG Set of capacity 750 KVA & above connection batween altlernator to
AMF panel & AMF Panel to Essential panel shall be through bus-trunking, For exposed! outdoos
bus trunking pratectian requirement should be IP-55.

It LT panal is pan of tender of the DG Set jobs of 500 KA & above, LT Panel specified, should ba
one of the reputed brands

Owverheating dus 1o looge thimbling ! undarsize cables causes most of elactrical failures, hence
correct size of cable and thimblas should always be usad, if cable s spacifiod,

While terminating cables, aveid any tension on the bolts/ busbars (if cable i specified). While
terminating B, Y& B phase notations should be maintained i the altermator and control panel for
#agy maintenance,

Crmped cables should be connected 1o alternator end cantrol panel through cable giands, i cable
i5 apecified.

Muiti-core copper cables shauld ba usad for inter connecting the engine confrols with the
switchgear and other equipments.

For AMF appilication, multicore 1.5 sq.mm flexible siranded copper cable for control cabling
should ks used,

It is recommeandad to support oulput cables on separale structure on ground so that weight of
cables should not fall on alternator’ base rail.

Extemnal wirings, whan provided for remate valtage / excitation monitoring drocp CT ete. shall be

17



ecreened shesthed ype. Maximum kength of suchwiring shall mot exceed § meters,
Ablternator Termination Links

For propar ferminations batween links and switchgear terminals, the contact area must be
adequaie. The following situations should also be avoided as they lead 1o crestion of hest sources
at the paint of tarmination:

a} Point contact ansing out of improper postion of links with switchgear terminsis [Figure 21i)].

b} Gaps between bushars / links and terminals baing remadied by connacting beltstud [Flgune
2(ii}]. In guch cases the bolt will carny the loed current Mormally these bolts ¢ etuds are mads
of MS and hence are nat designed to carry currants

Adequate clearance bebween busbars / links at terminals should be maintaned (IS 4232 may be
referred o for guidelines)

Figura 2{iii) indicates the qualy of different configurations.
Impropesr farmination will lsad fo locsl hest generation which may lead ta failurs.

L5FOUNDATION

Scope: This saction covers details of foundations for G et with or without acoustic endiosures.

Gansel with Acoustic Enclosurs

al For DG Sels installed inside the DG Set Boom - A PCC foundation (1:2:4, M-20 grads} of
approximate death 150 mm above the frished Gensel Rocom Floor level is required so 2= o
provide leveled surface for piacement of the acoustics endosure. The length and breadth of
feundation should be at least 250 mm moe an 2l sides than the size of ke enclosura. Gansal
should be mountsd on AYM s inside the enclogure,

k} For DG Sets installed outside in open area - A PCC (1.2:4, M-20 grace! foundation of weight
2.5 tme=the operating weight of the Genssat with enclosure or as meoommended by the Genset
manufacturer CEM/OEA, whichaver is higher, is required o be provided and is included in
scope of work for SITC of Genset. 300 mm of thes foundation height should be akove the ground
level, The length and breadth of foundation ghould be at least 250 mm more on all sides than
tha size of enclosure. Gensat should be mounted on AWM's inside the snclosurs,

Design of the foundation as recommended by the OEM shal be submittad by the

'I:-Dl'ltl“ﬂﬂ'[ﬂr before execution of work: along with the drawings as mentioned in section 1.18

Genset without Acoustic Enclosure

I
Il

Geansat should not be inatalled on loocse sand or clay,

Foundation shoud be designed considering safe bearing capaciy of soil. vibralion isclators
(A=) should be provided 1o reduce vibration ransmiEsion to the surrounding siructure.

Depihs of PCC {Plain Cement Concrete) for typical soil condition hawe been shown in the table
below. Howsver structural engineer should ba consufted to verify the dala depending upon sol
Corid o,

—m— 15

DG Set Capacity Typical Depth of PCC Foundation {For soil
beaaring capacity 5000 kg'sgm)
{KVA)
= TH0-2000 3 S00 mm
- 525 p A00 mm
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n

L A20-500 = 400 mm
!- 200-320 . 400 mrirn
!‘ B2.5 =200 [ A0 rmrm
!- Lipte 82.5 o 200 mm

Foundation level shoukd ba chacked diagonally as well as across the length for even flatness Tha
foundation showid Hewithin £0.5 Degree {angle) of any horzantal plans

2.6ACOUSTIC ENCLOSURE

Bcope ; This section covers tachnizal reguiremeants of the ecoustic enclosuras.

Ag par CPCB noms, restriction has been mmposed for new DG sets upto 1000 KA, for

noise level (see Appendix “|I"). Therefore, in terms of these noms, acoustic enciosure shoukd be type
tested =t the climatic condiions specified in para 2 1.4 through ane of the authorized laboratory

.
(18

Installation

Acoustic enclesures gre supplied with built in Anti Vibration Mountings (AVWMs). As such Gensst
can be insisli=d dirzacily on the leveled surface,

Exhausi piping outlet should not be Jumed towards window | ventilator of home or cooupiad buiding.
Provizicn of rain cap should ba ensured,

The acousic encicsure placement should ba such that thare = no resiriction in frant of air inlet and
auliel fromm canooy

Bervice Accessibility

Geansgat ! Engine confrol panel should be visible from outside the enclosure Routine | panodical
check om engine ( alternator {filter replacameant and tappet setling als. ) shauld be possiole without
dismantiing acousiic enclosure

For major regairs ! overhaul, it may be required to dismantle the acoustic enclosurs

Sufficient space sheuld ba available around the Genest for inspection and service,

Genaral Design Guidelines

I
.

I,
IV,

W,
¥l

To avou re-circulation of hot air, durable saaling batwean radiator and canopy 15 must,
Wentitation fans are must for the Gensets cooled by heal-exchangaricooling tower system.
Exhaust piping inside the enclosure must be lagged (except bellow),

Tempersturs rizz ingide the anclosure should not ba mare than 5°C for masimum amblient above
40°C and It should ba below 10°C for ambient below 40°C,

There should be provision for oil, coolant drain and fill. Fuel tank should have provision for cleaning.

The anclosure snould be designed to meet the total air requirement for the D.G. Bet at ful load at
site- conditicns &5 recomended by the enging manufaciurar,

Specifications for Acoustic Enclosure

The acoustic enclosure shall be designed and manufactured confirming to relavant stiandards
auitable for cut door installation exposed to weather conditions, and {o limit overall noise levelto 75
dB (£} at 5 distance of 1 mir. from the enclosure s per CPCR nomms under fres fisld conditions.

The construction should be such that it prevents entry of rain water splashing into the enclosura
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AL
XM,
X,

LAY

EATIN

and abows free & guick flow of rain water o the ground in the event of heavy rain. The detallad
construction shatl conform to the details as under.

The enclosura shall ba fabrcated aut the CRCA shaet of thickness not less than

T.6mm on the cutside cover with nside cover having not less than 0.8 mm thick perforated powder
coated CRCA shasl

The hinged docrs shal be made from not lass than 16 SWGS (1.6 mm) thick CRCA sheet and wil
be made air tight with neoprene rubber gasket and heavy duty locks.

All shieat metal pariz zhould be processed through 7-tank process.
The enclosyre should be powder coated.

The enclosure shvould accommopdate the dally service fusl ignk of the D.G. Sat 1o make the system
compact Thers should ba provision of fuel gaugs, which should show the level of the fuel aven
when the DG Satis not running. The gauge should be calibrated. The fuel tznk shoukd be filled from
the cul side as in avtomobiles and should be with a lockable cap.

The batteries should be accommodatad in the endasure in battery rack.
The canopy should be provided with high enclosure mperalilire safaty devica.

The szoustic lining should be made up of high quality nsulalion materal Le. rockwool’ glassd
mineral wool' PU foam of appropriate thickness & density for sound absorplion a5 per standard
design of manufacturer's to reduce the sound level as per PGB nomrz. The insulation material
shall be covered with fine glass fiber cloth and would be supported by perforated M, 5. Sheet duly
powder coated [ G| sheet’ aluminium shest

The enclozure shall be provided with suitable size & No. of hinged type doors along the length of
tha enclosure on each side for easy access inside the acoustic enclosure for inspection, operatian
and maimtenance purposa. Sufficient space will be provided inside the enclosure on all sides of the
D.G. =at for inspection, easy maintenance & repairs.

Tha canopy should be a5 compact as possible with good sesthetic look.
The complete enclosure shall ba of modular construction.

The forcad ventilation shall be as per manufacturer design using ether engine radiator fan or
additiorigl blower fan{s). If the acoustic enciosure is to be provided with forced ventilation then
suitable size of axlal flow fan (with motor and auto-start arrangement] and sultable size axial flow
exhaust fan 1o take the hot air from the enclosure complete with necessary motarz and auto start
arrangement should be provided, The forced venliiation arrangement shaould be provided with auto
stop arrangement (o stop after & minutes of the stopping of DG sals.

The acoustic enclosure showld be suitabke for cable connectondconnection through bus-trunking
Such arrangemeants on acoustic enclosure should be water prool & dust-prool confarming ba [P-85
profection,

The inside of enclosure should be provided with at keast two nos. LED iube Iight luminare controdled
by a S5& switch for adequate lighting during servicing alc. of the DG Sat The power supply o this
lumingire should b= from the load side of the AMF Panel so that it can remain energized under zli
conditions.
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TECHNICAL SFECIFICATION FOR 15KWp ROOFTOP SOLAR PV SYSTEM

Design, Engincering, Supply, Insallation, Testing, Commissioning and Thiee-Year Comprehensive
Warmaniy of a 15 kWp Hybrid Grid-Interactive Rooftop Solar Photovoliaic Power Plant with Standalone
(Ialand Mode) Operation Facility for the Proposed Directors’ Bungalow

L. GENEHRAL

1.1 Scope

This specification covers the design, engincering, manufacture, factory testing, supply, transportation,
insurance, unloading siorage, erection. lesting, commissioning, synchronisation, demonstration of
performance, statutory approvals, training, decumentztion and comprehensive warmanty of a |5 k'Wp
Hybrid Grid-Interactive Rooflop Solar Phetovoltaic Power Plant for the proposed Directors’ Bungalkow at
the Indian Institute of Technology Hyderabad.

The Salar PV systemn shall be supplied on 8 complete turnkey basis mcludimg all equipment, sccessories,
hardware, software, wiring, cabling, civil works, structiral works, interconnections, earthing, lightning
pratection, monitoring system and all incidental items necessary for sucesssful commissioning of the plant
irrespactive of whether specifically mentoned in this specihcabion. The suceessful bidder shall be fully
responsible for the complete performance, safety, reliability and statutory compliance of the installed
system,

1.2 Ubjective

The ohjective of thiz specification is t© procurne a high-quality, reliable, energv-efiicient and fiture-ready
Solar PV sysiemn capable of opereing under both prid-connected and standalone (sland) modes while
maximizing energy penération and ensuring complete-electrical safety. The plant shall be designed for
continuous operafion under the chimatic conditions prevailing at T Hyderabad with minimum
mainienance requirements and maxitum operational availability,

The proposed svslem shall alse be compatible with future Battery Encrgy Storage System (BESS)
integration without réplacement of the inverter.

1.3 Scope of Supply
The bidder's scope shall include, but not be limited o, supply of the following;
) Solar PV Modoles
h) Hybrid Cirid |nteractive Inverter
2} Module Mounting Struciure
d) DC Combiner Boxes
e} DC istribution Board
i AC Distribution Board
g AC and DT Cables
h) Solar Conneciors
i} Earthing System
J¥ Lightning Protection Svstem
k) Moenitoring Svetam
I} Energy Metering Arrangement
m) Commumication System
n) Remote Monitoring Portal
o) Protection Devices
p) Junction Boxes
i) Cable Trays
r) [dentification |abals
5} Danper Boards
£) Fire Extinguishers
u) All accessories required for complete installation
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Mo additional payment shall be made for any item required for successful commissioning of the Solar PV
Flant,

1.4 Seope of Services
The Coniractor shall perform the following works:
s Bife survey
=  Detailed engineering
= Bhadow analvsis
o Biructural assessment
= Madule layout preparation
s Blring sizing
= (Cable sizing
«  Protection coordination study
= Preparation of Bingle Line Dizgram
« Earthing lavout
» Lightning protectinn |layout
=  Eguipment installalion
« Cable laying
«  Testing
e Commissiconng
s Lind synchronization
= [Demonstration of gusranteed performanse
o  Traiming of [IT personnel
« Bubmission of ¢omplete documentation.
1.5 System Configuration

The Solar PV Plant shall consist of the following major components:
= Solar PV Aumay

«  Hybrid Grid Interoctive Inverter
» [ Combiner Box

« DC Distribution Board

» AC Dhstnbution Board

«  Maodule Mounting Structure

+  Earthing System

= Lighining Protection System

«  Data Acquisinon System

«  Remate Monitoring System

= Ltility Grid Interface

» Standalone Essential Load Penel
o Automatic Islanding Controller

«  Communication Gateway

L6 Syatem Operation Philosophy

The plant shall be capable of operating in the following modes.

Mode-1 ; Grid Connected Operation

Solar energy generaled shall primanly supply the connected building loads. Any surplos energy shall be
exported to the [ITs power system grid through the bidirectional energy meter in accordance with existing
nel metering guldelines,
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Mogle-2  Jalarma Modle

U'pon failure of utility supply, the inverter shall automatically disconnect from the utility grid, The inverler
ahall continus supplying designated essential loads from avatlable solar generation. Mo electrical back-
feed into the utility grid shall be permited.

Muode-3 : Future Bairery Mode
The inverter shall be capable of integmting Battery Energy Storage Systems without replacement of the
inverter. Battery cherging shall bave configurable proniies ingluding:

= Salar Priority

« Orid Priarity

»  Timu-of-Day Charging

s Peak Shaving

« Backup Reserve Mode

1.7 Design Life

The complete Solar PY Plant shall be designed for & minimum operational life of 23 years, The Module
Mounting Strciure shall also have o design life of 23 vears without significant corrosion or deterioration.
Flectronic equipment shall have a minimum expected service life of 10 years

1.8 Climatic Condifions
The system shall be suitable for continuous outdoor operation under the climatic cenditions prevailing at
IIT Hyderabad.
The design shall consider;
= Ambient temperature: 0°C 10 55°C
« [Relative humedity: 10-93%
»  Altitude: 529 m above MSL
#  Wind velocity: 180 kmdh {Max)
» Solar irradistion: Approximately 5,5-6.0 KWh'/m*day
»  Dhusty environment
»  Heavy minfall
» High UV radiation
All equipment shall be suitable for wropical climatic conditions.

2. AFPLICABLE CODES AND STANDARDS
The tomplete Solar PV Plant shall comply with the latest editions of the following standards.
[ndian Standards

e [5 14280

= IS/EC 61215

o ISEC 6173

« 1% 3043
e [5 2062
w (54739
« [57098
= % 1554
« 15694

#» MWational Electrica! Code of India

Infermational Standards
« |EC&1730



« ECAITO]

= [EC 62804
o [EC&II0Y
» |EC 82114
» [EC G683
« |EC&IT2Y
= |EC 61000
« [EC al364
« [EC 62305
« [EEE 319

« |EEE 1547

Regulatory Requirements
The installation shall compiy with:
s MMRE Guidelines
e CEA (Technical Standerds for Connectivity of Distrbuted Generation Besources)
= CEA Bafety Reguiations
= CEIG Telangann
»  TGERC MNet Metering Regulations
= Matonal Bullding Code of India
In case of conflict, the latest applicable Indian statutory regulations shall prevail.

3. DESIGN BASIS
The Solar PV Flant shall be desipned based on the following critgria:

__ Parameter Requirement
[ Pluni Capacity 13 KWp (DC) -
Svslem Voltape {415 V, 3 Phase. 50 Hz
Swstemn Type | Hyvbrid Grid-Interactive
Stuncalone Opemiion Mandatory

Future Battery Integration Mandatory
binimum Performance Rato | = BO%

Arnusl Availability | = 900G

Civid Syachronisation | Automatic

Ann-lslanding Mandatory

_Renctive Power Suppert Mandatoty

Remote Monitoring Mardatory
Communication [ Modbus TCP / RS48S [ Ethernet
Desipn Life 25 Years

The Contractor shall optimise the complete system 1o achieve the mixamom annual energy vield while
ensuring compliance with all safety and statutory requirements,

4. SOLAR PHOTOVOLTAIC (5PV) MODULES

4.1 General

The Splar Photowalmic (SPV) modules shall be of the latest commarcially proven N-Type TOPCon
Mono Crystalline techoology and shall be manufactured by an ALMM-approved manufecturer
tApproved List of Models and Manufacturers by MRNRE). Modules shall be deslgned For continuous
outdoor operation under ropical climatic conditions and shall exhibit high conversion efficiency, low
degradation, and excelient thermal performance. Only new, unused and factory-tested modules shall be
supplied. Refurbished, repaired or previously insislled modules shall not be sceepted. The Contractor
shall submit manufactorer's catalogues, factory test certificates and IEC/BIS compliance certificates for
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approval prior to procurement.

4.2 Technical anlnin:m:lis o
FParameter Requirement

Technology N-Type TOPCon Mono Crvstalline |
Ceil Type | Habf Cut Cells
Module Rating 80620 Wp

| Module Efficiency | Minlmurm 22%
Maximum System Voltage | 1500 ¥ DC

| Power Tolemnce 0o +5 W

;-:ﬂ-nclinn Box 1PEg

| Connectors BMC4 Compatible li
Frame Ancdised Aluminium
Front Crlass 3.1 mm Tempered Low-Iron Class

| Wind Load M inimom 3400 Pa

[ Smow Load Minimum 2400 Pa

| Fire Rating Cless C or Better

4.3 Electrical Characteristics

The Contractor shall ensure that all supplied modules of identical rating have closely matehed electrical
charactenistics. Variation in Maximum Power Current (Imp) among modules connected to the same MPPT
shall not exceed +1%. Variation in Maximum Power Voltage (Vmp) shatl not cxeeed £2%, All modules
shall be flash-tested a: the factory, and individual flash test reports shall be submitied.

4.4 Environmental Performance
The midules shall comply with:
s |[BECHIZ]1S
[EC 61730
[EC 61701 {Salt Mist)
[EC 62716 { Ammania induced corossion)
[EC 62E04 (PIE) Resisiance)
I'he modules shall be resistant to:
« High humidity
»  Dhust
& UV radistion
o Thermal eycling
o Mechanical impaet
»  Hotspots
v Patentinl Induced Degradation (PID)

4.5 Identification
Each module shall have a permanently laminated identifieation label indicating:
o Manufacturer
= Maodel Mumber
¢ Senal Number
s Rated Power

= WYollage
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» Current

= Year of Manufecture
#  Country of Origin

+ [EC Certification

4.6 Warranty
Minimum warranty requirements shell be:
Product Warranty : 25 Years
Perfomuance Warraniy:
= 98% afber Year-1
o Maximum depradation 0.40%% per vear thereafter
= Mimimum 87.4% sutput after 30 vears
The Contractor shall submit original warranty cenificates during handover.

S, HYBRID GRID-INTERACTIVE S0OLAR INVERTER

5.1 General

The inverter shall be a (hree-phase Hybrid Grid Interactive String Inverier capable of operating under Grid
Connected, Standalone {sland), and Future Battery Integraled modes. The inverier shall comply with [EC
62109, IEC 62116, [EEE 1547 and applicable CEA regulations. Trarsformer-less topology shall be
prefermed.

5.2 Techinical Requirements
Parameter Reguirement

Type Hybrid Sining [everter
Fatzd Chutput 15kW AC

“Number of MPPT Minimum 3
MPPT Efficiency =00 5%

iﬂﬂximu:rn Efficiency =0B,5%

| Outpul Voltge L4135V 109

| Fregquency | 50 Hz
Proiaetion Degree =3

| Conling : Intelligent Matural/Foreed Cooling
THD | =395

Power Factor Adp ustable 0.8 [
Reactive Power Control | Mandatory |

5.3 Functional Requiremenis
The inverter shall support.
s Maximuom Power Point Tracking

= Autematic Grid Svnchrenization
e Auimatic Restan

= Soft Start

s Black Start

= Evenl Logging

« Fault Recording

»  Password Protection

= Remote Firmware Upgrade
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= Data Logging

= Fem Expon Control

» Reactive Power Compansation
= Vol-VAR Control

«  Volt-Want Control

»  Frequency-Watt Control

5.4 Standalone Operation

The inverter shall automatically deteel gnd failure and disconnect from the utility grid. The inverter shall
continue supplying designated essential loads without intérruption using available solar energy. No
electrical back-feed to the utility grid shall be permilted.

The inverter shall eutomatically synchronize with the utility before reconnection.

5.5 Batiery Readiness

Although battery installation is not included in the present scope, the inverter ghall be inherently
compatible with fulurs Battery Energy Storapge Swetems {BESSY. The Contrsctor shall ensure that futuee
battery addition doas not require replacement of the inverier,

5.5 Communication
The mverter shall support:
= RE5-485
»  Ethernet
« Wi-Fi
s Modbus TCPR/JP
«  Remuote Web Portal
« Maobile Application
Pronvision shall be available for integration with IITH Campus Enerzy Management System.

5.7 Display Parameters
The inverter display shall indicate;

v DC Voltage
» D Corrent
»  AC Voltage

i AC Current

« Active Power

& Rezctive Power
= Apperent Power
« Freguency

= Daily Energy

»  Monthly Enerpy
& Toial Energy

#  Fault Codes

= Operating Maode

6. MODULE MOUNTING STRUCTURE {MMS5)
6.1 General
The MMS shall be designed considering:
o Dend load of PV modules and supporting members.
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»  Wind uplift, suction and overturming forees.
= Live load due io mainienance personnel,
#» Themal expansion and contraction.
= Beismic forces applicable to the project location.
« Comosion dee (0 stmosphenic exposuns.
= Rpof waterproofing requiremenis.
» Ease of maintenance and future module replacement,
The design shall ensure umiform distihuticn of loads on the roof slab withowt causing overstressing of the

structural membears,
The design shall comply with:

« 152061
« [5873
« [5BO0
o |5 475%

The Contractor shall submit detailed struciural ealeulations cerified by a Charered Struciural Engineer.

6.2 Material

The Module Mounting Structure shall be fabricated from Hot Dip Galvemized Steel {preferred) or
Aluminium Alloy AAGMGI-TG, The minimum galvanization thickness shall be 80 microns after
fabrication. Mo red oxide primer shall be permited.

6.3 Wind Design

The structure shall be designed for

Maximum Wind Speed | 180 kmi/h

Minitmum Faclor of Sofeny © 1.5

Mo permanent deformation shall oceur under design wind Joading.

6.4 Fasteners
All nuts: bolts and washers shall be of Stainless Stzel S82304. Spring washers shall be provided wherever
necessary. Mo galvanised fasteners shall be permitied for module fixing.

6.5 Roof Installation
The structure shall:
= Maintein roof waterproofing,
» Avoid waler siagnation,
»  Allow thermal expansion.
= Permit easy replicement of modules.
= Permit cleaning from front and rear,
»  Maintain minimum clearance of 300 mm from roof level

6.6 Moduale Orientation
Maodules shall be instalied facing True South unless site conditions dictate otherwise,
Tilt angle shall be aptimized using simulation software considering:

= Latiiude

o Annual irradiaton

= Muwal sheding

»  Roof constrainis

6.7 Stroctural Analvsiz
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Prior to imstallation, the Contrasior shall submit:
= Roof Load Analysis

=  Wind Load Calculation
+ Foumdation Details
w  Struciural Stability Certificate
The Contractor shall ensure that the sxisting roof 15 not overstressed.

6.8 Corrosion Protection
All fabricated members shall be:

o Depremsed

= Fickied

« Hoat Dip Gelvanised
o Passivated

Cut edges shall be treated with zinc-rich paint.

6.9 Acceptance Criteris
The Module Mounting Structure shall satisfy the following:
*  Novisible cormsion,
s Wosharp edges.
= Nodeformation
= Proper dminage.
#  Easy accessibility.
= Minimur maistenancs.
« Design [ife of 25 years.

6.10 Cable Management
Provigion shall be made for proper cable routing using:
» Aluminium/Gl cable trays,
s INVeresistant cable clips
s Stamnless steel clamps.
Cables shall not rest directly on the roof or on module frames.

6.11 Earthing Continuity
The complete mounting structure shall be eleetrically bonded, Suitable earthing lugs shall be provided at
designated locations o ensure continuity throughout the array,

DC CABLING SYSTEM

7.1 General

The DC cabling system shall imerconret the Solar PV modules, String Combiner Boxes (3CBs), DC
Distnibution Board (DCDE) and Hybrid Grid Imeractive Inverter, The complete DC wirlng shall be
designed to minimize voltage drop, maximize energy transfer and ensure long-term reliability under
outdoor envirenmentz] conditions. Only dedicated photovoltaic solar cables shall be used, Undar no
circumstances shall ordinary PVC building wires be used on the DC side. The Contractor shall prepane
complete cable sizing calculations considering current canying capacity, ambient temperaiure, gronping
factor and voltage drop.
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7.1 Technical Hequirements

Parameter | Requirement
Conductor Annealed Tinned Copper
[ Insulation XLPO/XLPE

Voltage Rating 1.1 kV DC

Temperatune Rating | —40°C w #120°C

LIV Resistanos | Mandatory

Flome Retardant | Mandatery

Halogen Free | Preferred

Compliance | 1EC 62930/ EN 50618 |
The minimum conductor size shall be 4 S A, however {inal sizing shill be based on design caloulations,
7.3 Cable Installation
The DT cables shall:

= Be muted through UV -resistant HDPE conduits or hot-dip galvanized cable ieays.
= Be meally clamped at inervals ol exceeding 300 mim.
= Awoid sharp bends.
o Avoid water accumulation.
= Be protected against rodents and mechanical damage.
= Maintain minimum bending radivs as recommended by the manulacturer,
Posative and negative cables shall be routed gether 10 minimize mduced magnetic Helds.

7.4 Valtage Drop

Maximum permizsible voltage drop shall be;
PV Module to String Combiner Box : <1%
String Combiner Box 1o Inverter - =1%
Total DC voltage drop - 2%

7.5 Cable Tdentification
All cables shall carry permanent ferrules indicating:
« String Mumber
= Cable Number
* From
« To
= Woltage Level
Cable markers shall be UV stabilized,

B AC CABLING SYSTEM

8.1 General

The AC cabling system shall connect the inveérter cutpul 1o the AC Disinbution Board (ACDB), Main LT
Dvistribution Board and wility interconnection paint, The compiete AC wiring shall comply with 15 7098,
IS 1554 and CEA Safeiy Rerulations.
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8.2 Technical Requirements

Parameter | Reguirement
Conductor Caopper
Insulation ALPE
Armour As Required
Yoltags Grade | 1.1 kY
Temperature | 20%C
Compliance 157098

Minimum conductor size shall be determined by design ealoulations.

8.2 Installation Requirements
AC cables shall:

Be instalied in G cable trays,
Be mechanically protected.
Be adequately supported.

Be identified by fermules.

Be terminated using compression lugs,
Have colour coding In accordence with 15 stundards.

8.4 Voltage Drop

Maximum permissible voltage drop;
Inverter to ACDB : <1'%

ACDB to Main LT Panel : £1%
Total AC voltage drop : =1%

0. C DISTRIBUTION BOARD (DCDR)Y
0.1 General

Each inverter shall be provided with & dedicated DC Distribution Board.

The enclosure shall ke

i

Powder cogted
Cutdoor type
Lockahle

% resistant

%I Minimam Componenis
The DMCDE shall comprise:

Incoming Terminals

String Fuses

DC lsolstor

Type [I DT Suree Protection Device
Busbers

Tenwinal Biocks

Cable Glands

Danger Labeis
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4.3 Frotection

The DCDB shall provide:
s Beverse Polanty Protection
v  Overcurreni Proteciion
= Suorpe Protection

« [laolation Facifity

10 AC DISTRIBUTION BOARD (ACDE)
1.1 General
A dedicated ACDB shall be installed adjacent to the inverter.
The ACDE shall comply with:
« [EC 51439
|5 BA23

10.2 Minimum Componcnts
The ACDE shall include:

» MCCH

« MCH

« RCCBELCE
« Type Il SPD

»  Selector Switch

» Imdicating L-amps

o  Mullifunction Meter

« Bidirectionaf energy meter
= Mentral Link

s [Earth Bus

11. POWER EVACLIATION
The Contractor shall desizn the power evaguation system from the inverter catput to the exasting LT Main

[isinbution Board,
The Coniractor shall verify:
» Existing LT Panel Rating
» Short Circuit Level
=  Cable Capacity
s Profection Coordination
Power evacuation shall not adversely affect the existing electrical installation.

12. DATA ACOUISITION SYSTEM (DAS)
The complete Salar PY Plant shall be provided with an-intelligent Date Acquisicion System, The DAS

zhall confinmously record
a Splar Generstion

#  leadianee (Provision)

+  Module Temperture {Provision)
»  Ambient Temperatire

»  DC Yoltage, D Current

=  AC WVoltage, AT Current

« Frequency

= Power Factor



= Active Power, Reactive Power, Energy Generation
=  [nverier Sias
= Alarm Status
Erata logeing interval shall not exceed 5 minutes.
Historical data shall e retained fora minimum period of 5§ years.

13. REMOTE MONITORING SYSTEM
The Contractor shell provide a cloud-based remaote monitoring system:
The monitoring porial shall support:

« Deskiop Browser

« Mobile Application

=« HRemote Login

« Password Protection

= Event Lopging

= Aldrm Motification

s Dailv Eeports

«  Monthly Beporis

= Annual Reporis

« SV Expon

» PDF RKeporis

Provision shall be available for integration with the 1T Hyderabad Energy Management Svsiem (EMS)
through Modbus TCP/IP.

13. ANTI-ISLANDING PHILOSOPHY
14.1 General
The Solar Photovaltaic Plant shall he equipped with o certified anti-islanding proection scheme 1o prevent
inadverient energizaiion af the uhility distinbubion network during grd outages.
The anti-islanding pratection shall comply with:
» [ECH2116
= [EEE 1347
« [EC 5727
= CEA (Technical Standards. for Cotnectivity of Distribued Generation Resources)
v Applicable Telengana DISCOM Repulations
The Contractor shall submit manufacturer's type test certificates demonstrating compliance with the above
standards,

14.2 Functional Requirements
Upon failure of utility supply, the inverter shall:
a} Contnuously maonitor utility voltage and frequency.
b} Betect abnormal grid conditions.,
¢} Disconnect from the utility prid within the prescribed clearing time.
d) Prevent export of electrical power into the utility networdk.
) Continue supplying designated essential loads through the Standalone Distribution
Board (SDBY, provided sufficient solar power = available,
) Automanically reconnect only after;
s Grid voliage returns within permissible limits.
« Grid frequency retusns within permissible limits,
¢ Synchronization criteria are satisfied.
»  Mandatory recomnection delay has elapsed.



14.3 Protection Settings
The following setlings shall be configpurable:

Parameter Requirement

Onver Valtipe As per CEATGERC
Under Volage As per CEATGERC
Clver Frequency As per CEAMTGERC
Under Frequency As per CEATGERC
YWoctor Shifi Adjustabla
Reconnection Delay Adjustable

_:'.'Gltage Recovery Time Adju;_ti‘hm

The Contractor shall submit the proposed protection semings f-:iEEp_p?ﬂi'.'nI before COMIMISSIONINE,

15. PROTECTION PHILOSOPHY
15.1 General
The Solar PV Plart shall incorporate 8 comprehensive protection system to safeguard personnel,
aquiprment and the utility network, Protection shall be conrdinated 1o endure selective iselation of faulty
sections while maintaining continuity of supply to healthy portions of the installation.
15.2 DC Side Protection
The following protections shall be provided:
= Bring Fuse Prokection
= Reverse Polarity Frotection
« D Izolator
« DC Circuit Breaker
= Twpe T DT Surge Protection Device
s Insulation Monlloming
= DO Leakage Detection
¢ Ground Faul: Detection
153 AC Side Protection
The following protections shall be provided:
« MMCCH
« MCB
« ROCBELCB
# Sharl Circoit Protection
s Owercurrent Protection
« Earth Fault Protection
=  Overload Protection
+  Burge Protection
15.4 Grid Protection
The mwerter shall incorpornte:
= DOwer Wolisge Protection
« Umder Vollage Protection
= Over Frequency Protection
« Lnder Frequaney Protection
e Reverse Power Profection
= Anti-lslanding Proteetion
= Svnchronism Check



= Vector Ehift Deteetion

¢  ROCOF (Rate of Change of Freguency)

= Automatic Reconnection after Cirid Eestoration
15.5 Equipment Protection
The inverter shall continsously monitor:

o |Internal Temperature

=« Fan Failure

«  DC Bus Yollage

= Heat Sink Temperature

»  Communicatien Faiture

» 5PD Health Siatus

= Are Fault (where supported)
Automatic shutdown shall oceur under abnommal operating conditions, with event logging and alarm
indication.

16. EARTHING SYSTEM

16.1 General

The complete Solar PV Plant shall be provided with & dedicated earthing system complying with IS 3043
and CEA Safety Repulations, The earthing system shall ensure persormne] safety, equipment protecton
and reliable operation of protective devices.

16.2 Separate Earthing
Independent earthing shall be provided for:
a} PV Module Mounting Stescture
b} Inverter Bods
¢} DC Digtribution Bosrd
d} AC Distobution Board
&} Lightning Protection Systam
{1 Monitoring Eguipment
gl Communication Equipeient
All earthing points shall be intercormected through an equipotentlal bonding petwork,

16.3 Earth Electrodes
Enrth electrodes shall preferabiy be;
« Maintenance Free Copper Bonded: Electrodes or Copper Plate Earthing

Eurth pits shall include;
#  Inspection Chamber
« RCC Cover
# Test Link
» |dentification Plate

16.4 Earth Resistance
Plaximurm allowahble reskstancs:

Application Maximum Resistance
Equipment Earthing =] Ohm .
Lightning Earthing <2 Ohm
Communication Earthung | =1 Ohm

Earth resistance shall be measured before commissioning using o calibrated Earth Tester,
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16.5 Equipntential Bonding
The following shall be bonded:
= Module Frames

= NS

» Cahle Trays
= Inwverier

«  ACDE

«  DCDEB

»  Lightming Down Conductors
«  Matallic Conduit
Bonding condusiors shall be Green PYC insulated copper,

I7. LIGHTNING FROTECTION SYSTEM

17.1 General

The Solar PV Plant shall be protected against direct and indirect lightning stnkes. The Lightning
Protection Svstem shall comply with [EC 623035 and IS 1309,

17.2 Air Terminals
The Contractor shall carry out & Lightning Risk Assessment. Besed op the asscssment, suitable Adr
Terminals shall be installed o provide complete protection to:

» PV Array

s [nwverler

» Maonitoring Equipment

17.3 lown Condactors

Down conductors shall:
= Be Copper or GI Strip
= Follew shortest practical path
= Be mechanically protected

Avioid sharp bends

18. FIRE SAFETY
The Contractor shall provide fire protection suitable for electrical installations. The following shall be
supplied:

» ABC Fire Exiingulshers

s L0 Fire Extinguishers

» Band Buckets

¢ Danger Boards

=  Emergency Contact Details

v Emergency Shuidown Procedure

Fire extinguishers shall ¢omply with BIS requiremenis,

19. DANGER BOARDS & SIGNAGES
The Contractor shall provide permanent engraved signages indicating:
= Eolar PY Amay

« D Danger
s AC Danger
& Inverter Foom

= Earthing Points
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# Lightning Earthing
=  Emergency Shutdewn Procedure
s [solation Switches
Labels shall be UV resistant and permanently fixed.

20. QUALITY ASSURANCE
All equipment suppiied under this contract shall be:

e Brand Mew

» Lastest Model

»  Free from Manuizciuring Defecis

& Factory Tested

o Typé Tested

»  Routine Tested
The Contractor shall maintain o documented Cuality Assurence Plan covering  procurement,
manufacturing, installation, testing and commissioning. All measuring instruments used during testing
shell possess valid calibration certilicates traceable 10 NABL or equivalent accredized laboratories.

2L TESTING, INSPECTION AND COMMISSIONING

1.1 General

The Contractor shall be responsible for camrying out all inspections, routine tests, tvpe tesis, pre-
commissioning tests, commissioning tests and performance demonstration of the complete Solar
Fhotovoltaic Plant. All testing instruments shall possess valid calibration cenificates traceable 1o WABL
or equivalent accredited laboratories. Testing shall be carried out in the presence of the IITH puthorised
representative.

The Contractor shall provide all test equipment, manpower, consumables and accessories required for
successful testing and commissioning.

1.2 Factory Aceeptance Tests (FAT)
The following factory test certificatss shall be submitted before dispatch of equipment,

Solar PV Muodules
= Flash Test Repont for cach module

= Electroluminescence (EL) Test
# [nsulation Resistance Test

= Wet Leakage Test

=  Mechamieal Load Test

# Hail Impact Test

# PID Resisiance Tes

=« |EC Compliance Certificates

Hybrid Inverter
+ Routine Test Rzpon

= Efficiensy Test

= MFPFT Efficiency Test
« Harmonic Measurement
» Anti-lzslanding Test

« Functional Tes
 Communication Test

= Protecticn Verification
¢ Type Test.Certificates
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Muodule Mounrting Struciure
o Material Test Cerfificate

« Galvanization Thickness Report
»  Structural Stecl Certificate
#  Fastener Test Cerfificnle

21,3 Site Acceplance Tests (SAT)
Following tésts shall be corried out after installation.
Mechanical Inspeetion
The Emplover shall verify:

¢ Alipnmeni of module rows

»  Tightness of fasteners

«  Srructuenl sgidiy

= Ropof waterprooting

*  Accessibility for maintenance

¢ Cable routing

v Cable tagmng

«  Warning labels

= Earthing comiinuity

Electrical Inspection
The following tests shall be performed.
DL Side
» String Polarity Test
«  DOipen Cirenit Violtage
= Short Cireuit Currend
= [nsulation Resistance
e Continoity Test
AC Side
= Phase Sequence
s«  WYoltage Messuromant
o Frequency Measurement
= Current Measurzment
« Earhing Continuily
= MCCB Opemtinn
& SPD Healh Status

21.4 Protection Testing
The Contractes shall demonsirate satisfactory operation of all priection funstions,
The following protections shall be individually tested.

= UOver Volage

s LUnder Yaoliase

+  Ower Freguency

= Under Fregquency

= Enrth Fault

= Reverse Power

s Anti-Tslandine
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Keverse Polariy

DC Tsolation

Surge Protection
Communication Failure Alarm

Trip values and operating times shall be recorded and submiited.

21.5 Anti-Islanding Demonstration
The Comtractor shall demonstrate:

Automatie disconnection upon grid failure,
Mo export of power during island mede,
Autamatic resioration upon grid recovery,
Synchronization before reconnection.
Stable operation of essential loads.

IITH reserves the right to repeat the et until satisfactory performance 15 pehieved.

21.6 Standalone Mode Demonstration
The Contractor shall demonstrate uninterrupted operation of designated essential loads dusing simulaied
erid outzgs, The following shall be recorded;

Transition time
Viollage vanation
Frequency variation
[nverter response
Load stability

22. PERFORMANCE GUARANTEE
The Contractor shall guarantee the satsfactory performance of the cotnplete Solar PV Plant. Failure fo

achieve guamnteed performance shall constitute & defest under the Contract. Minimum Annual
Performance RBatio {PRY shall be 80%% (Performance Rafio shall be calculaied in accordence with 1EC

61724,

22.1 The Contractor shall submit estimated monthly and snnual energy gencration based on;

Meteonorm/ PV syst simulation
Local meteoroleptcal deta
Actual module specifications
Actual mverter specifications
Site coordinates

Roof artentation

Shodow analvsis

22.2 Yoltage Quality
The inverter outpul shall zatisfy:

Parameter | Requirement
THD <3
| Power Factor | Adjustable =0.8
DT Injection | <0.3%
Frequency 50Hz 3%

23. DOCUMENTATION
231 Drawings
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The Contractor shall submit three hard copies and one soft copy of the following.
= General Armangement Drawing
= Single Line Diagram
= Module Layout
e Cabie Layout
= Earthing Laycu
#  Lightning Loyouw
= AL Bchematic
# DT Schematic
=  Communication |ayout

13.1 Design Caleolations
The following calculations shall be submiffed,
= Snng SiEng
s Inverer Sizing
= (Cable Sizing
+  Vollape Drop
= Short Circuait Level
= Earthing Design
= Lightning Risk Asscssment
»  Struciural Design
=  Wind Loading Caloulation

233 Equipment Documeatation
The Contractor shall submit:

* Datashects

= Catalogues

# Test Certificales

=  Warranty Cartificates

= Calibration Cedilicates

= Type Test Reports

¢ Faciory Test Reports

13.4 Dperation & Maintenance Manual
The OE:bd Maneal shall include;
= Bystem Description
= ODperating Instructions
«  Emergency Shutdown Procedurs
= Safety Precautions
= Preventive Maintenance Schedule
= Troubleshooting Guide
= Spare Parts List
«  Contact Details
s Waranty Informiation

2 OPERATION & MAINTENANCE
27.1 Gencral
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The Contractor shall provide comprehensive Operation and Maintenance services for five (5) vears from
the date of successiul commssioning. The scope shall include preventive, predictive and corrective
maintenance.

14.2 Preventive Mainienance
Preventive maintenance shall be carried out at least onee every quarter.
The sctivities shall include:
« Cleaning of PV Modules
# Tightening of Ele¢trical Connections
= Thermographiz Inspection
# Eanhing Verthcation
= Lightning Protection Inspection
= Inverter Cleaning
« Cable Inspection
+ Functional Testing
o Maonioring System Yerifieation
Maintenante records shall be maintained and submitted to the Employer.

24.3 Breakdown Maintenance
The Contractor shall attend complaints within the foflowing response times:

Matwre of Fault | Response Time | Restoration Time
 Critical Fault [ 4 Hours 24 Hours i
Major Fault £ Howirs | 48 Hours
| Minor Fault 24 Hours | T2 Hours

Where replacement parts are required, temporary armngements shall be made 10 restore system operation
as early ns practicable,

24.4 Spares

The Contractor shall maintain adequate stock of essential spare parts throvghowt the wamanty period.
Critical components shall remain available for a minimum period of 10 vears after commissioning.

25. WARRANTY

25.1 General .

The complete Solar PV Plant shall carry a comprehensive warranty against defects in desipn, materials,
workmanship and psrformance. Any defect ansing during the warranty period shall be rectified by the
Contractor st no additional eost to the Employer.

252 Minimum Warranty Beguirements

Liem Warranty
| Solar PV Modules 25 years o '
Hybrid Inverter Minimum 10 Years
Maodule Mounting Strueture | 25 Years against corrosion and structural failure
DAL Cables 10 Years
Surge Protection Devices 5 Years
| Menitoring System 1’5 Years
| Workmanship 5 Y aary

253 Warranty Obligations
The Contractor shall:
» Replace defective equipment with new equipment of equal or better specitication.
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=  Bear all costs related to dismantling, iranspertation, installafion and recommissioning.
= Maintain complete service records.

= Provide periodic health reports of the plant during the warranty period.

ANNEXURE - A
BILL OF QUANTITIES (Indicative)

5L Mo Description | Uit Dty
| K-Type TOPCon Solar PY Modubes {380-620 Wp) i Mos. | As Required
2 15 k'W Three Phase Hybrid Grid Interactive Inverter | No. | |
3 | Hot Dip Galvanized Module Mounting Structurs. | Lot | |
4 DC Combiner Box (TP63) Moo | Az Required
3 D Dristribution Board Ma. |1
L AL Distribution Board (Na. |1
7 DC Solar Cable 1.5 kY XLPO m | As Required
3 AC XLPE Copper Cable : m | As Required
g MC4 Cannectors [ Bet | As Reguired
10 Gl Cable Tray with Accessories Lot |1
1 HOPEPVC Conduits Lot |1
12 Muintenance Free Earthing Set | Set | Minimum 4
13 Lightning Arrestor with Mast | Set |1
14 Type 1l DC SFD Mo, | 1
15 | Type Il ACSPD Mo, | |
16 E|1e;g,;.- Meter (Generation ) Mo, (1
17 Communication Galeway Moo |1
|8 Remote Montarng Svsiem Lot |1
14 Danger Boards & Labels [ Eot |1
20 Fire Extinguizhers Bel |2
1 Civil Works Lot |1
22 Testing & Commissioning Lot |1
3 Trainmg | Lot |1
24 Documantation Lot |1
25 Five Year Comprehensive Wamanty & O Lot |1

The Contractor shall quote on a turnkey basis including all accessories, consumables, hardware, software,
civil works, labour, transportation, insurance, statutory approvals and any other flems required for
successful completion of the work,

AMNNEXURE - B
GUARANTEED TECHKNICAL PARTICULARS (GTF)
The biddar shall furmish the following infarmation.
AL Solar PY Modules
»  Mamnufacturer
»  Country of Qrigin
«  ALMM Repgistration Mo,
»  Technology
s Cell Type
«  Watt Peak
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=  Module Efficiency

= Dpen Ciccurt Vaoltage

# Shaort Circult Current

= Maximum Power Voltage
»  Maximum Power Current
s Temperature Coeflicient

= Mechanical Lond

=  Wind Load

« Junctiom Hox Rating

= Connector Type

s Produoet Warranty

s Performance Warranty

B. Hybrid Inverter
¢ Manufactuser
»  Model
¢ Rated Capacit
«  MPPT Cuantity
¢ Maximum Efficiency
« Furopean Efficiency
« THD
= Powcar Factor
= Reactive Power Capabiliny
= Batery Compatibility
s Grid Synchronization
= Anfi-lelanding
= Coammunication Ports
#  Proe¢tion Degses
= Cooling Methed
# Operating Temperanire

=  Warrgnty

C. Maodule Mounting Structure
»  DMlaterial

= Stezl Grade

s Galvanization Thickness
»  Design Wind Spead

»  Dresign Life

o Struciural Centification

» Fastener Material

s Roof Fixing Arrsngement

[ D Swvstem
»  Cable hiaks
o Cable Size

¢ Vaoltage Rating

943



= Insulation Type
o Connector Make

¥ Combiner Box Ranng

» Fuse Rating

= [C 5PD Rating
E. AC Bystom

s Cable Make

e (Cable 5ize

» MCCB Rating

«  ACDB Rating

»  SPD Ratisg

¢ Meter Acouricy

»  Meter Make

F. Earthing

»  Mumber of Earth Pits
« Earth Electrode Type

« LEarth Strip Size
» Earth Resistance

G, Maonitoring System
» Data Logger
«  Communication

e Clowd Monitoring

= Muobile App

v Historical Storage

o Alarm Facility

ANMEXURE - C

YENDOR COMPLIANCE SCHEDULE

The hidder shall indicaie compliance against every clause.

Clause Requirement | Bidder Compliance | Remarks
Solar Modules | Comply YesNo
Hvbnd [nverler Comply YesNo
Standalone Operation | Comply YesNo
Reactive Power Contral | Comply YesNo
Battery Ready Comply Yes/Mo
Anti-Islanding Comply | YesNo
MMonitaring Comply | YesNo
Earthing Comply Yes/MNa
'Tﬂﬁii—ﬁg_ﬁmecﬁhn Eu}mpl:.r YesNo
-'Fﬂting : Comply | ¥es/MNa
Warranty Comply YesNo |

Any deviation shall be clearly indicated. Silent compliance shall be treated

ANNEXURE - D

PRE-DISPATCH INSPECTION CHECKLIST
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The Employer reserves the right to inspect equipment before dispatch.
The inspection shall include verfication of:

o Manufacturer’s tesl cerificaies

= Matenal cerfificstes

«  Muodule flash test reports

» EL test reports

»  Imverter royting fest reports

s Invertar ivpe Lest raports

= Strwctural steel certificates

o Galvanization certificates

» Calibration certificates

v Packing quality

= Mameplates

v Warmranny certilicales

ANNEXIIRE-E
SITE INSTALLATION CHECKLIST
The following shall be verified before commissioning;
» Module orientation
e Module tilt
& Tighiness of {asieners
o Waterproofing
»  Cable dressing
Cable ferrules
& Earthing conginuity
& Lighiming protection
&  SPD instmilation
o MCCB settiings
o Meter installation
s Monilonng system
=  Danger boards
s Fire extinguishers
#  Cleaning access
&  Emergency shutdown

ANNEXURE —F
COMMISSIONING CHECELIST
The Contractor shill demanstrate:

s Dpen Circuit Yoltage

» Short Circuit Current

s Siring Polamy

¢ [nsulation Resistance

s Eanh Resistance

*  Sypchronizetion

« Anti-Islanding

= Eiandalone Mode
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= Power Export
= Reactive Power Oparation
¢ Remole Momionng
= Alarm Operation
« Communicaticn
= Ceneration Rocording
Commissioning shall be considered complete only after successful demonstration of all operating mades.

ANNEXURE - G
APPROVED MAKES

Equivalent approved makas are acceptable,
Solar Modules

= Waaree
s Tats Powaer Sakar

=  Wikmam Solar

e Adani Solar

+  RenpwSys
Hybrid Inverters

o Huswe

= Bungrow

w SMA

» FIMER

= Delia

= Fronius
Switchgear

= ABB

= Riemens

=  Séhneider Elecieic

s L&T

= Legrand
Cables

= Polvcab

= KEI

» RRE Kabel

»  Havells

=  TFinclex

Surge Protection Devices
=  Phoemix Contact

=  DB0 Bettermann

« [EHM

= Citel
Lightming Prolection

«  CBO

« [DEHM

= nVent ERICD
Earthing

= JEF



¢ Axis
= Eartheon
« Eligch
Mionitoring Syslem
o DManufacturers Intégrated Maonitoning Flatforn or equivalemt SCADA compatible solution
supporting Modbus TCPIP and 1EC 61850 gateway integration,

ANMNEXTRE - H

AUCCEPTANCE CRITERIA

The Solar PV Plant shall be accepted only after;

Submission of all statutory approvals and test certificates.

Suecessul completion of Factory Accepiance Tesis (FAT) and Shie Acceptance Tests (SAT)

Verifieation of enti-islanding and standalone operation.

Demonstration of grid svnchronization and safe reconnection.

Compliance with the Guaranteed Technical Particulars {GTP).

Suceessful operaticn of the emete menitoring and dats acquisition system,

Submigsion af complete documentation, including as-built drawings, O&M manuals, warranty

certificates, and training records.

B lsswe of the Final Commissioning Cerdificate by UTH after satisfactory performance
darmonstration

i SR T I o R Sy
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List of Approved Makes of Maiarial

For

Electrical and Mechanical components

Electrical Systam:

STl

Batton Holder, Angla Holder |
Ceiling Rose

Material/ Equipment Approved Make =
ACE ABE, EEHI'.IE]dH Siemens, LAT
Battery Charger flla:r. Povnar | Caldyen, Voletat | HBL

Anchar, GPL, Havells

|z ———

Cable Gland Comel , Dowall's, Jainsan, HMI,
Cable Lugs Comel, Dowall's [ Biler India) , Jainson , 20
Cable Trays OBO Indiana, Legrand, Profab Enginesrs, FILCG,

Elins, Classic, BEC, Slolco, Stealway

BLDC Cemnn Fan

Usha, Onent, Atomberg, Havells, Crompton

Cuontrol Cable (IS Approved)

Finolex, Havells, Polycab, Lapp India

Copper Conductor PVG
fnsulated Wires' Stranded
Flexible Wires (FRLS)

Finolex, KEC, Havalls, Polycab, Lapp India,BE cabel

Current Transformer (Cast

Fesin Epoxy Coated)

Aufomatic Electric, Gilbert & Maxwell, Kappa,
Pragall, LET , Pragat

Cable Management System
(Wire Trunkingy Raceway

OB0O, Legrand, MK, ABB, Elins, Schnaidear

Distribution Boards (MCE
| DBs)

Legrand, Schreider, Hager, LT, ABB

| Electronic Digital Metar,
| Multifunction meter with LED
DHsplay.

Schnelder {Conzeny], Secure, Elmeaswe, HFL, L&T

Fan Box

MS Type Only as approved by E-n-C

HRZ Fuse and Fuse Fitling

Indicating Lamps/Push
Button

| L&T, Siemens, Schneider, ABE,L & T,

ABB GE, Siemens, LET, Schrnsider

BGH, GE, Teknic

LED Lamp (where evar
reguired})

Cree, Dsram, Michia, Philps, Siemeans

Light Fixtures {Intermal}

Philips, Wipra, Osram, Havells, Halonalx

Light Fixiures (External) Philips, Wipro, Osram, Havells, Baja), K-lite, Halonix
,nghtng Contred Lutron, Schneider, Crestron, ABB, Philips

| Lightning Protection System | Dehn, OBO, ABB, L&T Cape Altach,Furse
MI:E!JF'.CEB ISPORCBD Legrand Schneider, Hager, LAT, Siemens, ABE
Mcce ABB, Schreider, Siemens, LAT

| Metal Clad Plug & Socket
' (Indusiral)

L&mﬁﬁ_ﬁghrﬂdﬂr I"-.I&plun& hMennekes, Hager,
ABB
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Modular Swailches with
accessones, Sockat Outlets
and Wirng, Step typo
ragulator Accessares with
rrvci e Cowver Plata.

1 Tl TP

ERW Conduits (151
Approved)

Schreider, Legrand{ Artsor), Honeywell, Havells
ABB, Gold Medal, Philips

Mote : Equivalent madel of Legrand (Arteor| =hall be
considared for othar Approved makes

AKXG, BEC, Steel kratt

Ready-mads pols

—

Baja) Phillps, Schreder, Crompton

Fabricated pole/Customizad
pla

Az par tender descriplion

Fower Distribution Panzls
(Mon =TTA)

(Project spedfic Authorized [ Approved SEN
Wendaors only) — CPR! Approved vendor only

Fotental Transfonmer

Automatic Electrc, Gilbart & Maxwell, Kapos,
Pragati, L&ET , Pragati

Push Buttons

AEE, LAT, Schnaidar , Rishabh

PWC Conduit (FRLS) &
Accezsones (151 Approved)

Precigion BEC, AKG, Polycab

M S Conduil with heavy duty
BCCEessones

BEC. AKG,NIC, Rmcon, VIP, Polycob, Universsl

| Power cebles 1100V grade

| Universal, Finolex, Polycab, Havelis

Anchor, Stesaigrip

e

Sandwiched Type Bus
Duch/Rizing mains

Schneider, Legrand (Zucchini), IGM-EAE, L&T
C&S |, Hendkwon

Saalad Maintensnce Freg
Batterizs

Exide, HBL, Amar Raja, Hitachl

Salactor Switchas
(ASENES)

Keycee, ABB. Siemens, Schneider, LAT, Salzer

Sensor (Dooupancy Sensar)

Honeywell, Viipro, Hager, Philips, Theban !

......

Tarminal Block LET
FRP/Themoplastic Boxes Hensel Splesbarg, OBO, Syntex. Hager
Timars Schneider, Siemens, ABB , Theben, Lagrand
UPS APC, Numeric, Legrand, Socomec,

' Elevator (LIFTS) Kaone, Schinder, Mitsubighi, OTIS
Exhaust Fan

| HT/ LT Jeinting Kit &
Termination Kils

Crompton, Khaitan, Hawvells, Orent, Atomberg

Birlz-3M, Raychem, RPG

Anti Wibration Mountings

Gerd, Resatollex , Dunlop

Mators AEE ‘Cromptoen, Siamens

05 Sel with AMF panel | Kirloskar, Cumming, Caterplliar, Graaves Cotton
Solar Photovolteic Systerm | Vikram Solar Waree/Renew Powerd TATA
{PY Modules] | suiariSova SolariPremier Technoicales other
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Reputed brancs approved by MNRE (\With Approval
af [ITH}

SMAMBE/Seimens\Watt powerWares/ other

Solar Photavoltaic Systam Repuled brancs spproved by MNRE (With Approval
[Irverters) af 1ITH}

Flexibie Coupling Resistoflex , Kanwal

Fesidential Silencer Same as Engine make

Sami Rotary typa hand fual
filling pump

Rotodel, Kitty Binks

Hybeid Gapacitar Panels

Siemnens, ABB, Schneider, EPCOS({TDK) ,P2P , Elins

faster Plan & Parking &
Plaza Light Fixtures

Boltard Lighting - Praferred make Wipro, Philips
Osram, Halonx

Street Lighting - Preferred make Wipra,
Philps, Ozrarm, Hakonix

Post Top Lightng - Preferred maks Wipro,

| Philips, Osram, Halonix

| Geysers | A0 Smith, Racold, Jaguar, Havells

,rF'hannliz: laminated sheet Hylam, Formica, Mylam, Greenlam
Timers! : ;

| Contastors/Starisra/Relays LAT, Siemans, Schneidar, Legrand, ABB, Hager
KW Metars (Eleckionic
Drigital type) Multifunction Schneider ,Meptune, L&T AE, SECURE, Emeasurs

Meter! Ammeter™olimeler

.ahaugt Fan

Usha, Onent, Atcmberg, Havells, Cromgton

Pobycarbonate Junction
Boxes

Hensel, Clipsal, Mennekes, Sinkex

Energy Management Systam

Sohnesder, ABB, Siemens, LET, Honeywell

Photo Ehmrna_tiu Swiitch

Bajaj, Wipro, Philips, Trilux, Ogram

Annuncation Panal

s s s S T TR ETRRET

Cromplon, Schnexder, Kirloskar, AEB, Siemens, LAT

Industrial Switch zecket

=chneider, Legrands, Naptune , Balls

Sub Panel Beards/Faadar
Fikars

= e S

Advance, Adlec, Tricolite, Mllaatnna, SEPC, Amiit,
EAP, LS Power, Elins

Eapacrtcn' LET, Siameans, vsha:.', Epcos, Ducatl, schneider
Change Owver Switch L& T ABB. EIan&&r&sﬁE_t:_hnmder Bncﬂmec
Bus Duct { Rising main gchnelder, ABB, Legrand , L&T (Henkwon/CES!
[Sandwitch) MEGa Disct)
Rus har | Jindal, Indsico, Cantury

| PLC |Aien Bradley , Siemens, Schneider, L&T

Chemical Earthing

ot Terecplus, Erco, .ﬁ.tﬂ:aa:n l‘.‘:apa oBOD

Duraline, Rex, AKG, Trputi, CPE  Supreme

HOPE/DWC Pipa

Gl Pipea

TATA, JINDAL HISAR JINDAL {STAR) PRAKASH,
SURYA, BEC

Rubber Mal

Jyeti, Deep Jyoti, Premier {Only 151 Marked)
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ELV SYSTEM

| Materiall Equipment

2% 1.5Sg Mm, FRLS
fiexle wire! amoursd cable
for Fire Detection & Alem
and PA system

Approved Makes

FINOLEX, HAVELL'S, POLYCAB , Lapp India

F/UTP CATEA Cabling
| System —Cables, |G, Patch
Parels and othear componants

COMMSCOPE -3YSTIMAX, BELDEN, PANDUIT-
FANMET, R&M

Communicatian Cables

COMMSCOPE -5YSTIMAX, BELDEN, FINOLEX,

Signal Cable EUSION, POLYMER, R & M

UTF CATEA Cables (for  COMMSCOPE -SYSTIMAX, BELOEN, PANDUIT-
IBMS System) PANNET RZM

MNetworking Switehas far

IBMS Systam Clsco, HP-Aruba_ JUNIPER

Fibar Dptics Cablas &

Campanenis {Cata &

Yoica Telecom, Single Mode
— Cables, LUz, Shalves,
Figtails, Patch-cords.
Connectors, Adapiars,
Cassettes, Couplers
Splices/Splice closure Kit /|
Eplice traye — Indoar /
Outdoor Fiber Cabling
Infrasiruciura

COMMSCOPE -5YSTIMAX, | BELDEN, PANDUIT-
PANNET, R & M

Telephone Tag Block/MDF

KROMNE, POUYET

SFP Moduls

HPE, GISC0, DELL

Mabworking Racks, Cata
Cenfre racks, Distrbution
Racks — from sizes 15U to
421

APW-VERD PRESIDENT, NETRACK, PANDUIT,
RITTAL

Addreszable Fire Alarm
System (ULCEFM, ENMS

BOSCH, EDWARD, ESSAR, MIRCOM, NCTIFIER,
SIEMENS, Schneidar.

Listad)
Public Addrass Syzem ATEIS, BOSCGH. HONEYWELL, TOA
1205 Sapver DELL, HP, LENOVO

——

13M3 Workstation'Client
PC/LED Morsikor

DELL. HP. LENOVO

A3 Size Laser colar Printer

CANON, EPSON, HP

18ME Software Sulls

HONEYWELL-TREND, JOHNSON CONTROLS,
SCHNEIDER, SIEMENS. TRAME

Standalone 32 bil Bachst
Ba=ead DDCs & Modbusf
Bachet Integrators,
Gateways, Routers, Mebtwork
area confroler

HONEYWELL-TREND, JOHNSON CONTROLS
SCHMEIDER, SIEMENS, TRANE
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DDGC Parel {Enclosurs)

BHARTIYA CUTLER HAMMER, RITTAL, SECHNEIDER
ELECTRIC

DP Sensaor = Water

DWYER, HONEYWELL, HUSBA CONTROL, JOHNSON
CONTROLS, OMICRON, SCHNEIDER, SIEMENS,
TRANE

DP Swilch = Air

DWWYER, HONEYWELL, JOHMSOM CONTROLS,
OMICRON, SCHNEIDER, SIEMENS

DPF Switch - Watar

DWYER, HONEYWELL, JOHNSON CONTROLS,
OMICRON, SCHNEIDER, SIEMENS, TRANE

Prassure Sensor —Waler

DWYER, HONEYWELL, HUBA CONTROL, JOHNSON
CONTROLS, OMICRON, SCHNEIDER, SIEMENS,
TRANE

Terminats/Lugs

Water Flow Swilch

DWYER, HONEYWELL, JOHNSON CONTROLS,
DRCRON, SCHNEIDER: SIEWENS, TRANE

Laval Switch/Flamaeproo
Level Switch

BANMER, GENERAL INSTRUMENTS CONSCRTIUM,

LEVCON INSTRUMENTS PVT. LTD., MAGNETROL
INOUSTRIAL INC., NIVELCO, OMICROM

Manageable Metwork switch

POE Switch

| ARUBA, CISCO, HPE

ARUBA, CISCO, HPE

Distributbon switch

I ARUBA, CISCO, HPE

Wi Accesa Point

ARUBA, CISCO HPE

HVAC System

Materiall Equipment

Approved Make

TF* Quality expanded
polystyrana

Beardselll Styranal Toshiba

Air handiing Units treated
fresh air units

Zecol Edgetechy VT3 System ai Gilizen

Air Washer | Scrubbes

£ecol Edgetach/ System aird Ravi Aircon/ Citizen

&l Sheets

Hindalcod Baloo/ Haloco

Alurninum tape

Johnzon/Birla 38

AnchorFastener

Hilti'Fisher! Rawl Plug

Auto Adr Vend

Anergy’ Raphd Coolf SKS! SANT! Honaywall

Bakancing Valvas

Advance Honeywall Danfoss! Castla

Butterfly Walves & Ball Yalve

Audool Ovantropd Advanced HoneywellZoloto

abinet Fans

Zecol Edgetechy Systemar Citizen
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Centrifugal Fans for
venitation AHUs! Ar
washer! Scrubosr

Kruger/ Mcotral Comefry Graan hack

Check Valves

Advance/ Honeywell! Oventrop/Castia! Emeraid

Clozed Cell Mirile rubber
insukation’ EFDM insulation

Ammacell / K- Flex! A-Flepd Suparion [ Aeroflax

Fleziblz Dhuct

Twigal Atcod Kimmoo

Fibre Glass Insulaticn

Crwans coming/U P, Twiga

Flow switch Rapid coal’ Siemens! Arargy
FRF Matarial Reichhcld! Equivalent

G.1. Pipas Sailf Tata! Jindal

Gl Sheels Saill Tal' Jinda

Gritlss Driffusers! Fire
Dampers’ Louvers! Valume
Contral Dampers’ Back Draft
Dampers’ Sound attanuatar

Systemairf Trius! Brigt flow Caryaired Trstar
CosmosTrox

G335 Factory Fabricated

Ducts Duct Flangee Raolastar’ Zeca’ Dustofakd Ecoduct! Dustech

il Eai I!"{ﬂrugﬂﬁ Green heck! Alr flow! Carvalre! Systemaky
aico

M. 5 Pipes Tata! Jindal Hissar ¢ Sail

M.S. Sheets Saill Tata/ Jindal

,T;:] ﬂr::ldDTl:'lu; ;:“rm Belimo/ Honeywall! Slamens! Johnson Controls

Motorized Butterfy valves

Jannson Confrolel Ovanirp' Balima' Siemans

Motors

ABBY Siemens! CGEL/ BBL

PPGL sheets for Ducts

JEW Shreya Palymearsd Malur Tubed HY metal Arc

PPGL Ducts Menufacturer

Carresion Confrol equipment! Sagar Plastic! Pol
projects! Ciizen

Pressure Gauge

Feibig! H. Guru! Emerald

Pressure Relisf Dampars

Trox! Tiusl Systemair

Kruger! Green heck! Al flow! Crompton/ Baial' Usha/

dic Frane Hawells o
Fuff pipe support Malanpur! loydf Beardsell
P Efiminators Muntarz’ BKE extrusions
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PV Pipes

Finolexf Prince! Suprames KWL Classic ! Ashrvad J
Agtral

Fefrigerant Piping

Mandew Rajco’ Indigod BR Shramik

Rock Wool insulation

Foxul-Rockwool! Rockweal indial Liayds Mahta Tubes

Screw Water chilling
maciting

CarrierTranaorkDaikin-Moquay

Spirgl Pound! Cwal ducis

GP Spiral Dustech/ Ductafab

Split [ Window AC

Carrier’ Daikin! Higchi ! Toshiba'lLEBlue star

YEV T WRF and Split units

Taoshiba'Daikin' LG Hitachy' Mitsubishi Elactris !
Eluestar

Star bond/Lag Protactive
Coating

Paramount polytreat! Pidilite

Thermometars

Faibig/ H. Gurw' Emeraid

Tube Axial flow Fans

Krugar' Green necks A flow) Nicora! Systemsain
Paico

Wane Axial flow Fans

kruger’ Green heck! Airflow! Nicolral Systemain’
Maico

Wariable frequency dnve ABB’ ALLEN BRADLEY! DANFDISS! Skemens
Wa Boxes Trax! Tranad Johinsan Cortrois

Water Fumps Armstrongd Xylem! Grundfos

Walding Rods Advanll LET/ ESAB

Waalherkoat Pidilite

Propeller Fans

Crompton’ Bajajl Usha! Havells

Mote -All slectrical items makes to be considerad from slecirice! hist of makes

Fire fighting systam

Materiall Equipment

Approved Make

Fire Alarm Vaive HOD f Newage | Tyco ! Viking
Fire Bridged i :
Inlat Cannectian Minimax / Newage / Safex f Shah Bhogilal Jethalal

Fire Extinguishers

Kiichan Fire Supprassion
System

Ceasa Fire /! Minmax / Safex

UL Listed of approved make
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MECHANICAL WORKS

Materiall Equipment

Approved Make

Electro-mechaniczl Equipment's & Plants

Pumps

Motors

Aylarmn | Grindfos Wil [ Kirlhskar

| Hydro Praurmatic Systam

Zylam | Grundfos | Wilo ! Kirlhskar

Submersible Pumps

Xylem | Grundfos | Wile f Kidoskar

De watering Pump for Rain
Wates

_ Xylem | Grndfos | Wile / Kirleskar

Mud pump jor Drainags

Xylam | Grundfas§ Wils ! Kirloekar

Drinking Water
Equipment's

| Domestic LIV systerm Aguila / Kent / Eureka Forbes
Water Cooler Eiue Star/ Voltas’ Usha

Drinking Water Combined
oystarm of Coolerwih R0
Flant

Biua Star/ Dagiz! Volas! Agquatek

Hot Water Equipment's _!
Electric Geysar | AC Smith |Racold / Jaguar |
Thermostat [-I:-na:fweﬂ”flulnﬂln ! Sant
Tern_r:_-erajurﬂ Gauges _I_-b::ne-_.-w-an { Zolota / Sant ]
_H-anu:l drier J.aquara' Euroniza®ohler’ Dalphy :
Signature Verified
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