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About the clean room facility for Centre for Design& Fabrication of Electronic Device at its Kamand
campus at Indian Institute of Technology (IIT), Mandi

Construction of the clean room facility for Centre for Design & Fabrication of Electronic Device at is Kamand campus at

Indian Institute of Technology (IIT), Mandi, Himah al Pradesh.

he Centre for Design & Fabrication of Electronicvide (ADFED) at Indian Institute of Technology (IIT), Mains going
to be setup with the vision to become the pioneémnodern interdisciplinary state of art enginegrand science by integrating
emerging disciplines of engineering, sciences amdndrture & sustain a vibrant comprehensive programresearch and
developments. The motivation to setup, Centre fesign & Fabrication of Electronic Device4BFED) is to promote goal oriented
innovative interdisciplinary research by interfagmodern technology with applied engineering & scés to address human welfare
and train the engineers, scholars to become leddw@xt generation technology.

Therefore, Indian Institute of Technology, Mandplanning to set up a Centre for design & Fabracabf Electronic Device
(CADFED) at A4 academic block at Kamand campus, lIThtMaequipped with advanced materials and deviessarch facility. This
requires construction of various classes of clemms as per ISO standard. The anticipatefDRED facility will cater a broad and
interdisciplinary area of research and developraehvity that has been growing exponentially in @t couple years at IIT Mandi
and decade across the world in the field of nonei&ro fabrications and design. Because, at presemtidely recognized that
nano/micro fabrication and design technology hayotential benefits in areas as diverse field likken electronic, micro electronic
sensor technology, drug development, water decangdion, information and communication technologi&s well as production of
stronger but lighter materials. Recently, nanoteteic based devices attracted a significant atienof scientific and research
community and play a considerable role in providsafutions to some of the most crucial problemsntatche society in the field.
Indeed Nano/Micro-electronic is a fast emergingtiogt edge Technology which could transform the etycin the future with

maximum benefits.
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Thus, this Centre for design & Fabrication of Elentc Device (@DFED) clean rooms IIT Mandi facility focuses to louup
a world class, state of the art facility to desagl fabricate the nano/microelectronic devicesiéxt generation technology node, due
to as projected that this centre will be equippeitth \state of the art resources for all aspectdedléo the Nano & micro devices
design and fabrication like mesoscale devices, ngsmeration lithography, nano electronics, synthesf nanomaterial
characterization and analysis. A unique aspechisf ipcoming @DFED is the provide an opportunity for collaboratiacross
School of Computing & Electrical Engineering, SchobEngineering and School of Basic Sciences aadt@’s of IIT Mandi as
well as nationally and internationally. The ideasefting up of @DFED at IIT mandi environment replete with all R&bnenities to
its scientific manpower to help them achieve theirdegoals. The scope of work includes formulatesrd execution of suitable
installation plans in the existing space as pachtd drawing in consolation with the end users.
NOTE:
A tentative drawingCentre for Design & Fabrication of Electronic Devies (GIDFED) at A4 academic block (Ground
Floor), Kamand campus, IIT Mandi (H.P) , 17500%s lheen provided in the document give a generalofi¢he lay-out and
dimensions of the site.
The Kamand campus of [IT Mandi is situated in deyahbout 15 Km from main Mandi City. The vendorésg advised to
make a visit to A4 building at Kamand Campus atMandi (H.P)-175005 prior to bidding in order tesass the exact
guantum of work to be undertaken and to be abtpitie their best. With this objective in sight, Mandi invites offers from

the firms fulfilling the eligibility criteria givenn the successive sections.
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Eligibility Criteria

The prospective clean room facility vendor should meet the following eligibility criteria:

1.

Turnkey vendor must have at least 5 years of egpee in design, installation, commissioning andlifjcation of clean
room(s) including HVAC and other associated faeit
Turnkey vendor must have developed Clean Rooms$N&motechnology / Materials Science / Nano Micro rieabions /
Semiconductors worth not less tHas. 5.0 Crores against a single tender in India or US$ 1 Milliarabroad.
Foreign vendor should have executed at least teenaloom projects in India.
Vendor must have successfully commissioned andfmpghathe similar work of Class 100, Class 1000 &idss 10,000 (as
per FED Std. 209E) or ISO Class 5, Class 6 andsGldas per ISO-14644: 2001 Std.) Clean Room tiaailiindia of not less
than ~ 1000 sq. ft. against a single tender al@ceion.
Vendors can quote for following items individuadly all items together on turnkey basis. Howevendae who can take up
the project orTurnkey basiswill be preferred:

- HVAC and Clean Room Fabrication

- Electrical Power Distribution & other Electrical Works.

- Building Management system (BMS)

- Total gas management (Bulk & Process gases: Corresi, Toxic and Pyrophoric gases), Compressed Dry

Air (CDA), Vacuum, Ultra Pure, De-ionized water andChilled Water System, Drainage system (Acidic and
non-acidic), Exhaust systems (Both non-acidic anccalic)

- Gas & Fire Detection & Protection system etc.

- Biometric Access Control, CCTV & Public Address Syeem
The turnkey bidder should have average anturabver of Rs. 4 croresduring the lasfive yearsending 31 March 2015 in
case of turnkey offers.
Vendor should be able to provide the details ofdbmpleted projects executed, along with the copfesontracts detailing
the scope of work of the projects and copies ofGbmpletion/Acceptance certificates for the praggdodbm the clients.
Tender Fee: -A Demand draft of Rs. 1,000/-(Rupees One Thousahg towards non-refundable tender fee, drawn viofa
of “The Registrar, IIT Mandi” payable at Mandi sihdaccompany the Technical bid documents. In tlseade of tender cost,
the tender will not be accepted.

EMD: - A refundable amount @ of 2% of estimated value exsgarnest money deposit (EMD) in the shape of Rinfa
scheduled bank in India (valid for a minimum perad® months from the date of submission of tendbould accompany the
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bid documents. The DD drawn in favour of “The Ré&gis IIT Mandi” payable at Mandi should accompatime bid
documents. The EMD should be kept in a separaledseavelope, should be marked clearly and pubénduter envelope
that contains the technical and financial bid eopet.The bidders should enclose a pre-receiptefbbihe EMD to enable us
to return the EMD of unsuccessful bidders. Faitordeposit Earnest Money will lead to rejectiorterider. In the event of the
awardee bidder backing out, EMD of that bidder Wélforfeited.
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8.
9.

General terms and conditions

Vendor satisfying all the eligibility criteria gimeabove only should submit the tender. If any @& tonditions mentioned
under the headEligibility criteria is not met, the offer will be summarily rejectétb correspondence will be entertained in
this matter.

Details of developed Class clean Room Projectsnigavalue ofRs 5 Crores or morewith completion Certificate or Purchase
Order / Agreement in case of ongoing projects.

At least one completion certificate flBO 5 (Class 100) clean lakwith actual date of completion of the work.

Vendor must provide clientele list along with thentact details(current) for the successfully completed projextswvell as
project(s) being done presently.

Vendors shall have to arrange visit(s) to their ptted and any on-going project(s) site(s), if absiby IIT Mandi
Competent authority.

Vendor can visit the site of proposed Centre fosigle & Fabrication of Electronic Device 4DFED), [IT Mandi or
competent authority of IIT-Mandi with prior appaimént with Director or21% December & 22 December,2015before the
submission of tender.

Vendor shall have to provide details of techniaability (Experience & qualification of the teararponnel, equipment etc.)
to build Clean room facilities, fabrication and taltation of various services and integration afvases with Cleanroom and
the process equipment.

The bidder should hawertification regarding safety and quality from any accreditagency of international standards for
clean Rooms.

Vendor shall have to providest certificates for gas, water and other distribution systemsdompliance to the design
specifications.

Vendor shall have to providmlibration certificates for all the test equipment used.

Vendor shall quote faspproved makesonly as mentioned in the tender document.

10. All the machinery installed should have preferablgervice centerin INDIA with trained personnel to carry out the

servicing/repair of the machinery at site or atrtharks.

11. Vendor shall have to providg@uality certificates from the OEM for all the materials and equipmep@ied, indicating all

relevant details.

12. Vendor shall bring tools, consumables and manpogggrired for implementation of the work.
13. All the industrial safety practices must be followed during the implementabf the project.
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14. Vendor shouldwarranty entire facility including Clean room and othertalked services, for a period df years for all
materials, machines and workmanship. During wayrariod, vendor shall have to monitor the compliteility and
installed services and carryout necessary cormesticepair or replacements, if required, for smamgkration of the Clean
room facility and services as per laid down speations.

15. Vendor shall have to support the proposed cleamrfazility in all aspects in the post warranty peérifor minimum of10
years including spares and services, for all equipnasmd services supplied & commissioned, preferablgugh OEM. In
case vendor uses services of other service prevaeprocures and uses material or equipment fribrar ovendors, written
agreements for the same between service provid&t/®ith the vendor to be provided.

16. Vendor must exten@ppropriate training (minimum of three weeks duration) to Centre for Design & Fabrication of
Electronic Device (C4DFED) staff towards operatiand maintenance of complete facility, includingg&i room, facilities
/utilities services and BMS system. Vendor or theifying agency hired by the vendor for Clean roeatidation must also
train CADFED staff to carry out routine measurement of €lemm environmental parameters. The vendor msst @lovide
a document detailing the Cleanroom protocols.

17. Vendors shall have to makechnical presentatior{s) to the Director, IIT Mandi or Competent autiyilT Mandi or to
their representative(s) or Technical committee appd for this purpose, at4DFED, IIT Mandi or any other place decided
by him. Director/Competent authority of lIT Maneljll notify to vendors, place and time for the pFatation(s). During such
presentations vendor or his team members shoutdingetent enough to clarify any technical queraésed. In case, vendor
utilizes services of other service providers fas throject, technical personal of such service plerg may have to make
presentations, if desired by Director, [IT Mandifgoetent authority, IIT Mandi.

18. IIT Mandi will provide civil structure (Shell striiere) required for building the CADFED, cleanrooatility at Kamand
Campus, IIT Mandi. Water and Power supply to tharest point of the site will be provided by CleamoR Civil Vendor, if
required, can request Director, IIT Mandi/Competaumtiority for drawings of the civil structure dfet facility. Vendor shall
have to provide details of its other requiremeatsd met by @DFED, IIT Mandi facility.

19. Prices:

a) The Prices quoted should be inclusive of all tawesduties, packing, forwarding, freight, insuranckglivery and
commissioning etc. at destination site (IIT Mardandi/Kamand). [IT Mandi is registered with DSIRp@. of India and
is exempted from Custom / Excise Duty. Exemptionti@ieate to this effect will be issued by [IT MandHence,
Customs/Excise Duty exempted price should be qudteel rates shall be firm and final. Nothing exdhall be paid on any
account.In the price bid/financial bid, the vendbiould clearly mention the final price breakup eg-work price/FCA
price, FOB price, CIP/CIF price & FOR IIT Mandi, K&nd Campus price, as applicable in their bid
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b) In case of imported equipment(s)/item(s), the agermmmission, if any, payable in Indian rupees #hdie mentioned
separately. For imported equipment, the Letter &d@ will be opened for the amount excluding ageaommission in
Indian Rupees. The firm should clearly mentiondtdress of foreign bank in the financial bid.
20. Validity :
The bid should be valid for acceptance up to aopeof 180 Days. The Bidders should be ready tonektbe validity, if
required without any additional financial implicats.
21. Clarifications:

$1%>N)@) ($&)#$ ") ) Tl M wl())@! ! S ")
S ITF & N< * 5$5 : )+< * 585 "M $ <99:6 5

22. The IIT Mandi reserves the right to cancel the &rat any stage (point of time) without assigning eeason

23. Performance Bank Guarantee A performance bank guarantee from a schedulel imaimdia for an amount equal to 10% of
the price for duration of two months beyond theigxpf warranty period will be taken from the sujeplor Indian agent.

24. Terms of Payment Payment will generally be made only after delivang satisfactory installation, testing, commissigni
etc. This must be specified in the tender/quotation
*In case of imported supplies, payment (excludindidn agency commission, if any) will be made tigtourrecoverable
Letter of Credit in two installments. 60 % of th@mey will be released after successful installaBooommissioning of the
Clean room facility. Remaining 20 % will be reledssfter six months of installation & commissioniagd on receipt of
satisfactory report regarding the assigned job@ndubmission of a performance bank guarantee(®s af the order value
from a nationalized bank, valid for 2 months beydmel expiry of the warrantyBalance 20% payment will be released after
completion of further six months.

25. Delivery:
The Clean room interior design infrastructure sbchg delivered and installed within the period pectied in the purchase

order. If the bidder fails to deliver the requirservices by the specified date, penalty at theabat®o per week of the total
order value subject to the maximum of 10% of totaler value will be deducted.
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Submittals

Vendor must provide the following documents/drawsigpformation along with the Technical bid and angther information

desired in the tender document or considered relgv@ the CADFED, IIT Mandi clean room project

Detailed Clean room facility Layout drawing.
Clean room layout with services and utility distrilon network marked on the drawing.
Plant Room drawing.
Complete Clean room design details
Detailed drawings of Ducts
Clean room material specifications with make, filters, flooring, panels, ceiling grids etc.
An item wise compliance statement indicating chearly deviations against specifications, make etc.
Clientele list along with the current contact distéor the successfully completed projects as aglany project(s) being done
presently.
9. Completion certificates of similar works. Copy afrBhase Order or agreement in case of ongoinggisoje
(i) At least one completion certificate for ISO 5 (Gla00) clean lab with actual date of completiorthe# work.
Name with contact details (current mail id and nebumber) of the certification authority is must.
(ii) Details of Class of clean Room Projects havingea@iiRs 5 Crores or more.
10.Company details
11.Copy of Service Tax Registration No.
12. Details of turn over during the last Five years.
13.Copy of Un-Priced commercial bid.
14.Gantt Chart providing weekly progress scheduléefRroject
15.E.M.D. and Bank drafts of tender cost & proces$e®y(To be detailed by Institute Authorities)

© NO Ok WNE
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Overview of Design of Clean Labs for Centre for Dagn & Fabrication of Electronic Device (C4DFED) 4,
1T Mandi

The proposed C4DFED is divided into five divisiamsthe basis of cleanliness level. Class 100 L@ksss 1000 Labs, Class 10000
Labs, Corridor as unspecified clean area and febearea including meeting room, sitting roontramce and student lounge etc.

AHUs, MAU, Chillers, UPS with batteries, RO plaf@as bank and BMS will be housed in a separate &Building at the back
side of the main building.

Class 100 labs will be having perforated raisedrflof 300mm while other clean labs with corridotlviiave epoxy flooring. Grey
area around class 100 labs is meant for return @agaand will also be used for keeping associatpdpment which cannot be
housed inside class 100 labs.

Height of ceiling will be at 10 feet (3 meters)

All Class Clean Labs will have honeycomb wall panéllass 100 labs with U-15 ULPA filters while atleéean labs will have HEPA
filters H14 with an efficiency of 99.995%s specified elsewhere in this document.

15 Number of vibration Isolation Platforms are iean labs flushing with the floor of labs.

Two AHUs will feed all clean labs. One of 38000 cfion lab1, lab2 & gowning 1 while other AHU of 280 cfm capacity will feed
lab3, lab 4, lab5 and gowning 2. A separate AHB@J0 cfm will be used for other area including @wor and other comfort area
inside the building. Supply and return air will teel using GI/ Al ducting and will be distributedeach filter using flexible ducts.

Gowning 1 will be used for entry in class 100 lalbgle gowning 2 for class 1000 & class 10000 lahisye
The centre will have a complete Building Managen&ysgtem to monitor and control all the parametédean labs.

The building will have Gas distribution system wéhd use points as per requirements using highegstadnless steel tubing with
purifiers and other accessories. Gas bank will @eeldbped in the Service Building. The network fan@ressed Dry Air (CDA),
Vacuum, Ultra Pure, De-ionized and Chilled Watest8g, Drainage system (Acidic and non-acidic), Eshaystem with scrubber
has also been included for toxic and corrosive esha
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Fire and gas safety has also been consideredsaddtéction and protection systems are included.dxit doors from back side grey
area are included for emergency escape purposérdgiin based fire suppression system has beandiexdt!

The entry to the clean area including corridor Wwél restricted and only authorized persons witimieioic access can enter from both
sides of corridor.

Public address system is also included for annoueoé
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Details of Individual Clean Rooms

CADFED a Kamand CampuslT, Mandi, Tentative Area Detalil

S.No LAB Type of Room Operations Total Total
Area Area
M? Ft*
1 Clean Room 1 ISO Class 5 (Class100), Device Characterization ~40.32 434
2 Clean Room 2 ISO Class 5 (Class100), Lithography Process Area ~33.28 358
3 Gowning Room1 ISO Class 5(Class100) Gowning ~10.53 113
4 Clean Room 3 ISO Class ¢ (Class100), Sample Preparation Process | ~33.48 360
Area
5 Clean Room 4 ISO Class ¢ (Class1000), Material Science Process ~ 28.54 308
Area
6 Clean Room 5 ISO Class © (Class10000), Oxidations Furnace Process ~22.84 246
Area
7 Gowning Room?2 ISO Class 6(Class1000) Gowning ~7.25 78
8 Lobby & Corridor ISO Class 8 (Class 10000) Surrounding Clean Area ~52.36 563
9 Meeting Room Air Conditioning Only Surrounding Clean Area ~18.2 196
10 Sitting Office Air Conditioning Only Surrounding Clean Area ~ 8.58 92
11 Reception Air Conditioning Only Surrounding Clean Area ~25.75 277
12 Student Lounge Air Conditioning Only Surrounding Clean Area ~ 44.39 478
Total Area ~325.52 3505
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Clean Room 1: ISO Class 5/Class 100 [Device Charadtzation Lab]

S.No. Specifications Description
1 Application of Room Device Characterization
2 Class of Room ISO-Class 5 (100 class as per FHDZR9E )
3 Number of rooms 1
4 Total Area ~40.32 M
5 Room Height ~ 10 ft (From flooring to ceiling)
Flooring 300 mm Raised Perforated Flooring
6 Room volume ~4338 CFT.
I Room Temperature ~21+1°C
8 Room Relative Humidity ~45+5%
9 Room positive pressure ~20 £ 5 Pa
10 Air Flow Pattern Vertical Laminar Flow
11 Air Change Rate ~250 Air Changes per hour
12 Filter Coverage 70% Approx
13 Particles count 3520 particles/m3
14 Sound Pressure level 55+ 5db
15 Intensity of Light (Tear drop Light 450 to 600 Lux (white light)
16 Filters ULPA filter U15 Class with an efficienoy 99.9995%
on 0.12 m size particle
17 Exhaust Flow As per tool requirement
18 Entry of this room through the ~10-15+3Pa
gown room (1) and an air shower
(1)[5 ftx 3 ff], positive pressure
19 Air Handing Unit (AHU) ~18077CFM (Cubic feet per minutes)
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Clean Room 2: ISO Class

5/Class 100 [LithographyrBcess Areal

S.No Specifications Description
1 Application of Room Lithography
2 Class of Room ISO-Class 5 (100 class as per $HD 209E)
3 Number of rooms 1
4 Total Area ~33.28 M
5 Room Height ~ 10 ft (From flooring to ceiling).
6 Room volume ~3581 CFT.
I Room Temperature ~21+1°C
8 Room Relative Humidity ~45+5 %
9 Room positive pressure ~20+ 5 Pa
10 Air Flow Pattern Vertical Laminar Flow
11 Air Change Rate ~250 Air Changes per hour
12 Filter Coverage 70 % approx
13 Particles count 3520 particles/m3 of the size 0.5 um
14 Sound Pressure level 55+ 5db
15 Intensity of Light (Tear dropl50 to 250 Lux 450 to 600 Lu
Light) Yellow Light & (white light in) in 25% additiona
space also
16 Filters ULPA filter U15 Class with an efficieno§ 99.9995%
on 0.12 m size particle
17 Exhaust Flow ~1000 CFM,(Cubic feet per minutes)
18 Entry of this room through the
gowning room (1) and an ajir10-15t5Pa
shower (1)[ 5 ftx 3 # positive
pressure
19 Air Handing Unit (AHU) ~ 14921 CFM (Cubic feger minutes)
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Gowning Room 1: ISO Class 5/Class 100

S.No Specifications Description
1 Application of Room Gowning Area
2 Class of Room ISO-Class 5 (100 class FED STD 209E
3 Number of rooms 1
4 Total Area ~10.53 M
5 Room Height ~ 10 ft (From flooring to ceiling).
6 Room volume ~1133 CFT.
7 Room Temperature ~21+1°C
8 Room Relative Humidity ~45+5 %
9 Room positive pressure ~20+5 Pa
10 Air Flow Pattern Vertical Laminar Flow
11 Air Change Rate ~250 Air Changes per hour
12 Filter Coverage 70 % approx
13 Particles count 3520 particles/m3 of the size 0.5 um
14 Sound Pressure level 55+ 5db
15 Intensity of Light (Tear drop Light) 450 to 600x (white light in ) 100% space
16 Filters ULPA filter Ul15 Class with an efficiencef
99.9995% on 0.12m size particle
17 Exhaust Flow As per requirement
18 Entry of this room through the Mair-10-15t5Pa
door from Lobby
19 Air Handing Unit (AHU) ~ 4721 CFM (Cubic fepér minutes)
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Clean Room 3: ISO Class 5/Class 100 [Sample Prepéicn & Process Lab]

S.No Specifications Description
1 Application of Room Sample Preparation Process Area
2 Class of Room ISO-Class5 (100 class FED STD 209E)
3 Number of rooms 1
4 Total Area ~33.48 M
5 Room Height ~ 10 ft (From flooring to ceiling
6 Room volume ~3602 CFT.
I Room Temperature ~21+1°C
8 Room Relative Humidity ~45+ 5%
9 Room positive pressure ~20 £ 5 Pa
10 Air Flow Pattern Vertical Laminar Flow
11 Air Change Rate ~250 Air Changes per hour
12 Filter Coverage 70% Approx
13 Particles count 3520 particles/m3
14 Sound Pressure level 55+ 5db
15 Intensity of Light (Tear drop Light) 450 to 600x (white light in ) 100% space
16 Filters ULPA filter U15 Class with an efficienoy 99.9995%
on 0.12 m size particle
17 Exhaust Flow ~1000 CFM, Cubic feet per minuéess)per too
requirement
18 Entry of this room through the-10-15+3Pa
gown room (1) and an air shower
(2)[ 5 ftx 3 ff], positive pressure
19 Air Handing Unit (AHU) ~15010 CFM (Cubic feger minutes
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Clean Room 4: ISO Class

6/Class 1000 [Materials ®cice Lab]

U

S.No Specifications Description

1 Application of Room Material Science Process Area

2 Class of Room ISO-Class5 (1000 class FED STD P0O9E

3 Number of rooms 1

4 Total Area ~28.54 M

5 Room Height ~ 10 ft (From flooring to ceiling

6 Room volume ~3003 CFT.

I Room Temperature ~22+ 1°C

8 Room Relative Humidity ~45+5%

9 Room positive pressure ~15+5Pa

10 Air Flow Pattern Mixed Flow

11 Air Change Rate ~160 Air Changes per hour

12 Filter Coverage 30 %

13 Particles count 35200 particles/ms3

14 Sound Pressure level 55+ 5db

15 Intensity of Light (Flat diffuser 450 to 600 Lux (white lightin) 100% space

white Light)

16 Filters HEPA filter class H14 with an efficmn of
99.995% on 0.3 m size particle

17 Exhaust Flow ~1000 CFM, Cubic feet per mindgss)yer too
requirement

18 Entry of this room through the-10-15+3Pa

Gowning 2 & through Clean Lab |5
19 Supply Type [Hood type] Flexible ducts with acmhdampers for each filter
20 Air Handing Unit (AHU) ~ 8001 CFM (Cubic fepér minutes)
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Clean Room 5: ISO Class 7/Class 10,000 [Oxidatiorufhace Lab]

S.No. Specifications Description

1 Application of Room Device Oxidation & Related Operations

2 Class of Room 10,000 class or ISO-Class7 (45 FHD 209E
clean room standards)

3 Number of rooms 1

4 Total Area ~ 22.84 M or 246 ft°.

5 Room Height ~ 10 ft (From flooring to ceiling).

6 Room volume ~2458 CFT

I Room Temperature ~22+ 1°C

8 Room Relative Humidity ~45+5 %

9 Room positive pressure ~10+5 Pa

10 Air Flow Pattern Vertical Mixed Flow

11 Air Change Rate ~69/72 Air Changes per hour

12 Filter Coverage 20%

13 Particles count 352000 particles/m3 of size 0.5 um

14 Sound Pressure level 55+ 5db

15 Intensity of Light (Flat diffuser 450 to 600 Lux (white lightin) 100% space

white Light

16 Filters HEPA filter class H14 with an efficen of
99.995% on 0.3 m size particle

17 Air Handing Unit (AHU) ~2458 CFM (Cubic fee¢ipminutes)
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Gowning Room 2: ISO Class 6/Class 1000

S.No. Specifications Description

1 Application of Room Gowning Area

2 Class of Room 1000 class or ISO-6 (45 FED STE2€l8an room
standards)

3 Number of rooms 1

4 Total Area ~7.25 M or 78 F¥°

5 Room Height ~ 10 ft (From flooring to ceiling).

6 Room volume ~780 CFT.

7 Room Temperature ~21+1°C

8 Room Relative Humidity ~45+5%

9 Room positive pressure ~15+5Pa

10 Air Flow Pattern Vertical Laminar Flow

11 Air Change Rate ~160 Air Changes per hour

12 Filter Coverage 30 % approx

13 Particles count 3520 particles/ms3 of the size 0.5 um

14 Sound Pressure level 55+ 5db

15 Intensity of Light (Tear drop Light) 450 to 600x (white light in ) 100% space

16 Filters HEPA filter class H14 with an effic@n of
99.995% on 0.3 m size particle

17 Exhaust Flow ~As per requirement

18 Entry of this room through the-10-15+5Pa

Main Door from Corridor
19 Air Handing Unit (AHU) plenum ~2080 CFM (Cubic feet per minutes)
type air flow
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Corridor & Lobby : ISO Class 8/Class 100000

S. No. | Specifications Main Corridor & Lobby

1. Total Area 52.36 M

2. Room Height ~ 10 ft (From flooring to ceiling)

3. Room Temperature | 23+ 1° C

4. Airflow Centralized Air Conditioning

5. Intensity of light 450 to 600 Lux (white fluescent light)

Filter Coverage 10 % approx

6. Filter HEPA filter class H14 with an efficey of
99.995% on 0.3m size particle

7. Sound pressure leve Less than 65 db

8. Hood type Flexible duct with control dampews éach supply
diffuser.

10. Ceiling False ceiling
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Comfort Areas: Airconditioned

Areas Specification (Meeting Room, Sitting Room, Reception and Stadennge)

S. No. | Specifications Meeting, Sitting, Reception & Student lounge
1. Total Area 96.92 M
2. Room Height ~ 10 ft (From flooring to ceiling)
3. Room Temperature 23 + 1° C
4. Airflow Centralized Air Conditioning
5. Intensity of light 450 to 600 Lux (white fluescent light)
6. Filter coverage Supply & Return air diffusergy
7. Sound pressunelLess than 65 db
level
8. Hood type Flexible duct with control dampeos €ach supply
diffuser.
10. Ceiling False ceiling
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AIR VOLUME CALCULATIONS

Filter Avg
Area Area area Height Volume CFM ;
Area Class m) (ft?) (m?) () () ACPH Required Velocity
(fpm)
28.22
Lab 1 Class 100 | 4032 | 434 10 4338 | 250 18077 42
Lab 2 Class100 | 3328 | 358 | 233 10 3581 | 250 | 14921 42 AHU A
Gowning 1 Class100 | 1053 | 113 | %7 10 1133 | 250 4721 42 | (38000cim)
Lab 3 Class 100 | 33.48 | 360 | 2344 10 3602 | 250 15010 42
Lab 4 Class 1000 | 2854 | 308 | 836 10 3003 160 8001 27
467 AHU B
Lab 5 Class 10000 22.84 | 246 10 2458 60 2458 10| (28000 cfm)
Gowning 2 Class 1000 |  7.25 g | 2 10 780 160 2080 27
. 563
Corridor & Lobby | Class 100000 52.36 5.3 10 5630 20 1877 8
: 8
ISR Chly S 18.2 196 1 Na 10 1960 10 327
itti 92 NA 8
Siting Only AC | gsg 10 920 10 154 AHU ©
i NA 8 (8000 cfm)
ReEgpier Ol A 2575 | 27 10 2770 10 462
47 NA 8
Student Lounge | OMYAC 44.39 8 10 4780 10 797
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No of Filters

Ceiling M? (1200x600)
Total area for ceiling grid coverage 17561
Class 100 area 82| 113 (ULPA)
Class 1000 area 10.5| 15 (HEPA)
Class 10000 area 46| 7 (HEPA)
Class 100000 area 5.3| 8 (HEPA)
Total filter area 103

Total No. of filters | 143
Flooring
Total clean room area including grey area | 222.09
Class 100 area 117.61
Class 1000 area 35.16
Class 10000 area 22.84
Class 100000 area 52.86
Total class area 175.61
Total grey area 46.48
Raised floor area sq. m 153.09
Wall Panels
Height of Wall Panels (Al Honeycomb) 3M
Total Area of Honeycomb Panels (Class 100) 32QM
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Approximate Heat Load & Electrical Power Consumption

S No Equipment Load
(KVA)
1 Chiller Units 4x30 Refrigeration Tons (RT) wjghmps 96 KW,
2 AHU A (~40000 cfm) with heaters and Dehumielii T7TKW
3 AHU B (~30000 cfm) with heaters and Dehunigati 65 KW
4 AHU C (~10000 cfm) with heaters and Dehuiieds 26 KW
5 Make Up Unit 22 KW
5 Equipment Load 300 KW
6 Lights & Other items (Clean & Non Clean Area) RO/
7 Total Load| 606 KW

Considerations:

0] 45° C as max temperature (it was varying from 40- dgrde C during 4-28 May, 2015)
(i) 2° C as minimum temperature (it varied from 3-5 degr€ during Jan 2015)
(i)  Room temperature is taken as°@0
(iv)  The power load for each chiller is 32.0 KW at 10@#d.
( note: We have selected bluestar water cooledl stridler ( R-407A) rounded to nearest standarddei®f 32.5 TR)

(v) Fresh Air Requirement: 2500 CFM in clean labs +QLG&M in comfort zone
(vi)  Considered 50 % spare capacity, recommended cqodicthillers
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1. Heat Load

Total Area Heat Load (including fresh air & human load — 4 person pam) :45 TR
Equipment Heat Load (List of equipment attached) 25 TR
Extra 15% (including heat loss in chill water pipelines)0 TR
The total Chillers capacity should B6 TR
Considering 50 % spare capacity, the recommended pacity of Chillers: 120 TR (4x30 TR)
Throughout the year, except during peak summeestdtal heat load will not exceed 60 TR. Thredl@hunits can be
operated on rotation basis and one may be kepaadts/
2. AHU A, B & C: As per equipment specificationotal Wattage 168 KW
Peak electric heating load 20 KW have been considered and included for heatingeshfair in AHUs during winters when
ambient temperature is less than specified roonpéeature of 21 degree C. Max power load of Hunmedsfi/ Dehumidifiers
in Makeup unit22 KW
3. Equipment Power Load: As per list attachedfotal 300 KW
4. Light & Other Items:
Approx 200 lights of 40 W each in labs and in otsigace8 KW
Fans: 15 Nos (for space outside clean labs inatugénvice area KW
Exhaust Blowers including scrubber & Fume Hoodbsto8:5 KW
Vacuum Pumps, Compressor for CDA, RO Plant, Chaltex plant etc)5 KW
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Lab Equipment Power Power
Consumption Consumpti
No. Name (KVA) on in Three
Phase UPS
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Calculation for Air Flow Through Ducts

SUPPLY DUCT FROM AHU ROOM A

SUPPLY DUCT FROM AHU ROOM B

FLOW CFM 38000 FLOW CFM 30000

VELOCITY | FPM 1500 VELOCITY | FPM 1500

AREA SQ. FT | 25.33333 AREA SQ. FT. 20

AREA SQ. MT | 2.354749 AREA SQ. MT 1.859017

DUCT DIMENSIONS

SELECTED DUCT DIMENAIONS SELECTED

METER 1.8 1.4 METER 1.6 1.2

AREA SQ. MT 2.52 AREA SQ.MT 1.92

AREA SQ.FT | 27.11117 AREA SQ. FT 20.65613
FINAL | VELOCITY | FPM 1401.636 FINAL | VELOCITY | FPM 1452.354

RETURN DUCT FOR AHU ROOM A RETURN DUCT FOR AHU ROOM B

FLOW CFM 38000 FLOW CFM 30000

VELOCITY | FMP 800 VELOCITY | FPM 800

AREA SQ. FT 47.5 AREA SQ. FT 37.9

AREA SQ. MT | 4.415155 AREA SQ. MT 3.485648

DUCT DIMENSION SELECTED DUCT DIMENSIONS SELECTED

METER 2.2 2 METER 2 1.8

AREA SQ. MT 4.4 AREA SQ.MT 3.6

AREA SQ. FT | 47.33696 AREA SQ. FT. 38.73024
FINAL | VELOCITY | FPM 802.7554 FINAL | VELOCITY | FPM 774.5885
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ANNEXURE — A

Building Elevation Drawing
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ANNEXURE — B

Location of Labs & Service Area
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ANNEXURE —C

Vibrational Isolation Foundation & Structural Plan
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ANNEXURE —D

Clean Room Area
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ANNEXURE —E

Ceiling Grid Layout
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Cleanroom Construction and Material specifications:(1ISO 14644-4:2001 Std.) Annexute

Iltem No-1: HVAC system and Clean Room Interiors

1.1 The HVAC systemmust meet the facility requirements as specifieavaldor each room.:-
Air Handling Units (AHUs) For Clean Rooms:

Fan static: 100 mm of WC
AHU shall be of modular construction and of drawiotigh type comprising of pre filter section, finkef section, cooling
coil section, fan section and heater section. Taeé work shall be of extruded Al sections joingdribulded high tensile
reinforced plastic and shall be assembled to peowigturdy, strong and self supporting frame workvarious sections.
Each section shall be complete with its own indéah base and mounted on 14G galvanised sheetasigelluminum
die cast channels. Zinc deposition on the Gl sh&et be minimum 120 gsm.
AHU shall be of double skin, with 50 mm thick PUtsulation sand-witched panel, 1 mm GI outer skanqwated and 0.8
mm thick pre coated Aluminium sheet inside. Thesitgrof PUF insulation shall be minimum 40 Kg/m
The frame work for each section shall be joinecktbgr with soft rubber gasket in between to makegair tight.
Suitable air tight access doors with Aluminium dast heavy duty hinges and locks shall be providedarious sections.
The casing shall incorporate thermal break prafild all other necessary design features to enkatecbndensate does
not occur during all seasons.
The AHUSs shall be having Sound attenuators confognto NC 55 curve specifications at Suction andvdey of AHUS.
The detailed specifications of the AHU systemsaarender:

1.12 Circulation Fans:

Quantity: 02 (Two) nos. (One fan per AHU)
Fan Type: Direct driven, single stage, Vane axaal/Plug fan, to be placed at floor level of AHU.id®level shall be
reduced to NC55 curve (60 to 65 dB (A)) or lessbiyable sound attenuators on supply and returpadir.
Capacity: 38000 CFM capacity — 1 no.

30000 CFM capacity — 1 no.

8000 CFM capacity — 1 no.

Total static pressure: 100 mm WG.
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Fan casing shall be 10mm thick CRCA with epoxy fagand blades shall be made out of Die-cast aliumi alloy.
Motor and fan assembly shall be floor mounted fentigal discharge and placed on Extruded alumins@cetions and on
vibration isolators to reduce amplitude to less1tA&-50 microns.
Motor: Adequately sized, TEAO, Squirrel cage induectmotor with VFD drive and suitable for 415V10%, 3 phase, 50
Hz+ 5% AC power supply.
The motor shall be of high Efficiency IE3 classpas IS 12615 — 2011, compatible for VFD operation.
The VFD shall be PWM type using IGBT’s or latesthteology with power factor of not less than 0.9%lkioads and
shall be enclosed in NEMA —1 enclosure completd adtive harmonic filter etc.
Flexible connection fabricated of neoprene coalkmad proof fabric, tightly crimped to metal endistgip and attached to
ducting and equipment by screws or bolts at 6”riugk Flexible connection to be provided with thédfigient material
width to prevent interference with the free openaif the fan vibration system.
Fan shall be factory statically and dynamicallyabaled as required to achieve field balance levels.
Epoxy based coating shall be provided on all thitasas of ferrous fan housing.
Vibration measurement shall be made in three oghabareas at each bearing location. Where equipougriiguration
precludes measurement at bearing, measuremenbshalhde on adjacent routine structure.
Peak to peak displacement at the rotational freqyushall be measured. Governing displacement bleadit the rotational
frequency of fan. Controlling displacements at @rexacies other that the rotational frequencies ateémcompliance with
the balance requirements.

1.13 Cooling Caoils:

- Cooling medium: Medium temp. chilled water at mperature of 8 .5 Deg C
Air handling quantity: 38000 CFM and 30000 CFM
The velocity across the coils shall be limited B52m/s.
Coils shall be of seamless copper tubes with A$,fih rows deep, with 12-13 fins/inch, with coppeader, flange
connection and SS 304 enclosure.
Copper tubes shall be 22 SWG and hydrostaticadietefor 21 kg per sq cm.
Cooling coil condensate tray shall be of 20 SWG38%& material.
Vertically stacked Cooling coils shall have SS 80 trays between them and SS pipe drain connedtib at the drain
tray and finally connected to drain point with abie trap to check ingress of outside air.
Fouling factor: 0.0002 hr. i’ C/K cal

Centre for Design and Fabrication of Electronic Deices (GADFED),IIT Mandi



Accessories: Frame, support, inlet and outlet headmt connection and drain connection with val\@essure gauges
with valves at inlet and outlet and temperatureggaat inlet and outlet and their associated fifting

1.14 Filters
There will be two stages of filtration.
Air handling capacity of each stage will be 3800&MCand 30000 CFM.
First stage: Pre-filters of 95% efficiency downl® microns, Initial pressure drop not more thanrd W.G, Medium 4
Ply HDPE mesh backed with nylon mesh in betweeitalsie for cleaning with dry air or water jet, cogated and held in
position with Al spacers.
Second stage: Fine filters 99% down to 5 micronsdial pressure drop not more than 6-8 mm W.G. filter medium
shall be made of non-woven synthetic polyester WMBPE mesh on both front and back sides, suitaisleléaning with
dry air or water jet, corrugated and held in positwith Al spacers.
Filters face velocity shall not exceed 2.5 m/sec.
Filter mounting frame shall be made out of extrudkominum material. The frame shall be strong ehdogwithstand the
weight of two persons which may climb the frameiniyithe filters replacement.
Between Filter sections, minimum spacing of 600rhallde maintained.
Filters shall be having a quick release mechanistnsaaling gasket.
The filters shall have Al frame with a module stfe6600mm x 600mm (preferably).

1.15 Heaters:
The AHU shall be having strip/tubular heaters afatle capacity to control the clean room tempegatn the specified
limits in winters.
The heaters shall be complete with suitable extiudeminum frame, insulating supports etc.
The heaters output will be controlled by a . The temperature sensors input will be taken fthe temperature
sensors mounted in the clean rooms to the BMSedan this temperature input, BMS will provide sigto the thyristor.

will control the power output from the heaters.

Thermostat in hot redundant arrangement will bevigesd at the outlet of the heater section for yabéthe heaters.
Airstat will be provided to interlock the heaterghwair flow.
Interlock of the heaters with AHU fan motors wi#é provided for safety

1.16 Instrumentation

- Following sensors/instruments will be providedhe tlean rooms:
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1) Temperature and RH sensor to measure the temperang humidity of each clean room. Accuracy levels
Temperature: 0.2 Deg C or better, RH: 1% or better.

2) Positive pressure sensor to measure the positesspre of the each clean room.

3) Chilled water supply header temperature for eactuAH

4) Chilled water return air header for each AHU

5) Differential pressure across pre filters and fiiters in each AHU

6) Ambient temperature and RH sensor — common

7) Electro-pneumatic three way flow control valve mlled water line of each AHU

8) Thyristor control to control the heaters outputédach AHU

9) Thermostat and Airstat for safety of the heaters.

1.17 Control Philosophy: The control philosophy of the clean rooms will Iseuader:

1) The clean room parameters will be controlled autaraly through BMS. The output from all the serswill be
taken to the BMS. Based on the sensor inputs, BiMSjive command to different systems to modulateontrol the
clean room parameters.

2) A three way electro-pneumatic flow control valvdlwie integrated in the chilled water line of eg®HU. When the
clean room temperature rises above the specifieitsli as input provided by the Temperature senstra Clean room
to the BMS, the BMS will give the command to thawe to increase the chilled water flow through thdled water
coil and vice-versa. This will decrease/increase ghpply air temperature to the CRs and henceeting@drature of
clean rooms will be controlled. This three way eashall be having a manual override with a handelfee manual
operation or a bypass line with an isolating valve.

3) In winters, when the chilled water flow is redudedzero, that means instead of cooling, heatirrgasiired, the clean
room temperature will be controlled using the hesat@mounted in the AHUs and Thyristor for each AHIhe
Thyristor will control the output of the heatershéh the clean room temperature falls below theigpedimits, as
input provided by the Temperature sensor in thai@€leom to the BMS, the BMS will give the commaadrhyristor
to increase the heaters output and vice-versa. Willislecrease/increase the supply air temperatorgne CRs and
hence the temperature of clean rooms will be cdiatto

4) We can either average out the temperature valuedl dhe respective areas fed by a AHU to take rgmuti for
temperature control and temperature reading ataliarea can be taken as input for temperaturgaon

5) Motorised return air damper interlocked with a se@ensor and fans with a manual over ride will bevipded as
safety feature.

1.18 Make-Up Air Unit (MAU):
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Package type Air Handling Unit having an air floapacity of 2500 CFM with total static pressure @@ 2nm of WC.

Pre filters — Stage first: 01 set having 12% efficiency will have air handlicapacity of 2500 CFM. The filters shall have
Gl frame. The filter media shall be made of nons synthetic type suitable for cleaning with diy @& water jet,
corrugated and held in position with Gl spacers ashall be complete with frame supports, quick emechanism,
sealing gaskets etc.

Pre filters — Stage second0l1 set having 45% efficiency and will have air dliarxg capacity of 2500 CFM. The filters
shall have GI frame. The filter media shall be smatinon-woven synthetic type suitable for cleanaitdp dry air or water
jet, corrugated and held in position with Gl spacand shall be complete with frame supports, qretdase mechanism,
sealing gaskets etc.

Fine filters: 01 set having 90% efficiency and Gl frame. Filtexdia shall be made of synthetic fabric non-wovetable
for cleaning with dry air and water jet. The fikawill be complete with frame, supports quick reaechanism, sealing
gasket etc.

Fan: 01 no., Directly driven horizontally mounted dmgtage vane axial fan/plug fan, capacity 2500 CIFtMal pressure
200 mm of WG, Supporting frame, acoustical conethatdischarge, vibration isolators to reduce aiugdi to less than
25-50 microns, Adequately sized, TEAO squirrel caggh efficiency (Eff-1) induction motor suitablerf AC 415 V
+10%, 3 phase, 50 Hz 5% supply with VFD drive. The VSD will be PWM typssing IGBT's or latest technology with
power factor of not less than 0.95 at all loads simall be enclosed in NEMA —1 enclosure completh wactive harmonic
filter etc.

Chilled water coil: Chilled water available at 83.5 Deg C with dehumidified capacity of 2500 CHMul{ fresh air). The
velocity across the coils shall be limited to 2t25.

Coils shall be of seamless copper tubes with A, fdhrows deep, with 12-13 fins/inch, with coppeadter, flange
connection and SS 304 enclosure. Copper tubestkshdl SWG and hydrostatically tested for 21 kgsoeem. Cooling
coil condensate tray shall be of 20 SWG SS 304 nmht¥ertically stacked Cooling coils shall hav8 304 drip trays
between them and SS pipe drain connection lefteatitain tray and finally connected to drain peiith suitable trap to
check ingress of outside air. Accessories: Framgat, inlet and outlet header, vent connectiahdnain connection

with valves, pressure gauges with valves at imet@utlet and temperature gauge at inlet and cariéttheir associated
fittings.

Humidifier: Pan humidifier with humidification capacity of 25@FM. The humidifier shall be complete with heaters
make up connection with heavy duty copper ball @alevel switch in interlock with heaters for pretien of heaters in
case of no water supply, make-up water tank withcsent capacity etc.
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De-humidifier: De-humidifier with de-humidification capacity of @8 CFM of air to be used in monsoon season.
HEPA filters: HEPA filters having 99.997% efficiency down to @.3nicron particle size. Filter frame shall be mage
of anodised aluminium and filter media shall beewgtroof micro fibre glass. Capacity of HEPA filtesink shall be 2500
CFM and shall be complete with frame supports, lqtetease mechanism, sealing gaskets etc.
The frame work shall be of extruded Al sectionsgai by moulded high tensile reinforced plastic ahdll be assembled
to provide a sturdy, strong and self supportinggavork for various sections. Each section shatidraplete with its own
independent base and mounted on 14G galvaniset stkekand aluminium die cast channels. Zinc dépason the Gl
sheets shall be minimum 120 gsm.

MAU shall be of double skin, with 50 mm thick PUtsulation sand-witched panel, 1 mm Gl outer skenqwated and 0.8
mm thick pre coated Aluminium sheet inside. Thesitgrof PUF insulation shall be minimum 40 Kg/m
The frame work for each section shall be joinecktbgr with soft rubber gasket in between to makegair tight.
Suitable air tight access doors with Aluminium dast heavy duty hinges and locks shall be providedarious sections.
The casing shall incorporate thermal break prafild all other necessary design features to enkatecbndensate does
not occur during all seasons.
The MAU shall be having Sound attenuators confogtNC 55 curve specifications at delivery of MAU.
A three way electro pneumatic flow control valvetive chilled water line which will be controlledofn the BMS
depending upon the Temperature and RH conditiddertbe clean room.

1.19 Supply Air Distribution Duct Work

Complete supply air ducting including the flexilolecting connecting the solid duct work with filtexsllar and return air
ducting is covered under scope of work.

Dusts shall be made from GI sheet of lock formingldy having Zinc Coating as per ASTM A-525 G90.
The ducts shall be constructed as per SMACNA staihda
The ducts shall be designed for 100 mm of WC pressu

The ducts will be used for clean room class 100renments. To meet this requirement, the Gl slfi@emanufacturing

the ducts shall be totally oil free
Velocity for Supply Air shall not exceed 1500 fpmdareturn air shall not exceed 1000 fpm.

Ducting shall be complete with dampers, vanes, anf@steners, supports, access doors, neoprenerrgaskets etc.

All the ducts shall be supported with the buildstgucture with Gl threaded rods of 10mm dia. anthgpisolators of Gl
or coated suitable for clean rooms.
Ducting shall include dampers, supports, Isolagbcs
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All duct supports, re-inforcement shall be galvaedis

All the dampers shall be Al anodised.

The duct sections shall be joined with Angle iramge joints.

All the edges with minor leaks should be sealedh wilicon sealant.

Duct inspection window to be provided in the mairctd and plenum boxes. The inspection windows $tealeak proof,
easy to open/close.

The ducts fabrication work shall be carried outlurst free environment.
The supply and return air duct exposed to the ghimere condition requires to be insulated usingsglesol of sufficient
thickness and covered with 0.5 mm thick Aluminiunest. All the joints shall be sealed with 50mm kih#d tape. Over
and above, self supporting structure of Aluminiuneet of thickness 2.0 mm shall be made to protestduct from
atmospheric conditions.
1.2 Chillers and pipeline:
1.2.1 Chillers

Energy efficient Air-cooled, water Screw chiller§ specified Tonnage as per design requirement,gusimvironment
friendly refrigerant (Non CFC), suitable for outdanstallation with weatherproof enclosure.

Microprocessor-control panel along with chiller domanagement option inbuilt, to be hooked up to Bi@iSparameters
monitoring and control.

The total load to be catered by multiple chilldgach chiller preferably to have multiple compressoi equal tonnage
capacity.
OEM to stand guarantee to supply chiller sparesfminimum period of 10 years after warranty.
- Chiller OEM (Original Equipment Manufacturer) shia#lve local trained personnel in India, in casenported chillers.
1.2.2 Pumps

Pumps should be Horizontal end suction/back pulltype water pump sets with bronze Impellers andhaeical seals for
chilled water re-circulation complete with TEFC sBoel cage motor of adequate rating, coupling, lj@lage, anti vibration
pads etc.
1.2.3 Pressurization unitsshould be included for making up the water inlithe and maintaining required design pressure
1.2.4 System Specifications
1.2.5 Pipe Work : All piping work shall conform to quality standardnd shall be carried out as per specificatiodsdatails
given hereunder & shall follow the applicable olevant Indian standards.

1.2.6 Pipes: All pipes upto 150 MM shall be M.S. E.R.W tube (asteel) heavy class as per I.S. 1239-79, PaitH w
amendment-1 of January ‘81.
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1.2.7 Fittings: The dimensions of the fittings shall conform t&.1239/69 Part-11 unless otherwise indicated, ia th
specifications.
All bends in sizes upto and including 150 MM dilaak be readymade of heavy duty, wrought steeppfapriate class.
- All bends in sizes 200 MM and larger dia. shalfddaricated from pipes of the same dia. And thicknagth a minimum of
4 sections, and having a minimum centre line radfuls5 diameter of pipes.
All fittings such as branches reducers etc. irsizés shall be fabricated from pipes of the sanae &hd thickness, and its
length should be at least twice the dia. of the pip
The branches may be Butt welded straight to thenniae, without making a separate fitting, whereafied on drawings
or required by Engineer-In-Charge.
Blank ends are to be formed with flanged joints &ndM thick blank insertion of rubber gasket betwdkange pair for
150 mm and over, in case where, a future exterisiom be made otherwise blank end discs of 6 mekitigss are to be

welded on, with additional cross stiffners fromh x 50 mm M.S. Heavy angles, for sizes upto 350 W& All ends
larger than 400 MM dia. shall have dished ends.

1.2.8 Flanges

All flanges shall be of mild steel as per I.S. 6392and shall be steel slip-on-type, welded togipes, flange thickness
shall be as per BS10.

Flanges may be tack welded into position, butiatlfwelding shall be done with joints dismount8dnm thick gaskets
shall be used with all flanged joints. The gaslettall be fibre re-inforced rubber as approved leyEngineer-In-Charge.
Special adhesive compound shall be used betwemgelteof steam, air and gas lines.

Flanges shall be used as follows :-

Counter flanges for equipment having flanged conoes.

Flanged pairs shall be used on all such equipnvémth may require to be isolated or removed fowisere.g. Pumps,
refrigeration machines, air handling units etc.

All threaded valves shall be provided with nippdesl flanged pairs on both sides to permit flangenections, for removal
of valves from main lines for repair/replacement.
1.2.9 Valves
1.2.10Butterfly Valves
The butterfly valve shall consist of cast iron bgutgferably in two piece
Construction.
The disc shall consist of disc pivot and drivingnstshall be in one piece centrally located.
The valve seat shall be synthetic material suitédlevater duty. It shall line the whole body.
The disc should move in slide bearings on both evitts'0’ ring to prevent leakage.
The handle should have arrangement for lockingninset position.
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All valves 200mm Dia. and above shall be gear dpdra
The valve should be suitable for 12 Kg/cm2 workpmgssure.
1.2.11 Ball Valves
All Valves 40 mm Dia. and below shall be of Gun MdBall type Valves with (FPT) female threads confing to class 2
of IS 778 and mating flanges fitting.
All Ball valves shall be ISI Marked.
1.2.12 Balancing Valves
The balancing valves upto 80 mm Dia. shall be ofingetal screwed type conforming to BS 5154 or edeita
speC|f|cat|ons
The valve shall be cast gunmetal ASTM B-62 and detepwith non rising spindle. PTFE disc seal castainhand wheel.
The port opening shall permit precise regulatiofia¥ rate, by accurately measuring the
pressure drop across the port.
The valve shall be completed with two ports formections to a mercury manometer, to
- measure the pressure drop, as well as a drain port.
- The spindle shall have a shielded screw to sefldiaeat the desired level.
- This valve shall be used wherever specified.
1.2.13 Duel Plate Check Valves
The body of the check valve shall be made fronmglsipiece casting in cylindrical shape
There shall be two plate, which shall be hingedhm centre of the circle. Both plates shall behsprengs attached to
them for assisting in closing action of the valve.
There shall be properly/designed metal to metdllsstaveen the plates and the outer body, to ensumdeaking sealing.
- The valve design shall confirm to APl 594 or eqlewa specifications.
1.2.14 Automatic/Dynamic Balancing Valve.
Automatic Dynamic Balancing Valve shall be of faddarass (upto 40mm dia.) grey iron (above 40mn) d@nstruction
of 1350K Pa pressure and 120 temperature rating. The valves shall have pratisalibrated, stainless steel carridge to
achieve the desired/pre-fixed flow rates irrespectif the pressure fluctuations in the water Iwékin a range of 10-210
K. Pa. The flow rate within a tolerance of 5% will be achieved by automatic adjustment of dppen orifice area in
response to the pressure differential changesembeonnection upto 80mm dia. should be threadddarabove 80mm
dia. it should be flanged.
1.2.15 Strainers
The strainers shall either be pot type or ‘Y’ typigh cast iron or fabricated steel body, testecbypessure applicable for
the valves as per design.

The strainers shall have a perforated bronze slweeén with 3 mm perforation and with a permaneamet, to catch iron
fillings.
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Pot strainers shall be provided with flanged cotinas and 'Y’ strainers shall be provided with figed ends.
The strainers shall be designed to facilitate easyoval of filter screen for cleaning, without disoection of pipe line.

1.2.16 Other Valves

All gauge cocks shall be of gunmetal plug type, plate with siphon (brass chrome plated).
All drain valves shall be of gunmetal with a hosgon connection on one hand.

1.2.17 'V’ Form Thermometers (Industrial Type)

- The body shall be of aluminum alloy with anodizemldgcolored surface. The casing shall be adjustaildleways for
reading from the front. The glass capillary shal thangular in shape with the blue mercury filledglass. Scale of
reading shall be of the range 00C to 500C/320RGDE.

Thermometer shall be suitable for 12 mm connectwitis long stem, so that thermometer is removabtaout damaging
the insulation. M.S. socket to be welded on piedl ©e provided with thermometer.

1.2.18 Jointing
All pipe lines shall be welded type.

Square cut plain ends will be welded for pipes w@td including 100 MM Dia.
All pipes 125 MM Dia. or larger will be bevelled B DEG. before welding.

1.2.19 Pipe Supports/Hangers
Pipe supports shall be provided and installed fopiping wherever indicated, required or otherwsgecified. Wherever
necessary, additional hangers and supports shatrdneded to prevent vibration or excessive deiftectof piping and
tubing.

All vertical pipe support shall be made of 10mm MR®ds and the horizontal support shall be of Mr&jles of 50x50x4
mm thick.

Pipe supports shall be adjustable for height amigcoated with rust preventive paint & finish amatwith black paint
using approved grade of paint.

1.2.20 The spacing of pipe supportshall not be more than that specified below :-

Nominal pipe size MM Spacing (Metres)
15 1.25
20 & 25 2.00
32,30,50 & 65 2.50
80,100 & 125 2.50
150 & Above 3.00

Extra supports shall be provided at the bends arnkavy fittings like valves to avoid undue strasea the pipes. Pipe
hangers shall be fixed on wall and ceiling by meafrepproved metallic dash fasteners.
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Insulated piping shall be supported in such a maas@ot to put undue pressure on the insulatemse condensation. The
pipe supports or Saddles shall be of PUF, factabyi€ated to suit pipe sizes.
Hangers shall be supported from structural steelciete inserts & pipe racks, as specifically appdo
No hangers shall be secured to underside of ligight roof decking and light weight floor glass.
Mechanical equipment shall be suspended midwaydsivgteel joints and panel points.
Drilling or punching of holes in steel joint membeavill not be permitted.
Contractor shall make shop drawing for fixing oppart for approval.

1 2.21 Miscellaneous

- Provide all pipe work as required to make the agjpar connected complete and ready for regular afed gperation.
Unless otherwise noted, connect all apparatus gugoment in accordance with manufacturer's standsethils, as
approved by Engineer-In-Charge.
Provide valves and capped connections for all l@wngs in piping system, where necessary or requioeddraining
systems. Provide Isolating valves & Drain valvesaihrisers to permit repairs without interferingthvthe rest of the
system.
During construction, temporarily close, open enflpipes with sheet metal caps, where necessamgquired to prevent
debris from entering the piping system.
Support piping independently of all equipment sat the equipment is not stressed by the piping tagexpansion.
To facilitate the maintenance, repair and replacgme
Provide shut-off valves where indicated and fonvitial equipment, units at inlet and outlet, tarpi unit removal for
repairs, without interfering with the remaindertbé system. Additional shut-off valves shall beved as required to
enable all systems to be fully sectionalized. Bgspand stop valves shall be provided for all autantntrol valves as
specified.
Arrange piping for maximum accessibility for maimé&ce and repair, locate valves for easy acces®paction. No
valves shall be installed with handles pointing dpunless unavoidable.
Cut the pipes accurately according to measuremestablished at building site & work into place hwaitit springing or
forging.
Where pipes are to be buried under ground, theyldhme coated with one coat of bituminous painte Tdp of the pipes
shall not be less that 75 CM. from the ground level
Where this is not practical permission of Enginge€harge shall be obtained for burying the pipekesser depth. The
pipes shall be surrounded on all sides by sandausiof not less than 15 CM. After the pipes hawerblaid and top sand
cushions provided, the trench shall be refillechwite excavated soil, excess soil shall be reméwed the site of work
by the contractor.
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1.2.22 Sleeves
Where pipes pass through floors, walls, etc proGadvanized steel pipe sleeves 50 MM larger thaside diameter of
pipe. Where pipes are insulated, sleeves shaliige lenough to ample clearance for insulation.
Where pipes pass through outside walls or foundatithe space between pipe and sleeve shallléa With rock wool
covered with Gl sheet.
The centre of pipes shall be in the centre of @egand sleeves shall be flushed with the finishethce.

1.2.23 Arrangement and alignment of piping
All piping shall be arranged and aligned in accaoogawith the drawings as specified. Where spewalditions are
encountered in the field, the arrangement and et of piping shall be as directed by the EngiieeCharge.
The piping shall be installed in a uniform manngsyallel or perpendicular to walls or ceilings, aad changes in
directions shall be made with fittings. The horitmpiping shall be run at right angles and shatlmin diagonally across
rooms or other piping. wherever possible all pipshgll be arranged to provide maximum head room.
All piping shall be installed as directly as po$sibetween connecting points in so far as the wbmther trades permits.
Where interference occurs with another trade whasd is more difficult to route, this contractoraghreroute his pipes
as required to avoid interference, at the disanetiothe Engineer-In-Charge.
All piping shall be carefully installed to provider proper alignment, slope and expansion.
The stresses in pipe lines shall be guided andsgspell be supported in such a manner that pis khall not creep, sag
or buckle.
Anchors and supports shall be provided whereveessary to prevent any misalignment of piping.
Small tubing gauges, controls or other equipmestaifed on any apparatus, shall not be coiled roessive in length, but
shall be installed neatly, carefully bent at alaefes in direction, secured in place and propadyehed to equipment at
intervals to prevent sagging.
The piping shall be grouped wherever practical trall be installed uniformly in straight paralleglds in either vertical or
horizontal positions.

1.2.24 Testing

- In general, tests shall be applied to piping befmenection of equipment and appliances. In no sasdl the piping,
equipment or appliances be subjected to pressxoee@ing their test ratings.
The tests shall be completed and approved befoyarsualation is applied. Testing of segments ofepypork will be
permitted, provided all open ends are first cloggdhlank offs or flanges.
After tests have been completed the system shalr&ieed and flushed 3 to 4 times and cleanedlafust and foreign
matter. All strainers, valves and fittings shalldbeaned of all dirt, fillings and debris.
All piping shall be tested to hydraulic test pressaf at least one and half times the maximum djpeygressure but not
less than 10 kg/cm2 for a period of not less tharndurs. All leaks and defects in the joints regdaduring the testing
shall be rectified to the satisfaction of the Ergirin-Charge, without any extra cost.
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All the piping systems shall be tested in the presef the Engineer-In-Charge or their authorizggtesentative. Advance
notice of test dates shall be given and all equigsjdabour, materials required for inspection, egqhirs during the test
shall be provided by the contractor. A test shalképeated till the entire systems are found tedbisfactory to the above
authority. The tests shall be carried out for a& pawork if required by Engineer-In- Charge in erdo avoid hindrance in
the work of the insulation contractor.

Miscellaneous piping, tests with air at 10.5 kg/dm2a minimum of 24 hours without drop in pressure

The contractor shall make sure that proper noisalgsulation is achieved through all piping syssethdue to poor bond,
proper circulation is not achieved, the contrastoall bear all expenses for carrying out the rieetifon work including
finishing of floors, walls and ceiling damaged I fprocess of rectifications.

The contractor shall provide all labours and matsrio make provision for removing water and thrayit at the proper
place, during the testing or/and after the testmgavoid damages to employer or other contracifmsperties. Any

damages caused by the contractor to the employa&her contractors’ properties, shall be bornehgydontractor.
1.2.25 Drain Piping

The drain piping shall be medium class galvanizediss per IS 1239/1979.

The fittings shall be of ‘R’ brand or “Unik” or eqluforged with screwed connections.
The gate valves shall be of gun metal duly ISI redrin each valve.

Pipe crosses shall be provided at bends, to peasit cleaning of drain line.

The drain line shall be provided upto the nearesihdrap and pitched towards the trap.

Drain lines shall be provided at all the lowestr®iin the system, as well as at equipments, wiealeage of water is
likely to occur, or to remove condensate and wiaten pump glands.
1.2.26 Painting

All pipes supports, hangers, etc., shall be givemc¢oats of red oxide primer.
All pipes, which are not to be insulated, shallnte given two coat of finish paint, of a type adour, as approved by
the Engineer-In-Charge.
1.3 Air distribution system: Ducts, Grills & Diffusers
1.3.1Duct Specifications:Complete supply air ducting including the flexilolecting connecting the solid duct work with
filters collar and return air ducting is coveredlanscope of work.
Dusts shall be made from GI sheet of lock formingldy having Zinc Coating as per ASTM A-525 G90.
The ducts shall be constructed as per SMACNA stahda
The ducts shall be designed for 100 mm of WC pressu

The ducts will be used for clean room class 10renments. To meet this requirement, the Gl sheetfanufacturing the
ducts shall be totally oil free

Velocity for Supply Air shall not exceed 1500 fpmdareturn air shall not exceed 1000 fpm.
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Ducting shall be complete with dampers, vanes, @nasteners, supports, access doors, neoprenerrgaskets etc.

All the ducts shall be supported with the buildstgucture with Gl threaded rods of 10mm dia. anthgpisolators of Gl
or coated suitable for clean rooms.

Ducting shall include dampers, supports, Isolagbcs

All duct supports, re-inforcement shall be galvedis

All the dampers shall be Al anodised.

The duct sections shall be joined with Angle iramge joints.

All the edges with minor leaks should be sealedh wilicon sealant.

Duct inspection window to be provided in the mairctd and plenum boxes. The inspection windows $tealeak proof,
easy to open/close.

The ducts fabrication work shall be carried oudlurst free environment.

The supply and return air duct exposed to the ghimere condition requires to be insulated usingsglesol of sufficient
thickness and covered with 0.5 mm thick Aluminuneeth All the joints shall be sealed with 50mm thidktape. Over
and above, self supporting structure of Aluminuneethof thickness 2.0 mm shall be made to proteetdilnct from
atmospheric conditions

The work under this part shall consist of furnighiabour materials, equipment and appliances asfeggenecessary and
required to install all sheet metal and other dliirk to make the air conditioning supply, verirlg, and exhaust system
ready for operation as per drawings.

Except as otherwise specified all duct work andtesl items shall be in accordance with these gpatidns.

Duct work shall mean all ducts, casings, dampesess doors, joints, stiffeners and hangers.
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1.3.2Sheet Specifications:
All duct work, sheet metal thickness and fabricatiinless otherwise directed, shall strictly meeumrements, as
described in 1S:655-1963 with amendment-1 (197 lieu).
The thickness of the sheet shall be as follows :-

Size of Duct Sheet Type of Joints Bracing if any
Thickness
Upto 750 mm 0.63 mm |/G.I. Flange
24 Ga
751 mm to 1000 mm| 0.80 mm 25x25x3 mm 25x25x3 mm at the rate of
22 Ga Angle iron frame with § 1.2 M from joints
mm dia from joints
nuts & bolts

1001 mm to 15000.80 mm/| 40x40x5 mm Angle iron 40x40x5 mm at the rate of
mm 22 Ga frame with 8 mm dial.2M
from joints nuts & bolts

1501 mm to2250 mm 1.00 mpbOx50x5 mm with 10 40x40x3 mm at the rate of
20 Ga| mm dia to be Braced 1.2 M at Diagonally
Angle nuts & bolts 125 mm centre.

iron frame

5 2251 mm andl1.25 mm| 50x50x6 mm Angle iron 40x40x3 mm at the rate of
above 18 Ga frame with 10 mm dia 1.6 M centre.
from joints nuts & bolts
at 125 mm

The gauges, joints and bracings for sheet metal dwck shall further conform to the provisions dwown on the
drawings.

Ducts larger than 600 mm shall be cross brokent slections upto 1200 mm length may be used witkitgaangles
omitted.
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Changes in section of duct work shall be affectgdapering the ducts with as long a taper as ptessithl branches shall
be taken off at not more than 45 degree. Angle ftloenaxis of the main duct unless otherwise apmtdwethe Engineer-
In-Charge.

All ducts shall be supported from the ceiling/stgbmeans of M.S. Rods of 9 mm (3/8") diameter Witls. Angle at the
bottom. The rods shall be anchored to R.C. Slatgusietallic expansion fasteners.

1.3.3 Installations

- During the construction, the contractor shall temapty close duct openings with sheet metal cowerprevent debris
entering ducts and to maintain opening straightsapare, as per direction of Engineer-In-Charge.
Great care should be taken to ensure that thevdudt does not extend outside and beyond heightdias noted on the
drawings.
All duct work shall be of high quality approved gahized sheet steel guaranteed not to crack or gedlending or
fabrication of ducts. All joints shall be air tiganhd shall be made in the direction of air flow.
The ducts shall be re-inforced with structured merslwhere necessary, and must be secured in ptaas ® avoid
vibration of the duct on its support.
All air turns of 45 degrees or more shall includeved metal blades or vanes arranged so as to {pirenair to make the
abrupt turns without an appreciable turbulencenifgr vanes shall be securely fastened to prevasemo vibration.
The duct work shall be varied in shape and positiofit actual conditions at building site. All amges shall be subjected
to the approval of the Engineer-In-Charge. The remtbr shall verify all measurements at site andllshotify the
Engineer-In-Charge of any difficulty in carryingtdis work before fabrication.
Sponge rubber or approved equal gaskets of 6 mmmmax thickness shall be self adhesive installedvben duct
flanges as well as between all connections of stmegal ducts to walls, floor columns, heater casiagd filter casings.
Sheet metal connections shall be made to walldlaods by means of wooden member anchored to thdibg structure
with anchor bolts and with the sheet screwed tmthe
Flanges bracings and supports are to be black,stekl and are to be painted with rust proof prioreall surfaces before
erection. Accessories such as damper blades ardsapanels are to be of materials of appropriatkrtess and the finish
similar to the adjacent ducting, as specified.
Joints, seams, sleeves, splitters, branches, fakaod supports are to be as per duct detailseasfigal, or as decided by
Engineer-In-Charge.
Joints requiring bolting or riveting may be fixegl bBlexagon nuts and bolts, stove bolts or buck bol®gts or closed
centre top rivets or spot welding. Self tappinges@ must not be used. All jointing material musteha finish such as
cadmium plating or Galvanized as appropriate.
Fire retarding flexible joints are to be fittedttee suction and delivery of all fans. The mateisalo be normally double
heavy canvass or as directed by Engineer-In-Ch&gall circular spigots the flexible materials #webe screwed or clip

Centre for Design and Fabrication of Electronic Deices (GADFED),IIT Mandi



band with adjustable screws or toggle fitting. Festangular ducts the material is to be flangedtaoited with a backing
flat or bolted to mating flange with backing flat.

The flexible joints are to be not less than 75 nmah mot more than 250 mm between faces.

Duct passing through brick or masonry, wooden framek shall be provided within the opening. Crogsituct shall have
heavy flanges, collars on each side of wooden frenmeake the duct leak proof.

1.3.4 Dampers
At the junction of each branch duct with main dant split of main duct, volume dampers must be idem Dampers
shall be two gauges heavier than the gauge oftige lduct and shall be rigid in construction.
The volume dampers shall be of an approved typer leperated and completed with locking devicescvhwill permit
the dampers to be adjusted and locked in any pasi&nd clearly indicating the damper position.
The dampers shall be of splitter, butterfly or leutype. The damper blade shall not be less thzé MM (18) Gauge,
reinforced with 25 MM angles 3 MM thick along angsupported side longer than 250 MM. Angles shallinterfere
with the operation of dampers, nor cause any terind.
Automatic and manual volume opposed blade dampeaf be completed with frames and bronze bearirggpex
drawings. Dampers and frames shall be construdtéddvM steel sheets and blades shall not be 226rMM wide. The
dampers for fresh air inlet shall additionally hewded with fly mesh screen, on the outside, & KM thickness with
fine mesh.
Wherever require for system balancing, a volumearmhg opposed blade damper with quadrant and theardw lock
shall be provided.
After completion of the duct work, dampers are écaldjusted and set to deliver air flow as specifiedhe drawings.

1 3.5 Fire Dampers
Automatic fire dampers shall be provided whereVeven on the drawings. The damper shall be multldl@uvre type.
The blades should remain in the air stream in gpesition and shall be constructed with minimum né thick
galvanised sheets. The frame shall be of 1.6 mekrnlss. Other materials shall include locking devimotorised
actuator, control panel to trip AHU motor etc.
The fire dampers shall be capable of operatingraatizally on receiving signal from a fire alarm parAll control wiring
shall be provided between fire damper and elepaitel.

1.3.6 Access paneh hinged and gasketed access panel measuringsatdie@ mm x 450 mm shall be provided on duct work
before each reheat coil and at each control delimtemay be located inside the duct work.

1.3.7 Miscellaneous
All duct work joints are to be true right angle amith all sharp edges removed.
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Sponge rubber gaskets also to be provided behentlahge of all grilles.
Each chute from the duct, leading to a grille, shalprovided with an air deflector to divert theiato the grille through
the shoot.
Diverting vanes must be provided at the bends @&irges00 mm and at branches connected into the chashwithout a
neck.
Proper hangers and supports should be providealtbthe duct rigidly, to keep them straight andataid vibrations.
Additional supports are to be provided where reguifor rigidity or as directed by Engineer-In-Charg
The ducts should be routed directly with a minimaindirectional change.
The duct work shall be provided with additional gogis/hangers, wherever required or as directetheyEngineer-In-
Charge, at no extra cost.All angle iron flangebdavelded electrically and holes to be drilled.
All the angle iron flanges to be connected to tI8SGlucts by rivets at 100 MM centres.
All the flanged joints, to have a sponge rubbekpagstuck to the flanges with suitable adhesive.
The G.S.S. ducts should be lapped 6 MM acrosdahgés.
The ducts should be supported by approved typeostgoat a distance not exceeding 2.0 Metres.

1 3.8 Standard Grilles
The supply and return air grilles shall be fabecafrom extruded aluminum sections. The supplygalles shall have
single/double louvers. The front horizontal louvehall be of extruded section, fixed/adjustablestyphe rear vertical
louvers where required shall of aluminum extrudedtisns and adjustable type. The return air gshell have single
horizontal extruded section fixed louvers. Thelgsilmay or may not be with an outer frame.
The damper blades shall also be of extruded alumisactions. The grill flange shall be fabricated ofialuminum
extruded section. Grilles longer than 450 MM shale intermediate supports for the horizontal losive

1.3.9 Diffusers
The ceiling type square diffusers shall be of ahum extruded sections with flush or step down fasespecified with
fixed pattern and neck.
All supply diffusers shall be provided with extradaluminum dampers, with arrangement for adjustrfrent the bottom.
The slot diffusers shall be of aluminum extrudectisas with diffusion plate and sliding damper.

1.3.10 Linear Diffusers/Grilles
The linear diffusers/grilles shall be fabricateonfr Aluminum extruded sections.
The diffusion blades shall be extruded, flush medriype with single or double direction air flow.
The frame shall be of aluminum extruded sectionsdradl hold the louvers tightly in fixed position.
The dampers as described under grilles shall baged wherever specified.

1.3.11 Exhaust Grilles
The exhaust grilles shall be fabricated from alumrextruded sections.
The exhaust grilles shall be horizontal fixed baltes with 150 blade inclination.
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1.3.12 Sensor Terminal

Sensor mounting terminal with cap shall be provittediaking temperature, pressure or other measemém ducts or
AHUs.
The terminal shall be fabricated from gun metatistaluly threaded with check nut, nut and washers.

1.3.13 Painting and Vision Barrier
All grilles, and diffusers shall be powder coateefore installation, in approved colour.
All ducts immediately behind the grilles/diffusests. are to be given two coats of black paint ittraish.
The return air and dummy portion of all linear lgsl shall be provided with a vision barrier made#éfgauge galvanised
sheets. The vision barrier shall be fixed to tHsefzeiling frame with self tapping screws and Ishalgiven two coats of
black paint in matt finish. Care shall be takeemnsure that the return air path is not obstructed.

1.3.14 Testing
After completion, all duct system shall be testaddir leakage.
The entire air distribution system shall be balant® supply the air quantity as required in variawsas and the final
tabulation of air quantity through each outlet sbhalsubmitted to the Engineer-In-Charge for appltov

1.3.15 Flexible Ducts for Branches
Un-insulated, flexible ductwork shall be installedm Gl supply duct work to each filter.
The flexible duct work shall be sealed and secatedach filter module and sheet metal collar umizstainless steel
flexible duct bands and duct band locks.
The diameter of flexible duct shall be 305/310mnetimgy with filter inlet collar size.
Flexible ducting shall be heavy duty suitable f@8660 Pa of air pressure and 30m/s air velocity.

Material of duct: Multiple layers of Al - polyeste&aminated with spring steel wire helix.

1. 3 16 Thermal Insulation: All ducts must be insulated using high purity hitniubber as per following specifications.
Supply air duct insulation with 25 mm thick nitrilebber with aluminized surface
Return air duct insulation with 19 mm thick nitrii@bber with aluminized surface

1.3.17 Additional Information

All ducts should be Factory fabricated.

Ducting to be of cold rolled, cold annealed (CRGAgets of 18-24 gauge continuously galvanized.

Fabrication of ducts to be as per SMACNA standard fabricated on Pittsburg lock forming machinehwslip type
flange joints. All lateral joints between two dud¢tsbe provided with Neoprene rubber gaskets tdeethe joints leak
proof. All bends/elbows to have suitable vanes u@e the air streams. All duct pieces to be prgpaligned before
connection to each other on both sides. Provisidoetmade for duct internal cleaning at appropi@tations.

Ducts to be tested for leakages after installati@akage limits shall be as per Class 'C' of W2 ds per SMACNA.
Ducts to be properly insulated and duly claddedh altiminum sheets including those exposed to tHaear
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Ducts to be vibration free and not to create angeno

Grills and diffusers to be fabricated out of anedialuminum extruded material.

Supply and return air diffusers to be provided vigbe-operated volume control dampers.
All flexible ducts must meet the cleanroom desigguirements.

14 Clean Room Interiors

1.4.1 Clean Room Wall & Partition Panels

For Class 100:50 mm thick (nominal) Aluminum Honeycomb core parstudless (non-structural) wall system with all
supports and accessories
The vertical joints in the panels are to be securtdizing anodized, Aluminium batten strips/Vesdlgost powder coated
matching with clean room wall system.
All wall panels shall be double skin type havingiAlinium skins (0.8mm thick) on outer surfaces wAtominum Honey
Comb Core with antistatic protection.
The wall panels to be powder/epoxy coated and ctbipdo ISO-Class 5, Class 6 & Class 7 cleanroom
The wall system must easily accommodate pipe, daodttool penetration and doors while maintainirsgair seal and
structural integrity.
The system must be capable of performing as astegeling wall.
The wall system is to be held in place, utilizingasketed head track (secured to the suspendewjieihd gasketed floor
track assembly.
All the framing members like head track, floor kabatten strips, corner posts, wall ends, verficet etc. shall be made
of extruded Aluminium in designer white finish miaiteg wall panel system.
Panels to be perfectly fixed between anodized Ahwm Head Track and Floor Track with intermediatetp@long with
covering strip compatible to ISO-Class 5, Class® @lass 7clean rooms.
Wall panels to be Static Dissipative panels & stadt be De-gassing type.

Panels to comply with fire protection, sound, thermsulation & surface finish as per the 1ISO staddf various class

1.4.2 Coving
Extruded Aluminum powder coated " Clip ON " Typeritwy with Male / Female.
Connectors for entire wall to wall and wall to a&gl and having similar construction and finishedreswall.
Should be properly sealed with silicon sealant wighl and ceiling.
Color to match with wall panels.
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1.4.3 Cleanroom Ceiling grid and Blank Panels

Clean Room Ceiling System shall comprise of ceiind, ULPA Filters, Flexible Duct work and Lighgrfor class 100 area
while HEPA filters will be used for class 1000, 83810000 and corridor area

1.4.4 Ceiling Grid
Double skin walkable totally flush type ceiling & with minimum 0.5 to 0.8 mm thick steel doultensEpoxy/Powder
coated on both sides with Aluminum of minimum 8 riimek.
The clean Room ceiling system shall provide rigahfe work to install the ULPA/HEPA filters in Cle®ooms. The
ceiling grid shall be heavy duty with walk over ehpity.
The ceiling grid shall be 2” (minimum) heavy duityyerted “T” grid system.
The ceiling grid shall be extruded aluminum corgiaon with white powder coated to match the cleaomm wall system.
The grid system shall include “hold-down” devictsbe used for all filter ceiling modules and blasgling panels and
hardware to be used at all joints and suspensiongpo
The ceiling grid size shall consist standard sieed00x1200 mm to accommodate filters/Blank cgifpanels etc.
Ceiling grid shall comprise of individual ceilingrigths interconnected by cruciform sections whibbwaconnections
through grid for sprinklers, wiring etc.
The ceiling grid should provide a leak proof filgard system.
The grid shall be designed for gasket seal type AJHEPA filters.
Lighting shall be mounted on to the ceiling grid.
Extruded anodized Aluminum sections with provistonkeep tear drop light fixtures. With indexingeses for easy
mounting of the system.
Blank ceiling panels, as required, shall be praodiotethe ceiling grid.
All Blank ceiling panels shall be of 1/4" thick alinum Honey Comb, with Aluminum facing. All edggisall be folded
over to cover exposed Honey Comb material. ThisHimo the blank ceiling panels shall match thea@l&oom wall
system.
The grid system shall be suspended utilizing 1R¥edded rod and turn buckles (for leveling) witltkiog nuts.
Reinforcing clamps and brackets. Turn buckle, tieearods & other hardware for easy and faster ileyelf the system.
All the suspension material in Galvanized finishes.
HEPA/ULPA filters to be fixed to filter grid and @perly sealed to prevent ingress of air bearingigd@s or other
contaminants.

The overall ceiling grid shall be levelled withinl+5mm in 3m and not over + 2.5 mm throughout tem.
The ceiling grid shall accommodate airtight seatsiad all penetrations including fire sprinklerkeatrical lines etc. The

System shall be pre-drilled, permitting assemlibielse easily carried out in the field.
Ceilings to be sealed to prevent ingress of airibggarticles or other contaminants, from theiogilvoid.
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1.4.5 Clean Room FlooringFor ISO-5 Rooms, raised access perforated flodanmgquired while all other rooms and in
corridor areas Epoxy Flooring need to be developed.
1.4.6 Access perforated Flooring for ISO 5 Labs
- Clean Room access floor system shall be removalsed access system consisting of an assemblyfofgted floor tiles
mounted on adjustable pedestals to provide an ufioler space to accommodate mechanical service kfectrical
conduits and to serve as an air supply and retemum.
The floor system shall be stringer-less, condudiyype and shall include die-cast Aluminium perfecafwith dampers as
required) tiles , adjustable pedestals with grongdiips and conductive vinyl tile covering on faee of all floor tiles.
The floor tile size is 600 x 600 x 50 mm thick.
The height of raised floor will be 300 mm.
The floor tiles shall be capable of carrying th&anm load >500 Kg/sq. m
Floor tiles shall be Al die cast construction wétiatic conductive vinyl, non-combustible chemicadl aabrasive resistant
cover of minimum 2 mm thickness. Floor tiles systemistivity shall have a minimum value of 1.5%khm and a
maximum value of 2x1®hm between top structure of tile and under strectu
Static conductive vinyl coating tile shall be faiated in one piece.
Floor tiles with dampers shall be to check/cortbetuni-directional flow in the Clean Room.
All tiles shall be completely interchangeable aadily removable with a lifting tool.
Pedestals shall conform to the panel specificatiatisregard to the load bearing characteristiedd3tals assemblies shall
be capable of supporting uniform load80 Kg/sqg.m without deformation.
Pedestals shall be made from hard drawn Aluminura.tu
Floor system pedestals and tiles shall be latesdéiple in all the directions with panels in placeremoved without the
use of additional framing or stringers.
Adjustment of pedestals to be provided by threadddnember and an elevating collar of + 25 mm. pédestals head of
Al die cast construction should provide positiveerfocking of panels and pedestals to preventdhteovement.
Pedestal heads to be equipped with a conductiwé ginunding pad.
Pedestals are to be vertically true, located onresrio conform with size of panel to be equippetth Wocking device to
prevent the loss of finished elevation.
Installation of the floor system shall include tineder floor plenum barriers as required, provideagth clamps and bare
copper wire to earth all floor pedestals & intengection and connecting the same to system earthub- fab through
PVC insulated Copper earth cable of suitable Xisec
1.4.7 Epoxy Flooring for ISO 6, ISO 7 labs and Gador Area
High quality - universally accepted, epoxy floorimmpssessing self-levelling physical propertiesaoocount of which a
dust-free /seamless uniform floor finish is achokvAlong with good abrasion resistance, the flogprghould also
displays equal resistance to light foot and velaictriaffic.
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1.4.8 Filters:

The Clean Room ceiling system shall include ULPARAH: lter ceiling modules as indicated on the reffigel ceiling plan.
The filters will be used as terminal air distrilmuti device. The air supply plenum shall be conneclieectly to a
connecting collar on the filter top with individu@l damper in the plenum and flexible ducts.

The filters shall béJ15 classof ULPA filters as per EN1822 with an efficiency of 99.99® down to 0.12 micron for
class 100 an#éi14 class of HEPATilters as per EN1822 with an efficiency of 99.998own to 0.3 micron for class 1000
and 10000Filter size shall be matching with 600x1200 mm gik.

The filter media shall be Glass Fibre with hot nselparator.

The filter shall have expanded sheet metal facedyuahe face guard shall be powder coated in difitevcolour.

The filter shall be having endless polyurethaner&file, Liquid pour to solid in extrusion profileeal at the outlet.

All the filters shall be individually tested accord to EN1822 and computerized scan test repontldreccompany each
filter.

The filter shall be held in place utilizing ‘holeb@n’ devices with the Ceiling grid using channeltbe filter top and T-
bolts in the ceiling grid pressing the filter againeiling grid.

All filter modules shall be complete with 305/310mdiameter inlet collars and an integral supply cgdabricated of
0.062” thick aluminum (min.) with the capability sfipporting a person standing on the top surface.

Filter media shall be bonded to extruded alumineihsides.

Supply casing shall be factory mounted to filtdt sigles.

The face of the extruded aluminum frame shall aliggh the face of the ceiling grid system.

Blank ceiling panels, as required, shall be pradiatethe ceiling grid.

Filter coverage should be minimum 70% in class B00 in class 1000 and 20% in class 10000 and b0&ass 100000

1.4.9 Cleanroom Doors:

The Clean Room wall systems shall include all dodgts associated hardware.

The Clean Room doors shall be of Aluminum (Al) domgtion, flush configuration, swing type, doublers Al frame and
powder coated matching with clean room wall systeith concealed door closer, handles, lock setk wjition of one or
both side access, half glazed with 6mm clear teetpglass on the top and 6mm honey Comb panel dootih@em.

Clean Room Wall System shall include half glazedmhum sliding door with 6mm clear tempered glasshe top and
6mm honey Comb panel on the bottom with lock setsather required hardware.

Preferred airtight sliding or flush doors.

Total thickness of the door: minimum 45mm.
Door frames to be of Extruded anodized aluminum.
Door panels to be between the skin sheets.
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Minimum 0.8 mm thick anodized aluminum totally fhesl with the wall panels.

In-fill of aluminum honeycomb concealed Hardwarefiging of doorframes.

Door closure, lock and key.

Emergency doors with panic latch.

All doors to be flush double glazed with see thtoad top half of the door. (Tempered Glass thickmagimum 6 mm).
Glass for Corridor to be transparent/yellow colasiper clean room requirement.

Doors from corridors should belf glazedto view inside activities clearly.

Number and size of Single, double leaf and Sliddogrs as per the Cleanroom design/layout requirésnen

Size and numbers of Doors to be supplied as pe&riga BOQ

Fire safety doors with panic bar with single doonfoguration

1.4.10 Cleanroom windows
Flush double-glazed fixed to the partition panelsthie required sizes and quantity. (Tempered Glaskness minimum 6
mm).
Glass of corridor window as well as outside to bethee clean room transparent/yellow colour as geart rooms
requirements.
Number and size of Windows as per the Cleanroongulégsyout requirements.

1.4.11 Cleanroom Pass Boxes :
All pass boxes to be of SS304, Non-EP, smooth amdlpr free, fitted with door interlocking.
Number and size of pass boxes to be provided aSlpanroom design/layout requirements.

1.4.12 Air showers:
Dynamic Air showers to be provided and installedI®0O-Class 5, 6 and 7 operations. Air Shower toaee surface lint
& dust from the personnel clothing before entetimg Cleanroom.
Air Shower should be fabricated from SS 304 powasated construction with unit designed to delivespaay of air
approximately 20m/s (Velocity 4000 FPM) from nozzie the ceiling and opposing walls.

Air passes through prefilters with efficiency 95%he motor blower and filtration system should beated on the top
side.

The unit should be equipped with aluminum gratedrflocated approximately 6” above duct level.

The electromagnetic door interlocking arrangeméoukl permit opening of only one door at a timeriBg operation,
neither entrance nor exit door should be operatethck switch for overriding the electronic contreystem ensuring
manual operation should also be provided.

Size of air showers as per clean rooms drawin@udy
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Wall panels to be of compatible to cleanroom antthiag to cleanroom partition panel.
Security Access control system to be installedratyeof Air showers and to be integrated with buntgd management
system (BMS) access control system.
No. of air showers to be provided as per cleanrdesign.

1.4.13 Voice CommunicatorsRequired to communicate across the wall panelshadld be
Air tight, clean Room Compatible
7 inch dia of the diaphragm
Length as per drawings

1.4.14 Fume Hoodshould be fabricated from SS 304 powder coatedtoaction with unit designed for 48"x24” working
area. Must be equipped with two sinks with indiatitaps, power sockets, lights and feed througly&sr& CDA supply.

Top bust be Teflon coated

1.4.15 Air Curtains: Air Curtains These Air Curtains should be sleekihgvollowing specifications:
All Metallic Casing — High in fire resistance, coagp in overall construction, convenient in instaili easy for cleaning
and maintenance.
Piano Type Button to control the high / low spéeat can meet the need of various environments@& Heights.
Reliable designed motor that can run 5000 hoursmaously.
Multiple Installation specifications — Body dimeoss of 3/4/5 feet and can be installed at vari&idéallation Heights of
7 to 9 Feet.
Centrifugal Type Forward — bending blade Wheel toietion, fitted with efficient Volute design, reeiding the capacity
of the curtain for the best result. This type ofe@his high efficient, less noisy, with large anlvme (maximum air speed
reaching 20m/s).
Over Heating protection - When motors temperatusesgover the temperature (45°C) the power suppbuldhbe
automatically cut off and when the motors tempegatiecline should be start running automatically.
Number of Motors & Blowers:

3 Feet Air curtain have 2 Motors & 3 Blowers
4 Feet Air curtain have 2 Motors & 4 Blowers
5 Feet Air curtain have 3 Motors & 3 Blowers
6 Feet Air curtain have 3 Motors & 6 Blowers
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Sr.No | Parameters Value Value Value Value

1 Sizes 3 Feet 4 Feet 5 Feet 6 Feet

2 Dimension (mm) 900x230x212 1200x230x212 | 1500x230x212 1800x230x212
(Hx D x W)

3 Standard height of curtain )+ 7_g About 7-9 ft About 7-9 ft About 7-9 ft
formed
Maximum Air Velocity at

4 Nozzle Discharge (CFM) 18.8 Max 18.8 Max 18.8 Max 18.8 Max/16 Low
Noise level (dB) at a

5 distance of 10ft from the 50-70 50-70 50-70 50-70
curtain

6 No. of Blower 3 4 5 6

7 No. of Motors 2 2 3 3

8 Phase Single Single Single Single

9 Power Consumption (W) 3(5)\?\, High-260 450High-340 Low| 570 High -430 Low 670 High-560 Low

10 Air Flow (m3/h) 1398 1864 2330 2520

11 RPM f}igo Max/2100 f/rigo'\"ax’ 2100 | 5700 Max/2100 Min | 2700 Max/2100 Min

12 Sheet Thickness 1 mm 1 mm 1 mm 1 mm

13 Body Material M.S Powder Coated/Stainless StEz04)

14 No. of Shaft 1 Single,1 Double 2 Double 1 Sirgleouble 3 Double

15 Blower ABS ABS ABS ABS
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16 mﬁ\r;r;tenance Points  for Not Required Not Required Not Required Not Required

17 % insect /dust rejection 75% 75% 75% 75%

18 Operation Electrical Electrical Electrical Elecal

19 Weight Kgs. 19 22 26 32
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Annexure 2

Iltem No-2: Electric lighting and Power distribution including LAN and Intercom (EPABX) system

2.0 Complete Electrical system to be designed andutgdcaneeting the Bureau of Indian standards (I8)iah electricity
rules 1956 and International Standards codes.(IEC)
Incoming power supply to panels etc. will be pr@ddy IIT Mandi.
Power outlets on the wall panels for all the Fabiggent’s. These include both 3-Phase and Singésépower sockets.
All power sockets and switch boards should bercte@m compatible and as per the utility as perrcleams and comfort
area layout design.
Accessories, like Modular type switch/ sockets/tgg#boxes/telephone outlets/computer outlet of hiadgc Aesthetic,
approved brand and cleanroom compatible only todeel.
All cables/wires to be copper conductor and tofgeeved makes.
All PCC/MCC to be freestanding type with MCCB, MC#&sd adequate indicating, measuring and protedgvées.
All circuit to be protected with MCBs, ELCB s and MCCBs, as per requirement
Electric load estimates along with single line damg to be submitted with technical offer.
The contractor to show a free live demonstratiogasd flooding by way of simulation.
The vendor should supply and install tHeWing items:
- MCC Panels for HVAC Equipment and for Power disitibn system
-  Starter panels for AHUs motors.
- Local control /Emergency push button for all motors
- Power and control cabling and earthling for HVA@#&room areas.
- Distribution panels and Main control panels alonthwontrols.
- Required wiring & earthing from these panels ugh®process equipment’s.
- Teardrop light fixtures for cleanroom Class—5, GlasClass-7 & Comfort Area.
-  Flat Diffuser type Light fixture of 2X 36 W CFL witelectronic Ballasts for Class 5, class-6, class-7
cleanrooms and other facility areas.
- Lighting and power distribution through GI conduitable management system.
2.1 Electric Cabling
The electric cable connections of motors and eazgthof all equipments shall be carried out, as per
specifications, given hereunder.
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2.1.1 Cabling
The cabling of various equipment shall be carrisidg PVC Insulated and armoured cables.
The PVC armoured power cable for use on 415 vghtesm shall be 3 or 3.5 Core with aluminium condtstand be of
660/1100 volts grade, as per IS 1554 (Part 1) 1964. cross section of the cable shall be to seildhd and rating of the
equipment. The cables shall be of aluminium cormu&VC insulated, strip armoured with overall PSt@@athing.
The cables shall be laid as per 1S-1255/1967, ingiandard code of practice.
The cables shall be laid, as per drawings in thesfpipes/trays etc. along a short and convenmuterbetween switch
board and the equipment, (either in trenches, ol avaon hangers, supported from the slab). Cablgimg shall be
checked at the site of work to avoid interferendth wtructure, equipment etc. Where more than @ides are running
close to each other, proper spacing should be gedvbetween them.
The radius of bends of the cable should not betless 12 times the overall dia. of cable in ordepitevent undue stress
and damage at the bends, the cables should berseghpath wooden cleats on M.S. Supports, when ilaittenches, or
wall/ceiling suspended hangers. When laid undergtdihe cables should be covered with fine softheartd protected
with 2nd Class bricks. Suitable G.I. Pipe shallbed wherever cables are laid under the roads etc.
Wooden bushes shall be provided at the ends o$ pipeugh which cables are connected through.

2 1.2 Surface Wiring

- The surface wiring shall be cassed in conduits wiltall be of 1100 volts grade and conform to 185987 (revised to
date)
The conduits used shall be of high quality & alinjs shall be made with sockets. The bends andnsllshall have
inspection covers fixed with grease free screw® jbimts shall be water tight. Approved metal saddihall be used to
secure the exposed conduits at a space of 1 meleso The connection of the conduits to switattes shall be secured
by check nuts and ebonite bushes provided at ttie @nconduits.
The M.S. conduits shall be heavy duty and rigicetyl marked/conforming to IS specifications. Thallvthickness shall
not be less than 2 mm. For conduits above 32 mmMiallic conduits of 19 mm dia. and below shait e used.
Conduit accessories (Boxes etc.) shall confornst6133-1968 and 1S-2667-64 (amended-revised tg.datmduit pipes
shall be jointed, wherever necessary by meansrefvetl couples and screwed accessories only. In Hmtgnce straight,
run of conduits inspection type couplers at suéabtervals shall be provided.
Threads on conduit pipes shall be between 13 mb® tom long.
The wiring shall be carried-out as per IS 732-1089%ended and revised to date).
Flush inspection covers shall be provided in cdseomcealed, recessed conduits. The staples farah@uits shall not be
spaced more than 0.60 meters apart. Before fillipghe chase with concrete the conduits shouldiveng coat of rust
proof paint.
The wires shall be drawn only after all the conslhidave been properly fixed in position. Fish wifgeel wire : 16 SWG)
shall be laid in conduits for drawing of wires
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2.1.3 Control Cabling/wiring
Control cables shall be1100 volts grade, as pd5Est, made from copper conductor of 1.5 Sg mm PM&Dlated single
Core, strip armoured with an overall PVC sheathing.
The cables and conduits wiring shall be carriedasyper details given under 2.2 and 2.3 above.

2.1.4 Earthing
All equipment connected with electric supply ska#lo be provided with double earthing continuity@oactors. The size
of G.I. earthing conductors shall be :-

Size of phase wirg Size of G.I. conductor Tape/Wire
sq.mm Aluminium (Swog)

185 25 mm x 6 mm (strip)
150 25 mm x 6 mm (strip)
120 25 mm x 6 mm (strip)
95 4 Swg

70 4 Swg

50 6 Swg

35 6 Swg

25-6 6 Swg

4 6 Swg

Note :- Aluminum earthing conductors of equival8ite may be used in lieu of GSS conductors merdiabeve.

2.2 Miscellaneous

- The final connections to the equipment shall beugh Flexible connections in case of conduit wiramgl also where the
equipment is likely to be moved back and forth hsas on slide rails.
An isolator switch shall be provided at any motdrieh is separated from the main switch panel byad @r partition or
other barrier or is more than 15 metres away frioennain panel.
Two separate and distinct earthing conductors $leatlonnected from the equipment upto the mairchvisbard panel.
The branch lines from the main panel to each eqeiprshall be separated and should not criss ctbss kines.
The entire installation shall be tested as per thtaty rules and 1.S.S. 732-1973 with amendmen®&3 prior to the
commissioning of the plant and a suitable test nefoonished by a competent and authorized persha.test report will
be obtain by contractor himself at his own expenses
All exposed switch board panels, conduits, hangarsshall be given 2 coats of suitable paint giraped colour, when all
work has been completed.
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2.3 Light Fixtures (Clean Labs):Tear Drop
2.4 Light Fixtures ( Grey Area):

2.5 UPS Systenof 320KVA (2x100 KVA + 2x60 KVA) capacity with regred batteries and following features is to bevmted
and installed by vendor:
Battery backup for 45 minutes.
2.5.1 UPS type and configurationTrue On-Line, Double conversion, meeting VFI-SS-111
2.5.2 IGBT on the input and output with Digital Signal Processor controlled
(1) Rectifier/Charger
(i) Battery management.
(i)  Inverter &
(iv)  Switch
2.5.3 Input Voltage:320-480V at rated load & upto 240-480V at 50% load.
Frequency: 50/60 Hz (tolerance = 10%)
Rectfier/Charger: IGBT based DSP controlled Reatifi
Ripple voltage at full load: Typically O
Efficiency of rectifier: >/= 98%
2.5.4 Battery charger features
Type of charging circuit: Constant Voltage Const@arrent
2.5.5 Inverter
Technology of inversion: IGBT based PMW design viiX&P
Battery status monitoring facility: Through LCD piay at the front panel.
Battery protection circuits: Battery MCCB providedenclosure
2.5.6 Output
- Voltage:380/400/415 VAC, 3 phase, 4 wire Settable.
Output voltage regulation Balanced load+ 1%
Output Frequency 50 Hz
Output Frequency range + 0.5 Hz
OP Frequency synchronising range with Bypass: cidee between 1Hz to 5Hz
Transient voltage regulation for 0 to 100% anctwersa: = 2%
Recovery time: <5 m.sec
Wave form: Sinusoidal
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Crest Factor: 3:1

An Isolation transformer 415V/415V on the outputesof the static transfer switch
2.5.6 Harmonics :

Total harmonic distortion at 100% non-linear load3%

Total harmonic distortion at 100% linear load:1%
2.5.7 Phase displacement:

Balanced load: 120 + 1 deg. Electrical

100 % Unbalanced load:120 * 2 deg. Electrical
2.5.8 Overloadat 0.9 pf loads

150% for 5 sec
125% for 1 min
110% for 10 mins

2.6 LAN and Intercom (EPABX) system:

Complete networking system including hardware afthare's , networking points in each service clmrj Garment change
area of Cleanroom facility and the Comfort areashéoprovided and installed by vendor. Requisite olotelephone
instruments to be supplied and interfaced withtétephone exchange.

kkkkhkkkhkkkhkk End Of Item 2 k*kkkkkkkkkhkkkkkkk
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Annexure 3

Iltem No - 3. Building Management system (BMS):

3.0 All equipment when installed and operated in adance with this specification shall have perforneaaad
capacities not less than minimum requirements atdatin this specification and stated below.

As a decentralized module with autonomous intaticge the System Controller shall be able to procasse and
handle a large volume of data. In this way all deenands placed on an advanced control and managegsem
shall be met in full.

The management station, the System Controller lamdbtally operating DDC Module shall share taslispf them
shall be able to process the data simultaneouskhatothe overall processing time is reduced. A&t same time
gueues of data are minimised by event and prioalgted bus administration. As a result the faspoese time
required for optimum operation is achieved.
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3.1 System Control & Function

INSTRUMENT FUNCTION

Supply air fan — diff., pressure ON / OFF status
Return air fan — diff., pressure ON / OFF status
Supply Air Temperature (sensor |in

Duct) Measure & control
Return Air Temperature (sensor |(in

duct) Measure & control
RH. (sensor in duct) Measure & control
F5, 7 & 9filter — diff., pressure Alarm

Outside air temperature Measure

Outside air RH. Measure

Room Pressure Measure & control
Motorised damper — in rooms Regulate

Temp., sensor chilled water Measure & control
Temp., sensor hot water Measure & control
2-way chilled water valve Regulate

3-way hot water valve Regulate

Variable speed drive SA fan Regulate & control
Variable speed drive RA fan Regulate & control
Fresh air damper motorised Regulate

Exhaust air damper motorised Regulate

Mixing air damper motorised Regulate

Clean Room Doors Monitoring

Fire Damper Control & stop the SA / RA faps
Fire / smoke sensor Sense and stop the SA / RA|fans

3.2 Functionality of the Automation Level:
The automation and substation equipment enabletororg, open loop control, closed-loop control amimization of
HVAC-units and other building service systems. Stt@onsist of freely programmable modular DDC-auation units,
which may be connected to a central building cdratinal management system.
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The individual DDC software is generated by cominnstandard software function module, which is gdlgcadapted to
the technical requirements of building service mdton.
All parameters and data are to be installed inrsgpaoftware related data areas of the unit. THateareas are available
on a data communication interface installed in dbhomation unit for external processing (for exasmfar printing of
protocols or for system operations).
Therefore the system should have facility of readyl connecting a PC and printer for data acquisition.
The operator should be guided by menu-technologyafirinformation should be presented in clear teith all necessary
additional information. In addition external opévat elements (potentiometers, switches etc.) magdmnected to the
automation unit.
The connection of the automation unit to the techininstallation of the building should be is cadriout by using special
input / output module with standardized signal Isve
The automation units may be connected to each oth&r autonomous automation groups by use of camcation bus
systems and communication processors.
Alarms, switching commands, positioning commanas, point values, measuring values and counted same to be
processed.
The automation units operate autonomously -alhtleasuring, open & closed loop control, alarm geimraoptimization
etc. Functions installed in the automation unitrapeautonomously in the event of failure of thghhievel control system.
Alarms and other events are immediately storechenautomation unit for later processing when trghfevel system
returns to in operation.
The system involves controlling of the HVAC systemith total automation, using software that is pesgmable, to suit
the parameters that are envisaged to be controlitton the building premises in various rooms. THEAC system is
meant for clean room application, with humiditynggerature and pressure across various rooms raloeiction area.
The contractor should be able to design, supplyiastadll the system in line with the HVAC requiremd® The contactor
is supposed to furnish the control logic in linghwthe latest practises / standards prevalent.

3.3 Software

- The system offered shall be completely modulartincsure and freely expandable at any stage. Eaal bf the system
shall operate independently of the next level up.
Provide an operator interface based on Microsofiddivs 2000 with true preemptive multi - tasking ltruser capability
running on standard PC platforms.
To provide maximum flexibility and to respond tcadlges in the building use, the system offered shglport the use of
BACnet, LON, Profibus and Ethernet TCP/IP commutiicatechnologies.
The contractor shall establish the number of eqaitmio be controlled / monitored by the BMS frone ttirawing /
schedule / specifications. This information shalfbrnished to the client / consultant for reviemd approval. All plant
and equipment requiring control and / or monitorfagctions shall be fitted with all necessary ifdemg equipment
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readable by the BMS network. The contractors st@drdinate and ensure that this equipment shalligeathe required
signals to the BMS.

3.4 The Management Level
The head-end management and operation of the giatfitinclude process visualisation, data analysisl, exchange of

data with 3rd parties. At the management leveshdll be possible for communication to flow in ditections, across
network and via direct connections.

3.5 The Automation Level
The level at which the actual processing takeseplatased on the logic written on the DDC. Thegsses are carried out
at the DDC controllers for stand-alone controalbbfplant.

3.6 The Field Level

Individual room controllers for autonomous room y--broom parameter control is based on applicasieecific logic
written on the controllers.

3.7 The Management Station
The management level of the system shall consiehef and shall be capable of handling more managestation PCs
and the associated software modules.
Central management of user-specific informatiorhsag passwords and protected access to data agmhms shall thus
be made easily possible. The PC shall also sugoditvare updates and changes in the project d&@.PIC shall also
support consistent central archiving of alarms/io trend data, log data, graphics, data backapRrinting
It shall be possible to connect printers direatlytte management station.
3.8 Remote Access
The management station software shall supportsbeotistandard Remote Access software (RAS) footemccess to the
system. Remote access to the management statibbelpassible via
Modemes.
ISDN facilities
Internet / Intranet
Networks (MS, Novell, IBM etc.)
Direct connection
FTP
- RAS etc.,
3.9 Software Modules
The management station software shall be modubgecooriented, clearly structured and shall beedasn Windows NT
and Windows 98 (or later) standard 32-bit technglog
The main software applications shall, as a minimueiude
Plant Viewer: Graphics based operation of the plant
Trend Viewer: Logging and display of measured value
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Alarm Viewer: Display of alarm CPILsages
Alarm Router: Automatic routing of alarms
Log Viewer: Logging of alarms, system events argt astivities
3.10 The Task Bar
The task bar shall be the 1st and last point otamirfor all the interactions between user andesystin addition to
obtaining quick overview of vital system informatijcusers shall be able to click on various iconthentask bar to switch
from one program to another in the multi-taskingrgping system. In systems, which include remdessthe task bar
shall be used to switch between sites (subjecséo'siaccess privileges).
To make the system easier for new users, the syshath support user-specific start-sequences witless to selected
programs.
3.11 Features Of The Task Bar
Control of access privileges and security mechasifon access to program modules and 3rd part sedtaglogin and
log-out.
User-and-password dependent access to systemsilaisgstems
Automatic user-specific start sequences
Display of alarm and system CPIL sage statuscsit@ection status, time and date
Facility to connect and terminate connection aioter sites
Simultaneous connection to a maximum of 4 sites
3 12 Plant Viewer
The plant viewer shall support the following feaisir
Hierarchically linked, animated high-resolution-biiip colour graphics (XGA 1024 x 768 pixels)
Choice of 2D and 3D symbols with animation basedtatus
Direct access to set points, parameters, operatoues, alarms, timeprograms, on-line and off-lnreed data features
Dynamic multi-tasking with all active pages
Monitoring and operation of plant at several levels
Flexible operation of multiple pages using plamwer navigation bar combined with standard handdiingindows.
Navigation to all other management station softveguglications
User-definable page size
Jump tags for jumps on the same level or betwesaside
Tool Tips for all dynamic objects, with the optioh'User’, 'Technical' or 'System' information
Context-specific information (e.g. data sheets) lmaattached to any dynamic object
Capable of graphics to be printed in colour or ntbmome
All 32 bit graphic file formats supported by Windswan be imported (e.g. AutoCAD, PCX etc.,)
Dynamic display of the Psychrometric chart, enapkasy simulation of the air - conditioning pro&sss
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3.13 Alarms Handling & Alarm Viewer
As a minimum, the system shall support the follayi@atures
- Operation and manipulation of alarms (based on m$eteges)
Alarm CPILsage printing
Alarms printed independently of the managementostgtlirect connection at automation level)
Automatic pop-up windows for immediate display aperation of alarms
(including pop-ups in 3rd party programs)
Audible or multi-media alarm indication
Continuous overview of all active alarms from sftgpdated automatically, displayed in order of ptygroption of
personalised view)
Graphics based topological view of alarms
Chronological alarm view
Option of displaying detailed information
Direct access to associated plant graphics
Comprehensive filter and search criteria (timeedgptiority, discipline, alarm status etc.,)

Colour coding based on alarm priority / alarm stggcreen and printer) Alarms for out of limit vesu(high, low), change
of state, run-time limits exceeded etc.,
Option of repeating unacknowledged alarms at regatarvals
Creation of reports, with facility to print or exp@larm data to 3rd party programs for furtherlgsia
Facility to save user-defined filter criteria
User-specific configuration of the alarm view indilng on-line configuration
3 12 Alarm Routing
In order to monitor alarms round — the — clockrral@outing is an important feature of the BMS. BMS shall have the
following features
Routing of alarms to alarm printer, fax, pager abite phone
Time schedule for each CPILsage recipient
Alarm routing based on priority
Alarm routing based on discipline (HVAC, Securitg.g
Alarms routing to person responsible at site
Alarm routing based on text
Alarm routing to person(s) responsible for spea@ftiipment or systems
Option of manual transmission of CPILsages fromnfamagement system
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3.13 Time Scheduling
The time-scheduler shall have the following feagure
day time programs
Exception programs (local, building-wise or systerse)
Direct display of time programs within Plant viewggaphics
Simple graphics programming of switch tiCPIL
Graphics based overview of all time programs insy&em
Graphics based overview of a 7 day programme imofudll exception programCPIL
Graphics based overview of all plant points affddig a time programme
Direct entry of various operating modes (comfainsg-by, energy hold-off)
Easy creation, modification and deletion of all¢iprogramCPIL
Scroll features for fast access to specific weeldays
Storage and processing independent of managenasionst
Automatic synchronization of all time programCPiLa system
Support of different time zones (remote managexssit
Option of synchronization via radio clock
Printed reports in various display forms
3 14  Trend Viewer
The Trend Viewer shall have the following features:
On-line or off-line real-time data
Simultaneous display of up to ten signals per windo
Absolute or relative time intervals
Zoom, scroll and cursor features for faster datdyais
Flexible, easy-to-use scaling feature with chaigpldyed in 2D or 3D
Drag-and-drop feature for trend views with automataling and data export
Off-line data logging triggered manually, automaliig, or on a time or event basis
Logging and intermediate storage of off-line trelada operates independently of the management
Automatic upload from automation level to locaremote management stations
Management station display and archiving of on-&nd off-line trend data
Printouts of trend data
Easy export of data to 3rd party software

Facility to export trend data directly to auxiliapograms such as ADP (Advanced Data Processing) &rd party
software such as MS-Excel
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Trend Viewer time base can be used directly aliea @ireation in Log Viewer
3.15 Log Viewer
The Log Viewer shall be categorized into the follogvsections
ALARM LOG should contain all incoming alarms in ohological order
SYSTEM LOG shows at a glance if a printer somewher¢ghe system has run out of paper, or a hard diskill.
Communication events are also recorded here, slgdwmexample when communication was establishddraninated
USER LOG should ists all the activities carried duyt the user at the management station, unautlib@tEempts,
modification of parameters, set points etc.,
STATUS LOG to check the status of all incoming Cédges
The Log Viewer shall have the following features
Storage of alarms should be routed to the managestedgion
Storage of all system CPILsages (from printer, camications, management station, modem etc.,)
Storage of all user activities performed at the aggment station
Facility to enter and store user comments on eamdsactivities
Facility to display, at a keystroke, detailed imf@tion on every entry
Extensive filter options to focus and reduce thieine of information displayed
Comprehensive search features for fast acces$onation
Facility to display an overview of data for a givdgly or week
Once defined, filter and search criteria can beddor future re-use
Compact archiving of virtually un-limited number erfitries (depending on hard-disk capacity)
Automatic data management and archiving functions
Facility to create and print log summaries
Export of log entries for further analysis with Jrdrty software (e.g. — MS access)
User specific configuration of log view can be aedpdirectly on line
3 16 Internet Log Viewer
This is an optional application, which offers useven greater freedom in the management of aAitgowser such as
Microsoft Internet Explorer or Netscape Navigafor,example, provides the user with access todgalhtabase from any
PC with an Internet connection. Just as with stehttay viewer, the user can then obtain an ovesall of all the plant
and events stored or monitored by the system.
The Internet Log Viewer shall be started withouy apecial management station software on the uB&'sAccess to the
Log Viewer can be password protected.
3.17 A Web Control
The system shall have the capability to conneckinote sites through a web control module. IndigldDDC general-
purpose communication trunks (described elsewhstrall have the feature to be connected to this eegitrol module.
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This should facilitate viewing and controlling tB®C general-purpose controllers trunk via a renfe@/ laptop. All
parameters as appearing in the Portable Operataniii@ (described elsewhere) shall be availablenfthis remote PC /
laptop. The system offered shall have the facitdycontrol / monitor the plant and equipment come@cto these
communication trunks via password protection. Iraégn of 3rd Part Software And Exchange Of Data.
The system shall support the use of standard adesf and drivers that make it easy to integratérdoparty software
directly at the management station level, or to enammon use of data from the system, e.g. via ODB&en Database
Connectivity). DDE (Dynamic Data Exchange) shalalee current data to be loaded continuously intspeeadsheet
program such as MS Excel, so that constantly updgi@phs can be created for further processing.
3.18 Object Viewer
To make operations easier, the software shall haveriewing modes.
- System View to provide hierarchical view of thetsys network.
User Designation View should give a hierarchicalakdown of user addresses based on the systenaskatab
In general, the system shall support the followigegures
Fast navigation through the system
Fast location of objects and alarms
Detailed information of all objects
Display of current values from the process level
Modification of set points and parameters
Users with appropriate access levels can also iodeeoutputs manually
Two display modes system view and user designatew
Search features
Jump features and bookmark features as in varigasnet browsers
Modification of users designation and alarms texts
Customisation of users addresses with a maximuib® diierarchical levels and up to 40 characters
- “"Find” function to locate system objects
3.19 Reports
Reports shall provide the user with the latestrmfation from the system at specific tiCPIL or whsgrecific events occur.
The following features shall be supported
Reports routed on basis of time and / or priority
Manual or automatic triggering
User-definable or standard reports
Facility to integrate 3rd party report program®ittie management station software
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3.20 Access Protection
The management station shall grant adoe®e system only to authorized users. The systdministrator shall tailor

an environment to match the individual requiremeriiteach user. The access protection facility siefiine the buildings
(sites) and equipment to which a given user hassagthe software modules and functions availableat user within the
site. The system shall support the following feasur

3.21 User Name / Password
Individual Access Privileges Covering Accdss Sites, Subsystems, Program Functions Down Tivithéal Objects In
Plant Viewer. Up To 1000 Users Grouped Into 100rUseoups Automatic Log — Out (After Period Of Inaitly),
Encrypted Passwords, Network Security Provided Byddws Xp Access Controloms Workstation
Highly scalable desktop designed for envirenta requiring obsolescence protection. The comphéas to be provided
with the complete basic software as described ghoekiding monitor. The contractor has to provile state of the art
computer with the following minimum technical datas
Desk top/Tower type PC of IBM, DELL or FUJIUSSIEMENS brand with
Min. 17” Super VGA monitor
Standard keyboard and mouse
48 x CD R/W Drive
Multimedia features
Standard software programs such as MS Office wiBWZWDRD, MSEXCEL in their latest versions
Min. 4x USB 2.0 interface
TCP/IP Interface
Factory Installed Operating Systems: Microsoft Viewd® XP or higher

3 22 Report Printer
HP or equal 24 pin ink colour with standardessories

3.23 Alarm Printer

Printer EPSON or equal, 132 column datrixavith tractor feed and standard accessories.
3.24 Rack Cabinet
Glass fronted, floor mounted type for hogssiystem controller and/or any other system harelwaacessories. It shall be

fully accessible for service/maintenance.

3.25 Construction
The DDC units must be designed in 19" housiiog installation in 19" standard racks on topriaés or direct installation
on base plates. For installation of several umitsrie control panel a plug-in communication conpectnust be provided
so that hard wiring is not required. The transnoisf signals from the process interface must lpeechout via universal

(analogue or digital) and digital in/outputs.
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3.26 Portable Operator Terminal (POT)
Each DDC Controller shall have a dedicated serpiog to plug in the portable operator's terminaD{R. It shall be
possible to read, write and change any paramete lous by plugging the POT to any one of the @ilets on the
communication trunk. The portable operator's teainshall have a visual and audible alarm with nfaility on its
fascia. The POT shall have minimum three passwewel$. Separate cabling for connecting the POTI stal be
acceptable. Changing the parameters locally frojmQuitstation shall be done by POT, which is trubytpble, and hand
held and not via Laptops.

3.27 Documentation
In order to have clear system documentation, thewng documents have to be provided:
system diagram
wiring diagram
lists of parameters
For hand-over all documents must be up to datepaodided with the date. Final documentation sharddtains both
hard-copies & soft-copies

3.28 Specifications For Software Standard Module:
Following levels of alarms are required:
Danger alarms generate shutdown of the technisis)s even when the technical system is operatifignanual” mode.
Danger alarms have to be acknowledged. They amatpg in "current flow on failure" mode.
Fault alarms generate shut-down of the respectiNesystem, but not of the entire system. They dohase to be
acknowledged. They are operating in "current flowfalure” mode.
Maintenance alarms do not generate the shutdowmedechnical system. They do not have to be acleuned. They are
operating in "current flow on failure" mode.
Operating status alarms indicate the operatiomdlistof a system/subsystem. They are operatintaintd open circuit"
mode.
Controlling of the actuators is carried out eithgrcontinuous signals or by step to step positigrsignals. In the step
mode the actuator is fed with "more" or "less" signaccording to the calculated deviation of tlesetl loop control to
drive the actuator into the correct position.
For generation and documentation of the automatiorstations software the following works have to be cged out:
Generating of the customized software using functested standard software module. The basis ferwbrk is the
functional description and technical clarificatiohthe functions of the buildings technical equiprmnas agreed with the
customer. Input of all necessary parameters likgsmt value, limit values, commentary text etest of the generated
customized control logic.
The documentation must consist of a printout of ¢jemerated software, a system description in tabiolan with
indication of all parameters and copies of the detepsoftware (3-fold) on CD/DVD. The price for thecumentation has
to be integrated in the unit prices for generatibthe software.
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For installation, commissioning and start-up of thesoftware the following steps are required:
Performance test of all customized, including alhgrated automation functions, adjustment of thieling parameters for
open and closed loop controls.
Performance test of the complete software withctisomer and handing over.
The start-up of closed loop control circuits cotssf a complete check of all sequences in themaattic mode, the manual
operation mode and adoption of the closed looprobparameters to the specified technical requirgme
The set-up of control circuits for enthalpy-depertdeeat recovery systems includes a simulatiorilohjput parameters,
evaluation of the ( hx- ) psychrometric -diagrand ancomplete functional check.
Before commissioning of the software all servicagehto be done in advance and to be completed.
For the time of software start-up and commissiomithdpuildings technical systems are availabletifiis purpose.
3 29 Single Controller
The single controller, compact automation statmibe used for the installation in a switchboarchveih integrated user-
interface. It should be used as a stand-alone aitomstation or within an automation system wmenunication, with a
communication interface to communicate in a divegy with the management level.
Management tasks and digital automation:
diagnosis of archived data
trend graphic
management of higher time schedules
emergency-net-operation
optimization of heating- and ventilation tiCPIL
heating system installations and power stations
integration of fan coil units
Individual room control
exhaust air facilities
3 30 Software
Monitoring software documented following cGAMP, fecreen and print out in English for the windowsibaoftware.
The cGAMP software regulatory package shall beigiexvin English
The software development has to follow the lifeleyapproach described in GAMP 4. The documentsritestin GAMP
4 shall be part of the offer.
3.31 Training
All training shall be by the contractor and shailise specified manuals and As-Built Documentation
Modifying text and graphics
Sequence of operation review
Selection of all displays and reports
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Use of all specified functions and SOP's
Trouble shooting of sensors (determining bad safjisor
Data-Acquisition and data storage

Password assignment and modification
The training should be under taken in three phastbsthe consent of in charge.
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3.2 (a) Summary of the SystemAHU I/O Summary

AHU 1/O Summary

Al

DI

AO

DO

Hepa filter status

Supply fan VFD control

AHU On/Off power status

=

AHU door status

AHU On/ Off

Fresh air Temp

[N

Return air temp

XN WIN|F

Differential pressure switc
across EU4

Differential pressure switc
across EU7

10

Chilled water inlet temp fo
AHU

11

Chilled water outlet temp
for AHU

12

Chilled water 3 way
control valve

13

Motorised fire damper

14

Smoke detector

15

Temp sensor across head

er

16

Thyristor based heater
controller output

17

Supply fan status

18

Supply fan remote On/Off
command

19

Return humidity sensor

20

Differential pressure
transmitter

Total

25 % Spares

total
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3.2 (b) Summary of the SystemcChiller /O Summary

Chiller /O Summary Al | DI | AO | DO | Soft ware
integration

1 Chilled water main headern 1
inlet temp

2 chilled water main outlet | 1
temp

[EnY

Chiller 1 output(On/Off)

[EnY

Chiller 2 output (On/Off)

Primary pump 1 output 1

Primary pump 3 output 1

[EEN

Secondary pump 1 output

3
4
5
6 Primary pump 2 output 1
7
8
9

[EEN

Secondary pump 2 output

10 | Secondary pump 3 output 1

11 | Primary pump 1 trip 1

12 | Primary pump 2 trip 1

13 | Primary pump 3 trip 1

14 | Secondary pump 1 trip 1

15 | Secondary pump 2 trip !

16 | Secondary pump 3 trip !

17 | Chiller 1& 2 pressure inletl 2

18 | Chiller 1 & 2 pressure 2
outlet

19 | Primary pump 1 VFD 1

20 | Primary pump 2 VFD 1

21 | Primary pump 3 VFD 1

22 | Secondary pump 1 VFD 1

23 | Secondary pump 2 VFD 1

24 | Secondary pump 3 VFD 1

25 | Chiller 1 1

26 | Chiller 2 1
Total 6 | 6| 12| 8
Spares 25% 2| 2| 3 2
Total 8 | 8] 15| 10

kkkkkkkkkkkk End Of Item 3 kkkkkkkkkkkkkkkk
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Annexure 4

ltem No - 4 Total Gas Management (Bulk & Process @&s: Corrosive, Toxic and Pyrophoric gases),
Compressed Dry Air (CDA), Vacuum, Ultra Pure RO Wager System, Drainage system (Acidic and non-
acidic), Exhaust systems (Both non-acidic and acich

4.1 High Purity Gas Cylinders: High purity Gas cylinders of Nitrogen, Argon, Hpden and Oxygen and SF6 filled with
high purity gases. The size and purity of cylindars mentioned in BOQ. CC & EC certifications ddooe provided
with all cylinders.

4.2. Development of complete Gas Banfor above gases with safety cabinets, auto chawge manifolds, Purification
Panels and other required accessories to be sd@pickinstalled.

4.3 High purity gas distribution systemusing of %2” and %" both side polished seamlessists steel 304 as per drawing to
be installed using stainless steel structures/nadigle the clean labs and in grey area. The né&twbould be complete
using double and single stage stainless steelatyya| valves, tees, cross, point of use singlgestagulators, and gauges
regulators etc as per requirement. Number of ergasits and other details are provided in BOQ

4.4 Air Compressor: Screw Air Compressopair cooled model of latest design Screw Air compoedor supply of oil free
clean and dust free dry air to process labs.

- Unit performance should be according to ISO 1217,

- Max. working pressure — 10 Bar

- Capacity- approx 150 lit/min

- Integrated refrigerant dryer, with purification %

- Noise level should not be more than 55dB

- Pressure gauges/drains/ isolation valves/ Manhol€eTae tank pressure to be interfaced to BMS fdine monitoring.

- The compressor unit to be energy efficient dulypmporated with VSD/VFED and to be PLC / microprocgsdased & to be
interfaced to BMS.

4.5 Vacuum Pumps:Direct Drive, Double Stage, Oil Sealed, Rotary Higgruum Pumps which can provide ultimate vacuudxdio
® Torr or better. The pump should be equipped with lquality oil traps and Pirani gauge. It shoul/é capacity of displacing
Capacity 500 Lit/Min air.

4.6 Vacuum Network: High purity seamless SS 304 pipelines to be ireddilom vacuum pumps to all labs. The 1mm thick
walled seamless SS tubes to be installed neathy ¥acuum pumps kept in service rooms to all ladksépport, clamps
& fixtures should be clean room compatible, praigranade of SSAll joints should be of KF-50 Flanges with vitonridgs
The system should include-
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Two Rotary Vacuum Pumps of 500 lit/min capacityhail traps

Dia of SS 304 tube should be 50 mm having wallkitnéss of 1mm

SSBall valves for vacuum to be installed near alhfsj TEEs & at user points.
Diaphragm Valves

Four ports at the specified locations to measuce wia
Pirani Gauge with two heads

Since this network has to be installed inside clagtean labs, all components must be clean room coatble.

4.7 RO water Plant and Distribution Network in labs: Reverse Osmosis water plant required for treatroerdaw tap water and make
it suitable for lab use and also feed water fopint. The suitable network is also required tdritiste the RO water to various
labs.

4.8 RO Water Plant: Plant should be designed and installecséparate and remove dissolved solids, organic,geyi® sub
micron colloidal matter and bacteria from water.

The plant should be capable of removing 90-99% ot dissolved solid (TDS), 99% of organic, incliglipyrogens, and
99% of all bacteria in the feed water. TOC levaldd be less than 50 ppb

The removed impurities should be concentratederréfect stream and flushed to drain.

The capacity of the plant should be more thant23rli

Should have Microprocessor controlled system withitinuous water purity monitoring

Alarm for cartridge change & service check.

Online display of feed & product quality.

300 liters tank with low & high level water contiiol store RO water for further distribution

Suitable pump to pressurize RO water to fill tank.

4.9 Designing and installing of RO water distribution retwork using Polypropylene tubing of 25 mm. This includédssupport, civil
work and connection to all taps of all labs.

4.10Effluent Drain System Suitable drain system for various effluents frora ginocess equipment and sinks to be connected
to Effluent treatment plant or collection chambeith corrosion resistant pipe lines, fittings andger supports.

The effluent drain lines to be for Flouride, AcidAdkaline and organic effluents.
Based on the type of effluent constituents, MO@rains line and related accessories such as nomretlves etc. to be
Polypropylene.
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4.8 Exhaust System:
Vendors to supply and construct and install coamsiesistant, soundproof and vibration free (70eslblthan highly
preferable) systems for Dry & Wet exhaust as pguirement of clean rooms design.
The Exhaust System comprising of ducting, bloweasjng to be of corrosion resistant Material ofstarction (MOC) to
handle the above-mentioned gases.
Exhaust distribution system from process equipmsetd’ be PVC cylindrical ducts along with controlngzers/
magnehelic gauges and flexible ducting whereveuired. PVC ducting exposed to ambient to be insdlatith FRP.
The ducting to be firmly supported with galvanizedckets & tie rods.
The system to be sound proof in nature (< 70dhydlchighly preferable] and vibration free.
The Exhaust system to be interfaced to buildingagament system (BMS) control.
Similar equipment exhaust to be clubbed insideidetsDissimilar exhaust should be clubbed togethéiside the
building.
Wet /dry scrubber exhaust to have one number 4/8emdblower as standby incorporating suitable spducts &
dampers.
The Contractor to Design, Install & Commission VBetubbing Units and Dry scrubber based on Exhaokive & Gas
species to be scrubbed.
The Contractor to integrate the Wet Scrubbing uaniid Dry scrubber with the Process exhaust systems.
The Scrubbers and accessories to be of appropiimnsions/capacities, MOC, packing, with assodiatstrumentation
The Contractor to carry out Trial runs to checklé@kages at the joints and operations of the cetaglystem.

*kkkkkkkkkkk End Of Item 4 kkkkkkkkkkkkkkkk
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Annexure 5

Iltem No - 5 Fire And Gas Detection & Suppressionystem.

It should be Combined Fire & Gas Detection AlarrmsAutomated System. Fire & Gas detection systemmunicated to
each other in case of Alarm and should be from saaeufacturer. System should be installed anddestall labs and the
area where Gas bank is installed. It should proaldem as well as should be equipped with Autoedi&hcility to few
mobiles in case of leakage.

5.1 Gas Detectors foH;, O, NH; & SFs
Detector should be 3-wire, 4-20 mA, fixed point giesector, pre-calibrated ‘plug-and-play’ smartsercartridge type

sensor quick and easy replacement without toolg.semsor should swap with any transmitter Detect®insuld have

Built in relays (Form C) for Alarm 1, 2 and Falfieypad Interface and remote Web Browser Interface
Pyrolyzer modules to connect to any transmitteiSie6 Gas

Password protected menu levels to preserve sysiegrity

Bright LEDs and intuitive Icon Driven, large badKLCD display

Factory-calibrated sensors to reduce need for &eiogas testing

Isolated 0-22mA Analog Output with fault and evesyiorting

Easy connectivity to all control and alarm systgrods for control connectivity and service interaat
Robust extractive pump system working with 24x gi®aampling up to 25- 30m

Flow Rate 500 ml/min

Transport Time&-30 seconds maximum

Should have Interactive Training Simulator tool

Should be immunity to Radio Frequency Interference

Event logging to review sensor history

5.1.1 Material of Construction : It should be clean room compatible, wall mountedgigre-drilled holes on chassis. Painted
steel Chassis/Mounting Bracket: Zinc plated steel
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5.1.2 Multi Channel Controller : Controller should havélicrocontroller based control system, multichanwgh LED
display for alarm status, Fault for Gas detectaluiding all required accessories like Power suppbntrol card,
motherboard etc to connect 16 nos of gas detectors.

Single Test/Accept/Reset push button for normakatpmnal use with Alpha & Numeric LEMisplay, System status
including, measuring range, units of measure, d@igjas reading, 0-100% full scale, system statdEators including
alarm set point, alarm activate Solenoid Valve #hde installed at manifold system of all respettylinder cabinet,
controlling Gas outlet from the Cylinders. TheseVSshall operate automatically once the respecta® dptector goes
into Alarm stage. Also there should be provisiorOieF these valves using ON/OFF switch as well as fthe Main
panel. One Emergency Shutdown Switch should beigedvto Shut down all SOV in one shot. From Manitcol
panel.

Operating on either 12V, 24VDC with candela settd5, 30, 75 cd and variable tones as well. Taaraunit would
be mounted in safe area.

Gas control panel should have provision of SCADAvgaxe via IIT LAN connectivity - for atleast thresifferent
points/location at IIT.

Fire Panel should communicate to Gas Panel.

The panel enclosure shall be of industrial type aeqdivalent to a NEMA 12. Conventional Addressabktection
loops (Smoke detectors, MCP & Hooter). The detectaops shall be capable of supporting smoke, hedt fire
detectors, (both std. and laser based) addressaimi@or and control modules. Should be in a positio store and
record gas detection alarm from gas detection pdiid panels shall have the capacity to handleesddble devices
and conventional devices.

The system should have Manual Call Point with Rések & Key arrangement at entry & exit of each moas per
NFPA standards. Sounder cum Flasher Ceiling mouatealog Addressable Intelligent Smoke detectohwdase.

Auto dialer facility should be there for atleasB Bisers via mobile/phone.
5.2 Specification for Clean agent fire suppressiosystem
This specification outlines the requirementsforotalt flooding inert gas fire suppression system legipgan unblended inert gas as

permitted in NFPA 2001 with a Control Panel. Aljurements outlined in this specification must biéyfcomplied with, combined with
good engineering practices to comprise a safe fiectige inert gas fire suppression system.
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5.2.1 Codes And Compliance

The design, installation, testing and maintenarfahe inert gas fire suppression system, shallnbaccordance with the following
codes, standards and regulatory bodies:

- NFPA 2001,2012 edition: Clean Agent Fire ExtinginghSystems

- NFPA 72, 2013 edition: National Fire Alarm andr&ifing Code

- UL 864, 9th edition: Control Units and Accessoffi@sFire Alarm Systems
- UL 2127: Inert Gas Clean Agent Extinguishing 8ystUnits

ANSI/ASME B1.20.1: Standard for Pipe Threads, Gaheurpose
Requirements of the Local Authority Having Jurisidio

Manufacturer's Design, Installation, Operation & ilteanance Manual

The inert gas fire suppression system shall bedigtith Underwriters Laboratories Inc. (UL)

The manufacturer shall meet 1ISO 9001 requirememtghfe design, production and distribution of thert gas fire suppression
system. Components of the inert gas fire suppnessistem, including control panel, fire detectatification devices for protected
rooms, shall be the products of the same manufacturproducts listed as compatible device in admanel.

5.2.2 Basic System Design
Design Concentration
The inert gas fire suppression system shall perésmautlined in the following sub-sections.
- The concentration applied shall be approved figbyesnderwriters Laboratories Inc.

- Design concentration below 43 percent (correspanttiran oxygen concentration of 12 percent,sed Eygvalent of oxygen)
by volume shall be permitted where means are pealvid limit exposure to no longer than 5 minutes.

Discharge Time:The inert gas fire suppression system shall digeh®5% of the required suppression agent masswéth seconds
for Class B and within 120 seconds for Class A@lass C. The discharge time shall be approvediimdj program.

Duration of Protection

A minimum concentration of 85 percent of the adjdsiminimum design concentration (The target minindemign concentration
after the safety factor and the design factorshman taken into account) shall be held at the Bigleel of combustibles for a
minimum period of 10 minutes or for a time perioditiow for response by trained personnel.

The adjusted minimum design concentration of agehbnly shall be achieved but also shall bemaiethifor the specified period of
time to allow effective emergency action by traipegsonnel.

Operation Temperature: System shall be designed and approved by listinghe operation within a temperature range of8-143.
54.4 degree C.
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Control System: Control panel shall be UL listed for gas supp@ssystem control and be compatible with the sendevices
and also specifically listed for the number andetyh actuating devices utilized, and their complitbshall have been listed as
stipulated in section 4.3.4.3.1 of NFPA 2001, 2@Htion.The model number and make of the sensingcee and electric
actuators shall appear in the listee’smanual.

Inert gas fire suppression system shall be coettolly a single releasing service fire alarm conpahel that monitors the
associated initiating device(s), actuates the @s®ok releasing device(s), and controls the aswatiagent release notification
appliances as stipulated in section 23.11.8 of NFRA2013 edition.

Extinguishing Agent: The specification and characteristics of the aghatl comply with NFPA 2001.

The extinguishing agent shall have Zero Global WiagnPotential, Zero Atmospheric life Time and Zebazone Depletion
Potential. Agent that produces Hydrogen Fluoridin wikposure to heat shall not be allowed.

For quick and quality assured agent refilling, igtiishing agent shall be an unblended gas. MixtéI€0O2 in the clean agent is
not permitted.

General System Arrangement

The system shall be permanently piped and fixedledgpe designed to meet project requirement.edysthall be designed as per
Manufacturer's Design, Installation, and Operaolaintenance Manual.

- Cylinders, pipes, nozzles and other devices slealightly fixed to structures. Cylinders shall et suspended from cylinder
rack (Hanging type weight monitoring system is altawed).

- Cylinder room shall be located inside building &egt devices away from being exposed weather.
- Cylinder manifold pipe shall be UL listed and ostm listing program and no local make cylinder ifiedeh shall be used.
- Cylinder bank shall be arranged considering enangimtenance space and replacement.

- For multiple zones protection, centralized cylindank system shall be considered by means of selealves.Quantity of
storage cylinder shall be basedon the largest giioteroom. The selector valves (directional vajugsed shall be UL Listed.
- Standby cylinder system shall be considered wheastyeaylinder after discharge can’t be refilled vifiti24 hours.
MAJOR SYSTEM COMPONENT

Contractor shall provide necessary system comperami accessories not listed in this section asnagwfacturer’s or listing
manual.

All cylinders and cylinder valves shall have apmioef PESO (Petroleum and Explosives Safety Orggioir), Nagpur in India.
Storage Cylinder

The storage cylinders shall be made of seamleskastd shall be as per listing program, and comyilly High Pressure Gas Safety
Law of Japan or The Gas Cylinder Rules of Indidor&ye cylinder shall be provided with a pressuregg to check leakage. The
storage cylinder shall be filled with inert ga2@8MPa at 20°C.Test pressure of storage cylinddl se&d0MPa.For ease of handling
of storage cylinders and safety of personnel, the water capacity of agent storage cylinders stalexceed 90 Litres.
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Storage Cylinder Valve

The valve shall be pressure regulated type whidihcamtrol discharge pressure at 10MPa or les9aE 20 reduce the peak pressure
at the beginning of a discharge and reduce the ofizbe pressure relief vent. Storage cylinder @adhall be equipped with a
pressure relief device to protect against excegsissure conditions.

Pressure regulating with orifice plate is not atable.

Pilot Cylinder

The pilot cylinder shall be a device to open tteaie cylinder valves. Pilot cylinder shall be maflesseamless steel and comply
with an authorized regulation such as High Pres@a® Safety Law of Japan or The Gas Cylinder Rafiésdia. The pilot cylinder

shall be filled with inert gas to 10MPa at 20°C flg®ssure of pilot cylinder shall be 24.5MPa. Paglinder shall be provided with
a pressure gauge to check leakage.

Actuating Cylinder

The actuating cylinders shall be provided when wmore protection zones exist. An actuating cydinshall be a device to open a
pilot cylinder and a corresponding selector valMee actuating shall be made of seamless steel.

Cylinder Valve Solenoid

The cylinder valve solenoid shall be a device teroa cylinder valve of actuating cylinder or pitgtinder for single hazard system.

The solenoid valve shall be operated by electgoali (an actuating signal) from control panel. Alse solenoid shall be operated
manually by pulling a knob after removing its cover

Selector Valve
The selector valve shall be used for selectivelgating the inert gas flow to separate protectesrthrough a storage cylinder unit.
Therefore the selector valve shall be used foriplalroom protection. The selector valve shall bevigled with a piston releaser

which can be opened with gas pressure from thextwetucylinder, and manual operation lever. Thedel valve shall be mounted
vertically.

Line Control Valve
The line control valves shall be built in the cdar unit for selective operation of storage cylindalve(s) according to required gas

volume for the room fire occurred. This valve shHadl installed when each protection zone requireferdint quantity of storage
cylinder to be opened.

Safety Vent

The safety vent shall be installed on the pipingvieen the storage cylinder manifold and selectdvevalrhe safety vent shall
release the pressure in the pipe when the preszoeeds 14.7MPa in order to protect the system asigliping and valves.

Discharge Nozzles

The discharge nozzles shall be made of Brass. Baehle shall be selected and located in the predecbom as per the
manufacturer’s guidelines. The discharge nozzld klage an inlet orifice and designed to dischatge uniform concentration of
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the extinguishing agent into the protected roone ®hfice size shall be calculated with manufaatsrauthorized flow calculation
software.

As one of the protection measure options for Haigk Drives (HDD), lower sound discharge nozzle dtidne considered for data
centres and server rooms to keep the sound levielgdsystem discharge to reduce the vulnerabilitiBD.

Local manual Release Switch / Abort Switch

Local manual release switch shall be double adiijpe and shall be provided at each exit of thegmted area at 1.2 m height or
less and shall, when activated, immediately rel¢élaseagent and cause all audible/visual alarmtivade. In addition, activation
of the manual releasing system shall cause immeedrattdown of air conditioning units.

Abort switches shall be located near the meang@fss for the protected area at 1.2 m height erTee abort switch shall be of a
type that requires constant manual pressure toecabigrt of extinguishing agent discharge duringpogrammed delay time.
Release of hand pressure on the switch will cageatalischarge when the discharge delay time isaxkp

Disconnect switch
To disable the fire suppression system during neuthaintenance and avoid unwanted discharge oftperession system,
supervised disconnect switch shall be provided mg&tFPA 2001 4.3.6 requirements.
The disconnect switch should be of the keyed-actygssif external to the control panel, or of tbgdle type if within the locked
control panel. The disconnect switch shall intetrriine releasing circuit to the suppression sysféhe disconnect switch shall
annunciate a supervisory signal at the panel winéimel out-of-service mode or “lock-out” condition.
Suppression system disconnect achieved via cqmdred| software programming shall not be acceptablase in lieu of a physical
disconnect switch.
Alarm Sounder / Strobe
Pre-discharge alarm hooter/bell/or strobe shalptmided in the protected room. Discharge alarmtéwdoell/or strobe shall be
provided outside of the room.The device shall ageoa 24 VDC and shall be powered from control pane
Bells shall comply with UL 464,24VDC and producsaaund-pressure level of not less than 80 dB ae&d(8 m) from the bell.
Horns shall comply with UL 464, electric-vibratipglarized type, 24VDC and shall produce a soundgue level of not less than
80dB at 10 feet (3 m) from the horn.
The audible/visual device shall be placed 80 irD (8) above the highest floor level within the spaar 6 in. (152 mm) below the
ceiling, whichever is lower.
Discharge pressure switch
The discharge pressure switch shall be installedischarge pipe lines. It shall be activated widtharge pressure and shall give
discharge confirmation signal to control panel.
Discharge Indicator

The discharge indicator should be installed aboaenrdoors of the protected room. It shall be omerdty signal from discharge
pressure switch and its operation shall continu# rasetting of the panel.
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Pressure Relief Damper/Vent

The pressure relief damper/vent shall be instadieduitable location in the protected room to awslidictural damage and/or
collapse to the hazard enclosure, equipment andibgiduring discharge. The pressure relief danweeit(s) must be installed
prior to the system being put into operation anallgfirectly vent outdoors. The pressure relief damshall be from a reputable
manufacturer and no local fabrication damper isvadid.

The vent should be designed to have a minimum agepriessure to avoid nuisance opening. This shmeilak least 50 Pascal. The
vent should be designed to have a minimum closiaggure to ensure closure at the end of the digeh@his should be at least 30
Pascal.Where vents are included in an enclosugg,should not reduce the fire rating of the strreeand therefore be of equivalent
fire rating. The most favorable location for thenvshall be on an exterior wall of the building astuld take due account of the
discharge nozzles and any objects both inside atside the enclosure in the vicinity of the vent.

Control Panel

The control panel shall be of same make of inest fif@ suppression system and the control pandl kaaJL listed for agent

release function. Cylinder valve solenoid shallliseed as compatible with the control panel. Thatod panel shall provide

centralized monitoring and control of the field @®s such as fire detectors, manual release devatEst switches, alarm
appliances, and solenoid valves. On receiving & dignal from fire detectors or manual release adgvihe control panel shall
activate the solenoidsvalve and alarms. The coptinél shall contain a microprocessor based Cdptoaessing Unit. The panels
shall use touch screen panel with a minimum disptagen size of 10”. The LCD touch screen shalehaddress map capability
for all the devices connected with individual seftitch for all the devices. The panel shall haveegsph capability with distinctive

messages for fire, trouble, agent release etcsofteare used for programming shall be without agle or separate licence.

- The control panel shall be capable of 127or 25%es@dble devices (regardless detector or modula)somgle signal line circuit.

- The system shall include Form-C relays rated atranmum of 24VDC/2.0A, 125VAC/0.5A. The system shalbo include Class
A (Style Z) or Class B (Style Y) programmable nicationappliance circuits.

- The control panel shall include a full featured raper interface control and annunciation panel gl include a backlit liquid
crystal display, individual, color-coded systentisshEDs.

The control panel shall provide the following feaist
- System Status LCD Display
- System Status LED Display
- AC POWER LED:
- ALARM LED:
- PRE-DISCHARGE LED:
- SUPERVISORY LED:
- SILENCE LED:
- TROUBLE LED:
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- Pre-alarm for advanced fire warning.
- Alarm Verification

- Supervision of detection circuit, Supervision ofification appliance circuit, Supervision of manwalease device and
abort switch circuit.

- Earth fault detection.

- Adjustable time delay.

- Abort function type of ULI, IRI, and AHJ.

- Maintenance Alert to warn of excessive smoke detaditt or dust accumulation.

- PAS (positive alarm sequence) pre-signal, meetggirement of section 23.8.1.3 of NFPA 72, 2013 eli
- Counting / Cross Zoning function by software zones.

- March time and temporal coding options.

- Walk Test function which verifies that specifiedvabes will output Alarm Signals and resetthemselvéhout having to
reset the system after each device is tested

- Day/Night automatic adjustment of detector serisjtivy Control-by-Time and Holiday. Setting.
As per project requirement, selector switch for M&tandby shall be provided near control panel.

Batteries shall be 24 volt. (12VDC x 2 batterieguieed).Batteries shall have sufficient capacityptaver the fire alarm system
for not less than 24 hours in standby plus 5 mmaealarm upon a normal AC power failure.Batteies to be completely
maintenance free. No liquids are required. Flwetlehecks, refilling, spills and leakage shall hetaccepted.

System Operation
The system shall be actuated automatically or mbnu@ne of the following detection methodologidsah be considered for the
discharge of the extinguishing agent in the aut@mabde:

- Cross-Zoned Detection:
- Counting zone Detection:

System Operation Sequence

Automatic Operation
Activation first detector:

- Visual and audible indication on control panel.

- Visual and audible pre-discharge alarms insidgtbé&cted room.
Activation second detector: Discharge delay tinagtst

- Visual and audible indication on control panel.
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- Visual and audible pre-discharge alarms insidgtb&cted room (continue).
- Shutting down power to protected equipment (wherenjtted).

- Shutting down air-conditioning, ventilating systerssutting down air-conditioning damper servingtpoted room, closing doors
in protected room, and signaling to other main dilem system if any.

- Startingdelay time for extinguishingagent dischgige delay time shall be field adjustable betw@en60 seconds. Typically 30
seconds).

- System abort sequence possible during delay time.

Extinguishing Agent discharge: Discharge delay tempires

Visual and audible indication of energizing cylindalve solenoid on control panel.
Inert gas discharge.
Visual and audible discharge alarms outside th&epted room.

Manual Operation: Pressing manual release switch.

Visual and audible indication on control panel.

Shutting down air-conditioning, ventilating systersisutting down air-conditioning damper servingtpoted room, closing
doors in protected room, and signaling to othemrfige alarm system if any.

Shutting down of Ventilation fans and air-condiiizg systems etc.
Inert gas discharge.
Visual and audible discharge alarms inside andarithe protected room.

(As per NFPA2001, activation of manual releaselstalise simultaneous operation of agent releaseeidsr, delay
time for shutting down sequences and abort functi@y be applicable for manual operation when decisiuthority
requires it as per application conditions.)

Mechanical Manual Operation: (in case of failure of power supply)

Identify protected room under fire.
Notify occupant for evacuation.

Manual shutting down air-conditioning, ventilatisgstems serving protected area, closing doorsategied area, shutting
down air-conditioning damper.

Mechanicalmanual operation of cylinder valve soldrior the protected room under fire.
Inert gas discharge.
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PIPING: Install piping and other components level and fluatcording to manufacturers' written instructidigiping shall be
reamed, blown clear and swabbed with appropridteesbto remove mill varnish and cutting oils befassembly. Piping and
discharge nozzles shall be rigidly supported tegméepiping movement during discharge.

WIRING, ELECTRICAL DEVICE INSTALLATION

Install control panels, detection system componestEms, and accessories, complying with requirgmef NFPA 72, 2013
edition and NFPA 2001,2012 edition Section "DetettiActuation, and Control Systems,” as requiredsigpervised system
application.

5.2.3 Inspection & Testing

The complete installation including mechanical atettrical shall be inspected by the manufacturéheir authorized and trained
distributors to verify system integrity.

Functional Testing
Functional test shall be completed prior to thevftest consisting of detection, release, alarmessaries related to the system,

control panel and a review of the cylinders, pipifitlings, hangers and cylinder pressure. Eackasst mechanism of storage
cylinder shall be temporally disabled so that atton of the release circuit would not releaseagent.

Flow Test

Using nitrogen or other inert gas, contractor spafform a flow test on the piping network to verihat flow is continuous and
unobstructed through piping and nozzles. The @stshall be introduced into the piping network fiteist cylinder connection.

Pressure Test

Pneumatically test the piping in a closed circoit & period of 10 minutes at 40 psi (276 kPa). th& end of 10 minutes, the
pressure drop shall not exceed 20 percent of gigtessure.

Training

Prior to final acceptance, the contractor’s auttestipersonnel shall provide operational traininglirtoncepts of the system to the
owner’s key personnel. Training shall consist of:

-System operation

-Trouble procedure

-Abort procedure

-Emergency procedure

-Safety requirement

*kkkkkkkkkkk End Of Item 5 kkkkkkkkkkkkkkkk
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Annexure 6

Iltem No - 6 Biometric Access Control, CCTV and Pulic Address System

6.1 Complete system for Biometric Finger Print bas# Access Control SystemWe are proposing Biometric Access
(fingerprints) control system for restricted ertiwythe labs with following specifications:

The controller shall have a verification time addethan 1 sec for 1:1, 1:N match for less tharDX8tplates. It shall be
possible to connect multiple such door controlierthe same network and control more doors

The controller shall have Tri Color LED indicatioimsform of bar to display verification results.

The controller shall indicate to the system whendbor opened and closed after an authorized aocesguest to exit
operation. The unused lock release time has toetavien the door closed.

The door controller shall work between a humidiijmge of RH 5~ 95 % non condensing humidity andveen
temperature range of O to 45 degrees.

Optical finger print sensor with at least 500 dgsolution

Storage of up to 50,000 transactions & suppori8@Dcard holders.

The controller shall store not less than 1900 firgent templates.

The controller should communicate with TCP/IP

The controller shall be CE Certified.

The controller shall be configurable via windoveséd Access Control software.

The controller shall be configurable via Electromeiic Lock / Drop Bolt Lock with fail secure modé&lectronic lock
with mechanical Lock.

The controller shall have a Exit Switch provistoropen the door from inside.

Registration of Finger print template should bealoentrally with USB based Finger print registnatinodule.

6.11Bio Mini USB based Finger print registration malule

6.12Complete CCTV systenwith 1.3 MP IR Mini Bullet Camera or 1.3MP PTZ DenNetwork Camera with 8 Port
Network Video Recorder as per BOQ with all cablamgl installation

6.2 Public Address SystenB8ystem should hav&d Watt Mixer Amplifier with following features:
Frequency response (Line) 60 Hz to 20 kHz (3B @ 10 dB ref. rated output)
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Frequency response (Mic.) 70 Hz to 20 kHz (81dB @ 10 dB ref. rated output)
Distortion <1% @ rated output power, 1 kHz

Bass Control Max. + 8 dB

Treble Control Max. + 8 dB

Mic./Line input 4 X

Input 1 (push-to-talk contact with priority)

Input 3 and 4 TRS Jack (1/4, 6.3mm) balanced
Sensitivity 1 mV (mic.); 300 mV (line)

Impedance >1 kohm (mic.); >5 kohm (line)
Dynamic range 93 dB

S/IN (flat at max volume) >63 dB (mic.); >70 dB @én
CMRR (mic.) >40 dB (50 Hz to 20 kHz)

Headroom >25 dB

Speech filter -3 dB @ 315 Hz, high-pass,
Impedance 22 kohm

6 Watt Metal Grill Ceiling Speaker with following features

Maximum power 8W, Rated Power 6W

Sound Pressure levelat6 W /1 W (1 KHz at 168.8 dB / 90.8 dB (SPL)

Effective frequency range (-i@®)50 Hz - 15 KHz ,Opening Angle at 1 KHz / 4 KHz@B)180° / 45°,
Rated impedance 1667 ohm

kkkkkkkkkkkk End Of Item 6 kkkkkkkkkkkkkhkkkk
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TESTING AND COMMISSIONING

1. General

1.1 The contractor must perform all inspection tagls of the system as a whole and of componedigduaally as required, under
the supervision of the architect, in accordancé wie provisions of the applicable ASHRAE standandapproved equal in addition
to furnish necessary test certificates from martufacs.

1.2 The system shall then be commissioned, tesigdbalanced to fulfil the intent and purpose

for which it is designed.

6.21n addition continuous Run Tests shall be carrigddaring peak weather condition.

2. Compressors Condensers/Chillers/Evaporators/Pungpetc.

2.1 Hydraulic test for various components and abssiinequipments at 1.5 times design pressure dileldbe operating pressure,
whichever is higher.

2.2 Pneumatic leak test after assemblies at dgsegsure

2.3 Static and dynamic balancing on electronicipr@e machine for rotating parts, links, impellorank shaft assemblies etc.

2.4 Testing of oil passages in compressor at hégipump discharge pressure.

2.5 Pressure drop test for condenser, chiller aagaator.

2.6 For compressor assembly, electronic leakuaining test, pneumatic test with dry nitrogen

and leak test in water.

3. Air Handling Units

3.1Blowers

3.1.1 Dynamic/static balancing of impellers.

3.1.2 Performance test as per applicable codes.

3.2Cails

3.2.1 Pneumaitic test.

3.3Filters

3.3.1 Test of filter elements as per B.S. 2831 BA1 as applicable. This is to ascertain filtnatedficiency by weight at inlet and
outlet.

3.3.2 Manufacturer’s test certificates also to bedpced for the assembled A.H.U. Final dimensiahm&ck will be done. Inspection
may be done during assembly of components for tyuafiiworkmanship, painting etc.

3.3Piping

Materials check for specifications and size.
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3.4Valves

Hydraulic./pneumatic test certificates.

3.5Motors

Manufacturer’s test certificate as per motor dates.

3.6Instruments and Controls

Visual examination.

3.7 Special Note

Vendor to note that above procedure is to be falbwm addition to the specifications attached

with the tender.

4. Associated Works at Site.

4.1 All electrical items will be subjected to insgien at any stage during manufacturing activitguRne electrical test as per relevant
codes. Inspection of manufacturer’s test certifisat

4.2 Inspection of raw materials to be used foritation and assembly and inspection of manufacticertificates.

4.3 Inspection of welding including welders qual#iion as desired by inspection engineers. Ingpecti fabricated items.
4.4 Pressure testing of pipe fittings used forrdfggerant and water and other services.

4.5 Pressure testing, leak testing of completengipietwork for chilled water. (Condenser

water and refrigerant/services).

4.6 Checking of electrical circuits (power & congjoand checking functioning of controls of refriget systems and other circuits of
air conditioning plant.

4.7 Checking of calibration of controls and instentation

4.8. Checking of assemblies or electrical contesigd, instruments panels, local panels

(dimensional and functional) annunciator panels etc

4.9 Inspection of complete electrical installatairsite.

4.10 Performance testing of complete A.C. Plamieasspecifications.

5. Vendor Responsibility

5.1 The above inspection procedure is given foegdrguidance and information of vendors. The in8pe of purchaser/consultant
is strictly not limited to these.

5.2 The inspection engineer of purchaser/consultdhbave full right, to have detailed

inspection at any stage right from placement oeotd completion of project, as and

when desired by inspection engineer.

5.3 Co-ordination of inspection agency of purchasersultant with his factory/subvendor’s

factory/erection site will be the sole responsipibf successful vendor, subsequent to

placement of order for complete air conditioningmt) covered under these technical

specifications.

6. Piping System
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6.1 In general pressure tests shall be appliedpiogponly before connection of equipment and agpdes. In no case shall piping,
equipment or appliances be subjected to presseeeding their test ratings.

6.2 Tests shall be completed and approved befgrénanlation is applied.

6.3 After tests have been completed, the systethsharained and cleaned of all dust and foreigatten. All strainers, valves and
fittings shall be cleaned of all dirt, fittings,&debris.

6.4 Water Piping

All water piping shall be tested and proven tightler Hydrostatic pressure of 11 Kg/Cm2 (150 PSK.brtimes the design pressure
which ever is more unless stated otherwise in fpleeifications. The prescribed pressure shall bentaigied for eight hours. In case
leaks are detected, the pressure test will be tegeafter the repair of the leaks.

7. Duct Work

7.1 All branches and outlets shall be tested fogaantity, and the total of the air quantitieslsha within plus five percent (5%) of
fan capacity.

7.2 Fire dampers, volume dampers and splitter desrgball be tested for proper operation.

8. Electrical Equipment

8.1 All electrical equipment shall be cleaned adjgisted on site before application of power.

8.2 The following tests shall be carried out:

8.2.1 Cables and Wires continuity tests.

8.2.2 Insulation resistance tests, phase to phaselzse to earth, on all circuits and equipment,

using a 500 Volts meggar. The meggar reading bleatiot less than one megaohm.

8.2.3 Earth resistance between conduit system antld eaust not exceed half (1/2) CMH.

8.2.4 Phasing out and phase rotation tests.

8.2.5 Operating tests on all protective relaysrave their correct operation before energizingrttaen equipment.

8.2.6 Operating tests on all starters, circuit kees etc.

9. Plant Audit & Certification work

9.1 The work of plant audit & certification sha ldone by an approved outside agency.

9.2 The whole system balancing shall be tested mvithoprocessor based Hi-tech instruments

with an accuracy of + 0.5%.

9.3 The instrument shall be capable of storing daththen down loading into a PC. The agency

shall provide a minimum but not limited to the @iling instruments.

9.3.1 Microprocessor based velocity calculationengs measure DB and WB temperature, RH and dent.poi

9.3.2 Velocicalc meter to measure air volume andeldcity.

9.3.3 Pitot tube.

9.3.4 Electronic Rotary Vane Anemometer.

9.3.5 Accubalance Flow Measuring Hood.

9.4 The outside agency shall analyse all the dadashall be responsible for the capacity and
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performance audit and certification of the plant.

9.5 The successful Bidder shall be responsibleduige necessary sockets and connections for
fixing of the Testing Instruments, probes etc.

10. Commissioning of the System

The system shall be commissioned by adopting thexfmg procedure.

10.1 The installation as a whole shall be balarasetitested upon completion, and all relevant
information, including the following shall be sulited to the architects.

10.1.1 Air volume passing through each unit, dgatles, aperatures.

10.1.2 Static pressure in each air duct.

10.1.3 Water flow passing through each condenkdleic AHU etc.

10.1.4 Differential pressure readings across eitteln, ffan and coil, and through each pump.

10.1.5 Electrical current readings, in amperesubbfaind average load running and starting,
together with name plate current of each electriwator.

10.1.6 Continuous recording over a specified perd@ambient wet and dry bulb temperatures
under varying degrees of internal heat loads aedand occupation, in each zone of each

part of the building.

10.2 Daily records should be maintained of houelgdings, taken under varying degrees of
internal heat load and use and occupation, of wetday bulb temperatures, upstream “On-

Coil” of each cooling coil. Also suction temperatarand pressures for each refrigerating unit.

The current and voltage drawn by each machine.

10.3 Any other readings shall be taken which mdgsquently be specified by the architect.

11. Air Balancing

11.1 All air handling/ ventilation equipments, dwairk and outlets shall be adjusted and balanced
to deliver the specified air quantities, at eadatiand outlet as indicated on the drawings.

11.2 If these air quantities cannot be deliveratthaut exceeding the speed range of the pulleyheravailable horse power, the
architect shall be notify, before proceeding with balancing of air distribution system.

11.3 A proper record shall be maintained as pst Peoforma given else where.

12. Water Balancing

12.1 The output of water pumps shall be checkedguie balancing valves, provided on the pumpsthisr purpose, to ensure the
output and pressures match the specified requiremen

12.2 Then flow to Condensers/Chillers, Air handlingts etc. shall be individually adjusted and ha&d to match the flow rate as
given in specifications/ drawings to meet the regmuent.

12.3 The balancing valves, provided on the equigsyeshall be used for adjustment.

13. Miscellaneous

13.1 The above tests and procedures are menti@reshhfor general guidance and information
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only, but not by way of limitation to the provis®of conditions of contract and specification.

13.2 The date of commencement of all tests liskev@ shall be subject to the approval of the aechiand In accordance with the
requirements of this specification.

13.3 The contractor shall supply the skilled staffl all necessary instruments and carry out anyofeany kind on a piece of
equipment, apparatus, part of system or on a cdmpglgstem, if the architect requests such a testiébermining specified or
guaranteed data, as given in the specificatiomdhe drawings.

13.4 Any damage resulting from the tests shalldpaired and/or damaged material replaced, to

the satisfaction of the architect without any exipat.

13.5 In the event of any repair or any adjustmewiryg to be made, other than normal running adjastithe tests shall be void and
shall be recommenced after the adjustment or repave been completed.

13.6 The contractor must inform the architect whech tests are to be made, giving sufficient npticerder that the architect or his
nominated representative may be present.

13.7 Complete records of all tests must be kept3acmpies of these and location drawings must

be furnished to the architect.

13.8 The contractor may be required to repeat @bt ds required, should the Ambient conditionshattime, do not give, in the
opinion of the architect, sufficient and suitabidication of the effect and performance of thealation as a whole or of any part, as
required.
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RECOMMENDED MAKES/MANUFACTUERS
Material/Systems etc. Make/Manufacturers
1 Chillers / Condensing Units Career / Blue Stalta®
2 Pipes (MS & GI) Tata /Jindal (Hissar)/QST
3 Gate Valve/ SS Ball Valve Leader /CIM/ ZolotBadnt
4 Butterfly valve Audco / Advance / Castle/ C&R
5 Check Valve (Non return valve) Audco / SKS / Adue/ Castle/ Zolto
6 Balancing valve Advance /C&R /Audco/Castle
7 Water strainers (Y-strainer/pot strainer) | Emerald/Sant/D.S. Engineering /
Maharaja Casting
8 Bronze ball valve Emerald/ Zolto / Leader/ Sant
9 Bronze ball valve with Y strainer Emerald / Rbhpontrol/ BAP
10 | Proportional thermostat Siemens /Honeywell/§ohn
11 | 3 Way Motorized/ Mixing / Diverting Siemens /Honeywell/Johnson/Anergy/ Rapid Control
valves
12 | Pressure gauges for water line/Refrigerant Bluér-iebeg/ H. Guru
13 | Thermometers Emerald/ Japsin
14 | V-Belts Fenner India/ Dunlop
15 | Nitrile Rubber / closed cells expanded Thermaflex / Armaflex/ Eurobatex /Paramount
polyethylene foam

16 | AHU PACE/WFI/ZECOI/Citizen
17 | Blower Nicotra/Comferi/ Kruger
18 | Cooling Coils Blue Star / Voltas/ Zeco/Citizen
19 | ULPA/ HEPA Filters AAF/Thermadyne /Anfilco/ Dyrsr Filtration/
20 | Duct (factory fabricated) Rola Star / Technbrehuct/ / Axenic Systems
21 | Gl Sheet Bhushan / TATA/ Jindal
22 | Fire retardent flexible duct connection Ainild Navaire/Continental/Mahajan
23 | Gasket for ducts Prima Kool / Nuprine
24 | Anchor Fasteners Hilti / Fischer
25 | Extruded Aluminium grilles & diffusers Carydieavi Star/ Air Flow/ Fresh air louvers
26 | Fire damper Ravi Star/Air Flow/ Mapro
27 | Duct attenuator Caryaire / Ravi Star/ Contiakktahajan
28 | Vibration isolators Resistolex/Gerb/ Base/ Dpnl
29 | Motors Siemens/Crompton/Kirloskar/ABB
30 | Electrical Panel Milestone Switchgear Pvt. INéptune Systems Pvt. Ltd. / Tricolite
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Electrical

31 | Compressor Voltas/ Kirlosker/ Danfoss

32 | Clean Room Wall System Plascore/Channel system/American Cleanroom Systévedular
Cleanroom/Beardshell/ Axenic Systems

33 | Clean room Doors Plascore/Channel  system/  American  Cleanroom  Sys
/Beardshell/ Axenic Systems

34 | Clean Room Access Floor Access/ Tate/Hae Kwang/ Huatong/ Iclean/ Axenid&ys

35 | Ceiling Grid System AAF/Plascore/Channel system/ American Cleanroom
Systems/Modular Cleanroom/Beardshell/ Axenic System

36 | ULPA Filter Ceiling Modules Camfil Farr/ American Air Filters (AAF)/ Flanderskrra Universal
Freudenberg

37 | Blank Ceiling Panels Plascore/Channel system/ American Cleanroom SysBsasdshell
Axenic Systems

38 | Flexible Ducts Lindab/Camfil/AAF/

39 | Tear drop light fixture Microtek/AAF/Astra/ liberty/ PMEA

40 | Gold Lamp OSRAM/PMEA

41 | Grey Area Light Fixture Philips/Wipro/Havells/ PMEA

42 | Air Showers ESCO/Clean Air/Iclean/ Axenic Systems

43 | Air Curtains ESCO/Clean Air/Iclean/ Axenic Systems

44 | Pass Box ESCO/Clean Air/Iclean/ Axenic Systems

45 | Fume Hoods ESCO/Clean Air/Iclean/ Axenic Systems

46 | Voice Communicator ESCO/Clean Air/Iclean/ Axenic Systems

47 | Garment Cubical ESCO/Clean Air/Iclean/ Axenist8ms

48 Cylinders Manifold AKI, Excelok, Pannam

49 | Seamless Tube SS Sandwik, valex,

50 | Gas Cylinder Safety Cabinets GEC, AKI, Excednnam, Abhigyan

51 Double Stage Regulators GEC, Sweglok, Tescom, E&rker

52 Secondary regulators GEC, Sweglok, Tescom, €BRiker

53 Purification Panel AKI , Panam, Exelok, Abragy

54 Wall mounted SS rails for pipes and oth&EC, AKI, Excelok, Pannam, Abhigyan

utilities
55 | Vacuum Ball Valves
56 | Biometric Access Honeywell/ Spectra Bio Stamme8-i/ Fortuna/ Suprema
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57

CCTV Camera

Panasonic/Hikvision/ Samsung/Dauha

Cables for Camera

Havels/ Finolex

58

PZT Dome Network Camera

Panasonic/Hikvision/ §arg/Dauha

59

Network Video Recorder

Panasonic/Hikvision/ SamggDauha

60

Public Address System

Bosch/ Ahuja/ Odionix/ipi

61

Fire Supression System

Nohmi, Siemens, Notifier
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Bill of Quantity
(Detailed Specs to be referred)

Iltem No -1 HVAC & CLEAN ROOM INTERIOR

SNo | Item Units | Qty Make Material Cost (A) Installation (B) Total (A+B)
Unit Price Total Unit Total
(Rs) (Rs) (Rs) (Rs)
1.1 Air Handling Units (Ahu's)
Supply, installation, testing and
commissioning of Modulor type floor mounted
Double Skin Air Handling Units complete in
all respect (as per specifications) of following
capacities
Price shall include cement Block Foundation,
Mixing chamber section with supply and
return air dampers, Pre Filters,, Cooling coil
section, Blower section as specified, Filter
section
AHU of capacity 38000 CFM nos 1
AHU of capacity 30000 CFM nos 1
AHU of capacity 8000 CFM nos 1
1.2 Makeup Air Units (Mau's)
Supply, installation, testing and

commissioning of Package type Air Handling
Unit having an air flow capacity of 2500 CFM
with total static pressure of 200 mm of WC| It
should be complete unit with
(a) Filters

(b) Fan

(c) Chilled water coil
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(d) Dehumidifier
(as per specifications)

1.3 Chillers: Supply, installation, testing and Nos 4
commissioning of chilling units.
Capacity: 30 TR (one may quote for the
nearest available size)
All required civil work should be included.
1.4 Supply, installation, testing and.ot
commissioningPipeline with all supports and
hangers, Insulation, Pumps, Pressurization
units, Fittings, Valves, Thermometers etc |as
per specifications.
15 Design, Supply, installation, testing an&q Ft
commissioning of Air Distribution System
(Ducts)
Factory fabricated high zinc Gl Ducts as per
specifications with all supports, hangers and
other accessories to fix ducts as per drawjng.
The duct system should be noise & vibration
free.
1.5.1 | Main Ducts, 20 gauge SqFf 5400
1.5.2 | Branching ducts, 22 gauge Sq K 2200
1.5.3 | Other ducts, 24 gauge SgHt 500
1.6 Flexible Ducts from Gl ducts to each filter | R Ft 500
SS ducts of dia 305/310 mm as per
specifications
1.7 Thermal Insulation
1.7.1 | Supply air duct insulation with 25 mm thiclsqg Ft | 5000
nitrile  rubber with aluminized surface
including additional protection for open ducts
1.7.2 | Return air duct insulation with 19 mm thicsq Ft | 4000
nitrile  rubber with aluminized surface
including additional protection for open ducts
Clean Room Interiors
SNo | Item Unit | Qty Make Material Cost (A) Installation (B Total
Unit Price Total Unit Total (A+B)
(Rs) (Rs) (Rs) (Rs)
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1.7 Supply and installatiorof 50 mm thick| Sq Ft | 3588
Aluminum Honeycomb core panel wall
system with all supports and accessories.

Supply and installationof Clean Room
Ceiling System for fixing ULPA & HEPA
Filters in clean labs gowning rooms and |in
corridor area.

1.8 Ceiling Grid & Blanks as per specifications Bq | 1760

1.10 Supply and installatioaf Lighting for Clean
Labs

1.11 Supply and installatioof Lighting for Grey
area

1.11 Supply and installationof Clean Room| Sq Ft 1650
Access Floor complete with adjustable|
pedestals and other items required (for
installation in all Class 100 labs with grey area
and Gowningl rooms

Concentrated load 500 Kg with deflection <
2.0mm

Size:

Floor tile size is 600 x 600 x 50 mm thick and
height of 300 mm

1.12 Supply andieveloping ofEpoxy Flooring in | Sq Ft 1200
class 1000, class 10000 gowning 2 grey area,
corridor and lobby.

1.13 Supply and installatioof U15 classof ULPA | Nos 115
filters as per EN1822 with an efficiency pf
99.9995% down to 0.12 for class 100 lgbs
complete with housing and all fixtures
Size:48" X 24" X 12"

1.14 Supply and installatiomf H14 class of| Nos 30
HEPA filters as per EN1822 with an
efficiency of 99.995% down to 0.3 micron for
class 1000, 10000 and corridor area
Size: 24" X 24" X 12"

Supply and installatioof Cleanroom Doors
of following size
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1.15 Single door (with see through) Nos 5
Size: W-3, H=7"
1.16 Double Door (Half Glazed) Nos 5
Size: W=6’, H=8’
1.17 Emergency doors with panic latch single doblos 2
configuration,
Size: W=3' & H=""
1.18 Supply and installatioof double-glazeq 12 12
Cleanroom Windows fixed to the partition Nos
panels
Size:1200x900 mm & 600x600 mm
1.19 Supply and installationof Dynamic | 2 Nos | 3
Cleanroom Pass Bo»as per specs
Size: 600x600x600 mm
1.20 Supply and installatioof Air showers with | 3 Nos | 3
two door configuration
Size:Floor area 3'x2’
1.21 Supply and installation of Voice | 5Nos | 6
Communicator (size: as per drawing)
1.22 Supply and installatiasf Fume Hoods 3 nos 3
Size:4'x2.5’
1.23 Supply and installatiasf Garment Cubical | 2 Nos | 3
Size:
1.24 Supply and installatiasf Air Curtains 4Nos | 4
Size:
Item No -2 ELECTRIC LIGHTING AND POWER DISTRIBUTION :including LAN and Intercom (EPABX)
SNo | Item Unit | Qty Make Material Cost (A) Installation (B Total
Unit Price Total Unit Total (A+B)
(Rs) (Rs) (Rs) (Rs)
Circuit Cum Point wiring
2.1 Wiring for switch board controlled light points
with 3Rx2.5mm up to first light
point & for loop points 3Rx1.5 sg.mm FRLS
PVC insulated copper sheathed
cable in 2mm thick 25 mm dia. FRLS PVC,
white color conduit along with all
fixing accessories i.e. bend with cover, coupler

T-joint & junction boxes with
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2.1.1 | One point controlled by one no. 6 amps switcBets 90

2.2 Wiring for MCB controlled light points with
2.5/1.5 sg.mm FRLS PVC insulated
copper wire and earthing with 1.5 sg.mm
insulated copper wire in medium duty
FRLS PVC conduit, including providing @
modular switch at switch board &
modular sockets near exhaut fan with modular
plates and Gl Boxes.MCB's
prices should not be inclusive with this
item,but considered somewhere in BOQ

—

2.2.1 | One point controlled by one no. 6 amps, Nos 12
10KA, C-Curve MCB

2.3 Supply and fixing of 1 phase, modular plug
and socket suitable to mount in the

2.3.1 | 6/16A modular 6 pin round sockets Nos 110

2.4 Supply, laying and connecting 1100V grade Mt 1180
FRLS PVC insulated copper

25 Providing & fixing modular 400W electron|cNos 60
dimmers along with suitable 16G Gl

2.6 Supply, installation, testing & commissionindR Mt 225
of 2.0mm thick ladder type cable trays |in
ceiling, shaft and on floors

Cables

2.7 Supply of following 100V PVC sheathed and
armoured XLPE insulated

2.7.1 | 3core 2.5sg.mm RMt 750
2.7.2 | 3core 4 sg.mm RMt 1180

AHU Cables
2.7.3 | 1.5sg.mm 3 core copper armoured RMt 108
2.7.4 | 4 sq.mm 3 core copper armoured RMt 108
2.7.5 | 25 sg.mm 3 core copper armoured RMt 108
2.7.6 | 10 sq.mm 3 core copper armoured RMt 108
2.7.7 | 2.5sg.mm 3 core copper armoured RMt 108
2.7.8 | 60 sq.mm 3.5 core copper armoured RMt 108
2.7.9 | 95sqg.mm 3.5 core copper armoured RMt 108
2.7.10| 4 sg.mm 3 core copper armoured RMt 108
2.7.11| Accessories

Earthing
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2.7.12| Supplying and fixing of following copper /Gl
tapes & Copper / Al. wires / cables

2.7.13| 25 mm x 6 mm thick bare Gl strip on cable | RMt 225
tray & shaft

2.8 Supply & installation of Light Fixtures

2.8.1 | TEAR DROP LIGTHTING FIXTURES (1x36 Nos 108
Watt)
600 Lux in clean room area and 400 lux|in
grey area

2.8.2 | Recessed type light fixture with suitable for| Nos 50
gyp. ceiling with 2x36 Watt FTL &

Distribution Boards

2.9 Design, fabrication, assembling, wirirg,
supply, installation, testing &
commissioning of Modular type Maip
distribution boards & sub distribution
boards fabricated out of 14 gauge CRCA sheet
steel in cubicle design, fully

compartmentalized and of modular
The boards shall be treated with anticorrogive
& tanks hot phosphating process &Galvanized
hardwares with zinc passivation should |be
used in fabrication of following distribution
boards

2.9.1 | Lighting DBs: 1
12 WAY TPN DB with the following detalils.:
Incomerd No. 40A, 10KA, 4P, C-Curve,
MCB & 3 Nos. 40A, 300mA, DP ELCB's eagh
Outgoing:- 30 Nos. 6A, 10KA, SP, C-Curvye
MCB's

2.9.2 Power DBs as described above 1

29.3 | UPSDB:

12 WAY TPN DB with the following details.:
Incomerd No. 63A, 10KA, 4P, D-Curve,
MCB &

Outgoing:- 30 Nos. 16A, 10KA, SP, D-Curve
MCB's

29.4 Main Panel 3

2.10 UPS with Battaries

2.10.1| Supply and installation of 100 KVA Onlinenos Two
UPS as per specs provided. Cabling upto|the
panels
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2.10.2| Supply and installation of 60 KVA Onlinenos Two
UPS as per specs provided. Cabling upto|the
panels

2.10.3| Battery bank for 45 minutes backup at fulhos

load.
With Maintenance Free Batteries, batte
racks, and all required cables & connect
etc.

ies
ors

2.104

Supply and installation of LAN and Interco
(EPABX) system.

Two end use points at each room includ
service rooms.

lounge , meeting room & sitting room.

m

ng

Lobby, reception, student

Item No -3 BUILDING MANAGEMENT SYSTEM (BMS)

SNo | Item Unit Qty Make Material Cost (A) Installation (B) Total
— . (A+B)
Unit Price Total Unit Total
(Rs) (Rs) (Rs) (Rs)
S.No | Description Of Equipments / Materials
3.1 Software and Operator Workstation
3.1.1 | Supply, installation, testing & commissioningNo 1
of Host PC comprising I5 Processor, 3.0 GHz,
4.0 GB RAM, 500 GB HDD, DVD Writer,
USB Port, 17" TFT LCD monitor, keyboard,
mouse and pre-loaded windows 7 operating
system and anti virus software, Laser jet
printer (A3 size, Color)
3.2 Supply, installation, testing & commissioning

of the following Web Based graphic
Software. Providing facilities to create static
animate the graphics, navigation between
pages, display of logs, changing the ti
zones, popup alarms with unlimited ug
license & unlimited point capacity
configurable password protection for t
system and should be able to communig

with M-BUS/MODBUS deviceg

al
&
the
me
er
he
ate
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simultaneously. This software will act as wgb
server & no additional license should require
at client side.

3.2.1 | Application Software for Building AutomationLot 1
System having facility to exchange
information using SQL database

3.3 Direct Digital Controllers (MODBUS or
any Open Protocol Type)

3.3.1 | Stand alone, intelligent, BTL tested, ANS| Lot 1
ASHRAE approved Interoperable DDC as per
the specifications. All the Controllers shall pe
BTL tested & CE certified. Each controllefs
shall be equipped with Universal Inputs with a
maximum polling speed of 100 ms. The
controller shall be housed in a vandal prdof,
lockable and secure MS cabinets to |be
supplied along with controllers. The controller
shall have 25% Extra 10 capacity). Each of the
following systems shall have separate multiple
controllers, as required. The DDC selection
shall be based on I-O Summary as given injthe
tender. Each DDC controller should have
built-in Backlit LCD Display for Viewing &
Setting Parameters and should work
independently then BMS software to provide
full redundancy

3.3.2 | For Chilled water system - Chillers, CHW|&o 1
CDW Pumps, Cooling Towers & Headers €tc.
as required. As per IO summary And also
Integration of Chiller Controller Via
MODBUS Open Protocol

3.3.3 | For Air Handling Units Controller as per 10 | Nos 3
summary

3.3.4 | Room Mount Air Temperature Sensor Nos 4

3.4 Field instruments As Per I-O Summary Nos
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3.4.1 | Immersion Temperature sensor for Chilled | Nos 4
water system Inlet & Outlet

3.4.2 | Chilled water Inlet Pressure for Chiller 2& | Nos 2
3.4.3 | Chilled water Outlets Pressure for Chill&& 1| Nos 2
2
3.4.4 | Duct Return Air Temperature Sensor Nos 3
3.4.5 | Fresh Air Temperature Sensor Nos 3
3.4.6 | Temperature sensor for Heater Nos 3
3.4.7 | Return Duct type Humidity Transmitter Nos 3
3.4.8 | Differential Pressure Transmitter Nos 3
3.4.9 | Differential Pressure Switch for HEPA & Nos 9

across Filter
Duct Mount Smoke Detector with 1 Alarm
(NO/NC) output

3.4.10| Wall Mount T+RH Sensor Nos 9

3.4.11| Differential Pressure Transmitter for Room | Nos 4
Pressure

3.4.12| Room Mount Air Temperature Sensor Nos 4

3.4.13| 3-way Mixing/Diverting Control Valve with | Nos 3

Modulating Actuator

3.4.14| Temperature/Humidity/Pressure Display withNos 13
connectivity to respective Room Sensors &
with RS485 port (MODBUS connectivity) to
BMS

3.4.15| Thyrister Based Heater controller for Each | Nos 3
AHU
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3.4.16| Specially Designed HVAC series VFD for | Nos 19
Pumps & Fans
3.5 Cabling and Conduiting
3.5.1 | Communication Cabling RMt
3.5.2 | Signal Cabling RMt
3.5.3 | MS Conduit 20 mm for Signal / RMt
Communication Cable
Iltem No -4 PROCESS GASES, CDA, VACUUM, RO WATER , [RAINAGE & EXHAUST SYSTEM
SNo Item Unit Qty Make Material Cost (A) Installation (B) Total
(A+B)
(Rs)
Unit Price Total Unit Total
(Rs) (Rs) (Rs) (Rs)
4.1 Supply of High Purity seamless carbon steel
47 liters water capacity cylinders filled with
high purity gas (with CC & EC certifications)
411 Nitrogen 99.999 % purity Nos 6
4.12 Argon 99.999 % purity Nos 6
4.13 Hydrogen 99.999 % purity Nos 6
4.14 Oxygen 99.999 % purity Nos 6
4.15 Sk 99.993 % purity (small cylinder of 10 KgNos 2
Gas)
4.16 Ammonia 99.99 % purity Nos 2
4.2 Supply and Installation ofSilent Air | Nos 1

Compressor of supply ofoil free clean and
dust free dry air.

Unit performance should be according to ISO

1217,

Max. working pressure 30 Bar
Capacity- appro250 lit/min
Integrated refrigerant dryer, with purificatig
system

Noise level should not be more thabdB
Pressure
valves/Manhole etc. The tank pressure to

n

gauges/drains/isolation

be

Centre for Design and Fabrication of Electronic Deices (GADFED),IIT Mandi




interfaced to BMS for online monitoring.
The compressor unit to be energy efficient
duly incorporated with VSD/VFD and to he
PLC/ microprocessors based & to be
interfaced to BMS.

Gas Cylinder Safety Cabinets for NitrogenNos 05
Argon, Oxygen, Hydrogen and Ammonia
MOC- MS sheet 16 gauge Powder Coated
Capacity 02 Cylinder 47 Itr door with toughen
Glass window provided Cental lock. Eagh
cabinet should contain 02 Cylinder Manifold
System and Flexible Hose

Regulators for Nitrogen, Argon, Oxygen, | Nos 06
Hydrogen and Ammonia & SF6 Gases
Double Stage SS 316 Body with inlet- outlet
gauges

Purification Panel  For Nitrogen, Argon,Nos 05
Oxygen, Hydrogen and Zero Air
MS Panel Powder coated cover with Toughen
Glass containing
-Moisture Trap 12" x 2.5” Cartridge (Acrylic
Filled with regenerable indicating type Silica
Gel and Molecular sieve, %" OD Inlet and
Outlet fittings
-Hydro Carbon Trap 12" x 2.5" Cartridg
(Acrylic) Filled activated Charcoal,
4" OD Inlet and Outlet fittings

- Oxy Trap 12" x 2.5” Cartridge %" OD Inlet
and Outlet fittings
-SS Ball Valve %" , SS 316 Single Stape
Regulator, Inlet and Outlet SS Gauge
-Panel associated %" OD 316 SS Tube inner
and outer mirror finish and end fittings pf
compression ferrule type SS

-The Maximum working pressure is 10 Bar
-The purification cartridges designed for
removing of trace impurity of Oxygen,
Moisture and Hydrocarbon from a maximum
level of 15 PPm to less then 1 PPM
-Outlet 10 Micron filter

D

Point of Use Nos 20
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Secondary regulator SS 316 inner electro
polished, Outlet Gauge and shut/off valve
Mounted on SS plate

4.9 Tube SS 4%” OD X 0.5” Seamless RMt 350
Inner and Outer Clean as electro polished|for
high purity gases

4.10 Tube SS %" OD X 0 .5” Seamless RMt 200
Inner and Outer Clean for high purity gases
High quality Guns for Nitrogen and CDA Nos 6
411 | Installation RMt 550

Installation of SS Tubes with ferrule fittings
for Ar, N,, O,, H,, CDA and two extrd
pipelines for future use running from Cylinder
Cabinet to Point of use. This should include
All items required for support the lines,
Unions, Tees, SS Clamp inside clean room,
outside MS Clamps & SS ‘C’ Chanel Tube.

412 Supply, Installation & Testing ofacuum
Network with all clean room compatibl
supports, Ball valves valve, TEEs and end use
nozzle as per drawing.
All joints should be of CF type Flanges with
viton O rings.

D

4.12.1| Supply and installation of Rotavsacuum | Nos 2
Pumps of capacity 500 Lit/min complet
with oil traps

D

4.12.2| 50 mm diameter SS304 Pipes having w&Mt 200
thickness of 1mm.

4.12.3| Pirani Gauge with with digital display and | Nos 3
with two heads

4.12.4| SSBall valves for vacuum Nos 15

4.13 | Water purification plant and Distribution
Network in labs

4.13.1| Supply and installation of water| Nos 1
Purification Plant should have following
specifications

- The plant should be capable of removing 90-
99% of total dissolved solid (TDS), 99% pf
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organic, including pyrogens, and 99% of all
bacteria in the feed water. TOC level should
be less than 50 ppb
- The removed impurities should be
concentrated in the reject stream and flushed
to drain.
- The capacity of the plant should be more
than25 lit/Hr.
- Should have Microprocessor controlled
system with continuous water purity
monitoring
- Alarm for cartridge change & service check.
- Online display of feed & product quality.
- 300 liters tank with low & high level wate
control to store RO water for further
distribution
- Suitable pump to pressurize RO water to ffill
tank.

=

4.13.1| Design, Supply, installation& testing ofRO 1
water distribution network using Lot
Polypropylene tubing of 25 mm. This includes

all support, civil work and connection to all
taps of all labs.

4.14 | Design, Supply, installation& testing of 1
drain system for various effluents from théot
process equipment and sinks to be connefted
to Effluent treatment plant or collectign
chambers using corrosion resistant pipe lines
like Polypropylene tubing of 25 mm, complgte
with fittings and proper supports including
civil. work. This includes the supply and
installation of collection chambers.

4.15 | Design, Supply, installation& testing of Lot 1
Exhaust System (Blowers)
The system should include installation |of
suitable blower at the terrace, collection|of
toxic exhaust from process equipment, fume
hoods etc and removal using duct of various
dimensions upto the exhaust blower at the
terrace.
Installation of Polypropylene pipes of 50 mm
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to 180 mm complete with fittings and prop

er

supports including civil work.

Item No -5 FIRE AND GAS DETECTION & SUPPRESSION SYSTEM.

SNo Item Unit Qty Make Material Cost (A) Installation (B) Total (A+B)
(Rs)
Unit Price Total Unit Total
(Rs) (Rs) (Rs) (Rs)
5 GAS Detectors for H, O,, NH3;, SF6 Nos 16
5.2 Transmitters Nos 16
5.3 Complete Unit for point of use gas detectignNos 2
with Extractive Module & Pyrolyzer module
SF6 sensor
5.4 Solenoid Valves Nos 7
5.5 Inlet Tubing FEP Teflon Nos 5
5.6 Exhaust Tubing Nos 4
5.7 Junction Box Nos 1
5.8 Emergency Stop Switch Nos 4
5.9 Safe area Horn & Strobe Nos 5
5.10 Control System Nos 1
5.11 Fire alarm system 18 nos smoke detectors, tNos 1
no MCP and hooters, & all accessories
5.12 Service & Commissioning Charges
5.13 | Cable RMt 600
5.14 | Design, Supply, Installation & Testing of
Clean Agent Releas&prinkle Systempanel
and accessories
N3060 LCD type Annunciator panel (UL).
Operator interface of a LCD (40 letters x| 4
Lines),
11 status LEDs, a status buzzer, and 6 system
control switches. The status LEDs for Powey,
Alarms, Supervisory, Troubles, and Silenced .
Control switches are operable when a key
locked security switch is set to the enable
position.
5.15.1| Clean Agent Fire suppressions system
consisting of the following-
Storage Cylinder with Valves & 99.99 % N2 4
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Gas

Pilot Cylinder with Valve & Gas

Actuating Cylinder with Valve & Gas

Cylinder Manifolds, Loop pipe, NRV, etc. lot

Selector Valves (various sizes)

1

5

1
Pressure Monitoring Gauges 5
5
1

Discharge Nozzles (various sizes)

Safety Vent 1

Solenoid Valves 5

Pressure Relief Damper (various sizes) 5

Manual Release Switch / Abort Switch Lot 1

Pre-Discharge / Discharge Sounder, Indicator Lot 1

Pipes and Fittings (sch 80) Suitable for the N2
system

Cables, conduits and accessories, FRLS, [1.%
Sg mm

Software Flow calculations using UL Listed
Software

Testing and commissioning

Iltem No — 6 ACCESS CONTROL, CCTV AND PUBLIC ADDRESS SYSTEM

SNo ltem Unit Qty Make Material Cost (A) Installation (B) Total (A+B)
(Rs)

Unit Price Total Unit Total

(Rs) (Rs) (Rs) (Rs)

6.1 Supply, installation, testing and| Nos 6
commissioning of Single Door Biometric
Finger Print based Access Control System
with following specification:
- Optical finger print sensor with at least 500
dpi resolution
- Storage of up to 50,000 transactions| &
supports 30,000 card holders.
- The controller shall store not less than 1900
finger print templates.
- The controller should communicate with
TCP/IP interface.
- The controller shall have a verification time
of less than 1 sec for 1:1, 1:N match for lgss
than 1000 templates. It shall be possiblg to
connect multiple such door controllers in the
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same network and control more doors
- The controller shall have Tri Color LE

indications in form of bar to display

verification results.

U

- The controller shall indicate to the system

when the door opened and closed after| an
authorized access or request to exit
operation. The unused lock release time has
to cancel when the door closed.

- The door controller shall work between| a
humidity range of RH 5~ 95 % nan
condensing  humidity and  between
temperature range of O to 45 degrees.

- The controller shall be CE Certified.

- The controller shall be configurable via
windows based Access Control software.

- The controller shall be configurable via
Electromagnetic Lock / Drop Bolt Lock with
fail secure mode / Electronic lock with
mechanical Lock.

- The controller shall have a Exit Switch
provision to open the door from inside.

- Registration of Finger print template should
be done centrally with USB based Finger
print registration module.

6.2 Bio Mini USB based Finger print | Nos
registration module

6.3 Supply, installation, testing and\os
commissioning ofl2V,10 Amps SMPS unit

(as per the systems voltage requirement to step

down the available 220V AC supply) for

providing power supply
6.4 Supply & installation oS Access/SQL Nos
based Data downloading softwaréor

Access Control system etc. complete as

required.

6.5 Supply & installation ofExit Switch from Nos
inside door complete with connection as

required

6.6 Supply & installation ofjlass break unit for | Nos

Emergency exitcomplete with connection as
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required.

6.7 Supply & installation obrop Bolt lock with Nos 2
emergency mechinical release key along with
other fixing accessories etc. complete as
required.

6.8 Supply & installation oélectromagnetic lock | Nos 2
600 Ibs with lock feedbackalong with other
fixing accessories etc. complete as required,

6.9 Supply & installation of CAT 6 cable along | Per L.S
with other fixing accessories. Mtrs.

6.10 Supply & installation of 6 core 1.5 sq.mm ¢dRMt L.S
axial cable with other fixing accessories

6.11 Supply & installation of Automatic openingNos 1
and closing sliding door operator along wijth
other fixing accessories

6.12 | 1.3 MP IR Mini Bullet Camera with Nos 3
following spcification:

1.3MP (1280 x 960) high resolution « HD
720p real-time video ¢ Up to 30m IR visibility
* True day/night

* 3D DNR & DWDR & BLC « IP66 rating
Vandal-proof housing

6.13 | 8 Port Network Video Recorder (NVR): Nos 1
Hikvision make 8 port NVR :

8 Port NVR with : Third-party network
cameras supported

» Up to 5 Megapixels resolution recording
» HDMI and VGA output at up to 1920x1080P
resolution ¢ 8-ch network cameras can be
connected with25M/50M/100M incoming
bandwidth « Up to 2 SATA interfaces

6.14 | 1.3MP PTZ Dome Network Camera Nos 5
Hikvision make 1/3”
Progressive Scan CMOS

» 1280 x 960 HD resolution

» 30X / 20X optical zoom, 16X digital zoom
 True Day/Night, 3D DNR, Digital WDR

« 3D intelligent positioning

» 24VVAC |/ PoE+ power supply

6.15 16 Port 10/100 Desktop Switch with 8 port | 1 1
PoE
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6.16 HDD Internal 2TB Surveillance make Seagate 1 |1

6.17 32inch HD LED TV 1 1

6.18 Cat 6 Ethernet Cable with Laying and fixing| RMt
under conduit

6.19 1/0 Box with installation with SMB Nos 8

6.20 Power supply unit of PTZ camera Nos 5

6.21 Laying and fixing of 1.5 sg. mm. 3 core poweNos 1
supply cable of PTZ cctv

6.22 9U rack for NVR and switch mounting Nos 1

6.23 | Supply, installation, testing and
commissioning of Public address System

6.24 | 60 Watt Mixer Amplifier with following Nos 1
features: Inrush current 10 A

Power consumption 200 VA

Performance

Frequency response (Line) 60 Hz to 20 kHz
(+1/ 3dB @ 10 dB ref. rated output)
Frequency response (Mic.) 70 Hz to 20 kHz
(+1/ 3dB @ 10 dB ref. rated output)
Distortion <1% @ rated output power, 1 kHz
Bass Control Max. + 8 dB

Treble Control Max. + 8 dB

Mic./Line input 4 x

Input 1 (push-to-talk contact with priority)
Input 3 and 4 TRS Jack (1/4, 6.3mm) balanged
Sensitivity 1 mV (mic.); 300 mV (line)
Impedance >1 kohm (mic.); >5 kohm (line)
Dynamic range 93 dB

SIN (flat at max volume) >63 dB (mic.); >70
dB (line)

SIN (flat at min volume/muted) >75 dB
CMRR (mic.) >40 dB (50 Hz to 20 kHz)
Headroom >25 dB

Speech filter -3 dB @ 315 Hz, high-pass,

6 dB/oct

Music input

Connector Cinch, stereo converted to mono
Sensitivity 200 mV

Impedance 22 kohm

SIN (flat at max volume) >75 dB

SIN (flat at min volume/muted) >80 dB

Centre for Design and Fabrication of Electronic Deices (GADFED),IIT Mandi



6.25 | 6 Watt Metal Grill Ceiling Speaker with | No 14
following features Maximum power 8W,
Rated Power 6W,Sound Pressure level at 6 W
/1 W (1 KHz at 1m) 108.8 dB / 90.8 dB
(SPL),Effective frequency range (-10
dB)50 Hz - 15 KHz ,Opening Angle at 1 KHz
/ 4 KHz(-6 dB)180° / 45°,

Rated Voltage 70 V to 100 V,
Rated impedance 1667 ohm

6.26 | Unidirectional handheld Microphone with | No. 1
following features Type Handheld,
Polar pattern Unidirectional,
Frequency range 80 Hz to 12 kHz
Sensitivity 1.7 mV/Pa +3 dB,
Rated output impedance 600 ohm

6.27 | 2 core 1.5 sg. mm wire RMt LS
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