- SUPPLY, INSTALLATION, TESTING &
COMMISSIONING OF HVAC SYSTEM FOR SSGC
HEAD OFFICE BUILDING

(TENDER E50N SOMPLETE PACEAGE PASES}
(FECCERXTIFICATE 04 CATEAORY G4 Oft ABOYE YITH SFECEALIZATION COUE K MEOL)
(HYAC (EM CERTIFIED . AUTHIRIZED LOCAL RESOURCE FOR INSTALLATION, DOMMLES ONINE, JFERATION & NANTEMARCE
eERYICES (ARY REFUTABLE CHILLERS MANUFACTURER) )

(UNDER SINGLE STAGE TWO ERVELOPE BIDDING PROCEDURE)
.F.E'E'ER PORA RIULES 2004 ”
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L
L

TENDER ENQUIRY NO
SSGC/LP/EPADS/PT/2157168

Bid Closing date & dme: 01-07-2026 at 1030 hrs
Bid Opening date & time: 01-07-2026 at 1100 hrs

Supplier must be active in FBR Active Tax Payer List (ATL)
Sealed quotation of above referred requirement to be submiwed in PER

Venue:
Tender Room, CRID Building, Ground Floor
SSGC Head office complex Karachi 75300

Ph. +92-21-99021024,+92-21-99021173,+52-21-99021116.

Earnest Money (Fixed Bid Bond): PKR 500,000/-

wMate: Tendor docomerd B alio available online on SSGC wehsite Far viww only. Bidder iz #fipible fo
parficipate |w bidding process only after purchacing the ader documents from Tonder Room £5GC Hend
Offlce ma per the procedure mentipned in the Fress Publication : S8GC webaite, it iz mandatory for bidders
it atach original Tokeo SHp in rone of the Sealed Eavelope (lssned at the time of Porchaslug) a3 an cvitdence
that sopphier has porchased the Tender documents, Farthet, any
Cosrrlpendum/Clarificatioon’AddendumaRutensions issoed 10 be potified to only (hoss bidders who have
purchared Tender documeats.” (Mot applicable on EPADS Tonder). *

Sui Southern Gas Company Limited
Procurerwenr Department
3T-4,/B, Block=14, Sic Shoh 3uleman Rogd, Gulshon«=[qlial, Katachi-Fakiven
Phone: +5%2-21.9502 1279, 125}
Fax: #52-21-95231 083
B o 0 GOV 2 S
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1o Voo tender ooty as hereinaier defined] the folknrisg wonds aod exprettiont shadl e the seshing.
bereky scabgrod to them sxoepl whene the Tender requires atherwise

Company means the Sud Seathem Gas Company Limiied; b Compdny fegirered wnder subnes of Fakkstan and
invchudea ey ucceTsre-M-Ioteramt or EEigness

Enpinsar meand Lhe Enginese]s) mominated by e Campany vo loak afbar snd sopdevits. tha Work,

Toprimpen butfve of the Campuny meany a daly sthortard person appedoted by the Coxpany o0 88 specffied in
the *Special Condidoas of the Comlraet™ w periirm (e msposd duties

Eldd4r mean: ny permm o persms. frm or company biddlag R the Wk,

Contractor meant iho pereors. flrm oe compaoy whess Tender {ar beradnedber cofned) hos beep aocepted by
th Company end includes the Cowtmchry npresermtwet, Sob-Contaciors, succmeos and permbisd
aesgnars (Priar w the swssution of the Contract D venbd “Cobmacsn™ also mzans 8 Tenderer o Bidder
sheniting B propatal in scsordenea wiat tee Tonder Dooumentd) _

Apent or Represenlative meany poron(s) appainéed iy the Cortraaor 10 parfotm ddcles as sat fonb dn the

Labsrara™Vorkmen meara s Inboresirockmen od ool &5 may be employed by e Conmmcier for
puuped 0F earrving st he Wark.

Sub Coniractor Msans any firmm o peccon baving o st Contrard with thw Cortractar. Wothing ecatdned
berein heoewer, Shall B devaptr] o e coneimesd 10 [:lmmﬂnfﬂrmm any ahlipaben, liswliy or duty
i Wb SHMTR Lo F OF b0 Crvebe Ay GOMITRCIR) relntion any Rub=tiitracicr ppd ik CEmpany.

Wark means whole ol e Works £ Servloes of pan themed te ba rxeculed in ascordance whis Tender/ Combret
doeumenis, wirelther bampoewy or prrmanzst and whether arkgisal, slitred substiniked o sddhbonal-

Contract Docnmenty shall concln of doty exccrted Acticles of A, e Tender Doamments and the
Tender submited by the suserafil Blddar lochading mod[Rcstions tharan lncomporated in Ex dodies
hadirrs and B {he emotson affths Contran,

Conlracd Pricw¥atus disan: e wm owmed e Schedole o (SOR) £ BOG sabjexn 1o sddiclons therstio o
Seducticees thera from a5 may e made wnder the provislons bercnafier coptaipsd

Plant menny all rakehinerine, squipment, molerisly, spplaness o things of whutasver nuure eoquired n of
abat e syeombos, conmplation o myinkenmoe of tel T but doga not nchude aaeh equlpmoans, maderiilL
applEances or things intended W Gorm part of the permisent Yotk

Temparary Werke memas H| empoosry works of every kind requlred in or sbout e 4acilicn, complction or
rnantiianAncs ol e Work,
Dirpwiogs meany the drawlngy riered 16 in the Conéral decunens and any maodification of fuch dryeings,

Location means the e and olver places pa, umder i o thisugh which ibe Woak is 1o b execaied ot curitd
oel mod arher fands or pleces provided by the Compangrfor the parpeess of the Comiract.

Apprevediapproval means spprovedieppravad b wrltleg, by Complay's fapresxntitive or a spcilbied 1R
rSpecial Canditiom of Copus ",

Tendir/Bid memn the offer landened by iz Biddey forthe Work gaverned by e Contrst.

Wheh the tama Accepdnble, Sspfaciory, Froper, or gty Juch gencral qualifying terma e used i the
Contraet, |t shell be mideriood ha refponca s mad: 1 be kol allAg and the soke pedgment of the Company.

Ths Werd Equivalent o Bdqual whats aesd |n thess docwmeras in the genaral cense shall nol e Smitsr e
shall mean " Coafrming 1, L, of Kird4walty wnd Funeion®, “Propricece Jrems™ ahd “Trodz Hapea* ars
uzed For the purpeses of eeblishing u wanderd of “Kind, Dualley and Fancling™ dnd “Equipmem” nams,
arffcles, Bhings or mocerink) will be gppravad, [Fheld o be "Equivabant” bor dhe Compooy.

Appraved Banker wheraver octuring (n this Contract $hall mean 8 Schedabed Commersa Bank operaing ln
Forachi and secepibd e 1 1 odmedny-
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m] Specifcationi) oocuhy d stemctayd coudes of ot and ohar apes|[ations: Bsoed with e B eod my

rpilkcadon awch 8 spexilfa s n by the Company dnd tdher speifleat{ond & koby From
time o o be fumideed or Im wrdinegl By e Caxipamny.

¥} Manth mulmdummmufdufh-lnhnm

) Thlﬁ:hﬂihuagmﬁmlilhmrdmﬂ:helhuqauurvmwmmﬁnd:ﬂnlnlmﬁn-ﬂ
compieilon daes,
Bond: mewn Bid Bend, m“mwmmmmﬂuam furmbve by
the Biidhfir o Ty murcty 1n wihth: L o patmct,

¥y Completon Prate means the daky on Wb Woek hrg been compleied in mecondance with U Comtract oo
that Ii cam b otilized for intended

) mmamﬂulmmnﬂdnlﬂ:tmndqlm
i Comphuchen Farlod means the l:[mtqlcmadlhr'ﬂummﬁm ol the Wa J
1.x Wordy impenileg the singular only sl Inchuda e phural e vict-veran whers (e Contreet s g,

13 Tor marginal hesdiogs or nate In ﬂmlﬂmﬂﬂumufﬂmmmaumhdwwhm o b taken
o cons|deTation in the oo peetatinn nl'nm.ﬂnhu;hlh:mluuﬂhﬂmm

14 | W dwre 3 omgy conilics benwse, Lo mﬂmnmmmmm&mm--
mndity, supplement awl suprrsede the Cipditions,

Bidders ahall Tivinpecieamine the Worg & Location and skall folly sequadnt themselves with (He furoe and
requirements 0 Wurk!Ferrices, seeegy 1 W, Loy, oraTubality of maerisdy, weader, w and ool ool
soodidons e, balorn suboining deeir Bids, of the Bld shal) be prima Gy avidenos fu dw [ THT
Salfilled thls requirsment wend shd) e binding hain, -

P iﬂcﬂuﬂﬁﬂWﬂﬂﬁmdmmmuﬂrﬂmﬂm
ahurd his for the better quality. In case of sy deftds in the
drawingzidetalln, the Cotiirscior £ Connbamty hall e shariticatian Fowni tee Compaay. Submisslon of Bi
i byl of incomplaes: drinringiietans ghall b § Canrultznty saka respones by,

Sehadluk of Bralcemetiy

The quatciles speciled- In the SORBOG w sotimared ind aro tended o serve saly sy & gukds e Erdooe
mmﬁﬂlhﬂdﬂmﬂnhﬂhnfmmm:qmmumm}hthﬂj ahall be
emterialnadiul lrwed ap socount of inerseye o Hﬂn&munIqumlthtunubundﬂ;mhm
Chlwu}'thwghlhiuumfdupaﬂmu.fnwmin et Pebivirend prokaiom,

Rutec

The Bitkder thell quete 2dE item e asd b o prices oy showk in the "SORBOQ Biddery chal 6] in e s F
Pics: Fr atch itom in tha SORMOG, In pace m;'ﬂn:pmcrhﬂwmﬂemmmunmmLmaq Ly b
will prevall. The quaniies ghren In the SOR, 04 ars £3timased aos agd are subjeet to variathons, Thol it cogkd
be moreste or decrasse, Mevarthabers e i .17 by the Blddar el reymdn ficsd wnd i it hon
whiisaiver ghall ba permipsibie. The rtes Hpricer td by the Diddar ghall b wickalde Tha Bicder stmbl &
required v fumksh & complate e annbvels of Ay frem i tha EORBO) 2 conskfcred nexerry, by tha Chmpy.

Escalntipnc
[t py bo cleacky wnderstond that dhis e doca Tl Contaln & price vacmtion chus and

af] unit
prices quoded shall b fiem, imavpcalbte and valid unrl] corpletion of the Contact and pill nat be
Sukiject 1o variation o ny account, - T
Xalidity; . |
B-dsﬂhﬂllr:mlmvalidfhcanmpmn:fnnpeﬁudaf{!l‘l}}daysﬁ'nmmhhleufbidnpeﬂn IF the Jast

date Ells on 3 haliday, the validity will be ketcadsd o te first Camgany worklyg duy thereafiey
Bid Bond (Rarpesr Mansy; g '

The Bidder io required ks funish Bid strictly [R bocovdance with the preseribed format, En (b form of
a Pay Order, Deoaand Drafl o Bank tl;:jmml}rbﬂm:hhdmminlhmk mg b
Fartehi, for an amoanr Rred bid bood af specificd of rendered Werk ! Services quotsd by the Bldder in
favor of Sni Southbern Gay Company Limited. No Bid shall be considered without 3 Bid Band apd po cash
T ehequ Or A guarandsa izsued by on IR Urames CAmpRsy shall ba accepied
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The Bid Bood shall rapain valid for & peried of 150 days fhor (he dus of Bl opening. B Bonds of the
wrracessiul Bidders thall be reidmed mx soom as pradkable, The accesstul Bidder's Bid Bood sphall ke
rewined by Cotnpany wotil exenstion of n Contrect for tie Wik © Services defintd i these documeis and
v submission oF a Performance Bond prioe 6o the evecnon of Cotimsss

to the event that the succeesful Bidder mfires or ﬁ:ilslli.u provide (FBQY and Scamp pogars for conlract
:hhﬂﬂm{i!}ﬂyanﬂhiumunhl.nﬂunflm:uEampmwﬂuﬂhatlﬁ:m" b foafedt the Bid
ol

[th the svern of the bid bowd validiny Ealling short of tha preccribed perfod of 150 days o the case may be
aithar ([} dus to sxpension in the bid submission dte o (H) whers so requirsd By (he proconing ageney, tan
in fuch oo vent tt shall be mandwony on the Tdder to extend the bid Bend validiy tp e 150 days within
20 duys of the opeping of wchnical proposal ! bid, snd J or wher $o required by the prooming ageney.

In capa when bidder subenit alismeste bids 3 sapirae bikd hond for esch bid is meamined otheradee bid will b
Tiable for rejecthon, In cage af Singla Sings Two Eovelope bidding sysen (bid bond will be enclased with
“Financial” bid, auicar aod vnbil specified soparately in Tender tarme ),
Tha bid bond may be focfeited il o bidder withdraws tha bid during validiey period specifled by the bidder
or IFsucessaful biddar 1a1Ta oo
F  Accegt purchases order/LOL,
¥ Fumish performonce guarmiet in g midanos with _Li of Gemetal Termwe & Conditiona,
»  Extend Bervicss a8 per requirement snd comgletion
Ferformance Bond;
The Eidder shall furnish a Porformenes Beud srictly (I the bid owreases 1o B, S00,000C) o accondace
with the preteribed Format In the form of 2 beik guasantes ingued by a soheduled easumercial hemk
operating in Kamchi for an amodat soquivalen ta { ) prroemn of the Contract vahue, Failurecm
furnish B perfarmance Bond befors exccaion of tho Contract will entitle the Compary 10 consider tha
Bidder as hoving sbandonsd tha Conract and G Forfeit s B Bond, The Pearformance Bond shall mowain
vadjd 1} efier three (03 ) wvomb of comphotion of Lhe work-
The Compeny's Aght to recover duages from the Bidder for breach of Contracs shall not be limited to e
velus of the Parformancs Bogd. Lo the avent of tha Bidder fuillng to exeoss a formal Cotaad of to submi
the Performancs Bend in tha mennee aforesala and B the period ipecified, the Company shall be entitied to
approprinte the camest monsy submited by the Bidder with his tender whithoa prefudice to #s right oo
elbim any fimber loss or dumags which may resalt ko it by reason of the aforcssid defal ofdhe Bidder as I
Contrast it actunlly sxeculed foc the purposs of such o,
The Biddar shall mxtend the vaRdity peclod of the Parfarmance Bood for sich perlods) as requived for the
Contradt petfammancs. )
The performance bond of (e mccesstul biddsr will be released afior suscassful completion of vk
Betyption Mgy,
The Amoad 1o be retzined from payeents shall be equal to the specificd percent of certified value of Work
whileh wionld b released abter the meimcmianics perlod
Completion Pegiod:
Subject Ip any cequitements as 1o completon of aay portion of the Work pefpre the complstkn of e
whale of Watk, the Warek cheil ba completed within the specified comphtion persod. Tha Work shall ot be
eonsidersd a8 copleted until the Company has cartificd fn writing thal it has boen comphited. Shoutd
artra, tlisred or addifional Werk af any kind, or sty ather casa of delay, which in the apinion of the
Company could not have been foresean by fie Coalrector / Consubiant requiress cxicnslon i completion
droe, thon ot the written Tequest of the Comtrector £ Corsultant, the completian period a3 provided in tha
Contract sball be sxizoded by tha Company. Al such cxiensions skall be dllovwed in writing by the
Comypany's reprasentallve,

in mitard | [H
Formal sigming ! executlan of Conract 7 Agreement shall ba completzd within fifteen (15) davs of pecaipt
af “Loter 1 Procsed™. The Company shell prepary the Cenbract In aceondinss with tha preseribed format
(Contat Formt. and Amicles of Agreernect) for the papess and fhe mocessiul Bidder ahall be
cammunicated e date and tlme by e Compaty fur the exzautian of Contract,

The successfal Bidder shall provide the samp pepear, of yalue L the e of thixy five (33} palsa por suery
hundred Rupees or pout shersof of the smount of the Conact, or at the presailing raz e spacified by the
Oavernoent of Pakltan, .
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Tegin & eonditi one. _
Ansrd ) Evalagtion Crivaria; '
Company reaerves the right to sedle the final award of Job 12 the wechoially complisgt oot
cvalkzaked and commerclally responsive Hpder. )
Evalmarion may be canritd ok both on tem of on group of Wemsfungls of muttple basia
de pendlnig wpor the, nabure of requirsmens dxclhnively of tha discwtion of the company 19 ensunk cooptmie
prooEement,

I

el &
Motwithitanding any dalay in the | ion / mxscution of the Contract e sticesucil shall
cammen: mabilizaton £ preparationg m; under 1akis tha Wik withim (15) dayw after peceipt of the Loger

[0y Prioemsd,
The Contrstor ! Consubane shall m]ummwwmmmmm T
Insoructions off tha Compamy. .

. [ ]

The Company mey ab amy s, by 8 writizn moics to the Coatmetor S Contobtt, make chaagsd witkin des

geocral Scope o Work of heCootreet. — | — _ © - . o e ——
Upoq notification by the Company of juch cbange, tho Cogtractor / Contohant shall sobink to the
Company an estimate of coaty for the changn (bereisalter refomed to w2 crange) within o (10)
chletdar days of regelpt of howee of the and shetl inchule an extimate of the mpact (1f poy) of the
chenge on the complstion dete (5) undar fve Contraet, g wall & demilad schadob o e cxecrition of the
clmoge, if gpplicabla,

+ The-Comdragdar / Consuliant shall not chmges in decordunce with abgve, tot] the Campany bay
turthorized o Changs Order in weiting en dye basta~iF the artimas providsd by the Contragior / Casuhant
Changes mutually agreed vpom s 8 shall eanctinte 4 part ofthe Week mder this Contace, apd the

Froveiens and comdinions of the Contrac shall o said change.

Agignpenk; !

Tha Contraetar / Copsultmt chall net ﬂflﬂﬂ. in whols oo @ pat, it obligacons :-upﬂ-ﬂn:qundcr the

Cantract 2xcapt with the Cormpany™s prior Eondent

Lsrmination of Conaract;

Tha Campany Yy decide 6 tarminate the' Contract in one of the following sinmuions:

(i Termination for Delah: '
The Cogipamy may, without udizo to any other emedy for breach of Coomast, by woiten
nofee of defauli sapd 1o the O r f Consultant, terminam the Contract i whols o P

(a) I the Contractor / Hant {8411 1 cowinpleta the contractsd Works f within tha

tima perbod(s) specified mn the Cobtract o any sxiension fieveaf grevied by the ;

() I ke Conmaciors Cons Fails to perform any orber obligationty) ander

ic) If the Company durfng complation period of the Cagtmet hes reman 1 Hedieve that

the Conmmactor / Consulan: will Rt be abila to Gl the chligntions upder dhe

Prior 10 the excrcislng of any rght by 1 Compemy (0 1erminate 1be Conlract, ik Company phabl icue

patlce bo the Conrastor / Consultant sp ing tha defubs) and the Contraztar F Coooubwt shell submit

an cxplrantion within sevan (07) days of teoni of such potice. IF soch exphusiion B oot Bemi

e Sipulm=d tme or if 50 formshed, |3 found & he wnalisfactory and £ or e defuly) s, the
Conmaes inay b trminedsd by the Sompapy. 1 N

@)  Terminsticn for Iewlvency; !
The Company may ar oy oime tminats tha Conwatt by giving wrinen potics i the
Conmallant, without compeusatioh o the f Concuilend, il dee Cantrechor /
becumes bankrapt or gaberwise fnsol Morwithannding the gbove sach e
E:{:-dlm ar affect any tight of mhu'r::"]]lmdy whigh o3 accnued o will oocar

pany. :




.

Il-:

Fev 02Novi21
{#iy  Tarmination for Conwemizncs;

% Tha Commpany may by written potice st o the Cemmacter £ Conghltant, irmitaie ta Contract, in
whols or {n part, s any time for itf convenisnce. The notice of wermination shall specify that
berminstion i8 for the company's comvenienes, tha exient i which perforaancs of werk mdar e
Cawrnct b eermingtad and the date wpan which soch termination becomes effective.

b, The Works that are compiets md ready for Commissicning within thisty (20} dmvs afler the
Cnpq'mmicmuhn'smwarmﬂ:uﬂnﬂmﬂmﬂhnmctmmnmm L1
axiing Coabisc tema. For the remaining Works, the Company can 2iso 0pt 10 have any porik
therzol completad nod comemlzsfonad At the conmact prices and o dve 0T COOTACE ST,

Liguiduted Dympies;

If the Contraior F Consahans flls te complews he Werk or perfonn the Services spacifled i the Conracl
within 1he stipulated perind f scheculed time specified in tha Congzct, be Compony, without prejndics to
apy other remeches, ghall daduey from tho bifls o any ciher due pavumn. f guariniecs, &3 liquidaed
derages, & aum equivdant o 0.1 %% per day of the value dhe Contract, untll actual comphetlon of the Work
ar parformages of tha Services. Howwver iF deay of ovit 100 deys takes place (Lo cqual 1o 1044, the
Compmy reserves (he right o ierminate fe Coltric al the risk and <osl of Conmacesr f Copsultamt, The
Thuidated danmges hall also be apiplicatds for the Weorks  Services mrninated ander Claok: 16,

The peyment of Bquidaoed damages shall net relizve i Conmector f Congultant from performing and
fiul Fllizig all brs obligatfons wndsr the Coatrmel toh por shail the rights and sadtements of the Company ba
affected or nedicad 0 Amy AT,

Force Mujeorer

The partiss will pat be consitered ta ba m defrult in the mytenion of thelr contractus] obligations o oy of
them o tha exent it the excaution of such obligationa ae my of Gyem ia delsysd or omitsd by causa of
Force Majeure. Each party wilk pdvit= 1t ather panty by writtan notice within 07 days of the oesiwmance of
auy such ca of Foree Majenre. The tem Foree Majoore emphayed Lerein chall mezn amts of pablic
STy, “wars | wibecher declared or no<) invasion, heetilitics, reveiukon, epidemles, riats {other than amig
L Coniracior £ Comsuliant's own crployecs) fioes, fiods, carb quake, cotumeation, discrder and othes
carr=d &lmilar i knd o teose hoein mendeoed, mot wikdor the contral af elter porry, which mmkes the
verlormancs of Gis agreement unfeasible and which byrdes exerclse of due diligence the party stzking
cxelss fowm periormiancs 15 noabie ky over ¢ode.

Thet Compary shall ot be lishls to the Contreetor § Conoltant for any damage o losy carsed by Foree
Mijeurs dectty or indiresty.

Safsty of Emplgvesy ard WOLKE

The Cootrctor ! Consuimnt shall ba respancibls to ke all uccessary preeantions for the safety of
eroployess on o off tha Work, s shall comply witk Ml oppllcebls mfcty lews and codes L prevent
pecldentz or Moy mwmmmm:tmnq]mtm:lﬁpmu whare the Work [s belng perlormed AL
guxtotory rulas, srders, regulathon B0 fima thrive i [ bebaling 1o 1aking and sbaervanca of all sfaty
pracantion govaming or which might be deemed w ba given during the sxetktied sud periommance: of te
Work, The Contrecter / Cenaritm thall comphy with any nd all personnel gafery regulsfions. ARy perstd
of the Cortiractar § Consulent vielsing the aafery tules shill be removed by \be Conractor / Consultant
o site and replaced without dalay.

Inagrance;
The Contrecior / Consulianl dhall b raspansib for oiaindng 2 Contmidr § Coasubwnr's AT Rk Palley
(A ngainst Tisks oo the Wotks and shall mahe goed] af his Gwn sost, ol lasses or damages whether lo the
Works of 1o (e Tves, persans, whether under the workmen s pmpensaiin Act o Third Party Pizk, or
trroperty of athers from whalspever cause Wrsing ot of or I cuanechon widh i workes civher during the
progrest of the works o durmg he neriod of mbimanapcs provided by this Conmact.
The Conbaseor { Comattat ahall arange miutance epproved by the Company fully o cover worlmen
o 2od ofher ¢lpims arising oul of siclness, E:jmyatduaﬂml‘hhwmmnlwmﬁngnﬁuand
Lmtummmmﬂnfd:mqummcnmpmy'nmwﬂ in his progtegion ad 1o indemriny the
Campany toc third pancy <laims for domags dooe =1 sakd to hava bexn dénd 1o thooe ERAGIS OF
mpnﬂuammhufmcmmmmm*suﬂvﬁe: on and off fe sits, =
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LomEany's Addpeo: .
GENERAL MANAGIR (PROCUREMENT) | I
SUT SOUYHERN GAS COMPANY LIMITED,

I FLOOR, HEAD OFFICE, ST-48, B-14,
I SHAN SULEM AN B<RATY, .
GULSHAN-E- [OBAL, ;
KARACHT —FAKIST AN,

Lomeagtor / ComgyHant's Addreys I

|
- £ DPipale Baolulion:

o ﬁ&punshnﬂmumumwmqmncr Conirat of sy mrer of thing srsng trom, the
Eﬁﬁdlh#ﬂluﬂmﬂnupﬂmﬁh muﬁ:]ﬂh}:muluimﬁﬂhgmhm Jlapite
mey e refomed for acbiration 0 Dwo one k> ba oominated by esch Paory, appoiicd
Arblaaiors phall beiore procesdiog on | the mfoeoes zppeknt on Umplee, The Awand by the
Mhmamﬁuﬂmhumm y-hu:h.ﬂlhuﬂmwbhdmgmmmmmqtmmm__
shall be governed by the Pakisian j m.l#ﬂmdmmmmmmmm“

1 M ¥ ajd
All kindy ol Government Taoces mnd (lmcome inf, corom deties, <o) £lao the provinsial gales tax s
- per provincial bw, apgainct any ety of @ concoat, sholl be entirely tha casponalbilin of the Comracior !
Conmhtent Incoms Tax will be dedu 2 appliasble under the prevalling Sovermment Anlex. Rate of
e Incone Tax Jeduction lnr:la.t[mtusubn'rinhm Iwcome Tax Cantificate fnm d Contrector /| Consalian:
1 siuald alsa be stipulamsd, .
All Forewgn Servite providers ars raquined oo sbestn Advance Reling from the Feders] Bonard 5f Revenus
I (FER) under Section 204 A of the Ineoms Tax Ordlownce 2001 (Pakisen's yvupge Tax Lo, The advancs
Fuling Brusd by FBE covers ication of Insoma Tax Crdfmncs 2001 o Tracsestbwn pro
¢it¢red into Foreipn Sarvios Provider™. |

5 Pyments
Fayment will be made withln 30 fays campletion of wertka.

The Coamactor [ Consubtan shell submir mﬂwnwwmmmmmwﬂtm;mmmu
along with & Aacement 1 dnib of coccoted Work

The rates and prices in such on-seoumt mMﬂmeIihmamWinm

- 4 sxrbitratym ghal] b Karachi, !

= All costt of Arbirstion shall bo ho MMmemmmwm

] Artitrutor. Modwithuanding the 4xly of eny difference or didpat:, of e commereomost of

~ wmmmm:ﬂflﬂ:fﬂhm'aﬂmmﬁn#ﬂuhhwmnhmvmmm
! ' Conmact shall pot be saspepded or ty the Contracior | Conzdtant gor shall any payment ba
withhehd by et Compuny cxcopt 1o df m of the st fn dispels, which 15 the subjedt maner f  §

. - such procesdings.

|

ol

SORBOGQ oo far 30 such rates and pricps are spblicoble and on tho approved ras amd for other
marmey of Work, All paymenty against onepccoun hiffs shall B meand a3 provisionnl payments pnd will b
sabject to final adfuamment.

The Company may withzold payment ¢r oz-accoom of mbomuently diseovered svidense, [nudlity the

whole ot pert of any certificets 1o sich uwhmmmmhﬂﬂﬁumhnm o
{1} Drefective Work nod reoedicd.

t Claima Aled o reagonable svidemes indicaring probabte filling of claim.
fed FaRure af the Comtracuor £ O to ke poymHEs pl'l!plﬂﬂj' b Sub-Contractor / 3.
0} Pamage 10 onother Canirgedor f Consulmo. i

Whwn the grounds are removed paynetu Srall be mads for amounts withhel becauss of tham.

Paymenas in raapace of extra f edditiooal Weark vill e mads on the besis of the orfginal Contmalt mtes u.rpd
the Contractor ¢ Crmsultant will net ba a*nle:l 1o 2y etz compensation / pavinen incloding
Becaea of siuch delays.

1
S e : -
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SELEE

3,

31

Pev 02Hovi2]
‘The making and accepirace of the Tl pavment after spooessfal comphelicn of Work shall coastinns &
waiver of all claims by the Company oihe than tess arising o Guiy Wik appearng after fnil
Pyt and aF all ¢laims by the Comractor / Consediant, gt those previously maade sod seill unsatfled
Supplicr {1) tre mamired to submit signed nd stamped adawwledgement 2lip, Sals Tan return, Annex VC?
& Annsx “T* fwhichever applizable) o which Sales Tas {of relvami Sales Tom invakes) iz poid.

Elncklisiine of Spppliers and Copimetor £ Comsnlianty;

The company shall permanently blacklist or temporarily debar (gt bast for 6-manths fom panicipating o
SRGC": kender procasding) if, a sopplier o Coalrsctor ibtand whe either constantly Fails to perform
satisfacterily or found to be indulgedtp cormupt and fraudolent praciices gy defined biow:

Inchudes s offcying, giving, rectiving, or solichifip of anyiring
of talue to influsmia Bk Aol of wn officialicongany,
2632 Tf the suppliecCoptiEctd Consnttant Fonnd retponsible Far the detrimem of during
proeesdings ofafic Bt camract, process or e secution. e
261 Mimzpreseg! fxete {by providiog ks documenia, ! reponting  Bacis
perainingto ¥ bET} in crder to influsnre b8 procurement p execution of the

264  Coblwive pracisccs among biddrs (pricr o o0 tﬁc;_hlg!phﬁ?‘ designed to ssmblich bad

B

pricey ot oriificial, poa-catipetitive lavals aod 1o deopeive e som of The benefits of frem and
O COmpebitive,

CUOE's O (gation;
mmmmuumwmuwurrakimmcﬂmmmmmuwmmm
with all regulstions and ordiancs b fores or ko ba passed by the Govermment of PAkistad in comnédtion
with Labuor lagielation during the coimrse of 1ba wirk to bs parformed, Any addidonal finmcisl charges oo
nocount of mevision i minimumn wages by GOP will be sompany’s responsibliity while the coafract |3 n
gperadon

This eontract smbodies the cotiro understanding of tha parties hereto op this subject and thera arc Do
COIMmitmen, terms, conditions o ohligatlons, ortl or written, &xpress o lmplied, olber than those
cotvaiied herein,

Raie Bid; ,

Seated Bids shall ba malledraubmired/dropped in tendet box placed at Trndar Roota, CRD:. Buiing, aod
SEOC Hend ClMica, In acoprdance o the time specified In mvimsen mhid-ﬁ.tmdﬁqﬂ[ﬂ(whlﬂhm
applbcable}, Bids are to e delbversd on or befirs closing (me afier which all bids rchmitied after the Hme
prescribed shall pot be cmeraies and will be reiumed without bekng apened. In £a%e bid In sent durough
conzier, the same shall be hﬁvmn!mhﬁuhwt:llunmmmupm‘mﬂhmc-

Uit zae ¢} given in te B of Cuantiikes shall mke imo accotnt 2l ralavant faclort incuding digeount it
any. Discounk given stparately af the time of bid opening will nod be cotsldered

Joink ¥antures; . _

In the svepl that tha bidder is blddhtgmﬂhﬁt‘h’enmﬂummfw:ill mqua;:dn_rnm'mum
apresmant duly sxsouted by the parties to the Joku Vannrs 1o ba subslited with the bid. The jolnt venhrs
partiet <hall alse furnish en underiaking 1o be joingly and severally liable for all llablikies mrisng o of
obligation under the Purchase Order f Camtract. The, Foin! Wemtmre agreement of the pirties must speaily
stsgre of ouch parkeer and parme of the kad parter alang with ihelr reglstration with the FER, 55T and BST
as b cas tamy be fnﬂmmsptﬂfﬁrﬂmmmﬂﬂuﬂdﬁjdmmﬁﬂwwﬂim‘bf
enterined, -

Carrestion [ Amagdprepis in Qucted Erice - .

Ay arverwriting io BOO ¢ S0R is not allewed, Iy casa of type of poy amendrivant £ comeeTlon requined in
unit price f toml amecnt the same has to b strkeout and eewrined with cormectad Gguares, propsry ’lﬂl‘ﬂ
& pnmped e, [0 ordar to avold 20 ambrgueus bid. e :
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Contract No. SSGCILPJE. ADS{ |}
ARTICLES OF AGREEMENT

F

THYS AGREEMENT, made md coientt it (bl duy of 3079 by %] botweaa $u Seitinta
mwmmumum—nﬁﬁﬁaﬁt’m s R, Bhook, 14, Colsiie-s- | ghat,
Hmthnhhrnﬁmdﬂﬁm'w#&mpﬂnﬂm

mhhmru:num-mum
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WITHERSETTH: . -
XYHERBAL, wrer Oy PRI, BT Tuntet et Boan recebvi by e Coaipny TOF Gamyriog, oo 2
:mmmmmmruuummwww ,
1 e L T bl
HOW THEREFORE, far wnd e corstdustion of pa promvied, oot k) APHEMND hereander
codained and o bis pertorand by Lo partied b, tha mkd pariltr fed mw:-fl:ﬂw-ﬂ:w
w L] . . :‘1.

o eoaieratico of tht coveances uwd agreimacaty b de e and pecfosind y the sonictor sl Re

hhhwmmﬂm:mmmﬁdmﬂﬂ:;ﬂmwmﬂmu

fous 2l bn meccordoees woith fee Cravract, der alall pay i dh Ciewtrmols bl . 1
teselvn ird ot i LD compengntiny for iverhing Rintsh tharta by O fonbmctop onder i . :
gt o Tl o appefmaiely L —
£ 3 of snd ohor amb A may W
arceraind In $eeordenee weilh tha conditkm of £gaimed, de. wod ¥ ratg qooucd it eaech Rem of
sark wid iprwed Ko and gesepbed by tha plcties ax b [seuusmest, wnd 34 the dimes and in e nafimar
pevenpibed by thecondlibons aftha Contact o

¥ 1

o
I The Gonpacme b bl oo proper oist od e sjall do all wwark sod Sk ol bk, meaerbih,
seats, rpphis, wurshimery sl other equlpmat'asd plant that sy b scciinery For the nififhony
compirtion of ul the wairict 4 cuf Gorthy ety catimet Sumenty

duisla-g - Thews

Thw matirceranca of w rela of progron b D works o a rate whish will recls In 10 deangdeston withhy
e pymccd e thena, Jrﬂﬁumﬂﬁnﬁﬂnrﬂlhﬂﬂﬂﬂrmﬂam protas] wily atl et
o A pLnce and eore ot ol Himed 1 bk sl procaurtiens to copies Hee timaly compiction is diflnad
hiwttn timee bekag deoamed oo o tazonce of P Commsl of pard of the Contruited, .

e 538 wark sbstl b stamted n (e Comravton's recalit Thems the Compmy of & reldan wader 1
proceed, ool ¥ho Coctracior Shall b th wirk caticd for dobydand ity campleos [ om
- moaibi Hichodlog L% weeks mobiartion poriod] Gom the due oF Tzointe of e

Akl Commct Somuteate
1t b maeratood wnd chat that oottt S0t Wil ol Sorree fiH Cantneed ame aTedand Iaer end

ucacfe ol vt wrd Gonln o e Fotlomrdeg &
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b)

d)

£}

B [{submited vide kner Mg . dated compelsing Lewer of
Inviation, Ingtrections tn bidders, § Sww.- “of Wark, Specfaf and Gapeel Conditlons of Conerast,
Teader Form. Ball o Quantitiss. Dravangs, ebe ).

LCompany ketter Mo, o itabed
Coptracior lefrey Mo . ated .
Motice of Award {Letter of Imbent LOD Mo SSGTMATSED o  dnted

Asceptincs by the Conurpctar on The eapy of LOI.
Letter o Proveed Mo SSGCIPROCSLCS odated

Performaace Baal Guarantee Mo » dricd . Aoafliag o
fu, Erued By MJs, -

It i pgresd by 1he pRrties b the contiac! that This sonemct shell ba executsd i 1w counterparts; one Copy lo be retained
in the affes of the Sul Southemn G5 Company Lirvbed ard one given i the Cowtracur,

M WITHESS WHEREOF the parties bertta have exscured Wiz Contract at Rarpchi in b ¢anterpas by their duly
authorized repraporatives 35 oF Hee doy and year hercin above sof Gorth.

Signed For and on behalfof Signed for and on hehalf of )
tlda, Sui Southem Qas Conpany Limitd blda - Karechi
Signamre : Sigraiwe 3

Hame T Hame ;

In the presenda of =

Signatura ! Sigeatury

Bame : — Tea

Slznature ;

Marte
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' -i‘(_ Sui Southarn Qas t
-+ Company Limiljed

FORM ~¥*

. © o (SSGC - sample subuisxion ﬁ:rm} R

T C . SECTION A:BIDDERINFORMATION ]
__ ___ReLy ) T CBETAMS T
Ridder Name / Firm Mame . e e e e e
oy L—-WGS o ...d'-i.ﬂ":-l—* ﬁr:r-*ﬂ" iH'-“—lq_ -r g i: ul._'%'n_ .':l:r L "-_'__ _ - - e
o o -h —_ L‘-'.‘".-:...uz.‘;.m £y ,ﬁ'“" ‘T R ":
s ddreet = DU A e e e e o e
Cantact Person o "_:_"""" T J !
| ComwelMNumber | __ i e ]
1 Ernail Aduress e e mmvens b e mens e '
Dublarufion by E_I_ﬂll_tr .
I hore by dectars that he sample(s) subinbied ave in aceurdanve with the render speciFic ations nd lerms.
1V anderstand tha failure o sulunit coredland complele sample: may loead (o disqualificulion.
| Slgnature-of Bidder: : ;
T T T T G TION 1 TENDER DETANS _
. RFLD 1 o U UDETANS
T:nd-:an o . Lo T .
deﬂ_pt]ﬂl"lj_ﬂﬂrf L 1 ' — e - - - ‘
Ilcm{s} lor which sam e is submilted L o e —_
Qummrv_pfSﬂnu:k Subiniticd . i L — |
O Specificarhon/Breseription of Sample o -
Make: e o :
~fBand: - ¢ = T - =F o T T L LD T
: ‘-?e,n.aJ Na: - I A o
Gunencs_ 'ilEE.hI:]EhI 1.‘.'1:15!11. widl: . __'__ o L
| Other descriplon: _________I . . : 'r

f—————ma

pEm—— e —amem oo - ner——— —|..- JR—

.+ SECTION C: FOR OFFICE LbFI ONLY ﬂ a BE FH.LE P BY _TEE DER “ﬂﬂ“?___ _
T TTTTRIRLD B DETAILS

T WS FE B R rT T - —r—— p——

I Da [l.mr & Tim: of Submissiul

Ll & 1M 0 SutH T S

Received Ty {Tendor Room  Stafl
vame & Stgnl L~ -

e ———d Ll -

- R p—y

-
-
-
*
L,
-
.
—r———— mam—T——— n

!
=
B i Tender Roon Stomp :
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Fomerks (H any)
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Aunexure —

Snpplier code:
FORM-X
agcount delnils Il Benedteiasrd

virement for Trigital Opli nkin

As per FBR, Regulations ref # CNa.A 124) 1T-Budgaif2 B2 =142 ] SR dated 237 Scpr 221w make Ux
ayment onling wef (H-13-2021, All beneficiarizs are required to fill in the batow detils, which is
mandatory.

Mame of Firm

Address of Finm:

CHIC #:
WIN#:

. Banl Matie:

Bank A/C Title nane:

Branch onde:
Hank AJde 4 {16 Digits)
Bank IBAM #: {24 Digits}
7 Infermadon alresdy submitted.

Hote: All payments ranzaciions will be madsomibose menticasd Account derails. This is onfy a

| ot ttroe information to be provided by (he all beneficacles. Incase if the above delail has alrcady
submifted. plezse tick (the box above “Informalion alveady gwbmilied™ end Al asure Form-X is
duily sipsed & stompéd.




Sevrvicelt

Miig: Tn cass of soy soafiey hedwesn xperiad condittons of Tesder Document and a0y other termy &

1-

L

Ll

cotulttiom, the Speclal Conditiozs of Tender Documerdt Wl govers / prevall.

Comiraetor 1o subm the $oflowing within 15 diays after usoancs of Letter of Tntent (LOT).
8 Perfrmance Bk Croaramise
b. Sncp Papern
¢ Insurancs Folicy
d. dary athar Document a3 mentiomed 1o the LOI

Torcal contract will be wads on Nen-Todicks] smmp paper of valus @ Rs 035 per biadeed rupees of
mmw,up:mvﬂhgmbrﬂﬂmmnfm&ﬂalmﬁﬂmTMﬂamdﬂywﬂb:m
by the cantracior nd als pubimit te 00pYy o challen of stamp poper. Further me per Crrvprninest of Sl
Mu:mmmmr-nmmmmjm and T
jusicial stoey paper of the denancuation of repca fvo hwodrtd nnd sbeve shall be wxchibedy om ¢-staup.

A1l kinds of Govermpett Taxes, Dotics and Levies ngainst any item of the contract, ahall gunrely be the

mmumm.mmmm&dﬁmﬂuwmumkmmmm
Crovmranetit Rules, RnInut‘In:gmuTﬂdndunﬂnm in raletion to srbmisslen of Income Tat certifleats Som

-mmmwmmummwmmm-amm

mﬂmﬂﬂmmumﬁn&wﬂmdmﬁmwﬂﬂhudwmhmm
Bood/FEG guarantes format as given In the icpdet Lot glac hid will be jichle for reecticn.

EMMMM{LTP}HM!MHMHMM&MI&HWMW of irmem
ﬂﬂmmmPﬁumumﬂwhWhlﬂlﬁdeﬂnn{hﬂum b b
odbwer party.

Tha completica pericd of the aasd woik ghall stan with effect from the issunnce of Letter to Procesd, which
in gase of wotk salgencics ovald be keued prise to sipning of formal agreement.

In cuse of acrvices and works bandi:

Bids deteymined to be sobyteatinlly resporsive will be qhnnhﬂhythn?mmﬁniwfnrmuimﬁn

«pror, Brroet will be cormecad by tho Frocuring Ageocy & follows;

mwm:mnuiudhuqmyhumthmmuhﬁmuandhwﬂ&hﬂmmmﬂinmm
EXFVETT and : '

b Whmﬁmiudhuwmrhﬂmtheuummth:lmmmmﬁummﬂﬁﬂyhgﬂm
mmwmm.mmﬂumwummmmhmwmdmmm
wmuuwﬁmpummwﬂumpnmmmmtmmmﬂmm
Emlmmﬂuqmwﬂﬁﬂgmmmdﬂmﬂmwiuhnmui

The bidder shall Fill fa rates and pricen for wll jomms of the works / secvices desepbed in the BOCQ. li=m

npuinnwhinhnuntewpﬁmhmmdhyahﬂu\ﬁﬂmthmﬁﬁnrhylhehmmwwm

mmﬂnndﬂﬂhdmdwmﬂhyﬂmﬂprhﬂﬁrnﬂﬂhmhthem.mﬂddﬂﬂn

change § acoand tee BOO or Price Sekaiule {descripion, Quantity, TOM ete) wilk render the bid 22

corrdeponal bid and will by Oebke for ce)erton.

Foy Sobenlerion of Bid Be nglo Stage velope Bi
L cais of Sinpls Stags Two Envelope Tenders the foved bid bond 23 par claus=g)) of Oeneral Terma
Cnuﬂﬁwmhphudhmeh!mlPrwu].Hnm.IfﬂuHﬁhﬂhpimadiuﬂerndﬂ
will alEa be considored. Withomt mbrmasion of bid band (either in Technical proposet or financisl
the bid will o rejscted
Eidhuﬂmbnﬁ!-ﬁiM{ﬂi}ﬂfﬂl:tﬂdﬂﬁﬂﬂﬂtﬂmﬁm:ﬂiﬂlhﬂclmm?nfﬁnmle&'ﬂmdiﬁnﬂ.w
be ented as pull & verid, Lowever other contems of clamse 9 will retuain unchanged. The submission of Bixsd
anponet of Bid secarity i appearing in tha Schadule of Requirmmati/Bid Ferm,

Page 1 0f4

Rev-SCa27
23 Gept 2075




a) All1he bidders ars advissd to fimmiah bid shcurdly (Original histrament) a3 pes Appeming i
Schedule of Requircmént/Bid Fam, whbfchmmhdwﬂlhcmjm
] The submoiecon of fixed wnennt of bid iy ploo miandertary For all ihe beds valaineg: Fa 5000 (HY- o L,
<} Tha word beerent bidder or (ke lowest Bl hep bean sdbtinatzd 1 tood o Dot ad hid
- Bldmﬂmvﬂm&mcmmwn{ﬂm}ﬁwﬁmﬂwﬁmafwﬂh of the hids &

Bid Bond walidity ip for 156 days.

12- T cags vae Tocal agemt iy W offer bid fam ihan oree Principal / Manufaciurer, it I mandewry in
pachase siparate tendar docment for Prlnmfﬂunﬁm,ﬁﬂﬂﬂﬁchﬂnbﬁ ifted writh

ﬁumiﬁndhﬂudnmmmhrb: and the bid adth photecopy of tnder will be

with their Frvoless / Billa fhiling orhich the
15 Comreay of Comrariary
In the gvent (he contrastor i Dot willing mmmmmmﬂp}f Peripd(s) wmder the

sarre termy & coaditfans and fhe quoted Lo "the bid dotimrty, the Gotrector is Liable w
tineis I vritng to S5G0 st-denat 3 1] 0 advence prior to completion of the skisting contract
torm / perlod, feiling which, acticn will be A5 par tendeT tarms.

[T Jgaupagoe
b eddition o the Clyuse 22 - og, OF Gemeral Term and Comdiiion, when The Soecesadnd
Contracteaa) [ Supplier(s) will gulamiy Policy 1o 55GC, the Tnnurance Comprony | (policy iaowisr)

should be registered with SECP, the inuranca policy will not be convidersd J pejected o
coniractor™s risk and cost. The lbsoranes T will b acvonding & the work compjetion od as
roanii o in the somrecl f tardee Eﬂﬂ perie

I8

hhﬁhmmhmmwmwhaﬂmluﬂ:ﬂﬂdwm Hewovee,| (e alternative

bmmmﬂmmdmmuwwmhmmmﬂmmﬁEHMEm
mmmn

Apphicable,
20- S50 will oot pay invoicss If they mumd in adfter & montha of work completion £ mwierinl deliverad,

21- It &= memdatgry for the bidders fo follow all dhe wermy And copditions given in the tender
edditlen S deletiony ! smepdment aad sobmd l]:hida.mnrdiuglm?hu:ﬁnu.mlhﬂmm bldders wne

only a3 per S5O0 tender teriy znd

T2 The bhddeticomraciors are required w their ondy ooe Bunk Account mowber [IBAN pumber) o the
“FORM-X" sitsched ¢oly signed & samped mﬂpulnrcumﬂnn.whuhdmﬂhﬂrm(m Chamipeakle) B

el the: frtane paymiout nswtons F
1 Pyvinnd:
Tha sepplier afer debivary of goods udimwmmmmﬂmﬁ‘ﬁmﬂ
Company, coptaining following infumation e
i8] Purckoass ordor Mo, & dabs g
1) Leetes
i) (Juantity
L) Frico
{c) [voles vahwo

n Poim of delivery

Y D:hmchtﬂunmmah'.ﬁ;duﬂm d-ntp,

M Supphm{a}mmdmdwnh&ummfimmldmwﬂmﬂgsm A% TENET,
b
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Afnex "C™ & Anten "I" [whichever spslicable) in vizeh Sabes T (of mlevint Sales Tax imvoics) i paid

Foymoent will be made within 30 dayw oF eciiplétion of staed Seguirsmeit.

24, In caw It insocance pobicy submitied by the conncoor b expited during the execution of job, it bs tha
Wﬂhmdﬂﬂﬂhmﬂhﬁwﬁhmmmhm&upﬂw

b i — cdoned
In case the job is not completed within e given tinee as por teoder terms and tha [haurames policy submjied
try the comtractor expires, the contracter s liable to get this meorance poliey renewed 7 updatsd immedisboly
#ill the peziod of the job is compieted ¢ commissionsd an per topder terma Biling which e contracior will be
ragponsie for ury boas b S3GLT.

75, Bidders onn quote thieir rates on both e, Schedole of RequinmentBld Form aa well 23 Bill of Croantity {BoCr

26 Subsecizat to the fanuancs of LOL soceessfil bidder has to cobmit 1% Porfiurmancs Benk Gusrenize of the
contract wEloe unlexs and omtil wpecified in the tender documeant

#7. Company Tetrvs the right ¢ award the Pacchess Order /LOT to must advankagecus blddes.

mmwsansgwﬁmwm,mrﬁwmmm&um
milion snd ahove, hiddera‘contracions ar required to submlt e Brosfcal Owasc's nformation for Puble
Procupement ContractaPurchase Ondos (Anneoore L),

29, Bidder will be blacklicted and hencsforik cross deiworad for participating in raspective category of Publy
mw@ﬁuwﬂ{mmmmMHMMMﬁmamm
m{wﬁshhmhﬁp]pdufmdudmumm},hnhmdwiﬂﬂﬁn&hmmﬂ
frauchdent practices, if in hreach of obligationts} under tha B conditions:

») The trickiey bhave wikhdrawn or modificd heir bid during the period of bid validiy aa spacified int the teadar

beris
h) Having been totified of the acceptans of bid by procuring xgency during the pertiod of bid validity (D
failure & sign the cemiract or secept purchase ocder {ifY fail or refose 1o fumish the performence seeurity or
1o somply with nmy mther conditfon 29 mentioned m Ak ioder docwment.
S0, Wharsver fie "Rato Ooly” is nrentioned (either on BCK) or anywhere in teoder documents} he sxme aball anly
MuﬂhbhnﬂmmadhglﬁﬁﬂmmmﬂmmmMumeimmuﬁm‘mlhﬁBDwa
basis., b cass he periremient 18 on flem wipo bitis {100 packege haxin) then ool meoseding 15% of
the crigmal Procvrernent for the ame e {on ibem wise basts) o given i the BOQ.
11. Lty It vase when the tendor 78 floabsd an LOT basty, fallowing clmmns to bo applied:
a) Mhmﬁl}mmﬂﬂhfmrﬂﬂﬂwmﬁlmwhﬂumﬁmm&hﬁ
f itation 1g Bid, Sepanrs fixed bid bous I be submited against each individusl LOT and fio
validity ta ba 150 deyy al the dooe of opeming af proposal.
B) Puhution for &ach LOT will be earrisd oot separatel Each LOT will be seranded separaitty.
E .S mewﬁﬁwuh%;fhmwmhmmm Lo%% sl oeder will
Mﬂmﬂmﬂmﬂﬂm?ﬂﬁﬂdﬂﬂﬂh@awnﬁdﬂﬂhmﬂmﬂdmﬂmhﬂdwuﬂm&m
cathes.
33, Receaml of Grievances Aond Setflement of Dispatea:

. mﬁmﬁﬂmqﬁmwmda{Mpmﬁqwmﬂmmmﬂbﬁﬁd
mlndmnuﬂﬂmwﬁnlmhahﬁmlﬁﬁhmﬂwﬂmmnf
thy teclinleal evahuntion vepodt and five days after insusoce of final evalustion report.

v T case, tha complaint 15 fled aginst the techoica] evalustion reporl, the GRC siall suepend the
ptocirement procaadings.

I case, the complrint is fled after the issumnece of final avaloetion zeport, the complainant cannot
mise any sbisction on tecimical evaluation of the report. Provided tht drc complalnant may mise
MuhjwﬁmmuwpmufﬂuﬁnﬂﬂMmﬁmmpuihmwhmﬁqHMthmﬂm

] bidkting procedure iy adcpiod. )

14, All e baddes s allowed b perticlpsts in the subject procorement withoer mpand to
sationalitforigin, exoept biddare of sams Tatinnelityferighn, probibited in accordance with policy of the
Faderal Government. Followlsg countrics are incligible v partcipata in e procsmant process:

¢ Inidia
* Jorael

Boae-30-I7
23 Sept 2025
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33. In Open Competitive Bidding Procedors whers the quoted prics in leaa thén B3, 500,000+ the Bid Boud
will be retained in liew of PR . l

36, mmmmmuﬁmmmmmnmmrmﬂmwm
attached with the Tender Document wiso the Bid will be lisble for rejection.

JT.MTMMMHMmWhWWEM,Wm B 2023 “B-
Pak-Feoaurenen! Reguintions M!’.hanmﬁrmMMmﬂﬂﬁﬂTthm Ingtructiots
o Bidkern andi the PPRA EFADS Rules, the S R0, 296(TW2023 will prevail. |

|
1
1
i
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Se i:-"]L.ﬁB'IA— '-3_

Tender Eneuiry No. S5GC/LIY
Spocial Condiions sf Temder Traconicint

Noteoin cost of any cortiict bebwern Special Candibions of Tander Sacument and amy ohfer tamms &

conditions, the Special Conaitfans of Tander Dacoment will pavem / prevel.
L Warraucy | Guaryolre Coveryes ,
i} The sbovesfal bidder foupplien punrambsr dim g powk. aupplicd againat abuve hondor aguiny we 0 ol aesme

isy nexordancs witls the tendtr spuosWicauete & Porphoe: Urdes aisdafal i sesd one in sesuntane: with the
lbean dpproved ktmdads and s of poid workmendhip £/ qualite. Ay ew of pud of i P Ausl I be

stubuta e of H opensing The ppowificd crikoin sepof imgaon oamivd e ol s, Thae i soth e even he

fox ¢ bbddar hetely womand uel wpderiapg to ropleoe the, sume o Doy Beflvery Prid QDR bt

- INCCTERMS 2000y Lo Froa of sl oomrhinbudlug butupd limited e v tpusiaclin Taket VRS WitietoIn cone
£ Auppbier fajlure to rpbce the g lExan_indmy d oS e dheloges, b L
e raphace, d Bl L ofbes™

TATE eqbavs Fledyr i PR B thic Eutons il BRI S ple iR Puxfiind ek v &

capershon incuresd by the purglwacr nthi rogand,

il Tha enonaecfil budder © vipBer it cenfinm than e worruimy Bir woi=curmeatle dems wil i miied
S 15 mpaby s For cosmamiohle ileme e Clomica. Baivan aer e 1] ngnion vadidd for 6 montha elker the
goode b Tannh vwcgersidly dalis chod or Semmuidiond.

i1 br da oy that the susesnadll bidides  sappllor wmil sulsiget M annched andorsking at Anies, duly

ksl mipeal & stunyod,

1 I i Wcpts P (NI P s mu 3p3jilucabbe. clac noaplion sl conslirme i ull suppkicd goads wnder
e RN ¢ DUTChiels OEer afd (0w, WnEsed il nesd st 1F vepren aneibcle wgwl ing@pprgs skl oecetd

iU AR R T i by wnkess and gthotmive pravidel & Ui cosauct  pucchas ok,

v} The Wurcanly Undenahing el provitked by dbe sacoepiiul Buder ihrequined i be subinibicad & kel on

R 2O = Medi-junhielal Stumg poyer and whoakl belduty ninriead 5o,

el Tn cuse of Supply, Imsollaion, Teatlny & Comivisdaming, siiee all dwag weii s oo s s lnvad el

uh, thencGrs, Lhe poymeces vCauplisanll borelpased wllut el malBuidui. Tesig & Crasainsige - — - -

2. Rld Ercyrity:

o Ped bond submesbon £2%] oF e hid wmuui we mesibeesy w0 the elpuse 9 of Ceenerl Torums . S
Condlit. b be wepicd os neil & vead, e, othur el i twre § vl inkkis Ul wenged, The
audailaadn oF Nxod omcant of B sconridy In oppadrirg ke the Sohudube of Regqeiress R Form.

By Al the bidders ore advlicd 1o famdsh Sxofl b we My (Onyingl logbrumean) i per Ut appeantg,
in Schodnle of ReuiremaenuSdd Fome, Gillng whivh hedr pid will be noested,

ef  The mubiinkion of Bacd amount of bl cecusily i 2l Undpry diw all 12 ke walubng Foo. B0 0OQ-

ol '
dr  The wawd (eramsd Eidder oo the mmm-:lFLd bidl bra bz subsibdcd 1o bl 63 medat advan i

bid,
ch Subeclama 92 ol the Capaal Tmatﬁudhmw bet vkl 25 wuH & voad, hpwerr, OFsT COPEME

i of el ikl nemeuin umghulbpad |

Ao lrpd F o n of Bid By nicr Hhn [nopFnxph lAding Frecegureh —
1 cose of Silghd Suge Toro Envelupe Tombor dif fased L I.H:Iu-liu prot el e of Genen Terms &
EommBions w be il i ihe Technivol Fropussl Hewever, [N bid i id plucsd i che fAnspcial paopoasd
bl bt e combirred. Wit ybngimeaon nfbad Gedid Gefbor in Teeimigs poapisal or el prpest)
i Brind w oL b fupoctial

4+, UL YlIry:

Al ultors ahill oormmia valid o e 20 duied T |I!: ity (F pumipy o beds and bul Tgied alull epnesdy valid for
1500 finys,

5 Drchrstton f Inecpdby Pact | Coriffieatiots b retutred by be sutamliad by the Suecessiul Blbber on. thalr

lentarheade 3fear [iaunnee of Funthiaie Srder [PO)OF Lethar of intent [LO1, ko the vabue o BE. 10,000 000/ [T
BN Nisp ot ubpve, ANMEXUREC' B 2 mancluney il.:quimm [ue atwenosliil Badder,

. Sosrmg Dairy:
“The guecas Bl Bidueyr ol mﬁigltuggmu{chulm ) v staungy o Falo o] G e o o S
bR e R h R e

arpan theheol b the'ohfudin ol tha archobe srer. o an (e pre

s wpegified b Wi CGiovemmentond Provinen of Bindh.“ Farlber @ per Gaterassntat Sindbe Bowrd of
Reveuue fatHlcmtlon BO.CISEY B0 RRALT-1 7201207 dased 0A-06-2072 wll |wdbclal and mmajudiclat
ihmp poper of iks detmtoliotisn of ropes T oddced aol abave shall bt oxcortrdy so i<,

1. Cancgllaying gf Farchass Dpdsr -
In casc the sopp]scr ik 16 #Arver ke mokedol waitlgm the apeciiiod deliviry sehadaile on glvew ki Furchase onder

1, b e i wpiioe 120 dayrs Wil the iy of e specidiod Jidiveny schadule ai pur FMaduse Crder, te
Marchuph Ciader will e Inooted Sy ically m‘u!:-:lh:lj n qlppi:r'; robe gk & cinl Toersver, Kot 1hee sake of

Pagc Il 4 LF-Ram1l
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chariyy Inquidabed damogus (Clouse-27 of Soneral Tenre Corphitlome) orid Dol by Supplicd (Clocte-28
reneral Tormne Coned i) will e doeuved wa it in e Geneuh Temes & Comditives of the wender

1. Lorpggt Pogtel Addresy,
Bt ane camembally Puguired w2 provide corroct ond et Bostl, e-nnll & ek wddrerses, Phonsfeell!
ey wt the tinge oF punchase of Tetok g uitecats o ek (e unad mely gamimonieasio, failmg which in
wviuh ul iy fom-dzlivgry o mfumetion fenmrnmistion the rrug npaaiey wlll e U legld Ao ponaite o
bld il ke conabdemd pa oo s

9. "Tn cpor: (e Hpcad mpenl rquisrksl ks ofTer il B e -Ill-mlum.' prinsipul 5 i urs o 13 meodeduoey |
prchage geparty nodor docamknt For aoch princpo f e rar, ading wikch tha bl sebendmad widh
vriginal lenlpr domorpend will only bn_mn_npb:@ﬁga_ﬂ,nrhidwﬂ losapyr of Lndr docurmend will ba I:quﬂv
4. “Driginal eoimber allp of wko which & iermed wilh erigs lﬁﬁrmmwhu@qqﬂﬁﬁgﬁ
envelone ot Lhe rime o, bid sofglaaknT, -

. miaaden. L, e | It i el ST L RS
1. The Sucesntul Conractarizs £ Consihanitsh kel nlhilliimwnFPmMﬂ'Tm Certitmate Wil e e
invbon £ iy Drilimg whlch D payiesd. will L b ndemed, .

Ria nmm g g e g

l’l il Mllie Foadenalaoinn B whdadiaa il uedhid Al 1o sl
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- manutacunes End approved by Tie ClantFConsulant bt nol imited oo

o Sedquerce of opacalions Of Chillers eic.

e Mevbranon of th nasty insinbed infegiated squipmanl,

+  Oparslians arnd maelanance of iy Ikagratse piping and piom bing nebwark.
- mwnﬂﬂwﬁnmmdMa{nﬂwww'ﬂmm.
+  Opotalions of newly niagrated EMS syis,

-

the SEGCENGner.
..-_."."—"-'-6".
[ R
A T T
- L) !
l:‘?’/" 'ﬁ.f-ll
' ~;.Eerv.ar~1
. ,'\Hl..l'ﬂ'r.,ll_ i -
e
i
- N .
R N vt} Lid Carraral Roope +f Miorks j.’;ﬁ;{r}g
ST Consstng Lngevers R I W,

]



Civil f Mochanica

Transportation Of gwner fumishad Waler Cooled Eleciical apavatad Chilers from the

22GCs Karachi Terminal stone b the SSGCL designated amsa B the sale lowering indixling
&HL, gupplied MCC Panats etcinto the basemant al the SSGCL Head Cifica and placing it in the
pre-defined areafspot. Throughoul the axecution period, normal offica operatons—nauding ajr-
conditioning—shal ramaln uninisrmupled,

Tha acopa of work inciudes, but is not limited e, tha folcwing:

8
bt

t.

Iripeclion of exlstimg access roules and lpcalons for the safe Uansportalion of
Chilers/AHUWMOC alacinical pansls 1o the basemenl of E3G0L Head Oifics,
Arrangamant of al resources matertal and machinery {crane, (e will be under contraclor
5COpe.

Tamporary removal and subsequant reingtallaion of sy cbarudions encounterad along tha
tranaporialion peth—such az cable lrays, pfping of simllar servicas—shall ba 1ha
rasponsibiity of lhe coniractor.

Shifing and posfioning of iha Chiller, AHU. .and MCC Panels al the designated instaltation
location= through rgging, usihg & centifled and expanenced rgging taam.

The contracter shall ansure hat removel of any cbetruction doss not affect or dsrupt any
operatlonsd ar kve systems at any slaga of the work.

Any damags to the exlsting buliding Infrastruches, ncluding but not Iimited to floar tiles, walts.f .

falEngs, Mnishes, or servicas, causad durng e IRNSEOaE0N and exacullon ufwuﬂ: zhall
be repared ar relnstatad by Ihe Contrador at #s own cost to the salisfaction of 1ha
SESEACEngnasr

Following requisies ang ma'ndamry before staring nl ma‘nm‘hl rangporietion, fing and

rigging job.

+ Certificallons of crane and valld license of aane operstor from 3™ pardy.

« Rigging plan f malhedabogy is i be submitted 20 days in advence before starting
rexres powtalion andt Hling work,

» Vald drd party Inapacihon cedlilcate of 100l £ equipment’s to be usad in transporiation
amd rigging joh,

« Thallfifng, shiffing. and kavearing of Ihe chilers up to the designated foundatdon level
shal be canled out under the supervizion of a thind-perty certifled Rilng enginmes
engaged by the Contracior.




am 4aE B A T T -

SCOPE OF WORK
1.0 Genera
The vcontractor 2hall Furpish all labor, rnaterials Carnct Hoam; Ohoatvabiar Layout
equipment, and supervision o construct & freestanding
cbservallon f conteol reom within the basement @ S50C -
Head Office Karschi for HVAC plant room. The
struciure shall utilize the exdsting concrete plllar ag one
cormer suppart, with three oustom alueninum hox-
section pitlars completing Lhe stractural frame. The N

.detign ehall provide madimum visual coverage, e,

ithermal Huulation, acoustic pecformance {minimum
STC 35), ard fire resigtance.

L)

2.0 Structural Framawork
Fillar [ntegralion: The room’s footprint incorporates ont
axiating concrete plilar (15" 3 2.5 This pillar chall serve

as the primary shractural support for that comer. The ] ‘J
contractur shall securely attach B roof header and wall e
framing to the pillar using nen-combusiible anchors N

(expanslon boits or chemical anchors) with apprapriate B e = -

W o Sl

fire-rated sealants

Alusminum Pillays {Three Comers): For ths remaining three corners, supply and install 47 x ¢ (1015
i x 101.6 tmy) extruded aluminum hollow box secliona, wall thidmess minimum 3 pm {863-To
or equivalent), These pillars shall be anchored to the concrele float slab with base plates and
epoxy-grouted anchor bolts. They shall extend full height (8 [¢) 1o support the ool structie.
Upper Framing: Connect the three aluminum pillars and the existing conerete pillar via 2 peri
header system of aluminum C-channels or custoin box beams to form & rigid Ting
suppotts the roof and provides lixing for the glazmg, and knea wall panals.

3.0 Knee Wall (3 ft High Base)
Constructiom: Tha lower 3 it of the walls shall be sonstructed using fre-retardant (FR) samd
panzls (mineral wool of FIR core, 50 mim thick) nwounted on the aluminum gub-Frama. Om the side
of tha concrete pillar, the panels shall be mechenically flxad or bonded to the pitlar sucface vsing
lire-rated adhesives and mechenjcal fasteners to ensure a confinucus thermal and acoustlc barriet,

4.0 Glazing (Above Krad Wall)
Tvpe: Doubleglazed units (DGU) with acoustic laminzted gass. Minimurh 24 mm overall thickness
{e.g. 6.38 mum laminated + 12 mm air gap + £ mm tenipered). Frovide & minimum STC 4 rating,

Framing: Clazing ehall be eaptured in aluminum prassure plates or stractural silicone, ensuring A
contintous seal around the perimeter. The glass shall exlend from the tap of the knee well to the
underside of the reof header.

Comer Treatment: AL e concrete pillar corner, the glazing ghall bo trimmed to fit precisely agalhst
the pillar face, with neoprene gaskets and sealant to mamtain scousics and Jesthetics. '“‘"‘*




5.0 Raof System
Struckure: The roof shall be supporied by the thrae 474" aluminum pillara and the concrete pnllar

An sluminum toof Frarme (C-section o tube geld} shall be f2zbricated and bolted to the pillars.

Rood Panel Tnstall fire-retardant aluminam composite panels with a glass fber reinforced polymer
(GFEP) core, or a simdlar certifiad fire-retardant roofing panel (Class A [ AZ-s1,d0%. Fanels shall be
mitrimuim 40 e thick, with sealed jotnls, and inwlude aslight pitch (mimimuam 1:60) for dralnage
i the Lasernent envirotument requires condensation eontrel

Insulatior: The roof aszembly shall provide thermal insulation (U-value 5 0.45 Wim2K) and be
non-cembustible to comply with machinery room hire codes,

6.0 Door

Type: One douhla-glazed acousHe zluminum door, 25 wide x 7 high, positioned fush against the
face of the concrete pillar to maximize visual coverage. Tnclude an automatic drop seal, heavy-duty
hinges (3} and a moctise lock suitable lor plant room eavirenments.

Integration: The door frame shall be integrated into the aluminum framing system with thermal ‘

breaks and aeoustic seals,

7.0 Fira Retardancy & Sealing -
All alurminum structural membets (pillars, headers, sub-frame) ghall be coated with intumascent
paimit ki achieve a mainimum 30-minute Are resislance rating.

All penetrations {for electrical, HVAC, etc) shall be fireshopped with approved inkumescent
sealants and collars,

Joints betwresn fve naw structure and the existing mnn:rel.'e pillar. {loor. and walks shall be sealed
with fire-rated acoustic caulk,

B.0 Finishes & MEP Coordination |
Floor: Provide self-levreling compound and anti-atatic f epoxy finich aver the existing slab, or &

raised access (loor as required by the aomitrol equipment.

MEF: Coordinate sleeves and cutouts for Lighting, power, data, and HY AC {fresh zir / mini-split)
penetrations. All such openinge shall ba framed and sealed to maintain acouetic and fire integrity.

ender ction Addeandu
Bidders ara required to;

1. Wisit the site to verify the exact dimensions, conditian of the concrete plllar, Boor Elal’ﬂ'ne::nir
and basemment acoass conatrainie.

1 Submit a method statement datailing bow they will achieve the specificd acouskic (STC 2
40} and fire-rating [3-mln structural, Class A coal) peHorrnance,

3 Provide mzletial datasheets for the Are-retardant roof panels, glass unils, and intumescent
coabing with their bid.

:—---
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SPECIAL TERM3 AND CONIDTIONS

FAQJECT HD

FPEQJECT TIFLE 1

DATED

1 ek

20™H AFELE,

aEdal HEADT GFFICE BUILGIME, WARACHI

T0xd

SPECIAL TERMS £ CONDITIONS

mmmmmmmesammmﬂmmﬂamrmmmmm
wlth provishens of requiramond st forh elowdens |0 the conired documants: thege condlbions $heal govsm.

Relerancs Clagss | Clauss Daaripbon Cortraect SHpulatons
Tima for conplillon GhaS bo 160 days. Howsser, lafter o procosd
Compledon Poddod {LTF) nith Unsadine wioutd ba saparaksly issusd foc aach siage and
LD» shall apply ndlviduathy [oF aach companant.
Compomenl E_!_ Pra-zhipment of chiller i
braaigoam = B Hobhizakon } =
dmaliias E b] Civil and alied Works 3 Days &
e I PP SRR z
Past-shipmard of chifler &
Lot 2 /LTP-2 a] Transporoton & Loghlics 5
Pagsn-2 b} Hechanical Pumbing YWorks 120 Days ‘é
L2 Craym ] Eleckical Werks
i Testing i Commistioning T 1 E
Lot 1/LTP-3 E &
;"“'h“: Pogl Commissioning Test Run } 30 Days 0 &
- Previpion B Supply. Instalalion  and E
Lal 1ALTRA- commissiondng  of 1sms  png  Gpanen E 3
Catjunctian with | invaniony as dalsiled In the BOQ (Sedmant & 1B0Days | 3 g
Phuus-1 separales, Cooling code, and Congenzer | & §
150 Deyn Py s Bolor sl ) affer LOL ACCapiance -
A it LTP,
Pesformancs Bond £9% (Fva Portend} of Contrad vplus
Foaban i Mooay 5%([Fava Parcanl) ol all i rryade ke Lhve Connachar
Mowde o Panmnant 1, Frojad execullon besad on U sciual work camed 2%
ol cucullive prograss of 25% of e ol job,
yutiad, and submiked By e cansutant
2, Projaat execution based on the attual work camied A%
al cumutathve progoass of 50%. osted, and
wulamiied by Uhe coaautiem,
3, Project exeadion based on b achia] work camied
gul cunruiatve prograss of T5% of Owe bolet oy, e
vetled_ and submitied by Ba eonsultand )
4, Projesd seecuton Comphllon, wetked  end B0,
submined by tha fonsuflant,
5. Site acceptance leat, Tnal commiptiching ad
__handover tp 3EGE .
Maibanmnce Sarvices | Comorahnsive sanvices far 1 raer afler Taking over cenficaky
Esgugd by ther SSGC
wiareanty Prriog 1 Yaar aftwr Taking owir caiifcals laswed by Ba 556U
Liguidaied Damagos | 0.1% of Coniract Price kor wach dey of deiay. ax, 1% o

Coondracd Prica

T
I e
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Technical Speciflcatluns

HVAC Works
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BEECITICATIONN
150

1
FPRGIECY TITEE : S5GCL HEAD OFFICH BUILDING, KARACHI
T

DATLD

Ie™" APRIL. 2D2¥

BASIC MECHANICAL REQUIREMENTS

1.  Ralabed Docunanda

Dwawdngs and peneral previslons of Contrace, nchiding Cenaral and Speclal Condidons
APy 10 Lhis SacTion,

2 Inabructions bo Tonierdnd

b

<

4)

The Speclficalons & Prawing: make refarance 1o certain Sondard Spacifications and
sen 10 cemaln meoufRcurers and equipment modad numbers, The object of hese
references 15 to ensure that the equlpment gnd materials offered By t Tenderers and
supplied by the Coniractor are In aceordance with the required standard of quakity,
workmanship and capaeiies, etc. The ohjact Is net wo lirmh the selaction of aqulprn
to & partkculyr manpfacturer wnbess spacificalty mantloned In vhe tender docuriane thal
a particular equipment andfor mateniy 15 o ba supplied

K 15 cdarified that the equipment and the malerials complylng with varow standands
and of manufacturers other than mantioned (0 the menda documsis shall be
accaprable pravded they meat the requdred capacites as spocified and meat the ntenu
of W spacifications regapding qualiy and workmanship.

In case there b any deybadon between any™lain o raterial offered by tha Tenderes
from the tender sptcifications and drawings, the Tenderer shall clearky draw attenzion
boe all $uch devlangns and ng such Tbem of faTa)al shadl be supplisd by the Contracior
wthout prlat wiimen appreal of the Englneerf Company.

These Specications and accompamying Drawings are to ha conskered as
supplemening each othar and as such are Intended to serve jolntly a5 the Basls upon
which the Contracter shall ustabiish & Conuact Price, and wpon which he shafl base the
performance of the requirad wark,

It & the ke of these Specdfications and Dravdrgs to call For fnlstwd work, 12sted,
camiplers, s ready For opergulon,

These [Nawtngs and Spedifications e presented To the Tenderer with the
writlerstanding that i 15 an expert and s competent In the preparation of Contact Bld
Poices on the basls of Wafasmarion such as 15 contilned 1o these documents, which do
nat Incliede asturance as to thair complete acturacy dnd valdity, In Al detals, and
which may depend, for proper soecuthon, upsn Intepratacen by rhe Engioesr)
Compamy, and pther Authoritles, during the cpurse of constructian,

For 1he above reasons, the Tenderer shall understand thax his submiston of an un-
quaNfied proposal commits him o perlorm all work sxpressad and lmpHed in the
Drawings and FpecHicanions without addkional compensavicn. He shall further
undarstand that such submission commits hin withoul axtra compensalgn, and within
thw Scopa of The Contract, 1o the folkowing:

il To provide, B required by the §ngineer! Company.. the bems or amangements of
greaner quantity, better quality, or Rdgher cost In the awent that 2 disagreemerit
with regard w; such ltems occurs bitween the drowings and 3peciflcations, o
within one,

0 - Ta provide amy small items of work aor specifically called f'l:I-l but required 2o
complste the Intended Installadons,

W]  To co-ordinasa hbs work or adjust te sanee 50 than conflicls it 5pade o ned ggur
with othver iemdes Jrvaheed b tha projech

b Ta coondirnre hr wodk or adhust the sams 10 suft she or any odher exlsting
ndiions,

,-ﬂ'—-

Fahirn, Man)) & geSouza (Pet) Lid,  « ' .-
Cammiting Enpinesrs
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IFECIFICATIOHD

FREGJECT MO 1 1aDa

FROJECT TITLE  290GCL HEAD QFFICE BUILOIHD, MARAEHI
DATED 1 26T AFRIG, Z0ZE

3, Dosipa Life of Equipment:

i

Tha desigm M of all equipment and matedal shall be a mintmum of 25 years, Bidder shall
ity 3 equipment and material that has a lowar disign fife and shall ndicie
proposed dasign Iife in his bid, ared thiz 2hall be subject to spproval by the Englnger,

Starudiardy 10 b kapk on Sitot ' * -

The Conractor shall mcuntain 2t Ky sioe offica 3 hard-copy of all seandards thar are
reférznced Wy thesa apacificaions, The Comtractor shall submit o the Engineer! Company.
and obtaln approval on a lst of all standards cthat he & recpiired t0 malntain In his she
office. The cosl of mainBin these standards |5 assumed o e covered [ the overall
oot pricg,

Inderpratadion of ihe Drewings & Spsciloations:

a} Edcopd where modified by g specific notation to tha contrary, it shall be undarsosd thak
tha indlmton andfoc descripiion of arty Bem, o the drawings or spacificatons or bath,
carres with It the Insuructions to Tureish &nd dnstall the [tem, regandless of whether or
AL thés Inetrceon Is expllcithy stated a3 pan of the indication or descrlpoion.

Bt h shall be undersiocd thar the spectfications and drawirgs are compHmentaty and ame
to be taken tooether for 3 complate Interpretadon af the work, Exceptons am that
notey on thd drdndngs, which refer to an indhddiral element of work, taka precedenos
ovEr the specifications whars tey conflict with the sama,

<} Mo exchzipes from, or lmitatlon, In the language used In the Drawdngs or
. Specticadons shall be Jmerpreted A6 MHaning that the appurtensncas or accessnras
nacessary b comolets any requlrd systeem or Ivem of equipment see omiiad,

d] The neCessary Drawings utilie symbols and schemag; diagrams w ndicare varpus
lems of wierk, Nemther of theze han sy dintenshonal significance noe do they delinean:
‘e e requAred Tor the Ineendesd Insialation:s. The wirk shall be nstafled
Accordince wth the dizorammatic inem axprassed on the mechankoal drawlbgs, and in
confeimity with the timensions ndicaved o final Architectural and Structural working
Orawing: dnd on squlpmest shop drawlngs,

) Mo intarpretacion shall be mode from the Umiatons of synbolg and diagrams thak any
efemend 5 neces:Bty fr Comphete work are excluded.

Ty Cartain deralls appear on the Dranings which ara spacific with ragand 1o the dlmen sioms
and poaitierdng of the work. These deralls s Intmded only for vhe purpose of
eatabifshing getaral fegsibilty, They do nal obviaie Aeld co=ordination for the dieated
Wik,

g fematon at wo the general ¢omsmuction not avidamt in s specifications and
drawings shall ba derhved from stnuctural & architectur) drzvings and specificalions.

Exacutios of Worko:

6.1  Proqram of Woeks

The Contracior shalh submit 10 the Engineer/ Comopany. 1 dawiled Fragram of
Works within 2 weeks from the accepranca of his tender shewing the Inlended
mathod, stages and arder of work exacuton in coordinatlon with the building
congtruction Program, together with the durmion be estitnared for each and svery
stage of the Works, The Frogram shall Include ac leasi tha fodbowineg:

4. Daces Tor subendssion of $hop drowings and echnigal subsnlirals;
b. Dates Tor tha placeownl of orders for equlpment snd g taelals:
G, Exptctud completion dales for bulldar's works, &, when work sl dseds to

be ready;
-""]j_' Fahdm, Man]t & deSouga [Pvi) Lid. Eanky; Bechanical Raquirements
pug,  Somsulting Engineve Section 2306 D1 - 2




AFECIFICATIONA

FROJEET HD 1 {ApA
FROJECT TITLE 1 ASACL MEALD OFFICE SGUILDIHE, HARAOQHI
DATER 1 2Q7TH AFRLL, 2024

d Deivery dates of equipment and matsrals (o Sies;

o. Dates of commencement and camplstion of éwvery stage of the Works in ln:
with the building constrsction Progeam, 1e, each floor level and for Zone erea;

I Cates of documentsfdrueings submissions  to  realavant  Covenrnment
deparoments o obtalh the necessary approvals;

p. Caies of requirement of temporsry fadilitbes nacessary for esung &
l enepmiisloning, & g. akectridny supphy, watar and town gas;

h, Dapes of complatian, testing and commissloalng; and

1. Shen term Programs showing the deialled wark schedulas of caming wewks
l and monchs shall 2lso be provided te the Englnesr/Company. Pragtany thall
be regularly updated to reflecr the aciupl prograts dHd te Mest rhe

Lontractor's obligaians under the Contrack.

In rddivon, detalled submission schedules for instailation drawings. equipmert
and testing and commlzsioning shall be submined 1o the Enginger/ Company far
approwal. The formats and information 10 be Inchuded I the schedules shall ke as

. ) reulrad by The Engéneery COmpany.

6.2 Qultder's Work -

The bullder's work In connectlon wirh mechanlcal squipenent Fooms Consrtion
will be arred out 35 part of the Butiding wotks by B Bublding Contracior ak the
axpants of the Compaty Representative. The Contracear shall submit Full detalls
of sreh requirements with 21l deralls for openings ragulred 1o be kept for
movernent of equipment, and for electical and mechanical services, within 3
reasonable time 1o the Englnesrf Company for approsel, so dhae doa
consideratlon may be given bafore the Bullding Contractor cormnences tha
building warks i accordance with the bediding Frogram In the areas concepmed:
The Contractor I3 requlred 1 mark cut at the relevant facatians of the Site the
sxact petitions and sizes of all such wodks and to provide dewailed information of
cuch wirka 1o the Bnlding Contractar 1o Facilliate hiin o carry oot the bullder's
wrirk 2% the workl proceed.

The Contractor Is alsa raguirad te et all skeevas ln masanry sod concrete works,
of the correct size and ai the corpedt loacation, Hefore the works are camried.

'. All "cutting-wway' and 'making-goad' shall be carrtad out by the Lontracwr ar
"l chargad to the Contracter, if thase works are not coordinated and done In Wme
whil¢ the chell works are being axecuned.

All wxpenses propetly Incurred and los2es sufferad by the Company
Representative as a result of rhw Conpractor’s fallure to-comply with the above
requifamants are recowecable by the Company Raprwsenidiive from  che
Cantractars bily,

6.3 Coordinailon of Contract Warks

The Contracter shall coordinare the Works with those warks of the Building
Convracior pnd any ather eontmactors and sub-ooairactors,

I The Confractar shall note that the drawanga supplied to him only indicaw the
approximare lacations of the works. He shall make-any rediflcanlon repsonably
required of his Frogram, work sequance and phrysical deplowwsent of bis works ta

ant the outcome of work coordinathon or as metessary and ensure that all

l cheaming, adlustment, test and conirol palts are readiky accessitle.

The Contractor shall pey particular anention 1o the bukding works Frogram and
shall plan, coordinate and Frogram his works 1o sult and adhirt 10 the beliding
wiorks b accordancs with the bullding Progran.

a
o

- Fahim, Mand & deSeuza Pyl - -
e Conaiming Englnaars I,';. -~

I.'t ¢.ﬁt;ﬂl
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Beh

Any glpiificans peablems etwountered doring the coordination seork, which are
bayorsd (he Contractor's cohbol, shall promply be reported to the Englneery
Coatipany.

Lopreraijon with other Contmoors

The Contractar shall cooperate at 2ll tmes with the Bullding Contracror and 2l
ather contractors gnd sub-cantractors in order tp achieve effident warkRow on
Sha,

Ay shgnificant problems beyond the Contractar’s ¢ontrl shall pramptly ba
repartad b the Evglaesr) Company. '

=l Superagion

The Contractor shall kesp on the Site & Site Engineer slong with & tenm of
competant and technleally qualifed e sppemdsars ta coneral, superdze and
marnage all the Waorks on Sie, The Site Englneer shall be vasted with sulable
powert 10 receig Insirucrons feom the Engdnsary Company.

The team shall be of adequate strengsh and a1l persannel deployad on site by the
Contractor shall be rechnlcally cormpatent and hawe adequata site axperence for
the works, The Coptractor shall submit the OV of all such personnel and abiain
spproval from the Emgloeer) Company pricr te whelr deplaymeny on sie, The
Contractor shall Immedacely replace any Site fupttviiar whose expanence, skill
ar competency 15, In the oplnion of tha Engitwerf Commpany, found to be
Inadacuaes for the particplar work,

All such approvals pronided h'p'_lhl' Enginuer/ tl:-:-:npmw_shall o, relleve the
Cantractor from amy and all obligarvons of the Conuradt, The Cabtractor shall akso
Fefar ta the Condltions of Curltr‘m:t for qther specilc requirermmts, If any, on $ibe
stpervision,

Toden; Farmita b bapaodion: -
8] Al works shal mesr or axcens the Lest vequirements of all autharities exerciing

Jurizdictlon cver construcion wark at the projece sie,

by AR required paalts and Enspaciion certiicaves shall be obtalned, paid for, and made

aradabie At e time of cormphidan of the Waeks.

<} AHwork shalf by carrled out In accardance with the folewing codes:

 Hva&C Works:
+  Unifonn Machanical Code
+ KBCA Budkding Rules
*  ASHEAE Stamdard
= ALY
v HFFA
N Mumbing Works:
+  Uniform Plusbding Code
s EBCA Building Rules

‘W Eectrical Warks:

+  TEEWIring Regrularion .
«  Faldstan Ebcirlciny Rubes
+  Eechric Inspactors Pegulation & Raquirernzrly
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+  MFPA Standands
E. Dywwings by 1he Comiracicrs
8.1 Shop Draw(te)s
a) The Contrack Dranings e schemailc and are kntended to enebile the Coruracor
to prepare hl: astmae and submit a tender. The conirach deavdnns are nol

Intended 15 Be uisd &5 shop drewings aod will aod be used Tor executhon,
Cantractor shall prepars instalatlon (Shop} deaowings for exeaman of his neks.

B M 1he Contracior requings any Nuthef instrucions, details, coatraa drowngs ar '
idormathon dawings 1o enable hm w prepare his working deastng he vl appky
In writing to the Engineer/ Company for such Infarmation well in advance of
apphication of sudh Infermation,

¢ All thop drawitigs shall be prepared on computer using curramy wersion of
AUTDCAD software

d) Prior ta commencement of works ort site and 2t [east 3 weeks I sdwince of the
drzwdngs being required for acnual sxecution. e Contracior shall submlr hard-
cophs of shap drawinge In triplicats plus sofi-copy on AUTOCAD CO hoth POF &
W format for appreat of the Enalneerf Company, The Englneerf Company
ghall revisw e drawinge & 00 approve the dradng o, (11} disapprine The
drawings with comments o, 0 disapprove the dravangs with comments for
reciifcarion/reviskan, tn the everu of (I, the Conpraceer ahall corractfravise (he
dravdng & resubmit 3 hard—coples of the drowdngs plus sofi-copy on AUTOLCAD
CD 1o the Enginest! Company Tor Approwsl. "On & drawing boing apgroved, the
Contraticn shall submbt & hard-coples plut sefi—copy on AUTOCAD CI0 for hgrmal

- apprTval and dswribuiton o relevant offices,

2} Al drawings shall eheow plang #nd seetlons with sulfickent deralls te clearty reflect
the nstalladon of the plant, Al material specification: shall be peenadied on the
drawings. All Informaton required For preparing suitable foundaien, for
providing suitable aecess 1o e plane, for making opendngs in bulldiriy strecrure,
for coordmation with <lecuical, plumbling, sir—<onditoning and aber designs
etc., shall be chaarly provided,

[ The Conwrnctor shal sobimit to the Enginesr! Company. 3 séts of hard-copg
drawings plus toft—copy on AUTOCAD CO showing al major holes, cadthes,
mmbedded frames and other parts of the plant 1o be ¢mbedded in tha Raor,
celling and walls, thannels In thir flow, cable ranches, Lement pipes or athar
Miaor Comdults, which zre meeded for th successiul and thnedy completion of tha
works, The Enginesrs Comgary. afer ascemainéng the acouracy of these
drawings, shall retum 1 {one) set of the drawings wo whe Contractor, within 14
diays of the recelpt of thase drawings., '

gl Al shop drawings shall be fully dhmensionud ansd sullably scaled shewdng
constructlen,  sizes, welghts, amangements, oporating  chamnce:  and
performande charaoterrst|cs.

h) Shep demwings shal only be of standard $lzes of A, Al =l2a s par
50 54571599, as approved by the Engineer. .

I trsradation shakl nog be aBowed to CoMmence unlass Approved Ship Grawings are
in possession of the Comractor, for which purpose shop driwings shall be
tubmitted by the Camractor to U Engloeer; Comparry. sufflcienly b aheance of
actual requireents to Allew Tor ample tme 0 the Encdneer In checking and
I angd na dalm for extenslon of the Contraer oe will ba considered by .
rezson of the Contractar's Rallure ta subembt the drawings on time.

. :hh
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It Each shop deawing submitted by the Contracior shall Include & <ezificaur By e
Conractor that Al relned condidans on site relevamt to the particular InsLadatkon
haves been checkied and that no confict eniats,

K} Ay mwpanies resumting from am error mistake or omicsioo In of delay in dalhwry
of the drawings & Infornetion mantioned In sub-clause (b of this dause chall be
bome by the Contractor,

I Driwings approved shall nor be departed from 2xzeph on the instructions of the
Enginesr ) Cornpany.

| m) The appeowsl by the Enpineer for ary sybwnitted data, worklng denwings,
perfarmance cuves, wel cartiflcates for any lbems, grancements andjor lyoul
shadl nat rebevs the Contractor For amy résponshility regarding dhe perfomance
"of the ContracL Stwh approwal shall akso not relbewe the Contracior from
responsidiy of sy emor bn the submived date & workings, brouvght o lighe at
, Ay thrie JUbsequent to arry approvals.

8.2 Chdl Work Drwings

The Contractor shall cubmit te the Enginesr; Company. in sciordance with the
approsgd Tubmiselon Schedule”, 6 cophes of deawlngs thowing detalls of all civl
work 10 be done by this Contracuor of gliver contraciors as woled below:

ay Equipmert foundaton drwings, duly concdinated with the equipment certfled
dimenpens, and Mdicallivg the weight and the foad on each Tupport of
equippmnt.

-'
’ N © bl Penc oo drawsigs, dearly idicating the detalls and posiions of all apenings,
trenches, SUCH and curtiteg recpulned and donstricton gectils hesded 1o compHabe
the Works,

8] Elewatiomz of all macenry and concrete and ather walls, cearly indicting the
dimeasions and |ocations of al operings raquired and the type and deslgn of the
Hesvss 1o be msealled. .

&3 Manufacturar's Shop Drawdngs

The diawings shall show derailed coasirucikon, prindpal dimenskons, welghis and

chearances for malmenancd, ¢, mmedlactly altar placing of any order or at any

event within 4 wesks uniess dtherwise appraved In wiitlng by the EnginesrS

Compamy, the Contractar shall forward to the Engitneer; Company o comrmant,

4 copies of manrfacturer's shop drawingd Ihdicaking detalled eonoiresthon,

principal dimenslons and welghts, deararces far withdrawals and/ or deaning,
I alc, e work shall proceed on or off Site unless drasdngs requifing approval ams
10 approved In wrlting by the Engineer! Company.,

8.4 Racord Drawings
The Convackpr shall maintaldy &n tcurate racord of changes as work progresses o a

set of Record Drawings, which shell bs maintalned at She. and the foliowing
pritedurs shall be adophed:

#) Make records In 2 near and legibly princed roanner with 2 non-3mudgleg nedivom,

. b} Idendfy each Record Orawing &s Tha “Frojecl Record Copy”, madntadn Crawsags it
] .. gord condition, do ngt use frem for conMrucIon prpesas, and meke them
reacdily avallable to i Englneers Company,

€} Mamrab profect Fecord Drawings Ino 2 stews cureent to tha project, Failure bo
eoHply with this regulrement may prejudice Pragress Paments, The Englaeer)
Company irwll |nrpection skl constivuta proof ehat Record Dvaadigs are

currenL,
'_._H_. Fahbm, Hanf & deSouzs (Pl Lid. © Eatic MoghprdcH Reguingments
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& W the Contractor fiils to produce either the mmrked-up drawings durring the
axteutlon af tha warks or the recond deawings, ete. Tor the Engmsar! Company
Enginesr apgraval, withln one month afeer seciional or practhcal compblion, the
Engineer will have 1hi right 1o have these deanvings produced by others, The cosk
of obtalning te nacessary informaton and prapacing such drawings el will be
deductnd from dve outstandbeg payments owlig (o the Contracier.,

8.5 Az-fult Drawings

al T Coniractar shadl submdl 3 sers of 1he firsl draft prints of As=Bullt drineings
within 28 days of the ssuance of the Certificatian of Completion Lo the Engbneers
Company for checking. The Enginesr! Company afier checking the above draft
prints shafl raturn one sat of the marked Up copias of these Ad—BUil drawinegs 10
the Conractor within 42 days from the daw of submission of fhe Canlrector's
draft printz with comments The Contracter shafl within a further 23 dayi from
the duie of receing the Engineer! Company comments on the drafi As-Bullt
crawings ra-submit t the Engeineert Company for his appecval snedher 3 sets of
the second draft pnts of As-Bulk drawings with the Engineer! Cormpany
SIS [neorporaied. This process of subadssion and appeovnd shall continue
witll the final approval of the Englinaer) Company on these Az-Bulk driwing |5
ohraired, T

k) T Conteacior shall entune a8 As-Bulll drawings are-atounite represtmien of
the conmplete Works, befors submiiting them to the Englnees! Tompady.

&) As=-bullt drawings shall only be of standard Haes of AN, A1 size a5 Siipulated b
O 54571590, a5 apprieed by the Engerees,

4] The fral approved As-Rullt drowings sl be In & sarg ol hard copy and 3 wees of.
- alzetronls coples. Thess shall ba submbwed within 27 diys from tha date of final
spprovak  Earh ehectronk copy shall b bn the farrn of CO-RDM (bogh in POF &
WG farmals), labektd, with cross reference i 2 grined 113t of fiks explainlng e
connems and purpess of each M= and supplied in sturdy plastlc containgrs.

9.  Vadpbcatlon of Actual Dirvenalons i She:
ab The Contractor shall be sciely raspansible for varification of actus sne dirnerslons and

%

buldng layoer Budlding fayouts shown on Eagkeers doamings shall not b conEldersd
o be HAnal with reqard to dimanckans and hyout but shad be sublecr o actuak
verificadon by 1the Contractar, ANl working drawings greganed by (he Contractor shal
Ingorperate attual messuremeents taken on Site, The Contractsr shall ensure that all
aquipment can b corvendently fimed inta the space allocated Fear thip pUrpase

¥ any Space allocated for cerain aquipmedn of codmblnation of squipments i
nsuffichant of deticknt in terms of clesrances required for malmenance e, tha
Contractor shall forthwiih inform the Bngineer! Campany of the discrepancy. He shall
provide all reasonable assisiance to th Engineer! Carmpany For veriflzadon of tha sarme
and for Lking rerpe@al measured, 0 i undersisod thet all tandorers durtng bewdaring
chall have chedked that tha squipment peoposed bo Be supalled by therm Ars
comvenlently mko Ihe space allacated for this purmpase By cage any such space ds
Insufficient, the enderer shall so Indicate tha deflckency In hig vender documents and
specify the space requirements, Fallure on the parn af the Lerdersr o pokat out ANy
discrepancies exdsting i dhis regard shall maka Bl lakle, K hi$ tander has been
accapted, to bear the full Consequences dewgloping oul of any equipment N fitng
I Ehe space sllocated for he purpose.

K amy thme during the progress of the Works sy #iror shall appear or 2 n (he
postlon, lesets, dimansioms of adgaraent of any part of the works, The Contractor on
being required 1 do sc by the Bnpinetr [ Compary thall at hls own expense rectlfy such
arror o the sarsfacilon of the Engirwar) Comparny dnlesc suwck weror b5 based on
oormect data supplied inowriting by the Enginacr Cornpary.. in which case [he
expems of recufying e sgme shal be boing Ly the Company Represendabiee, The

u OMELABNT E roireers
Fl)
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chadidng of any sertitvg out or of any [inz o ‘evel by 1he Enaineer! Campany shall rot kn
any way feliews tha Contracrr of his responsibAiny for comeciness thereof and tha
Conoaciar hall camfuslly protect and preserye alf bench marks, fue ralls, pegs and
ather rhings used it Semting out the Works,

10. Reaponsitiily for Accurscy oF kbarmathons

8} The Contractar shall be fudly responsible for accuracy of all information necessary for
successiul and imeby oompletion of o works.

B} The Conoracror shall be respansibhe o make 2l measursmeants and set out all e
necessary dimensions for thelr corracimess,

¢} The Contracior chall be fully responsible for ascengiming the actwmcy of the
dmensions and other Informatlon given In the renddr documents belore Gimang out
the work, The Comiractor shall prowlce tve complementary dimensions and commenie-
are the same to the Engineery Company,

4) Yha Conmtracior shall consult the orawhg2 and doctsnents which have bean peepared
fir thve Chdl and ather conmacts by other Englnesr” Somparny, which can effact his werk
and whikch are efther kept an sive o arc avallable with the ather Erglncer Company,

#) I shall be the responsibility of the Contractor to aoquire alk necessany Informanion ard
ascerigln i3 accwracy for co-omdination of the works with the works of other
Contragion.

11 Appwrowal kor Martorisl & Eguipenent:

ol LCensal All aquipment and maderial to be used In 1he Works shall be subjeq 1o

. approvsd obtained prior to Zallvery of the same on 5lte. B 11 Lo be specificaty noned that

aryy approwal glwen by the Engineer; Company shal ot relisve this Conpractor af Bis
obfigations under this Contracl :

b Appoval of Imported Enidpment: For approval of s} equipment, 1he Centeaciar thall ba
‘required ta subit, within o weeks of the tigring of the Comtract, datalled submntals
satiryg ihe equipmant propoced to be supplisd and providing supparting Ihersiues
teochures ete, 1o enably tha ENCINEER" to dhark conformanca to the speclfearis,
Perfrmance curves and chars chall ba submlteed with the operating paims cheady
tiarked, The selectlon procedure for Chiflers, AHU's FOU's, gte, shall be submilied in
detad) én type—writren sheeta, Al cquipment submials shad be accomparied wilth 2
certfitata statlrg that the ¢qudpmant proposed to be suppfind fits Into the space
allotated For It with sulficient elewrance arcund | to Al for installatan of relaped
ducting, pipkg, e, and provides for mamtenamce clearanaes a1 rédquired by the
rrgrwlacturer of the equipment, and that 2 speclal requiremants of the equipment
have been sccounted For. Any addltional mfarmanion, test repoms gte., requived by the
Engineer” shall ba furrishad by the Comtracior, A work relared 1o the aquipment shall
onty be commanced after racslpt of wriden approval from the "Epginesr”,

<) Apureval of Locally banufacucd Equigmeng The procedure of approval of bocally
manuBituried cquipneent shall be the same as sdpwtated abewe for Imponed
2quiprmiend, Additkonally all kecally manufactred squipment shall ba inspacted at the
manulbctira’s premives by the Engineery Company, and approval ghen prior to

. @\ Sty on sk,
&) Anproval of Imported Materfal: All mported material 1o ba used in the warks shall be

- submited to the Enginesr! Compary and appreval obalned. Mamufactimer's
i\erstute fbnochure  otc, that  peondde  complete miformation on the  material
spacificaiions, to enable tha Enginear; Company to check conformants to specliicarkan,
shall be ¢ubmnlted. Ay addilonal Infesmadon, test repans &te. teguingd by the
Engineer! Comparty shall Be supplled by the Conractor,

o] Aprroval pf Locatly Procyne] Materfl Allkcally prosured matedal shall be subonloeed 1o
the Englneerf Company for apiroval, and approval obtaited pHor to deliveny af the

" [ ] ¢ FAREm, Hanji & dadours [Pyl ) Lid. Bagl: Mechgnical Requirsmenis
i Cormuaing ) pinsars Ealn 220501 -1
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sama on she, The procedurd for obialning approvad shafl gonerdlly be the same as ghan
abowe oy impoured mavedal, except that whent manufactiueers llceraturs |3 mot
avallable, A sample of the maierial shall e submined along with rype writhicn notcs
indicating refevant scurew data and specs oo the maderial, Any other samiphes,
inforrnanion, Test raports dLC., required by the Englnesr /. Company shall be submired,

12. Storage Aurangameid

a) Tha Conbractor shall make adetacws amrangements for the siorage of the materials
arrareyed by him or supplied by the Company Reprsseriatlve, NG payrmand shalk be
rade to the COMPACIAr for SROTage ATFRNGements whatsoever, However adequate space
low stores shall be provided on sice 1o the Condractor,

b} The location of thie slore ares shall br within the Hiz premises and/or calacted with the
consultathon and approvel of the Engesr] Compary.

13 Guttag & Patching:
4) Cutting will ba done widel Spectiications of cthac trades. Perform cuttivg, fiting and
parching of mechanical squiprment and materlals repired o

I Set openitgs and Hesves for dutts & pipes accurataly before the Sructurs Cofrere

are powted of set boxes an the Tarms s¢ as to leave opemings in the SThocre in

- whiich I requdred clasver can be subsaquanily located In which case Comtractof
chal NN In the corcrete volds around t sleeves,

0 Uncover wiork 10 provide For insillation of il-doted wock.
@) Remove and replaca dafecthe wock,

¥} Pemove and meplace work not conforming 1o requirermgnis of the Comtract
Documednts.

vj Removs sarmplas of Instafied work a3 speciiled Ry resting.
v} tnsoll equipriant and materials In exlsting strudures,

vi] Upan wiitien rsmactions fom the Englieer undower and restore work W provide
for pbaervation of ondeakd wnk,

&y Al pacching will ba done wnder Speciicalisng of other nadas, Should the Conbractor
reghecs to parforn his prelminary work and should conings be requirad it order to
msrall The piping o quipment, then the exponsa of the cuttlng and rasraring of
qurface to thelr orkginal Condittom shall bg betne by the Comraziorn

gy Cut, remove and legally dispose of selectedd rnechanical squipment, companents and
materlals 3 directed by the Engloeer, Including but not lknited 10 remireal of
mechanteal plping, heating unie and tim and othr mechanical e made cbsolsta
by reew work,

ol Protact sl.'mc'tul;E. furnlshings, finishas and adfacert marerals mol Imdicated ©r -
pehadulod to b rimtned, '

a} Frovude and mantaln emporacy partiikng of dust banier sdegquats 1o prevent the
spread of dust and dit 19 adfacent &das.

f| Paich andd refinished axisting Belshed sinfaces and bildfing Comporents usmg MEw
riagsriale rmatehing exlging marerlals and experienced nstallers.
14. HNassuihvi hestrosents:

The Conracior shall aoquire and matngabn on sl varous required msssuting Imsuumants
in perfect working condstlon ba enable the representative of the Company FEnghneary b
check the quallty and sundard of 2N macdnal and perforraance of 2quipments,

Sarkan 230501-19
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15, Standards & Typical Deviom

The speciichrion eithdr cltes or kmplies 1EEE, 1EC, ASME, ASHIRAE, or BS Standards whare the
contest Lo fefers, Othar comparable Unlted States, Eurcpean o JBpansse siandards and
typlcal designs are ¢qually accepiable providing than they [ ng waay dewact from v
quallty, safery, opecablility or durabillyy of the wquipment ard marerfal fupnlshed, Howarver,
when other sendards or typlcal designs than those <tad of (mplied ara offared by a
tanderer, he shall ser kxth in his proporal the aleinae standards andfor dasigns he
Proapoces 50 that a diretl comparlson can be made by the EnginmerS Compary before the
issue of a Letier of Award, Each specific differensce from the spaclficatons shall be chaarky
ipelied out by the.tendsrer. IF np ahernates are sat fonh by the Tenderer k& his progosal, It
wil be arzumed thal the equipmen: sod matarial wili B (b accerdance with the standards
and typhcal degigns 3¢ clted or Implied i the Spacdictione.

1% Abbreviwtiony for SLaarinrcsl

The sbwndards, codes of pacdce and recoremendatons of the Following socletics or
bratiturtions fave afther bean used in the spacifcations and are ciied here as a general lewel
of qualty for the cqulprnint, materlals and workmanship.

a) Abbraviathons for Intermatbonal nstuikana are given balme:

+  Intematongzl Blectro technical Commission o IEC

‘l:-} Abbreviations for some Elropepn socistias and standards Instibutions e 33 fallows:
«  Assariation Francalse o4 HormaRsaton ' - AN
= American Sodity of Heotlng Pefrigeration

_ Adr=condidoning Engineer FEnginears Inc. v ASHRAE
+  Eritish Slandard lailiution T Bl
'« Chariersd Instihrtlon of Bulkding Servces .- CIE%

+  Dartzches Instiuge Mo Hovung w L[N
+ Instinution of Electrical Engineer/Engineers, Langon ... IEE .

g} Abbredaticns foee Pakkstant Sodatles and Standard Kstitodons: :
»  Pabftan Standards Inatbuilarn N ‘.
s Water 4nd Power Develaprent Authorlty . WAPDA . @

41 Abbneviations for vadlous Unilled States Soclutles and Standard bnsilutions: |
«  Amerkcan Stadards Association - A5 ‘
*  Amdrkcan Soclety of Heating, Refrigerating and

Ade=gowidifoning Enginesr FErgEnagrs . ACHRAE
+  Arafhcah Secety of Mechancal Enginesy ' Enginesrs o ASME
= Matlonal Hecuweal Mantfactorars Assodation w HEMA
*  American Sockery for Tasting and Materal —  A3TM
+  Amercan Refigeskion nsuthite -~ AR
o +  Shee Mewa) and Afr-conditondng
B @ p Contractors Matlonal Assecintion o SMACHA
S Indtrument Saclery of Ararica . IS5
+  Hauonal bureay of Standards o, HBS X
+ HMatonel Flre Protectban Adsoclatlon w MFPA
. Fahim, Haoi & dwSouzs {Pvi} Lid. Buceic Mgchanical Ragquirsmots
ting Erggireers Sacion 23 05 04 - 10
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FRQOJECT TITLE H S3GO0L HEAD OFFIQE lul.l.lll'lﬁ, HARAGHY
CATED 1 28" AaFmiL, 2024
& Thesmal Ingulathon Manufaciurer's AssaClaton — TiMa

&) Where differences of copmradicions appaar batween sy of the laws, sianderds, codes,
apecifed hevein, the declsion of the Enginger shall be final and binding on the
Coavracior avd the Contracior shall nat ¢laim ary addivonal tharges fer camying ot
the e, '

4Y. Opermiing L Mabibenency Inctnictons:

8) Framed Instructions: Approved plping, waring and contfol dJlapraTs showing the
comypien yout of the enlire system, including equipment, pFolng, vabes and contral
sagtsence, framed urde glass or in ppreved Inminated plastic, #hall he posied; where
divecisd, In addiilon, condenzed operatny  Instntions axplaining  preuantive
mialnteranee procadures, wethods of checking the syseem For nosmal safe operaion,
ard procedures of safely starbng and stopping ihe systarm shall be preparad n oyped
farm, frarmad as specified abeve and pested beskde the dlagrams. Proposed dipgrams,
InsoruCtions and tiher sheas shall be submined for appioval pricr to e peating. The
framu;llmhu:ﬂun: shafl be posted bafors aoceptanca biiting of the systam,

b} Fleld Insucions: Durre the buo months of the operation arwd madnenance pered
upten, completion of 1ha wark the services of one or mare peoject enginders shad be
peavided by tha Concracior 1o Instruct the neprydentathee of e Compamy

" Rapresentativa In Ihe operatlen and malntenance of the Warks. The Rald lnsmucilang
shall cover all the itams contalred in the bound b iruedons.

18. mnm[mmmnmmm
151 Gepmral

The Contractor thatl prodde bwo types of manuals 1o the Englnesr) Compatiy
with Ml changes made t the nstalation duting e Course of tha Cohtract
sultably Incorporated. .

The “0&K Mamal is for use by the malnienancs contraciar of the completed

instalatdon. It shall contdin deradled tachnlesl |aformarlan cavering baoth
gperaiion and malrtenance atpedts af the Installation.

The Tasr Manual® tasks 1o glve users of the complated Installathon an overview
af e agsanilal information af the mstalanian. The contnts of the masua! shauld
b goncise and Suegingt for e2se of ¢omprehengion by peopla with 2 non-
technfcal background.

18.2 Prezentarion

All manuals shall be writen in Bnglish, unless otherwise speclfied. The ten of
deseripahe panis shall be kept codichse while & (e sama fime  ensure
cormplawensess. Dlagrammanc makerals shall alse be supponed by comprahienslve
AL rh DN 5. '

The manuals shall comprise Ad.flze looge-1eaf, where necREEary, a1 size Fobded
lpose-leaf. The lpose-leaves thall be of good quality paper that Is sufficientty
opadqu+ 1o Bvold "show-through™, Unless athenvize spacifisd in the Conbeacl, the
manuals shall be bound [n durabse [oose-lest fgur ring birders with hard covers.

The manwals shall have labels or letterlag on the frant eover aad spine. The
Engineer; Compaty approval shall be cbalred an this at the draft manual stage.
The electronic copy of manuals ngluding Lhe technlcal Ieratures shall be in POF
fonmat

18.3 Chesking and Apgrowval -

The Contractar thall submit 3 515 of the first draft of Q&M Marualy Legethes with
a g1 of recommended spare parts for ond year's operation and a Nisy of spesral
toods both complete with prices 1o ihe Engint!r.l‘ Cotopany For cammeént within

*"l:l_' Fahimn, Hanf & deZouze (Pl b Ltd,
4

Secton 230501 - 11
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SPEGIFICATIONE

FEJEST MO 1 1Rkd
FEOANCT TATLE 1 B3GCL MEAD orFrrFics auiLOornD, HARACHI
DATED t 20" ARRIL, ZOZO

28 days of the Iszvance af tha Completion Certlfcane

The Cotractar shall submil 2 se1s of the first draft of the User Manoal to the
Englreer! Company for comment g1 least 56 calandar days before the daee of
completton. The Engineery Company will check the drafis and retum them Lo tha
Contractor within 42 days From the dats of submdssion with comments necessary
for 3 Anal and approved sel of document The Conpactor shall then make all
necesmary smendmears 1o the documents and rasubdnlt tham o Iha Eagineer!
Company within 21 days from the date of recelpt of formmens,

The Conraceer shall submit 3 sets of hard copies fone of which shall be the
arlginaly and ane set of elactronke copy of the flnal approved O&M Manuak In
CD=ROM within 21 days From the dage of appeoval by the Englreers Comprny.
The Contractor thall submit 5 sets of hard eaplas and 3 elactronic copy af the
flnal approved User Manuals [n CO-RAOM within 21 days from the date of approval
by the Engineer; Compamy.

18.4 Structure angd Coptent of Q&M Manyal

The datalled requirements, sorocture and contents of the Q&M Manyzl shall
Include th Fallewing information under separaie secdons where appropriate:

i
]
l - (80 Frojact Inforeation

This shall include: Project tide, site addreas, contrace no., coowact tlle,
contraciorfaub-oontracier  name,  oddresa,  Comact  persans:  and el
taltphonerfan nos. contacy commencemsnt dace, subiantsl compledon
date and end datz of operation & malntenance perkad.

{b) Systeen Description
. (i Typeis)of $'|I‘S-I'Eﬂ'l{$:il ard euiEHent Initalled;
) Desbgn criveda, degign data and patameters;
(M) Logafiots oF the system and major squipment. and whae they $anv;
v} Descripuon of aperaden and Fungrions of the $ytem and aquipment;

W Ganaral operating condizions, expected perfornance and energy gpd
FELOUICES COMSUmptlon where applicabbe

(o} Mztolinsiafed Cavioment -

Schedule of all ltema of equipment gnd plant $iating the location, name,
model no., manufacourers serial or reference np., manufacturers deslign
futles and dara,

(o) mars Parts and Soeclal Tools Lists

(0 ELiet of Spave Parts supmivd by the Contractors: hem descrptions, suppdled
quartitles, model nod, anu facturee's sardal or reference nos. and storags
bocarkons,

(M) Recormmuphided Spare Parts List and Spedal Teok U Matulscrurers'S

- 5" suppliars” racomirmgndalions for tpare pars and speclal ols with itam

o, description, unlt rats, recommended stock quantiiies 35 wall as the agents
" @\ for the spare parts and spactal taals.

i# :

() Manufacourers' cerdlicates such as facrory 1650 certifecates , labovalory test
. regorts and guarantees and any others where required for the squipment
and planis, #tc.

[ Orlginals of Statutory Inspectkon Certificats Tow vanous Instarrhri-nns.

. Fiabine, Manil & deSouy [Prl) Lid.
301 lirg Enginaars Seclkm 230001 - 12




EFECIFICATYIONE

FEOJECT RO '] 1 1]
. FROJRCT TIVLE 1 AdOnGL HAAD OFFICE BUILDING, KARACGH L
OATED T 1 ZeTE aPFRIL, 2014
imeliding:

[MNote Testing records & cammissionireg data (oder than the types prascribad
abova), which are required ander the Contract are checked ane endorsad

separately by the Enginear! Company and 4o not form part of v OEM mantals.
I N Safety Pragaytions for Goeratlon and balntanancs
Srate, whers applicable, harard warnings and safety pracauvions of which the
l operalion and maintenance s1alf nagd to by aware:

{1 mandaory requirements ralating to safary;
{® known hazards against which prebecdon measurds shall be taken; and

. () known Teatwres or operatlonal chavactarbinlcs of the installed aquiprmant
of yystemns which may causa hazard and the related safety precaudons.
. (). QOeI0C) INETTUC Y
l- ' Inatructions For tha safe and effident operatlon, under both nommal and

amergancy condivons, of the Installed syshém which shatl comprize:
{ii anoutline of the oparating mods;

{I} controd koals ard data sequence, affact, Iimitz of capability,  moda and
$4r palnesy,

I} procedures and sequances Far start-up and shui-down;
[W) Interiacks betwekn eqUIPTIS ALy ECEm;
v} calling on of stand-by squipment -
() precautlons feceSSAry 1o overcome knonwt haZards;
(vl means by which iﬂf-PDtd‘l‘lliiH'l' hazardous equipment cin be made safe;
(v} asrimatban ol energy consumgtion and nengy Cosis:

{ix} Fprms for recording plant furining boors, energy condumption and encgy
costs; and .

{<} operating daty =uch A% funning currnt, QPRFAEInG pressure, Operating
. Mow ratws, ehe.

(h) Maintenence
(7 mMgnbenance instruclons

' anulacrurers’ and 1he Contrackar’s recammendations and instrucusnt
for tha malitenance of the lastalled aquipment. Olear distincilon should
l - ba mada Barwaan planned wsks {proventive malrtenance) and Tault-repair
’ tasks fcomective malntenancel. Instroctlons =kall be ghen on sach of the
I following, as appropriace.

@) nature of daterloratlan, and the defects ta b lodked for

(b1 hsolaxian and return 1o serdos of plant and equipment; /:ﬁﬁ_‘;:‘?“

[} cdsmantling and reastembly; T H"‘{' ,i

(d)] replacement of components and assemblies {“ cgnn m-*'- .

(o] denling with hazards which tay artse durlng malatenance; 'l\ (- F"

M adjustments. calbratken and wetlog; and ’f...' :
‘-‘-: -:'--"/

(gl spedal wols, ticsk equipment and gnclilany seevics.

,H_, Fabim, Nanjl & defouzz [Pyl Lid. Batk Mochanical Regquingmeris
Emim

Seclon 230 41 13
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FROJALCT TITLE  S8AOCL WEAQD OFPFICE BUILDING, KARAGHI

FATED

(i} Maintenance schadubas

18.5 Juciercs and Conant of Usar hianual
The detalled requirermants, struciure ard ooowencs of the User Manual shall
Include, where applleably, vha fallowing information:
- (A} EDecs Information

This shall Ineciwde: Prajest ek, siee address, comtreey oo, conmraet (b
eonEragt comrmgrament dare, aubatantial completon date and end date of

SFICIFIGATICHE
1L

r 20" APAIL, 2018

Propoded malntenance schedulss for afl the preventive malntenance gasks
[deptiied above. The schedules shall be bazed on bath mRnufcturers
racemmendalions and pther auchoritative sourced {e.g. $tatelory or
mandatory eequirements) and should Include;

{a) routkne sendcing:

) Mepettions,

i} 1esrs and dakminations;
{d) adfisbments;

{a] calibratlon; and

1 averhaul

The Frequency of e¢ach tosk may be expressed 25 specilic oma Inbervals,
running hours of number of compleed operations 2t appeoprize.
Corlectively, tha schedules will foren a complete malntenance cyde,
repeated throughaut the whale working 1He of the installation.

(8] Drawing L5ty

B A complete st oF ag-buil .:Irawfng:: Fertiflied with drawing number/
referance;

(o A complerd list of manufacturers” sthop drawings with drxwlng
red e Segference, where applicable: and

{dj A brief description of CO=ROM for these drawings.,
{a} Technlcal Litersrurss

A complele ot of manufacturars” likratores for all the plant and
equipment instalied In the Systetn. The conters of these llteratures shall
covar the following areas where applicable;

(sl descriptlon of squipment with moded numbers highlbgkied;

bl performande —behavioral characteristes of tha aquiperent:

iG] zpplicanons —sutabllity for use;

{d) factory/laberatony tast reports, detailed drnvlngs, clecuiCdragrams;
(&) methods of operation and control;

(] operation nsirrcdons;

fgl cleaning and maintenance requlrements;

th) plapis, materlals and space required for malnansnoe,

M protectve measores  and safety precawtlons for operation and
raltenanes; nd park e

i Contat addresses and elephone auenbers of suppliers of major
Aquipmant .

- Fadden, Nangl & daf o [P Lid, Easlc Machanicel Requiransnts
v Conyuiting Eninears Bercilon 234501 - 14
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SPECIFICATIONS
FAGJELCT MO i+ 1800
FAOJICT TITLE :: AdGEL HOAD OFFMICHE BUFILDEWG, KARAOMI
DATED E OTM APRIL, 190

Maintenamce Peskoed,

(b} Sustem Description
N ‘Typeisy of systemizh and equipment (nstalled, and thalr parpases;
il Locations of major plant spaces and riser ducos;

(M) Brbef degeription of the opsratlon and functions of the syslems and
aquipmgac, and

(W) Lisiing of set palois which @n be adjusted by 1he user o Sult Thelr
aperation needs, -

(o} Schaduls of Major Flant Spaces snd Inatalled Souiprisn

{1 Schedule of major phnt spaces and rizer duces Incuodiog thedr [acations;
and

i} Schedule of make equipment and planty ncluding thedr locations and
sery|ng) Aneas,

i) 3afaty Pracaumions for Dperadon

Ary tafery precautians and wartings signals that the users shall be aware of
kt thes dalty pperation of tha vatlous systems and equfpment lo che Instalatlon
ki luding:

i mandatory requirements rafaeing ro safenys

) features of operarignal characteristles of the Installed zystems or
squipmant which may tause hazard and the relared safary predautions,

. (i} protecths maasures and safety preciotions fof opecatbon; znd

i) lis of warning $lgnals and the related meanings than the user shal be
arvare of and the acions to be @aken

(e Operatbomn Indlr oo

Wztructions For the safe and efflclent operation, wnder both normal and
emeraency conditbons, of the insaltad system which shall compnise:

M an outhing of tThe operating mwde,

{§} step by step aperathon [nsKrucilans for systams and equlpment that are ¢
be gperated by thi user, including ax kast procadures for statt-up and
shal-down;

{ils maans by which any porencially hazardous siouanion can be made sale)
{tv) chaning and baslc maintenance procedyres.
iy ustolsranutory Parlpdic nspecriqns and Tesns

A schedule of periodic inspections and tasts that Company Represenatna s
and;or user of the Installadon have to amangs 10 achieve compllance with the 7008 h\
requirements silpulated in the relevant Laws {If anyl, The frequency of such ; o

knzpactions and texis chall be axpressed in spasific virme intervals,

i .
lg) Crawingg 1:: v Loty
A tet of selecved as-bullt drasings which shall be able to lllustrate to rhe user h{:ﬂ? pl j
the general Layout of the complaead Instalavion. =
th} Pharographs

A set of phgmgr;pt:; with spitable ¢eptlons to Dustezte (o the usar the
appearance and locatlons of devices which require their setting and

CpErachn. _
E" Fanim, Nanfl & deSouza (Fvl) Lid Blasic htachenical Requiemants 12
= Corousting Englnean Secatn 230501 - 15§
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EFLCIFIGATIONS

FROJEETY MG r 10k
FADJECT TITLE  AAOLCL HEAD OFFICE BUILDING, XEARADHI
DATED E F0"™™ AFRIL, 2029

10, Mechanicnl mstalintions:

Sequievice, coordinate, and Integrate the vanous elements of mechankcal systenms, maerials
and squipment Comply with the Following requiremens:

#) Coordinate mechanical syttemid, equipment amd materdals installation with other
bdlding componens

b} Vertly ab dimenslons by flald resswreiemns.

d) Arrang= for chases, skns and opengs in other bullding components during progress
ol corsiruciion, 1o akow hor mechanical installathons.

d] Coardinate the instdlation of requirsd suppeniing dedess and slaevwee to be sot in
pourad-in-place comorete and other sevciaral cammpanents, as thay aré constrocted,

71 Sequence, <oordinule and Intedrate installabions of mechanical, matsfals and
equipment for sfficiern Mo af the Work. Ghee paritcular siention to large equipment
requirding posiclening prioe to chasing the bullding

fi Install Stems, malermals and equipmam (2 conform wAth approved submittal data,
Including coordination drawings, bo greabest extent possible, Cenloem m armangemants
Indicared by the Coartradt Dpourmerds, recogniring that ponion: of the work are showm
only th deagraramathe forme Where, coordinadon requlremasts conflict with Indhidual
system raquirermanes, mfer oonflicl vo the Engineers Company.

01 Wntal sywtemns, materdals and equipnient level and glumb, parallel and perpendiculs (o
oiher building systems and oomponents, wihers instilled exposed In imished spaces,

hy Ws@ll mechanical sguipment to faciftate cendcing, mamtenance, and repalr or
replacernenr of equipment components, A5 rrach as praecical, connect cquipment for
ea5¢ of dsconnecting, with midmum of Interference with other Ingialistions. Extend
greasa fitings o An secersibbe Jocatlon.

I insiall pecess pand of doors where iy are conCsnled bebitd hinizhed turfacms

b Innsll spiems, matedals and equipment giving right of-way priody 10 Sy3tems
recuared to be installed an 2 spegified skope.

K} Peoedtde fire stapphng materlals b all annulas spaces surraunding piping, condults,
ety s, that penatrace fire—askoibve cantmiegion,

Davary of Eqpdpmerndt | Materal om 3te

Ho pant or Contracior's Eguipment shal te shipped or defivered o the Ste unol InEmazion

In wiking has been appled for and obtained by the Contractor from e Enginesrs

Comparry that the plant may be deiversd. The Contractor shall be responsible for the

Euepum on Ske of al plant and Conuactar's Equipment Jeliverad far (he purpose of the
anthact,

AR marerials delbaerad 10 5ie shall bt stourately lseed and recorded in (b sitw record
baoks malntaned on sie by the Contracior and shared with Company Represenative’s
Frojact Manager.,

Matesials and squipmerst dallvated o Site dnd pald For in Ireedon panenant $hall be the
Compary Reprasentathe’s peoperty. Stch manerials and eqpment shall A be remcwed
from She withour the approval of e Enginesr; Cormpany i owniting and appropeise
deductlion shail b mads in the nest Interim paymant In ageardznce with the Cantract

Unloading & Storago at Sito

&) The Contratlor shall unboad all owner supplied of oUwrnéle equipment & matenal at
the slie from delhgry vehickes as the Gase may be freme 1or padmarent nstalagon
shall be property stored 0 areas dedgnatad by ihe Engineer! Comgany and shall be
profecied as required 1o prevent damam: or delvioranen of amy type. Storage mathods

-"'H" Fatimn, Hanh & defiouzs [Pvi) I
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AFECIFICATIONS

FROJECT KO i 1508
FROJECT TITLE  I3GCL HEAP OFFICE BFILDINDG, KARAGHN
DATER [ 2@ AFEIL, V2R

shall b such a5 to ¢aute mmmum Incomenience o others ard shall be aranged 1o
facifinaes {nspacion

All mgedpment anwd materlal storpge shall ba subjoct 10 the epprovel of the Englreer/
Company, _
i1 liems stoeed shalk be bloched up 2t beast slx 460 inchas off the ground,

£} The ends of a1 rozzhes, pipes, tubes and condulis while In sloraga ot the site shall
b cowerid with & [ube cap 1o save agalnst entrance of rain water, bloning din, and
other forelgn marter, Tubing shadl e shipped and stored [5 et bundies.

B Msceflaneous swed, plate work, plpes, qtc. shall be protectad by & peime coat of
paint and ke pakntad throughout tha storage and erecton peried 1o Inhlkit rusting
unkags such fems are gahvanksed or have other corroslon proaf linksh.

Al packing bences, shipphy comainers, planking, towering, etc, thal bacome (he
property af the Company Representalhve as soan 24 th kquismant and maatlal which
la contained therekn rrra: At The ate, The Compary Representitae, on application
irom Lhe Contractod, may permil e Contractor 1o use some of the bowes, Coniers,
ete., irithow charge for equiprent and el diorage purpoHE.

22 Equipzwmt Lifting

The corfractor shall be solely resporsible for sate IRng of the equipetnts ffam place
of storage ta kocanion of final instalkuben =nd Anally on ihe foundations,

Prior b NFting thi sguipmencs dha following procedurs shiall b aropted;

I Submik comprehangive Insovance frodley for the full vabue oF the equiprant to the
Englnear! Company Aepresentatine fron approwved InsURNGE GRTpany.

i Submit complets informuticn of spedialise flrm of MRars riggent 10 the Englresrf
Company 3 obain apgpeooval,

W) Submit comphee procedure & squipment to be wied foc [fiing the dqupsment in
ghace. idenriy on plans locaton of tripads, holst, ot<, ihat will tramifer welghe o tha
agquipment, bo the Srrscime & oain approval

Wt Al the sbove to be Zompleted with one month befors the date of URing of
eguipriant '

. 2% OarsflRcation of Eqgulper t & Matorinl Msnuinctoren

All minar equlpieent and 31l maerdals shall be manulactwred by compantcs which have
had at keask Fie pears previoys expardence in e desion and manufaciure of 4quipnmnl
and or material of comgacable oype, capadey and operating cotditons,

Whyere Lthe requirements of this chiute make any mattvial non-obtalnatde the Company
Representative and/or Engingar;Compary resacves the fighr o wakme any poctlon or
portipns of & a8 reguirad be cbniain the Intent of he Specificallons.,

When manyfacturer's praduct is spacificd by name or equivalent, It shall b the sole
Judgement of the ErginesriCompary to determing th acceprabillty of by prodect
which |5 offered 23 an equal te that specilisd.

Propasals shall be baged on the equipment and materlals specifed, and arry request to Pl
subititute sy i $hall Ba <o mantoned in the proposal and the zmolnt 1o be added ,.-"t}'}/"'_"

of deductad shall be ghean. Ay request for substitution after the date of Letter off'-
award shall Ibcewise be scxampanad with the difarenca In price, 1.1,;

I the Constracior I hls terder proposal his offeved more than see source of tqulpmerﬂl., w
ar thateial tha selecdon of tha scurce sholl be at the judgermenr of the Engimecr/ e,
Cornparmy.

B
(%)

-
[ ]

Fahim, Hatgi & deSowza (Fi) Lid, Baxl: Machanic Requiremants
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24, Jalely Progranm

The Contracter shafl sirletly follow at his cwn cost the Safery Program cotlinsd below
and such additlonsl measuras as the Englnesr or Englrsedry Campany Repreienathy
ey deberming o b reasonably necassany.

i Pdar 0 commencement of woek the succasthul Contactor chall wibmit safeny
Program for degussion whh the Compamy Represeniaties and the Enghnaer!
Campamy.

i The Contractor shall prepare a plan of the Works' Site to assure thal storage areds
© for materials and squipment are Ipcated on the project/work site for maximum
efflclancy. THs o will be subject to the approval of the Englaeerf Cormpammy,

iy Aribitles bemysan difTerend operations and difermnl aafts will be co=ordinaced,

Wi The Contractor shal lavout and provides an eficlent access system with
Information and directional signs posied 25 ndoassary,

¥ Al amplevees will b Instrected on safe wark metkecl

W} The Contraclor shadl advise all his supteizoey $tafF of thalr reiponsiblfity for the
prevenilon of Injury 10 perssng o damage to property of equipment In bhelr
hespadtivit areas of supondrion. )

Wi} Safaty will be Included in all job planning. This will Indude providlng safe
consiruction squipment and wehicles, prowecthve equipment necassary far peodection
af workmun, and eziablizhing mathods for safe oparation.

vim} Good housekeeping wil pe makmiained &t all Cmes. .

b Seaffedds, Iadders, romp”, riemwiays ot will be comstrucied properhy and sl ined
I anfe conditions,

%] Ampile fite poggaction will be provided and fire hazards guarded, by the Contractor,
wh Adequate Nghdng, vendladen erg, will be provided as necessary, by the Contracior.

¥} Equipment wil b propedy and cequifary inspacted and mpkacained By the
Contractar to the satiafactlon of thy Engdnears Company:

ki) The Dontracior Wi asslpn to b employees only such duties ay ant within thelr
pinysical and raental capabilies,

xiv) The Contractor will hold monthly mestings with it Suparvisory staff and the man
Invcharge at the lower fevel will hold safety mettings of 10 to 15 minwtes with his
e gach wielk,

av) Firsy Al facMuies wil be provided at job sktes, tha sardpes of doctors and howploals
tade available, and 3l superdsors [nyrusted In hamdling of Infured employass.

wly Adequate tollet TaciliGes wil be provided, mantzined in a hygients condigon and
bhelr use enforced by the Congractar,

Accident reparts will ba lrodshed to tha Engiteer] Compamy for orward uransmisskon
to Uhe Campany Representative within 2 days of the mparted accldent

Coples gF the safery Program wil be supplied by the Comtractor (o e Englreer)
E:nmmw ard will be prempily posted in all offices I use ol projecks fworks under this
tracL

Ax gl comstreciban sl the Todlovwing inswrueHant (hall be folawed:

R avaifablity of aafety (hard) hats, which shauld be woen by apgone wisiing o
working within the deskonated work areg

I} coatrolled entey to the designaced work areg .

-

b
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B} proper distrlbutian af temparary ek pover (use of RCDsFELCES, swinch gear,
Abling, socket oudets)

W proper guarding of shaks, $talrs and floar edps up, 10 8 height of 427
¥} proper acceds ifabes and [adders with kandrells

W) propery demarcated pasmgéways, which are ket clear of materials, squlpn,
and rubkish

vil) dadly cieaning of debwiz and rubbish from the Wie

vl sdequate 1emparasy lightng

) proper housekanping 10 redece slipeing and tripping hazards.
x} peoper proleciion o pedesirians and woinbng bulldings

W) contractor's all-risk Insurance palicy to be Inplace.

Tor £nsure safery of all people on the She during the congructian process, Imclucing
Coniramers personnel and Company Representallve’s mupresentalves, dhe folbowing
procedures shall be adopied by all Contragiors for tha use of wmporany elactricity
Sy

T Work chall penecally be earriad out fn accandance with 160 Eciltlon of UK EE Wiring
Reguiations, BS €F 1017 "Disribuiian of Electriciny on Buliding Siws", and the
Pakistan "Elncirizity Rules, 1937 all (sgal formalitias of rhe Hactng Inspecior's affice
shall be compdied with,

0 Consiruction of cables wsed shall be as follows:

&) o foed disibathn bosnds and flzed sguipment, PYCIPYC TSN TVE, o
B5 6346,

b} tomovaable plant, fleibde ammourad cables, o B 6116

g towelging electrode=hualders, flexlble cablke 1o B 635

o) to portabie tapls and hamd-lamps, flawibe cotds no B5 650
N inscalation of cables shall be as fllov.

a] vutdpars, directly burbed at beast 500w bebow gradd, At WM convers and Cable
mirkérs [ax minimuom 10 metsr intervals and ax bends). and In RCC pipe At
roadftraffic orozsings. -

) indoors, dipped to the surface at kast 3000mm abows floorfground lred.

) surain rebef shall be provided at tenmination of all cables ot equipmen, ples,
F1{}

] Double sarthing, with stranded copper conductars, shall be used 1o establkh a THS
system. Ho separate earthing elactrodes are required a0 sach loeation

v] A main disorbution board, 1o BS 4363, of ataly englosed sheal=5teel constrction
o 54) thail ba pravidad, with 30m wp residial qurent devicels) for the earth-
lnakage protecion of circuis. Short-dreuit and everlaad pretection shall be
proaidad by cirsult-treakars of the appropriate rupturing CARECity.

Vil Hugs, sockers, and acgessorkss of a robust, unbeeskabl: carsruction, o 85 43473,

shall b Lsed for ak equipment Forabla taols, To 55 2769, shall preferably b of i
doubla-indulated constructon and be operated a1 110V, [.:

vi] A layout drawing of the proposed [Emporary insadiatlon with schematkcs, cable "y

slzes and routss, <arh conductdes, and prowection detailkd shall be had apprived
from the Compaty Represerdative. “Aher Installafion, test rasiiz  [nsulation
reslatioice, earth=loop impedance, ewc.} shall be submitied; ré=1g5ting shafl ba dane
syery three momths.

i
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2%, Guatmbied [ Warraetaod Tor Bguipment | Flant

a]

b
&

4

q]

hi

i

The period of guaranies wisrantet on the equipmend/plant shall be the perlod spated
In Coraltlans of Cormras.

The Contractar's guaranree does nol cover the ronmal wear & tear.

Manufacturer's aQuipament warrantied iF they excesd the Malnenance Feriod as delired
In these Dooaments shall be tranaferred 1o the Cormpany Reprasaniati au thve and of
the Maknienance Perlod,

The Contractor shll gutrartes that the materal & workmanship Incorparated Inwe the
planLfequiprient are new and the best of sthedr respective kinds fior the senvicoe intended
arnd that all iterms will be free frpm Inherent defect n design, werkmanship & materiats,
aned that al| equpment in ks several parts will operate successhully 2t all cepacithes up o
aned Induding the maximum speckinnd load wathoun undus nodse, eadng, straining of
parts, wear and vibeatlon and hac an anpde acoor of safety 15 nduded Tn every design.

Cuarantée Warranbee, shall be furnished ty the Comnrackor upon forms approved by the
Englregrf Companmy and thall be sigmed by both the Conwacoyw apd (e Sub-
COrracions whase werk 13 inwaked, '

W the equipmentfplant manufacurers ctardand qusrpnoee fwarcantee |3 opplicable, the
gumrantes fwarcantes  form and  condiions mu:,; e submitied along wivh the
ayulpmant)mant ‘tochnbeal submbends®.

The Contracior's labamy shall be lmited to the replacerrent of defective pants that may
develop in the squipment or matedal of hls own work or manufacture or his Sub-
Comtractars. undar proper usa and afsing solsty from _fauty design, materisd, or
workmanchip provided always that such defacchs pats are not repairabls at the Site,
and are not essentlal In the mezndrw Tor commeecial ute of the equipment, are
prompaly returmed to the Contractor's or Sub-Contractor's Fectory undess otherwhie
aranged. The cquipment 5o leal:nd or repaleed shall be iy confarmiy with the
apecihications,

For ndigenaus equipment. al replmmem shall be macdse free of cosL af the Sike by the
CowrtEatbor.

For hrpeted aculprrene, 8l replacensmi shall be made free of cosr ex-Karach| pot,
and the Compary Repie3entaths Shad arvangs 1o fave then cheared, pay all dutles and
hang—rer the replaced pamts to the Conmracmd,

The rettirn of dafective parts [0 tha Contractor's o Sub-Contracior's Tactory shal be

the Controctoe’s rezponsibilty and :hal be made al his =xpense. The Company

Reprasanibiive will, htnvese!, rehdier suh asistance as necessany to eepediie the sarme,

In the case of defective pams nod repairabls o the she but assentkal in the meantime for

dhe commerclal trse of the equipment, (e Conace 3L, whenover possible, replace

ﬁ af cost 8r the se the said defecdye parcs before ohae defective pans e removed
I The sigd.

If dE becowmied hecatzary for the Contractar wo replace of renew army defective portlons of
the Plart under thin clauas, the prendsions of this clwse will 2ppdy to the portions of the
plart 2o rplaced or renewsd wndl dhe eapdiation of six ooeibs from e dete of such
replacernert or omdl vhe «nd of tha guaraniet perlod, whichever shall be Lacer. if any
defects are nol reredied within a reatonable time, the Company Represantative, afer
dug natice 19 the Comracies, may procaed with the work al the Contrdclor's nisk amd
experse withoat prepdice 10 any other rghts whikch i Company RepireanBthe iy
hava agalnst the Comtractor in respect 1o such delens,

H the replacements or renewsls are of such & charseisr 24 pray offect the efficiency of
the pliedt, the Engineary Company shall have the righs ts ghve o the Comracior within
one month of Such replatement or Pervewsl, Motice in writing that pefarmanes bty e
made, nowhkch case veats thall be carded our a3 prenigied im these Docunsenis, Shaukd

L
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such tests show that the guarantees of the Comract are smstalned: the cost of 1he tests
chal be borne by tha Company Repraseniaive, Should the guarantzes not b susialned,
e coal of rhe 1251 shall be bome by the Conractar,

) IF during the guaranies gerlid thi services of the Contraner's personnel a0 requirad
Sar the rectification o raplacernent of amy defective parm of work dug 10 defective
spierl, desim or workmanship, such senvices shall be made by the Contracios
withort change 1o the Compary Represenbitive.

Touts o Complation

a) The Contractor shall give to the Engineer/ Company in wiling 15 days notiea af the
dare afer which be il be raady 10 make the "Tac on Comglachon™ Uniess otharwlae
aoreed the tests #hall wka place within 10 dayz afrer the 3aid date on such day o days
a5 the Englnzer | Company shall 1n writing natlfy the Conirector,

b} I the Enginear) Company Falls tao appaket a ime after having baen asked o do o 1o
sttend 2t any tme or place duly appodnied For making the sald 1ests, the Contracter
shall bt entlticd t proceed In hiz abpathes and the 2kt cts thall be deerned to have
pasr made In the pressnce of the Engirdert Company,

£] B in the opinlon of the Engineerf Compary the lests are baing wnduly delayed tm may,
by naiboe in wiithng, call upon the Conractor to maks swch tens within 10 dayt kom o
the recaipt of the sald notlee, and the Contractor shall rraske the $3id BeSts 0 JKh day - '
withln 1he said 10 days as the Conractar may fix and af which he chall glve netiee [
the Engineerf Company- IF the Contractor Falls o make such esis within the e
aforasald, the Engineary Company may himself procesd o maka L tesis, All tesis so
made by tie Enginesrs Company shall be at the risk and expense af e Confractor.

4y The Company Representathie, except where gihenyise ipﬂ'ﬁ&d. shal provida freg of
charge subject 1o the proviskns of Sub-clause (e) of this clause. dearicly, fuel and
water, 85 may be reazonably demanded 1o carry cut such tesis sffidendy.

g) o any portion of Uk works fall to pass the ters, 1ests of the sald portion shall, if
required by the Engineer/ Compaty or by the Camaracter, be repeated within a
rmasonable (me upen the same grms and condltions, as aforesald, swve that alk
gxpensas 1o which the Company Representative iy be pur by the repetiilon of the
pasrs Shall be deducted from e Conwace Pnce, |

mspaciion of Complated Worko:

a The Conmtractor K required bo Glve the Company Fepresentstive/Engineer die
notiBcation when he expects the wivk (o be completed, a report In wiplicate of the
MR ALIBTANTS carrad out with regard ta pressure keening of plpes and [wak tesiing of
duct work nd owhar speciied teses shall be atfeched to this application. The final
inapaction sheoubkd than be carded part, wihaut unnacescary delay, and H pwns ibbe widhin
Fiewr wreplcs,

B AL the request of sithar party, Inspection of such Jections of the work as wil v be
secessile afer compledion, or will be difilcuk ro aher, which ore to be taken nto wie by
the Campany Reptesantatve before te tima of the fing? inepacion, mMay e carvied oul
i advance, {adhance Inspeclonh,

€ An Inspaction b 1o be carvied oul bmmedataly Before the expiry of the guarantes . ~7n O 03,
perod. tGuarantee Inspaction). _,iﬂf.l',f"“ oY SAN

db Wepsstion of corrected faults ar omisskons noted In connection with advance, final, onf e L. -
quaranted spedtion 14 also Lo be donk (Supplementy vipecnion). =R .

| lnspections ars 1o ba carrled out by the Engineer Compang or any gther sutable and ‘.'ﬂ:m Eﬁf{

SR
! ;r .
comperant persah appalnted by the Company RApresamRbve, __.J_,-

FHi
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The coses of advance Inspaciion, Anal Inspaction & Garanies Mespeciion are o e met

by the Company Representative, whers the Irspecisom has been carrbed out by 2 person
Appointed by him

The cogrs of supphermentiny inspections and re-lnspections ame to bd boma by the
Contracuw,

Ie iy the rasponsibllty of the Contractar (o proeica & pay for, amy help or asslstance
AECESIAY In connecHon with the [nspecilon work,

The Inspactor's deciaion &5 (0 what Fuks ar omissioms may have cocarrad 15 BHrding on
both Skies,

Ther Comtracter is required io carey out, withur deday, any [rgeossments, shacalons or
additions which may be considersd necessary a3 the result of n iNIpecTon repart,

When the fnal Inspectan has waken place, the work i te b= handed over to the
Company Fepresenuiliv [n 5o far has bean found to be In the state required by the
Canact, and can sudtably be put Iano ugs for this purpose foe which b was fended

The Company Représentathee has the right o put [ndo use any Section of the work
conpracoed lor and not approred at the Thme of Inspecion, provided chis Can be dore
withaut [eapardlsing the progress of the wack, and he may use it whthoot spedal
compdnialion even before the faults gr gmisdons have been madd good.

Where speclal dares are specified under e Contral For the completion of diffarent
Sections of the work, the pronisions of thls Clausa are b apply [o=ach part separatedy.

Tha Inspeciion repoct retuired under this Clause is to be deliverad in wriing, and
gigned By the Inspechor, giving the date on which i b to by magde avadable for e
pacties’ Inspectaon, The repart should cover the follewirg pofnts:

1) Stite whmther the work Ras been gpproved oF nol,
W) State e reasons for InEqg w0 approes i, B H hae not been spproved.

A Stete faults of omissions for which 1he Contracior 5 0 ba keld responsible,
togathier with the Ui within which they are to be made geod,

tv] Inchide notes on matiers which do—nor reguire frigsdlile action, but aught to be
fneibly settled In covonecdon with Whe guaranee [rpection,

v] The sum ta whigh the Company Reporsetatine is entited,
vl Daur on whkch the Msurance tken out by the Contractor lgpses.

vl IF the work, has been approved ar the flnal Inipection, the date from which the
QUEITRTCE S /i nanee period 13 10 rub and the day after which it explres,

vin} Distribastion ol costs conmactied wirk thw (PeSpeecthon .

28, Acceplance & Interim Opetatton

a)

L"'... ;
@ b}

p—

After the performance rorts, B tha equiptmart supplied by the Comiracior is Feund to
masL ey guarantet g arry obhar Epacifisd reguirement, and IF all gther work allad for
hereunder has bean completad, the Company Reprétortativas scceptance will ba forth-
Conting and final poyrment will become due o previded for undar th torms oF payrone,
-This dcaptance shall, however, not rellave the Contrpctor af i respemsibiling for che
fraL ingpaction,

Shauld the squlpment fumished by the Contmcter fall to operane 25 fequired, o n Case
of fallore o meer Ay of I05 geararess, the Company Fepescnnoaiive thall have the
right & OpErace the aquipement, Lsing the ConbRtor's copenvsony operating mersommsl,
unt¥ such defects have basn remedied and guaratiiess mat with, I the event 1ha
afects necessitate the rejection of the equipment of any pan thereof, the Company
Reprarancathee shall have the rght te operate the equipmenr smil such dme as new

Fohém, Manp & deSours (Pt Lid,
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aquiprment s peovided 1o replace ke relected squipment. Swch operation shall net be
deemead a¢ an aocepiance of amyenukemssnl.

20, Wrpaction & Tepting Durlng Manofarture

a) T Enginetry Compary shall be entliad at all mspon e limes during manufachre 1
InEpacy, examine and test 4t e Contracor's premises e maverials and wearkrdnzhip
of all plant to be supplied wnder the Comtract, and o pant of the sald plang i being
manufacwred on anotver pramises the Contractar shall obtaln the Enginaesf Campany
pAIMREOR 1o knspedt, axambee & tesk ac IF tha 12id plank were balng marmifacmred on
U CoOMracEs premises. Such inspeciions, examinatton of Wsting IF made shall not
rubrase the Contracur from amy philigation under the Contract,

by The Comracios shall ghee b the Englnesrf Company reasanabla notlce iy writkng of the
dane srd place at which the glank will be ey for 1esting as provided b the Contract,
and unlzss 1he Enginssr) Compary shal angnd a1 the place s0 naroed within ten days
of 1he date whach the Contractor has stated in b5 nosice, the Contacior may proteed
vtk the rest and also gat the inspection 10d st carrled oul by an international texling
agency of reputs in the country of manufacoure of tha planc and thereafter forward o
the Englpears Company duly cartified coples of the tesL repet Carled ouwt by him and
the Internationd inspeciing sgety, who on basls thesesl glve his opinkon decision
Provided thar e Enginear) Cotpany shall ghee the Contractor baenty four hourg notce
I writiwy of hix Inrention to amend Che tedt. .

¢ Whers fw Contract privides for iests ono de premliss of any Sub-Contepcear, e
Canvacter shall provide such assistance, labour, maeraks, eheciricity, huel, stors,
apparatus and [nsbrumenrs &F may pe requisite aod as may be raasanatly damanded o
carvy oul Such tasks efficintly.

& As and when any Flank shall hawe passed the bests rfarred ta |n this Clawse thwe
Erginesr; Compaty shal fumish t the Contracior 3 cenilicata iy wriving b (ha +ffact,

-
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BASIC MECHANICAL MATERIALS AND METHODS
FPART1; CENTTRAL

1.1

12

1.3

14

SEN

Rotated Doowments: .
Dyvawings and perwral prowlsioog of Contract, ielading Ceneral and Speclal Condillons
apply 1 this Section,

Sonmary;

Thiy 3eciknt Includes the folleaing basic mechanical matedals and methods w Complenml
ok ChivISion 15 Secthns.

Pipireg marerials and installankon Mruciions comman o most plpng systems,
Monshrink grout for equipment instllatons,

Fhﬁ-hhnmmd el and wood Equipment Suppos, |

HetaMation raquiremants Commmon to aquipment spacification sections.
Mechantcal demalition

Cutting and patching -

Taust-up painting and finishing

thonp

Pip¢ and plpa Aiting matedals are speciied in plping systom Sactlon.
Byuipmment and installaton shall be In cormpllance with ANSIFASHRAE 15 (latest ecdon).
Flpe, plie Mtings and plglng Inchady tubs, tuba Mitkegs and wbing.

Firdshed spaces: Spaces ather than méchanical and electrical aquipment raome, Furred
spacas, pdpe and duct shafts, spaces above celling, crowl spaces and tinnets.

Expaied imenior |nctaltatons: Expased 1 Wesy Indogrs. Examples IncClude Dnished
OZCUpiNd Spaces And e Chanial AU PRt FOGTs.

fi  Exposed Exterlor Inatalintlons: Fxpoasd toodew sabdooes, of subjacy o aindoor armbism
cernperaoures and weather condidong. Examples ncheds roplftop bocarions.

Q) Concealed Intedor kustakations: Corceabed from view ard protected from physiceal
coran by nalding occupants, Evaraples clude abeyve cellings and In duct shallts,

Mubmniats
LAl Tenderng Swage Suboimals
Tencarer shall subenlt the fllowing documsntaton:

a) Egulpment catalogue having specificaions, sebecilon daa; equipimank
dimenshgns, et

b} Famory computer salertinn,
¢} Eruipment Quallty Assessment Form supplied by the Engineers, dully filled,
A Sareciens of deviarion from speciRcatians, |

1.4.2 Tachnical Approval Stage Submirtals

Cortractor 1hall submit tha fodlowing documentatlon and obtaln Englerers approval
prCe 10 orcier|ng (he equipment;

2} EQuieeent Carakngls;
b Factary fomputer selecton;

&ﬂ-EEE-E"&,#E-E:ﬂ-EE-
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¢ Becirical contral parl dizgram s Informathon
di Micreprocessor comtrol pane Irformation

el Cratlmg inforrmation
B Shipaent informmation;
gl TNy requbsments;

h Staramem of deviatlon from speclficadons,
143 Comstruction Stete Submltals
Contractor shall subiml; the follawdng docurnaration st sppropnate Bmes!
a) Carbified dimensiorial drawinas of the equlpment.

By Equipsnant Insrafailon Manoal,
O FildWidng Diagram,

g Facoory Parfermanca Tast Provecal

44 Clota-Out Submitrals

Contrartor shall submit the Tollowieg dorwmantation 31 the cloaeou of the prolect,
L
1 Comrmlasloning Reparts, a5 per manufactyrer's standacd, duly shped by the

cammlssicing ervlde’.

bl 5 sets of operabion & mznmenance manial,

) 5 tats of spare parts manual

1.5 Cueslily Apnurpnce:

1.5.1

Seandard & Regulatory Requinamaenis

g} Calily wellng processes and operators T struciur! seel according ta AWE

1.7 “Siructurat Welding Code

T

B Cualdy walding processes and operators for ploing according Io ASME “Eoiter
and Prassuns Vesssl Code”, Section B, Welding and Bazing Cualilicatlons.*

it Complywith provisions oF ASE B3] Sertes “Cade for Presturs Fiping,”

1) . Cartlfy than sach welder hat paseed Aws qualification tests for the welding
procesgas immahed and thet cerlfication B currenr,

o ASME A131 lor lettertng slze. Lavagth of colgr fleld, colors and Wieswvindg angles of

ke catiaon devloes.

d} Equipaent Safection; Equipment of greater of larosr power, dimenthar,
capaciies and rafings may be fumnished, provided such praposed equiprisia &
appreved I wtitlng and connecting mechanical and ebectrical sendoes, Caeclit
breakers, condult, moress bages and equipment spaces are increased. Mo
additicndl oss will be approved for thees increases, OF Targer equipment &
approved. IF mindmaerm evergy ratngs or efficienciss of the equipmiact ake

tpicifed, che  equipment
& Oumy |53 HoTNeg TeEulrementa.

must st the  design  requirements  and

8 For peoducts manufacnred for 50 Hz use, that do por carmy or qualily for UL ©
labets, 3 manufeciwrer’s certifcatlon 15 requined that the product mests the
minlmeanr  ragureomnts of tternadorally Recognized Tesung Laboratodas

ARTLY meating the requlremenis of Intermatlonsd Elacrra Commibssbhon {IBC),
which are dearmed equal 1o UL and other U5, 184103 Iabovatories.

K1
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1.8

. %@\

a)

b}

Q

Dedbar pigas anwd tubas with factory-epplied end-caps. Maintaln emxd-caps throtogh

thigplng, stovage, and hendling to prevant pipe-and demage and prevent entrance of
dirt, debrls and mokstura,

Prodect stored phoes and tubes from malsttere and dine Sevats abwrss -grade. When
stored nakie, do not axcesd structural capacity of the door,

Fronect Ranges, findmngs and plpng specialties from modsture and dirk.

Swaquemeing and Schadudimgn

al
b}

(4]

gl

1]

b
<}

Coordinaie machanical equipmant installagon wich ather bullding companerts.

Acrange for chases, shots and opeanings In bullding strecrure during progeess of
construction, 10 allgw for mechanical mestallanons,

Coordinate the Installalon of mygulmad supoearting devicas snd set tesms (n peunod-n-
place concrita and ather structural componants, as tey are consprcked.

Soqueence, coordinate and  Inteprame instalations of mechanical materlals and
equipment far sffickent Aow of the work, Coorditate styllation of bBirge egquipaant
requirng positigning prior to closkng In the buikiing,

Coordingle CoiMe-Ction of madhanical syibems with acllices and cerdces. Carmply with
requiraments of Governing ragulations, servive compandas, and Engineers,

Coordinate requirgmenty for accass panels and doors whers methanical Kems requiring
aveers are conesalad behind Baizhed wrfaces,

Coorinzte insialiation of Meming dedces after tﬂ:llkﬁﬂn of corering and pabritkg,
whizre dewvicas e appdled 1o swfaces, Install [denciylng devices prior o Instafatlon of
arpustical celings and similar concealimem. ;

. Shop Drawingm

Shap drowing deradling RBabeication and Installation for metal and wood supports and
anchorage fof rrechanien] materb and $quipment.

o et et dravinics for atcess pams amd dosor locaklions.

Prepare coordinption drewdgs b a 1350 scale or larger. Datal majer <bemenis,
companants and sysiems of mechanlcal equipmestt snd rraterkals in ralationship whh
other systems, installakons and bullding Compiesns. Sheny spice requirements For
insallabion and aocess. how whers sequence and Coordination OF fmstadatians s
Imporant to the efficert fiow of the work. Incude the following:

I} Proposed locations of pping, mmmln; wuipreett aod oiateddals  incede the
Following:

v  Flanned plpng Wyl ncluding vabe and speclalty Iodations and wahe stam
marement,

+  Planned duct sydtoms [ayout, Inctiding slbenrs radi) and duct accessonles.
+  Chearances for msiafing and maintalndng Insukagbon.

v Clearances for serviding and malntdnkng equipmend, luding space Ty
squipment disasssmbly required for pededie maktananoe,

« Eulpment services cannectlons and Support detalls.

* Wall panetrabins.

= Fra-rated wall and Fiosor persetrathons. -
v Szes and ocaton of requlred concrate pads and bases,

s

Fahlm, Wl & deSouze (Pve) Lid, Banie Machonieal Maderiols And Walhoda
ConaLilfing Eroine s SecMan 230502 -3
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N Scheduling, sequencing, mMauemant and posithoning of lzrge Squiprent [NiD e
bulidhtg durkng eanstricton, -

i} Floor plans, elevations and details 1o indicare penetrayons n Moors, wadls and
ceilings and thehr relationship 4o ather penatratons and inswellabions.

1 Peflecred colfing plans to cooedinate and in'teagrati Inctallarions, ar autlexs, and
intats, Hght flxtures, Semmunications systems camponents, sprinkers and other
celling-mountad [vems.

1.9 Wuranhe

Manufaciurer shall guarantee the equipment pgainst defoets in rraterlals andfer
worxkmanship for a perlod of e year Irom date of Inftal operstion ar 18 manth: from
dala of shipment, whichever oocurs First, wnless otharwise slated elsewhors In thls
Joouarrent.

EeRT-Z PRODUCTE
1 Ganersh
201 Ppe ad Plpe Fidngs

a Refer to Individusl plplng sysizm specificalian Sactions for pipe and fittlng
maberlals and Jodndng rmetheds. o=

b} Plpe Threads: ASME B1.20.1 far factory-threaded pipe and pipe flttings.
2.0.2 Joning Materdak

2 Refer to Indiidual piping systerns specication Sections n Dhasion 15 for
spacial Jobning materkal not kstad bebkow,

.b] Pipe Flange Gasket Materlals: Surable for tha chemcal and thermal ¢onditlons
of the pigting System contanls.

1. ASME EBI6.21, non-metallic, flat, asbesoes=free, 3.2mm maximem
fhlknass, exoapt where ks of speclfic maiend 15 Invdbcated.

0 Full-Faca Type: For Ba-lface, Class 125 cast-bron amd cast-taon2e
flangei.
"] Marrow-face Type: For raised-jace, Chs 230 cast-iron and stwl
- Aanges.
2. ASME B15.20 for grooved, ring=jolnt, sreel flabges.

1. AWANA 110, rubber, flar face, 3.2mm thick, except where other thickness Is
Inicated: and foll-face o ring type, excapt whars rpe 15 indicaed,

O Flangs Bl and fois: ASME B15.2.1 Carban steel, galvarized, sospt whare
othar maserial is Indicated.

) Solder Filler kaweal: ASTH B 32,

1. Aloy 5n9% ar Allsy 3t Tin (appecxkmabely 9% percenth and ks
{appraximataly %), having 0.1 0=percent lead content.

€  Bratireg Flllar Metls: AWS A58,
1. BAgT: Silver afloy.

f weldlng Fller Meals: Comply wih AWS D112 for wakding mararials
appropriate for wall thicknass il chambcal anahysis of stael pipe belng welded

o) Flanged, Ductile-lron Fips Casket, Boles and Myts: AWWA C110, rubber gasket,
carborn ciad bodes and nuts,

Fahlm, Manji & deSouxs (P} Lid,
T
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2.1.3 Piping Speciafde

a)

b

L]

Escutcheons: Manydactured wal, ccling ad foor plates; desp-patizm Tpe,
wihere raquired e conceal protruding fitings and shewses,

i Inpicde Diamerar Closely fir around pipe, tube and msulatan of insulated
ping. :

10 Qunsice Diaveter: Completely fowar ppening,

il Cagr Brass; Coe=plece, with set-screw, with chrome plated fnksh
v} Cast-Iron Foor Flawe: Ooe-plece casting. -

vi  Finkzh: Polished chioime place.

Dlelectric Floings. Assambhy o Neting havies insubaceyy enerterdal |solabing joired
elsimilar meiaks, 1o proent sabrandc actlon and stop fomoson.

i} Description: Combinaman of copper slioy and Mmous; chreaded, soker,
plin and wedd neck and types and matching piping systam maberials.

iy Inpubnting Macarsd: Subabla for system Auld, prossurs srd taperatun,

i) Ciearic Uniorm; Factory—fabricared, undon resambdy, for 17.5 kgfome ’

it W kit prsssute at 82 ternperature,

bl Dhskcric Flanges Faciory—obikcaned, comrpanion=-flange assembly, Ffor
10.5 o0 21 kg/ohd pabninnlim prarkSurs b0 $ull syslem pressumms.

¥ Dislecide=Flanga Tnstation Kits:  Fisd-atwembled, companion-flanga

assembly, full-face o fing type. Components inchids naoprene or phenollc
gaskal, phanellc or pohetindane bolt sfeeves, phenobic wishers and Stadl
backing washers,

Provide feparate companion Aanges and stesl balis and nun for 1005 r
21 kgfom? mindmum wirkng pressors (o Sii syste prassures.

W Dlelectric Couplings: Ghkanlzed=steal coupling, Bavdng inen Al mon—

conrasive, thermoplasuc Enthg, with thoeaded ends and 21 kg/omt
minimum worklng pressure ag 197 degrass C temperature,

bachanical Sheave Seab Modutar, watettkahe, mechanical typa. Componenis
Inchecle Inngriocking syrthatic fuibber Bnks shaped to continooushy AT annolar
space bBtwaan pips and skanad, Connecting bolts and prescure plates cxuse
rubber seallng dermens w ¢xpand whén tghtened,

Sheaves: Tha folowing rmateHals are for wall, flgor, s'ab and roof penttrations:

1. 5teel Plpe- ASTM A 53, Type E, Grade A, Soheduls 40, gabvanlzed, plain ends
o B5 1387 (medivm grade),

2. Wall Penemation Sysiems; Wall slevse assembly, consfsting of howsing,
paskets and pipg tlees, wilth | machanical=ioknt and conforming w0 AWANA
C110 and 1 plain plpa—slesvs snd.

[} Penetrating Pipe Defiection: § peroert withour keaksgs,

W} Houslng: Ductile-Iran caaing hving waterstop and anchor ring, with
doucte-iron gland, steed studs and nuds and mebkar gaiket sonforming
to AWWA CI1Y, of housing and gasher Szs a3 regured ta it
pandatrating plpe.

il Pipe Slese AWWA C151, duciife-Iron pipe,

ki Housing-to-3lesve {askec Rubber of ngoprans, pusfi-on e of
mianuficturer's design,

,.ij:

Fahim, Nang & daSowrs (Fa) L,
Cansuting Enginsars Sacln 230502 -5
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3, Casi=lron Slesva Fimings: Commercially made, slagve handng  niegeal
clampixig Nangs, with clamping rng, bols and nuts for membrane fashing.,

214 Grout )

Manghrnk, Mon-metallc Growt ASTMC 1107, Crack B,

B Characrerisics: Post=hardaming, volume-adjwstivg, dry hydraulfo-camein grout,
nonstanng, no comoshe, nongasecus and racomemendad far Intedor and
extariod dppEcaton.

i) Drechyn Mix: 350 kglom?, 2B-day compresshae crength.

I}y Packaglng: Premixed and factory-packaged.

.15 Spares
Provide spares 25 Incheated under EQUIPMENT DATA SHEET.
EARY-3 EXECUTION
l. 34 Foumuiafion

Eqtiprent shall generally ba Installed on concrete foundation: ootsirucied by odhars, This
contraceer sl supgly dimenstonal drawings of the foundalksh, suitable o accammidace
thr aquipment, Ly accordance with che i Fectarer's i om marddatkons.

4.2 Piping Systems - Common Faquitemast s

al Comersl Wnsiall piping as dwseribed below, gueept where Syiem Sectons specify
otherwise ndhidual plpig systam specicaden Sacilons in Didskon 15 specify miping
Instadaton requiremdnts unlque t the piging systems,

B Ceneral Locanons and Arrangerents: Ovawdngs {pkins, schemadcs and dlagranrs)
Indicame general [ocation and arrngemerd of ppleg systems. ndicaled locadons and
amanguments were uted bo glze pipe and <akoulace frictlen hoss, expansion, g
slzing and other design considerations. mstall piplng as ndheated, excep! wherd
deviations ta lapeul are approved on ceondmation drwings.

geall 2l plping with slopes to proviie Jow point dramags.

insta comporens having pressure milng equil to of greater than byrtem operaling
prediuce,

tnstzll plpiteg In concealad inmerior and exterior kacathon, except in QUIPART FMKME

l ard sandoe A,

2 oo

o=

Wixtall plpbng Free of sagh and bends.

tnscall exposed Inperar and sxtetior plping at right angles or parallel 1o budtding wals.
Clagonal rumy are prohibited. '

W Ievetal pdping tighe o slabs, beams., joists, columns, walls and other bullding elercRhns.
Allow sufficient spase above removable celling panels to 280w foe calling paned resmoval,

I st piping 1o 3low appiication of insulation plus 25mm Cleanancs around FTEERETTL LY
{i  Locpts groups of plpes paralle] to eath o, spaced to permll vahe sendcing.

k) Instad ﬂnln]gs fior changes in drectan and ranch conrnecdons.

i Install couplings according o manufacturcrs printed instrctan

m} Instzll pipe escurchesns for all plpe penetrations of conorete and masonry walls, wall
board partitons and suspended cokngs.

B} Mnstall sleaves for all ipes passing drrough concrets nd masonry vealis, gypsum -board
partiiions, and concrere oo and roof dabs.

e

'H" Fatirn, Nanf & dadouza (Pt] Lit. Batk: Mochanical Manriae And Methods
U Comung Engieers Section 23 0502 « §
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e

o)

I} Cur sheves o lergth fior mounting flush with both surfaces. Excapdion; Extend
slegves Installed In Begrs of mechanieal equiprment areas of other wel areas 10mm
abova finishad foor leve], unbess oiherwise indicawed an dramdngs.

Ry Build sleewes inig dby vimw wails and shabs a5 work progressss,

W) nzral karge enough tsheavrs 1o provide Smm annolac clear space Batwasn Sk
and plpe o plipe Insulaion.,

1. Stesd Plpe Meweas: For ppes smaller than | S0mm.

2. Stadl Sheet-Meral Slecves: For pipes Y50mm and larger, penetrating gypsum-
board partkhons. .

3. Casl-kron Sleave FRUngs: For floors having membrane waterproofing, Secure
Rashng berweer damping Aanges. Imtall seciion of cast—iren sod wlps 1o
exclanc e 1 SOmm abeoee fnlshed Acor ieel,

1 Seal space outyide of skt Ixtings with nonzhnink, non-metific oot

h) Excepy For bredow - grade wall peretratlans, stal annular space betwesn sleeve and
Phpe of plise insulackon, using approved elasomeric jolnk sealanis.,

Absve Crade, Extertor Wall, Pipe Penctrations: Seal paretrarions using Hesvsa and
chanicsl sleeve seals. Size M for 25mm anouler clear spaca between pipe and

. Pslasve for Installatdon of mechamieal seals.

41

(i install steel pipe Tor shewwas stnafler than | 50mem
I Il c3s1-Irom wall plpes™ for sleeves 156mm and larger.

I} Asserible and install mechanical tels acconding 1o manufactures’s, prpged
- sthsctions.

Fire Barner Penetrations: Malintain Indicared fire raizng of walks, partitkor, celings 2id

flotrs ax pipe pertraons. Seat plps penetmcions with approved fire stopping sealant
manartal,

Varthy linel aquigtnent [ocations for roughieg—in,

Fiping Jo Constroction: Join pipe and finings as fallmws and a0 spacifeally required b
Indivdual piing System specHication Secans

) Ream ends of phpes and tubes and remonve iors, Bevel plakn ends of steel pips,

il Remowe acaly, $lag, dirt and debric form Ingids and cutslide of plpt snd fittings
brefore aasarnihy

i Sakdered lolnts: Censwuct. folmns acconding to AWS “Soldering kaenual’, Chaprer 12
“The Saldaring of Pipe amd Tube*,

b Threaded joims: Thread pipe with tapersd plpe threads accarding 1 ASME BE.20.1,
ut thredds full and clean uging sharp dies; Ream thread plpg ends to rensove burs
and remore fudl inide diameler. Joinpipe fniags and vanes 15 Follows:

1. Hote the inered length of threads i Mnirgs or vale ends and prosimity of
Internal sean ar wall, tor Soperedng hénr far pdpe showld ba threaded aco jalnt

2, Appty sypropriate tape or theéad compound o external plpe threads (excem
where dry peal threarBng 15 spacifed),

3. Allgn theeads at poine of assembly,

4. Tighuets krinL wath wreneh. Apply wrench wa vabve and ine which pipe is being
threaded,

5. Damayad Threads: Do not use pipe or pipe Prtings haning treads that are
Coripded or dainaged. o not sa plpe sedmion that have crached of open welds

)

Fahdm, Henf & deSouda [Pvl) 1dd. Bagic Machaticn) Maiarinls dnd Bathoos
Conaullng Enginoess o IZ0502-T
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5) Pping Connecions: Except a5 odverwise moicated maka piping connectlons as
ipeciied Gekow.

T Wsrll wnlonz in plping SOmm and smaller, adjseert to sach valve and at firal
canpeitlon o <ach pisce of squipment hadhg SO or smaller threaded pine
ConneTion.

N instal Aanges. |n plging 60mm and farger, adlacent to flanged valves and at final
conevectlon be sach plece of aquipment having fianged, pipe connacilon.

iy Ory Piping Systems (Gask Insiall delectds unlpns and Nanges ta conndcd plpdng
mater{als of dissimlar memls.

bed Wl Flping Syctames (Wate): ﬁnnail dielectre caugling ardd nipple sktings o OXmeCL
pipirey ey of dicsimile mely

13 Disscton of Metal Supports and Anchct el

. al Cut, it and place miscelameous menl suppors acoorately In locaon, Alignmant and
sbavation Lo wipport and anchor machancl rmteials and equlpmen.

b Freid Wakding: Coomphyrwdth AWS D1, 1 “Surueiursl Welding Code-Steel’.
54 Densoition: .
4] Dsconnact, domolish and remous worl spacifled wnder Divisban 15 and a: Indicated.

bl Wesre pipa, ductwork, Instiation or squipment 1o remaln is demaged or distcbad,
remove damiged ponions and Insrall new products of egqual capacing and quality.

g Accessibla Wark: Ramove indicated exposed pine and ductwork in ks snteety.
) Remeual: Bemowve all dermolished muierials and tquipment fram the propect slts.

e Tamporary Ohcoonection: Remove, store, doan, reinstall, reconnec and make
operatiensl squipment Indicaned for ternporany of pefmanent relodation.

l A3 Cukding ard Patohing
at Cul, channel, chaw and dall Aoars, walls, panivens, celings and other surfaces

necessary for mechardeal installatlons. Perfoern cutting by skilled rechanks of the
vraces Imyohved, Oblain prod appronval of Enginesr balons. perfos ming work.

. . by Repalr cut suefaces to match adjaceid suaces.
30  Grovtimge

al ezl non-mtaflic, renshrink, groat for mechacdcal equipmant base bearing surfaces,
pump and other squipment base plaes and anchors. Mix growt according to
manufacume”s prnoed InsTuctions. -

b Clean surfaces that will come into contact with grovt,
o Prowide farms for placement of goout, as requieed.

< Awold air entrapment when pladg grout,

o Place grou, complately filling eqeifanst bases.

1

fMace grouk oo COnOMTE Dases 1o provice 4 smocth bearing $urfacs Far equipment. e v.:‘__““
- L L T,
g1 Place geout around anchors, f':'r'::::‘-'ﬂl'- .
Cure placad grout xocording to rnanufacturars prinked nstrctons. ;I-:“;' gurvi *
F 1
L1}

- Faymomun Labelt 2ftar waark ks Comiplebe

Frnove all splashied pan, cement splatier, prolective paper, #tc aler work 15 Complee, &
dallvar chiler in clean conditon. .

Fahien, Wanjl & deSouzs [Pvi]) Lid, Bask: Mechanicat Materals 2nd Methods [
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28  Proteciion of Rnlsbed Woria
Proteq all equipmen & voark frem deteroration from any condmian, il haodlng over.
39  iInrtafistion Combractors Respoitsibdithes

a atal equiprent i provide the maximum possible headroormn, where maunting
heiants are not Indicated,

hisrall squipment accoviing o approved suibmieral dats Poctions of che work are shawn
anly In dijuprarremabic form, Refer confilets (o the Engineer,

b}
{
¢} Wnstall equipment el and plumb, parallel aad perpendboular to oifer Bullding sysbems
o
s

and Comganents In dxposad Interlor spaces, except where athenwise indicated.

kistall mechankal equipment to faclMaw sendicng, mantenance and rapale of
replacement of equipment campangiis, Conpect squkiment for exse of dizconnecting,
with mindmbm of imterforence with othar ingealimions, Extand greace fitdngs to an
acewssible ||:|-|:a1:[cm

) Install equipmiant ghild righit-of-way to plping systems instzled 2t 2 required slopa.
310 Refersnce peciiication )

Tha Fallawing specificaione shall be construed to be par of these spacileations,

v 2305 01 - Baslc Mechanilcal Requiremant

+ 2305402 - Basic Mechanical Materials and Methods

2305 10 - Ecuiprmant atallation

« 2309713 -Molors

« 130520 -Supponts & Anchors

+ 230543 = Vibravet Bolaton Contral *

+ 23 0% 50 - Falnting & Coating

« 2305 53 - Mechanlcal Idencflcaulon

EHD OF SECTION 33 05 02
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FROJESTY TITLE  380GOL WEAD OFFICE BUILRING, HARASHI

PATHED r 2aff ARREFL, 2028

EQAUIPMENT INSTALLATION
_The Gontrach shall Install equipment as & where shown oh L drowings and shal perfooro the
Tl komadriy wrcied:,

1. Equiprvesl Foondstion Bevert

A Unless otharwise Indicated on depwings, equipment shall gensratly ba Insrafled on a
100mm 1o 150mm high concrete bage, Bace shall be consorucesd of 1304 (210 kg fcm?,
28 day compressive strength) appeaved concres with nominal mlforcemene. &ase shall
be fwustved with S5mrm cemem plaster, or approved tles as shown on drasings. Edges
shlf e prondded with 25x2 5 3mmn gabeanized angla [ron frame work. Ease dimencion
shall et be bess than 100 kaeger In Both directlons than supported equipment
Manufacwurer's supponted recaminendanion shall be follmved, wiing anchor bolt At de-
I It s, Owanwiregs 5 halfl be submired to the Englreer for approval.

Lifing & Shifting Equipmernt ok Fn-md'll.lunn

A Thi tonracioe shall ba solely responsible o safe lIfing of the squipments from piace
of srorame on sive 1o Iocation of final inacaliation and fnally on the foundalions.

B. Prior tollfdng the equiprents the Epllowing procedure shall be adoptad:

1. Submi; comprehenshe Insurance padicy for the Full value af the cyuipmen Lo 1he
Enganeerf Compary Representathe fronk Approved Insuranca cornpsiny.

2. Submdt complate Informanion of spaclallst firm of Ifiers frigoers to the Englreer &
abrain apphowal.

1. Submb complie procedurd & squigreant to be used for NG the squipment In
place. Kenrify on plans location of iripods, holst, e, that wifl rarafer weigh w the
Equiprent, 06 de struchare & obdain Apprewal.

4. Al the abeowe 1o be completed with one month before the dane of Rng of
ScUbpmeniL

Eguipmast kostallation Rodponn il
A The Contracior shall engure that the aquipment ks instalbed wtally in acordance with

thw manufacturer’s instrucion: faquipment Instalaten matos s be obizned &
vad], and as ciraceed by the Emplraar, Correct allgrment & levelling miust beensured,

B Fleld assemble =quipment OF cequired) In acoordance with struedlans in the
mmapciurer’s Insiallation bulkedn,

. Tnstad the equipment on the foundaton, Keoprant solation pads o sing wibnatkon
leokarors a¢ spacified for the equipment shall be placed undar the equipment,

O. Insupe what strclure, Eping of ather equipment adjacent 1o this equipment do nat
resinct operaton & malntenance requirements of tee equipmenal,

E Initall all plping, cable, and oiher conmections with 2l fitiings, o the equlpment. All

matenial and labar required for 3 complete mstellation shall be suppEsd by the
Contractor, i

F. Commect equlpmant control pane wo all operatieg estemal safry and ausdbsny conprol
deioas,

€. Provide and bistall gatgs cacks and thermometer walls for eemperanire and pressurs
readings at the inkat and auibe of all Auld flova.

K. Provide and install a fiow sadtches o waer clrouits whergrar feces sy, and ntarbock It
with the s1anting control cheult of the uni,

L kseall any cowrerel companames provided by the manufacturer for installadon extirnal to
the maching, N

EHD GF SECTION 220515

[, Fahim, Hanjl & deScoua (PyL) Lid, Equdpiment inalaliation
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PIPE WELDING

t.  Fabrcation Raquimmments:
&, End Preparation

. Boit welding encs shall be bevalisd. BawveNng shall be done by grndng or
machining and the finlshed bever shall e free of nicks or grooves, Prlor o wedding,
e Davtlled surface and 1k adlacent surfaca within €ram of the weld jolre shall be
dlearwed of all forefgn mgtertal, rust booe mill scade ete., bafore being placed In
aflanmant far weldimg

B Weld Jodnt Altgniient

T. The parts o be welded chall be Jlgred by sulable means such as sternal damps,
wiloks i, Yokos, B vged, shall be thck welded vsing alectrades commpatbb with the
JPanene rratal. After loing fit-up pokes shall be ground fush. .

4. Tack weing shall be dope by qualifled wedders onty and shall conform o tha
fuality of reok wald,

T Hor2les and Fiping \

I. Pipes balow 2 25mm shall be out by plpe cutter onby flame cottng 15 not albowsd,
Largar lzes may be flame cor provided edges are prepared by grinding of
rachining, afier cutiig.

2. Balt holas shall sraddls dhe axis of pfpe for all Mangsgd gonnections.
3. The center ling of branch connections shall Imarsact the canire line of the haadar,

&  Walding:
A, Weldar ﬂuimcaﬂ?n

1. Welding-shall bo carfed ot by qualifled weelders, Welder quaificaiion shall ba
carnied out IR aoeordande with ASME Secton I vekdig & Brazing Cualflcaions.

2, The Contractor shall peowlde all materlnl, eoncumable: and labour needed For
weldar quallficallon teats. The Contracior shall alan arrange and pay for all the st
eequired at a testlag fagilly aocepiabla ko the Owner.

B Proditon Welding Requirensps

1. Al preduction welding lncluding repalr vealding shall be canied put arcavding to
aualiiad weiding procedwes and Uy qualified welders enly. The Sarey misemves The
righd, At ary lime, 4o make changes in the wilding procedure (o arsure producihon
of Boceptabiy welds,

2, Soale and shag shall b retvcved o each weld bead and grooe bators depasiting
rhe meoit weld bead. Cleandng shall be dane by power grinders and wiro brushen.

3. Filei welding #iall be dore for reinfiqcing peds, seckans wlding fatings and slip-

o flanges, Fller welds =hall e continggus, onless othensiss specified in the

't dravings. Slze of Tiler welds shall be as Indkcated on the drawings, Where no size |$
mwm.dﬂ: shall b= equal 1o by thickness of the thinner of the two parts being

- Arc burns shall be reoved by grnding, Conding shall bove 8 $mooth conbour.
Afier grinding, the remabning wall (hicknes: In the avea shall net ba Jass chan D0% of
the s pnlnad wall thlchkness,

mepwcibon and Testing

A, Mydratiaik Testing: The piping shall ba tesied with water and Al welds carefully
Ivspectad for eaks, The pressure shall be ralsed showty and steadily uniil 198t prescure
I3 reachac, The presiors shall be maintaimed while & 1vorosgh samination s made 1@
ensure that all welding are sound and shis no leaks o e Hslorfion.

"'“]:I_. Fuhbm, Hang & daSouze (Pyi.} Lid, Pire Yl ding
v Conatting Engiragrs Saccn 230 11 -1




. SPECIFIGATECHR
FEDJECT HNO 1390

T
FROJEAT TiTLE : ASGCL HAAD OFFICE EWMLDING, KARACHI
ODATED s 0T AFRIL. X0TH

B. Repaks & Welds: Defective welds found durng pressure test shall be cut out far a
distanca of nof ket than 2Snm on aither slde of the dafeal anad shall be rewelded.

. Repext Pressure Tess Following te execulion of any repalrs found 10 be necassany, th
pping shall again t tested in ACCORaNCE with e above specs,

0. Recapd: Contractor shall keep 8 recard of all vt perfarmed and shall record the dape
off test, teat conditlons mnd resufts, Thear rapons shal be signed by the Owner's
repr et aniathve and Conuractor's represantathal.

Comtrazior shall provide al material and bour requined fwxesth_'lg.

END OF SECTION 2305 11
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AFECIFICATICHSE

PROJECT Hd r YBkd
FROJEQT TITLE ¢ B3QALL MEAT QFrFicE BUILBING, KARACHI
rATED t 20™ APRIL, 2028

4

i

i

ELECTRIC MOTORS l
BART-1: GEMERAL

14 Section Scope: .

|

1

A, These specficadons apply 10 2l motors Instaliad on 2l aquipmant o the project and
are Oer=rubd by relnant speciflcations Tor motors ghen in othér Secbons &
EQAAFMENT DATA SHEET.

E. Thii Section includes rquiremants for single and [hree phase motors that anz used with
equipment specified m ather Sacnona,

C. Commissioning & Tasting
12 Sabarbbhity:
A, Twnadering Stane Submitrals
1. Brande of mouors 1o ba ndieated & countrey of orkrn.
E. Construction Sage Sutamitals
1. Feior caraloquoe,
T 2. Confonmands statement bo thaze specifications,
G Cose—Owl Subrmittab

1. Commissioning Reporty, as per manufscturer's srandard, duly signed by the
cormimilssioning ewpineer.

13 Rafarints Siendprds;
A EC Electrbc Motar Starudaeds
B AMSIFEEE 112 Test Priocedure for Palyphase Induction Motors and Cenerators
C. AMSIFNEMA MG-1  blotors and Generatovs
1.4 Refsrencs 3pacifilcations:
A, The Following specilcations shall ba consruad o b4 part of chis Section,
1. 23 05 01 ~ Baslc Machanica! Requirement
1.5  Quomiliy Anmirsha
A Sandard & Regulabory Requirements

}. Equipment manufacturer shall be a company speclalizing in ouanufasiurs, assernbly,
and field performance of motors with & minimom af ten (] 0) paars sxperisnes

E. Frctory Tast
© 1. sanufacturer's standard Tectory test shall be cared put as per standards speciieq
at clavsm 1,3,
1.8 Dualtwiny, Storsoe, snd Hendfng:

A Modors shall ba ftored Aand handled in aecordanes with The manobdlurer's
oM datlons,

E. Probsct momoes froen entry OF farekrn manenial, dust, watar & falllng chjects. Mator shaf
Ee kepl encased In predaqive polyhene untl commiissining siage.

.4~ Fanim, Han & deSouza (P} Lid. —— Electric Holers

.4 Cors ming Encetes g Bacton 2306 13-4
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. BFELIFICATIONS
1800
EMLCL HEAD OFFICE FUILDING. KARACH]
7" LAPFAIL, ZOZ 8

FROJEICT MO
FROJECT TITLL
DATER

[ I

1.7 Wemsity:

A Mampfacturer thall guaraneae the motor agalnst defects 0 Wauals  andior
workmanshlp for a pefod a sfled In Sedtion-300, Condifans of Parboular
Applk athon fCondrack Data, .

1.3 Bestios CoomEnntion:

A, Enginear drawings andfor spacifications show horsepower rating of il watoes. Shoald
amy discrepancy In drs, horsepowar fatng, ekerrical characteristics o means of consral
be found for amy maier or othar aketrical squipment after contracl; are swarded,
Contracion |9 1o inrnedlatehy rotfy the Englncer of such diidrepaticy,

B Costs Imohved In 3ny minor changes required due to re-sizing of moor will be the
respansiiliny of thls contracior,

. Al saners. overload refays, heater colls, dizconnect swiches and fuses, relays, wire,
conduit, gushbuttons, piloy lighks, and other devies required for the cantrol of piers
of elecrical equipment shall be fumdshed and nstalled Dy this Contractor, excepd as
spaciiically noted &lsemstiane (n S pecifcstions BOCk

0. Thiz Contracior wil provide all peowsr wiring and coniesd wining, umess otherslse
specthiad i the BOG.

. ™. Fumish prajact spechic wiring dagrams vo Electrical Corwacror for Al aquiptmant and
devices furlshed by thls Conractar and Indcated 1o be wired by the Elcuricel
Contractor.

FARTY-7: PREHICTS
21 Generab

A Matora 1o conform to 2l xppllcable requitarnenns of sEndards ndcad In Clause 1.3
and shafl ke lstad Ty UL for the sendce cpacified, whare so Indicated in olbwer Sections.

B Select motars For conditlons [nowhich they will be required to perfpro ie., genaril
purpose, splish proof, explosian proal, standard duly, high Lorqus or any umu_:penlal
e 2s required by the equipment of molor manudacturd's recommendaudng or
indicale in ECLUIFMWENT DaTA SHEET.

€. Al mocoes shall be ta IF55, and be raved at leastal 125% of rated shaft porwer.

The matars shall be suitabibe and abbe o glve required outpul updér site conditlons Le,
maimiun amblent temperates of 120°F (5070 and aliwds Indtale In EQUIPMENT
DATA SHEET. -

£ The motars chall b troplcabsed, with insulation ctass a5 indcated In ECHNPMENT DATA
SHEET.

F. iolors ared 25 HP and above shall be fited with themistors In the thres phase
nindings, akong with a suitable relay In the MCC 1 tRlp the stirtor IF the motor
i ars, '

G. Motars for Cosling Tawers <hall be purpose boilk For voolng vower zpplcason, & shal
e vertlly enwclosnd wath alr—meercooling,

22 Motor EMcencys

=

[ |
-
a‘_.r-."'qll-

st .
A The energy efficlency dlasses of mator shafl be in accordancs vtk EC BO0IA-30 as .r"?'::"" -- 4. }:\h

] N i ‘&

™= (S

.~ L
e OISKWIBIT5 M- ERilency Class I3, I3 .

. Sk
s CISKWWIFS kw-  ab keast Efficiency Class (E2 fn combinatlon with varfabla ‘\w

speid Congrol . .

ij__, Fahim, Hsif & tllﬂuuu Pt Lad, . Edectric Molors
HHD
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GFECIFICATIONE

FEOSEOT WD t 188D
FASJEGT TITLE 1 #0GCL HEAD OFFICE EUVILCING, HARNALGHL
DATLD 1 8™ APRIL, 2038

25  Thies Psdw, Singhs Spaed Mobors:

A, &1 moimes shall be HEMA, rated for 200 woly, thrss phase, 50 Herz motors for all maotars
12 HF and larger imless specifically indkcaned and shall be suitable for opacation &1
40 L1

B Use"NEMA contiuous duty, nonngl standog corque, with Class F. e towally enchesed
fan -cooled, motars unless othargdse spacified [n EQUIPMENT DATA SHEET,

. Use grears lubrlcated antl=Tricdon ball beardsgs with housings equipped with plugged/
apped provisien for edubricatfon, rated for minkmum AFBMa S, L-10 Ma of 50,000
houry, Calculata bearing load with NEMA miniotum Y=bah puley with bt conter ing af
the end of HEMA srandard shafl extanilon. Stamp boaring slzes on nameplats,

0. For mintors (ocated [ contaminated alr stream, fumish epasy sealed or coated rostor
wArnlings & protect rgter & stator surfaces with eposy enamsd.

E Al morcrs shall bave & 1,75 Senviox fackor.
24 Shnglks Phass, Singla Spasd Blotorn
A, Il5e HEMA rated 230 voft. single phase, 50 heriz metors for all moters 3/4 HP and

smaller. .

E. Lse permangnt dplit cipdehior of chpacitor $lart, nduction run motors squipped with
permanently lubricated and dealed bal or sfedve beanings and CRss-Cr insuladion.
Service factor o ba not lets than 1,55,

C. Frctional horsepower motors shall be provided with inhesent over-tornpecamuce
protection.

26 Two-Spasd Motors

A Unbess giharwiss indicated, three phass b0 spid molors o I:e ot winding, warlable
"torque and snole phase motors w be CApRCIlOr SLT capacher fun D handre o
aapactors In parallel with run capacror remalnlng Inoirgult at aperadng speeds,

28  Motors Veod on YinTabde Frogeeinsy Drives

A e addiion o the requlrements s peclfied above, the motor must be suitabde for vse with
Varsble Frequensy Orhve as spesified in EOUIMMENT DATE SHEET, Filuding bert not
limdted 20 rmotor coafng, BMotor shall cemmply with HEMA MCT Part 31 to prodde
windirgs capable to with stend wp v VW00 peak Volis with & rise (om of 0,1 g3, Pronvide
EeaHng protaction grolsdiod g w Beed curtant from the moter thaft (o the
motor cdsing. Manufecturers: Axgls SGR, tprof5eal COR, or wqual Spares.

27 Epasu

A, Mo moLor spares ard o b provided unless specified ssawhers,

FARY-J; SXECA TN
31 Insialiation:
A etEl) mators m accondam e with mahofaciuer recommandaticns,

B. hrstall requared power supply & earth wirng to Ihe motors as per manufacturer's
WrEucon,

C. Connect moter starter to 2l operating external safety and auxifany control deltes,

0, Mount motors an 8 rgld base designed W aocept 2 moior, using shirms IF requbned
unvder dach miourding Foot to gat & seoure & level Bsalation

E When mator s flesdble coupded Lo the dmeen dedce, mouat cowplng o the shafts |n
accorcdnce with the coupling manufaciurer’s meoemmendations. Uskeg a dial Indicator,
Check anguiar mEsaligrenent of the two shafis; adfust moUer paikion &5 MRCESSErY 40

*"H" Fam, Hanjl & dedouza [PvL)itd, Elecirk Malors
php  oneuling Englnecs Seqhon 2305 15 =13
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RFECIFICATIONS

FROJECT WD i taen
FAGIECTY TITLE 1 RBACL HEAD OFRPICE BUILDING, KARACHI
DATED P ZATH apmIL, 202&

that the angular misallgnment of the shaks doet not excend G.002 Inches par lich
damitar of the coupling hub, Agakr wiltg the dial InScxtor, check the shaft (ae run-
out b afsure concandricky of the shafes: st A neceszany 49 thal run—sut does nat
exeead OL0OF Ineh.

When motar i connected o the driven device by rmeans of a beln delve, mount shaaves
on the appropriste shafts i accordance wilth the manufacturer's insimuctions, Use 3
stralght adpe to check aligrmmani of the thapes; repociion cheaved as necessary so
that the suralght edge contaots boih sheavs Mcns squaraly. After sheaves are allgned,
leasen the adhrstabls motor base so thae the Beltis) can be added and tighten the base
so that the belt tenélen 15 B accordance -with the drive marwfacturer's
recomumendations. Frequantly rechack bt vengion apd adhoa B necessary during the
first day of operation and agaln dfer 80 bours of operallon (Recommaendatdon of MEBB).

Varify the proper retation of each thrae-phast motor 3s | 15 balng wired or bafore tha
motar K erenglzed Jof my reagan.

Lubpcate a1l mobors requiring kioccataon, Fecerd (ubrlcapon materal wsed and the
frequency of wse. Incluwde this Infermaton in e malntenance manuals.

2 Cormiesionig & Testhig:

l A, The Carmmisshorivy Ergivaer shall uibject the mobon(s) to pasks recommended by the
- manubscrurar and thase Iefr reports shall be submitied 160 the Enghnesrs by che
l Compracton In sultabtbe test forrns.
EHD OF SECTION 23 Q5 13 -
.34, Fahim, Wany & daSoura (Pel) Lid
I 3 Cenatiing Enginaars
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SPECIFICATIONS

FROJECT N0 'Er 1Y
FROJECT TITLE ) E300L HEAD OFFIOE BUILDIND, RARACKI
DATED ' 1 20T APRIL, ZOXG

METERS & GAUGES

1. Thamustvrten:

The ranges of tharmametsrs shall comply with the sysuem parametars snsuring nomal
rdication n the mid-reglon. Ranges ruch under or above thi required raadings shalt not
be acceptabile, unisss specifcally appraved by the Enginaar,

A, Fipa Thermometers: Thade shafl be adustabile anghs type, with bracs separabhe sodkoet.
Caze shall ba smooth die cast Aluriinium with metalllc blus—black Anish, Windew shall
b <laar acrdic plastc oF double srangth glass, held In ploce with removable stalndess
see) caps. Tube shall kave lens front with red appearis merqury ublag, Scale shall be
on whie Fackground with Jet bladk ambassed Agures and markings, of spacifed or
sublabde scake in combinatian of 'F="C,

+  Scafe slze:
175mm
+ Stem length:
S0 up te 1500w ciameter plpes
T50mm abeve | $0mdn dlameter pipes
+  Inrtlon bength:
E5enrn for SOmm skerm lpngth
1 Z5mnt for 130t 2lem kength

B. Durt Therrmometers: Thess shall be agjustabde angle wpe and shal conform 1o
speclfrations glven above for pipe thermoiendns, axcept that the duct thermometer
shadl be suppliod with 75mm OO reveralble aluminiom flange and perforated aksminbum
Bruth qeerd. Stem msertion lenguk ahal be 300mm,

< Themmoreter Wells: These shall be of brass sultable for pipadine mounting. Welly Fer
Imsulmed piprg shall be provided wath exwercion necks comgatible o Insulation
thickmtz1, b0 alkew e rmometer o chear thay ingdation,

L. wsalation: Thermomersrs shall be Installed wherever shown on the drasings.
InsCallatlon oo both ducts and piping shall conform to the manufacthurers
receniendations, On thermally Insulated ducts, casing, equipment ar plping, stand off
mountng brackets, bases, adopiars o axterded (uthes shall be provided, Thase ipsms
shall previde Clearance not less than he thickness of the Inadaticn. Thermometers
shall bt ranges sudiabie Far the Suid belig sened.

2  Froasurs Gauges:

Fressure gatoas shall e of tcale rarge as requirnd, o serdcs condttion, gradusted i hoth
Fsl and kgfemt. On ogen cincvit pump suction line and whargver mecesaymy nogal

Carmpaund gaueges,
A, Cate: shall be of camt alurnindom, black Brished, Ring shall be dose type, chroma

platsd Windcey shall be clear aorylic. Diat shall be white with Jar black #inbassed figurms
and graduations. Polnter shall ba micromater type, Black Amished and red tipped.

socker shall be farged brass, Acouracy shall be 1K of ihe scale range Connecilan shall
bee Smm WET. Ciad $1z4 shall be & 4.5 Inches.

2. [Inscallailan; Pressure gauges shall be Irc@plled whess thewn on dtawings. Thess shal
iy dnsxaked wich Dall valves to serve as gauge cooks. For poasiure gauges instaled on
Aeam line, 2 coll siphon sholl be Instaled. Gauges shall be sormwvad in S0 that no
leakage exists, and shal be Imskalled Invoa nean and workrmandikce manner and e clals
allgned for convenient eading.

. E ket shall be stainbess steal, ratary o, Bourdon tube shall be phocphor bronze,

rat

Fahim, Hanfi & doSouza (Pt Lid, Motors & G

o Cemiduhing Engirears St 2305 19-1




- BPFECIFICATIONS
FEAGRJEOT M ; 1800

FPROJECT TITLE ¢ #B00GE HEAD DFFICE GUILTING, KARAOHI
pATHLD P ZOMM ApRIL, Z4EE

3. Mogiahallc Gaogaad!

A Ganoral; MagnabeNc differentlal prescure gauges shall be af scale range 2% required fer
the appllcation,

# Constructlon; Heusing shell be of die cast alursiniom, Test Cage and aluminlum parts
Irradiaw dpped te withstand 168 hours (milrdirm) salt Spray wst Exrerior finish shall
be bigked dry qrey hammerald. Poirter shad ba red tpped of heal treated aluminiwm.
Dizphragm shall be sllicon rubber dephragm with Imiegrally meulded 2 ring shail be
suppored by front and rear plates. it shall be locked and ealed i 3 posiion with &
sealing plate and retainieg ving, Diaphragm milon thall be restricted fo prevent
damge e 00 ovir pressune, Adcuracy shall ba = 2% af lull scale copnecthor Shall ta
3mm MPT. dial size shall be mAnirum 27 00mm,

C jetallation: Magnehalic gavges shall be fush or surface mounted wiih standard '
hardwars tpplied and shall be Installed as lolkws:

. 3. x Fllers: Each bank of hkgh eificisncy filter andt HERA fileer chall be provided with
an approprlate sIaThon (o delerraine pressure drof, cohgisung of magnahelds gags,
protws, flexihle tubes ared HOUATIRG JTangement

> ) Poshthve or Nogathes Pressurlsed Area: &t the oubshde of each poslthve ar pagathe
pressure areas, Install & magnahels gauge 1o raad room prassure with TeRpect
arfjolninD space pressure For this purpese probes thall be nstaled in the room and
n the adeining <orridorfspace, and commacied with flexible tubng (o e
magrabelc gavge.

' 3, Asshtwt an drawings or as required.

EHD OF SECTIOW 2302 19
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arEsIFICEATIONS

FADJEDT HO 1 deh
FROJELCT TITLE ' OBQCL HEAD OPFPICE GUILDING, KARACH]
OATED 1 ot AFNRIL, 202w

VALVES & STRAINERS

Barbbecihy Valhsarn;
Butterfly valves chafl be used applications regUidng SOmm o lerger diameter vabas, and
shall have 2 cating suiable for the sendce nrended, but a minimoam of 10 bars,

Buirerfly vahves shall e wafer typa with madular cast ion body, sultable for mounting
betwren S8HH | 50 Ib Aangas. Two Nanges plus required nus and Boits shadl be prowided
with e valves,

The center dize shall ba of stalnlass stasl, with swrendad shaft For Accommodaling
Inaulatlen depth,

The [Inar shall be replaseable, of Nitrhe o BPDM rubbes, Each valve shal be provided with
O Faplacaanble liver 5 cpare.

Achuntor shall be worm gear bype of alumindvi of ast Gon, wedthir proof o PGS,
compliene with hand wheal, position indicator, &g with adjuslable stops ac both Fully open
wnd Tully clorid positons. The actuan shall be sef-Jocking, lubricated far life and fres of
PRATenance,

Gk Vv
A © Fmm (2 Inch] E SmaTher

125 psh (860 MPa) SWE, 250°F (120°C), threaded ends, bronze Body, urson Gonnet, -
rslng stem, wedge disc, Hatd wheel nut, packing nur, gland, stufing bom, bonnet,

bvireet ring, disc and body shall pe af bronze, Mand wheel shalf be of maflsatis iren. |

, Packing shall be subable for specified wsage but shall nol use asbestos. Stem snadl be
Mangamneca hronze,

B. & S (2% inch) & Larger

125 pi (B kFa}l SWP, 250°F ([20°0), cast bron body bronze moomted with Manged
ands, These shall be of sofid wedge disc type, with cutside screw and voke (Mg
stem) Body and bannet shall be of cast ron, Wedgs shall be of cist iron with bronze
diec, Seat rings shall be bronze. Packing shall be suitabb for spacifad usage but shall
ot Usd asbestos, Packing gland shall be cast ko, Yoke thall be of cas1 inon and wlm
rets shall be of brenza, Hared wheed shall ke of cast dran,

fcbe Vabhrea:
A D 20mm (& Inoh) & Sealler

125 psi (360 kF2) WP, 250°F [120°C), bronze, threaded ends. Body, bonrel, dige holder,
st ok reat, packlng nun and $sc bock aun shiadl Be of bronze. Hand whesl shall be of
mallzable bon with stem of manganese bronze. Rentwable composition dise shall be
presdded suttable {or water & steam. Facking shall be suhabls for specifled esage, but
shall not use ashestos.

B. 3 &5man (I Inch) & Larger

125 pal (BED kP 3WF, Z50F (120T), cast ron Body, bronee mounted vidh bronze
faced disc and wakoe bonmet, and shadl by flanged, Hand wheel, gland, bonnet and by

shall ba of cast [ron. Stem shall be of manganese bronze. Packing chall be sudiable for

specifled wrage but shafl not Lae nehertas, Stam kock nul, digc and 2eat ring shall be of
bromze, Dize £hall be rerewable compeslion bypsa.

=" Bafl Vahs
. A i Somen (2 Inoh) & Bmadiar
125 psl {860 kPa) TP, Screwed; fum—place cast bronze body, cheomqee plated brass ball,
teflon ball and flange ceals, mods silkcon brass stem, (eflan and Yion "0F ring $1em
seals, Iin¢ plated carbon steel hamdie with viny grip and brass hardle fot,
Fafitm, Nanji § 450uza (PYL) LId. Vahiet & Strainert
by Ui Englnzers Seclon 23 {5 23 -1
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, SPECTPFICATIDMA
FROJECT W + 1ERQ

FAGJRCET WIYLE | S$SCCL MEAD OFNIEN BUILDIMG, BHARACH

DATED i 30" ARAMIL, 2024

%  Swing Chack Vahspe
A lﬁﬁmmﬂlnﬂljihllhr

125 psl (860 kPa) 3WP, 250°F (128°C), threaded #nds, Cap, hinge pin, body, hinge, dlic
nut amd disc shall be of ronze.

B. & d5man {2% bech) & Larger

125 psl {E60 kP WP, 250F (T20°C) cest Iron body, ncluding valve cap and disc
HngH Dy, Sl g i d1aC oing shall be ufhrm::r. Ends thall be flanged.

4 Gukded Clhech Vaheaa:
A. 3 ¥wam |3 Incih) & Smuller

125 ps) (860 wPa) SWP, Screwed, (pump discharger bronze or cast steel waler body,
bronze oF Mtainiess stesl trim, centre guidad, silent fype.
l. B. @ i0dwmm {4 Inch) & Lagsr

125 psl (860 kFa) SWF, Hanged, (pucop dischangel: bronrs or <ast #eed olobe body,
bronze or stalndess steed wrim, centra gukded, tlheot tvpe, Aanged.

l T, ¥-Styminerw
¥ A 1 S0 2 ol & Sanaller
125 pei (BBO kPa) SWE 250°F (2000, ™ typa, with bronze body and threaded ands.
l Seveen shall be of 20 mesh monal,
B. & A%mm (2% lach] & Larger
- 128 pal (RS0 kPa) SV 2S0F {1 20°C) cach Iron body with flanged snds, Scrsen cowes
shall be prosdded with Blow off png Screen shall be of podforated stainless sbesl,
133 holes por sqcrd, with L1mm dameter and 0.41mm tdckness.
l % Bucket Mtminems :
A Shall be fabricated From & 300mm, Black Seel, Schedule 40 plpd. Flange: shall conform
b ANGI BIGS, After fabrcanlon the entlce assembly shall be hot dipped galvanised,
Bodis shall be galvanizad The sirainer shall conalst of & brass pariored soreen bucked
l Pesforailon shall be as appromecl
. B Prodos Redocing Vaivos PRV
l A Pregsure Reducing Yahes PRV shall be pHor oparazed.

6. PRV thall be cultable for the sevvice speckied & shall be abfe 1w mainonin Jovwnsmeam
presaure at all Mow rates & shall be H2ed P the paxdimum Ao & pressure speciied o
reqidred on the basis of manufacturers publisbed data.

C. PRV upts Q) d0wmwm shall be of bronze with sarered ards, while higher Hze PRY"s shall
ke of cast—iran body with Aaneed ends, Haminal working peessore shall ba 16 barg,
PRV shall be able to svskaln woddng temperatre opro 20°C 11 58°FL Mgt shall ba
wdfustabbe far 1.4 barg to 12 barg.

10  Float Yathu! ﬂ:; Gy
A, Shall pe best qualiy heavy dury type provided with @ T50mmn copper ball and ey =, 2
duny bronze floal amm. Vahee shall provide tight shut off ac full desed posldan. o R RT A

11. Foot Valvs for Puoip Suciling Line: I':n\_: T |'.|;
-. A, Shili bt instellsd whare required or [ndicated on tha dravdng. Fool valve shall be of 35 m@

l.:i' 5'_

brass, and shal be provided with Integral soainar, Foot valve shell be provided with &
spiing koadad vartlical chack disc with gasker for thght shu-off,

“"'H_' Cormting

Fattim, Nanfl & gaSouza (Pyt] Ltd,
V) Fngiwats
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TL  eadatsr

A Gensra. non-a5baes, comprassed gasket material with hlgh-strength ararmdd Titiees
bonded with high grade nicrlee HER symthetic rubker, suitahle for F30°F (A00PC) and
1450 pad (10000 kFaj,

13, Tiwead Lubnicant:
A Gararst non-hardening, ion-palionous as approned.

. MHelactio Couplings:

ﬁ-.- Gerral: provide symat-to-screw dedecric cowplings at junctlen of copper FHpe W
mﬂfgﬂpe and Insulation bushing: Tor Ranged connections to steel or <xst rom valves
and fithings.

1L eeballation of Valyes sl Stralmors:

A Al gae vabwes, globe vabras, check valves, conmol vabes, butterfly valves, draln cocks,
ete, pecessary for satisfactory operation of the system shall be provided whether
dicated or net, Al vahes having stemn over 2m helght shall be prodded with
gabranised chalp aperaters. Vakbet n horfzents] Ined shall be indtafod with stem
hordrontl or above. |solatkon gate vabras shall be Insalled on sach side of each plecs of
wqulpment as pumps, todls and ather simiar items; at the midpoint of afl loopad malns;
and &t any other pobnts indicated or as required for dealning, Isedatlon or sectlonalsing
purpotes, Each vahve shall be Mentifled with not fess than 35mm round or square blagk
orer white laminatsd plastic lags secured to valve with a spdtable brass chaln, Tags shall
b etpraned 1o wherify valve By romber and vatvee functon. Stralsecs shall e stalled
wharever necessary (o prodelt equipmant and contr vabee, where proper Runctloning

- woutd e affaceed by det an the Ssat or soofng of the seat Strainers shall be aranged
e to clog pHng and abkow aasy disconrction foe change All siradners SOmm and
atove thall ba provided with @20mm ball vabes for blow=off, Strainers shall allow
remmenal of accurnufated Jler and soreen replacermenr without discannectitg fmala
g

EHDOFSECTION 22345 23
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3.4 Ralersnce Spocification
A. The following specificatipns shall ba consrrued o bt pan of thess spacifications.
1. 230501 - Batl: Mechanlcal Requiramant
I, 210502 = Bask Machanical Macerlals and Methods

EHD OF SECTION 223 D2 23
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VIERATION ISOLATION AND CONTROL

PARL-1: SENERAL

1.4 Farormcancs Roqubranmeis:

A Tha Conractor shall lnstad whratian Solaton and control products 85 specified harein
and snstire that wnaccaptabbe vibration Is not ransfemed 1o the bullding structurs,

.2 Submnittalu

A Tendeiivg Stage Submitin

Thy tendgrgr chall Indlzte the Wbeation molation devwes be intends to use and shall
porcnAcy thalr Jource.

A Constricion Stage Submidal

The contraciar shall printde eomplete detals of &l wiration conlrd devices to be wiad,
arud shall cbtain Enabneer approval.

1.3 Camnilby Ansursnce:

&, Durng insllabion & duripg opsiadon chicking shall be camied out 1o emsure that
vibratlon Isclation products are parforming 3 dasined,

14 Wty

& Manufacturer thall guarabbes the equipment end components agalmst defects 1o
materials and,'or worfkimanshkp for a pariod of ene year from date of Inkial ep2ration of
18 menths frem data of shipment, whichever eccues frsi, unless otherwlse stated
elzawhera in thls Joemant,

PART- FROACTS
24 Equipmaet:
A Flexibde Connectors for Plpelings

Hexibls coarmcraes shall be constrecied of rubber, werafluorosthydene resin, or
COErsien nesisiing sieel, bronre, monel or gabanised sted, The maulerlal used ard the
conflauration shall ba suiteble for pressure, vaculm, termperiiung and cireulation
prediuarry. The My secdons may hawe theaaded, wekding . solderig, flanged or sockat
ands and shall be suitable for serdce Interaded. Tha Qexible sactlon may be relrforced
with ioeal ratsining rings, with budit it reinkorcarent mnd redrcion Balts or with wdre
bratd cowsr suliable far the senden Intended, Flatsed pesenbber shall be aqulpped with
Hmit bobs to restrict masipwam travel w@bin Imig dandard wilh the manufactumr,
Ualess otherwlse shown on the drawings, the lergdy of the fewxible connector shall be
as recormmanded by the manufaoures for the service Intanded. Intemal sheves or Brers

shak be provided when reconwmended by the manafaciurer subable For i circulaeing’

medivm, Covers 19 protect the bellows will e provided whare necessary or direcied.
Fhexinde cormaciors shall be designed for & iinimum of 125 P51 BT barsh service, and
Z5GF $1.207C), o higher as requlmnd.

Aexible pipd ¢onnectars shal be Installed o piplng capccted 1o equlpmeant where
Indieated o the drawings. [nstaltation shall be In accordsnes with manofaorer’s

T recammERaRLons,

- i-@ ; E. Fladble Duct Connectars for Alr-Moving Equiprent
. AN

: Al &r duets atiachked bo & fan, alr handling unlt or other mechanical equipent shall be
- provided with an alr-tight floxibe join o lsolave the vibratlon & nelse.

This shalf consisy of an akr-tight Mextble fabelc méchanically iatermsined nie shes
metd seams Bt its bwo edges (o pronade 3 3 Inch fabric and 3 inch metal connedtor of

'H’* Fahlm, Hanjl & daSouzs (Pvi} Lid. Wibration s ckation Cormirod
ot Coruling Englnaes Sacthon 2305 40—+

8-—-_-,!,
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both sldes of the fabdc Fabrc shall be 3 heavy glaze fibee Fabric coamd | with
fyl_alalpal. gl X

. Vibradon Iselators

1. Rubber Pagds o Movncs: Rubber sokuors shall be eher pad trpe or molded mount
type. Mueral of moalded [3olatrs shal be i the range of 30-70 duromearer,
Izolarors shadl be desigred For up to 0.5 Inc deflaction, but used whera 0.3 . or less
defectlon i required, %0ild robber and composite fabric and rubber pads shall be
used as npobee berrlers onder columns and for plpe SbippoTs witere shown on
draming o wisrk raded, Metal [0ading plates shall be used for even distributlon of
laad on the pad surface,

2. Pra-Compeessed glass Abre solation pads: Clias Rleer pads shall be ased For the
ischtion of concrate foundabons and Reatlng Aosor conswuctlon ar for appllzoon
whera shown.  Pre—comprassed glass fibar Isotadon pads shall b of Inorganic bnect
maretial and shall be dvalable In thkkrass of 1 w4 in. and In capacilles of up o
500 pal. The manulsturing procdss shall assure long (He and & conatanl nataral
frequency oF 7 10 15 HZ cvar cha entire [0ad range Pads shall be cavered whh an
tlacho-merc comting o incredia dunping and o prabect the glacs fiber,

2, Gprng kolatons:

Al spriny Lsofatars shall Rave & rubbar soowstieal Baersst w raduce transrnissﬁ:ﬁ af
high-frequency vibraolen and nolsg that cxa migraw dovm the speel sprng coll.
They should bpa cwroslon-pearscted (U Instalbed condoods or By o3 coproslve
BN DT

= Dpan spring 1salaors shall consist of & wop and bofrom [oad plate with an
pustment bolt for lkevelling. Springs shail be designed with & horizoctal
shiffmess ar keast 100N oF the vertical shiliness to agsure srablley, 505 craved
bevond rated koad and safe 30tk strasses,

Pestrained spricp isolators shall have hold-down Lol g Hmit wenkcal
mowement, ¥pring coerla shall be the same a5 for open spnng 1sodaors, amd
Testraints shall have adequate chearance 30 vhat they are acthated only when 2
Temporary restraint 15 needed.

- ATl Bofers, chilkers and cooling towers shall be provided wirh Restrained Saring
Toalarors.

« A Springs: -
Four applicanions wheve the resuing dellecelon with spring typs iSclators m mom

than & inch andfor where naural freguency of equiprmens 5 .35 HE of balow, alr
springd shall be vied fo rplace Bigh deflaction springs with the appireval of the

Engineer,

5. Isolation Hangars,

Isalation Hangars shall b uied dat suspended pipe ahd equinpmeant and shal have
rubber, speings, or a combination of <pring and rubber slemenis, Criteria should be
tha shnw a4 For open spring lsodaters, Sebval or ieaveller arangements may ba
necassary Jor connechions 10 plplng Systems subject i Rrge thormal movemanes,

0 Vibraogon Isolaced Bates -
1. Corcrete Base/bertha Base .a,:.'-f - '_-','h

£
Comwcrzrg bases shall conslst of 3 stee! powring form wiilh welided-lo relnfercing o - - nY
bars, provislon for equipment hald-dmwn, and lsolaior bracksts. Tt skall have 3 (oo i Sa-ra r’J

dépth equal to one-tenrh the fangest span between isolators, wWith 3 minlmuaes of "-"'_‘,L 5
& n. Base depth shall not axcasd 12 In, unless speciflpd. s

hE e auw S e
okl
1

Fehim, Hapd & deSours (Pwt) L Yhrationinoladbon Controd 20
ot Corauiing Enginears Seclon 2305 48-2
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2. Curb Mountad Bass:

Cyurh bolyden systems rhall have apting inolation with awatertdght and alrtight curk
Bgsemily. The roof qurbs must accomrodate the small diameter of the Spngt
withins the ralls, with satlc deflecion in the | 1o 2 in, ranae,

3. Struchwal Basa:

Sttucieral bases shak be wsed whers sgquipmaent can be supparted at ndhddoal
btations andfor whers some Means i3 negessaty b0 Malmaln algoment of
COMpPOtant Pas I squiprnent, Thest bases can be nted with 3pring or rubber
ivcdators and shoukd have anough rlgldity 1o resist all staring and aperating forces
without supplemenal hold=down  dedcsx. Bages ave madw In reclangudar
configurations using strectural members with a depeh equal to one-temb the
longast span betawan [solapars, with 3 minimum depth of 4 in, maximem depih ke
lirmdted 12 In. unkiss speciied.

4. Sarvctural RaMs:

Structural ray shall be vaed o SUpprl equpment that does not requice a uni@Ery
hase or whers the isolators are outslde the equigment and the ralls act as cradla,
Strucomal ralls mn be roed with Sprivw o rubber Bolaors and should be rigld
enough 1o support the equiprent withaut [xing, Use smactural members wich a
Jdepth ore—tenth of the londEst span batwest insalors vith 3 minimum depth of
4 [m, maximom depth & imited 16 12 Ife unbess ot rwise speciied.

E Floadng Floors
1. Canaral; .
.8} The extant of the sound [sofangn Roar 1s shown on the deawings,

bl Cenerete, reinforcemam il watet-preofing shall conform 1o speclficadons
gEtan far Clvll works, -

&) The cating floor shall be complerely isodated o the Building siruciene by
rasiant [salafion mourting suppocting the Meauing flear. and by resthent
periratar lsolsilon matedal it 3B adjolning curbs. All penatrations .0, pipang,
duerenel, dralnc chafl be kotared fram the floaten flaar 1o thar no nigid
conuyct exists between floating faor and siruchr.

d) All sound [solavon materfals shal be provided by a :Ingl:l manutacurer
assure single responsibility for proper perfortman e,
a) Insallatlon of materiaks 13 to be done by workmen famillar with this type of
wurk,
2. Mawerals:

g) Prescompressad glass fitre dsolathon materials shall conelst of 2° high [30latoa
mowmis banded toa 11" itvck [tw denzine Hbrsplass nolse JRSorpNon planket
Mourit spacing and kocation shall be a3 pee manufxcturer's recommendatian

and drawings.
i) Perlmeter isodativg boards shad be W thick, closnd cdl peaprens/espand=d
potycttndens, _
c) Parbneter dealanr akali be non-hardeting, aoa-drdng, and non-bleeding
. Fubbtser basad sealant
. e d) PFywood pouring fvmg shall e micimum ¥ mick euteryr grade attached
R \@5\ wsing mesal junction platas,
" a] Polyethylene Hhesting b band breaker and Wamporary water proofing shall be
. of G mil thickness - .
. Fahim, Han} & deSouza [Pl L. . -
Corulien Engavesrs
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i softed drakes shall consist of a two member housings désigaed o be Casi o
finating Mab and strucwural slab with no rlgid conact beoween the two
P S,

BART-2: EREC UTHH .
A4 Beatwllndion
A, For Floating Fleor
1. Ensure all araas @ rescive sound lzclatlon are dry, and deared of debals.
2. Sat and adbere perimeter sodatng boards o Al curts and penstragons,

3. Rof out Isolation material with mousts and acousiical Pankeee antached in
dccardance with manufecturer’? draydngs vl sallatlon Instructiens, nserd
additonal mounts for high Tead aren as denabed in dvawdngs.

4. Lay phywood pouring forrs sheets o top of isalatlan mounis, staggenng joints, and
connact edges uding JubcGon plates And screws as per manufactunér's
reC emmseretiat os,

3. install two Tayers of pohetnpens shewt cvaar sntire floor area, axiending up and over
perimerar Ioladon, Seams shal be gvetapped 47 and continuously tzped 10 prevent
#anar concrete kakage,

. Instail reinforcing and powr Roaing slab.

T. After conerete hat cured, remove filler sirp fram perirmeier and caulk, 20 pants with
primisiar ppalant.

52  Flokd Gualtty Controlt
M. For Floating Floars

Motification shall be given by Lhe Conbaceod ta the Architect Englnesr and fhakd
rapresentstive of the isolation matedal ranufacturer ¢ Aspedr e insallatlion atr the
Following stagas:

1. Upont comphetion of all areds pricr oo ot placamert of the oton matenials, Adl
surfages shall reosve Englreeers approval bafors (nscaliation of solahon materlaly.

2. Upon completion of plackment of lsolatlon materlal prior ta placement of Forrm-
work, The manyfelturét®s iepresentative ghall be on hand to assist i the inlgal
stapel of phcarnent of olakon mbvedal w e the proper procedures and
techmaquas are atrictly Kolowed,

1. Upon compheibon of the falshed floor and Intilbdon of sealant. The fnal
inspection of the Isofation systemn shall be made 31 this g, Any svidence of Balty
performance shall be evahlwated and such imperfectfons shall be corrected at na Cod1

to the Cwmner.
EHC OF SECTION 23 05 48
Fahdin, Minp & ddSoues [Fl) L,
Conutivng Engurns
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SEISMIC RESTRAINTS
EART ¢ - GEHERAL
1.0 Domcriptions

A, Intent

1L Al mechanical tquipment, plping and doctwork a8 noted on the Equipment Dala Shest
ar in the specification shall be mounled o vlhratkin Bolitors to privent the
vranemisskon of vibration and mechamcally mansmitted sound ta the bullding struchura.
Vibrxibon isolaters shall be selectad in accorgdance wih (he welght distribucdon 5o a1 to
producs reasonzbly unlfgrm deflections.

2. All bofators prd Bglation materfals shall bo of tho same marufrcturer and shal ba centliied by
the manfacturer,

A, Rk the imtent of tha selsmic porilon of this speciicstion to keep all mschankes] and shctrcsl
bullding cyctem comprnerns in pluss durbnn 5 ssismic sant.

4. Al such systen miust be Westdlsd I sirick soeowdance with selsmic coes, Compone
) manufsone's 2d Bullding conttnucihon Samdars. Whentwer 3 confiics ocours between the
manuisaUrers oF construction standards, the most suingant shall apehy.

5. Thia spectfication iz cabasldered 10 Be BVt Fequarsments For saiends oanibderation and 15
ot Intendiad A 3 Subsmture Tor dealstaned, mome $ringerl, national, state or kocal Sonstruction
Tequirensents.

6. Any varfance or noo—compliance with these spackicstion requirernams shall by mrru-l:ln:[ by
the omtractor in an approved manner.

F. Selsmic repTainc shall be des'«gned In aocorcianee with selamic force Mol 45 dabailed In
section |06,

B. Thework In this section Includas, bt s not lmited to tha following:
Vibrstlen Isodacion for piping, daciwork and equipment,
Equipment Lsolation bases

Flextohe plping connactions

ST resenes for [Solated equiprrant

Esdamde resiraints Tor non-isolated equipment.
Certfcation of sHimic restralnt designs and insrallabion supervison
Certflcation of selsmic atachment of houtakecping pads

All mucharical and abectrcal systems. Equipment burled wnderground is exdwded bk
entry of serdcns through the Tundation wall s incduded. Equipment referted to bebow (3
oypical, tEquipment aok listed ks il Induded bn this specHicadon).

‘—————-n

Ll o

T FAC Ot 1~ |5 9. Chllerdy 7 - | % J6ans AR TPea) L, - TAnKs Ol Typal,
Alr Olstrib. Boxes Compressors GENerabirs Transformars
Alr Handllivg Inkts Comg, oo Unk: | Heat Exchangors Rk Hezdners
AR SRrATOM. Condemaers Light Fixbures Unir Substatbons
. Bawary Racks Condensing Units | Motor Contrad Cirs, | Var. Frem. Orivas |
@\ Baller; Candhle gl Tl Water Healers
T Bug Ducts Coaling Towers Fumps Gl opest | -
e Cabinet Heaters D hwo; Rooftop Units =
Cabla Trays Ehectrical Pansls Fwlichung Caar -

Fahitiy, Hanjl & deScula [Pvi.) Lid.
ENginasrs

Cronsumng

Solaric Reatrainis
Gection 3 0545 —1
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2. DwlinHiany
1. Lifie Safty Syctems

L Al systemg invohad with fire protection Including sprinkber pipheg, fire pumes, jockey
pumps,. fre pump conord panegls, serace water supply plping, warer tanks, fire
darmpars and smoake exhaust sysams,

b Al spsems bwohasd with andfor conpected 10 emergeney power upply ncluding
Qenerabors transioe swicched, transfioreers arwd Al Mosgpaibs 19 Nee praonion e for

envergency Bghtlng 5yites.
< Al meedical and Bfe ompoeT systarms.,

d. Fresh air rellef systems on emergency contml sequence ncluding ar hangdbers,
condult, duds, dampers, Sk,

2. Positve dnachment

L A poskht aptachment 15 defed 25 2 cast-in anchon, & drill-in wedge anchor, a
double sided beam clamp joaded perpandicubar o 2 bearn, or 4 wakded o bodied
connactan 1o Airugture, Mogh dded T type bearn clamps For support rods of
overhaad piping, docowork, firs pratecuan, skecircal condut, bus duct, or cabde s,
or &y ather equismenl atw feat acceptable on the prolec as sebsmlc anchar polnis,

3. Truviverss Bracing

4 Restralnds) spplled to Illmit motion parpenddtolar to the centrellne of the plpe, duct ar
Londule

4, Longliudinal Ecacing

4 Reswaint(s) applied o mie motion parallel ta the cerareline of the pipe, ducl o
o UL

‘lﬂ Zademittsl Datn Raguiremnpnia

A, The manufacher of vibtlon Isolallan and SSEMIC resiramis. shall ::rl'u'-"-l;ﬁe stubmilials
far produers & follows:

1. Cresoripthee Cata
& Carafoque outs or data sheet on wbEtdon Isolators and specfic restralnts detaling
compliance with te spacilicatlon, -

b Cewked schedules of feabde znd Agloly mouneed aqdpment, showing vibration
alarars awd Salsinle restealngs by referancing niumbered detcripthve dramings,

2. Shop Drawings

A ubmi fabricamon darafs for equipment bases fnchading dimensbons, suctural
member sk2es and suppart palnt lotalions.

b. Prowda all detalfs of suspanslen and Support for celling hung squipment

. Where walls, Moors, slabes ar supplamierary sheel wirk a0 wead For calsmic restralnt
Iocatons, detals of acceptable attacheent mathods for ducts, condui and phpe
st by Inchuded and approved before the condtion s agceprad for Ingralation,

I Restrabnt mdrdifacurers’ subrmitals mast dude spasing, a1 Iads ard selsmig o=
' leads a; a8 anachment and support poings, e 1: Foa, :',_:i‘,\
d. Provide spedific detalls of seiemic restraines and anchoes: Include numbar, size w:l "f-J,-"’} h"-:“r e
locakans Ffor each plece of equipment. | AR TR B
- W' L] '

i H.. Frhim, Manj & dsBouts [Pri] Lal. Temmic oAt (s
Conauting Engingars Seclon 2108407 1)
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3. Selsmic Certlflcation and Anehsls

A Sebsmle resteaine esleublions most be provided for 2l connections of squipment to
the strocrure, Calcolatons must be stamped by a regisusred profescional engineer
with at keast fhwe years af selsmie deslgr sxpeniande,

b Alf restraming devices shall have 2 preagprovsl number from CaJiIn:n‘nla EHD ar
some other recogmized government agency showing maximuws restraBv ratings,
Freapprovals based an Ihgapendent testing are prafarned 1o preapprovals based on
ckculations, Whare preapproved davices are nol nallable, sibmittss based on
Indenendant agting are preferrad. Cakeulatons dncluding the combining of Endlle
and shear loadimgs) b0 support selsmic restramt deshors mont be atarmped By o
registered  professional engiveer with at Jeast R vears of selemic deshon
axparience, Testing and cbculations must include both shear and tansle 1oads as
well 25 one a5t or anabyss at 457 to the weakat mode,

T Amabysks musy indbcse caleulated desd bonds, statie seismic boads and crpacity of
maarials utized for coneectians Lo squipment and soructire, Analyels muest detall
anchosing rathods, bolt diznier, embedment andfor welded Iength. Al sedsamc
restralnt devicas shal be desioned 1o accape, without fallury, tve-Towces deralled In
seciion 1 08 xting throwgh e pquipmunn cantry of gravity, Cverturang mommnis
may axceed Fordes at growmd lesel,

1.03 Code and Mandards Reqmiiremanis:

A, Typical Applicabla codes and Standards

1. To the rpecifing enoinesr: Flepse see socdon 101 Code and Standards
Requirarenrs i the lnotructlon Manual for applkable coder. You wlll be
. referencing 1 ar mare codes Im 1.03A dependimg on geographical location. The
maps on paghes & & 7 may by of wilug 0 vou.

1.04 Manidfasibirgr'y Raesposaiinlllign
A Manufaceurer of vibration solafon and seismk; conird equipment shall have the
Follcua] responsibilltes:
I. Detorrmbee wibradon lEolation and soETME resiraing sizes and Moapions,
2. Provide vibration Bolation and seismic restralots a3 schedvled gr spedified.
3, Provide calowlalbons and maturr-uh. iF recuilved  Tor eesorain ol wi-ksolated
equipment
4. Provice inusllaton Instructions, dewdngs and talned feld supervision o (nseere
proper nsllatkan and perfrmance,
100 malatod Wodki

A Houssksaping Fads

1. Howsekepping pad relnforzemen and monalthic ped azchment fo the strecure
deialls and design shall be prepared by 1he fesoadne vendar | not abresdy Indicsted
an the dranuings,

2, Housekesplg pads shall ba coordinared with restraint vendor angd sized Lo provide
3 milcdeur adge drance of fen U9 Dol diareters alt arownd the dulermest
srchor bolr 1o allow development of Rl dril=in wadgs anchor ratngs, IF cast=a
. anchors are (o bé bsed, he bauseheaning pads shall be uzed 1o accommodane the
L %’}&‘ Al requirements for bokt caverage and embedmment.

B Supplementary Support Staal

1. Conwactor shel supply supplementacy Supoor sweel for all equipment, phpimg,
ductwark, ste kncluding roof eeountad squipment, 25 required or specied.
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G Attachments

1, Conexior shall supply restrant sachmam plates <ast ine housskeeping pads,
concrete Indens. doubke sided beam clamps, s W a::umn:& with Chi
requiremn of o wibrabion vendxrs calouladons,

1.08 Fetami: Force Lavalas

A The folkowing force kevels will be used on this project bassd an BC-2000, 1BC-2003,
Ti=8090d aned HFPA-SO00.
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Z.04 Intterrh

A, Al vibravan |sofavors and selsmle resiralnls deacrlbed b Ehes seion shadl e the
peaduct of a shegle manufactorer, Mason Industty's produces are the basks of these
spedfications; productt of othar manufacturers are acceplable prowddsd thekr spstams

sirlothy cormply with the specificaion and hawve the approval of the speclfing snodneer,
Submittals and cortification cheets shall ba v accordance with sacden 1,02,

B For the purpases of this pemject, Rlure 5 delined as the dscontnuance of amy
attathmenl poind batwatn squipment and structure, vertca permansnt delormadon
graater than X" inch and for horironial permarent deformation greater than K" imch.

02 Prochrct Doscriptions
A VIbrion olat s and Selsade Restraints tpecifleations,

1. Two Imvers of % thick neoprene pad consisting of 27 square waffle modules
separanad baripantally by a 16 gauge aabanizad thim Load Sudbudan prates shall
bt verd as required, Pads shall be Typa Super "W as manufacided by Mason
bnchasoring, i

2. . Bridhga-Trearirng neopmend moUntimgs shall have 3 mfdmom sk deflacion of 02"
and all directional sdsmlc capabiliey. The mourt shal consist of 2 doetile Iron
casting containing two separated Jnd oppdsing moldad neoprete sementt, The
glements shall orevenl e central threaded sheeve and attachoment bolt from
contaciing the casting during normal operatlon. The shock absorbing neopreme
nurarids shall be compounded fo bridge-bearing specifications. Mountings shalk-— -
_ have an Ancharsge Preapproval "R° Humber form OEHPD in the Siate af Calfarnis
varifylng the maximum certifed hordzontal and vertical lead ratings. Mountings
ahall ba Type ER as manufaciored by Madon Industries, nc

3. Sheal matal panels shaf be Bolied 10 1he walls or supporing sruchere by
wsambiies consisting of a necprene bushing cushioned bepwean 2 steel sleeves,
The outer slesve prevents the sheet metal from Quiting inte the negprene. Enarge
porsl holes a5 regudred, Meoorene elements pass aver the bashing to cushion the
byck panel horirontally, A sted dist cowers the e!de neoprene stemant ared He
Inngr steel shepve ks clongared 10 a1 % a stap o Aghiening the anchor bols does
not interfare with panel [solatlon In 3 planes. Busking assemblles can be applisd 10
the ¢ivds of sieel cross members where applicable. Al neoprens shall be bidgs
bezring quallty, Bushing assemblles shall be b= FB as manufactwred ty Miton
Induratries, Ing

4, A ope eca mokded brtge bearipg necprene washerfbushing, The bashdng shall
surroungd the anchor holt amfl have a Aat washer face to avold metl v meal
contact, Heoprere bushings shall be fvpa B a5 mznufactured by Mason Industries,

Ime.

. Spong bsoloss shall be free standing and Yateraly stable without 2oy housing and
oomplete with 3 molded necprens fup Or 327 neqpreme acousocal ficton pad
betvren the basaplate and v Support, All mountmgs shall hive ksaling ot that
must be 1igidly bodted to the equipeent. Spring diamerers thiatl be no kess than 0.8
5 af the compresied height of (e Spring at raked Bad, Springs snall hane mimdmsm

afdibional mawel to solldf Equal to S0% of the rated deflection Subwmitals shall
‘15&1 Indude spring diamars, deflection, compressed spring helght and solld spring
E\':.a // height. Movrtngs shell be tvpe 545 as manuluciured by Mason ndustres, ne,

€. Resvalned spring mountings shall bt an SLF mounting as described In
Specifloaiva 5, within a slgld housing thar mclides verlcal [Imdy stops L0 prevert
spring exvension when welght |s removed. The howging shall serve a5 blocking
duning erectler. A sieel :pacer shall be removed afet adpsnment bnstalkzd and
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aparaling bebghts are squal. A minimurs claarance of 1" shall be malntained Sround
restrauning bohs and banesen the housing amd the spaing 50 a5 pog 0 inmedent with
the spaing acthpn. Umdt stops shall be oot f Connact during aormel ogeaifon, Sinoe

shousirgs wil be Golted oF welded o poshibon hers miust be an intarnad [Fodacion

pad. Housing shall be deslgned to reslst all selsmic forces, Mounungs shall haes
Ancharage Preapprowal B Mumber o QSHFD in the stare of Callfomds cetifying
the rnadmum certified hodizomeal and vartical Ipad ratings, Moundngs shall ba SLR
a5 manufactured iy Masor Irdustriss, Ine

spring meuntngs a1 in ypecifiestion 5 builtinte 3 ductile Iran or steel howsing (o
provide all diveqional selsmic saubbing, The snubbar shall be adjuscabls verylcally
and allow 8 madwmpm of ¥ inch (tavel (o all difectlord before contacting the
resillent snubbing collas. Mouniings skall have an Anchorkge Proapproval &
ranTibver from QSHFD Intha State of Canformia verfylng the maximum cenified
horizonial and vertical head radngs. Mountings shall be 35LFH 25 manuiaoured by
MASOR INGUAETHES, INC.

Alr 2prings shall be manufactursd with wppesr 20d wer sted sections connected by
& replacezhle Rexible nylon ralnforcad neopréng slement. Alr spring configuration
thall bz muldple Bellows tn achieve & maskium natwEl frequency of 3 1z Ar
Springs shal! be designed for a burst preasurs that it 3 micimem of three tmes the
publishad mastmum operming pressure, af 8l spring systemes 1R be connected
ta afther the building comirol air oc & supplemenary alr supply and =quripped with
thran hevelling valves to maimaln levelling within phos o mings %7, Submiials shal
Include natural requency, Ipad and damping rests performed by a0 indepandent
1ab of scoustick Alr fprings shall be type MT and levelng vabees type LY a8
MANRLIACOAED by Maton indusiras, inc

Rettrafeed ar spring mountngs shall hese mn MT pir spring as descrbed In

specicaion &, withmn a rigld housing hat Inclsdes vermcal Ik $1ops vo prevednt air
wpring saension when weight &5 removed, The housing thall sarve as blocking
during crection A steel spacer shall be remeonned after adjustmeent, Inswalbed and

operating helghis ane aqual. & miRimMum Clearancd of ¥ shall be mafmiained anound -

restralning bolts and Detwesn the nousing and th 2k 10rRg 50 A5 AOL b lncerfane
with the air spong acnene Lwmdr s10ps shall be out of contacl duhng nommal
eperanion. HoLsng shall be deshpnsd oo rerist 8 selsmac fovces. Mouniings shall be
M P=MT 25 mamfaoured by Masan Indusisies, Ine,

10, Hangers shall congist of rigld sbead Frames containGng mnkreum 1455 thick nooprane

11,

ehoments 3t the top and a steed spring with general characiedstcs & in specification
¥ sealed | & s1ee! wishar minftvced neoprene bushhngs projecrng through Lhe
steed box, Té rnalntakn siabilyy the boxes chall por be amicutzed & devis hangers
nov the nederine demmnt saced on mp of e spring, Sofing dameers and
hanger bow bowsr bole clzes shal be large enowgh 10 parawt the hanyger red 1o
ng 1rough & 300 g from Side o sloe befare contacticg the rod boshing and
Fhort clrcuiting the peing. Submitmls shall indude & hanger drawing showfng the
#0* capabllity. Hangars shall be trpe 30N &5 ranulacwired by Madon Industries, o

Hangers ahall be as describad in 19, but ihey shall be pre—Compressed and bocked
at the raved dedfeitlon by means of a reslleng selamic uniiop 0 ketp the plpirg or
equIpErerd 21 & fwed wevation dunng insallaton. Tha hangsrs shak be designed
with a release onechanism o fres the sprirg afoer the Ingtallacion 15 complae A
the harger 15 sublecred 1o 3 ful 1oad. Deflecion shall be cheardy indicated by

s

memns of  scala, Submivals shall include & didming ol the hanger showiag the | - ]
30 degies <apabilty. Hangers shall be typs PCION as manulactured by Mason ;115 ™!

Indhazarkas, I,

. lalsmie Cable Resteakons shall comslit of gahanized sreel aircraf Cabdes slzed 1o

3yt sefsmic loads with & minmourn sefely faned of rm and aranged to provide
al-dlrectional mstralnl Cable and connedons shatl be sieel assembdies that swhel

€3
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i final Inswailation anghe and utfize two clamping bolrs w provide proper cable
engagement. Cabled must nol be slowsd 10 bend acnoss sharp edges, Cable
assembllas shall have an Anchorage Preappeoval W number from OSHFD In the
Srate of Caklformda venfying the madmum cenified [oad ratings, Cable assemblies
shall be type SCB at the celling ard 21 It clevis BOlk, SCBH between the hanger rod
nut and the cleyis or SCBY W clamped to0 a beam all a3 manufachmed by Mason
kndestries, e

Selsmi; 50lkd braces shall conslal of steel angles of Channels 1o resize seismic loads
with 3 mismum safety factor of 2 and aranged @ provide all directional restralnt,
Saismic 5ol brace énd connecion: shall be steel assemblles that swive! 10 the final
Insulanion engle and utiize two through bohs W provide proper ariachment
Salsmic soNd brace assembly shall have anchorace preappreval "R number Torm
DSHPD 1 the suate of Caltfornba vedfying the madmum certfled 1oad ratings. Motd
selsmic e assemblies shafl be type 558 as mantfactured by Mason Industries,
Irwc.

Moe: Specifications 12-14 apply 1o trapeze 42 well a3 Clesis hanger locations. At
trapaze anchor Ipcations piping muik be shackied (o the trapeze Specificathons
apphy 10 hanging equipment a3 well

14, Stacd angles, sixed to prevent backiing, shall by damped to pipe or équiprient rads

15.

utilizig 3 mindmum of threa ductle iroR champs 3l sach rastralnt lcadon when
requited, Weldng of support rods i3 fol aocapoable, Rod damp assemblles shad|
have ar sahorage Preapproval B number from OSHED Incthe swte of Calffgrala,
Fod £lamp assemblles shall be gpe SRG as manufaouned by Bason oy tres, Inc

Pipe clavises cross bolt braces are requited [n all restrabnt locatlons. They shall be
spacial purpose preformed chennets desp enough to be heldd in place by boly

" passing ocwer the cross Bolt Clevic cross bracas thall have an Anchocage

Preapproval B number OSHPD in the state of Caliornda. Chevls crocs brace shall be
typ 008 25 ranufacturad by Mason dusifes, 1n, '

" V5. M glrecilpnal selsmic snubbers shall consist of inurlocking steel mambers

17,

resirained by 2 ene-phete molded mepprens bushing of bridge bearing negpréne
Bushing shall ba rephuceable and & minlowm of W7 inch thick, Rared loadings shall
not excead 10N pal. & minimom e gap of 147 Inch shadl be incomported i Lthe
snubber design in all direcions before comact s made between the rigid and
resifont surfaces. Srubber end caps shall be removable to allow speclion of
wrlernal clearances, Weaprane brshings shall by rotaved 1o Insure a0 shoet clrculis
exiat before systerms are acthated. Snabbars shall have an Anchorage Preappowal
¢ pumber OSHPD i the state of Califomb werifymg the madmom certified
horlzontal and vertical load radngs, Snubber shall be nepe 2-1225 a5 manifactuned
by Mason Industries, .

&t direcilonal selsmlc snubbers shall consist of inurlocking stoel masmbers
restralied By shode absorbent nibber materkab compounded to bridge bearing
speciReatons. Eastomerle taterials shall be replaceable and 3 minbmum of %
thick, Rated loadings shall net exceed 1000 pii $nubbers shall be manufacioned
with an alr gap bensman bard snd reclliant matesial of nat less than %W s more
thah 1. Spaubbers shall be inttpied with faciory soe clearances, The capacicy of the
selstme smubber 2 Y dellacdans chall he agedl of greates than th lead assigned
to the mounbing grouping contrmoled By the enubber medepiad by the appizable
W Forca. Submibmals shed include the-load defectbon curves up 10 3 dellctfon n
the %, v and I planss. Snobbers shall have an andhorage preapproval "AT number
From CSHPD Iy e stare of Callfornda vartfying the maxbrum cenified henlzontal
and verthcal boad rathogs. Snubber shall ba type 2- 1017 a6 marlaceared by Mason
Industriey, b

18, Studf wedge anchors shal be mawfacturdd form full diameer wire, not frem

utstsrolzed wirs that 15 “roled up® 10 creale the thread. The sud enchar shall alse

L
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have a safety shoukder which fully suppthts the wedne ring nder load. The stud
amchors shall have an evaluation regort snuehber foem the LB Evplbadon
service, inc. verifying ils aiowable (0ads, Drill-In stud wedges anghors shall be ope
A% a5 manulscuured by Mason ndiesddes, g,

13, Fernale wedos archors are préfemad In flgor locatlons o {solaofs or SquipomHnL

can be 51K Inte place afer th anchars are instalbed. Anchors shall be manulaciured
form full dimerer wire, and shall have 2 safety shoulder to fully suppont the wedge
ring under boad Female wedge anchors shall have an evalwation eport nomber
ferm the L B0, Bvalustion sarviee, Ine. verfylwg Tes alowabde (vads, Drill<in female
wadge anchor: chali be type SAE a5 manufsaured by Mason Industries, ne,

0. Vibwatlon {solmen manulacturer shall fumish Jntegral suciora’ steal bases.

21,

Ractangular bases are preferred for all equipment. Cenmifugal refrlgeravion
machings gnd pump Baskes may be T o L shaped where space |5 a probdem, Pump
bases for spllt case pump shall Inchuds supporis Jor stacthon and dischage elbows.
Al perimeter membars shall be skeel beams with 3 minbun Jepeh &oual o 17107
of twt Yongesk dimansion of the base, Base depih need not wxcamd 14 provdded that
the defletion and misaBonment {5 Kepr withn acceptabile fimis as detanmined by
the marufachmer. Helght saving brackers shall b employsd in a4 mounting
hocations o provide A base clearance of 1. Epves shall b oypa WF a2 mannfacised
by Rtason Industries, . -

Vibcamorn [sotaton manufacoirer shall urnish rectangular siedl Concree poudng
forms far Aoatmg and Inertia foundamons. Bases for 3pkin cave pumps shall be large
enough to provdde for suction amd discharge dbows, Bases shal be 3 minimom of
1,12 fihe Igngest dimension of the base but ho ki tham 5. The base depth nead
rot exceed 12 unlesy rpecieally recowrtrenchd by the bate manufacturer for mast

“at rightity, Forms shall include minknum concnets rainfarciog cordistng of %" bars

welded In place on B centres running beth wans it 8 Bnoke 115" 2Bov (he Boirom,
Fartiis shaill be fumlshed with steel termpfaes o hokd the anchor ballis skeavas and
anchors wilfe concrate |s being' poured. Helght wving brackets shatl be ernployed
iy all idonting lecations to malntakn a 17 Ceargncy below the base, Wooden formed
bases ledving 2 concrere rather then & sbeel finlsh aoe mot accaptabhe. Base shall be
ryed BME or K a5 marafactwned by Mason induir|ez, Ing,

22. Curh mounted reckop equipmant shall be moonted on spring solaton curbs, The

+r

FEd

lyaver membur shall conslst of a sheet meal 2 secrion containng 2djusiabie and
removable sted springs hat support the upper Noatkeg section, The upper fame
fiust peawide continuous suppar for 1he gqolpmant and must be capthe so a2 1o
resllmraly resist wind and seicerde Torgas. Al dirnoion feoprene snubber bushings
shall be & mirfmum of 147 ddedc Steed aprng: shadl Be ecally srabfe and rast o 4"
thick rust reslstamt fnlshe The curbe vaterpreofing shall consiil of a contdnuous
gabvandzed Mexibla counter Aashing nased ower the bevwer Urhs waterproefing ant
joined at she comnars ty EPOM beflows. All spnng Jocaions shall have dccess ports
with pervovabls waterproof opvers, Loswer curbs shall hae provislon for 25 of
inandation, The roof curbs shall be bully o sslsmacally congein the roofiop unly, The
will wst be sody Fastenad (0 the wp Goatng ral, aed the (ower 7 seption
anchored v ke rodf strucure. Curb =hall have anchotage preapproval “R™ ipom
QEHFD [n the state of Calfornia aitesnng to the maximum cerdfied hovlzontal and
vertical Yoad ranings, Curb shall be type REC a5 manufxctured by Maton Indusiries,
M, .-

Flexlide spharlial éxpanaiong oints shall atnploy paroside cered EPOM In the zovars
[irers arwd Dacrom 1lre cord fracpondng. Solld steel clngs shalk be wied withln the
ralaed face rubbzr cnds to prevent pull-oul, Flexible cable bead wire |s oo
aeceprabde, Jizes 27 and larger shall have wwo spheres relnforced with 2 ring
Berwsan spdeerts & maltain shape and complets widh split ductih iron or steal
flanges with hooked or shmilar mpedocks. 3izes 167 to 4" rhay bm single yphere,
3zes Mo 1K may have threaded bolred Aange assembiies, one sptara and cable

—
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retention. 14" and allewable pressure oo 100 pei ax 2500F. 16" and Larger COnReCions
are rated 180 psl & 19¥F and 135 psi at 250°F, 3afety Rotors e burst and Mange
pulbout shadl ba a minimum of /1. AN joine must hive peeroanent markings
vorifying @ S rminube factory test at wice the rated aressure, Concentric reducers to
the above spacifications may be subsihuted for eque ended E}tnaﬂ!iﬂhjﬁntl.

24. Expanston Jobms shall be Insmlied in piping gaps #qual 12 the length of the
expansion points uncer pressure. Coatred rpds reed only be used 0 unanchored
plping locatiors where the manufacturer delermines the mibatkn exceeds the
préssure recoirément without coned rods, ax comrdl fods are fod desirabls In
selsmic work, if comrel rods ane used, they must have H° thick Naojsrers waz har
bushings larpe enough In area to ke the thrusl #1000 psh madmuem on e
washer area, Expansion Joints shall ba Ingstalled on the equipment side of the shut
olf vahnes.

25, Subsnimals chall Include ™o rest reporks by Indepandeny Engineers showing
minimum reductons of 20 O8 in vibratlon aoceerallons and 10 DB i sound
pressure bvels al kel blade passaor frequencles on this or a similar product by
the same marafacrer. AN expansion faints shall be nsmlled o the équipeienl
shde of the shut off vahees, Expanclon jalnis shall be SAFEFLEX SFDE], STEL SFOCR of
SA ard Coneoh Rods CR a5 manufcured by dasan ingusiries, Inc.

26, Filtxibhe statnbess sree| hose shall have stainless sl brabd 2vd caron sizal Mtlgs.
Sizez 37 and larger shall be Aanged. smaller sizes shal have mate nipples, Mmlmum
lengths shall ba 13 tebulpeed; AR dimensions i inches.

AT I A PURES g
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Homes chall be insialled on e equipevent side of the shut-oiF vabves harizontadly
and paratiel to the equdpment shafts whesever possitle Hoses shall be type B25 ¥
manyfaciured by Magon indtstries, nC.

21 Al directiongl acoustical plps anchor, censisting of reo i2er of sigel tubing
separatad by & miviimmutn % hick 50 durometer nooprent, Yerreal 1esradnt shall be
prinided by sindlar maerlai arranged to grovent wertcal mowel in zither dirscion
Alowable oads on the Isofation material shobld ot txeed 300 pal and the design
shadl be balanced For equal ealvrancs In amy direcion, All directlonal anchers shall
bwz rype ALV A5 manufactered by Manson Indusities, .

2E. Pipa guides shall consist of a telescople aangemend of wo sizes of steel wbing
separand by 3 minimum %7 thicknass of 69 durameter neoprene. The height of the
gubdes shall be presal with a shear pin w0 allow venled mation due o pips
expardion of contraction. Shear pin shall b repogusble and reingertable to afow for
selection of pipe movarans Cuides shill be capable of =14 mothon, of to mes
laeadon requirentents. Plps gukies shall be tppe VEC 39 manufactured by Mason
Indusiriss, Inc,

29, Gphkr Wall s=als conzise of two olted plpe hahes with minimum & thick neoprane
sporge bonded 1o the neer Faces. The seal shall ba fdghtened around the pipe 10
eRminate charance bempeen the miner spenge fate and the piping. Congrate may be
packad araund e seal o make 1t ntagral with the Moor, wall or ceillng [f the seal is
nor almady tn place amund the gipe oror 1o the constructon of the building
mamber. Seals shall project 3 minmum of 17pase eifver face of the wtll, Whare
temperatures escead MO'F, 108 dessity fbreglass may be used o lau ol ne
sponge, Seals chall Be typs SWS a5 manufactured by Mason Indusiries, Ing,

i
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FROJECT WD . 1&00
FASJECTY TITLE | ESGCL HEAD OFFIGE DVILDING, HARACH|
PATERD t+ EOTH ABEIL, 3014

30, Horlzontad threst ceebcsng shall conadzsr of 2 spring elerment In S&rEes with A
negwene mofded cup & described (0 speciRcation 5 with the same deflection a3
speciled for the mewiings o hangers. The speing aleman shall be deslgned 5o it
can be preset for thryst ar the Roogry ared adpeiad in the Tigld to allow for a
maximum of %* movement at start and stap, The assembly shall ba furndshed with
i rod and angle bvackets for anachment bo both the squpment and the duct work
of the equipmend amd the structure. Hodzontal restralmts shall e atiichod &0 the
centrelne of rhryst and spmmetncal ob aither skda of tha Uil Honizem thrust
restrainrs shall be type WBIWED a5 rmanulicoured by Mason Indusarles, i

CART 5 - EXECLTION
108 Suprbralt

A,

Al vibratlon isolators and selsmic réStant systams musL be Instalbsd ot
accord e with tha mapsfaonerers written Instroctons 2 38 cenifd submiital daa,

IinswuRaticn of vibmation isolars and selamle revraing awust not cause any change
posktion of cquipment, ppindg OF (gt work resuldng ko sorasses or misdbgrmant,

Mo Hphd canneciiohs betaean equipment and the bulkding structure shall ba made 1hat
degrades tha nakee and sibratlon cantral system hensin specifled,

The contractor shall not Install any equipmedt, pping. duct or conduiy, which makes
ngid conteclions with thg budding undess isolancn iz nat specified. Bulding” includes,
but 15 e [Irried o, skabs, bearns, oolumns, shuds and walls.

Coordinate wark whth other rades bo svold gk contadt with the building.

Ary vonflicty wilh onher trades which willl résulf I rgld CORLACT wilh SOUIDMEND oF
plping due to inadequats space of gther unfomesesn condigons should be brovaht 1o
tive archivacrs fengineers attemtbon prior she instadlatlan. Correcilve work neces:aned by
conflicts afuat pialiation shall be at the responsibde contractor's aphns

Bring ta the architacts; engineers sientcn any discrepancies between the apecfle afioas
and 1wk D condiTions or changes required due Lo spaciic euipeent seleakgn. prac
o Insraliadon, Comecove work necessitated by dscrepancis dfter instafation shall be
ot the responsibM ConCractor's axpense,

Cotrect, at no additonal coft, all Installmions which are deemed dafective in
workmanshlp and materals at the conractors axpanse.

tharstrecsing of the bullding structure must not oceur becausd of evechend support of
squAprmenr. Conractor muest subimie boads @ B structoral engineer all reoonds for
approval, Ganerally bracing may ocewr from:

3, Flanges of structural baams
B.  Upper truss cords Im bar olst Conpinicion,
o Castin piace nserts or wedge oype drill-in concnte apdhors,

Specificadon 12 cable resiraing: shak be nziafed slightly tlack to 2vald shoi cauliing
the folaced suspended equdpment, piplivg or Condult.

speclfiemion 12 cable assembliet are nstalled vast on non-isodated  SySiema.
Specilepion 13 selsmic sodd braces riay be uaed In place of cabdas on l':liﬁdhl artached
Dyntame ondy.

At |ocations where speciflcadon 12 of 13 resiTainks ars [6£a18d, Ehe Suppon rods M
b Braced when neckssary o ACCAPT compressha kxde with spacificaton 14 bBraces.

At all lecathong whare specfication 12 or 13 restralnts are aitached 10 plpe clevis's, the
ghevis cross bolt must be relnforced with spaclfcation ovpe 15 braces,

Hﬂ-
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AFECIFICATIONS

FROJECT NO t AAASD
FRPJECT TITLE ¢ BSJdCL HRAD OFFICE BUILEPING, KARAGHI
PATHD r 20TF APRIL, 2024

K. Dril In concrata anchors for celing and wall mstalation shall be specification ype 18,
and specificion type 19 famale werdge type Jor flaer mountad equipment.

Q. Vikration 1sodaskon manufacturer shall fumnlsh integraf structuedd sreed bases a3 required,
IngdepencenL soe ralls ar+ not permitted gn this peoect.

1

F. Hand huilt smstovwnt expanes  jolnts w , r .
spachfled movemanis exceed specHication 23 capabliites

2. YWhere plping passes thioegh walls, floors o celings the sibradlon  isslation
manufacturer thal provide specificalon 27 wall seals,

F- Ak handling equipment and cemtrifucal fans shall be prn-tmai agalnsl excesshe
displacamant which results from fgh sk theust Inoreladon 0 the squipment welght,
Horggorwal thrust restran: shall be speciiicsion rype 28 (5ae selection guidel.

5 Lecabe isalatkn hangers a5 near (o the entrhtad fupport Smudture as pasiible.
02 Vibhration isolation of Miping:

A, HOoMrened pipe IsoRuon: The first thres s hangers (A the main inss Ay the
mechinkal aquipment shall be a5 desaibad o specilication 11, Specification 11
hangers must alto be psed in Al (Fanswerse braced isolated [ocations. Brace hanger rods
with SR clarmpe speciflcation 14, Horzonal runs in all other locatians throughoun the

_® building shal be isolated by hanpers as described In specifieation 19, Floos supporied
plptvg shall rast on [sofstors as described in specificatan €. Haao exchanger's and
svpaniot 1anks am considered part of the plplng run. The fiest thogy [solaiors from by

. Isolated aquipment wil hans the same statlc deflection ax speciled For the molntivags
under the connccted ehuforeeet, IF pping (5 conmectad o equipment lacaed in
baservwents prd Harwds froen cedings urder oicupicd spaces the frst three hangers shall
heve 075" dedlacton for plpe sizes up 13 and Including 2%, 137 dalfecthon Far plpe slzes
up to and ncuding &7, and 24" deflection thereafier, Hungirs shall be Jocated as dose
o the ovarhead sinucture as praclical ‘Whers piplag conmedrs to mechankcal equipmant
el spacfication 23 expansion jolnts of specficanon 24 stardess Borsk if 23 15 noL
$ultabie (or the senvica, :

B, Riser lsolaten: Rlaers shal| ke suspended from specHicaikan 10 hangers o supporied
by specifimtion 5 mountings, anchored with specificailon 25 anchers, and guidad with
specification 26 sNding gubdes. Speal spelngs shall be 3 minlpum of 075" oecept n
those expoanclon locatlons where addidonal deflectfon I3 required o Bmit [oad changes
W & 25% of the InlilA lcad. Submivals musi ncdude rlser Sagrams and cakiulations
sivow[ng anticipated wepatition and contractlon at =ach suppor paint, nldal 2ad oat
loads o the butlding Hruciyre, spting defoction changes and sedsmuc ioads., Submital
data shall ndude cerimficabion that the aser sysam has bean sxamined for excassive
sereises and that nore will exdst in the proposed design,

C. Seismie Restraint of Fiping:

1. Setsmically reswrain al plpleg Msted a3 a, b or ¢ balow, Ue speciflcation 12 cabdes If
I3alfaumd, Specifleation 12 o 13 eshadats may be used on un-1spdxted plpiag,

a  Fudl oll plping, gas plping, medical gas pipitey and compmessad 3k piping that is
T L or farger,

"@ b. Plpkg lecatad In bolker rooms, mechanical aquipment moms and relelgeration

- equipment rooens that iy 115" LD and Iargar,

2. Transvirse NG resorams shiall Be ar 407 meodmom spackng for all plpae Shzas,
except whsers lesser 3oacing 16 rsquired o Nl anchorsge lpads,

3 Loowglmding! menimints shall be at 80" macdmwm soachng for ol pipe sipes, except
wheve K 1pating 14 requilred to lImit anchoregs loads.

4, ‘where thermal expansion is a conslderation, guides and anchers may b troed 22
rasvarse atgd [ongiudinal restralnts poodded they have o eapacley equal i o

'
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DATER P X0 AarFkIL, TDEd

graatar than the restrang Ipads v addhion to ihe Igads induced by axpanskon or
comirAEL o,

. For fuel ofl and all gas pRping vansversy rasuralotg ruoge be ot 20' maximom and
longhudinal restralnts At 40 maxirmum spaging

6. Tranoverss ractraling for Crie P Secton My Also et 5 & knglisdingl restrakne for
a pipe wecthon ofF the same sire connectsd perpecdicular ta i F the resoealnt 5
nstalied within 24* of the albow or TEE or cormbined soressas are within sllowable
frrdra at barger distances,

7. Hold down clamps must be used to altach pipe to all rapaze nemders before
apphying restraints in a manner simiiar to clevis supports,

8 Branch [lnes miay ool bt uzed 10 restraln maln lines.

3 Cast Iron plpe of all types, glass plpe and amy othar pipes Joehed with a faur band
shiald and damg aspembly in Iones 28, 3 and 4 shall be braced as In sactions
0252 and 3 For Zeaes 9, 1 and 24 2 band damps may ba usad widh reduwced
spacing's of 157 of those ksted bn secidons 3.02.02 and 3.

[. Wibmation IsHaton of DUCTwork:

1. Al discharge runs For a distgnes of 50° feom tha cannecced aquipment shall [
leodsied Ffrom the bullding siroctuc by mears of specificatken 10 hangers oF
spacifization 5 Foor Kolators. Spring deflactkon thalf be a manimum of 0,75,

2 NI duct nans havimg alr welockey of 1000 fpm or more shall ba Ixatated form the
bulcng structure by spacificadan 1! hanpgers or & flpor supparts. Spring defaction
_shall be & minlmur of .75,

E Stlsmk Feavrant of Cuowerk:

1. Seismically restran all duct wark with specticarion 12 or 13 resoraints as lsced |
blowr:

a.  Restain rectagular duces with cross sectional araa of 6 sq.f. o larger.
b. Restraln round ducts with dlameters of ZE* or Gwger.
e, Ractraln Aat ol diects the sanit &5 recangular docts of it same aominal slze.

I, Transwverss resmants shall occur au 30" intervals or at both =ndd of 14e Sud1 ran il
le1s than the tpeckfiad iobkevdl, Transverse resirainks shad be inscalled ay each ducr
curm aned 3t ek and af & duct run,

3. Longlnudinal resicalnes shal occur at 60° lacervals with ot leadt coe resiening per
duct run. Tranverse restraints for one duct Section may elso aa 35 2 longiudinal
restraint fod a3 cuot section conmdiad perpendiodar to il the restrnineg are
Instabed wizhin 4° of the Intersection of the ducts and IF the restralnts e siaad for
tha Jarger iz, Duwt podnes shall conform w SMACHEA duct constrecibon jtandards.

4 The ducbwork st be relnforced =t the restralnt bocaions. Refnforcament shal
consist of an additional angle on top of the ductwark that [ arached to the support

hanger rods, Ductyrork 12 10 b axtached o bodh uppér angle and Tower rapeza, /fffﬁaﬁ"
5. A group of ducts may be combined W 3 larger frame 5o tha the Combined walghts &3 =05
ard dimensions of the decis ane lass than or =qeal 1 the madmum walgh and ./ S
dimenshons of the duct for which bracing detalls are sléed. Pl Sty

1yr H

6. walls, Including qypsum beard mon-bearing partivions, which have duwces punaleg ™ t\m: N

through them, royy replace & fypical transwerse brace Rrovide channel faming - 7 - &
around ducts and solld bocking banseen the duct and frame. T L
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FROJACY N9 1 1ERD .
FAQJEZTY TITLE : 330CL MEAD OTFFICE EUILDIRY, RARASHI
DATED 1 ZID"™ AFPRIL, 20L&

F. Salimic Restralnt of Electrical Serviras-

1.

&

1
2
E
4

© ¢omnecton of the dews or crapeze,

5.

B Ducr Work

1.
Z,
3

‘ﬁﬁ\ . Electrical

. Al condules bass than 23 Rameters suspeded by Indlvidual hanger rods,

i

All fire prorecion plping shaR be braced In accordance wich MEPA-13 514,

H, All mechanical dquigtrant shall be wWhration (sofated and weismicaRy ristrained a5 per
the schadub In part 4 of this specifation

I Al fim protectlon equipenent 5 considersd Gfe safety equippent and shafl be
salamicaly mstralned wsing the seismbc force levels for lfe safety equipment in Tabis
1.06—1. ¥ higher levels are shown,

3030 Seinmc Reectradmt Exclumlons:

A, Piping
« Al plpdng kess than 232" In damgier excapt those lsted belowr.,

- Ml piping o boller and machanical equapment roars BES than 1% 0L

BFRCIFICATIQOHNE

Ml elecrical condult 23 In dumeter and lrger shall be rasweadnded wikh
specifcatlon type 12 salsmic cable restraints o specification oepe 13 for selmic
sold brace restrahits,

Al efectical nus ducrs, cable trays and ladder Irmps thall be restrained with
specifcanlon oypa 12, S<lemic able restraing or apedilcation 13 seismic 2olid beace
restradnes.

Tranbwergs restraints shall oocur ar 34° Intenvals or both ends IF the lectrical run 13
lase than the spedled |[marval, Trapsreses resmeaingt shall be installed =t 2ach
elacircal samaloes varn amed 20 gdch epd of the abactre run,

Longrwding! rescralns shall oocur af 607 nt=rads with ar least one restraint per
edecinlc run. Transwras resiraints for one elecric sechion may also act 15 a
loagiudingd restralnt for a duct for an decinc section connected perpendloular to it
if the rascraints are installed wiin &' of the intersecdon of the elscwic ron and IF
the resorants are slzed for the larger electric run.

M rigid floor mowmed equipmenr musT have 3 esMent medla batween the
equipment mounting hole and the anchor bale, Anchar baltts shall be designed In
accondance with section 1,06 aeismic forces. Meoprene bushings shall be
spectheation type d and anchor bolts shall be spacification wype 13 ¢r 19,

Wall mounred panels shal b mumied with specilicason fype 3 bushkngs, Floo
moeunted parels shall by mounted on spaciiicatlon type 4 bushings, Anchor balts
shall be specillicadon rvpe 18 6r 19,

Al gas plping and medical gas piping bess than 7 LD

All elewis or trapaze supported piping suspended from hanger rads whars the polit
af avachment k= less than the 127 in lengeh from the strochars bo che siructural

All FVC and fibreglasy suspasdaed wasts of vert plpe 67 In dismeater ing sovalier,

Ractangtdar, squere or oval ducts less than & so.Fr Im erass saciionat area.
Round duct dess than 28" W diarmerar

Duct supported by hanger reds where the polir of attachment ks less ohan 127
darrl 0o tha Struchure to the structural eonneegap of the duct weork.

}___[:j_.. Fahim, Hanji & deSoniz (PoL] L. S#igrie Restrabts  §
oy OmeuMng Enginaars Secton 23 05 49 - 13
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2. Al chevis or trapeze supported condults mspanded by hanger mords where tha polnt
of attachmert is less than 127 in length fromn the Sieuctae 1o the Strucheal
coresection of the clews ar rpeze

D, “Sauspended Equipmen:

I, VAV boxes and fan powersd equipmenc welghlng lesz than S0, And riglelly
connected (o tha supply dde of the duct pysbern and supported with & mindmum of
4 hareper rods,

ENDOF SECTION 22 OF 59
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ArACIFICATIONE

FRAUJECY WD i %ONE
FRAOMCT TITLE : BEQLL HEAD QFFICE BUILEING, HARACHI
DATED | 20T AFRIL, 2028

PAINTING AND COATING

FARY A GENER S,

11 Systein Desori pticos )
) Furnlsh [abowr, materdaks, squipment, Bydders, scaffaldlng, pratectve covers, other

[tetns raquired o préeparm and finish surfaces of work specled herein of b1 any of
thi: tther sectons.

Bl Painu colour scheme shall be specdied at the (e of painting of «arfier and shall be
based an American Standard "“Scheme For [denlificatlons of Plpirg System” ASA
A=13.1 of 1975 & shown on FHD detail drawtng noc FRDYDYS7 & 58, which fom
part of thesa specificatons

1.2  Submittefe:
121 Tendering Sage Submitials

Hider shall submir 3 required docurmentation o estabblish canformanee 1o
specifications, a5 Indicared o ection-23 05 l:h? Clause 1.4, a5 vl 33 any
spedial requirements noted below.

122  Tachnicat Approvst Siage Submitialn

Canpracesr shall $ubmii Al required dodmentation tg establich conformanoe o
specifications, as Indcared In Seciban-23 Q5 {2, Clause 1.4, as wdl &5 any
special reguirements noted bebow.

124  Carotruciion Stages Submitak
- Coniractar shall submit all required documentation to estabilsh conformance 1o

spaciffcatlons, as Indicamd In Sectbon=23-05 02, Javse 1.4, as well 85 any -

spacial requirements notied balows

1+ Sample of plpe, with pamnt & c<oatings applied. The sampde shall shpw
progres:lve applicatlon of layers with clour added to show separate layars,
The prapasing of pipiig suifacs, as specilled, shall also be shown.

124 Cloes-Owd Submittsla

censracear shall aobmit all raquired documentacion i 50kl sh confor mande 10
specifications, & Indicalad In Sactkn=23 05 02, Cladse 1.4, as well a5 any
spectal requirgme s noted balow,

13 Belivary, Storage, and Handling:

Falmt and coatings shall be storéd Im accordance with the manufagiirer's
recornmetdatkng, Care shal be taken a5 all painis 2nd coatings are Inflammable.

14 Warranty:

Coatractor thall guarant=s e palnl wark caerled sur sqainy defects B maredals
ard for workmanship for o period of one year from date of Substantial Completion.

PART:Z PRODUCTS
21 Paiah

. & Primar for Iron Surfacas shall b Dotux Sywihetic Ped Primer 33 mancfachurad by
ICL. Thiz shall be Lead lres.

b Frimer far Galvaniszd surfaces shall be ETCH PRIMER AND "ZINC CHROMATE
YELLCAY FHIMER™ ax manufaciured by ICL

A Finishing Paint shall be genecally afarmal paint. grless the applkcation requires
special paint, in which case suitable speclal palnt shabl be vsed.

-

Fahlrn, Harygl 8 deSouza (Pyl] Lid. Pabrthng 2 Coslng
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APECIFICAYIDNAE

FRAQJECT MW 1 19580 '
FROJECY TFIFLE 1 S1CCL HEAD OFFICH BUILDING, KARLCH]
DATED P XAt ARRIL, 20148

d Al palm supplled from Factory shall be ready Tor apolkcation, The applicanion of
thinmers or any other mateclal shall be sublect to approval by the Engineer. In amy
cacq all Imatruetions of the paints manufacturer shall be strictly follawad.

&2 Oalvankloge
0 SGahanmising shall comphy with B3 729, The werm “gahanied' shall apply o har dip
or alectrabyllc gabvarizing, zine spraying or ¢admivm plating. Al surfaces shall be

dugreasod, waihud with mineral turpeneive and glven & cont of [atex based primer
prior to the appllcadon of Anal concs.

) After fabrication, pi::l:[;e ar abrachee biasr clean all srealworks to be hot dipped |

gafvanized.
L3 Fowder Coatiep

& All surfaces to be powder ¢oated shall be cheaned 3¢ for galvanliing. Pawder shall
be applied by using an alscresatic gun In 3 claan stmesphers o ensure that no
dust paticles or other impurides Berich the fimal produwct.

H Coated companents shall ba baked In special ovens at coatrolled and accurataly
predevarmingd tomperitures, and povdler applled o a thickness of Q01 25mm ob
wearing suffaces and 0OImm on non-wearing  Surfaces, unless  okhensfse
Epetied.

FART-); EXECUTHON
31 Deparal;

A Al material chall ba-applied In sirict accordance with tha painl manufacturer’s
dirmctiand unless stharwvise speciRed,

B Paint shall be applied by brush, Spry o afy @ther paint manufacturer’s approvad
method in such & marmer that 8 unlfgrm shickness {as per manufactordr's
recommendation) fs malrialnesd 1o &ach <oat and no defects are produced o the

r pravious cpats,

d  Each com shall preferably be of a different coliour $¢ a% (o preduca A eonmrast
assurng complety covening by the next coar. Sofflcient dowe shall be sllowed
between coats to permic dedng. A minimum of 24 bours bituadgn applicatians an
amy one aurface chall ba allowed undess otherwise specifiad by the manulacrurer.

d Mo painting work shall be done on exterder surfaces during rilny, damp, fogay o
dusty weather and no painting maerial shall be applied if the temperature 13 abeve
122 (B0°C) ar belpw 4 1°F {5°C). Palrting work shall be avalded 0 cases wheres the
surlfacy is damp or when there |5 ditt and dust dapasition due ca Blewing winds,
Tha Ownar's rapregentative shall detarcalin whather the cond ans are suitahle for
palacHg or nat.

W} The primer coat of paint shall be applied as 0o a5 possibde afler the surfica
pragaration but, in any (3se, on the sarme ooy,
f Befpre applization of painting materlal, the Company/Enginesr’s caprasehtathee

shallinspect and appreve the quality of surface praparatfon and the preparstlon of
painting malarial.

33 Palet Systemt

327  Materials & Equipmont )

Al ppterials & squlpment factory fabricated. Impoited or otherwlse shall be
provided with x Frexh coac of paint of same colowr a4 the orginal Factary paint,

If Iy the gplaken of the Engknéér the same has deterlorated b0 an axtent to |

require Fresh painting. Palnt zhall be applfed 3¢ por the acceprad nornvs and a4
directad by the Englteer.

__H_. Fahim, Monji & doSouze [Py} Lid. Falnikeg Ard Coatlng
= Conzuling Engines Secion 230600 -2




BFEEIFICATIONS

FROJECT ND P 189
FROJECY TITLRE . 35G0L HERAD OFFICE BUILRING, XARAQHT
DATED i Z0TF AFRIL, ZDZE

A2Z  Unetesulalbed Surfaces

Piping, valves, and Rrtings, Enks, ete, shall be paintad with (v coans of primer
foHowed by twa coars of ename] palnt,

+23  Inguiated Surfaces
Piplng, vakees, filtings, vessels, et shall ba painted wilh g ¢oars of pmer.
324 Inaulatad Piping

Prerdded with cladding, installed bn caifing cavigles & concealed shafes, nesd nog
bt painted. Expoied msulated @plng and plplmg in Medhanical Equipement
Rooms, with or without cladding, shall b4 painted with gabvanlsing primer and
e finlsh coats of anamel paint,

A% Gabankad Fiping

Exposed to view shall bt palnted with special primar and o coats of enamel
Fakrt

328 Hangeos & Supporly
Al supports shall ke hot-dipped gaivanised, and need not be painied,
32T Copper plping '
Copper plptng shall ngt be palnted.

1.7  Surfacds Prpaimtion

& Surface to be painted shall be dry and Frae from buirs, weld spaoer, Mux, dirg, dose,
" el Ioose mill scake, grease, <)l apd other fareign ovatter before any paing s
applied. .

B Al ruyt and lpaxe mlll scale etc. shall e removed by thoraeghby chippng, 1oraping
and wire drughlng. Oil, greare, dust enc. shall be removed by washing down with a
sufiahle spdyent, a8 recommended by the palrt manufacturer, and wiping with ciaun

rags.

¢ The minimum acceptable atandard for surfage preparatlon shall be S5PC-5P2, "Hard
Taal Ceanima”,

o All tocds shall be used I such 2 manhdr £0 a5 bot 00 ledwt cough ar sharp surfages.
o cuts shall be made on stesl surfacés,

#} EBefora applying the fintsh coat the primed surface shall be scuffed Rghthy with sand
paper recommended by the palnt manufacturer,

X4 Fladd Qunihly Controls

Perform Work m accordance with relevant pelnt manufaciurer’s rna::c-rrrnn!nl:latinns.
Ensure thar surface praparation |5 properdy done and qgei Englneer’'s’ approval befors
painting, Also get appraa] afeer aach coat of paine is camplated.

%5 Reference Spactfleation:
The fallnwdng spacifications shall ba construad to bk part of thase specifications.
+ 2305 01 - Basic Mechanical Requlrement
v 23 0% 02 - Bazle Mechaniza] Materialy and Mechnds

EHD OF SECTION 23 OF 50
Fahim, ] & deSouza (Pvt) LId. Paintng And Coating

.‘-rnn Coruling Engintasy Secfior 2305 50 =}
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BFECIFICATIOGMNE

FEAQSACT HOD T 1A9D

FROJECT TIYLE : BAsacl HEHAD OFFICE BDILDING, KARACHL
DATED t FOTE AREIL, Z&ZH8

MECHANICAL IDENTIFICATION

1. Ganerak

The Comracior shadl insrall mechamlcal identikcation tags. chield, plates, etc, whers
spacHied below, shoum on drawings, o (BrecCted by the Englnear:. Al components of the
(dentification syctam shall be submited to the Engloeers for approval & approval ohtaired
prior to installadan.

2.  MACEIrS Bgulpieet Haie Plates

All aquipmant shall bz prevdded by manufacturer nsRiked metal namepfane wiih operatlonal
data angraved ar samped; pormarenty Fasisoed 2 squipment ar st aoessslbde & wisible
losthor, Mameplate shalfl haee name of manulactursr, procosr name, midel numtser, sarial
tumier, Copacity, operating and pewer charactenisida, labels of boted compllances and
shmilar essential daa

s} Manufacturer’s standard pre-pHnted, prmanant adhethe, color-coded, prespure—
sensitve vimd pipe markers, conforming o ASME A13.1 shall alyo be accapted

¥ Epuipoend Dadn Piaten

@ Comeactor shal Install Equipment Data Plates on 8l sqiproent; Equipmen Data Maes
stll ba permanently fastensd at a fufcable accessible and visible locadon of he
equipmertd. Data plates shall ba af miimum 3mm thick lamrated plastlc of suwable size
(i, 150emnt X 100} faswened secyrely 1o the squipmmene. The plates shall generally
display the follaving dack: -

5 Englneers aqulpmsrt IdantiBcation spmbol/mimber,
Fluld flow rates.

Fraisurg, presaure drops,

Caaling capacities ar other capadias,

Manor dais,

Any other matter mguiesd by b Enginesrs.

2 Size of Mame Pat= Marme plares shall be 200mm % 150mm ar as approved by The
Enghnesr,

g Lettering Slze: Matn [gencficamon tewers shall be 20min hdgh, with Soaller size for
subisaquinL exr, a5 approved By the Enquveer,

iy Text of Slons: Provide kext as approved by the Englneer. Text shall Inforn operator of
operatknyl reguikemanis, indicate safaty ad amergency precauions and warm of hara
ard Intpeoper aperatians, in addiion to name of Hmnitifled unit,

4. Labafing & Hlortiytng Mpiag:

The Conractor shall anach & stancll pear each vabve on the plpe indlcastng the name of the
fluid. Alse A arrow should be palnted next 1o tha begend ncicating the dice<tion of fiow in
pive. The kegend shall be placed bn 2 locaton 5o thak It can be &asly read from the Rgor,
The begend shadl conform In size of Tetiers and cobour o ASA A=13.1 af 1975, "scheme for
tha |dentificaan of Fpbng Sysiem”, but shill ol be lets tham 32mm Iscoers for dust work,
and ey less than 19mm leiters for acoess door sIgn & SimFlar oparational msuvetons,

Install pip markers a3 follows on each systeny, wherever plpling i exposed bn finished

- T - TR T

socterkor nof-cooctaled locations, Include amiws shonaig normal direcson of ilur

]
|1"-|-|'_----.,.1. -
FF

i

f’{;’ﬁ“x

= ]
foney,

e
-

ey

1l
_|. .
spaces, prachine rooms, accessible malntesanca spaces {thafts, tunmels, plenums) and ' 3 B"@*’I

b MeBs edch wihet pid Control dedioe.

- Fahim, Manj & caScut [Prl.) Lid,
Gt stining Empirears




EFACIFICATIDHE

FRCJECT MO i 180
FECJECT TITRR 1 55QGL HEAD OFFICE RUILOILHO, KARAOHKI
sATED t ZDY OAFERIL, 2024

I Mear sach branch, wxcheling short take-offs for fictures A Terminal units. Mark «ach
plpa at branch, whene flow pattem is nat abwows.

I Hear iocathons where plpes pass through wals, floors, cellings o enter non-acoessible
enciosures,

vy Ar aceess doors, mankoles and siilar acgess polnts that peanit Yiew of concealed
plping.

vi Hesr major equlprsnt iems and ather pobats of orlginadon and seermination.

vi) Spaced st & maxdimum of 15 meters intenals along each run. Reduce |nervals 40
8 merers in otwpested arvas of praing Ad agolpeivent,

Wiy On plping abowe remowvable acousticd callings, dxcept omit Intgnmediaely spaced
markars.

Lahafling 8 keisritiylng Walvas:

Benificaton Tags shall be Installed om all waknes, contrals ard other parts of the spstam
where necessary. Tags shall be abher of engroved minamd plastic 35 approved by
Enginear, Jmm dilck ddack In front and white behind) 1.6 Inches (40mm) round or sguane
with [atiars of nurabers 0.5 inches (1 2rim) High and fastensd secerely with brass 5" hooks
or chalns.

The Conractor shall further provide charts, flagrams, of size and type as approved
deskonaring almibars, sefvice oF functkan and keaion of =ach tagoed item,

Labeifng & Mentiylng Ducis:

2y  Duct Systems Wdertify alr supphy, returm, exbauet, intaks and relief ducs with sencAled
ggnt and armows, showing ducr sysrem sardce and dirsciion of Aow,

0 Locathon: b each 1pace where Gucts are exposed or concealed by remavabile cedling
systein, kocate sinns nepr palntl where docts ancer Inbo spadce and at maximom
Imervals gf 15 metors,

b Adjusting: Relocate [denifying devikces, whikh bevome visually Bocked by woik of this
Dhddsion or other Dhdsions,

ENQOF SECTION 22 05 33

W

_.__H_.. Faham, Hanf & deSovzz (Pt} Lid Hechenkeal ianimicasilon
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. SFITIFICATIONE
FROJECT RO T 1ARR

FAGJECT TITLE 1 #83OL HEAD GFEICHE BUILDIN G, KARACHE
DATED 1 EOTT APRLL. ZRZG

CLEANING, TESTING, ADJUSTING & BALANCING

Chaminl gy ] Moiungctinnge

Fige shall be deaned free of scal and Buwgueghly Muibed of all forelgn matter & further -
Aushed bsing an appoved proprstaty <hendcal wsad in accordance wikh manulactures's
recommendabone. Tampetary bypass shabll be provided for all water cods Lo prevent
Authing wardr frorn passing through colls. Salners and vahas shall be thooughly desned
ol Ml debris And Blown Tras of ail small partiches oF rottysh aed dust before insrallasan of
outer [aces, Equipmunr shall be wipad chean of all teacas of oM, dust and palnt spots
removed. Temporary Rlrers shal be provided For all fans ahar are operated during
corgiruciion, and afcer all constrection S has bawn raneved fram the bullding, nes Rlbers
wil be mzralled. Beaning: zhall be properly lubrcaied with ol or graase as par
recommendations of the manufaciwner, Balis shall be dghtemed by propec tenskan, AN
cantrol valves and athey miscelanaous squipmend requiring adjustment shall be adjusted
to setthng Indicated o cirected, Fany shall be adjusted o speed indicated by the
manudfaciurer to maat th spacified (onditkans

Batancing .
Water pdping Systemn shall be balanced to peoduce water quarndibes a2 ivadicated with all
avtomathe eoniindl ik opet. Thix shaell apphy b shearm plpivey A0,

Duct $ystem shall be balanced o prodice X quantites withen 5% of that Indicate=d.

Parfvrmint & Tethit

After claaning, balancing, and testing operations have been completed, 85 here in before
spacifiad, the sysperm shall be tested 35 2 whobe pO See that all items parform a3 an ntegral
part of the sysism, and that temparabure and condlions are svsnly convrofied droughan
the tufding Comactoos and adjustinis shall be made as necessary W preduce the
conditions Indeatad, ar no addibenal cost to the Owoer,

Tant Dain: .

Systam tasi=dara shall ba abinined by an independany esiag agency, amanged by che
Crerser, who ahal| prewlde the Englneer with opewritten schedules of readings taken during
the balancing and tesiing operatich for 1 followsng Irerns. The Contracior shal ba
responsible 16 camy our all edlfiGbon meksures o adjust and balance the systam 1o
provide operarlan compatible o te dasgn,

Abr Balance
Fans Szu, bype, tpeed I ravalutions per minute, catle pressure | inches of water, air
quantty [m cubibc fean per mbnuse and mocor Toad in denpenes ded woRane

Colk® Skze, face weocly In feet par minute, aic-candidon ch=and-aff unt-wst-balb and
dry-bult wmperaturg in °F.. water femperaiure deop throwgh heming coolng ool
temparaturad anerirg soll n ',

Ducts; Slze, welockty (o feet par minut=, and alr guingty In (Y mdn.

Alr Oudets arad [mlens: Slze, valogity In feet per mibute, auf ik quaniiny In Cublc Faet per T L
minyhe, Mj/""“\fﬁ
Wotis' Ballinca: 2 Sery oeg
Pummps, GPM, suctiah hasd, dischargs hexd, rpm, mobor 1oad o ampere: B »oliage, " T
N
Vg

+

Chillars: Evaporatan ggm, SvABOrItar pressure drop, ewPOraI sncesing and leaving water - &
temprtcniure, Comdenser om, condenser presiwe drop, condenser anterdng and lsiving \\..‘
whlsr temperature; power consumgilon, suctlon temperauce agd prassure; discharge

CETOR RIS A0 Pressure, Qlf pressare and temiptraicene,

Alr Handling Undt/Fan Coll Unlt GRM through 4ach Alr Handiing Uk, Fan Coil D,

~Jis Fahim_hangl & deScuza (Pt Lid, Cleaning, Tating, Adjsting & Balanchng {1

e Conguling Engngory . Soction 23 6593.1




BFLGIFICATIONE

FRGJEGT WD r 1§70
FECJECT TITLE t BEGCL HEAD OFFICE BVILDIND, RARATHI
CATED P 20" APRIL, 2026

Contlitwg Trrwrer Adr quaridty In cublc Fee par minute 2t full [0ad operation, enterng air dry
bt atwd et bulh terrpeeramire, Jaaving akr dry bulb and wet bulb temgerstune, motar [Gad

t

hn anenas oo voltape.
ML) OF SECTH 23 05 83
'a.,‘
X
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_,..H_. Fahim, Nanjl & de3ouzy (Pvi ) Lid. Chening, TaHing, Aduiing & Bakncing .'
i NG Engines Satlon X3 05 63 - 2
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BPELIFICANIDNS

FROIELET HO T teed
FROJECY TITLE 1 49GCL HEAD OFPICE FUILOIMG, dhkycMl
DATED : Z2ETM AFRIL, 2024

I Afer satlsfactary cormmilssionbng of the entire systemn, the Comtractor shall carty dut 2 Tast
Ean i gt o 3 petod cuatad In the 800 The Completion Canificars shall by provided
on complstion of the oesr run penod to the satllsfaction of the Engltesr and b keeplng with
the stipidations of refevant clauses of tw Ceneal and Special Condisons of Coneract. This
Test R shall be construed o form a part of 1ha "PERFORMANCE TESTS™ specifled here In
befare,

2. Wwinter heating i specified the Contractor shall netur in winwer e caeny out the heating fest
Pury, whkeh shall be conducted far 2 pariod indscated [ the BOC.

3, Ixming the Tast Aun Perlod the Conoactor shall malaln fogs of all whe operabona

. poramitars pf al the squipement, & Fhall alse (g any opermtonal difficuitiss fshomames
inclicated durivg the Test Rur Parlod, He shall alsp remoee 8 stch defaclancles fshomages
impesilately 10 the sadsfacion of U Englewesar.

4 Thwe Torma of the log data shaats shall b subrjieed to the Engincer & aparaval obitained

5. The Conmactor shall submit cha fld kogs 10 the Enginesr & Englneer on 2 dally basls the
satisfactary completion of the Test Run,

+

END QF SECTION 23 05 34

‘H” Fablbn, Hanl & deSorrzs () Lid,
- oA Caonsuiing Englrsars




SFECIFLCATIONS

FACJEGTY WD 1 I0%0
FROJLETY TITLE  S5GCk HEAD OFFI(CE RUILDING, KARACHI
PATED t 2OT™ APRIL, 2026

DUCT WORK INSULATION

T ARt vt

All supply alr ducting and return alr ducting shall be aulated widh Insulatfon Indhcated In
MIULATION EOLYPMENT DATA SHEET (Gecuon 2). Paneh: #hadl be <ol 1o size w it duc
being Insulicad, and shall be flxed to the ducr with approved adheshoe_ Adbws bee shall coeer
at least 3% of duct erea. Shaar el Boaks will o ba allcewed, The Insulatlon 15 1o be
nstalled Mesh with the doc, bub s a2 ndl I Essen the thickness of the nulamon.
Insuiation shall ba comtinuaus, and no gaps, creviees, oF olbwer Nsconinuities shall ba
acesptable. The Ingiiation shall be held in plce sdditionally by using polpetindene
packaging bands, 10imm wide.

Z  Jacksk:

To provide mechanical proteciion to ke Inntstion shall be provided i rmechanical resms,
on ducts which are Installed ay o below 2 helght, Iacket shall e s indicarsd wndes
HEULATION EQUIPMENT DATA SHEET (Sectlon 21, pasted to esulation using approved
aches)ve, All circumlerental and kergicndinald [olnrs shah be over-Iapped at East 90,

L Cluide - i
ANl rsulated ducting exposed to the atmosphere shall be provided with a dadding of*

24 qage (0.70mm) Gl sheet over the insuladon. All jeintz shall be zepled with Sllcon

Sealant”, o that the dadding becomes completely waler=-proaf. Cladding shabl alse ba
Installad at afl other lcations shown on the deawings.

4.  [nevtetion Tiepea:

A1 all’ Imudation Joints use P5mam wide seli—adhesive lape condsting of reimforced
slumindum. foll and whike Kraft paper.,

2. Adwabes

Adhesive shall be rubber relnforced co=poktranie campound, egulvalent In 2 respecis
Zahabbya (Pakizian} ZOPA-7/223,

& Relerance Speciioation
The Fetlowing specifications shall be comstrued o be part ¢l ihese specllic ations.
v Z30%5 01 - Basie Mechanical REquirement
+ 23105 02 ~ Baslc Mechanical Malerias gnd Mechods

BB OFSLCTION 2202 13

e .

. Fahbm, fanH & deSauxa (FubjLid D Wome insuealon
i GOSN Engiwes Becion 2307 13— 1
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BPECIFICATIOHRE

FROJECT MO YT

PROJECT TITLE 1 BEQCL HEAD OFFICE BUILBING, KARAZHI
DATED | 30T APRIL, 2026

PIPING INSULATION

o

1.  Piping lasulstlon:

A Inmuisrion nstabistine Bo noainbon shll be apaded wo sy syestern of plpdng uantdl all
Foreign matier has e remcwed from the surface b be insubaved, and umtil tha piping
has been tested, cleaned aut and made ught and pabrted. Al fsalasion shall be applied
In & manner conskstent with good pracuce and methods, Afl anghuding Joins of plps
shall be 1op and Begtors, Insilation shall be contipucas through walls, Nloors, cellng
and parikthwns soc.

B Insulsbierd Al codd & hat water piplang skall he Intulated 2z (ndiested under
IFELLATION ECHNPMENT DATA SHEET {Section 2). msulaton shall e in prefermed
sections with tongua and grocwa attachment. AR Insulatlon shall be flwed to the plpe
with approved adhesive, nsulation shall b continuows and gaps if ary shall be Tiled
up. Clrcurnderentlal and [ongltwdinal [oint: of sapour barmriar and Jacket shafll ba
cver-lapped at loast SOrmm.

C Vapaur Barriar: thall be a2 specHied under INELLATRON EQUIPMENT DATA SHEET
Gecton 1) Vapour barter shall ba fixed 16 i nsvintfon whh approsgt adheston
Covexing At kast FEX ared. All cirpumferentil and [onginedingd fengs shadh be
ovar=lapped at Kast 40mm. Vapour bartior shall be complewely cormtihueus, All
seratches, cars, alk., shall b= made qood by pastng Mresh (eyers of the vapauar barrler
on the Jhcontndty, - . - = -

D apkott thall be a2 specifed under INSULATION EQINFMENT DATA SHEET (ection 2],
Al drewrferemlal and langhudinal faints shall be overkappad at [east $0mim, The Jaccs
shafl ba stretched tght over the esulation usihg adbetive widch chall Sovser PO arex.
Cut edges shall not be wsikble. All longitudinal feints shall be on tap fd horizontal
pipdng and hidden from view for svanical piging. Clrourmferentizl jolne shalf be equally
distant and equal to the widih of the mokot roll, Patches shall ngd b permiiged,

E Vapaw Bamigr Coafing shall be as specified under INGULATION ECHAPMENT TATA
SHEET {Sariban 21,

F Ceaddimgr o0 chifiad and hot water piplog shall be proviced with dacding ak specified
below. -

Z  Walves, Fittings 5 Other Speciniites:

A chal ba Imsutared with peeformed xdlaining lazulstlen, oot to subzble chapes amd
Fectiong, to closely fit around wabveg and fidings, [nsladon thickness shall not be less
than the adjoining straight pipe insuliton shickness, The sdidnng insulsuon near
these fitlings shall be mitred and irfrnasd [nte dpdiabde sections o fiy dosely argund
the wabves, Tlanges and fitiings. AR timmed $ectiond shed be securad by wwapging of
approved type of saff-adhasint tape 1o form B cormnplete vapowr seal. There shall be a
chear Bresk bersaan adjoining Hpe msanon & vaherspecialliies insukanon; g thar
when valve/speciallies insolanon is opensd for malmimnance the adiplning pre

I kankah is fot affacied, .
a o AR
Condncaale Dy s rr—
A, thall be Insulated as specified under INSULATION EQUIPMENT DATA SKEET iSection 2. ™.
4 mm Ilﬁ:- ;" o

- A Al Insulated plpes thall ba prosided with a cladding of 26 Jauge 0.55mm C.L shest &8
st Mange: arvd valves the cladding shall be openable typd. Valves shall be provided with :
valve bpxes whh quick opening clamps. Lange vahe bowes: may be hald ooether wsirg -

“hetiee Clamps™. 7
~ i Fabim, Nanj 5 deSouza (P Lia. Piplng ineulsiian (HYAC) § f
CiantLing Enginean Secon 2307 19-1 §;

Laa )



EFRCIVICATIONGD

rFRCJECY MO t 1889 .
FPHOJESY TITLE 7T FBALL HEAD OFPICE BUILEING, WAKACH]
DATHD t Z0TH APRIL, 2034

5. Buried Stecl Piping:

A The bare steel piping, o 1he stead Claddlng of an insulaced plpeling shall be extemnally
‘pairted with one coat of Asphali premer 2000 iMatonal Perocarbon Py, Lid.) Fofloveed
by two codts of Hykota Enamel (NaGonat Farrpcirbon) reinforced with one laper of ghass
fibte wrap. The priref and enamel shall be applled smctly In accordance with
masulaturer's racommendadons,

5 Adbhag b
A !hlllrb!- "REOAWLITH™ 21 mampfas burad by HOEST. Paklstan.
T Inevuladion Topat!

Ao Ay all nsulaeon jodnts wse FSmem wide sell-adhashe tape conifiting of renforced
Aumietum foll and wiie Kralt paper.

B Rokrukco Speocilicntion
A, The fdbowing specifications shall be canstroed v ba part of thase specifications.
1. 23 05 01 - Basic Mechankeal Regulremeni
2. 2305 02 - Bacic Machankal Materials amd Methods

ENDOF SECTION I OF |9

. Fatum, Hanjl & deSouga Py id, Plping imuletion (HYAC)
yop  Consulting Ergloaers ) Sacikm 2507 19-2
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EFECIFICATIONE

FEDJECT HO T 14490
FROCJEOCT TITLE :r #AaGEl HEAD SEFICE RFILDINA, KARNACHI
DATED t ZOTH pplrih, 24828

AUTOMATIC CONTROL SYSTEM

1. Goneral Raguireimets

2 Furrdsh and Install an aworsielc cancegl sysiem for the monlioeng Bod controd of the
machanical eqpapMne spaciied, The sysmm shall be electronic &ypa, with connections
to ot JuwdiSary aquipensnt, sepaors, conmtrofled dewces and all obher equipmeTt
required Ffor a fully operanional conbrol system,

B I ds the inbent of these spocifications o deserie the parformanse requirsmen:s of an
automatle aloctronle contred 3yvicem, Thersfore, these speclfications devoribe the
operationa! functions of the syitem and prasem guidelne requiraments for equipmont
to atcomphsh these furiions, Any deviations fiom the desked parformance spacified,
shall be dnxadad i wiiing, clearly indicatireg what [t will do 2nd what 1€ wdll ot do, and
sutamtied mth Lhe b,

& The eovdrommental contrad raefaciymee thpl hawve at least & fiue pear successful sty
In manufacturing ebdranle conmmel dyiems Far HYAC equipment.

G The contral manufachmrars kocal reprasantatie shal have successfully commisioned
% equal Or langer sl7e jobs, A refarenca |15t o this effect shall e submutted. The kacal
representative for Pakistan shall alco have ar least one faciory raimed =ngineer on It
payrall, The cartficares far thebr fuccessful completion af Iraining shall b subminted.

¥l Bbf submitred must be accompanied with a techrbkcal proposal describing equipment
specifNcalons, capabllithes, futune $pansion, and aparation. A schemadc drawming of the
contnd system must be submined showing &l Componemds necessary w0 pafonm the
funcilon ndended, It will be the conlractor™s respondlbilicy o iclude all tems required
for 4 camplete functional system.

&  Temparsihrs Senzors -

8] Temperbure serisors shall ba of the Bako resistance element bype, 1000 ohimg +0.1% at
21 & changes 2.2 ohma par 0.5C Bt 21°C. Sensors shall be facwory calibraced & shall
not FEaquirs compensadon for cabls lengdhs, et

bl FRoom sensors shall hive NEMA Type- | 1acaton sumability & sensing ranga 4=60°C,

d Duct sensors shall hined a Inganban slament of at keast J00mm, Senyere chal have
separata moUrting flangs 19 poremlt sendor rooienaal from I eowlosurs. Sencing range
thall be -40 1o +121°C. Where spaclfind, avermirg senaort shall be provided with an
ehernarit Jengeh of 1.5m or Sm.

o) Immersloh semsors shall b provided complete with Inwnersion well, Ingertion lengeh
shall be at beast 150rmm, Sensing ranges -40 to +1200C

3 Humkdity Sensors

Humibdity dersord shall smiploy a hygroscople ribbon as bumdity tencing clomenk, Sengor
ghall have o range of 15-95% AH & shall haws HEMA Type 1 lecarion suikabille.

4, Alr Dt Pressors Swibche

The swilch shall sanst & change in te differential prassure a5 ar pressure In che ducts,
atrogs filker or fan changes. Pressure awitch shall hawe single pole doubde thrder bype

ConTtacts. Adpisiable seL paint, ramge scele & metal anziosure with high and low prassore ™

Lonnacher ports.

The range shall ba ¢.05 to 5 knch N2 o 1250 F&) of water column with 0.04 inch
(10 Fa} sensitiviny ar minlowem sat pedod, CATerendal swdich chall be capable 10 withacand
double the pressure of working ranpe. Blecurical swivch rating shall be munloim 5 Amps

230 voits,
. Fatirn, Haof & daScuza [Pyi] Lid, Aylomalie Control Syatem g
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1. Achimtoes)

T

Artuatns shall be ebertro=thermal gr slegtro=hydraulic type and shall hie 8 mbrimum
nummbeer of movioeg parts.

Actuators shall have rerngie oviimice & minlmam pasitiondng capab iy
Al Daenper Actuaters shall ba provfded with all necessary mounting brackers, rods eic,

b Vave Agueaters shall moung direcih on the contrd valve without requiring amy
adustment of the sctuator stroke, Aoquators shall have manual operation capablbity.

Conhrad Vil

Corrgl vaves S0mm and helow thall be threaded conpaction, Yabhes $5mm and abowe
shad be flanged. Vahes shall be supplied with a minirmum body pressars rating of 10 bars.

Theeaded vahus shall be oF guimeral (beonge) and Aanpod vahes of cast iron (up o 25 tard
or caél steal (40 bar},

All vyhwey whether two porls or three parts shall be clozad whan the spnde i3 In e up
position. Two port vakes shall have an equal percerntage control characteristic, Three part
vabves shall have am eqeel perceritage <haraciarletlc on tha ihrsugh port and linear
charadterd stic on the bypase ot

Vabves shall be sized to hawe 3 full fow presturs drop squal to o pfkater than the pressune
drop chuogh the water ol being controdlad, but mal marg than 30 kP

Tee porr vabves shall hav a close off copability ¢qual to or greater than the maxkmam
possible systen differendial pressare (hs derermined by e pump bead or the systen
dilferentlal prassure bypass controd settingd,

Thraw porevabas shall ks closed off capabBHy edqued to o greatar than thwe comblned full
Ao prwssure Geops ol the coll plus the vabves hzelf.

Two port cormnol vaboes tof cHiferential prassute typass conird applications shall be skzed
£ handie ar Jeast the Pl Bow throwgh one chilter at the desired pressure setiing, The vale
itall ba capatsia of cledlog off agabnsc this pressure and of opertion at this prestune for
lorg prarods wilhawt inpeomal wear gr noise.

Walwer Flow' Jorrbhtin

water flowr wdtch shall be pacidie nepa 10 sanss the Fow Inopipe fnes. The paddke shall ba
avaltable In different slzes to Sult the pipe size Flow awitch shall be rain tight & whib
ninble enclosure te use in high humidity 2moipheres and shall e subable o work with
10 bars liquld pressure and 280°F (V054 temparaters, Eleeitanl switch rating shall be
mirHmum 5 Amgs at 270 wokta,

Stamd-alons Digitel ot il et

Sand-atone Digital Conwopers SO shall be electrovds Microprocesaer by, sontsing of
an shectrondc madule with & caze and a phig 0 Connection tenminal block, The SDC shall
have a terrinal conbecton 1o conmect SOC o & 7 wire commuonication bas 1o form 3
centrally corurofied bullding aulomation system.

Thi SDC shall be sultabde For mdunting on pansl doors, mskde panels oF in ik aernddies.
The (ermindl block shall canry markings to dearly Tdantiy the funciion of all wires
connecred 1a b,

They 50C zhall nPgr 2 choldes of propartional ), proporgonal plus inegral plus derteane

OPIC) controd action, wikch shall e Febd seleccabla,

The 50 shall permit the shmultancows optvatkn of all conprgd, convnunicathon facklitles
manageWiht e Soancs Inte-Tace software, as programmed by te Contracior or Uger,
Modillcadan of tha on-baard 300 contraller database shall be performed an-lire wiing the

‘__"ij_, Pabam, Hanf 8 deZouzs A L. Avtomatio Comrol Syrstem
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buah-bn bvterfate,  Systems that réquire the S0C 10 be remeved from sendica while DOC
control sequentes are modifed shall nat be accepable.

£pC  controlers shall utllize trea floaing-poinn  anrhmetlc  capabillies, To
aceommodate tantallzation of largs wtallzed valuas, SDC: with repodting <epabllity
shall support the cabeulation, accuraularien and display of values within the range of
310 te Wb 10 power. The SDC thall employ a mukl-tasking, multl-user operatlng

Sratem.

Al pragramming deflning the Furkiians to be performed by the SDC, Including but not
Iindiedd b0 appBcation programs and point database within each S0C shall be protected
from kos: due ro power [adure Tor & minimum of six monzhs. Sysiems oot providing
noa-velatlle memory shall peovide a system recharpeabla banary backup system
subficiarn va provide protection for the specifled & month period.

SO contrallers shall be equipped with & minlmuem of wa opsrator service ports Tor rhe
connection of sefial devices such as the GF, HWL ngdems, printark, oté. Soneection of
a sendce device, 9 a jervice port, shell not cuse the S0C conuoller 1o lowe
COMTWNSCAH oS with It pears of ovher networked device controllers. The SDC ahall be
able to route alirme, trends, and repors v any seral device conmmcted Lo the retwork,
This shall also Incdlude auro-ddaling 1o rermete kacmions, The SOC shall b capable of
dialing aut to 2 minimam oFf ren remate locations for rhe annunciation of alarms,
Alarmns shall Inclode the time, date, and alarm condiion, in additkon te & vier—defined
detailed message detxlling the condilon

The SDC shall provide alarming. polar trending dnd energy repert garrafion
cepabilities, Alarmimg padms shall be uniquety_definable.- with mukliph slarms
assignable 1o a slngle polnt. Such alarms shall ba provided with a uniqua EQ chacagter
message. Systerns UtlZing &n alarm messages [ibrary shall describe tha sige of the
Wbrary and wverify how all alarming within the SDC will he guaranteed wnlgue
0 charkcter messages,

The quantiies of rended polnt values shall b limited only by il cantsoller memory
space. If necessary, & 30C may be dedicaced fully to 2 tretding task, alloawlng all
gontraller memoty w0 be avallable for the trend storage. Eath wrigie trend report shall
contaln a minlmum of 4 diffsrent points and & minimuem of 138 samples par potal.
Trandiw frequancy far 2ach report shall be gperator defingbke frorm a sample once 2
second 10 1 Satple once every 24 hours. Trend reports shall be Internally formatted by
the SOHC and shall be reportable directly 1o a sertal printar, & ¥T-10¢ display serminal, &
CiCS, CHS of dny ather device capabli of recelving a formanted R30I dasa fil.

The energy reports shall nox be lbmited in quantirles onby by available memarny within
the GIHC. Each enargy report shall be fully Formatted and reportable 1o 2 serlal printer,
A ¥T-100 display termingl, 2 GCS, a CHS of amy ather device capible of recefving a
formantad ASCH data Fke, As 3 minimum, each energy repart shell pravide a dally repart
and a monthly report with summary infarmation such a8 euiside ale tamparature,
outside Ar humidicy, todl energy consumed and degres-day Lalculatlons.

The SDC contraller shall provide & built=in operanar Ingerface, which consists of an
alphatumers LCD display of 4 limes x 20 characies, and 2 multi-functian keykgard.
Davices withaun such bullt-In displays shall provdde 2 permanently conneceed HMY as
descrbed slsewhere In thls spadfication, one par 300, . e

! -
The S0 shatl provide for logical grouping of matwork variables and aflow for viewing ‘; e ;L;"‘:'-._l
and aditlng of systen pacamerers. Logical grouplng menus thall albow for detallad -
dugeripions of systers variablen of 2 minlmum of 20 characters. W Farre )
The SDC shall communicate via the FMCS Mutwsrk Interfaces to the enterprise LAN, -1 T
whether deduicabed ar comman, The 3DC shall provide communfcatlens conpecivity te - -~ A
the LonWworks bus and shall support any LONMARK Lonyorks compliant dariCes, L

“H"' Fahim, Hanj & deduuza Pt Lid
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The SEC shall provide connecthlly to the comentty merketad FMCS solutiens offered by
the manulacturers. The SDC shall be interoparablbe these FRCS effarknos fior scheduhing,
plobal data sharing, anerqy demand limivog, alkrming, optimdsed Fart;stop, and
systems (mpegrations For all other data within the entire FMCS. In addition, the W0C
shall provide conpscthvily 10 exlsiing DOC controflers currenthy roackeiad by Lhe
manufasturer,

The SDC shall be compliant wih the ¢umenl and prewoutly marketed HMis of the
manuFfeciurer, and shall be capable of full bl-directlanal commualcanions through the
LAN, with previously manufachured S0C controllers sold for the fast ten years by the
manufaciurer,

Wiring:

All wheineg used for eomtrel drcutey shall ba cingle strand, cobdur coded muld-coce cabby, ¥x
recommanded by thad control manuficturer. netalladon specificadans ac ghwen onder
“Electrical Work” shall ba gunarally Edlowcd for all elecurkcal wirk for the control system.

Enwtall allnm

AN conural components shall be Insialied in 3 nesr and workmandlke marmer and a3 pef
Strict recommendabions of the conbrol manufecturer. Prior to Installation, complene swiring
dagrams shal be zubmiltted by this Contractor Hying confral Lompahents, ek
Imcatlon, [nierconmectimg wimes, etr, inchpdng [ns on defals and e Enginesar’s
approval ebialned. The contrals equipmeny and camponerds shall be mstallad undar the
difect supervision of the manufacurer's represencathve for which suirable arrangements
shall be rriade by this Contractor, .

Commissioning and Testing:

After the completion of Insialladon, testing of the conted Arstemm by abe contral
manufacturer’s representative shall be arrangéd by thiz Contractor 43 nequfred 10 2538t
speciiied aperations. AN control components thall be ddpesied to the proper caniral poing
satting. A schedule of all setings shall be prepared by Wl Contricior, Tefore the alr
condhioning nstallation is handad aver, the Convactor Jhall delher 1o the Engimeers a
wnarerent frorm the tonkrols manufecturzr or his authorised agent certifdng that ihe
automatke conpral 3item has been nspecied and found re be properly installed and
Hnelening safactonly.

Poe]act Records:
Complete project records descrlbing Irdlvidual compioient oosradon. Syster apacarion,

and specific applcation, sholdl be provided 2t pob completon, Propedt recards shall provide
completn aryd deailed stap by step oprraling nsmucthans.

Af=brult nstaBatlon dromngs shall be provided, Indizafing the mechanical & elecrical
equUIpTent cormeacted 10 the sevironrman il oonteod aystem.

During |ob acceptance, the contractor shall provida comphte ralning of Butbdng
persannel, utllising the groject recerds ouilngd,

Condrol S uence:

thall be spectiied upder sequence of peration of control fyitem rafer BOUIPMENT DATA
SHEET (Sachion 2)

EHD O SECTION 22 09 20

= Fatibn, Hanf & deSouza [PL] Lid. Aullomaiy; Gordrol Bystem
Comulting Enginesrs Section 2308 20 -4 §
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HYDRONIC PIPING & SPECIALITIES

1.  Mping Matersh

4} Sanmiess Black Stoal Pipeg Seamless black-steel plping, Schedulk 40 conlorming
iy ASTM A5

Mg Noesl Plpg: conforming to BR13ST [medum serles], sorewed wptg S9mom
(2 Irvch) & webded above B 50mm (2 Inch),

o M Btesl Fipes conforwing o ASTMASY, Schedule-a0, screwad upoe SOmm
2 Inch,
41 Gulvesiesd bon Plpe: Gl Fpe shall conform 1o BS1347 of 1957 (Madium Serkes)

webded fype, Fikwas shedl e of gatansad mabeable dron. Firmdngs upto 100mm shall
b Srgmnnd.

o) Coppar Tublogt shal be ftype ' hard seamlats, confirming t BS1172 and
manufactured to BS2871; Pt.1, Table X, Fitdngs shall be of wiought coppar canforming
ta BLEG4, Pr.d.

§ LBV Piping: Prascure plping confarming e ASTH T 785 or ES1505 of 1968, jointing

shall be sobertt welded. Fidng: shall e Injscdon mauldea of Rloh denudy & chall by -

mported.
2, Applcathom

N Chills'Mot & Conpesssr Watsy Piping ihall be of mawedal a3 specified wmoer
PPING SCHETHJLE bn EQLIPMENT DATA SHEET (Sdction 2,

b MatueM Gas Biping shall be of materlal as specified under PIFING SCHECULE in
EQUIPMENT DiaT4 SHEET (Section 2).

b Fom Coll Unit conmections shall be of materlal a5 speciicd undér FIPING SCHEDULE
uy EQUFMENT DaTA SHEET {Secdon 2h

& Makeup Water L ODraln Lines thall ba of marenal ax specified under PIPRG
SCHEDULE [n ECHAPMENT DATA SHEET (Seatlen 21

3. Fittags & Fiaogast

3} Fitings shall be forged, mmpﬂhl-! to the plpa, Wekled fitngs shall be buti-welding
ope. Cehanised plping shall be provided with gafvandsed fiRings with hreads, All
floriegs shall be rated for minimum 10 bars S,

vl Flanges thall be dlfp—on ope & shall conlforn to ANSE B16.5. Cahanized plping shall be
provided with pgebvarised hreaded Aanges. AL Aanges shall be raned for minkmwarn
10 bars SWP.

4. Vabes & Stralnoers:
Refer Secrlon 23 05 22, VALVES & STRAINERS.
5. Drahs

Shall be provdded 2t Al ow painey Lo smaure complete dralnage of the plping. Owaing froem
steam fines shall be provided with seam traps, All air handiing unds znd fan 2ol units skl
b provided with condenzate dralns, which shall Be Inctallod vAth & gradieny of 1% (one

percent) In e dieecion of the flow. Drains Ihdicaced W be conneted 1o saalary sewer | 7

sysiEm shatl be connected by means of an fdirech wase, Cear-outs and waler seals shall
b provided for cheaming, Warer seals shall be prowided b tha condensave deains of 88 unics.
The depth of 1he sep! shal be atleast equal w 1.5 Umes Bha tolaf stabic pressurs riting of
the unlt k& which the seal is connected. Water seals shall ba constrected of two teas and an

. Fahdm, Hani & ceSours (P ) 144, Hydrondc Piphng & Spatlallics
o) Comnetallig, Eryyinasn _ . Sl 23 131
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7.

appropriace U-bend, with the open and of gach tee plugged 1ighi All dralns conneciid
presaunized circyil shall be providad with @ 20mim gabs valvs,

Aartormddio Al Vanrty For Ricurid Syshormns:

Auitanatle ar venrs shall be sullable for liquid sysilerms, Body and cower shall be of
maflsabls oo, Float & Vike seat thall be of staindess steel. Wakue head shall be ef Yitone
{Synthetle Rubbed. Connectlons shall be |3 or 23mm a5 specifled, screwed ASF. Venrs
shall be sultabls for sarvice upto 125 A (8,500} & 250°F {120°C) senvice.

venes shall te simifar o model AE 530 manufacured by SPRAX-SARCO.

A3r yenty hall be prontded al all Klgh poaas, on all waker colli, and wher: shown on the
dreatngs 1o enstte Baquate verilng of i sipdng tystem. A ball waber shall b provided 10
Bolale (e ven Tha yep quiket chall be pipad to 2 rearty conmenlant draln Using suitable
diamerer flenrble Iransparent FYC TN,

Enpaeralon Hobris

8} Where indicatad on e deawings, expansion Jalnes shall be previded, Expanslon jokus
shal alsg provided i all lines subject o teraperavare chenges wheme ndicated Of
rpquired 1o rllgve tiraim developed Inlines doe bo bemperaturs Ineeace oF dacrsase.

Pipe allgnerenr quides shall be Insalked x5 recommended by e joint manutachuner bt
In amy Cate npt rae than 1.5t of s3dh side of expansion jsing excapd in lnes THmm
or smaller thay rmay nof be over B0 on «1ch side of |omnt.

b} Anchora shalf be provided wherswsr necessary or Indlcared 1o logallse sxpansion or b
. prevent widye straln on plping. Anchors thall conzhit af heawy $teel eollyrs with lugs
anw! boits for damping and attaching archor braces, unbess otherwiss indleated. anchos
braces shall be Inttalld W the medl effecve manmer o secure (e desired results,
ushng turnbuckhes wharewer requineil Anchors, suppsens or skays shall be atmched n
placks whare such supparts will ogb Injurg the fonstructign during msiallavon or
dacragt tha strectury by the wetght or expansion of the pipeiine. Getalled dravwings of
pipe anchors shall be submitted for epprosal Defore Installabon

Fraxibls Comnectors

Flendbie connectors shall be conspructed af rebbar, werrafluceoethylzn rasin, o comoslen
Tasking steel, branze. mionst or gabanksed stzel. The maerial ieed and the confguratkon
shall ba sultable far pressure, vacuem, temperative and chrolation medium. The flaxible
sections may have threaded, walding, soldering, ffanged o socker ends and shall be
sultable For sepyloe evended The Mexible cerdon may be relnforced with metal retainfng
rings, with buil in renloreemany and resiriction boles or with wire bradd covar sultable for
i service uwbencled, Flarmged asiemBles shall be equipped with Bmic bolte o rertrcE
maxhmum avel within bmis sEndard with tha mansfscturen, Unlgss otherwise st on
the dranings, the fengch of the fexible connuctor shall be as recormmended by the
manefacturer for the service Intanded, Mennal dlseve: o Tners shal be provided when
recommanded by the manufaciores suitablke for the grodating medium. Covers (o protect
the bellows will be provided where necEsiary o dirscued, Flealbde conneciors shall be
gasignad for 125P51 (8.5 bars) tanace, and 250°F (1 3000

Flexitle plpe connectors shall be Ingralked on plping comnipcied 16 equipment where
Indicated oo the dravings. bealatian sheall be I sccordance wAth manufacturers
recommandatione,

Flow Bwibodhoaed

al Flow dndiches shall b s per manufectucer’s standand, comprisimeg a wdier o
alr—smmersed vane, deflection of widch actvate: an adhritable slectrical svAich.

b Vang s ipingdle azvembly akal be fabricated from stalmdess stesl, the jont bareen
van and spindle babng arpgon arc welded,

Fahim, Nanfl 8, dwSouy [P L, Hydrenk: Piping & Spechliive
Cuwll'lgEn;mm Sedkon 231 13=3
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¢) Tha nctrument hoad chall compeise & swlich unB and tenminat Block sncloced In a cast
auminium alloy housing with bobted cover and neopreane gasket,

o Tha molrtieg unit shall b of brags, and be screwed 25mm for insertken I thie pdpe

& Flow zwiches chafl be soitable for the working preisures and  termperatuces
encourkered

10. Invixlsfion:

2 Generatt Fipes shall be cur accurately to measumments #sablished of the lob sté and
worked ihm place withour springing o fwelng, proparly clearing all windows, doos
and ather aperings. Bocarthve cutting or athér weakening o 1he bullding struciure 1o
facliare pipieg installaian will nof be parmined without written aporowval. Layoul
drawings requirad under rhe ritle of “Apowoval of Material & Epulpment’ shall show
lncat|oa: of all supporty, the inad imposed on «ach fastening or anchor, typlcal Sewads
lor specinl ancherage, for suspanded piping, valver, ank, pomps, cemirtars, b other
mechandcal squiperent. Where dupport: dee required bensean sinucedrs  frarbng
members, auliable intermaediata metal famkng shall be prmdded ard detadbed, Fipe shall
hxve Burrs removed by reaming and shall be ins@fled to peomit feek ¢3pansion and
contracion withgut damage to joits and hangers, Changss in dirc<tian shall be made
wilh flulngs, =xcept thar bending of pipe 100mm and smaller will be pereined®

. provided a pipe bendar 15 used and vide-sweep bends ané foomed. The centre lind
radlys of bands shall not be less than § dameers of the pipe, Beng pipe shinwing kinks,
wrinkbes, flatiening & esher malformatkons will nor be acceped. Al phping shall be
Iricalied with sufficient pitch to ersure adequane Uralnage sod wintng Fipdng
cannecions ro equipment shall ba provided with wnions or Aanges, Open eds of

 pipalines or equipment shall be property cappad or plugged during Installation 10 keep

dkt and other forglgn matters oet of thi Sysiem.

b Screwsd Joints: thall be mads with waperod threads propedy cur. folnis shall be made
thoht with a = mixiure of kethargy and ghycerina, of pohaetralluonoethyliens (FTFE)
tape, or epproved thread Jaine compound applied to the mak thraad only. Hot monk
than three threamks shall shaw afer the Joim |= made up. For iteam phging do not wse
FTFE fape&,

] Welded jodnts: chall b Rusion welded by metal arc walding method urflss ouhirwise
required. Changes in direeton of pipiog shall ba made with welding fittings ondy.
Mitaring er porching pipe to fornt elbows & Wees of other simllar constroctaan will not be
pumittad. Branch conneciions shall be rade with webkding tees o forged welding ees
or forged wedding qukats,

Feld and shop ievels shiall b in atcordance with the rezognisad standards and shall be
done machanicilly iy reans of Aame anting. Wisere bavedbng 15 done by flame cutting,
sirfaces shall be cisan of scale and mddatban proe vo weeldiro,

Before webding, the component parts to ke wlded shall ba aligred 5o that no straln ks
placed on the weld when fnally pesiioned. Hedght shall be 3¢ allgned thal no part of
the pipr wall 15 offset by rore than 20% of the walf thickness. Flanges and branches
shall be ser trps, ThiZ aligament shall be peeserved duning the we(ding pperation.

Rarmaving and replacing defectlye welds snadl be a1 no additiond <e51 1o the Owner.
Rapafring of dafectve welds by adding new manerial cver tha defucrs or by peallng will
ot be permiiied. Blacoodes shall be stored in 2 dry heaved area and shall be kept fres
of moiziure or dampness durlng fabricatlon operations. Elzeirodes thin have lost pan of
their coanng shad be discarded.

o Flanges and Undony; shalfl be faced wue. Flanpas shall be prowlded with 1,8mm gasket
of materdal suatable for specified usage, but shall not wse asbestas, pnd made cquare
and tight. Exept where copper iubing fs used, union or fange foints shall be prendded

N Fahim, Honjh & deSouza (Fyl) Lid. ydronika Phping & Spac ialitian
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in gach Hree immediately preceding the connection 1o #ach place of equipment such a3
Coils, pumps, tonincl vahees & other sirnmllar lems,

71. Fige Supporis.
Refer Sectlon 23 05 29, SUPPORTS & ANCHORS,
12  Pressume Tastiog

Warer and steaen plping dholl be pdrostadcaly testad al b pressuere equal oo 150% of the
maxinurm operating pressure, but oot less than 150psi (10 bars), for & period of e
Juflelent o Inspect every AL in 1he system but 0 mo case Had THan oo howrs, N loss of
prassure will ba aliowed. Lezsks fourd during tests shall be repaired by remetiding or
replackng pipe ar fiegs. Canlking of joints will not be parmimed, Conceieo plping shall b
tested Tn plage before conteallng. Tests shafll be conducted in e presence of the Engineer
o the Bjinzer’s represeniattve who shall be ghen 10 days nodos balore any 120 {o ba
conducted, AN material, equipment ar Ingruments requbred for ese shall be prenidad by
the Contractor,

1. Fishdereldr Sje HTHeartions ,
The followinp rpecifications ahall be construsd 1o be part of these speglfications.
+ 210541 - Baslc Mechanical Raqyrement
= 230502 - Basic Mechamical Materials and Methods
+ 2305 10 - Equipment Installytdon

-#  Z30511 - Floe wekling
+ 210573 = Valves & Stralners
+ 210579 - Supports & Anchors
= 23 05 48 - Vibration bolaten & Control
« 230550 - Falnting & Coating
« 2310553 = Mechanlcal Idenclficadon

EMLD OF SECTWN 23 21 13
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APECIFICATIOHNS
FAGJECT MO [ 1
rFACJECT TITLE L] afGel HEAD OFFICE BUILDING, KARAEHID
BATHEHD E O™ APAIL, 201N
CENTRIFUGAL PUMPS
PARY-41 OEMERAL

1.1 Bcopa of Worle

A. ThE secuon describes the technical ard wiwkmanshlp requlirements for the
ke Ing pumps:

I. Separately coupled, basa mounted, end-suclich centrifugal pumps.

7. Separately coupled, base mounted, hodl zontal splin case centrifugal pumps,
3. Wantical In=llne mulli-2tage centrifugal pumps.

4, Clown-caupled, in-line centrifugal pumss.

4, .Direct Drive, n=Line Cenmifigal Pumps.

E. The Carntiacter shall furnish and Insrall Centrifugal Fomps of conflguration &
capagities a5 schadubed i EQLAPKMENT DATA SHEET, ind spacifiad hereunder.

C. fumish all labor, materials, plant, aquipment and appRances and perform all
Hegessary operatlons requirad o execube the work of this Sectlan.

1.2 Rubbd Spcrtaliad
A Drawings and Ceneral & Special Conditions of Contract apply to this Secton.

A, The Contractor shall becors famillar with other Sactiane of the SpeciAcations
alfscting work of this madk, and shall comply with thatn In carrying out work
unider this sacton,

L. In particulat the follgnwing sheuld e refaned-
1. 23 0% 01- fasic Mechanical Paquirements
2. 23 0% D2- Eesi¢ Mashanieal Marale & Mathods
3. 23 05 10= Equiguriaty ins@llation
4. 23 0% 13- Decokc Motars
5
g

L
.

. 23 05 46- Vibravon kolation & Cortrul
. 2305 93- Clafirdte, Adjustlng, Testing and Cammbsskoning
7. 2305 54- Teut Kun
1.3 Stwnstude

A& The minimum standards For producs spacified In thiy section thalf be those
srantlards referred to or releant BS1 Siendards.

I EM 50 51599:2002 - Techmcal speclfications for cenarfugal parmip.

BS 5¥57:1975 -SpecHication for horlzontal end =g ibon conmifuga! pumips §15ban,
BS EM B0 §19%:2002 - Technlcal spacifcations Far csmefugal pums — Class 1L
B 50 9905; 1954 - Techedeal speciflcations for cantrifugal pumps - Class L

EN TECH 0008 16493 = Techalcal tpeciflcations for centrifugal purnps = Class MR

BS BN 50 14847 190%-Romy positive didplacement punps - Technlcal
IGUETEIETIS,

7. B85 EH 150 21049:2004 — Pumps - Shadfr sealing sycems for centrifugal & rofary
pumps. -

i -

____H_, Fahbm, Hang & dpS s |Prl) Lid, Centrifuga Pumps
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ArEEIFIZATIONE

FRCOJECT HD P TORE ¥
FACJEST TITLE ¢ SROCL HEAD OFFICE BUILODIHD, XARAGCHE
CATED P 20" APHNL, 2028

3 BS 5361, 1976 150 2548:1973-Specifkaton for aoceptance lests for
cemirifugal, mpeed flow and avial purgs, Class C resty,

0. BS 5116-2, 1577 |50 3555 1977-Spedication for acceptara wegts for
cenriiugal, mixed flow and axlal pumps, Class B teiks,

B0, BS EN EO 5198 Cenirlfugal, mived flow and sdal pumps, Cede lor bydeadlc
parformancs tazis. Precislan class,

11. BS EN 150 9906:201 2 - Rowd=dhmamic pumgps. Hytkiaulic perfonimands JoCaptande
g, Cracs 1, 2 and 3.

T4 Solariinly Por Reviewr
A, Product Data; For exch fppa of pump.
1. Induoe rated capacithes, fivisfed speciahies, 0d accessorkes for each pumg.

&, Suberl pung gperating (urees Indlcathng pemp head(flow, powis sbsarbed oy

overall efficlencysNow: pump eflickancy; & HPSH/flow, with :vstom opérating
condiars indkcaled.

3. Cartlfed plicng sound- powar Fxlags. '
4, MMrmﬂrlgs and slectrleal characoerdsucs:, plus mobor and electrcal accessories.
T, Submil -:-u'Iil’Ii:.nfnn dacurmenis te substantiare certflcation specifed,

6. Subivlt coples of best repons required to be perfarmed on the proposed
preducts,

I, Submi hlhanufm;tl.r;ar's Waranty ir conformance to speciflcations  given
- edsamtiane

1.5 Cualtty Aulserancer

A. Pump: shall be desigmad and consurocted be oparate saclsFacrorlly far tha
spacilied application, 2nd shall be the produce of & eanufaceurer regulary
enqaged in the production and marketlng of these pumps.

B. Pumps shall conform 1o relevant B5, EM, 130 and relsvant ndusuy wandacd
Chag,

C. Al pymps shall ke [ully testad at works: with performance charackeristlcs
quarpnlesd in accerdance with B55316 Part-1&2 and 8% EM 150 51%8 as
appropriake.

1.8  Owaliflaxtinm

A Equipment shali maet of excsed the cartHication 'rmmmnu spacified,
1.7  Mockilx )

A, Mo requirements.
1.8 Ervvirsranntel RagUNHTEH:

A Purips shall e sultable For the envirpnment e which they arg 2hed and for the
Ngutd that Rows throwgh (L.

B. The éexternal envinetimant shal be considered o be hod {wp to 46°C), humid
lup to 33°C saurauesd and modsturs Eanterts up ke 0030 kg'kg). dusey (up ta

- st 70 mg/mi |nstaflatbons clase to shomsline clitbes shall alsp consider a safine
% ey |ronmand,
=7 419 Mamaoty

A Submi Manefaciursr's Warrdnty 0 Accordance with Contehcl  regedremencs
speciied Wsewhera,

B Fahim, Nar{i & duSouca [Fvi} Lid. - Corirtfugal Pty
g v Caoneaking EnGReens Sentlon 2331 0w 2
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ErECIFICATIONE

FROJECT WO t 18949
FREQJEECT TITLE : POGOEL HEAC QFFICE BUILDING, KARAGH]
| DATED t ZOTH apmiIL, 2038

140 lpeetion £ Teating

A Each pump shaf be stavically hydraulbcally tesead at the waocks 100 2 prasSurs ar

keast S0% greaver than the maxkmum wiorkicg prassure ae [T salll ncor. The s
pressure shall be mainialned for at kease 30 mitoeies, Curinog o st the pump
shpl show o hans of leakage or fallurs of Bny Cermponents,

B. M required the pumips sbhall b Tested 10 accordancs with pracedurss descibed In
E5 EN 150 sLandards il the mapufacturers pramizas o verfy that te pump
chivvas e duty polnt values 45 specified,

C. AN pumgrs with a flow duty In axoess of 150 Hords fees (2400 LSape) shall be
performance iasted at manufacturer'c works In accordance with B EN BO
standards to verdy thal the pump achlaves the duty polnt values as specified
Test dana shall be solvmltied.

b, K Indicated In the BOG, allow for inspection and wimessing by a Client and
Consuften’s represenoathve. Alow for all Cllent and Cansultant’s reprasantadyes’ .
travel, accommaodation and subslstands expeniat Rssociaiad with the Insperdnnr
witnessing.

PART-E PRODUCTA

24 Approved MAnUFACILNGS oF Product -
A, FRafer sacilon 23 0 10 - List of Approved Manufacturess.

&1  Caotrffupal Punsps- Common Raalremesti:

A Standards: AU individual compenems of the pumps shall comply with 1he relavang

standards and appropriate secitons of ths spacification.

Pratsurs Rating: Pump casing thall be designed o withirand the dischange
pressure spacilied in the EQUIRMENT DATA SHEET plui tha patlc head on the
systern, plus 50% of the pial head, but ned less than 125 psi (8.5 bars).

Puomp Sabaction; Select pump at or pear most eRicient part of padfornancs curve for
duty requibed. The pomp curves thall be superimposed on System Cunes and
oparating conditians verified prige 19 erdesing the pump,

Tystemn Reslstances: The purmp heads Indicaced 0 the EQUIPMENT DATA SHEET
are 10 be consldered approximare and the Contractor shall caléulate the acwal
registance bhaced on the coordinaced installatlon drawings and o0 aciual
siuipment selecled.

MPSH: The Contratior shad ensure ghat the pumps s#acted mesr the acwpal HPSH
avallabie on skte for vhe apication.

Pump Sperd: The purp AW shall be 32 spacifled in the EOANPMENT DATA SHEET.
IF this |5 not indlcated, athar than rowitlstage pumps and pomps thal have 3
volumetrlc duty of leis than 47 ligrasis (F50 USapml pump impelker speeds shall
be bess than 1530rm. Where speeds do exoeed V500 rpme che pump shall utllize
spaciil quiet running bearings,

Maroe Siza; Molgrs shall be selected with a Servicg Factor of 1.2 or as indicated

an the EQUIPMENT DaATA SHEET and shall alse be slzed g ensure nono-

averloading of motor for slngla pump gperation In a paralld grrmplig
conllouratlon.

Motar Spacificatlons: Motars shall conform bo specificationg given under "Motors”
(Sactbon 23 05 13). Miptors shali be mounted with porp on base-plare in

. manufacturer's ptant and shipped as one vnit.

1...—-E’-l'
Fhty

Fahim, Hanji & deSouza [Pvt) Lid. Cantrthuga Pumgs
Coraulling Engnews - Segtan 23 21 30 -




EFICIFICATIONE

FROJEGTY WD 1 1889
FADJECY TITLE | BEOCL MEAD OFFICE BUILDING, NARACH]
DATED 1 20YF AFNIL, 20324

1. . Baseplave: shall ba of heawy duly, Rabricared steel or cast kon, deskgned bo reshst
rorsional movement and sufficiently nigld wo support the pump ard the driving
meator and prowided with tap hola to pipe away lsakage and candznsallen,

). Pump Chiltig: The caiing shall be of high grade ca51 lran o ASTM A48 class 40
(851452 Crade 250) of Oueele fon to ASTM AS36 Crade S0=-40-18 {B5 2789 Qr,
400/ 18). Suction xnd delivery branches shal be Incorporated n ke Casing and
Inchide NPT tapings for pressure gauges, Austeniic stainless sieel draln plugs
shall be peowvided at 1the [owesr polnt of the casing and afr release vaboes of
bronze o stalnless steef construcdon,

K. Caslng Wearlng Rings: Easlly replaceable casing weardng rings of sultabla mdterial
Fol service shall be provlded b frort and rear oF Empreller. Caing wear riags shall
be locked to prevent rdatlon by dowel or simllar appecved method. Ease of
renfacement thall ba a major design crilerkon, Casing wear rings shall be
incarporated on all rotating/fstationary interfaces,

L Impelter: shall o rhe single/mull secilon endesed rype;, ofF ASTM BI64 cast
bronze. mpetler shal be stancally and hydraulically balaneced in acoordance with
150 1940 C6.3, Impeller shal be keyed & locked Lo the shalt with a hexagooal
head lmpeller nut ang shall be easily removabibe withoul the e of spedal ool

M. Mechanical Sedl: Al pumps shall be fined withh mechanical seals of the self-
adjusting 1ype, Sulbable for the particular cperdting apglication, cemperature and
pressore. The pump constuction shall alkne for replacersent of Beaniogsf
machanical seak without dismanting plpt work of the moted, The mechankcal
g2al shall ba bydraufcally balanced wich the springs protetiad from the pumpad
flurd. The staclonary seat shall be Silicon Carbide and the rotxting face Carbon
Graphite, All sead metallic comporents shall be Halndess Steel ASTM A35 1 Grade
CFEM (BS EM 10213 No 1.4408) or better, The pump manufacturer shal spegify
the type. size ard material of the mechanical seal he Inbends to supphy.

M. Fump Shaft Tha shal macetial shall B Suainless sosel o ASTM 533000 or Barer,
Shaft crivical spead showld axcesd the maximum opergiing speed by at keasr 50,
Shnft Deflectans af mechanical seal faces should not exceed B.03mm,

O, Couplings: Flexlble spacer couplings shall be prondded as standard on horizonial
ACrANOEME s t0 permin 1he removal of mechanical 3eals and bearngs withaut
remoying tha pumgs casing or magr.

F. Coupling Guard: shall be coaadlic with guards Nxed vo #tbar the pump sat hed-
plame: paonp or motar whichever B pppropriace, to ansupe tha coupdlngs ane
totally anclpzad. Openings sl gland lecatlans shall b quarded vilpg perforsed
plate ta allow viewing of leakage In the event of seal Fallre.

Bearings: Shai have & [ife L10of 50,000 Rours.

Matching Flangas: Prowvide flangad pumps with matching flangas to ralevant
sandards.

5 Paind)Cosing: Caslng shall hawve approved Nsted "pump coating”™, sultable for the
ervircnmartal ondiBéns,

T. Pump Correcilons: Pump connections shall be screwed For skzes up 10 50mm and
Hanged on $4zas 65m and Lbove,

U. Rating Plates/Markings: Rating plates chall be fitled to all pumps, manukactured

and fAwed by carroflon restetant matedals and shall ncledk full derils of the

Cow pump Incleding type, serkal fomber, dtry pofn fhoe, bead, speed, Suckkon
;&'}3\ presdure, digchangs pradiuce, year of manula<sore, and min/max fuld (gng,

Y. Spares: Provide spares as Indicatad under EQOUIPMENT DATA SHEET.

ol v

s

_H_, Pahim, Kan|l & defoums (Pt Lid Centrifuget Pumgs
" . Cordulling Erglaeea Sedn 33 2130-4
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FROJECT WD

AFPEC FICATIDNA
1890

FREOJEACT TITLE 1 33201 HEAD OKFICE BUILDIMG, KARACHI
x

DATED

A g

softn AfRIL, 2028

Soparstely Couplad, Base Mountsd, EndEoction Cantrifugal Pumps-Special
Raguervesanis

t. Fump Design: The pumng shall be of single stage, vertically <phl casing desion
sulable for herizoental mode of operation, with end suction and top ditcharge,

B, Casing: Casing thal be veribeal splivwith contarline discharge, fool-supporteéd.

= Casieg Joint Casket An O-Ring shall be provided at the caging Jaien 1o prewent
keakage.

D, Eearing Frame: shall be 1igld, one plece cast iron constrtetion. Frame shall be
prendded with cabeh basin resarvolr with tapped drals boke to colledl and plipe
svay stufiing box Izakage,

E. Baarlng:: shall be ball bype on both ands of the frame. The beanings shall have 3
L10 Me of 50,000 haurs, Both bearings shal be locked in place and be sized o
prowde fang Nife under thrush loads encouniered. Both baarings shal be enclosed
by repfaceabds oy, Ball bearnge shall ba greass lubnicated with provislons far
tha additkon & refaf of grease. .

Sapawately Coupiinl, Ease Mounted, Horeonmiad Spiit Case Ganirilugal Fumps
- Spacial Requdramonts .

A, Fump Deslgn: The pump shall be of smglemultl-stage horizomaily spdit caslng
desigr, The impallar/shaft assemidy shall be supported berwesn bearings-
Impefiers shall ke of the double entry shrouded rype. Casing shall be of devubke
vohite deslgn 10 radiuce redial lpading. _ ' :

B Fump Casing

1, Sucrton and deltvery branches shell be incorporated in the botkem hall casing
and indude MPT tapias for pressure paugas, Austendic stalnless spael drain
plugs thafl be pravided at the lewest polnk of the cazing and atr relesse vakes
iof Bronze or stalnbest Loes] congrtuetlon} ar the highssr poinl,

2. The pump ramevable half casing shall have evebolts fitbed for sase of Nifing
during disassambly. The removable half casing shall alse nave dowels for
afgreriant and Jacking sCrews.

C. Pump casing $pilt Range haltng shall be high tenslie sesal.

0. Thrust/lournal Baaring: The aenerared axtal and radial thruses shall be taken by
appropeiate rofling aleinant deap groove ball of padred angular contact Beadng.
The pump jourmal bearing shall be an appropelate deep grooved ball bearing, b
grease lubrlcated,

E. Rolling Element E&arings

\. Kofling eMment beanngs shall ba rated to give a minkmum L1O e of
S0 %) hours &7 The rated aperating load without replacemant,

1. AM desp groove ball beartngs shal be sealed for Life using long life greass. All

| 1 {Nku, :
arease shall exceed calculated L 10 bearing !fﬁ"‘—-ﬁ%
3. On high-energy pumps requiring paed angular contact thrust beanmgy, o0 °
bearing arrangements involving grease replanishment are aocapiable. _"—/ffr .\\ -

F. Bearing HoUslngs. Ty, “L|_‘,..hlr [
|. The bearing housings shall be mounted for ease af realignment. The '*'-ﬂ:& \m o
¥ #

r

bearing shall B4 lockad and locarsd puialiy on bath the pump thah
bearing housing,

2. The journal bescing arangémerd shall be Swch that the pearing positan 1
fres o allow axlal movement withln the bedring hausng.

e

Fahim, Hanjl & dedoura [PvL) Lid. Comrifugal Pumps. 1210
Congulting Englogsns Seckon A1 H =3 By




APECIFICATIONS

FROJECT NO r 40
FEQJECT TITLE i BBGGL HEAD OFFICHE EUPILDING, HARAGCHI
DATAD 20T APASL, 2048

G. Mechanlcal Seals

1. Pumps shall be supplied with cartridge mechanical feals for ease of
malnienance. The seals shaukd be atle 10 be replaced withoul removing Lhe
roating assembly. Yhe seals shall be Jocxed wiathin the pump suciion
charriber with the pumped fluid providing [ubrication And heat dissipation for
Ehvk seal faces,

2. O positve uction comditbons single cartridge sesls will have seal faces

pasivoned within pump sucnon passage to taciUtate lubricatlon and cooling

© wAth ne flush suppdy, On applcations (mabving negative suction conditions

flushiyy artargamant shall be provided o malntaln positve pressures. This
woldd normally b via recgirowation of the pumped fluld.

23  Vertcal brlns Pamps- Epecial Rl b bs:

A, Fump Design: The pump shall by oF mdtl-soege vertical deshgn sultabde For vertlead
mwde of operabon, dlrecily coupled w the monr. Arrsngement shall allow access (o
the impefler for serdice and raintenance. Pump body shall incorporats -l indet
and cudst ponnesthons,

B. Caslng: Pump body shalf be of stalndess steel AISI 304/DEH 14307 .
_-E. Bearings: Sealed =for=Hle oype requiring ng malncenances,
) Fump S=al! O-Ring shak saals shall Be uted 16 produte a keak free pume, and
fallure of & pump seal shall not repuls in damage 19 the drive motor,
25  Cloay Cowppled Cendrifugal Pumes - Specisl Xeguirements

&, Pump Design The pump shall e faclory-assembled and tested, cenyifugal,
overfung Impeller, clode-coupled, in-line typa, desigred for Insalfaion with
pump and modar shafrs mouncad horzoncaly o wartkeally.

& Pump Construcilan?

1. Casing: Radially spiir, cast irpn, with fheesded gage pkgs at inlet and guidet.
replacaable bronze wear (g5, and threaded [ flanged cotrmctions.

2. Wapeller; ASTR B 584, cast bronmze, statcally and d'p'namical.ly' balanced, keyed
"o shafc, and secured with & locking ¢hg screw.

2, Purnp Shaly Stalnleze soael,

4. Smal Machanical seal consisting of carbon rotating ring AQalnst & Caramic s4ad
Frald By a stainfess-stee! spring, and [Buna—N| [EFT] bellews and gaskew
%& ncluda water slinger an shaft between motor andg aeal.
-~

5. PFemp Bearlngs: Permanendy lubricaced ball baatlngs.

T RT  Olrect Brive, Tt e Coutrifugsl Prwmps - Special Requiremants:

A, Fump Design: The pump shall be of single stage deslgn suliable Tar horizontal or
vertical mode of operatlon, with pump bady incorporating Inlet and outhet
cotneclions in link, 1o alow pump 10 be mounred in pipe wotk, directhy coupled
to the motor. Arrangement shall allew access to the Impeller for servdce and
malnrshance.

Cizing: Hon=Carroslve alloy,
C. Beadngs: Sealed—for-iffe type requiring no malnlesance.

0. Fumip Seal Fallure: Close coupbed pumps shal ba arranged such than che callume of
A putrtp seal shall ngt resuh in damane to the Grive mocar, -

£. Twin Hexded Pumps: Where twin hesded pumps are speclficd, a spare blanking
place 3nd fwo tpare gaskar sets shal be provided per purp set.

F

. H_' Fehim, Nanf & de3ouzs (P LI, Lanmiuna Pumps
Corsuling Engineam Secion 2321 30— 8
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FPEZINICATIOND

FROJECT WO EFTY

FRAOJECT YITLE 1 SBAcL HEAD OFFICE SUILDING, KARAGHI
DATEL P30T ArkiL, 2434

PART-H EXECUTION

14 Edmminatlon:

A, Before commending work, verlfy that tha pump 18 the corracy one for the
particular Installatign, than it is nor darmaged 0 any way, and 1that e space and
swmoundings ard suitable for vha inswlktion arnd that adequatk malntenance
tlearances ane avallabile,

3.2 Hasdling scel Storege:

A, Dalwer pumps e 2he, complataly Identifled in accordince with shep and Sectifled
drawings prepared for this work. Store n accordance with mytufaciurers
instructions, above geround, preperly  profectsd  Fromy the  weather and
Constrllon activiibes.

a3 Fahrlcaticn:
A, All Pumnps shall be Rbrdzed in the matulaciursc's warks and delfiverad oo s 23
acomplete unlt,
34 | Enpladisufon:
A Pryinsaltalon Cheek: -

1. Before beginndng Inscallation In amy areq, examing all pans of the adponing
work iio which zpplicable work 15 10 be placed. Shauld ary conditlons be
found which will prevent the praper exetnlion of the werk, installathon shall
not pracesd in that zrea untd such conditlons are eowrecied by the Cantractorn,

2. Ensure pumps are posidoned v allow ddequare space for maintsnance and
AeLeas

1. Examine equipment foundatins and anchor-bolt kocations for compliance
with requiramenis for insfallatlon tolerances and otheér conditlons affecting
performance of the Wark,

4. Examite roughing=in b plping 2ystems (o venlfy actuat locations oF piping
cotinicclicdis befors pump Insition,

5. Examlre foundathon: and newia bases for aulble condlitlons where pumps
are to b installed,

. Procaad with instzliation onby after ursalsfactory condltions have bean
corrested,

B. Allgmenl:

. Align pump and drheé In accordatice with manufaerarer's recommendations.
Enpage 3 factory-asthotzed sedvlon seprascnrative to perform alignment
EErvice

2. Comply with requirements in Hydronke nstitute standargs for abgnment of '

pump and motor shaft. Add shims wo the morgr feel and bolt motor 1o base
frame, Do rot yse grout between mobar fiat 20d bese frame.

3. Afuer allgnement B orrecr, dghien foundation batts swanly bul not foo fomby,
Completely A base-plae with noa=shatnk, nonmetalic grout while meal
biagks and shims of wedpes are [n place. Aftr grout has cured, Flly ughten
foundavon bakts.

C. Flpaline Connections;

rexnamitiad from plpe work to pump c28ing On pomp SUCTion and dichange,

v .
1. Support pumps indeperidenth From conmeciing A work (o ensure no load Is *Z'H..:{" (w‘i )

‘H"' Exhim, Nacf & deBouta {Fvit} Lta, Contrifugal Pumps
T Carsuning Engreers Secion #3213 - ¥




APECIFICATIONE

FACJEECT WO °  : 41p90
FROJEGT TITLE 1 ASOEL HEAD OFFICE GUILDIHG, KARAGHE
DATED 20 AR, 2020

D. Dyainage of Frae Water,

T. Maka provision far frée water to be cauoht, colletied and dralned avany.
3.5 Foamistlom

A Foundation for tha pump shall be consmrocted of 1324 concrere with nemina
reinforcement, sized to provide an inentla bloch baving & mass equal ro 3 tlmes
the welght of the bumnp and motor. The foundailen shall be walated from the
srrvcture and plant room foar by using 40mm thick kgh densley cark. Edges of
the faundatlon ahall ba provided with zsxliﬂm prgle irpn frama work and
pakted wilh hwo copts of oll paint.

B, Install desel rowds to connect cangrele base to condrete floor. Unless atherwise
Indicaiad, Install dowed rods on V8 knch (450mm) ceniters arpurd full pecimecer of
conrate base,

L. Cogrdinate sizes sng koeatlons of soncrgte basas with gchual equipment provided.,
Cast epdry-Corted anchor=bolt npens nio bases,

Tr. When shown on drawings, ar with pumps maunted on upper fleors, the pump’s
corcrete foundation shall be supporied on Tour witkbdy il2ed spring iFolators.,

A4 Inshdlation

A The ingallation shall be caried out complete o all redpeclE As  par
recommendations of the manufactursr & 43 2pacified herdin,

6. Inscall base-mounied prmps on Cast=Hi=plict concreln foundaton,

C. Pipe connections, elecirical cannections, drain connecpons, et shall be dorm by
the Contractor complete In all respacts.

0. Pipe connections shall ba nsidhed through Medbls connectars.

E Cwaln Mgz from pumg base plats at drip pockat shall be Installed.

F. Pumps shall be properky keveled, grovted in and realigned before operahon In
accardancs with the manolfaciurer's recomeadations.

T Comsitinlianing & Teetieg:

A, The pumps shall be commdssioned and sefred a2 por the manulactarer's
recommendations, and shall be commissionsd by & ranufacturer's=avthorized
service representacve. Thie Concracter shall e responsible w encure that the
Intant of this cdlause 15 fully met

B. Cammizsinning shall g1 & milpimum congizt of the fallowdng-

1. Complewe inatallation and staroup checks xocording to manulacturer's wriltian
Instrucrions,
2. Check piplng conpecilons for dghingss,
3. Chean stralnars on su¢Han plging.
4. Ferfprm the folowing star=ugp checks for each pamp befgre stanting;
.  Wertfy bearing Tobrication,
b, Yerify that pump 14 free 10 rotate by hand and than pomig Fer handling hal
Ilquid bs Free bo rotate with pump ket and codd, | pursp 13 bourd o drags,
da not operate cenkll cause oF rouble Is determined and Corrected.
. Verify that pump is rotaung U the correct dipecilon,
d. Pymp commissioning shall Incdlude reporty on;
1. Algietenl of punps, shalts & moro,
Fanm Hmjldﬁmn {Pt) Lbd Cormtifugat Pumgs
Corsuling Enginess Soclion 232130 -8
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l 2. Vibearion, pith vibragon andlysis reports,
3. Moror performance repodt,
4. Impelier dia rest,
l . Purnp petfonmand, with ne fiew poTar & duty point platted o0 pump
L1l gl §
G, Flow rate using ulore—sonk Aow meter o cross-chick flow.
' C. Impellers shall be trimmed for the. proper Hows afiar due approval by 1he
Consulanc *
0. The Contrrct ihall be required oo carry our oests, on forms ra ba qupgdled later
I by the Consuliant, and oboain appreval,
34 Cheankwg
P A, Refer Sectlon 23 05 93
B. Rérigrr fabals after work 15 complate.
C. Remove all spdashed patn, eemant splaer, pracecely® paper, =bc after work I
I coiplete, & dellver pumps In clean condithon
' 38 Prodeciien of Flalyhed ok
l A, Fromect all equipment & werk rom detericratbon from any condition, il handing
, VEr,
l END OF SECTION 23 21 30
l- A
. " Ut
- Fahinn, Hapil & deSouzs (Fyu) Lid Conttugal Fungs
l ™ consuring Engineers Secllon23 21 0-9 §
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WATER TREATMENT S3YSTEM FOR CONDENSER WATER
CIRCUIT (LARGE SYSTEM)

1. Condenzer Water Sysiem

2

Fowmater-Pulsor 4 Howmater-Pulter shall continugtshy monior the mabke=up water
guantly fo the cocfing Wowers and shall feed InhibRar chemical o the make-ug waker
Une In divect proportion to the make-up waler quantly, through & <hemical merering
PUmg,

Tha Fewmster~Pulsar shall be magnetic drive turbdng rpe metar with bronece body,
straight reading regictar, cante sweep hand protecred by high bmpact glass,
peanently hermetically sealed between a glass dome and metsl housing The
flowmeler shall have mindmum 7 digit tolallzer and $hall be suliable for Q-350C serdie
temperabee andd | bar maximom operating presstre, Flowmeawer shall comply with or
wxceed all AWA Class-1 wurbine meler performance staedards, "

Flewmatar-Fricer shall be cimilar to type FFP, as manufactured by L, US4,

Condusiivity Comtroftan A candtrotivoy controller shall coninuously morttor the
Systern water conductivity, When the condocthviny af tha recircolating water reaches the
priedet riaedmom waboa, the cortrolber thall aurcmaticaty setivaes salenald hiend-off
valve bt aflow spstem water Blaed -off, -

The controler shall e medu=driven micropragessor based, with foBowing Pearures:
b vacur Myseescant alphaaumerks dipital display with 5000 mloro Slemsns
T CORDRC e,

i LED hype Indicators for blead, boclde=1 and bkecide=2 autpurs (o Ingdicars pamp
eontod status,

18 BEplved 3=20 rid récondsr out put Epnaks for comprter intar o,

b Ligdum bactery 10 provide nen—wolatie set point memory backup ond to provide a
Zd-houe baged real e dock.

vt Twa Independenc. sharnating, programmable Glochkle leed fumehons, operating ona
fourteiti=day cwch with adjusiable pre-sst furcton and programmable lockowt
Tirrae.

Flowy swirch with back Moy chack vakee,
Tamperature companeated, fat surfaca carbon clatirode of PVC canstruction.

The comimofler shall be bopsed i1 1 NEMA 4X Rbreifass sndostee with hinged,
Inckatie covar with masketed, pobycarbonare Rull view window and shall be skmllar o
Modad 01000 A maulfaciuned by LW, USA,

Inhibkitor Fesd Pump: inhibdios fasd Aump shall DE &6 INArumann Fesposhe
dectromagnetc posKive displacement chemical mawering pump, Juilsble to 1coept
shaals Trarm the Aow oder Pulier end oo auiomietically Fetd inhibdtor chemical
propadtion 10 the make-up water quantity. Pump shall be housed in a atally enclosed,

a5

corraslan proof glass fibte renforced polypropylens housing. Pump output shall be .

adpsable by readly acosssie dlal keiob far soecke langch, Pump capacioy 2od bneckion
pressure patings shall be appwotwlane for ke applicalan, Purp shall be complers with
suilgn and Enjection Rings. polathylgne tubing and & pressure rellel;aw -syphon
wahe,

Bicolde Food Panexpat Blockle feed pumps shall be electromagrebc  posithee
displacement diaphragm type chemical metering pomps. Fumps shall be housed o a
totally endlosed, comaslon: proof glass Nbra telefocced polyprapylens honting, Purmp
atpat shall be adjustable by readify pconssible dim knob foe wroke fengih. Pump

“E—. Pahim, Hend 8 delouzd PRI LML VAcpiec TRTINE Syt Foor Condenses Yakes Aol | arge Symerm

L 1) ]

- ] Consulbnyg Engliets Sochon 232517 -1 4
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capadiy and injestion presswee ratings shall be approgriare for the applicainn Pump
shall ba copmede with sucHon and Injectlon Aldage, polpethydene tblng snd & pressure
reliafrane-sphon vahe.

wih@sbor and beclde feed pumps Ehall be simlla w o biee 25 oaaufactured by
LM, LSA -

o Corporation o Bronte Corpanation staps with CPYC nozzle assernily to allow
chemibeal dsperston away feom the plpe skie wall o ellminate plpeling corroshon and 1o
anprove mbdng af chamical in water and to ABow epyy nor2le withdraowal fow Sérdeing
of ipeoion check vabve without shutdown of breated line

f  Wleed-olf Vatves Solenoid operaed cooling wwer Dleed-off vabve shall pe normally
dosed, 2-way, diaphrgm. Imemally plloted vabves with brass body and apoxy
encapsulated UL lsted coll and shall be subable for aubdosr use.

Chemicpin:

a] Generah ¥Water treatment chemicals, sufficlant for tao year's aperation of the system ar

70X mverags load, shall b supplbed. Suleable professinnal test kits for testing wiler pre
and post chemdcal desing by oparaiing persannd shall be supplled.

The quartity of chemiczlks be be supplled shall be based on the follovdng operating
hours; -

» Office & commercial buldings- | 2 bours per day, 6 days pes weel

The quantiiles of chemicals thall be bated on arual anslysks of water avikiia for
make-yp and for this purcoge; the feniractar shall be responsible for obtaindng ad
analysing sample of makd-up vater and et submil waier anabysls raport dong with
detalled calculation: for the verifcadaon of quantities of chamicak: affened,

The folowing chernlcils or appreved eguibalanis, shall he supplied o the sysenn:

b Condenser Walwr Systhom: Hon-chromate—based scalefoomosion intdbilor, similar (o
DREMGARD 303, T prindent 4cabh and te Inhibit comasion.

Mon-oxkdising abgaechie, siodar o BIDSPERSE 250, to contngl rrdzroddological gromth.
Mon-oxkdising funglode, sionllar ta BOSPERSE 280, 0 control microbiofagical growth,

Algiecide and Tongicide shall hove different chemical Sirudiured 10 préwens
desedapenant of Emnuntly by akgae, sleme et

Crxidlging biocides will not be sccoptabe.,
Winhter demadyader

Tha Contracror shall be responsible for olyaining a waler sample of the water to be used far
rakeup and having [t chemically anatysed to fakulute the etz of additon of various
chembeals,

Thiz Contractor shall be sespansible far prosdding 5 comphate water esument pragram for
thet wter dircults, The pregram shall indicass the testing pracedures, the rare af addltian of
chemdcalt, the concomration of chembcals w be malntaingd b0 the system, and type and

roquancy of servloa. All s Indermanion shall be submiired In an approved farmat beund
in hawrd cover, 6 (S0 copdes shall be subnnitzed. Subtable prefessicnal lest kis for tesung

S
o

waler pre and post chemical dosing by opersting personndd shall ba cuoplled, with' .f‘l,r

SulRcens reflils For owed pears of rormal aperation,

L3

Bruirbml ot

The water ueatment squipment shall be hsealed by the Conteacwr, ¢omplete Inoal -

respacts Al necessary squipment ard materlal reauired for @ complsie nswafatfon shall be

—

P

Pukim, Mangl & dafl ooz [Pt } b, Voo Tryatmars Syecienms For Conclurmar Wnles £ (L any: Somam] |
Enerepem:

Sarfion 23 1T -2
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supplied and inspalied by this Contractor within the capl quoled. B 15 1R intenl of these
spocifications W obtar a compbetely operational syswem and e Contracior shall be
rasponslble far prowlding the same,

& Commissioning snd Testing

The waler freacment sysoem shall be commlssioned and teied by the Conracis 1o the
satisfacibon of the Consultants, Test reporns shall be submitted by the Contracret and
tpprovad cbtabned. Durdng the mamtenance pariod, the Coneacnw shall be responsiie to
make monthly tarvics calls, conduct waker analysis aod subundt 2 report on the findings to
the Clhemt /Consultants,

7. Sparem:

Provide spares In afcordance with regquirement ghen under SPARES EQUPMENT TATA
SHEET (Saclion 2k

B Rolerencs Spacifieation
The follkwing specificacons shall be consirsed to be part of thate speckications.
L4 230500 - Baske Machanical fagquirement
= 210502 - Bashc Mechanical Materials and Methods
+ 230510 = Bquipement Installadan
« 230520 - Suppots & Anchars

EHO OF SECTION 23 25 17
1 E g ; l
1] ' -'.FIJ "
"_E}"_';Tmmiamm (PVLY Lid ¥t Traatsimont Sutam or Conclnaer Yrsine-Circult (Lange Sysker)
#'nu Conculing Enpirears Soclon 23 2517 -3 l
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PUCT WORKS &8 ACCE3SSORIES

1, Sheet Motah

Shzat rnetdl duct work $hall bbb consuuned of galvanized sheet steed conforming o ASTH
AF33, kock-Rerrning gualhy, uncolled, regular spangle and having a minmum coating of
275 giond,

£  Duct Conzirucfion and Installke:n Standands

# AR duct constriicion and Insealatlon shait be carrled owt In Fosordance with curment
ShidCih HVRC Dot Constrocton Standaeds and ShsChls Acceprsd Indusiny Prachice
for Inchustrdal Duct Constrocthsm, unlass afbernydse Inclcared heraln

by Each duct syrlem shall be conspructed for the specic Gl pressure raguirements of
1ht prafect B3 par the exbermial St presile,

s 1 WG pressurs <hast shall ba the minlmum basis of comelianes with the standands,
tegardiess of the velotny bn the duct, sxcipt whien (he Syoten 15 vanivble valene.
MExzurement of duet vlachty to be endrcly the respongibility of the Conbracior.

s Al wrfable voluma duct up—Etrearn of vAY bowes shall hiva 1 ¥ mibinum 2ash of
cormplance. Measurermert of duct velodiny o be endnely the nesponsibilley of the
ISt K-

+ WG pressure clasd shad be the minbmum basis of -:vnnmlianull‘-nr H1 dexcns having
walocity greatnr than 2000pm and bess than or equal o 250Mpm kieysuren, of
Guet wedocity ior ba entinety the responedtility of the Contracior,

* 3 WG prensure class stall be the minfium basts of compliance fer all ducts having
l velotity grealer than 2500fpm and lass thar of equal o 4500Fpm. Measurement of
dugx vedociny 1o be entlrely the respondibility of the Cancactor,

< Minlmum siveat thichness to be used shall be as follows, unfess statk pressure
reuiremnns diaala higher thickness as pér SMACHA swpdards See TARLE-J & 4 on
papges 13 31 13-7 & 2% 31 13-8 respecthely.

Table-14: (appllcable For Duct Veloclies = 2000fpm)

D el ol i +
lpte 27 (G75mmp 24 0.028 (0.70)
28" = 51" FO0mm=1275omm] 2 0.034 (0.85)
52" - B17 (1 30d0rmm-2 G0 20 004 {1.00)
ftore 1" 2oz5mm 13 0.052 {1.32)
I the excat LS5 gouge Shedts ovg ot avatlabie, ERE RNFLANT AOTHNG EACEIESS
Irdicaced shall e fodfomed '
Table-t B (Appicable for Duce Velociles & 2000fpm & < 4000pm]
S 3y |sinbmu Ingl Thickness .
o | S o]
Upte 12* 30wmm) 22 11034 (0,26} " '.-:'
13" - 407 (32 5mam- | G00mm) 22 034 (0.E5) ;'.;_ T
- 60" (1025 wm=1500mm} 20 0.04 (1.0 s ﬁ:ﬁ\
17+ 07 {1 525man—2250mm) - 18 0.052{1.31

) Cucts shall be seated in accordance with TABLE-Z below:

FaMm, Manf & doSoura [Prt] Lid
Cona, iy Engnocs

ol
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Tabke-2: Duct 2=alng mqulr!rnenu
é‘:u;&.rv rh..ga*rn-; Eefﬂq :. , .&1 - E' :.;,,! T Stan Pressurk’

I'.:u; 'I...-"-. r ot 'IT:. < - f 'fﬂlﬂtl].lﬂhl‘lﬂm
Al transwersa Joinis, longltedinal seams and duet wall .

A wraThoms 4w and Lo

E | Altranswerse joinis and konglindinal seams 3w

C | Tensverse joint; 2 wa

T addicion 1o the gk @y vamlab alr voleme system
dui of 1" od # wg constudion class thar s
WESTENm of e WAY boxes shall 2bsa meet Saal Oass C,

Linlezs orhapwise specified or allowed raciinguolar ductaek shall b consuructad in
accordance with TABLE-3 10 € harn,

LHikezs otherwiss spedified, minlarcement shall be gabvandsed spes|,

Duoct sldes chat are 197 and over andf are 20 gauge o lesy with mors than 10 s R, of
unbraced pounsd arey shall be beaced,

Fittings shall be relnforved simflardy Lo sections of salght duct. On size change frdngs
tha greater flidng dimenslon deterrines the duct gauge.

For ducts 97 mches & above, o2 rods shall be provided fo prosids intemal supnort 1o
duces, The oe—roxd shall be located ar equal sub-—dwdsigns of I||'|-'lw:||h| bur specng shall
nok exceed G0 Inches

The red shall be gabrandseg scedd of %7 Inch (1 0emm) milnbium dlameer,

Transvarat jnirui shall ba selected and used conplatent with the statie pressure class,
appicable saaling requirermergs, materfals invaberd, doet support Intarvals and other
provislons For proper assembhly of duet work sutlined by the SMACNA Stardands. '

Where har gr angle suock 5 Incorpocaced #n a jolk & shall be securgd with a fastener,
Fasvener shall be stead if used on a steel Junt & shall be zing or cedmdum coared.

Longbtudaal Saarmg shall be suliably salamed For th wianerial, pragsieg chessifleation
wd achr congtruchon detalla applicable For the serdee a recommendad in he
SMACHA Srardards.

imtallation Standards for rectangular dusts using Maxitde Hies,

Utbkess ctharwdsc Inglicated, the ret free area of the dudl dimeénskon ghen In the <onbract
drawings sholl be mainadned, The dwedl dirensions shall be Incressed as recessay o
compenasie for Bner thicknass.

Unkess athenvidse appreneed ducts shall conform accurately roouhe dirmensions ndicaned
and thall be straight and smocth ab the Trside, with folets reathy Andshad, Doets shall
b tevored o the strectual shiba v bikding, and the caethod of anchoving sed o8
fastendng thall be 1% detalbed on tha drawylegs, Duots shall be comzirycord and Instaflsd
20 25 10 be completely Mfrae from all vibradons under all condmiong of operason, Lanopuk
drawings requlred undar the dause AFPROVAL OF MATERLALS AND ECLIFMENT 1hall
show, for suspanded duct work, the Kciton of Gl sepports, typlcal <crads for
anchomges, and det2lls for special ancharages,

Curved ebows shal hawe 3 centréfine radioe not fess than 1.5 tmiess the widith or
Rameter of the descr.

Transformaans shall be made with sldes phched not to excesd a maxknum of 20° or
47 inchuded angle, for diverging If Mow and 30°, of 6F Included ngle, for corverging
alr fow, of a3 Indicated of 1he drantngs,

pes

FHlb

Fahip, Handl & SeSoues (Pyt,] Ltd, D] WiETh & Auscaratrhi
Cofauming Engreant Coiton 23 M k=2
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Splitter dampers, quadrant woluma dampers, alr deflecrors, fire doars and fire dampers,
dudt accuss doors and duct st habes shall be kstalled wiere shovm on the drawings
and where required for the proper operation of the system even thiugh nol shawh on
ha drawings,

Other detals for dust eonstroction, casing camtreman, accest dood, hanpers and
supports, tuct Jaloty, wolurme damper, peretration of cashw], casing turb detall, haod
constuclion #1C., shall be & Indicawed on the drevdngs o ai ger SMACNA Dot
Coosruct n Swarndards, or as directad By the Englneern All conneciond ¢f ducting ko ak
handling wrins, danpers, plenums, ¢ti., shall be through tomitvable lasgoes. installation
of itenR ot shew dn detall or not Coversd by detalbed speciicatiens shall ba 35 st
farh n tha SMRCKA Congeriscthon Stendards,

Duets pansing throwgh walls chell Be proddad with 20 gauge Gh Shast sleeye covering
the Full widih of wall, and fabriczted with necessary edges and sdfiness.

Al jins shall ba sealed with an approval duct sealane such as Sdkon Sealaht or
approsed acpubvalent, Pucy shall ol be osed.

Rouns Dt Constawstom SEanderds:

Round ducts shall ba congtructed in accordarce with TAELE-5,

Auigs shall be wall thickess rol kss than thal specfled for InngHtdinal seams |
straighn T,

For round ductt with stabc pressurs bepseen 4 10 7 Inches, maxdmum renfarcing akall
ke At 96 inchas distance

whers cther Rmhatons are oy provided, eificed elbows shall be based on velacity of
Aew and shall be coansrructed to apphy with loliowing TABLE-6.

Table5: Round Duct Gruge Selection Gabvanlsed Steal

¥

e ? B . = ] .-;:'.Tn_-_ ' - .'TE_ , 4 I'Iil -'ﬁ‘
s v | 1, MR 27 WG m i wg |  Maxiniuls 2he.g 0.
’r'glﬁr? N w Stum'lz:‘slhh 4 %’:Fﬁ!m | " Sranie lLliﬂ-'fgjl
D“ﬂum~ |._II RET..“ e - T T ._,rﬁ.-
" dn Wyches Spiak, Lpnalildtay, - Splral,”[Langliudinl JSpigal, ;] Lovigitud)
Ly 5 | Seam, | al%ham | Segai | alsdind.| Seam | vadSeam
" Tl cauge | calige™ [T:Gaige { Caugs |TGayge” {G Sauge
3 thwossizh 8 28 by 26 o ig 24
o through 14 24 28 26 24 26 24
15 through 26 26 24 4 i 24 22
7 throwgh 36 24 32 22 a0 2 | 2
7 through 50 22 2 mn 20 20 H
51 threugh 64 20 18 15 13 15 16
|61 trcuigh B4 18 15 18 16 15 14
Table—6: Mitrad Elbows
o - T r 1 - T PR - =
i LS PTE R/ Ratlo Cerireling Radius §_HUmber of Mitced Pleces
L pugveldy | spooaDlameier. [T o0e1 Bl A | e
Wpte 1060 form 0.5 3@ 2 H
1001 10 1500 fprn 1.0 4 3 2 R
Abowe 1500 fam | 1% 5 4 3
_H_, Fohim, Nanjl & daSoura (P Lid Eiect Works & Aocessonins {15 ine
- Comagiing Englnears Becllop 2351 13-3 ¥
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4.  Hanpging & Sopporting Syritem:

Rigid round, reclangular meral ducs shall be instaled with Suppor systems ndcated n
TAELE-T&E glven below, and addiiohally as reguired 0 mamaln aignnveng, Hovizen:al
ducts thal have a support within 2 Teet of sach thbow and wihdn 4R of each brapch
ineariacibon.

Tabde—7: Rectanguiar Duct Hingers Minlmum Size

¥ pawiom N T TR T
i LR s RO ST re
30 36 19¢
72 KNS §
, 0 NS £
120 HE 3
168 irs” 5
52 NE _ 'y
193 &UP Spaclal Anahﬁlsg.“e:uk::: a1z Approrepd by

Table~E: Mindmum Hanger Siz43 For Rownd Duee

TR B DR g v, ] WAsimomSpachg T o Red
107 day, 12" L )
1-18 T 318"
19=24" 1o Ire"
dE-36" ilra arg-
3757 o " Twmo 38
5160 7 ~ Two 376"
51 -85 o8 Twes 378"

et Letkags Taat "

Ducls, Plepume ard casingd shall Do tested and made substasufaly alr \fight gl stabc
pressumt Indicated for the Spstern before covering with insulaion of coroealing b the
masonry, The term substantialy alr hight shall be construed to mean that no air kakage 15
noliceable throogh the senses of feeling or hearing.

For Low Fressure Systam, up 1o 27 w.g, (500 Fa), #l Joirns shaB be seated with seglipnr ang
physkally inspectad far light pensiranon from ourside 1o ingide. For system operating
Fressure abenae 2 nches of Wi (SO0 Pa), smoke tast will be performed by connectng a Fan
to the duct system to bulld up the operating pressure, and checking For lexkaot 2t all joans,
whéch shall then be sealed with silloong sealant and wthe system retested.

Al ducdey apd related abzlde oquipnant ard accesiores for lew grakn apphcatkon
(0 grains-14 araitg] st b fully zeabed with sllicors sealard only ad made fully
alr-thgha

(aabranining:

All hangers, angle iron bracing & other [ron work shall ba bot dip Jahanlsed Cut surfacss
shall b rabnted with two coats of primer pabnt.

""H"' Fahbm, Man]| & deSauza (Prl) Lid
(2,14
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T  Puchwark Accaaries:

A Ganeral Followiog ductwork socassories thall be ingtallad whers spacifisd and shovn
o drrdngs. Al accessories thadl be constcted of gebanised Iren sheet merl
Confomming to specificatkons glven,

k) Sydittar Dampen Shall be fabricaisd of sheet naetal, two gauges heavier than the duce
e in which the damper 15 Insalted. Damper chall ba fabricaied of wood of an
aeralall shape, over which shaat rmetal zhall be formeed to complettly cover e wood,
Bramper shall ba operated by a 1800mm dla npd brooght tirough the $lde of the duct with
brass locking set=scrmy and bushing Two oparators shall e required on spliners sver
&L200mme wide. For Insulsted ducts, Bushing shall be of thickness equal g the
frdckness of the dooct insulation, Locking set screw shall be @ W0 (Gnon), arrarged for
easy bocking of the dampar agerator of the deslred positon, Damper shall be Installed
with full lkength hioge. Rubber gaskets shall ba iealled o runimize air leakage.
Damper gperater shall be galvasdsed and shall be deslgned for {orwenlerds of
operation.

4] Cnsacrant Y olume Dampw: shiafl be mult~leal oppoded blade type, with 2 marlmum
tade widih of & (FONTIR aperated by m ran of gears instafled within ke dampes
cating with the gears protzcted agalnst dicest Jmpingemerit of Lk a stream, Camipers
shall be consuructed of gakbanlsed sheet metal, machine fortned of asrefall dasign o
provide ight shut—ofF & low leakage. Laakags daga ak varous presiure differsniials shall
ba submitted. They shall be oparatsd by quadrant gperators matufaciured of brass,
Bushing shall be of brass, nylon of hard aceral Cperaiors shall be previded with stand-
aff molnsrgs on thermally Insulated cscts to prvdde clearance babwem the ducts
surface and opersior, pgual b the thickness of the ingvlation, Cluadrant operatar chall
be heavy dury, capable of belng Lockad st desired potilian Catwsndently. The casing
width shall be Targer than tha 101l open width langth of the blades. Damper shall be
provided wilth flangos fowr dud conmeadon,

Damprs Tor smoke contred application shall be heavy ducting with materlal selacted Lo
with spand fire exposure a5 per HFFA recommendation.,

d} Alr Boflectors: shall be provided In all square elbows, duct mouried supply dutless,
taka-gff o extanslon collars 10 supphyt outlets and tap-bn-Dramch Lo-off conneCnons,
Abr deflectrs will be factor-Fabricated wales conslsting of Cunved turming waees Of
lowwer blades fae unlferm sir dsiibutkne and change of direction with minitum
burbulence and pressure kg, Sauare elhows shall be pronvided with curved vanes,

4 Doct Accass Doorm: Hinged access doors shall be prowided at all yolume pontrod
dampery, splinter dampscs, avtamark dampers, (e dampers, Colls,  therrnodiats,
plenuns, fllters and othar apparaius requiking sardoes and Ingpaction In the duct
tystam. Doors thal be 157 {0 18" (B0 to 450m:m) wide unlest otherwize Mouired,
Where size of ducr will pot scoommiodats this $ka, the doors shall be made a5 [arge 3s
pracdcal, Doors shadl be rigid and provided with alrtight rubber gaskeis. Docrs thall be
provided with gabvanised hinges with bronze ping and two apprined beass fastends,
Ooors 24 by 24 inchey S00mm by S00mm oc farger shall be prodded withy fasterars
pperatls from both sides, Doors in insulated ducis shall be of the insulabed typ, with
the insulation Tully enclosed bamween sheer metal unless otheredse Indicated, doord
shall 50 swing that Fun pressure or sucton bolds the door dosed.

#  Duct Tasd Holesz At sultable podnes throughaun the duct werk systant Ingludang mabns
and all bramched, where the air o 15 seadle, duot test holes 4hall be Pi-sialbed steltable
b piet tube Fyemdan, On wach dua tese hole shall be nfalled & “Cuct Tex Hole

. sarachment copsisting of a di-formed attachmant & prevdded with & rubber sealing -

cap with hand screw dohtening arrangerment,

¢ Firs Dampers: shall be proaded where shewn on drawings B shall be simllar b enodsd
A e rrarufaced by TROX Firg dors and fire dampers shall be gonomas operadng

-

4 Fuhdm, Man|l & deSowco (P} Lid.
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SFICIFICATIOND
FROJEGT HO 1 1Ead
FROJEET TITLR 1 93341 HWEAD DFFICE RWILOING, MARAOH]
LATRD @ 20" AFRIL, ZBZ0

typ= aparoved for che prorecion of apendogs In ane, twg and fiour hour firz-rated walls
and partipahs and shall be fstaled in agcordance with the Engineer™s diredtves.
Subtaible hand-hole cpanings with tghtly ftted agoass covers or doors shall ba provided
in thi: fire clampers 1o rmake akl fire doors and flre darpars accessibba for [napection and
rialnténance, Unkess otharsise shown, the Instalfaton detals ghan i SMACHA Fire
Camper Gulde for fre dampers shal be folewed excapt midmum thickpess of meal
for all slemves provided for the flre dampers shall be pot lghter than 14 gauge
(1.90mm). AN npcassary ems assoclatsd with the fire doors and fre dampers sudh as
retandng angles, desves, breakaway conneglions and accoss doors shall be provided.
The Mre dampers shall have a machanlsm to show the open-dosed siatus of the Tre
dampears by means of an ndicatieg levee visibie bebow the Tals2 ceiling.

Materiaks shall be a5 follows:
Caslng . nmenr i = 5tesl, minimum 12 gages l
Blade .o - Stead, rribndriung 12 guagpes
Fushble Link. o wiooperate ot T2C " q
Bushes cion . - -1 1P 31T
8. Ralarswca Sjeoficoation . .
The following specifications shall ba construed to be part of thase specifications, =
+ 2305 0] - Basic Mechankcal Requirerment |
= 230302 - Eask Mechankal Matardals and Methods l
= 2395 1 - Equipment Installathon ’
- 2T0% 2% - Supports & Anchors '
« 2305 48 - Vibratlon (solatlen Controd
+ 210550 - Fainting & Coating '
+« 230553 = Mechanical Mentlflcanion I

+
)
L)
+

- Fahbn, Hang & daSores (PvL) Lid,
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SFECIFICATINA

FREOILDT MO Y ET

FEOJEEY TITLE + I30CL HEAD OFFILCE BUILDIHG, KARAGH]
DATED 4 2O AFRIL, SOXN

1. Oeevgarpds

The Comtracoer shall supply fans of o e spacified bebow, and confarming b the dars
given in the EQINPMENT Da¥A SHEET (Gectwrt 2} Tha Contractar shadl be responaible for
the proper salecian of it fans 5o that the spedified aperaing conditions are obiatnad
Motors shall condorm to spacification under MOTOR Secthon 23 0% 13] and shall be sized {0
provicde the required BHP for tresdng the apeelfad eandiiiong wirhaut ovedaarding.

Plug Fana:

Shall bt direcy driven alngle rotor, Class—, B or B as required or [odlcated in the ECQUIPMENT
DA TA SHEET (ectbor 23 For the deskqn =ysoem pressure.

Fan Wheralt: shall ba sgidly consuructed, sccurately balanced both stainlcally & dwmamically
o precision eleceronic balpncess. and shall be free from objeciionable molse and Wbraton.

Ewch whesl thill be detigeied for criical speed of at keast 1.25 times the masdimum class
spesd. Up ra 27 Inches fan blades may be forwand cunved, Backward curved or alrfol
design, Fan biades ower 27 nches shalf have backward cureed or Sirfoll deslpn, unbess
athenwse spectfied under EOUIPMENT DATA SHECT [hectbon 2} Forwied or backwird Cunad
whee! shall be of stegl plate, while aarofoll whebls shall be of casi-ahaninbum, o Formed
steed with Lavity Blfed

Pan Shatts Fans shall hawe shafis of solld hot rolled skeel, acouraly twmed, grownd,
pofished & ring gauged for aocuracy. Close toleranoes musy be mamiained yvidere the shaft
makes coptag with the bearngs. Shait diemeper, musl have fint <ntical dpoed & kast
1.35 times the maxrmum chgs speed of the fan.

Eworingriz Farvs shall b beawy dury, greass lubricaeed, precician sad-fricton bell o
roller, salf-afigning, pillow black rype bentings, selectad for mdnimum average baarkng ife
of 125,00 hours when pparavng at maxlmum camlogeed dais conditlons. Beadngs shall
e prosacied wiigh suitable arrangemens (o re-lubrcakkon

Mounting & Drive: The fan and motor drive shall be meuntad on hapey sieel Framing.
Crbv arrangemend shall be 32 tpecifed, o 44 ecommignded by AMCA for the onditkon of
cparation, Driva chall bt saletted for minkrnum 1.2 BHP.

Patnting 3 Coating: Each fan component shall be theroughly degreassd, phosphaclsed
and proided with two coats of spedal anti=ruse pflmer and oo oocs of siove smameBed

oL
Inetpitntion:

Fare shall e Hgldy secernd o that they operate without wibration and transmission of
vikration o siructure shall be isodsted, Conmscidon to ducting shal! be through Baxibe
comeectarg, Duching comnection w fan 3hal ancoee lowest bdrulente amd smooth
trangiion of sides, Al supporting seranqement of the fans shall be drawm up by this
contracior and subndtied o the Englneer for approval.

Psor miuntéd Fan shall be nstallad 2+ 3 100w Moh concrere foLndhatkan with edges
provdded with 2x2 Sx3mm anole Irpn,
Comrpbsioning feed Tl g

The fans thal ba commbssloned gnd testad by this contractor, Test forms, suppbed by the
Enginear: shall be filled In and the Enginesr's apprerval obiaigd,

I farii IpRCHTCATHN -

The follgwing spedfications shall be consoused w be part of these spacificanions.
+ 2305 07 - Basic Machanbcal Raquiremant

Fahim, Manil & dedouzs (P Lid. Pluy Fan
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BrEGIFIGATIONR

FROGJOCT MO t 18%0
FROJECT TITLE : S30CL HRAD QFFICE BUILDING, KARAGCH]
DATED £ O™ APRIL, Jaze

= 23 05 0% - Bazkc Mechankcal Materlals and Mathods
v 2308 10 = Equipmenr Inzeallation

v 2305 13 - Eleciric Motors

«  I30% 29 -« Supports & Anchars

« 2203 48 - vibravon salaton Contral

» 2395 50 - Painting & Conng

+ 23 0% 53 - Mechapical idantiflcarian

h--‘---_

ENDOF ZECTION 23 34 17
*
NN _
""H_' Fahim, Hanfl & deSouz [Pwl)) Ltd, Plug Fan [ g
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EFECIFICATIONSA

FROJEET KO 1 148D

FROJEOY TITLE 1 40GCL HEAD OFEFICE SUILD MG, KARACSHE
DATED t+ ZOTH APRIL, 2828

AIR FILTERS

1. Ganargh

Exch air system shall have ity owm alr Nioers, and shall be of capariies and Size: M gl 1B
spachzations heralt, ar in Uhe ECAAPMENT OATA SHEET.

The aw-handling unk Filer shal be mountad In an air-tight Mat or ansgular filtee box of
galvanised seeel or abuminlum sheet 32 that ey can e removed from cither epd for
replacement and cleaning, In an a& handling unkt the filter Secilon shall be & suandird
rriceule from e AHU iein faciure,

In salaCiing the sizes of the alr Tilters, the space available In the Pant Room and alr
handlbng wnlts ete, should be kepr invew

The Contractor shall provide the following Information for =ach of the alr filgers proposed
o b supplied by tham,

& Capatites i CFM and madla 2 velodry,

&) ltial and Recomwmended Final alr pressure drop in Inch of WG (Pa) for each rype of
Filrers,

< Marwfaiurars perfonmate gubrantes caniflcats and uchocal bulkting.

The Comuractad ahall install & mpdtl-blade domper in the plenumd. of air handing unk
having high &Miclency filtars 1o balance tha alr systam when the Akemng medla B pew
wlah lows Indtial ressdsacine e -

vmwumﬁmu{mmu-m - EH TR

Flivers shall cerifarm w Muer Class G2 ta CBN Standard EH 779, & provide 3 Dust Arestands
Effclancy of 65% o 20N,

Fiters shall be 2 inch (SOmm) 1hick, pemibnent wscous mplngemeany, washable, sll metal,
parsl type. Modi sl D corregated sorips of Sluminium screen enclosed In an 13=-gaugn

" AkavHnbimn frame with fluzh mitred corners. The comegarion shall be Gpered to form a

series of pyramid shaped pockels o presal dust-aden alr from grfipng diraugh e
HAlters, Bxpanded metal shall be placed an Bach sides of tha Mdvanng mediz to add $irengih
and For mechgnical protectlen.

Reslsianed to alrfow of & clean fter shall nor excead 0.1 oo WC, Prosseres drop across the
filver aend Mingl pressore drop shal nou exceed 6.5 Inch of WG Tha filters shall be Sekscd
for face vetoces not excesding S04 fpm (2.5 mfah

Provide Blier adbaglow b sudtable containers b sufficsent quantiy foe thres month's -
requbrenvent, hasad on opersting dee cystern for 10 Hours 2 day, Prodde 8 Rier=iwashiog
ek atilable for weshing of the particular sire of flter,

Rapiaceabie Faned Filter (Fiiter Clusa G2 to EN TT9%

Firers shell conforon to Nicer Class G2 oo CEN Standard EN 779, & pioide Dusd frredlance
Efficiency of E3% to BOR®,

This filer shall conalst of 2 Inch (SOmm} thick glass Abve mat coated with sust biwling
adhesbe (MsCosine] as twe fllering media The Migdng medin shall be foced Imo 4
U-shaped mewl irame and a metal grid shall be provided for additbona cupma

The flber shall be supplied with a 50mm desp gabanksed steel call tholdingh frame wwith i::'

quick redease clamps or hinge thype sping ellps Tor paaltlve alrtight damping of the fher

The filker shall navs & rated face wvelaclty of SO0 FPM (2.5 mis) with maximdern Inillal "':

reststanes of 0,24 Inch of W5 (60 Pak and final pressure drop of §,72 [nch of WG (180 Pa).

Fahim, hand & deSaurs (Put ) LA Alr il §:
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EFECIFICATIONDE

FRGJELCT Hd 1 1639

PROJAECT TITLE  3I8G4L HEAD OFFICE BUILDING, KARACHL

OATED r 20" APRIL, 1024

4  Thwowawsy Disposable Synthatlc Madla Pacal Fltors {Fitter Class G te EM 7T

™

Filvers shal conform oo fer Class G4 1o CEN Srandard EN 773, & provioe st Amasiande
Effideiicy of greater than 90,

This filter shall be 3 pleaved dsposable Alper unlizing symheds medla securety sealed fna
die—cur beverage board framis, The Fiter shiall be 2 [ngh [S0nnmn] {hick.

The filter shall be suppfied with & 50w desp galvanised steal £eR (haldingt frame wilh
Quich redaate tamps or hings nwpe wpring clips Tor posithee airtlght damping of cha Ao,

The fitter shak have a rated face ety of S00 FPW [2.5m)5) with maximun Inlefal
restzianca of &30 nch of Wi (7S Fa) and Anal pressurs drop ol .72 Inch of WG (200 Pal,

Madurn EMclancy Bag Fliters {FRiter Clase 74 bo EN T79%

Fllbers shell gonform bo Rlter Clags PG to CEN Siandard B 770, & prodde Average
Armospherk Cust Spoil Efclency of G086 1 808,

These filiers shall be sxtended surface alr fers, pocker fype hawing & mipsmum of B
pockys; with sber & recainar device designed to plva FAl wop, Bobtorm and $lde support to
exch phadi, oF with the plaats so deslgned a5 w0F to requite & Jppening retalner. Relatner
dedce, IF waad, chall be of gabranisad wire with FYC costing,

FHter mediy sholl be ulbra=fing fibreglass specifically manufacturad far Niteation.

Flters chall be provided with hobding framss [ined with sealing gasker with qubck - rebepse
Sarops, Tor 36 access appbcation, desfated 16 ensure & potitive 3eal aguinat keakaqe of
wefiherad i, The filers shall bt & raved fifoer face webocity of 500 FPM 2.5 niys),
providing 3 maxnmm Inktial Reslstance of 024 inch of ‘WG (30 Pa} and a recommended
fnal resisance of 1 Inch WG {250 Far Aller depdh shall be 23 vchees (56 0mam).

Medium Efictvicy Bng Filters (Féiter Ctana F7 bo BN T70)

Fibers thall conform to flter Class F7 1o CEN Standard EM 279, & provide Aserage
AumoE it Chusr Span Effckency of SO o SO0%.

These shall ba simifar to Class A6 Bag Filters a5 specifled abova, The filer shall have a rated
floer face vebocity of 500 FPR (2 5erifs), prelding & rnitlntam Inltlaf reslstance oF 0.3 mdh
of 'WC (75 Pa), and a recommended Nnal resistance of 1 inch WG (250 Pa).,

High Eficlency Bag Filters: (Fllter Class F8 to EN 779n

Flrars shall conform to flRer Class FE W CEN Standard EN 779, & prowide Average
Armosphere Dust Spox Effickency of 90% 1o 955,

Thise shall be simikar to Class Fo Bag FAlbery spedited gbove, except that the filters shall
hae a3 minimum of sight packets and thall have & rated fkter Tace yeloolty of SO0 FPM
2.5 mrs), providing a maximum iniesl Rassancs of 035 inch of WG, (88 Pa), and a
recomtided final resistanice of |inch WG G250 Pak Filowr depih shall be 22 Inches
Shdmm).

High EWicloncy Pleat Fllters [Fitker Clrsa P9 o BN 779)

FHtars shall confoarm 1o flter Okis FP t CEM Standard EM 279, & provida Avaraga
Agmosphearic Dust Spod Efiziency of oranrer than or equa to 95K, Thess ahall be of bigh
HTlolery erreawled surfaoe rigid ype, consisting of gabrandsed seed hodding frame and
repaceable flter

The halding Frams shall be of 16—gauge gabvanised steel, minimum M0mm In depth, and
designed e provids poaltve 1aal aainst leskage of unfiltered alf, The Fframes shall be
prosdded with Imtegesl spring nepe lacches te Qnmby hold the fiter agalnsr necprene Tobker
gashkeens,

Fahbm, Hanj & datoes [FPlh L. Ak Hiurs
Em:urhrqEngiﬂm Selon 214110 -2
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FROJECY TITLE : 330%L HEAD OFFICE DUILDING, KARASHL
BATED i ZET™™ AFRIL, 2024

Tha fikers shall b2 made from wager-resistane ulira-fine glass fbres. The madia shall ba
ple ated and shall have crimped aluminium separanws o maintaln Wforn spacing bemween
Pieats. The Obber casleg shall be of gahanised spesl,

The ratad M4r vebochy shall by 500 FPRE (2.5 myrs] provdaling a maxinmie Minal Resistancs
of 060 [neh of W (150 Pap and & Recemmended Flay Reslsrarcs of 1.3 inch WE {300/}
Fitar depth aball be 290mem,

9  Activabod Cawbon Flem:

These Hrers shall consise of acthapsd carban Aler ceRs for remcesl of sdour and Rarmbal
VapauE by adsoxpitan process,
Fiter houstng skall be constrected of 186 gauge galvanised staal sheat with ntemgl

ttffarar bars. Top and bottorn slkde track Inserts shall ba one-piece mioulded ook
ek plastic,

FEtar ¢all frame shall consist of molsture resbstan chipboard with neopeene seals, The
actvated carbon cels shall ba of wedge formatbn secursly fixed b the Fames. The
adthared farbon vsed shal hive oyfindrical sheped gravubes, Fler shall b minfowm
T imeh (25mm) thick. Carbon trays shall be rechargeasbla and manufaciured of bigh Irmpack
plaziic with Intermal separdtors to prevent seiling of the carbon bBads. Two beads of
caulking, o on elthsr gide of the mouniing hobes and around the Framswark 1o alfew the
Ahers 1 seal aoningg other shall be prowldad.

The fAvers shal Bive a vaeed e valockty of 500 fom (2.5 mfs), provioleg a machmdu
Inkcial recriscance of 0.5 inch q-f'M: (125 Pa). Minlmorm -r._unﬁ:- [ shull e ane vear.

10 Nefsbencs Spac-H-done
. The follawing specifications shall be canstrued to be gart & thasd pedifatians.
+« 2305 07 - Bxskc Machanical Pequirermant ) B
+ 2305 02 - Basic Mechanikcal Materials and Methods

END OF SECTICM 23 41 10
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AFLECIFICATIONS

FROJECGT HO i 14+¥
FROJECT TITEE 1 83GCL HEAADP GPFICE BEUILDIHG, KARAGHI
BATRD i A9 AFRIL, Ze28

WATER COOLED CENTRIFUGAL CHILLERS-VARIABLE SPEED

FART1) OEMERAL
14  Saction ¥oopas

1.2

A

-

Mmoo

£

The catwractor shall supply micrapoocessormicrocontrolber /PLC Based ebectric oparabed
witsr cooled contriffugal chiflers of the capachy and parformaence as glven b the
CENTRIFLM AL CHRLLER, EQUHPMEMT DATA SHEET. Manufacturer's o adsed po focus on
quoting high afficency chillers reauiring the kast kwiTR, as the sebaction of 1he chiller
shall be bazed an Il opcle coit anabyls,

Chillers shall use refriperant 1343/4 10z and 514a as spesified in e data sheet.

The Contractor shall alsa supply a Chiller Flant Controller/Optimizer to sequance all the
candrifugal chilters and operate them o achiove maximum plant eficgsnoy.

Facllitation to Counpany Reprasentathe at Kaeart pon durdng clesding of equlpmesst.
Commissioning & Testing, ’

Test Run,

Servor Contracl

A

Tendering Stige Submimtals
1, Bidder shall sutymin; the following domumentation:

#} Equiprmient catakigue/drawings hiving spacifications, selection dala; assembled
equUipment dinvinklong, Speraing waghts and kead Sstribudion, required serdce
and scce1n clearmnees ate

&) _ Factory camilad sahciion documentaton,

g) Frocduct daia in table Fokr Iredl Catimg NFLY {kW170m), amount of refrgerant charmge
gl and armount of ol reguired (Liore), are.

g} Product dam Indicating opthons and speclalbies, efectrical requiraments and wiring
diagrams and connections

&) Bectrical ool pane] dagram and Information
Microprocessor (W crppmninaliery conirgl pane| Informason
g} Crating hformation

h) Shipment iformation;

=]

-
0 Certhicate of Origm.
Equiprmeeni Compllance Staemerd & Cuality Assesmment Forms supplied by the
Enginears. dully ifleqd,
¥} Staternenl of conformance 10 specdicatiany and devation from speaflcations,
B Consmuction Stage Submittals )
1. Cantraceor shall submi i Tolbossing damummeation At Appropriane tires:
. Fatrin, Rank & deScarzn Pyl Lld Wk Coglid Canlrifags Chillera-vaiahiy Spsad
g reudiing Engineh Sckon 7764 17.1
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APECIMICATIONS
FAGJECT W = LRPD
FAGJECT FIYLE 1 SEGGL HEAP OFFICE BUILEBIHG, KARACHI
DATED 1 28" APREL, 2DZR

a] Certlfed dimensional drosings of the equipment

bl Eoulpirit todtaliadan, Cpamtion & Manenance Manual,

c] Fiebd Wirlng Diagram,

d] Provide manufactmer's Sssucabce that squipment will operate over commliele

mnge (10 percert - 100 partent rated capd:liyd withour the uss of b gas bypass
and witheul swghng.

o) Past foxd perfomence duta n accordance with AR $30/530-03. Plot chiflar
parformance from 100 percent 10 10 parcent in 10 percend increxmisnds wath
CONSIANE entering condensar wabsr terrparauies ac 85, +80 +75 + 7D+ 65 4+ 60

theqrees F for mvery 10 parcent reducion,

fi Chillar load parformses dais i acoordance with R redief with 2 capaciy
peducton from 100 percest to 10 parcent In 10 percenkincrements.

g] Chiber Sound: The chiller shall be rated for sound 43 per AHRI 525-94 .The part-
lead sound shaubd not excesd the full kad tound £ 1R The chilkr supplie
should sncure proper Insulatan o T COMOPESLOr comasmser ho mast the abos
requirement

hl Facioey Parformance Test Protocal
C. Close-0Out Subrmnbeals )
1. Contractor shal[submh the Fllowdng decumeniatlon at the doze-out of Hie profect:

a) Commisskning Repodts, a5 per manufameer's standard, duly signed by ahe
COmImESSIonIng ariginesr,

b} 5 sers of gperatdon & malatensnos manweal

& 3 sats of serdce/spare parts manual,
Rafpraice Standsrds:

A ANSASHRAE STANDARD 15-1%5d - Safery Codw for Mechanteal Refrigaraion.
B AMSLASHRAE 50A - Energy Consarvation in New Building Deslgn.

" ¢ ASME SEC VIR - Boller and Pressure Yessal Code of applicible code as per couniry of

o ogn.
0. AMSIFUL 465 — Ceniral Cocling Alr Conditboners.

E. AHRI STAMDARD 550/ 5%0-98 - Cepirfugal, Helkcal Rowary, Soredl, amd Recipwocating
‘Waber Chilars.

F. AMRISandasd 575-94 bisthod of Meazuring Madhaoery 3ound within Equipmant Rooms.

. ]

i

--——-—.—--—1—-——-—-

G. AFBMA D - Load Ratngs and Faskgue Life of Rallar Bxarings. . -;';'-?_"_‘ :
H. ASHRAE STAHDARD 34 - Number Dezlgnation and Safety Clas sifcanion afF.efrlgﬁanu," SR
14 Cuslity Assurmenda: '1' 1 5‘: - .
A Standard & Regulatory Requiramers N m;v:‘f
1. Conionm vo AHR Standad S50/ 590-98 code far rating and wting of water chillers. L
__.l.j_, Fahlim, fanil & delouzm P p Lid. Wl Coolad Cartifuga| Chlllery Warlptbibe Spesd  f~/fo
- Cinuking Engingomy Gocllon 2164 17-2




EFECIFICATIOND

FROJEGCYT WD r 13%%
FRAOJECT TITLE | ESOGCL HEAD GFFICE BUILDING, KARALCHE
DATED P O2AT™ APRIL, 2024

2. Canfarm ta UL 1995 for Safety for Heating aivd Coollng Euibrment,
3. Coonforen To AMSIASME SECTION VIt Boiler and Pressure Vessel Code for

&

constraciion and tastmg of centrifvgal <hillers as applicable or applicable  code as
par oLty of origlin.

Conform o ANS) ASHRAE STANDART 15-15294 code lor construction and operaton
of centrifugal chillars,

. Condfarm 1o ASHRAE Guideline 3 - Reduckig Emissim of Halogenated Refigerants in

Refrigeration and Ar—sondiioming Equipments 2nd Systems
Coalortn {0 Mstional Becteal Code (MEC)
Unic shall bear the AHR) Cerdfleation Label for Water Chillars az applcabie,

Equipment manufaciurer shafl be a compeny dpecinlizing In manufacture,
asseribly, and febd performance of previded equipnent with a minbmum oF Ave (5
LS £ pE THING

Chiler Seund: The chiller shall be rated for soand as per AHRI 575 -84 Tha part-
krad sound should not exceed the full load zound = 1dBA. Tha chilller supplisr

should ensure proper mddaten on fhe camprassor/candenaer o mest the above
raqudrement

B. Faxotory Task

1.

Exch chiiber shall urderge & series of standand factory cests o ensure that the unltis
ek tighk, that nll glecirleal comperents opecate as intended, and dhat every aipect
of undr fabrlcatbon meats smingent qually standards i accardanca with good
practice and the manufaturar™s qually a:iuratce dhduHe e,

ANl machine wiring shall pnderco an Insyfakon resistance tese The machine control
centre and Al elactrical components shall also be functionally tested fo werlfy
comtinuity and proper electrical operation, |

Final assembhy nspadtion shall camsdat of verdfdng dimensional accuracy, and that
all vatves, corgrds, Ingtrurtenisian, pUMPs, puorge aenponets, name—pHate and Al
phher machine comipranaits have Bt propicly indtelied on thd maching,

C. Fadiory Performance Test (FFT}

W Indleatad i the BOG, o chillter of sach mudsl or capacity shall be factory tested
by the manufaciurer ar hws works at specified fUll igad cenditons and part, load
condidons {part koad oaly if Indlcaeed b the BOC), n pecordance with AHR 550,590
& 53550

Tha Conepctor shall saubmit the ful factory testing pratocol 1o thee Englneer Fan
nronths prior o the date of testindg.

Full/part load operating parzmeters 19 be verified during Rclory performancs tasl
shal demonstrate complete <oaferonmoe of e chilfer fn acomdance with
T 112100

-

L) ]

Fahir, Hayl & 65800z (Pl 1Lt
Cruilling Evi it Sacton T4 17=)
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JFEAIFICATIONR
FROANCT RO r 1ado

FRCGHJELCT TITLE : ERGCL HEAD OFF10Y BUuiLOiING, KARACHI
DATED t 20f appgikL, 2018

4, The marufacturer shal piowice the est efule obcedned hasving the tesung
nmediytaly & jubri 3 coonphee Performance Test Repory within hun wsks af the
eorrpkilan of the festing.

5 i orhe evemt that Perfotmance TesUpg resulrs do mot meat e capacioy
requlrements In astondarae with AME1 5507590 & 551 /591, the manufacturer shal
make receltary recuficanons on the chilkers/test se—up and put the modified
chillers or tesn Sat-un ho re—tast wndl specifled capaciy oF the Chillers are met. This
shall apply 16 sl chillars that are under order by the Compary Represenative.

6. If the manufacturer ot b A4 1o mest the specifed capacity rtgsdrmenis, the
contrackor herbry agress to i reductlon Inocost of the chillers 81.5 thmox the queted
price par ton of 1he chiler calculaced on the shortfall capachy.

7, The Campany Repoesertativg shall be at lberty to bt 2 third pany witnesslog of
the test.

E. Al eost of tesiing, modifications and m=tasung shall be borne by the Confractor.

D, _Factory Acceptaioe Test (FAT)

. W Indbcated in the BOG), the Exctory Performanco Tess shall be carrled out In the
presenice of Comparny Representatve and the Enginier and shall be called the
Factory Accsprance Tast. and the test resules, if sauisfactory, shalf be sigried byt
Compary Reprasenative and Enginett's repreaencatlve.

.- The fumibar of repratentatives from the Cormpany fepresantatlve & conmacior shall
+ be a minlmum of one each or addionsl as Indicated In the spacial teoms &
corsdiven and BOO),

i, The cosl of mvelling, bodrding & kodging of the Company Representatlve &
Englnesre repratantativas frorn Pakizran to the factory and back shall be home by
the Conmactor.

& Adctlenally Tactory Paformance Teat shall alss b willesawd by representathess
apponied by Company Reprcseniative for thitd garty inspecilon. If the test results
ar= safsFactany shall be signed by the third party inpecnon team as adceptance of
chiflers by the Company Feprassnabva, Respondibutives of the 34 party indpaclion
firm are attached afer 550C general terma and condiclans.

5. The gost of travelling & l&dging of the Compapy flepresentative durd party
mspection team o the factary shall be borne by 1he Company Representarie,

E. Ske Fralning of Company Fepresentative Staff .
1, Trpinfrg wil ba camied out for executhes and sweff nor ectended beyond
10 persans, us:":';’.-.'“' -
t. e proposed draindng programne shaM be submilied In advance e Company c,;.-"" o
Representative; Engitwes for comment and approval to ensive thar she specdflc.” i o ;‘H

operation and malstenancs reqraremands of the chillees e adeqrately addressed. 'j .
L t ﬁ:r
\‘

'“H_' Frhim, Manj| & defours (PvbiLad Pvaiwr Cookd Cantrifugal Chilers-Yarakhe Spead
- o Cormaing Engln see Bty 7764 174
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FROJACGT WD i tawd

FROJEST TITLE 1 338CL HEAD OFFICE BUILDING, KARACGHI]
DATED r Z0T* APRIL, ZD2A

3. Tha length of the jralning shall be in accordance with the standard maining
course offered by the manulfacrurer and to b muially sgreed by the Company
Rapresentative, to ofrlly the Company Representathe represertative s a
manufzcherer certifed chilkr oparitor & tachrlolan,

4, Trakwnd WEl B chrrléd car nt & reputable vernse within KArachi precmltes,
15 Dedtvery, Btorage, amd Handlng:
A, Chiller shal be shipped with pameplates indicating name of manufasturer, model size,
sarlal numbrer, and afl other peaninent machine data,

B, Chiller shall ischude shipping ralls as stendard For ease of slidng or moving a unht indo
PoSLIon o Skmplify mgallaton.

€. Protect Indenals from aniry of forelgn mateslal by tsmporary caps on Aanged openings.
4.5 Warraniyr

AL hearifacturer shall guarsites the chillar agalns defects in materials and Jar workmanskp
For & pariod 74 statad o Secilon- 300, Speclal verms & conditon.

& The Enpinasr should esrabilsh & machanison oo verify and vabdate the performance of dee
A7SRT chiflers durlng the commlszhoning phase, ensurdng compBance with dagign
FequbreTant s,

< Any partfequipment/aliied comporent and accessory fabere within ene monb sRer
cobrmissfoning wiuld ba weated s mesufactering Tault and must be replaced.

D, Conuactor shall provide availabiiRy of spares and technkcal suppart for at keast 19 (Ten}
fears. .

FART-2: PRODIMGT

21 Canvral

A. The contractor shall furnkh and nstali faciory assembled & vegrae cantrifisgal warer
chiPert ad par these spectiications & as per CENTRFUGAEL CHILLER €QUIPMENT DATA
SHEET, The units shall produce che specified 1ommage per the scheduisd dam in
acoordance with AHRI 550752094,

B. Thess spacificationd ara Based oa chillérs wsitg refrigerant 13dafd1ic and S1dz a3
specified In the data sheat Chillers with equbvalent spesilications yshng Rafrgeranr 123
rray 450 bid, as the selwctlon of the chilers will be made after 3 detalled review gf
technkcal propotal and financlal quotes and comparatve [Ife Spcle costing of all guoted

ke g I ; T
' % chifers.
. -

o C. Performarnce shall be certifled or rated I accardance with the Moesr edioion af AHRL

Bardsrd SE00%H 24 appltcabbe,

D, Onby chlflers that are lsted in the AHRI Certlfication Program for Water Chilllmg Packages
Using the Vapor Compressfan Gk are acceptable,

E Each unit will be complercl Rctory—packaged Inchuding evaporator, variable speed diive,
wondenier, compressor, motor, mbaoprecessor caniral centre sid all FLercemaecking
UAlL piping And wirthg. The chilie wil b paknlad priof to shipmenland will be packaged
10 proteq) the umil during shipment,

T

Fatien, Mmnp & 3o (Pyt) Ll

iy, Conauling Engneans




SEFECITICATIOND

FRDIELET Wik 1 fTE®a
FROJECY TH¥LE 1 azocl Healb SFFICE BUILDIME, KARALCH]
DATED

1 24TH ApEIL, 2RIE

For chillers with dual comprazsars, predde anch comprassor with & dedicared mator and
malel conerclier, and previda for contineed operation when siifdd COMPressor— drives
aEsembly (alls or s balng serdced.

2.2 Relvigerant

A Frovde cerrfugad chilers ydlizing high affickncy, Z¢re Qrone Depleting Porential (QIF),

refrdgerant HEC- | 34n, 4 10 and 5142 &2 specifled in 1he data sheet.

E. The inky charga of refrigarant and oil will be shippad booie Tor eacn unlt and chargad by
the chiller supplier sarvica tachnalclan during SLact-up, The oil charpe, relef devite, and
other mizeelaneson materiats shall be packed weparately.

C. Spare refrigerant shall be supplied with the Chillers as indscated n Data shast e 508 of
ona chiller. :

Lamprassors:

A The compresser will e a singhe-sage o7 douhie=-Stage ceniriugdl ope powered by an

opan=ceive, Semi-hermetc of harneiic elactric moted. The housing will be fully
accessibte with vertical circular Joints, widh the compleds aperating assembly removable
From the comprassorhousing. Compressar casungs shall b desgead 1or & nunimum
235 paig working pressure and kydrostatlically pressure recbed a1 s mindmum 352 psig
for B-1343 units,

The petor assembly will conslat of a heat treated allay ctesl drive shaft armd irpeller

 shaftwith east alloy Suminlum, fully shrouded impeller” The impafler will e deslored

for batanead thrust, dynamically bafanced and ovar-speed wested for smaath, wirat:on
free operatlen Insert-kype journal and thiuse baarigs will be fabricated of Aluminium
allay. precisian bored and adaly grooved.

Internad single alical gears with crewned teeth will be designed sa thak more Han e
bath 5 In Covtact At all tkmed to provide oven load Jistibutien and quiel operation.
Each gear will be ndiddually mountad In ks ewn Journal and thrust bearings ta isclate
It from Impeller and motor farces, Shaft seal shall be provided in double bellaws,
double-seal, and cartrigge—type.

. A gravity-fed ol reservodr will be provided Ingo the top of the compreasor o provide

lubebcation during coast-dovin in tha case of a penver Fadyrs.

Capacity coneral shall be accomplished by 1he adaptlre capachy comtred, providing
aptimal relationship berween compressor speed and Tnlet pre-rotanlon vane pasttion,
Contk thall avioruically compensata for adverce operating condilons. fuch as
fipedmd (ubes And adjust o prigr operatlon afier correcckan of thase condhigns, T unb
will B proviced with varable refrigerant orffice technology to asllow stabde chiller
operation with entarmg dondenser waler tomparaees down b 130, and shall be
rapable of continuaws, rellable pperatlon with low temperalere couling Loestr wBIer
during part=load operavien b accordance with AHRY Standasd 5500590, Pre-rotationd
vane position will be aucamatically comrelled by an exearnal eleciric actusber -
MBI ConaTant leaving chilled water 1Emperature. ,

Fart Load Pedformance; Provide chilfer efficiencles 3t 10K [sad lacramests at the

Foliawing aniering condenser water (erperatures (EQWTE). 30F 85°F, 80, 75, 7. 67 %

I

Fadamy, W)l & de Fouzs (Pl Lt
Coneulipg Enginoenk Sean FI5a 174
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FEQJECT MO I 1E9n
FROJECT TATLA 1 BAGGL HEAD GFFICE EUILTIWG, KARAZHI
DATED 1 ZR'™ ARNL, 2078

AFRECIFICATIONS

60, 55 and minimum possitle, Demanstrave that the chillar will provide more than
TONI% desian capacity at the minimum possible ECWT. The chiller zhould be cepable of
uriboading KA 153% a0 conistan condenzar krtering water remperatura wl‘tlﬂ:trut thit use of
hal pas bypass vahee,

G. Comprassars Lrilng an wnloading cystem that eaguires dynamic paneirationy through
the comprassor housing of linkages, or both that must ba wbrlcaed and adjusied are
accepiable prowided the wmanufaclurer provides & Nvd-vear Inspection agresment
conasting of fecil-annual inspecden, lubrication, and anrual change our of any
COTPEA S0 S4als,

Moot
A, Power shall be supplied 1o the compressar motor a1 400, 3phiSOHz.

B. Molms shall be harmerlc difve, semi-hermetic defve or open drive confarming to the
speclfications ghvan balow,

. Hermetlc & Semi=Hermeatl: Drbv Botods:

1. Prreida chiller with a drivallne desioned for service Inckuding and elecirlc naror that
i outslde of the refFigerant stream.

<. Hermetic motors must incliede motor winding lemperawre RTOS, ane par phase.

3. Im 3emi Hermexls Motor sthwer shall be arranged for service of removal with onby
-mil'h:rr comperessor Jishssembly and without remeving main efrigerant plping
LORMEOEO S,

0. COpen Drhve Mokars:

1. Tha apen-drive motor will be an open ddp=procf (0D, squirrel crge, inducibon
type.
2. 1f an open drive motor Is provided, thae manufacturar chall provide a dotble seal

shaft 3eal and a frve-year parts and |abor warranty agalnsl any shafy seal gr ather
compre:sor housing penelration leaks,

3. Additkonally 2 shaft seal Isakage contalvment systam shall be provided consisning
of ¥ ofl reservolr 1o collece oll and refrigerant than laaks pase the seal, with a float
device o open when the rasoovodr ks Rl divecting the vefrigenant) of mbgure back
kg ihe brg the compressor housing. A refrigerant sensor shall be located nexg 1
tht apen drive seal ko detect Jxaks.

4, The gpen motor shell be provided with a D-flange, balred to a casy irgn adapeer
tunted on the compressor o Alkw i rodor to be rgldly coopled te che
compressed te previde Rctory allgnmant of motgr a:'n:l coanpressar shafs.

5. Motor dive fhafr will be directly conneced o e camprassar shaft witk 3 Rexibls
diie coupding.  Cowpling will have afl metal consurvcilan with ng wearng pans g
assure long [Fe, and o lubication reguimemernts bo piowide bw raimtenance,

6. COpen Crive moators vkt inchode oo winding temperatus RTDY, ohe per phase,

2.5 Evaporaton
A Baporarer will be of the shall & tube, fosded oype or ybeid ooded-Taling flim typr
. Fahizn, Mang & deSouzs (o) Ld, Thigtesr Corritd Coririfgal Chilers Yars b Spaed i
vt ot Engingorn Poction 21 g4 177
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D.

SFECIFIGATIONY

FROJECT MD 1 TAkD
FEOJCT TITLE 1 $80CL HRLAD QFFIGE BUILEIRG, KARAGHI

1 A0 APHIL, 2028

detlgned for 180 psby working pressure on the refrigerant sds. whet wall be Fabrcated
fram roded capben steal phre with foslon welded saams: have carbon Steel wbe sheets.
dribed and reamid 1o accommedate dre tubes; and intermediite tube supports spaced
na mare than [owr feet apart. The refrigerans skie will b designed, tested andl stamped
i accordanicd with ASKE Bolar and Frepsure Vessel Code, Section Wil- Diviskon 1 or

applicabie code & per country of grigin,

Tubms shall be high-efficency, Intemally and extarnally enhancsd rypse hasify plain
oppar lands at i nberrecdlate b SUppons 1o provide maximu tube wall Hickness
at the support area,  Esch tubs will be rollker expanded Into the tube shaets providong a
pezk proof seal, and be indbddually replacaabbe, Waker velodify thraugh the tabes wil mer '
exceed 12 fps.

Twaa Igilel beved sight giasses will b togated on the gide of the shell ro 2 In detirrnining
proper rafrgaant tharge

Alummlum mash ellminaios will be hocated abeve the nche Sundie o pre'-;rlnt Rquid
reftigerant carmyover to the compressor.

The svaporator will have a refrigerant reblef device szed to mect the requiraments af
BSHRAE 1% Safety Code for Mechanical Refrigeratian,

The haat axchanger construction vl comply with the requirements of ASHRAE 15 Thlety
Code for Mechanieal Rafrigerarion.

Water boes For the evaporator dhall e remowable, COMPACE-CYRE 1D PR [uba
chaning and replacament. SUEEaUt waler cdhnections will be prowded with sither
Victaullc proovas or flanges. Vent and dran connecdions with plugs will be provided on
gach warar bex.

Ant-sweat Insalaton will be dnached 10 the avagorskoe shell, ow chariber, Wwhe shesis,
cucTion connection. and {as necessaryt w the auxibary tubing at the factory, The
insalation wil be 3 fewbla, cosed-cell plastc oype, 20mm thich, applisd with vapor-
proal cament, The Insulation wil] nermally prevent sweadng in enylrormants wikh relatlve
hasrciety up to 906 2t dry budb ienperanures upto 40°C. Insutation For water boxes shall
be sipplied and kstalled b t!:-e flald by mechapkes] conoractor for all fams of $hilpment

Rafrigarant Aew o the avaporator shall ba controlled by & variable orifice for iproving
unloadireg capabilites.

28 Coivlomren
.Condenser will b af the shelldtube type, wo—pass arrangament, designed for

235 peig woirkihg pressure on tha rafigerant side.

Shedl wlll ke Fabdsated fram rolled carban steal plars with Tudion walded seams; b
cwrbon steml tube shaets, deilled and reamed W accommibdate the lubes; and
Intermediate tube sUpas spaced o mome than four feet apan

Thva rafrigarant side wh be deslgned, 1estad and stamped in dccordance with ASME Bodber

and Pressure Vessal Code, Section Viil-Dlvldcn 1 or applicatle code a8 per coumry of
opigin,

Tubss shal be high—eficlency, intamally and exiemally enhanced npe having plal .

-—-—-l—-.—-———-'-—-—-
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coppar lands ax all Intermediate tute suppocs to provide maximum tube wall thickness:
AT the Spport ared, Exch tuby vt be roller expanded nio the wrba sheets providing a
leak-proof saal, and be Individually replacsatde, Water velockty through tha tubes will not
wxceed 12 fps.

E Condenser head shall be provided with maning wates boxes i#3 indicared n Datasheet) or
head <overs shall be hinged ar both ends of condenser shell, The hinges shall be
inatalled at the top (13 o'clock posttlon) so that the condenser head b supporied and |5
abbe 10 swing free of the shelh. The hinged suppert connection 2 1 of 1he candenser
head shall have 3 phat assembly, o than the head can ba Yotated when hanging froim the
SUppnrt beam,

F. iske of condenser water boxes and head covers should have 2n enamed pobymsr Coat
of palnt/Hhkngs résiskat 1o CORENg tower Treauvent chemicals.

G, A ragnashim anode of sufficlent siza 1o account for electrobysis shall bu placed inside of
condenger secon. The attachment desice For magresium anode shall be a threadeg od
with nut aped washer, Rods shold be welded to infide of head and coaed with same

' material as the Inslde ol the condenser haad cover. Nt and washers shall be of plasuc
triatartal.

W $tub-gatt watar connectlons will be prirdded with elher having Victanlic grooves or
flanges, Yerk and draln eonnections with phegt Wil ba prenvided on each water box,

1, Provide refrigerant over-pregaydzation safety réllef. Ra-seating refrioerant pressune reliarl
wahees are tha praferred opthon over ropturn discs,

J. Tha varable refdgerant orfice techrology shall allow shable chiller operation with
Nty Condensar water Emperaures down to 1287,
2.7 Lakrioation System:
A, Litwrlextion ol shall be force fed 1o all commrassor bearings, gears and redating surfaces
by an wxtemal varkabls sprad oR punp. The sl pump ghatl vary oll flow o the

comprasser based ob aperating and stand by cinditlons. ensuning adequata Tubrbcainn
nt aH times.

e ov 2 o om o o o o s o o

E. Tha of pump shall operate pHar to start up, during COMpressorn Gperaton and durireg
caur down. Compressor thall have an auxifary raservolr to provide Jubricadon during
con st town in cavx of power Tallura,

€. An Gl reseraole separate from the complaszar, thall eontain a subrmarstle ofl pump and
an od haatar, hermestatically controlled to remave refrgerant from the oil.

0. GA thall ba Rlered with xuemally mounted 0.5 ralcron replaceable carmidge oll flter
aquipped with senvice vabes, Filterr shall be duplex with one swandby for hot
replacemant, Il cosling shall be dane via refrigerant cooled ol coober with 2l piping
facvary Insalled. OF side of the oll cooler shall be provided with serdce waharL. An
autommaile <l pem sysiem 1o recovar any ofl 1hyt may have migrated 1w the evaporitar
shall b provided, Ol piping shall be complaiely factory Installed and tested-

L3
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LA [nsulztion:

A Faclory-applied Insulaion guver cold surfacts of liquid chiler components incloding
evaporaior shall and suction lee, Lndd nozzhes and warar boxes shall be insulated by
cantracrar e plps neeallation.

K. Irsulstion shall be dosed-call, Mexile, UV protecied, thermal [wsulanon complying with
ASTM € 534 typs 2 (Shesr} far praformed flexibk elagiameric callufar tharmal nsularion W
sheer ared tubudar form and previded wivh cladding

€, lmyolation thicknass shall be & mioimum % {15menk ar 33 required 1o prevent seazatleg o
S R ae 40°C,

25 Cooboky
A Tha chiler shall be controded by & stand-afons mioroprecessor/ micracontoolkersPLC

based corwrod centre. The chifler conpg! panel shall provide sontial of chiller operation
and meniparing of chilber $ansors, acuaors, el and silches.

B. Tha (vDUY of conirgl parel shall be more than 250mm disgennl coler lqukd caryatal
disslmy (LOO) surrarnded/fembedded “soft/ionch “keys. The soedh shall detul all
operabions and parameters, using a graphical represenemicn of the chiller and ity megar
components. Contmal Pangl language shall ba English. Data shall be displayed v eliher
EngRsh or M wnlts as par choice of the opertor, . .

O Smart Frecze Poipt Profection shall run the chiller vpuo 2.2°C leaving chilled yatdr
l ' tarmperapare, and not Bave dUEBSance wips on kw waier lemperature. The program and
sensor shall monkter the chiller water Lemperature 60 préven freare up.

D. The pawl shall display counbdewn timer mesiagei $0 the operator knows whin
[unakons are starling and seopplng. Every programmabde poing shall hawe @ pop-vp
serean with the allowable ranges, 4o thar the dhiller cannet be programmed 1o oparate
oyrskde gf s deskgr: limits, -

E The chber contral panel shall also - oneoln;
1. System opearalng nfonematkon Incleding:
A antering and leaving cHIRed water tempRr At
B, ancering and leaving condaniar Warer tempsralurs
. evaporator and condenser satuabcon Wmperaturs
d

. differesiial ail pressurs

*

pErcent risoled SLrrent
i, compressar dischalge temperalube

qH eeBeryNr 1emperature Lo

F w

spmpressor thiugy bearing posidoning and oll temperature 5 ° T
. operatlng haurs 2 Saeree rg
| mumber of Compressor ELANS e G.K[ '

H_.' deSouza Water Coniad Caririfugal Chllers-Varikiy Bpesd
- E::m:g;m Fratud - Soclion 2354 1710
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2 Digital programerdng of set poinks through 1he universal keypad Inchding:
A havirw chdlled water tamperaturs

percant purrgnt fiomt

pull—down domand Nmilthng

sbx—weak sachedule for stating and stoppdog the chilller, pumps and tower

* B & F

i
|
|
]
PRI rédet TEMPEeramre range I
3. Sramus reEsages i g
sysiem ready 1o skan l
3y 31emm runriing
fysbam coast down , q
syslem safety shutdoym-manual recran
sysiem eyeling shundcwn-aube restzrt I
wrslem prevlube
g 3tart Inhlbit l
]
i
!

o AR R

4. The vexe dlypdayed within the systam status and syrtern detalls Fald shall be dispfmed
as cobor Codied messape o Indicate sevenny: red for safery fauk, sfatsge for cycling
 Fandus, wolow for wamings, and green for nrormal messages.

5. Safety shutdowns enunciated Lhrough the display and the status bar, and conslsting of
systam stacus, systern desally, day, tims, cause of shutdesn, and type of rescart
required. Safety shutdowns with a flxed speed dedve shall inglude;

A BCEPOTALOE - b Dres jupe
bk &wpdradts = transducer or leaving liguld proba
eVaporator — [ransJucer or temparkture Jansor

2 n

Condanses — high fridsfure Comlacts opan
. Cardansdr - high presaura

condenser - prascure franiducer st of rangs
auxlllary safaty - contecls Closed

discharge - high temperature

discharge = low tamperature

ol - high emperature

all - low differential pressure

oll - high differentlal pressurs

*
I m ™ = = D

o il - sump pressure ransdwer oL of range
0. of - differential préssury Glibration
o, ol = wardable speed pump - pressure set polm nat achiengd

P, Hang & 045 otms (P L. Vrwter Cootad Conrifugal Dhitens-Variabes Bpaed
'“';I‘:E._- COnsuTg Engitn Sohon T34 4711
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¢ control panel - power faflur

4. wstor oF startar = currenl imbalancsy

. thrust béaring - proxfmity probe charsnze
thrust bearing - proximity probs ot = of = rangd

LI

thrust Bearing - hdgh ol 1emperature

thrust bearing — ol temperatire Seniof

¥. witchdog - software rebont -

5.1  Safery shutdoswns with & Vapiable Speed Oplve (E0) shall Include:
a. V50 shuiciown - requesiing fault dala

B. WSD - GLOp CHANTACES Open

. ¥YSD - 105% metor qurrent overtoad

d. ¥SD = high phase A&, B, € Inverter heat sink temp,

& Y50 - high conventer heat, sink temperatyss™

. Cyeling shutdowsrs enunciztd througt the dispdzy and 1he atatus bar, and consisting

of Systam ctalus, tystem deralls, day, (me, cause of shutdenn, and lype of estan
required. Cycifg shubdewns with 3 flxed spred drive shall Indude

-&  mulifunit eyeling - contacts open

system cycling - condacts open
oil - Tow temperatere dHfereficlal
&il = kvw rTemperature

control patel = power Fallure

.~ & e oo

leaving chilled iguid ~ low Eemperature
Jeaving chilled biquid -~ flow switch open

o @

mstod caniroler - contacts open

Mol canuwallet - less of current
power fault

conirol part] - 3chedule

starter — lew supply lina voliags

3 &

proximiy probe = lew supply valtage

n, oll-variable speed pump = v CONICEE GpEn ]
6.1 Cycing shutdowns with 2 VSO shall Include: s
6 VE0 shutdoum - requesting fault data S-SR 4
b. W50 = $Tap CONIACLY OPAN . ﬁﬁi‘
C VS0 inhlallzadon Failed T
d.

Vil - high phase A B.C infanlansous Cuiign

. .H_. l.!d‘n‘rn.H-i&dﬁ-wn[Puul.H
FNII :

Wainr Gooksd Cenwtlugal :mmw :'.
_ Baclon 23 &4 17-12 |
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Y5O - phiase A B.C gate driver

3D - slngle phane iNput power

YA - high DG bus voltage

Y5O - pre chargs« DC bus voltage Imbalats
VS - high Imternal ambdent tempesaturs

P =

YEO = Irwvalid currant scate sebecdon
VS0 = low phase A, B, © Inverier haat sink temp.
Y50 = low convarter hagt sink tem perakure
. WSO - pra-charge - low DC B voliage
WD - logic hoard plocessor

P p 3w -

Y50 - nen slgnal
p. ¥SO - sarlal communicatlon;

7. pelurty BCcess 0 prévent unauthorized <hangs of sel points, to alow local or
remeote contrd of the chiller, and to sbow manval opwradon of the pra=rotation
vane: and oll pump rhall be prowvided, Accers shall be vhroogh D and passedrd

recogniuon, defined by chree diferant lavels of tsar COMPELERTE YW, OEMTIION,

and seihrloe.

8. Trending dara with the ablity to cumomize polnts of ance svery secamnd bo onice
every haur, The paned shall trend wp o © different porameters from a Ose of ower
140, without the need of an extermal monboring sysiem,

G5. Tha oparating program shall ba stored In nom-polatile memory (EPREOM) o
dirpinate repragramining the chiller due v AC powar fallure or batteny discharga.
Frogrammed set polnis shall be relained in lithium battery-hacked RTC memory
for & mirdmum af 11 years with power removed feom (b Sy e,

10, A fused connecthon through a rransforeear in the compressor motor starter 1o
provideirsdbldual cver—curreny pratected ponr Tor all cancrals.

V1. A numbared tertaknad soep For al reguired Rabd Ineerdack widsg.

12.A0 R5=232 port to outpul a8 System operating data, shukdown fopeling massaga,
and & record of the |23t 1 ¢ eyailng of safety shutdowms to a fleld-supplied printer.
Data logs to a prioker at & S0t pregramondbla imaral, This data shall be capable
of belig pra-prograrinad o prnt from Imioowe B Yday. 0 additkaa to that,
provision af one additional USErEthemet pory far remoteSlocalkzed conneculyity to
be providad,

The mlcraprocessorfmicrocomtraler/PLC based shall be capabie of cammunicating whh
the BEuRding Management Systar (BMS) 2log BACnet over IP protocol. Commsundcaton
vrings fram Central Parel 1 bullding BMG are 1o be provided a0 [ndtaded by the BMS
comractor, who shall land wires i contrel panel cabingt whare the chiflar suppllar
techniclan will make the fmal connectons, The chilber suppher echniclan wil pest
interface cammunication skmal afur Instllaton, BEMS répresentatmee must be present a*

A Fahim, Kand A daSoues (Pt ] Lid Wioter Coolad Caviriingad Chilbere-Voratés Spoad
CioraLting Engnass Saction 53844 17-13
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time of commdssioning-

G, Prowishon of remote adling menltorng of <hilkvs oo te provided for tha entice Ide span of
chillers., '

H. Sysiem must be capable 10 withstand Emergency shut down SESD) oc abrupl pwer fallure

protariban without the use of swternal battering o UPS.
210 Compraiior Wolor Stanere

A, The ¢hitllers shall be supplied with 400%/50H: Yarlable Speed Drive (V3EY) (ackory
Insiled on the chlller. The Y50 shall be provided with harmonic fikers ihat lmit
slectrical powsr supply diztorlion te comply with the guidelnes of |EEE Srd. 510~
1992, The filters shall b unlt mouneed within the same HEMA -1 endlasure and huall
bt LA [Isted

B S0 will vary the comprassas motor speed by concrabhing e rvquency and voltage of
the slectriesl power to the mator, The adaptlve cagacity control legic shall
sutamarically adjust moler spead and compressor pre-fotation vane poslion
independenthy far maximum part=koad ¢fficleficy by anablyzing Infermation P cr i by
yangor located throwghout he dhlller,

. Dwfve with Input Erequency of 50HzZ and output of 60 H2 vk a GOHZ ¢hiller marer will
et b Aezepiable. - '

D. Drhee thall be PWM typa utilizing IGET'S with a pawer factor of 0.95 or barter at all
Toads and spwiads.

E. Tha viD will be undt mounted in a NBMA 1 e¢ncosure with 2l pewar and control
wiring berween the drive and chiller facrary installed, including pewer ko the chiller
oll purmip. Fleld poweer wiring shall be a single polnt connection and elecirlcal lugs for
Incoming power wiring will be provided. Tha enfire chiller package will be UL lsred,

F. The fallowing fearurey will be provided:
- 1. Doar interocked clrcun hreaker capable of bemg padiccked.
UL Nabed grongead Fauln provection.
Orvar woltage and undar voltige prevectian
1-phase sansing MoLr over-cudrent protecton,
Stngke phase pratecthon.
Inzmnaillve to phase ralaklon.

Mo ow AW b

Crvar temperatne prarection.

. Dighal readout af the chiller unlt control panel of cutpyt freguency. cutput voltage, T
I-phate output correnl, Inpar Filewans and [Clerstant -hours, Selfl-Otagnostlc service
pArAmEters. Saparare meters for this infarmation wiil not be acceprable.

H. KW Mgter -~ The unlt's input power consompdan will be messored and displayed
diganally Wa the umit's control panal. The K& metar accuracy shall be = 3% of reading.
KW meter scale shall b O - 750 K

. H_, Fahins, Peanif & duSouzs () Lid. Woartwr Cotlwd Contrifugal Ghilism-Varisite 3 pisd

A Coaruin £ Rgncers Secion 3344 17-14
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FMH Meler — The unit's curmutathe Inpot powsr consumprion shall be measursd and

displayed dgitally via the urlt's contral panel. The KWh meter shall ba re=sptable
ard Its accuracy shall bex 3% of reading. KWh meter scala shall be 0 = 995,999 KWh.

Amreter - Simultaneous thres-phage true BME digital rexdout i3 the unit control
pavel, Three curmmnt mansformers provide isolzied sensing. The ammeter accurady
shell ba = 3% of reading. Ammarer scales shall ba 0 - 550 A RMS.

Voltmerar - Simultaregus three~phase Irue RMS diginl readout via the unic contral
prrul. The volvmeter accuracy shall be & 3% of reading,  Yblienarer icale shall be
0 - 500 YRl

Elapged  Time Meter-Digieal readoot of the wali's  shpsed running fme
(0 - 00,000 hours, re-serabie) shall b Jisplinend via The Linit control panel.

Provide chilers with' quick starmt contro! snabling the chiller comroiler 1o rapidly
restart and load the chiler and delwer chilled water at et point temiperature
loflowlng 2 power inteuption evenr. The qulck sran fyangre shal ensure pre-
Fotation (Capadty controll vanes remaln open following 3 pownty Enlerruption event
angd quick ramp up speed loghc 15 empboved 10 faclita shariast tine bo dellver
chiflad waler ax $4f podnt vemperature. Mamolzcierers muosy be ably vo dempongirate
chiller siar tme improvements with the guick stat feawurs snabled on an AR

"carfied test block fully simulating powar faylt, peawer service ratirn, restart tims,

and capacity control to produce desired chillad water Temperamre,

The Variable Sped Orlva shall be waler n:u-nﬂe:l or ali—capked deslored 1o ramoys heat
fram the Y50 for praoper oparation,

Z11 Reirigssant oniton

A,

E

<.

H,

'

Frovide calibrated, refrigeraat mondtor for specilc relnigerant used, capatle of
detecring concentrations of 10 ppm for bow level detagiian,

Frovkde monior with audible and vispal alarms that actlvare ax a value corresponding
to the TLY of the pefrigerants En use. The alarm syctern shall annunclate wWsual and
audibla alairms inalde the machingry room and outskde cach eaceance b the bogm.

Moqiitar shall have the capabillty of dertcting, alarning and contralling from 9-50
P, Digital display accuracy shall be within one 1) ppm,

Manltor shall require anly minlmurs dmnerance,
Recalibraie vo Mugre than snce eveny fhee (51 years.

o He-zerping nd fone AN Gnde svary week,

Moalter Shall b= capable of opemtion n amblesr Wwmperatures from 5 o 4%
degrees £,

ChitpLIs;
1. Twe () anabeg set- polnts ard three 3} binary with Individual chosure set=points.

2. Connect ante alerm coniact o the BMS @ indkcate alarm® conditlon lnko the RS
Sy irem.

.H-. Fuhirn, Hang: & desouen [Py L,
ConRing Engnsae Saclon T304 17-1%
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3. Remaining afarm contacts shal initlage dofure of magnelc motor starters e
snargize the refrigerant purge supgly fan and exheusy fan,

I, ManuTactyrers: Bacharach, Ceneral Analysls Corporaclon, Yokopdwd, and MsA
2,12 Rwfiigirant Pump-Dwt Syvhee

A Ome reffgerant storage/recycling system shall bhe provided as i salf-caniined
package coniniting of a refrbgerant compresagr wilth ol zopardige, storage recglver,
wiler—cosled eondenscar, filber drier and nacessary vakes znd hoses to ramove,
replare, and distll refrigerant, Al necessary controds and safaty duvicas are to he a
permanent part of the syitem. Sworage recelver shall be slzed for the largest chilfer in
the auerah plant,

2. Fump—out systems shall be comphete with transfer pump, condeming whit, and tank
canstrerted In acoordance wdih ASME Cade for Unfired Prassuta vassals bearing the

Nathonal Board stamp. .
€. Pump-out sysrems shall be supplied and warranted by the chiller manofacturer.
13 Jparsm >

A Tha Contractor shall supphy spares uiwable for 3 years of normal opirdthon n
acgordance with the manufacturer's pecommendations, The numbar of space part sets
12 be provided shall ba as indkaned in the BOO.

B. Coanactor thauld also quote the critlcal spapas/sinobe pow of fallure componeats
for maintalring Inverwory and fArst major overhaul spares for each chuler,

C. 5 coples of "Operation and Malntenance” manual shal be supplled with the
Emilpm#ak
244 Hooecenrben

A, The upnite shall be previded complets with mecprene pad vibratlon solaiors For

supporting the Unil o the foundations, muffier, erinkcase heater, oll Taihure
- protection swanch, rallef valves, warer flow swliches, and ail other standard jafety ahd
oparational devizes ecesanny for complete aurarmarke aperanion.

B, Warer Flow Sensars = Therrmah cype wacer Aow sensors shall be facwory mourted 0 ke
chilled and condanier watst noazles, and factory wirad 1o the Control Fanel. Sensar
probe shall be made of 3|6 Stalnless Steel.

<. The Units shall be previded with sound inguwlatlon to cover the compressor and metor
heuging, the compressor discharge phoe, BL¢ b attenuate the noise of the chiller,

D, Chilled water and condenser water fiow #401Ch 5hall e Reld installed and Suppdied bﬁf:":;

L
the chiler manufackures. r' uﬁﬁ:}h

PARE: EXECUTION - £ Serc o
1 'I - Ly o, .
34  Commissionig & Testing: _q.:'- - .__."I
A Tha Canteactor shall provids & factory—trained Commisslaning Engineer, employed tythe - 1 . #

chifler mamulacturer, to charge chilars with and phice unh king operatlon, and callbrage al i
comol I acoordance with the manufacture’s wilken starg-up, aperading, and
madrmanance insiructions,

— —

Fabir, Hang & cladona (Fet) L1, Wetar Conied Caririfugal Chllars-Vartabie Spesd
,--;El;' . u"'z-ghm (Pt} Bocksn 2364 17- 18
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R The Commissiondng Englreer shall fimdsh a start-up Jog Indicang that propar operatng
sequances and operacing and $afaryr contrel fuvicions are pbalfed,

<. The Commissloning Engfrser shall sublect 10 the chilleds) v asts recommended by dha
mariFaciurer and thesd tei reports shall he sobmitted 10 the Enoinesrs by the Contractor
n suttzble s fomms,

32 Teit Ao
A. The Contractor shall Test Run all shallers for 2 pefod ol ong marah dmalisnesshy,
B. The Cantractar shall maintain 2 log of sA operating parameters, and prowide the same b
tha Company Représentathe Bngser on 4 dally basls.

C.  Ha shall moenitor the openation of the chillers dosely and maonlvor that proger operation of
the chiller, opsradng sequences and operatg ated safely contrd fumclion: are being
oblained. improper operanon, HF any shall b specifically klanifled immedianely (ngimarned
o the Company Reprasentaitve /Engineer,

C. Durng the Test Rin period, the Commissioning Endlneer shall mstrinct the Corparny
Reprwsaritaifve pecsonnel i the proper start-up, operating, and makitenance procedures
of tha Jhillers.

21 Sandea Contrach

= A The Conmacter shall provvie Service Combract servives foc 3 perled If Indicated In the BOQ
&l I ccordance with the Serice Contract entered with the Company Feprasantative,

BN OF SELTION A2 B4 17

""H" Fishtirs, Myt 5 g Sioizn (Pt Lid
o4 Coruliey Enyinees
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- AIR HARDLING UNITS

44  Bcope of Wark;

A, Furndgh 0l laber, materinlz, plart, squipimant and appllances and perform all
RACAsIAry Dparatians required t axecute the work of this secrion.

B. This secUon describes the technleal and workmanship requirements for packaged
alr hangiing units.

€. The Contracter shakl furnish and instal Central Stawlon Air Handling Unbts of
canfiguranian & capacifies ag scheduled In EQLUPMENT DATA SHEEY, and spacified
hereunder.

D, Contractor shall be duby respensibbe for varifying the dimensional suitability of the
* alt=handiing unirs far installaten I the space Allocarad, as showr o tha drindngs.

4.2 Roleted Soctinn .
The Coneaciar shall bacome famillar with other sections of tha Specification’ affecting
wrouk of 1his wrade, apd shall comply with theen In carrying aut work wridler This 3aclon.
In particlar tha Faltowing should be referred-
+ 230601~ Bask Machankcs! Fequirements
+ 2305 02- Baal: Machenksl Mamrals & Mechods -
+ 2305 10- Enulprmene lustallation '
v 2305 13- Bectric Motocs
+ 2305 48- Vibeation lsolntion & Cantrol
« 2305 %3 Cleaning, Adjusting, Tesxing and Commlissioning
» 23 {15 94- Tast BUn
« 2323 19- Sound ARenuation
* 2334 1§- Cenorifugal Fams
2334 17= Pug Fars
* 2341 10— Abr Filters
= 2341 13- High Efficiensy Partlcubyie Abr Fikars
* -23 72 13- Alr (o Alr Botary Heat Exchanger
. Ein]}HlIﬂNFHETEHHLEItFHWEr
13 Sianvderds: -

The midmum sEndands Tor produers specified in this secnon shall e thoadse slandards
referred o or redevant 851 standards.,

«  EH 185G:2007- Mechankd Ferformance aof AHU'S.

T i EM130%3- Rating & Performance of AHU"S, companents 4 secllong.
»  EM 10142 SpacHication for connuausty hot-dip Zing (oated o carbon steel sheet
+  AR- Air-Conditiondng and Rafrigaration [nptRute.
+  AGHRAE $4- 78~ Muthad of Testheg Alr to Alr Heat Exchangers,
v AMCA 210-99- Laboratory Methods of Tesdng Fans for Asradynamic Performande
¢ AMCAAND-§5- Teor Code for Sound.

“p _ Fahim, Nanfl & daSour (Pt Lid. Adr Hapcliov Units
- CDrsuling Englrears Sochon 23 73 10 -1
THR
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1.4  Zobnttals for Review:

A Submll samples, specifications, technobcal comp¥ance slatement, Lompulerized
f#lection print-outs, enginesring calfculations, catakogue ot sheets, dascripton of
product and installaclan mewhod in 3ccordance with the Contrdck Docarments.
submdisians shall Indicate 30 dirtensigns, detals of construcidon, details of
installaclen, reldatlon and connecons with Adpodning work, performance ralngs
wmcluding fan stadc, Aow, cooling <ol and heacng ool perfofmance, fan
performance, fiher datalls, and sound power levals, etc , 03 required or directed by
the Enginesr,

B. Submit certtfication documents 19 substantiate cartificarlon specified.

C. Submbt coples of task ceports requirad 10 be parformed on the proposed products.

0. Submit a i3t of installatlon completed where proposed products were uted.

E. Submiy Manufacturars Warranty in conformance ta speticinons given slzewhere.

13 Ousllty Aapuries &
Perfoem Work in accordance with ralevant Evropean or British Stamfards and indusiry
nigndard codes
1.4 Coatikoations
Equlpmant shall mest or excoed the certicaiton requirements specified.
4.7 Mookt
e Fequir emvkis,
1.8 Envirorrmortsl Pequiresroist ]

The AHU thall be suitable far thit environment In wivich it is cioed and for che alr that

flowrs through K.

The exizrnal envirgnment shall b consdeered @ be hot (ep 10 45°C), humid [up o

312°C saturated and maisiure coorsnts up to 9030 kgikgy dusty {wp to TOmg m,

Inslkatons close to shortling clges shall alip consider a saline eavirdnment.

1.8 Warrasty:
Sobmit Manulaciorer's Warranty.
PAERLZ FRODUCTS

4t Approwed Manudacturar or Produois
Relar section 23 0 10— List of Approved Manufactures’s.

Freduct Requeirimw i

A,

B

Alr Leakage: Ensure alr handiing unkt |3 sealed 1o pegvenit ait leahage at design
pressure. The unit shall have akr [eakage 1naccardance with EM1ESS: 2007

Systemn Raslstances; The axternal ayctem resistanons Irdicaied are approsimace and
the contractor shall saloHate tha actual resistance based on the coordlnated
M Laklatlan dravwings end on actual squipmmeenl 3elecied. '

7 ER Al HundWng Unll Coortf roeElowe
A Gebweral Raguremeants

. Al Individual ¢ompanants of alr handling ukits phall comphy vath the appropriale
sectlons of Lhls apecification wunless atherwiss spackfied In the EQUIPMENT DATA
SHEET or on the drawings. The waits =hall heve Evrovant gr tguivalen cectHiicadon
specifiad of approved by tha Engireer. The complewe unilt shall be manufactured by
Fobim, Monfi & deSouzs (Fyt) Lbd Adr HarodTing Undts

H-l-'l-m Conmusiog Enginears Seclen 373104
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one manufacturer, The updts shall hawve all necassary sections like sopphy and retum
fan sections, mixlag sectons, coding ool sections, heatlng call sectlons, empty
sectlans, heal recovery sections, =t 0 mes the rafJirgrmane: oF the BOLTPMENT
DATA SHEET and drawings o as to make a complets unlr to meer the perfarmance
requirements. Each companent seciion of the unit shall be of same matching croas
sectional dimenskon akong the Rength oF the unlt so 85 to ghe 3 fedl appesrance
and aan abr flow through &xch section,

Consimuction Mariand
The AHL'S shall have the following construction standards in acgordance with thalr

mlkuinn and 5 par EN 1856 2007,
o uuﬁﬁunﬂ“{g_,r Fassification (. | ooy Siicnionadt, {5, 5470,
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Structurs & Panals

AHU srructure thall eansisr of expudad aluminum, with Insulated deuble skin sheet
metal panels. The meral shalt havs & minimum thicknass of &.Fmm for the outer
chin and Tmm far the Innar skin & sirengihensd as necessary bo prévent distortlon
and drumening. Ensure structwes B dgld ensugh o prevent distordon durlng
transportatlon and afier final assembly on site. Seat panels into extruded frame
with purpose mads comer joints. Ensure framérark i3 36l fuppoing, Far wertical
uriits $trengthen featmewark vo suppon additanal welght.

The Insulation shall be a minimum thickness of 40mm or a5 indicated In the
EQUIFMENT OATA SHEET, For cutdnor rsuntad unles and traaned frdzh air unlts the
Insubtstian thlskenzs shall be & minimum of S0 Ar &% nECassary 1o prevent

condensation. The Insulatiom shall be of the ¢loted—all foamed plastic type ar

mdnernl wool, or polyurethans, oF suitable thickness & tharmal conductlvity to maar
th= Thermal Transmittands Standands sp-acifind eadiar,

The parals shall ba easity removable vsirg quich reloasr fastentrs to ebiain 4ocess
for inspectlon and malatenance. all Ttems shal be 23rermbled by means of bolts,
ancl-vibration lock washars and nucs or arcepted quick feleade Fasnenings,

-
(]

" Coruling Enginsars

Fatdm, Banjl & dafouzs (Pyi) Lid,
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Consoruct wndt W withstand maximum (en sTadc pressure without plastic
d elarmet| oo, :

Addidonal Isulatlon shall be provided as roquired to provent amy sk of
condensation on the ssearmal sufsces for unkt: mounted suldoor or $or treated
fresh Ak handling units, '

Quter skin material - Polvestar spoxy codting 1o 3 ihlckness of 200 microns on
oalvanized sreal with gahnising to a thickmess af 20 microns to EN 10142 or EM
131432 and EN 10147.

ner skin maerial - Zine coated credl hot dip galvamzed to 4 thickness of
20 miborons ¢0 EN 10742 of ER 10143 and EN 10147,

Use cermsion reslsiank fastenings throughowi. Do not use seff applng screws.
Preveide panel gaskers 1o give 3 durabk seal beoween panels and frames Lo prevent
axctfizlve alr leakages,

The asing strangth of the assembled unlt shall be deslgrad 1o mest BS EN 18285,
Class 248 The casing alr [#akape of the ascembled unl shall be designed to BS EN
1586, Class B.

The wetighted s0und reductlon index (Rwh of the ¢asing panels shall ba grealer
that ZB dB when tested [n atcordance with 150 140/3 and 85 5821 Parr 1.

Al units thall ba mountad on appropriete anili-vibratlon mountings.

Al AHU sectlons shall be moomned on 3 gabeanised sinreruesl hare, minlrmom
1 60 high, exténding o the full kengih of the dir=handiing cnir Jointl g beosesn
sactions shall be either by galvandsed staal bahis or by gatvandzed stesl clanrs, Han-
agetng rubbarised materal pasket shall be provided tetwean the sections. :

Yoldume Contral Dampers

Conrol dampers shafl be of cxtruded aluminum. Darmpers shall be of the opposed
blade mubi-keaf wpe. Dampers shall have open-close Indication slgn. The
arangement of dampers shall eniwre adequate mixlng, Weczssary brackets &
linkages shall Le available for moterzed operalion. The wolume <ontrol dampers
shall have synthetic seals an the blade tips and speing loaded $ide edge seals 1o
wnbure beakage rate dows nol kaceed 1% of nomingl Aew ar 250 P2 nagathe
PrESUres,

Dt Ellminator -

Where urits incorporate humidifying plant andfor cooling coils, the AHU shall be
promnded with drift elminators 1o reduce feliminate transfer of water. Such AHU'S
shall have gdequata draln trays to collct water; the draln wrays chall he extanded,
or pther means of collection thall be provided, fo ensore the removal of any werer
depotited or condented v adjacent secthons. Trays collecring cooled warer shall be
made of stainless steel and shall ba Insulated by closed cfll Foam Insulation to
prevent condensatlan on the outer surface, and shall by peovided with 3 trapped
autfer ta drain.

Aeoesy Crooes

Prowide access spenings o fang, duenpers, {ilkers, cooling cpils, hyrempdifars, b,
complete wilh opening devices, and sexled 10 pravant alr leakage. Endure sea1s are
darigried for rormal malntenance aperstiond foe & minkmum of 10 pear,

Access doors shall be 400em miniegm wideh, Ringed & remaovable type, preferabiy
with ublversal mounting and por requirlng any wols for ppening the daor,
Herchvzra used shall be of high quallty from a rengwesd manufarturer.

e
Fmn

Fakdm, Hoandl & geSouzs (A, Lid, Ak riarwiBog Units
Coraumng Endanasmt Seclon 237310 -4
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G

Accassaries

I. Prowlde flexible connecthobn berween fan discharga ard AHU asing oulsl
Erzura Aekible tonrecbans comply with flre requlathons.

2. Provids Magnahelle Dferantial Fressure Gage across sach fllier set, to measuns ]

pressure deap across fltars.
3. Provide Inapection port—holes In all :acthons of the AHD.

4, Provide bulk-hoid maunted lights In 21l sections of the ARU, with oparating
switch mounped sutside the AHLU.

§. Prondde terminal bex en outsids of the aHU, with widng terminared bebween the
rercabnal Bax and the marer, Thiz shall plso Inchede grovnd wing.

B. Pradde sxtarnal Alr-Handbing Unirs with raln hoeod.

24 Fai E Moton

A

B,
L

Fans shall be ahfve; DWO! Centnifugal fans a5 specified [0 Section 23 34 16 of Plug
Fans & spacified in Sectlon 23 34 17, as indicatad In the EQUIRMENT DATA SHEET.

Motors shatl cotnply with spaclficancns glvan In Section 22 03 1.

Fan & Motod shall Bs mounted on 2 mountine base, lsolated from Catlog wirh
spring msunted vibratinn ieolators. Motor moumdng shall alow quick Adjustment

uzing JackEoro.
Fans fitted To all ale handling unies shall be provided with external JUBAcarer:

arranged 1o terminate adiacent to the aczasi door 1o the Fan section of the ol
hal'!dlhp unh, .

Fans shall be capzble of gbking the speciiied performatice when tested I
accordancs with AMCA 210-58% and AMCA 300-83,

Fans shail be capable of discharging the required vedure of air agalnst the
ducraork system resistance ple: tha reglstance thraegh the unl keetf. Contractor
shall add the veistancs threwgh the unft 1o the external sratic prosoure [ndicated
For selecilng tha Fang,

For blow throwuogh units emsure aif=Acw In dosmstream sectlons aof uniy has
relatively unifarm veloclty profile, I nkcessary, provide diffuser sectlon,

. Supply an guards 1o BN 292, pelf drbven fand shall be fitted with pulleys sullatle

for Y=oelts; pulieys of the taper lock typa may he used for drives vp (@ 30 kW
cutput. Alrnatively, and in any cice abave 30 kW guiput, pulleys shall by secured
to the Fan and the motor shafts by keyt Rued inta machined keywiys. Pullays shall
e kayed to the fan shaft in the overhung pashlon. Keys shall be sasih sccessiol
20 that Uy can be withdrawn or tightenad and they shafll Be accurarsty fifad fo
that the glb head does nal prarude bevond the end of 1he shalt,

" Machlned bolts, nuls and washers only shall be used for the assembdy of fans; all

bearing surfaces ar the heads of bolts er washirs shall be coumer Faced. Holding -
down belts For fang and motors shall be square secton under the head or b filed
with kg 0 peevent ther tuming In che fan base plate when the nels are
tightened. Any fan which i3 o0 large of woo heawy for safe manhaodiing chall be
provided with syebolts er other liting facilliies 10 enable machankcal Yifting
eqtilpokeit 10 ba used,

Unless otherwise indicated cenirifugal fans Lirger than 7.5 %W output shall be of
the backward cyrved Dlade adrfoll rype having fam wial effliclencles of mot kass than
TE%. Exlow 7.5 kW Fans may be =nher forsand curved or backward cerved type. Fan
casing: shall be constructed. of milg $teal plates with angle siffeners and Qase
angles 16 anture freedom from demmeng and shall be suttable for operation at che
maaimur scacke prescure oF the sysbeo, Fan casings ihall be construcked $o that

JET™

Fanim, Nanjl & deGouza {Pvi.) Ltd, Bk Hardting Untis
Cansuing Englreors Bactian 2173 10 - 5
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impellers can be easily whbdrasn after inscallagion. Quiels shall ba fanged and
Inlets shall be Ranged or 3pigoned as indicated 2xcept Lhat for sucthon pressures
greater than 1009 Fa Indecs shall be Nangsd.

A drabn ardd plug shal be Rited to che Fan casing at s Iowest poine

L Imgpelters shall be of mifd sieel or alumicom, of dvated or welded Qonstrudtion, with
spiders or hubs of robust de<tqn, and shall be capable of runnlng continuoushe at
ten percant in excess of narmal speed, Impellers shall be keved to 2 substantial
mild steal phait and the Impaier whh shaft shall b stavicalty and dynambcally
balancad and tevled for over speed before leaving the maker's warks. Stael
Imprelters shall ba coated with minkmom 60 micron epasy palntdng.

M. Shaft bearings of beli delwven dnola inder fans shall be cruly allgned and rigidly
modmted on 2 pedestal commen o both baadngs. Couble Inlet, doubke wideh fans
shall have a padestal mounted bearlng at aach side of tha fan,

M. &l begrings shall be sedecred Fo &f beast 100,000 hours opeiatioh, Fan bearlngs
shak be ring oHed =leeve bearings, ar ball or roller oypa. Whers Sefce i imporiant
the baaring pedestal shall not be aisched o the Fan casing, and nind olked slegye
baarings shall ba applled.

0. Unless otherwize Indicated centrifugal fans shall be drbven by electric motors
through V-belt drives. Belt rension adivstment arrangsment shall be provided.

P. Factary provided cabk antry points shall be provided for the slectrical cablg
CONraCtEon: 1 19 Mot

< WUnits up to and including 50 HF shall haye varable pulleys and suitable for
adpusimants within + 1 0% of specificd RFM, .

R. The maxkmum fan outlst veloclty shall be 10 mgs (20000 win,
2% Fhter Baction:

A, Prowide frames to allow withdrawal of fiters. Low effichency flters shall have siide
withdrawal mechansm, while bag and HEFA flrers shall haye fron mouniing
Mechaniim,

E. Flltars chall be praovided In pocordance with Seecian 23 41 'II:I- Alr Filtwrs, and Sastlon
23 41 33 High Efficlency Particutata Air Fliters.

. The HEPA filrers vhall be provided with spacial mounting frames to allow ey
munting and removal of HEPA filters, and ensura that [eakage rate B 2aro,

D, Flluer bypass makage shalf noL sxceawd the specified standard,
2.4 Cacling ! Heating Coll Saction
A. Prowide dratn and venr connections 1o the colls browght omside the casing,
B. Prowide eliminaior at the codl awtber far preventing carry ovar of water deoples,

=

o C. The Contractonr shall ensure proper salection af all colls to provide required heat

SN, transfar capaciry, and 3haf submi cotnputerlsed selecthon dara 25 proof of the
[ LM

g i ralls 10 albmw aath CHi $ection ot rémoved Independenthy for access.

0 L.,-Tu.g ,D. Coll shall be removable from the unit without dismenting the entire wnit. Frovice

H_‘ ‘_;;,.v" E. The call shall be of axtended surface, staggered tube, and Mat plaie Gn eype. Coll

arrangerment ehall be counter Moow, molt-pass, snd ar Fuce welosiny on the ool
thall not axceed S50 fpm G2.0m/ £, Turbulators inalde sodlx shall ast be scceprable,
Each codl shall b leak tesved before :hipmum at 250psi (I7.3 bars) and 220°F

L1 05°Ch.
Fahim, Han)l & deSoiza (PrLLid. Adr Handliey Unks
Conmullireg Englneers Sackon 20 72 10—
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F.

G,

H.

t RO AMMIL. AdZA

Casing: shall be conswrucred of heavy-gauge patvanicad stegl with adzguaie
dlamesr bolis hodes For rounting, Coll $ide plates shall be of reinferead flange
Eypre

Tubex: shall b cound fesmlecs stagparsd copper tubes of % or 4" dokar diameer,
All Jaines shall be brazed with copper brazing alloys.

Fins: shall be fat alumdmium piacs wich full drawn collars o provide a contlnuous
surface cover gver the entire twbe for maximur Beat (ranster, Gare copper fube
shaf not be visibde between fois. Tubes shill be machanically expanded Into thes
Rgs 0 provide a copthnuous pitary to secondary compression bond ower the
entlre NManed langth for maximiom beat ransfer raes, Fin spacing shall nog excead
16 fpl (4 fims fomd.

Hezders: shall be of exra heavy seamlesz coppar (Wbing. Tube holes shall be
Intruded o provide the maudmiom Beazing surface for added strength, Header end
caps. shall be haawvy gauge, die lorted copper, with stasl mals pips Lhread supply &
mum cennections. Air vant 1hall be provided oo the top of each header, Water-
coolng codis shall be ckcuhed for drafnabfity and for seryice without removing
individual plugs from each tube, Headers of cooling coll :hall be cutside rhe alr
stream and erscfosed in an ingulated be.

Orzin Pan; The dabn pan shall be double skinced, fabricated of stoinless seel 10
ALSE 304, fortned with the base af the AHU with a fall of at lzast 130 w0 ensure
continuous drainage withour any water rétentlon in the drain gan- 1T shall have
minkmum 1 Tich (23mm) thick lasulation of pobyurethane or closed Cell Toam.
Provide threaded drale outlet from dradn pan, sealad 1o tha fasing with negorend
gasket.

When 5o indlcaved in the EQUIFMENT DATA SHEET, <oufing <odl shall be protected
with anti-corrosive coating polyacethane coating with oetallic emulsion o provide
3000 Mours of sall spray protection as per ASTR B117,

T Haat Racowvery Devices:

A,
L
c

Rorary Heat Fechanger Refar Section 23 72 13.
Plzte Typu Heat exchanger Refer Jecibon 23 T2 19,
Heat Pipes Refar Sactlon 73 72 3%,

28 Hygienic Alr-banding Uoitsl v

Adr-narudlng Unlts specifind 1o bt “Hyglendc Type" in the ECARPMENT DATA SHEET, shal
comply with relevant EUy DM hpgienic scandards, and shall be proviged with at Base the
Fofmulng

A,
B.

Internnl panel materiad shall be 5%-304,
All corrers shall by rounded,

C. internal Surface and wall #hall be spwaoth and with non-pacons grommes,
0. $ex! and gap filllng matedals thall Bbe noh-parous and non-maliiure absarblng.
E. Al pams and components of the unlt, such a5 fans, motors, fliters, colls {iogether
with dropler 3aperator and drain pan), i, shall be reslstany to commonly used pr T
cleaning and disinfecting dgants. .?f'r: u ';:H -
F. Fin spacing shall Ml a2y cleaning. ;Ia/f w
. e
C_ All parts shall be easily accassible for disinfectlon purpoge. ‘r ST
- . R L
H. Lighrs shall be marine type, wilh non-shatter proef matedal. ) '*:W-I'EW:-&
|.  Fanx shall ba preferably plua rype, to 2wold din of belts & pulleys. M -
" Fahim, Kanfl & deSauza (Pt bid, Al Harid g Uit
H Cenauming Engineirs Sedlbn 23 T3 10-F
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FREOJECT TITLE | J3GSCL HEAD OFPICE DUILDING, KARAEHE
DATED 1 0™ APRIL, Zo2§

L Ultra Viglen Caradeldal Irradiagion (WQ) Lamps shalk b Inctalled 1n front of the
conlitng £oll, [F 50 Indleared 1 the EQUIPMENT DATA SHEET.

K. Sownd abaorbera shall be acousically transparent Foll L acr as moisture barder and
shall by coverad with parforited 55304 shests, :

28 Wallcin Alr Handling Units {Link Height Highar thit 1500mm):

A, Ensura Toor 15 doutde skin with Incernal Framework 10 support walght of B e,
ool and equipasenl,

Provide weatherprool bulkhead luminaries and switchds,

Frovide nen-gip flooe aurfpea.

Enzuma InSulation I protecied,

Ensure accets doors can be oparated From Inside and owtslda,
F. Prosdde walk ways In large rdls cvar 2m high,

210 Exteraa] Abr Hondiing Units

Consruct alr handirg unfts for axternal use whth rain hood. Prowvids weatherproof
I2alator

Where Indlcareﬁ provide copnection fer Tlghinng prn-ten:l-tfun.
241 Labelmg:

All AHU sactions shall be labeled 1o Idwmaily the componsnts tharein and thelr
spachcarion Gia, fileer grades, haan transfer rare G0k), slactilcal rating (kW), Flow rate
ol s, Pressure deopfrise (Pa) &1, '

A2 Bparrca

Provide spares as Indicaled vndsr BEQUAPMENT DATA SHEET.
PARY 2: BNECUTION
321 Exseminadion:s

menm

Befpre crderng amy matenals, commencing work, werdy thal bolldieg structure
Afsoclamed with the systerm |4 wihin [olerance and lake futl aceount of [ HETe
corifgueation 2rd materdal properdes of the 1truciure,

3.2 FProparathae
Prondde Mar Jeve] plineh Far the AHLL

3.3 Hantfing & SHorage

Dellver AMUfsections to site, cemipletely identiled In accordance with shop and
Mo~ cartlfied drawings prapared for this work. Seore in accordance with rsnulaciurars
o Ingthuctiont, above ground, properky protected from the wealhwr and constructlon

L; o L ACKIWECe
r_"'l'
4. Fabarfcrpticont
it Al aHU's shall b Tabricared in 1k manufaciunirs works and delbvired 1o 3w In
sectons,

35 matatlatlon:
A& Pre lnzcallaian Check

1. Eafore beginning Instdlaton |0 2y drea, wxamine al pary of the adjeining
work inte which applicble work 13 to ba placed, Shauld any condions be

I I" Fashlin, Nandi 5 t4Souza (PvL Lid,
Hrrm Connliing Enghnoars
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found whidh will prevent tha propar execttlen of the work, Enanallation shall noc
procesd In that area untd 3uch <onditians are Corrected by the contractar.

2, Emsure alr handling wnirs are pesitioned 1o aflow adequase space for
malntenance and access. i

3. Dot Conmclions: Ensur Bl sTream i3 dwraightened as it leaves unl dlschange.
Evfura ductwark <onnection i3 long stough W preserve (the aerodynaniic
perfiemance ol the fan.

B, Servces Copnections

1. Ensure penefs are realed arpund electrical Lable and plpe wirk secvice anbry
points to prevent air leakage,

2. Provide Gaxibe cables botwazn fan oo and 1ocal 13olarar,
. Isolatlan of Units

1. Provide means of isolating air handling uals leciricaly @ aiow mainienane
angd repairs o be camied cut.

2. Prowlde mwans of isolating plps wark va alr handling units to alfow malnbénane &
and repairs ra be canried aut,

3. Provide means of 13odaung 1taam o homidifler when access door |5 Spaned.
D. Drminage of Froe Water

Make pravislon for free water o be caught, Collectad and draimsd away. Frovide
U=traps on At drelns suitebde for the negative/posithve pressure creared by the fan,

1.6 Fald Ousdliy Condrod: i
Provica flald quafty comtral dcsrding o the Contractor’s approved Project Qualivy
plan. )
3T Cleaning:
A Refer Jecdon 23 05 93.
E. Remows labels afeer work I Lomplyte.

. Remove all splashed paint, cemisnt splamer, protective paper, etc after work is
complete, & dalhver AHL In clean Conirion. -

3.8 Proiection of Finlshsd Wora
Froiect all equipment & work Fratn deteriorarlan from any conditlan, 1l handing owar.
3.8 Foundationi

Fourdauion shall consist of mdnimum DeOmn concrere pads constructed of 1:2:4 comant
woncrétr. Tha foundaxion ghall ba finlshed whh 5mm tick emen plaster, adges shal be
provided with 25x2513mm angly Tron. The helght of concrete pad shal Be sultabbe for the
FelghL ol drain erag For the pasticular AHU,

310 b abadl st

The inziallation thall be carrled out comolete In all respects as par recommendations of the & o0 57y
manwfaciurgr & as tpeckled hereln. Pipe comvestthans, duct connections. feibde ™0 o
connectiony, slecieleal conmections, dmbn connections, exc., shall be done by the Contractar . '
corrplste in 8 respects, -

" Frovidle drainaoe plpa work from Coolag cods, Rumicifers and componenes where waker i M .
may collect. Comphy with receimmendations in CIRSE TechmicH Mevorandum TMI13 0 . . Qﬂe‘_‘k
connecidon with legonnaires” disease Provide taps sviable foo the waric pressurs :
imnnved,

"L Fahim, Nanj & ged Lad A aming i (31D
"'H'" mm; Ee-gmm: e i) Seciion 23 7310 -9 '., -
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the unlt shall be commissioned A tedied 33 pet she mamfacturer’s recomame ndatlons.
Crives shall be adhusted for the praper airfows, g, The Contractor shall be required te
Aty Sul teitk, on Forms to be supplied later by the Enginger, and obtaln approwal,

EMD OF SECTION 23 7310

i Fahim, Hemji & deSouzo (Pt Ld,

Conmulting Enginears

®b

Al Hand limg Units
Sncaion 31 73 10 =10
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BATED ¢ 707H APRIL, ZAIA

FLOW BALANCING VALVES

1.  Bulancing & Shut OF Vahms

T balancing vatve chall be furdsted amd Installed where shown on drineings, Balanding
yahve shall be suitabde for Mo balanang, prassure differentlal read oug and shut off, 1L shadl
have a bocking Acrargatnant ar the balanced pasition, 3o That when used for shut off It will
Nt gpen mend chen b Bxlanced positan.

Balancing vahe shall ba 5o selecred that the pressure drop across the vabve shall nok extesd
6 kPa at full opan posithan,

Upto 550mm the bedy shall be rroade nl' bronze with theadad contactons sultable for
300 peig. Sz @55mm and abtve shall be made of Catt iron with Aanged Connection:
cukable far 220 prig.

Each Balancing valve thak have self sealng readoul nipples prrmanently connecred 1o the
vatve lor Kisallaeon of & read oLl AWML, AT beast ona of the beo rekdal nipples shall be
peceided with barl vabe for draln and HARg.

Ench badaricing vakve shall have a calbrated scab for easy determination of valve pesttian. i
should b wither on hand wheel or spndbe, This callbraced scale shall be deskgned to
Indizate 1710 portion of slnghe tum of hand wheel,

Ench balancirg vahse shall be constructed widh Interral spindle seals bo prenent [eakage
arowrud rotating part. Each batlancing valve shall have 2 FTFE seal on dise 10 malntain thyht
shur off.

teter shall consise of differental pressur Bauge and 3 milors campuber which should b
proaratoned 1o indlcate direct reading of: .

+  Fhow Rank

+ Differential Fressurs

+  Fow veocity

+ Fow Temparature

The bralarwcing Inarment shal hive twe maby enmponents:

« An mstrumerst which contalng 2 micog Compur, Input tauch pad, L-l:l:l--dispra'r and
re-charpeable MM batteries,

¢ A sensor wilt which contalng & pleo-rasistva prasiure 38A34F, ANE MEASUramAnt valve
and conneclbons, The measuremant vahe chall have & spfery funcdon which proteces
the sansor from tog high diferentlal pressuwre,

Bakinding meter shall be suicable bo operate at 240 + 10 voltsfS0Hz. Balanclig matar shall
te @pabtde of ransmiting das to BMS systen,

Rafwronos Spechicaton .
The follewing specHicanions shall be construed to be pan of these spedfications.

LJ

L

-
*

231 05 0T - Bacic Mochanlcal Requirement
23 05 D2 = Basic Machanlcal Materials ind Maethods
23 05 29 - Supports & Anchors
25 05 50 - Palrnilng & Coaling
END OF SECTION 23 8O 20

Fahim, Manji & deSouza [FvL) Ltd.

- Comuiing Ergieans

FHIN

Flow Ealancing Vetves |f
Seclian 2338204 |y
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1.  Adometiz Ay Yenin:

Avlomate alr wents shall be sulable for [iquld systoms. Body and cover shall ba of
malsable Iror, Floar & Yahee sear shall ba of stainkess sveel, Wabve hewd shall ba of Yione
CGynthauc Rubber). Conneclions shall be 13mm or 20mm as spedfled, screwed BEP. veords
shall be sultable for sendce upto 125 50P (8.5 bars) & 250°F () 20°C) sanvice.,

verng shall bi similar to moded A 550 rranyfacurred by SPRAX -CARCO,

Abr veras shall be provided at all high palnis, on 2l waver cafls, and whers shown on the
draviogs (2 snsute adequare ventlng of the plping systerm. & ball vahe shall be provided o
isolate the wnl. The went outter shall be piped to a mearby comenient dealn using sulitable
ianretar Nawibde rangparent M tubing,

2. Raferencs GpacBiosttan:

Thet folbowing specifications shall be conswied w be part of hese spacifcaiion.
w 220501 - Baghe Mechanlcal Raquiratant

» 220502 - Basic Mechanical Marerials and Methods

= 22 0% 10 - Equipmant Instaladon

« 22051% - Plog Welding

w2305 23 - Valwves & Strainers

« 2205 29 - 3uppents & Anchors

+ 2205 48 - Vibration Isolatish Conerol

a 2205 50 - Painling & Coating

« 220553 - Mechanical Idendfication T

EHL} OF SECTION 23 B8 3%

—

) Faphm, Hanj & dedouzs Pt LIt
Tk, Conaling Englnsers ]

—.———-—‘—-——-——
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DATLD 1 2R ARRIL, 2020
MOTOR CONTROL CENTRES
1. Goneral

a Scopa; The Motor Contbiol Congres woiks Im;lul:l'ad-ln the scope of Mechanical Contract
art: showt o0 he drawings and gheen in thaca cpedilcatens, B shal Inchide bul not be
Meritted 10 the [odlowtng:

¥ Motor Contol Cantras (u0C's) & Starter Pareds (S5} for HYAD $Upment.
¢ All sutgafng peser cables and earbing from MOC's and 5F°5 t0 equipment.

¢ Al conored cables Tor the centrol system speafed herein bemeen MCOC's, 5Fs,
ramote atanters, push buttans, caniral devices, alarms, maredng, relays, s

»  Inswiladon Malerlals and Aocessores,
+  Tesing and Commitelonig of tysesm.
b Gt Sy suen approved by Bettric i pedior,

The Contractor shall be resporcible for providing witkia his bhd price acry addstional
rquipmant ard/or maks modificatkons i the ekecerical equipment/riatarlal 1o wwlr rhe
requimemicnt of the equipment offered by him For ensining proper operation of the
syskem as appeoved by the Englnear, Where siated on the drawings, the Hecuical pewer
supgly shall e peavided by alectrical cantpactor upie the Incoming ternination palnt b
the WCC

The MCE Inskallation shall ba 25 per MCC suppllsr recommendation and site Inalation
redpilrement - - - * )

by Standerd Conditloms: All Quipment shall be dwifyned 1o aperate satlsfactarfy and
conbinuously uruder the follewing condmionE:

4 Supply Voltsge = A0 230 vobts =10% three phage, faur wire )
+ Supply Frequency - W Herz

+ Amblent Temparature = 113 F (5 O max.

+ Shandarnds

4 Boush Siendard Specificatons and Code of Pracifoes.
# Paklstan ¥andard Insunethan
& |EE UK "Wirlng Requiaton for Elactrlead Inscallavians™

«  Igress Frotection Class = Indoor P40
Qutdoor Z P34

g Rubes & Rogulstions: The Moter Comired Cemres Inctallation woeks shall be camied
oul by a Scensed Jonbractar, suthodzed 1o undertahe such work under the provisions
of ths Bectricicy Act 1910 and the Eledricity Rules Y937 a5 adapied and modifled upto
date by the Covernment of Pakltan.

The suppliar shall ba responsibde for submining test cerficales and having the
installation passed by the Government Blacirie Inspecton, Al requiremieais of the Electrie
inspacior and the Blectric $wpply Compamy shall be complbed with, B

) Eguiprent apd Kiatesiple: m othe fpecflcations, Cerlain brpes and mahes gf - el
aquipmert materidl have besm spacifed onk for the purpose of reference and “7e, 7
guidince. Flor 0 procurernant of the masenals the suppler shall subalt w et |,

Engineers For approval, the names of the ranufacturers and oiher wdhnical daia as b

. required 1o satisfy a5 19 the suitabBly, durabidty, quallty snd LsalultsE of e macecal &0~ Ly

intended to be purthased. When advissd by the Engineer, ampas of maverlal shall be

provided free of cost fae appeoval. If the marerdl or equinmeni gtfered under ik

. Fahdm, Kan)k & cheSauza (Pl Lid. Motor Conird Comtras
i pi Conaulilrg Engrioes Sectlon 23 BT 15-1
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provision ks, [n (e aplndon of the Enginger, aqual w0 of batier than specified, it will ba
ghven consideratlon.

Brawings & Data to Be Fumished By The Contyactor. The drawings and data ro

b [urnfihed By the Contractor for epch afecoical aquipment shall include the fpgowing
A% appdecabin:

Shop drawings of MCC's and 28 showing dimensbonal plans, elesatons, secilons, lne
and wiring dlagrams, foundation decalls, slomg with the relevant technleal iterapure and
manufaciurers chatacteristic data of proposed components. The Suppiier shall afwe
supply thrée coples of manufactures’'s Instructlon manuals for the instalation, operadon
ard malnsenancs of the spacified squipment including manoeks of spars pans and tools
of che equlpmseni,

T
2) Fachory Test: Al rouilne tess on equipmaent stafl be perforrred a1 the manutachrsr's

works i the presence of the Englnaar of his representatve pdor o delbvery of
#qulpmiend, Test racults and conificate shal be supplled b viplicite,

Sordrod st Protoation Egul prient:
i) Motor Control Cantres (MHEG'sh The MCC shall ba of 16 SWG sheer-siesf, Moor-

mounded arbicle rypa, torally enclosed, $ptash-praof, dust tghtsarid vermin progf to
P40, it shall be factory I2sred and Compleme in A respsct with compoments, malenal
and accessorkes, and finkshed acoonding to 1he specilicatons.

The ML Shalk

+  have cempinent: with short Gircult ratings to IEC S47-2, lcufks ar 47 %v {as noted
*+ o el MOC Equipraant Data Sheeth,

bt desbgreed fior Mush mounting of all siruwsents onthe Font shde,

be designed for incarming and nutgaing, connactons from the botiden or bop &
required, with remcvabb top & Botiom cower platas.

+ have [t components mounied In 2 Ioglcal sequence and arranged 4o as to Facildata
upmralion and maintenance from the froem onb.

+ have a aparate fubiche for nsmallation of digltal termparaiere Bdcnors and
controllers requbred Far aptcmatic contral,

+  hmee 36.5mm posh-buton & LED ghes, BErnm x 95mm meiers, clags 1.5 T35, HRC
contral fusss,

haove engraved plasthc nemapliotes For alf crcuie.

+  The cabling Inside the MOC shall be propierly tagged tharnessed by means of sbraps
ar cords). Adl indicating, and control squiptient shall be sultably amenged and
clearly fabedied with Indelibles iabals Indicaing the ratings, cirult number, ste, Al
inbermal wiring shall have numbered fecroles an beth ende for ldentificaton. Widng
1t comporents on the door shall be made with Nexlble wirss 1n fexibde PV pipe.,

All mecal werk shall Yz Cleaned dosmn 0 bare $hdning metal, degreased, and then spray
painced wigh;

» e by coang af antl-oorseahee paint (zing chromare) red- oxloe),

# o il h anamdl coat I approved Colowr - Inside and outside.
+ e anamelled

* be provided whih venuladon povts sultably wermin peoal,

*

hpnmr and coevirols choult dingram shall be prowided ar 2 soiable kacarion nside
e BT,

3

Fabdrn, Hhii&dﬂtm{ll'ut.]ud. Motor Corurel Cantres )
Corsusing Engirvam Sk 238715 -2 B-

|
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Oadoor Starter Ranale: shall be totally enclosed, weatherproof type. These shall be
suitable for mounting on a gabsnlsed sted o BCC padastal. Tha fromt doar shall be
lockable hinged and gasketted 1o weather-praod and water tight design (P54), The undt
shall be sumble for outdoor duty wddr ol local reather conditions and desigrsed 19
aHow For veniidathon and cooling of the &quipment,

Al cable codinactiong shall be From the botiom. Sultabla cable gland with daadhar=proof
shorvt For PYC Inaulated, PYC sheathed amnoured o wiarmoured cables for sizes
shawn an the drawdreg shall be provided, All ke pans of tha switch bawd chall be
protectad from the Front o avold g accidenial <contMu: during operstian. Al
Irdlzabon tamps shall be visible fro cutside, while the aperaing swikehee and push
bumeons shall be accscalble after opening of door. Al Intarnal wirlng shall have
nismbered Farroley and shall be rultably strapped o suppormed.

Where bt bavs are provided, these shall be of high cosducihity ElbCIrolyTIC COpeet
Irrstilated By PWC conedring for protection agalnst wealhs,

The ourdoor panals shall be mindmum 14 500, 0o sheet sies| palrwed with two
base coars of zime-dhromata/red-oide palnt and fnlshed In bee coars of heavy enamal
paint stove enamefled inglde and curghde it calowr 23 spproved by the Enginaers,

The approved donger sign, swikch board deskpnagion, supply source, etc., shall be
wricten on the front door in conspicsaun s Wars, in red colour over while backgroursd
& power condrols circuit diagram shall be provided inskde the panel.

Indogy Btarb Favele; shall be wall or pedestal mownted depanding on the location,
These shall be fabricated Trom 14 SWG 2.0mmn sheer st2€l, having hinged lockalbde door
and fmished in 3 manner as spediied for MOC Al Indiczion and onird Compoaents
shall be accessibie from oukslde. The panals shall meer the other general requirenents
a5 stated fior MOC,

Where pedesidf i+ provided It ahall e fabrienied from gahanfscd stesl members hansng

afl gahvanfsed aoceiandies, The nvaundng Feight of the panels shall be 1200mm when
metasured i om the Noar less 0ot botoonn of the panel,

Comtwols: to be peodded for the vanous equipment are desorlbed balodr or o the MCC
Equiprent [racy Sheer, These contols are the specific aperational requiramants of
particular equipgmert, and shall ba In addithen to amy other controfs specified alzeswdine,
and shewn oo the drmings andfod noemally recuired Fov proper operation and
parformance. AW wiring, cobtrol equicnen shall be fornlzbed by the Contractor,

L DN, "OFF and “TRIPT indication Famps shalt he'pmﬂded for ot motors (AHUS &
EFs] am the Mo Conbrol Camire,

W For &l motors connectors to the MCC proviHon shall be sude Tor Hand-Cff-Aute
selequw saitch for satecting moda of operaton of motars. Hand operaion shall be
shurateghy ON=0FF push bulbons. For aute aperation, i Groudl shahl be arranged for
omnecnn [o exemal circuls for receving switching command Trom 2 Budding
Management Sysbem (5],

L An yoclble alarm shal be provided en e MCC whkich shall operace In case of
ipping of matars ar arber alarm conduwlon: related (o the slacerlcal syewam, alarm
“ragr, arcepr prd reser” fariltles shall be prowlded,

M Lamp "push-to-test” Rcllimy shall be prewvided on MOC

W Tem tpare changeawsr contacts 4kl be provided oo each sianer for Emplogmees
use,

W} Motors with winding smbedded thermislor protection skall be provided with
Sullabde radayd It WPwi MOC 1 1Apd Startar I L MO Svier- Redling,

Compoaanta: The MCC's, Indoor ond owxdeor panch shall e previded with all
cotnponents as speciffed s shown on he desvarge and as necessary for the
sansfaciony operadon. Typical componenl speciflicadans aie given balow,

o

Fahin, Hari & deSeriaes [PaL] Lid. bllctor Control Cedrgs

Conesudting Enp e Sorten 2ABF 151
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B Bus Bar shall be made of high conduciivity electrobtic copper. The phase
Idenbflcation on bus bars shall be red yellow anad blue Tor phass, black for natmral
angl green for earh. The phase bus bars shall be of HDHEC finped copper (39.9%
purtiy} and Ingulaced o poaparty palnied with red. yelow. or biue and black colour
codlng [denttfication sequeaccs, F copper puvity bs lass than O0.9% (up ta 93,55,
then He correcr dansiyy [0 be vsad shall be maximom | SAfmme for loads bpis
1M A&, mowcinaim 124 St for loads above 1000 A

Iy Cheult Breakers: shall be single/triple pobe, air break. manpaby operaisd with front
drive. QN-QIFF-TRPPED ngication Shall b proelded on 3l crcult breakers. The
Sreult breakers shall have i [adiadng protectbons:

4 Three pole, termperzture compensated thermal overboad rélease, Taxed type Far
$tirter panels and adjustable for nl cther clpculks,

4 Indkcaling lamps ako prondded a5 shown on the MCC Equipraent Data Sheat and
also for contral system as skated b the specificalons. The Incoming circult
breaker on MOC's shal be provided with under voltage/shunt ralays. Sultable
tohnectlans shall alca be mads to Moot Hecric Appdy l-nl'.m: system in
case the Fire Alarm panel (5 aciivaied.

+  The circwit breaken {with magnetic only Wips for shom=thrcule protecton of
mowor=s1rners) shall haws suirabbe chamactedsnic 10 48 10 Aveid false Iipping
die 10 MOLKE $faming curment. They shall be'lised a3 shom—cirelit protacton
dievicas far molor staers 1o EC 947 & E5é0d 1 Fart | (Categary O,

¢ Al dreult breakees shall be raed fog [BEC947-2, lcufics at 415w,
W Ammaters and Yotomarers A8 meters shall be flush mounred moving Iron, speing

" accuracy Class 1.5 ad thivugh a covrend transformar, The ammebecs and wallmeters
shall have rmeaswing range a3 Indicaed gn the drawings, Ammeoe Installed an
motor ccults shall have approprlals cver=range [EO0K Tar DO, $taners, and 200%
For star—delvy siarrars) far the motor starting cvrent.

W Current Tramsformers: Al coaled, ring rype transfocmers (CT) shall be provhded
hiving transformaiion ratle as indicated on The drawings. The CT3 shall be of
Sultable burden, satoration Factor, and have accueacy class 1.0,

¥ Selecron Swiiches: Amnmnar and volimster selector switches chall b complate with
front plate, grn bandiy, and R=Y=8 and OFF positions for ammeters and RY-YB-2R-
=~ RH and OFF paaitlons for wolbmeter.

AUTC-OFF=MANUAL and pump priaoty sekechor switches shall be of similar degign
with sulcable roarmeptane

W) Laad Break Switch: Triple pole (ACZY) foad-break switchos of current rating as
spetilficd shall bo provided complete wikh frant debve arlp handb and Front plate, -

Theese shiadl also be provided in waber-proof hoxes niar «quipmeent whan motor i
rernptely 1ocaled from the MCC, as a means of safery (3 olabion.

Wi HRC Fuses: HRC link-type (NH} fuses with time-lag characteristlcs of current ratings
ar apecified, shall ba provided cormplets with fuse bases, fuaes &ie, The fuaes fhall
have & fusing Factor 33 spocified for s 01 in accordacce vich B85 83,

, vl Indicating Lamps & Push Buttons: Indiating famps shall be suiable for flush

¢ moning complate with bagses, 2 50 volt incandescent Lamps and shall havre rosenes
of sultable colpur, Fush huttons shafl e of the momenticy contact tpe, Sultabhy
colur cadad DEmeater of thets compotiants shall be 30,5 mm

i) Ling wp rermigls; Une=up 1ermial unhs SEMENS BWA ope o approved equall
wherever providad for contral gr powar clrcuits shall ba uiabde for voltage and sioe
of comPuctors as intHcaned ga the drawindg,

Fahim, Honfl & daSouzs (Fve) L,
mwuﬁmm

conorolied. The fronl dEmensions shall be 96 x 96mm. The meters chall have l



FFECIFICATIOUE

FEQIICT WO 1000
PRadicY TITLE + HE30L HEAD GFMCE BUILDING, KARAEHI
FATHD T 2oTR APRIL, ZB24

1) Theee phape outlel: Sacket outlen for thrse phase cincii shall be The pin (theee
phese, nevtral and carthh ard prosided whth matching plug. Interfockimg shall
preyent wrang connecilon Bataaen plug et Socker,

¥ MWotgr flarters: Sukabie starters shall be proveded for metofs &5 shown on e
drawfrgs. The ratng of 4ach srarer component shall be dtleced keeping 10 wesy
MO0 ratieg, SEMing curnent, operatifg cacrcteisses, sto- All starters Shalt hanss &
midtntan lfe of 0.5 mAllgn operadons (ACT). Exch starter thall be wired lof manual
andfor sutomatie operaion depsnding on the operstional requiremants, The
owlr =hoad redays shall heve protactions saalns phase-fallures siigle phasing.

Direct=gn=Ene Starter oL These shall be prodded with momenoary conbact
ON-CFF push butions, @td [ghts, magnebic contactors, mamalfau-resel,
Aiffererial type theemalsedecmonk overkoad release, trip indicadon lamp and other
Gt SurpeTents aml Jocecoories.

Star-Delta Stariers 5.0.F Thase shall be autamatic-timer contralled, thres-coned
or type. aed meeetiig tht redinements as stated sts for OO 1taMers.

Two Spesd Motor Startars: The stuters shall B2 desioned 1or bwn Spetd MO,
havieg pravision for starting at high oF Fow speed, and meeting the moumsmens as
Hated above for DOL starters. -

¥ VD & Soft Staners shall be procured, instalied & commessioned in the RLCc by
 MCT maonufacturer, . '

) WFI¥s shall ba promected by fuses installed on padiockobed fuses switches n a
separate cormpartrent/ door ta allow,

+  Llve working on WFD. .
v Dead worklng o ot of line of sight motor feqiprment.
»  Threx fute: shall be a5 por VFD manufactuter' s recommendation.

v ol Searters shall be pootected by samil-conductor fusas fon bype 2 OSSN A% per
marefaciuner recompme nclation.

Addiionally a padiockable MCCE or switch fuse chall pe prevhded for motor branch
clrcuit proveciion a5 per manufaciurer medormamendmion.

4. Achaduls of BICC™ & 3P

Tha schedule of MCC's & SF's |s provided under BEQUIPMENT DATA SHEET Secticn—2).
8,  Rofsance SpacHication:

Tht following spechlcations shadl be conscrued 1o be part of these specificatlons.

¢« 2310507 - Basle Miechanical Requirement

« 230502 - gasic Mechanical Matgrials 2nd Methods

» 210510 = Equipmanl Inslallion

« 23 05 29 - Supports & Anchdfs

a 2305 50 - Paintng & Coating

« 2305 53 - Mechanical kentfcatkon ) Pt
SRR
EHD OF SECTION 23 6715 . N
L1 4T B
B TR,

,_H_.Fnhhmuaqmdi&u:{wuud. Manw Ceriirod Carifas  Jf
'.‘l-'l'-lll ConsU iy Enginoen . . Sedlon I3ETIS- 6 B
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FEQJECT TITLE : S000L HEAD OFFICE BVILDING, KARACHL
T

DATED

207" ARNIL, 2024

VARIAELE FREQUENCY DRIVES

1.

Carvarat

Tha Varfabls Frequangy Crives (VFD) shall be capedle of converting 3 -phase; -phase
E0Hz) AL voltage Into & variable output voltage and frequency. The YFD shall also be
capable 10 wpply a full ourpar, vioMage 1o the mober swen AL & condnuous supply voltags
+10%. WFD shall ba able to comeal motors of differant slzes connected dn paafd, and 4
sl b possie 10 stop & maching durity) aperation without the risk of tnpping and shall
regukite ak types of BT landard motows withoul boad reducilon and withaul the matar
ternpériure becarnlng Highar than undsr normal malee apsreatean,

Tha ¥FO shall have fiiters in the [ntevmediate clroalr b ensure thal the S1th harmonkg
pransnttted o te mains supply 5 Umited to ppprow, 300 I must comply wth EMC and RR
redjubrements acoording o EWNS S0 OVDECGE S S).

ety Pyl O it .

Tha Vafable Frequency Orbes shall be manufacbered and tasted W accordance with
GOS0 3wd BSS7S0, parts 142, The metal ancfoiur shall conform P20 wnless otharvita
speciiied in thir ECLAPRENT DATA SHEETE.

WD shall be proded with softwars contralbecrentllation Fan.
Controts:

The cotred pand shall ba datechible type and abla to functicn I meters anway from the YFD
1o &nsars that [t can ba mounted & contral control panal and must comply with IP54,. The
VFD rounit havk an integrated MD-regulator as standard 1o oftaln dased foop condrol, with
014, 1=3%, 4=20mA slgnaks.

The YFO ool system shald be able o accept mindmum Four (4) canllqurable digltal
inpues, () anabog nputs, and peovice bwinld) configumable relay outpur, twe {2
configurabln anxlng outpur, sighe (8 fieed frecuencies, mo (2} emp tmes for each
arcaloration anwd deceberdbor & shall have one arandard A5 485 communicallon port, The
RS ARS Interfmce shall be able to operate with 2l common mdueiey prococss such pa
Ak kel o Lomnenar ks proveood a5 specified,

Réquired Features:

Thiz Variahlg Frequency Dries (WFD7, (equenty speed controller, varable freguency speed
caneratier, adjustable speed drive) shall have the fallomineg fearimes:

&) WpT FrequdrIoy o i SOHE

B IR FrgueE Dy . ccorre o oo e & 1Kz

Q9 Cubput Vo g e s e e rput vollage (A00Y, 3 phast of Z30¥, 1 Phas)
& Minimum efldency of YFOF ..o 95

- ) Frotecuons agaknst twith Ind|cation)

K Shert- tiecdt Phade--Phase
W Shor-ciodc Phica=-Earth

e Rl) Crr=current High-$peed
HE 2
s n) Heat sink owver lempérature

Wi Motor thermristor (e bernperaturs
v Owar-volags fonder-valage

vik Hngle—phasing
wilh Moo aiadled

-"H" Fahim, Haofl & deSouzn (Pt) kid
[, 1]

Yariable Frequency tives
Corepuilng Ermlrisers Saclion 27 87 20 =1




7.

HFECIFICATIONS

FREOJLOT RIF 1 18k0
FROJECY TIVLE . BRAGCL HEAD OFFICE BUILDING, KARACMI
RATEDR 1 2aTH apRIL, Z0E8

163 il OF =g pead
®)  Lbzs aF ser-point
x} Increzse In de ok woltage due 1 braldrg of moter.

b Cantrode e cssm - ~ By manual potenrometer o by exiernal shgnal
[=20maA, 0= 10V, serdal communications pirg)

g Arceleration; Decaleratban TITM .- 1-20 seLs (Separaehy adjusiable)
ke Overdoxd Capaclty 1.5 x taiwd output currant or & second.
2 o raled cutptt cuiment fof 3 saconch,
(TR Ty T 1 1 1% enntinueedy
Sinadacd Funetions:
The VECunbt shall conkain g fallewing nanemum sandard funcgons:
Lverer oflp &1 P$'Con the heat sink.
Protection agalnst wider-volups.
Frofeiion agalnst coner-voltaga,
“alpha=rainver b dlsplay (pha-nomenc code). T
Choica of fanguage in display.
'ON', ' ALARRE inedlcation, ,
gl Tholte of mindmum 12 difféersrd di:ﬁu',n.. 4. output curment, wopliage, raquerky,
speed, output, TorTue, rolor tempara e, srergy kKwh,
Bt The speed moust be conurpdlable via the lkeys {manual operatfon).
B Lock to pertent wwikiterded prograniag of the vFD.

B 4 Indtvdual adpustable ramps-2 acceleragon, 2 decelaration, with a s#ting @Ange of
D=3, G 4L,

W 4 setup manus.
Instalixifon:

The Vapable Frequendy Debves shall be Installed In accordance with manudfacturer's
recommmendations compiebe ln all respaes,

Urdass otharwite spoccliad, the VFD along with it conrod parel shall b mounted on the A
Hardling Undt (8HUL b 1hi3 respect, the Contractor shall b msponsiok: for co—ardination
of tha WAC Jupglier and AHU suppler 10 ensure that a proper space prayishon alang with a
psFage For ventien of YFD by Ity Fan s kept Inodhe AHU Flant Roont,

Coounlasloning & Teating:

The WD shall be commissiorad and tasted In accordance with 150, 85 and manufacturan:
recommendaions. The test mports mdedes mowor (cad test skall ba submilited D e
consuttant for approval, along with technical aperatban end maintenance lberatume,

= 85 4L FOA

dparen LR
- - b N - -

ThevEE-shal-be-supphed with-spares-as-indicated-nthe- SOUBMENT BATA SHEETS, o !
Rasoroncs Spacilfoation: 1 .
The Pellowdng specifications shall be construed to be part of these specilicatons,
+ 3305 01 - Balc Mechanical Requlrement

# 23 05 02 - Basic Mechanical heaterials and Methods

. Fahim, Handi 8 debouza (P} Lo, Warkabbi Freuancy Db
3]

CrwaLiing Englneern _ . Sechn 2387 20-2




AFPECIFICATIONS
FROJECT HO 1 1RRD :
FROJECT TITLE : 880CL HEAD OFFICE BYFLOING, KARACH] .
OATED : ZoT" APESL, 2028
v 230510 - Equiprnant Installation
« 230529 -Suppont & Anchars l
« I3 05 30 - Falnting & Coating
» 210553 - Mechacal Idenufication l
E— ]
__ _ ]
: |
L.
ey |
L r r L
o
. Fahim, Hanjl & deSoura Pl ] L. ) Worisble Frequancy Divms ey
e d Consulting Enginears Sechun Z3AT -2 l



APECINICATIONN

FROJECTY HOD 1 1EPD
FROIJECYK ¥ITLE 1 $3ACL HEAD OFFICE BUILDING, HMARRLEHI
DATED r TOTR AFRIL, TCRE

TOOLS & INSTRUMENTS (ELECTRIC CHILLERS)

1. InBITUSRREET RO

: _“' % ‘“iﬁﬁi‘ﬁ'h‘ o
. |Mowdded plastic mammtar. Fecurate v 3 ranom - ¥ Inches water r.nlurnn 1 o,
ssomes ta nclude 3 o fedbde Jauble column pastc lubing, 2 connect o
Fotings for fh* phpe thread (o) sheet metal ducly, @ maoating screws & 8 oz,
Bolibe gage ol _
2. Hng psychrometer complte with gy raplgcamant wicks & msimodtlans &) 1 Mo
shide for RH calBiration Pange 2FF ta 120°F, RH 10% to } O0% on slide
3. {Digial teenparature ndicator, 4 At LED,G- fugh display, complete with| | o
praba. Range O 16HF
4 [Clung on Arenele with st moges 0-5, 0210, 0=25, 0-30, 160, and O] | Me,
450 amp readdy Facilley, Induscria grade Japanean make
5, |Digiral rayttingter Tor voltage, cument & reckitancd rangas, ndusrrial gradel T Ho.
Y Papaniese mak -
6. [patr Orsulation Tester) 1 o,
7. JRimor Vitomerer model Compu-Flaw 5855 1 Nc.
B, |Fn Brushes each with plastls handik & six difarent size brushes & Mos.”
8, {Eectronle gas leak dateCIod 10 SHET QaF comeeniraiions uplo d5ppm.| 1 Mo,
mplebé wilh battéry charged and case
140, Il.abmatnqr glass tharmometer — range B- 1O . 3 Mok,
11, Ilaburatnr-r olass thermemeter — rarpe 30°F ta 120°F 3 Mo
2. |I-'|asl.er pressure gages — U-130 pst 1 Ho.
13. |H:lﬁg=rint £haraing gage manlfald I Mo
% Tools
ol L e T TEMDEICRIETION S
i a4 e B AR
L htnl Sengw Drrm' thar Head: 2 etz with plasdc handlas (30 Mos. p-u:r ey 2 5ers
b [Setof Strew Orhars (Philips Head) wath plastic handles {10 Nos) 75218
L. [Setof Moed spanrers (10 Mos, per s&0) . PR
d, [5at of adjustable spannars (& Nos. par s 2 Sens
¢ [Sa10f pllers I Sans
. ot of hammers {4 Hoa) Z Sens
g Hack sy with bades 2 Sars
h,  [Testars, wing-surippers & oinr Srriall bools 4 Sans
END OF SECTIOM 23 83 1D

T

_H_, Fahim, Hanfi & deSouey (Ptdted, =~ -4 Toots £ ncuunviy [Elegtre Chllars)
- Consuirg Engfrmare ’./"' Lo Seclon VB 10- 1
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AFECIMICATIOMS

FROIEST MO : 18p0

PROJECT TITLE 1 $SGCL WEAD OFFIOL BUILBING, KARAGHT
DATED 1 07 APRIL, ZBZ8

WIRES 8 CABLES

1. LV Sablus -

Tha LY cables, to 65 6346 and 1EC 60502, shall be 1 —core or 3—oore or 4—are ar 3.5 corg (-
care-with rediced neural), compacted shranded copper or alurninlum conductor, PYC or XLPE,
with specal shearhs insulated, 3t required. |ad up with sultable Blers to make a clroular shaps,
Where requbret, the cabde shall be galvenied stedd wire srmoursd cver an exirvded PC
hedding and prerled with an overall special black P sheath. The woltage rating shall b SO0/
10000, and the eoree thall be colour—cadad. The zize apscifeatan, and make of the able
shall be anbossed on thit sheath ot 0.5 s Inieceals (maslrdim),

2 Bultdno Wire and Cabla

Cable and conductors shall be FYC or X0 PE insulated. with PWEC sheaths, asrequired with comper
COnMUCOTs, Single /multhoore, SO0 1 QH)-wlt grade {or ght and socker chewlts and G001 000~
wolL grade for moler and pover CIFowirs also, o B3 6004 & B5 6345 and (EC 60502,

Tha heuiral arw! phase conducrors shall be colowned black and red/ysllow] blpe respacovely,
The ciruit protectie congductars thall be of bard drawn stranded bare ¢lédmolytic copper shove
the 28 of bme (12 PG, wilh & greenfyellow shes af ermdnasions, and for 6nmd and
bederr 2 greenfyelow BT Insulaied conducior shall be used. For Eolated parthing of data)/
COMPLbet Fystems, 8 Cream olourad PC Ensulared conductar shall be vsed,

3 Ietpmal Cably installation

In general, Instalfadon work shaf be in accordance with the manufacturer's racommendations
and 1EE Regrilations.

Each croult shall haoee I8 owm separate feutral, and
Lhe "Woping " syerarm for widng shall be used.
o shall b made ot mals swiches, distibution
boards and parsls, 200kal cratlad, fight and fn
poinmts and swiech Bowxes oplyt oo pents shal be
made In joint boxes, nor will oy “through joints" be
Cl e

P/ PYE 3—core Nexdbde cords, shall be weed for
conmction to the luminades and Hxiures from the "" 5
cefling rosejoutdet box, dwough 3 -temminal ™" )
Falyetiylene terminal  blocks comphing  to ]

B5 EN 60948, Sofdered or cimped tinned copper F"""'"""""““' rerminal ok s

ka3, shall be used on the termination of cable: and conductors §0mmt and traer, Ak mub-
core cables shal ba provided with compreasion glands, of the comme mwe and e, at panel
eniry pasibigns, ; L

l Pirwier cabdes ihall be insiadled on walls ) SWrUCTURE,
j{f of cable orays, [ cable dtscts, amd I undarfior
. cable trenches, AR (nStafatfon material and Mxing
. . acessories MKh a1 spacers, clamps, saddles,
vy Leppar’ brackers, glands, gy, pks. muts. boXs plugs,
cable tes, Instdation tape, heat shrinks e, shall
e e {ﬁ\a be provdded by the Contractor withoul additlonal - R I o

v cast. Cable a3 -

Fahim, Hanjl & cheSouza (Pve) Ltd ' Wire & Cables
COsUtTIen] ENgAnests Seclion X605 19




EFEICIFICATIONS _

FRAOJAGT WO i 1900
PROJECY YITLE 1 ASGEL WEAD OFPICE BUILDIMNG, KARACHI
DATED 1 20" ApEIL, 2024

Wartical cable mwst be clamped b cabbe
tray Maddsr with oetal claan,

Singls and nwlik-core cables |n condult and
pipe shall ba pulbed aftar the srikre racewsy
syftem has Baen completed, dried out, and
clenred of all sbspructions, wing a wire
brush ad cutting emamdred,

The cabley shall be tvaalled an the surface
of wallyfsirusiyre by using heavy duty
spacer saddles and Clamps at Intmh
accerdance with 1EE Requlatimns. The (11

and <lampd shal be made of cast=Uon or steel Cable clears

thospal-npa of approved design. Une up saddies and clamps shall b wsed wherd moes
cables than one are to be Instalied, The saddbes shall be fixed bo the wall) structure by reans of
myhan plugs and Etedd Boms,

Tha cables Inecalied In e tnder-Aoor renches shall be fabd in single Hir, when Taid on che bed
of e orench, Cablas shall abso be ciamped an the walls of the orerkh by means oF heavy spacer
sacddles and chionps of (nswiated materlyl, or fiked on brackets Ofouted Ime the side of the
erench, B mEmur of E00mm interals. Tha canue o centrd dstances beproon cables shal
be equal ta nece the dlzmeter of tha cabbe (FSmm pminlaum and 150mm maxmuon]. Al cables
shall be spaced et beast 25mm frim thach walls,

Cables inskalled an cable tras Tadders shall be pulled swer shave pudleys Ingtalled ON-LEMPOrLry
brackars The =ables shall be spaeed apan a1 distances 2aual o mwice their overall diarmeter,
sl i dewwm with ciraps or cond Cables i trionkdng shaf be ded on ckmules.

& Entarnal Cable estaotionn 1

tn geners, the Insraflation of external cabies shall be cwred out in accordance with the
rranufacurer's commendenons and 1EE Regulations. The beading radies (33 a mulgple of the
overall cable dlameter, do shall pot be less than

SO0 1 D0 XLPE or VE calle 12de
700715000y XLPE cable” 15dg

aven durig handiing, gulling, and nstallatian. A o) mardmuwm of 5% of the colde lengih shell ba
peirdded a2 $lack (ar werTainagion posiHona, Indaw-pits, <l

Cakies shall generally be lald paralkl to roads and foat paths, withn the appropriate serdoss
reservations, Chrng excevatlon, laying and backflling, the adjacent ane intersocing servlce
pipes and runs shall oot be damaged or dsturbed,

Cabde drurms shall e carned on suitable rrallers and unlobded redr pobnt of rie, Sy nodling
shall anky be In the direculon of the amow marked on the drum, IF heesting sguipmend iS5 no
avaikable vamp boards (max 13 with a wingch or 2 ood! of rope arcund the Srum shall be usad.
The cable shall be 1ad aur by lacking/propping she drum on a6 Lxla,spkndie, and 2 braking
plank Instadled below, Care shall be taken to see that the mandfaciure's recommended pulling
remsdon |5 ngp excesdmd. Cable mlers shall be matalbed a0 maximum 2m spacing {1.2m for
heawy cables) and at bends, A cable stocking o pullng eys shall be atiached 1o the leading
edge of the cabfe for puilng pueposes, Cables tnall not be |aid if the tamperate is below 0T

The Foltawing methods shall be emploved for laving cablas,

Fahim, Narfl & de3ouzs (Pet) Lid e & Cables
Consubing Endlewar: " Sectlon 2605 10
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AFECIFIGCATIONE

FROJEICT MO 1 ftaem
FECJAET TITRE  EBEOLL HIAD nllru:u BUILDWN D, KARAGHI
DATED P 20T AFRmiL, ZT4ZE

Loyl st fram = trader

Il Ledng by hand

I Laving by onoxar—driven mollacs
i Pulling by winghes

I cable 13 to be carmied by hand (un-suppermed by rallerss, men shell stand 4 to Gm aparl along
the route. Flaking of cablss [“figure-elght metbod) may be employed, Ghing care to prevant
infringemsant of the rminirurm tending redius requirsment.

Diractly buried cabbes & raceways shall be Iald with the mindmum cover shown belowr

T'rpll of Cabda/Raceway In Open Srownd and Lindar Road Wy (narm}
Under Favament [mm)

by Cablo E] 1400

L¥ Cahle 00 300
Commundcauon Cable L) 00

RLC Pipe S50r 00
Communication Duct 1) B0

rCpps 500 -

For directly burled cable, excavation shall be carried cur In accordatice with BS8031, and shall
be kept free of wate? and procaciad ageinst damage of collapse. Balors cablas am had. the
Battom of phe trench shall be graded twanly, claansd of koose Stomnes, and then coered for the
fulf width of the rench with 75mmn thick fine riddlad-soilfsisvad=sand beddng On compacred
Smm lapers). Afler cables are lakf, a 50mm thick sand cover shall be Iadd over fe cable, with

S0¢nrn thick protectlve bricks/iHes prowided along the entle length. The first leyer of back l]ll—-

shall be placed manyally and cormpacted by hand punning uodl a thickness of 150mm over the
covar e I3 reached. Addional favers chall be i In 150mo incronsics and may be
compacead rrechanicalby.

When able renches are opened all cabley shall be [ald a3 quickly as pussll:ﬂe. The Encineer’s
apprpval shall be obcaingd bafore & tranch i5 back (Mked, bt Generally backhl¥ng shall b
commienced within 24 howrs of cable (ang and the work comphited spesdily. The minmum
spacing betwezn Cables of various hpes shalll be a3 shown below:

Walee MY v Communicatfon | Egulpmens, Fips Work]
g (i} firee) 2t {mmy)
Y 0| 30 300 300
Ly A0 25 1843 300
Commundeanan 200 150 &0 200

Multi-corg cables I plpa and doot :hal be pulled after dve enthe @ceway system has bean
comphied, dried out, and cleared of all cbitructikons, using a wooden manded (200mim Tength,
i 10mm less than plpe dia) to ensure corte! Al nment. '

Afrer insiallion of cables i underground ducts and plpes, the catie shall b suppoitad Fromm
the botpom end of the pipe and (e pipe ends shall e proparty Blugged Ind Sealed 10 provene
Rigeess of wakér or vermin

Underfioor zabke veichas shall be congtructed by cghers, Al installathon materlals and Nudng
BFCCRFSONMS SUCh &% hangers, spacers, clamps,. saddies, brackars, beass compression glands,
s, pins, nuts, bolts, pugs, cable tes, infuldtion lepe, heat shrinks, erc, thalt bt prewvided by
the Coartractor wirhoat additional ool

O compeation af laying, werminaung, and xanhng of tw cablas aod CFCs, a plan (1 :500) shall
be prepaed. contalning tha followlng details:

r"'-

Fahim, Manjl & detouzs (Pt Led Wirg & Cablgs

Consubltng BEnoineers Section 2605 19
Fhtd g Endl
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SFICIFICATIONS
CILET ND i 1490
DJECY TITLE 1 A%GLL HEAD OFPRCE BUILDIMA, HARACHI
TED 1 207 AFPRIL, 2008

- Iy Type of cables, X-sectional area of conductors, rated voliage.
0 Year of manefacwre, month and vear of laying,
Ik Actud biid lengihs batwean cantres af the joines, snd batwean then

and the sealing ends.

b Exactlocatons and depths of cables and jobrts i relaron to Nxed pabmrs,
The slectrieal values of th complated installation hall be meatured and recorded:

I} Incwlsthon reslstance betwesn comductors and bamween conductors and eacth farmaur.
i} Conductor reslstance, vsing a sultabde megsurg beldge, of alf cones
M Capadtande bebamen condudctor dod Diwieen coftucioed and cank) FMOLI.

Cabls Temninslions & Jalnks

toble terminachans, joines andd accessories shall meet with the cable manufaciurer's Jpproval,
and work shall be carried o by specialing who are fulty qualiflad and competent

The catde cods shall be feapt properly sealad with hear-shrink caps vntll joanting or Werodnatlan
work commences, Jolts and terminaiions shall be of tha gutdoar or Indear ope, A5 required,

Conductor connections and Garminatons shall
br made with compression Ferrubs: ol
hl;:-.ft.rlnlp teminals, 1o B5 91 wilng A hydraulls
oimmng- tool th & compers ser of deesh
capabls of high prassures.

Cabh lug

Cable eniries into panels shall be made with brass nickel Rk woly
122008, of the corred sizes and types, bo ensve proper support and Sealiog of the cable, ard

acod ewthing of the armour/ waiding.

All cable lug ferminations shall ba geaked
usiiy hest shoink Shae compling
BN 12068 to prevent the ingress of molstars
or chirt at the Jumcton betwesn the nsulation
end and the back of the cabls lug.

-

Haat shrink Tubimg

o P Thgnbn
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orved Cable 1oy PR
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& Cabis LabsinMarkers

The cablbe narkens shall be Kcated ar svary podot where 3 catle enlers & holkding, sub-stilon,
pdinth oF fasder=pliar, ar sach Jobnt, and along the roube of The cabla st inenals not exceeding
A5m,

AN cablerfwiret shall be properly labelled inside at both
emanations ends  Tha Lbeling shall be o5 pec alecrrcal
eholnanig practios and of rugged Industrial grads materlals,
mauficted by mputable cabde  accesscry  manuficiurers
comphing with EN 50204,

Each phase, neutral and earth Conduciir cabhy shall be labaled, The
labelling shall be cansisient wilh kel an foflowing shopfas-banlt
documentation submitted by COntracion

* Lot ks, )
« gireyit Inbed schedules pasied inside exch pan
" amd cable schedules Cabile Labetls/markers

Cable markers shall be magde of concrete, S00MmM square by 10Gmm tilck with brpresced
characters. They shalf be made of grade 20 candrare, as delited It CP110, wilh 100
lﬂ-prigm The warding shall be 4 CABLEY, "LV CABLE" or "COMMURNCATIONS CARLE as

ropdate, togethar with cheeuit details. s instrocied by the Engineer; In addidon, the woed
'mmr' ahall be added whers aperopmiss.

The catde markers shall be insated flush with die Mnshed ground level on the presis |dw
of tha cabile

Ther caltls markars thal be |gcated ab swiry point whane 1 cable anters 3 bulding, sub=
sration, plindh of ferder-pAlar, at each jomnt, and along the route of the Cafe at intervals Aot
exceedig 45m.

Fahim, Nank & dasouzk (Pvt) Ld
CONIUNING Engimers
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Sngle corg cabdes @ crefofl) and polth=-core cables on cable tray/fadder shall be clarmped
with cahle cleats I accordance with IEC 61914, The spacng beoween the claats $hidl be
mare than So0mm. Thesa shall be provided only if explicktly stated in B0

P 38mpla plcTur showing cable Cleats 5 given below for reference.

Cabla cleats

Irstniiation Galdaiice for Alunslnium Cables

Use propsr sulpping wols 1o ok =7
famage 1o e Indhidudl conductor R

wiras  during  sirhpplng,  Smpothly ek i %
ramc the sheath and the separaior eowFia Ty
tapa, Mol betwesn  conducier  and™ HL vt o) el
Inzulation) cver the entire length of the .7 7 gL
LondLctar. v

When  aluminkum  and  Copper  am
axperad to alr, s covered by an ddde
tayper, The oxide [xyer on sluminbum has
hard culer layer and Thoes sironghy 1o
the afunadrdu, Whersas 1he oxlde layer
o <oppar 15 rekdvely solt and
conductihve, Dud 10 high resisiance,
recncve The gxide kayer.

Afrer deandng the film Fom  the
ahurripdum, Immeed|ately apphy 2 special
paste. The paste 15 o oxlde breaker
and prevents the formation of an Insulading alumbniunn cdde coating on bath the conducoo
and cable up swfaces and decreasas (e coniEct reslstance,

-

-—---—.—-—_-1-'-—--—
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Mace the crimp barrel of the bimeatal Cable TE8
lug ver the ctripped conducor end. B
Ensure that all whres of the conductor are
within the crimp barrel, bnoonder to Encune
optimal mechanical and shecirical contace
the barrel of the cable lug B2 plryslcalhy
compraastd sound the eonductor. Citng
the bimetal connacdon cofrecty ta avaid
apan crcuk atior arting problems.

When the bietal lug har been orimped 08
onte the conducior a heal shrink shevse §
Should be applled, The heat shrink deeve |
shall coniadn ghue, which mels and oreares
a 5eal when heatzd.

. H_, Fahlm, Hanfi & deSouza Pyt Lid Wire & Cabtes
- i Carsulurng Engmvsrs Secilon 2605 19
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RACEWAYSBOXES

1. Owsmral

Cable trays of differeny types shall be ubillged a8 per 2rea -3IE réquirsranm, Theses shall ba
&3 Tolkowi:

) Ferforaced cabbe tray

Whers requirad, PUT shaathad wiong shall be nm'In sdmicaby panern paforated fadth haoles
over xt beatt 30% of the plam areal hot-dipped gakanised (after fabricedond or pre
galvankedCl) cable fray of e spacHisd gauge o B AETETMEMA, supportsd with HOMCAF
hangors, gabankad sice] guy wires, o heps—dury brackets at 1.2m Interals,

Where required, widng shall B+ run o0 hot-dipped gahmarused {after fabrication) ¢able
Inddara, 10 BSAEFE/140HNEMA fabncated from welded shee! stecl, In 244 minimum
iengihs, with slatted nmgs.,

Provisions shall be mage in each secghan for sirapping U cables, clannpldng <l prodect|we
conduns, and having slip AL, Interfockng connecior <oupliogs.

Suspension and support frem the chructure at 1.2m maxinum Toddyals, thall be
mechandeally sdequate for the welght of the cables, Mo welding 10 the struclurg shall be
permided. Factawy made cannectars shall ba usad ot jdnns,

Bonding Hinks shall be provided st each Joind and

seaured by serews, auts and shockproof washers. The, o -— _??_. .
honding lnks shall make contact with the metal of . “’""*""_.: - T *
the trunking or fitting, and continoity shall ot "*-

depend on contact throsgh the screws. noe on

remetrval on slte of palnt finish from Ferrous. metal, - I}fﬁﬁ

For werilcal cables cowers shall be claonped ap ntervals
mot  exceedng with 1.5 metars with hot dig
gahanised flat damps

b) Cable Trunklng _

Whera recuived, widng shall Be run i hot-digped ghlbvanilsed fafier fabirleationd sheet el
cable punking of the specfied pavge complere with al Feegs and  accagsories.
matiofactored and inftilled b accordance with BS JE7E/MNERCA. The Irunking shall be
constructed with retumn Langes, Trunking covers shall be secured by anchored wrn-buckan
ated lthing bart, and rinimium kngth of Indiddual sectons thall be 2 44, The trunking
shall b+ auspended/supported from the stractune A0 masimues 1.5m intervall with Jocaps
ad hanges Jabricated from HDGAF, Condult drops (rom the temking shall also be
supporned with hingers. Faciorny made contwerors shall b wsed at Jofins.

Junctions ftee and d—apd in muhl—companment trunking shall b double depth 1o avald
reduction in cabling space, Cables [rvertieal rung shedl be supparied by pin racks, prongs, o
bekdging pieces. Fiva banTers shalt ba provided au each Aoor level, Adlowance For &xpanion
$hall b ncorporated.

Bonding links shall be provdced 3t sach jodnn ard Secured by sorews, rars and shockproaf
wa.-shm The bonding links shall make ceomact with the metal of the trunking or litkng, and
I:'v|:|nr|1:l1|ult'.I shall noL depend an conact thrangh the serews, nor on ramosval on site of pakni
Mwilsh From ferrous mstal

Where required, wirng shall be run in screened floor o surface T trunkieg as spaciied,
complete with all firthngs and accessores, manufacnired and instailed in aocordarce with 5%
4578,

"'H_’ Fahin, Mani & da50uza (Pet) Lid Aaceways /Boxes
i D Consuling Englreer: Sectlon 26 Q5 13
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f-“ structure with at [eass 33mm of concrebe oiamr.
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= GOt

The Engingar drawings shall not shew condult reutas
and all the plarning for amangling conduin rayres shall »
be carfed cut by the Contractor to the satisfactlon of =
the Enginesr and submitted vide his shop drawing, He
shall coordinate the souwts with other rage
Sontractars ard after sign Off fagrisrents cany o
e mstal 3l on works

The entire ool Sy3iem thall be  essomllally
comphried Before the wire pulfing is taken in hand.
Each conduit run shall by wested for continuity and
ohsiructions, All obatruciions shall be deared In an
ppwved manner. Water and malstyrg that ras enbened any secpon of the conduwlt installapan
musl be dried with sulaile swakss to 1he satlsiacrion of the Enplpzer,

Adequale gxpantlan joints hall be providied m @Al condult runs passing across the &xpacsiog
Jolrts I comerswe alabs of the Bl diog,

Full boxes shall b Inswlled In conduit muns 28 Inend: memtianed balow to facllliine dia
pulEng length or wirss: -

i} Suraight runs ' 20 metars
i Runs with one 90 degres Bands : 15 meders
110} Rund wich two 97 degree Bands 10 meelars

Tha iinlmum length of Inspection fpull Boxes shoudd T Four drass e catde manufacturess
recemmanded bending rmdius of the cable

All muliple nany of condult shall be aranged synmatically,

Exposed runs of conduil whers requked $hafl be femiy fxed by means of hosphal tpe
saddles, damps and brackers #1c, 1o the sorfaces of walls, colurmns and 2ellng. Raval plugs of
Fhil phags may be used for ligng saddles, <lamps ind Brackats #10

The spasing batween two saddles may not be more than 307 The eraight runs on waolls may
b 18" 10 24 belinw the colling and In the ¢vent of any sbsbruction one to beams dva relns may
- be routed arownd them, The condull shall have & minlmwm dearance of & mm from the
surfoce suppOitng L Purpose made speclal dips and brackes miy b required at loms
Slnaarond i 2uppeort the congull. -

Mo condult less dhan 25mm dia for Widng, The sire of comdult shall howesver ba dakermired
from the number of wires required In the condult runé ascording to number of wires allowed
a% pir [EE Regulations,

PV canghalt
Where requived, wirlng ahall be carcled ot in ebectrical grack dgid PV condubt, to B3
AG07 6089, minimum 20w dla, chpped 1o the
surface with heavy, enwmefed metal spacer bar
Eaddia, 3 Ihtenals specifled in thie IEE Hagiilatiang

(rwl paUgs ared 321 Finidurs langih sorewy shall ba
fuaed for fixing the sxddles), or concealed In the

Flexibe PC condult with appropriate glands shall be
usad for permbaating all conmecions b0 recessed
lighetng Axgures in Ealse—Lalling,

-

_‘_,H._. Fahim, Manjl & deSouza (Pvi.) Ld Racaways Eoxns
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junchan boxes used for PYC conduiting shall be of 1P 44, Polypropylens, plass-Nbra
reinforcad, with IF 44 PVC glarsds Tor eahle entry and ext and tarminal fxing arraagémens.

Ho o o Jadahy manufcrurad PV boxas ane alkewed

Sles] cancui

Whars required, wiring shadl be camlad out it by galge (L6 minkmum wall thickness,
Class B) bevewnd soeel condust, to BS 31, mindmibm 20emen dia, provected quedmm, Class 2
with mwo coats of red oxbde anti—comasion priner and rvo coats of stoving enamel, Clipped
to thie surface,

Condult acoesiorss, to BS 31, shall be castron or of 156 b.g shoet sweed, with proteciles
treatment ad abonal, Condult peedpasions shall be prowded with soft, rounded, biass bushes
aid bk futs, Saddms shall b of the heavy-duty hospital-typas, and shall be Jnsialled ac
spacas recammanded by ihe IEE Regulailons. Additkonal supports i the foim of 40mm x
Zmm Mg or 40mm x 20mm x dmm angh 'on shal be provided wherever recessany. Mo

waiding to the struchure shall be permined. Flexite stegl condult shal be used whh

appropriate glands for terminating all connacions to sequrityfie darm sqlbipnent b fae
celling.

Gilwerdsed Copdyll
Wi reclired, exiernal wining shall bhe catied our In axtra lght-gquality hot-dip gafvandsed

steel pipe, to BS 137, mindmwm 15am dia insafled 23 sbove, AN aciesSorles [bends,

enckets, reducers, couplers, checkhuts, e shall alzo be galvanised

FAexinle ftedl condarir, 10 BS 7316009, chall be ysed for final conmacifiond Lo moors and
Ot eI prent subject o vibrathon and movement, The flaxible condult shall be eacased in
water=prool plashic, retained with jiilee—cips. Ends of the conduit shall e weited 10 brass
coUplarEfadiprers.

UnilecPear nums of cocdulty abel have at feast SOmm of condngts cover, vt B well 3 oalsd
agalnst the Ingress off modilure,

Uy Floor Duacie

Where required, cabling shall be Rid n refrfocced cenmnt cancrgte plpes to ASTh C-14/C-
76. with borss that are smooth and énticely fras from rough spats, shaop adges,
Imperfestions, and prowberances, The plpes shall be isaled mivdmom GO0mm balow
grack, with T5mm thick fine riddbad =2 Felowed sand Badding under and 50mm thidk cover
ovar Lha plpe. Jodots o plpe shall be made by wezpping one lag of 2 tarred gaskat arownd che
spbgot of one pipe and pladng it int the colke of the other péps, The jolnt tholl be ABed with
camant-sand 9:1) mertar,

Where required, cables shall be run 1 communicatlon cable duct of overal size 300 x
$0man, prondded with 4 Hos 100mm dia fwdlow openings wirth chamfared edoes. If shall ke
precast with falr Face sovfare and constracied with dass "B relnforced cerment concrete (T
1.5 3) well cured. The openfngs shall be smooth and free of ary burrs or sharp edoes, The
Internal dlameter of the openings, shal not vary moes than =« 1,5 parcent fege the dgsigned
dismistar, The wall chlicknass shall not be bess than that showm i the design by mace then ©
parcent of Searn whichever s grezier. The cable ducts shall be repeoted on accounl of
fraotere, oacka passing through the wall, defects that inEicae Impariect propariamng,
mixdng, moubdings. surface dafects indicathng hondy—combing oF open textiws, damagad

. ends, where such damage would pravans making satslacary polnt, The cable duct shall be -~
BF pF PTC specificaons sewd réquiremes, and lad with bedding and cover as detalled

[
Where required, commumistions systanys wiring $hall be run in P¥C piee (Cass D ar E), ta BS

3505, burled G00mmwn beow grade, with 75mm thick flre niddied-soll rskeved sand bedding '«h

__,_E [ Fahim Hanjt& desouza (Pa) Lio Raceways B0xes

Conrsulting Brglncers tectlon S6 05 53
FhL .




EPECIFICATIONS
FROJECT HO i 189d%
FAQJFEQT TITLE .1 #40GL HEAD QFPFIGCE BUILDING, HARACH])
DATED 1 TOTY AFRIL, 2024

undar, and 50mm thick cover over the pipe, The whole shall b covired with protecthe
brick: bafore backAlling.

RCC draw-pits shall be constructad as par deawing to facilicara tha pulling of cables Size and
locntions of the ples shall mke Inwg account minimum Sending radus of Insraked cables,
natgrg of the s, and locations of other servdces. Orawe-pli covars thall be load-bearing
RICC, sealed with a sand-cement (1-1) mortar,

Rateway rung shall bé neatty and symmetrically {ald oot with a5 Bast 1 50 Gegarance from
other sendce plpes, with pull boxes at mot greatsr than 10m [ntervals No sharp bends ar
tees shall be viod. The émtire conduly syttem shall be complated bafone widng 3 installed,
Condidis thall ba rasted for continubty, and obsoarcions choarad by wie of A cutting material
ar other approved dovce, and cleanad ol before comenencitg the Installafon of wires

Boocan

surfacs Wnclluh Boeees for condults

Surface maunted boses contaiming rermunals Insde buldings shiall be of P44 Class
Howeyver, burled in ground or cutdoor axpossd must be B 567 rade,

Surface bpoces for pethets
These shall be mamufacturer supalied 3od purpose bulle for surfase mountad e -sather.

concexbed firnction bives for ganlels

Outhat Boxas, pull boxes, Inspection boxes, switch and sacket outlet boxes, fan regulamr
beooes, ste, 1 B5 4662, shall ba of 1E-gange sheer chesd,
derdsted, degreasad, rust—proofed with wo coats of 2img
chromate primer and powder-cost finished, camplets
with earthing termibnal.

All boxes shall hava amphk wirdng space, and boxes wssd
eiabeloors shall be weather—proof.

Aleernadvely, boxes shall b conetructad of tB-gauge
gabanizad sheer stval, bemt and fumed,
2 |abellng:

Exch svitam comparwent shall have & designation aceording to EEC 61346 and shauld be
[abed |t with the dmslgnatkar and clear et miarking with the obdect name

Example for & central wnrt in the fre alanm system;

= H| K10
Fire alarm Conbrol Pa:wel

Where:

= FTanGs Tor dedignalion with funcrlanal aspect
M1 stands for Rre Alrm Systom

K100 stands for Contrd Uit o 130

Each detaraer shall be labeelled with lbs respective address by the Fire Alarm Systam 5o Lhat
the labdllng conresponds with the ext presented [n the Fire Alarm Condeol panels

___t [y Fahim, Manf & deSouza {Pr) brd Raceways/Boxts
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Ad a3 bulk drawsings shall shew relative Gbels of &xch ¢componpnt

b fring

L Al wirng shall be tnstalled In G Pipe or alumbnieem pobse, Conduly Rl shall not exceed
40 pereanl of Inwerlor cross sectlonal area whers thrae or more cables are congained
within a single conduic

L <akle must be swparated Irom any ofen conductors of Power, or Class 1 clrouits, znd
shall nol b placad (n ANy CONIUEL, [UNCION BaX oF Fataway Contatning these
Lonductors,

fil. Wirlnp for J4—volf control, alarm ngtlfcation, emergancy Tomrmunication ind sinikr
power=limited auxHiary fencblons shall ba run in separate condult from prher
nitiacicng and signaling line rgults. Al Crcuits shall be provided with translzng
sUpprassion devices and the system shall be designad to permit simultaneous
operation of all circudts without interference or loss of slgnals.

b, Condult shall nét enter the control panel o any other remately mounied conural
pan#l equipment or back boxes, axcept where condult entry ks specified by the
ranufaciurer.

v, Al Rargers, soppoits, molots shalk be desrnad o bea Included In contract

vi. Ol Ppe .

Where required, =xoemal wiring shall ba carefad pul In gxiea [ighg=quading hat=-dlp gabranised

step| plps, o BS 137, minieveorn | 5mna dia, dnstafled s abave A seceszosies (benda, sockears,

reducers, couplars, chackonute, ate) shadl also be pabvanfsed.

Sleesipnes

Condhuly docessorfes, w0 BS 31, shall be cast-Iron or of 16 by sheot stecl with protective
treatneent a3 sbowe, Condult terminaton: shal b prowided with soft, rounded, brass bushes
and bock nues, Saodmes shall ba of the heiny-duty hospital=typs, and shall te nstalled at
spaces recomanended by the IEE Regulatons, Addilonal fupportd o the Term of Q0o x
Imm Rats or 20mm » 40mm x 3mm angke ron shall be prowded wharever neCassary. Ho
welding to the simuciure shall be permimed,

ElexlbderPakle

Fhexlbba creel comduil BS 7318099, shall be used wih appropriabe glangds for \erminatng all
cannections from concealed furface Tuncion boxes o deviges, The flexitla conduit shall be
encated in water-prof plastdc PYC, retalned with [ubMee-clipi. Ends of the conduk zhall be
welded to brass couplers/adapters.

5. Waranty k Malstonance

The Contragior shall prmade warmanty and free service & maimenance, covering marerials
and Labwmic,

sie
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SUI SOUTHERN GAS COMPANY LIMITED

TECHNICAL SPECIFICATIONS OF SADAMENT SEPARATOR

SPECIFICATIONS
Ecpuiprmit:

Wall Thicknass of body
Water Pressure
Dredign Pressuvs
Pressure Drop

Inletf DQutlet Ske
Over Al Helght

Sheil Dismater

Dry 'm;ight .
Eaatury

Centrifugal Flow Patiem

Marufacturing
Warraty

Sadiment Separatar] Centrifugal separator)

10 mm
1900 L5 GFM

154 P51 B
1.EP3
107 [Ha Flanged

118 inch

22 inch

520 kg

Minimized water and chamicalloss
Exvended component (e
Le3s mamignance
Masimum system parformance
Creates bow pressum vorbex in centar of fank

Lowwers pressure drop Uhngaagh the tank
Lostal hlake

1 year
1 HA




SUI SOUTHERN GAS COMPANY LIMITED
TECHNICAL SPECIFICATIONS OF CONDESER PUMP

SPECIFICATION CONDESER PUME

Equiprmant:
PARMP TYPE
FLOW RATE CAPALCITY

TOTAL HEAD
SPEED

NOMINAL RIAMETER SUCTION S1DE

H:MEN AL DIAMETER DISCHARGE SIDE

FLANGE FACING TYFE INLET

FLANGE FACING TVPE OUTLET

INPELLER DA
BEARING

LIQuin
HPSH {Pump)

PRIME MOVER

MATRIAL OF CONSTEUCTION
CASING

IMPELLER
SHAFT

SHAFT SEALING
COUPLING YTypa
QTY

CONDESER FUMP
centrifupal type: ETA 125-20
1000 VS GPM
114 Y
190 RPM

& (DM 150 )
E (DN 125
RAISED PACE( B,RP)

RAISED FACE[ B.RF}

ZA5 MM
Greass Lubricated ..

L25 P17 250 F

Water
Specilic Gravity;: 1
M

SIEMENS ELECTRIC MOTOHR

Cast Iron
Bronzs )
Etainloss Stool
Mechanical Sesl
Pin-bush by
1 NG,

!



SUI SOUTHERN GAS COMPANY LIMITED
IECHNICAL SPECIFICATIONS OF MOTOR

ELECTRIC MOTOR

MOTOR TYPE

MOTOR POWER

RATED ROTATIONAL SFEEDMQTOR
SPEED

POWER

Dty Cyclu:

COMKRECTION

FRIME MOTOR

VoLY

1P

Frantns Skha

NUMBER DF POLES
INSULATION

FULL LOAD BEETECERRY
WELEHT

Fraquancy Coivbinal
Frama Maberkad:
Efficiency i

AMEBIENT TEMPERATURE
qrv .

!
]

-
.r_nf_ql" [N 1 I
T i "\
¢ L
LR
L

fifsar o=

Mg

-r

Totally Enclosad Fan Cooked,
[nduction Mobor

S0 HP S 60 kW {3 Fhase f 50 HL

2370 R4 12 Pobe)

Commondy 400 YOGH) VY or 415 Y
S1 {Contlrsous Outy)
& {Delta Star)
Semens or Bquivalent

4 2/50
55

215-250 arpmd

2=pole asynchmonopus squimal-Capa meabor
Claez F
DI
. 570 K3
Suftabie for tise with varisbls lrequency drives (VFDg)
st [ron
1E3
50
1hg.

'
b
L
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AU SOOTHERN Qi g L0 ANY LIHTED
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SSGCL HEAD OFFICE BUILDING,
KAMBHI

Bill of Quantities
HVAC Works
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Kindly note that we are a withhoiding agent undar the Sindk Saleg
Tax Spacial Procedure (Withholding) Rutes, 2019, and that we shall withhald znd
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5 th¢ aforesaid Sindh Sales Tax Special Pracedure (Willinokling) Ruies, 2011, and
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Supplier code:

As por FBR Regulations ref & CMo.4 (24} IT-Budget2021- 1421 50-R dated 2™ Sept 2021
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UL SOUTHERN GAS COMPANY LIMITFEI

UNDERTAXING OF COMPLIANCE WITH INTEGRATED MANAGEMENT
EYSTEM (IM5) MANUAL AND RLACKLISTING MECHANISM

L [Bupydiers Awborized Beprasentative
Full Mamg], of [Supplsr Cotnpany Matw], mth
principal office locaied

[I-"ul]

fodidress), do hereby sedemmly affiom and dockara g follomwe:

I, et | am che daby anthonzed cpesenotive of [Suppleer

Compeny Hame], sod have the legal suthvoring o ake i dechrrmn o behall ol the company,

2, Thu 1 gaoluen having acpedted, read, wnd fully oodemtoad the Inteprated Management System
(IMEZ] Mapnsl provided by Sl Southcrn Ga Compiny Liknlted (535G C), pvoghible antbe of8al
w:hmu:

3., Thu. IE-.wl[tr E-:u:wnr Hapye] agrees 1o
comply fulty with ol die palicies, procedurss, and respoasibilaies oulliosd inthe 45 Mapusl, and
will ensure that all rekrvant coployeeT, Somtrsctons, and ageits ape wade avwams ol and cormgly whh
e 30 -

4. Thu [Supptler Company Mame] scknowledges
tul ke o cxwrigly welsh (e TS Svfanrial may cealt in comrective sction, mclodiog bot ool limited
to finamcinl penalies a5 per S20C policy nod serpeusian. o (emmisaton of bugemasy snlih S
Sonahem Oag Compeny Lindiead {550,

5. That Ihe bidder has ako rend, undecamod, s scocpied the Blyekdiching Mochanbm of Sl
Zopthern Gt Cmp:nr Llntml ﬁﬂm. tvailahlac At

6. .ﬁ.ﬂg- r;,p:af 1.-hu-1inun ﬂ'ﬂht t.t.rl-d.::rb:m nnd ngns p:rﬁm-rn.mu -.-il:l el ime thu en'l‘brcemm: Al e
Diackliating Mochtslam, which will b: dealc whb in occondonce with the Dincklisting
Ruteshdechanism,

7. This affitavit t5 mads in good Bih and for e purpose of AMGEM0I0E Sur Somonlinend (o bealth,
safoty, =onniptomenta] sligdagds, and camiplianee with ibe Totegrated Monagament System (INS}
Manual and the Blacklictding Muchanbm of Sui Sogtham Gre Compamy Limited (S23GC), ax wel|
a3 all otber applirruble podiches end proceducss ol S5G0C.

Signed s [CCity] omikis

Shgnalurs;
Home:

Dlesipnatico:
Compeny Mamme:
Cordpek Dhauilm

day of 20

[Company Samp & Soal bMardatery)
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@ l ‘Sl..ll Enuthqrn Gas
ssGe |l Company Limited

Procurement Department

. ' Standard Advisory ta ol Bldders
SUB; Sindh Sales Tan wlthhuldlrtﬂ On Servicas Paymant

(Effactive from T Toly 2024y
Dear S, h

Background
Flesae b informed that:

——— el -

« Uil Felrgsry 2024, 55GC dadur.ud i0% of Sindh Sales Tax amount from Involoe
value pawuemyvandwhrmﬁm randared 1 Sdh & daposit tha nnmwhh
Siradh Revante Board, whike ramaining $0% B depasiied by tha Vvandor themashas

2. From March 2024 — lume 2024, $56C deducted 80% of Sindh Sales Tax ameunt from
Insodee viakoe pavable to a Yendor for services ratwdered in Sinch & depasit the same
with Sindh Revenus Board, whis remsiniog 203 15 deposited by the Vendor
themsalves

Amendmeent In Ly

Sindh Revanus Baard (SRB) hat amendzd Withholding Rulas thereby requiring 55GC (o
deduct 20% of 3atas tax amount from Invalce Yalus,

Awvised Procadures for Sindh Sales Tax Withhalding

In ardar to anzurs implemdntation of abova amandment, following process s being
Implamentad 01, july 2024+

L) 20% Sebes Tax to continua to be withheld on "Past® Invoices only (where Yendor has
aleaady depositad 20% Saket Tax in Goveacwinent tedsury provides avidence thareof).,

2y 20% Salas Tax wHl ba deducted on Corrant and futye (moiad [while 30% will ba
deposited by vendor directhy width SRE}

It fs newdless to mention that sy Sindb Withholding' Rules have bagn amended white thara
12 v change in gther Sules {Income tax withhalding Szdochistan Sabes Tax withholding ete.)
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SSGCL HEAD OFFICE
BUILDING, KARACHI

HVAC WORKS

ISSUED FOR TENDER
APRIL, 2026

(REV-01)

MEP CONSULTANT

CLIENT

FAHIM. NANJI & DESOUZA (Pvt) Ltd
onsultin ngineers
4 SUI SOUTHERN GAS COMPANY LIMITED E A Pmbng Vet & Bl

pu._.4 ST-4/B HASSAN SQUARE FLYOVER, 4th Floor, ILACO House, State Life Building-5, Abdullah Haroon Road,
BLOCK 14 GULSHAN-E-IQBAL, KARACHI, 75300 Karachi-74400 Pakistan.
F N D Ph: +9221 3563 7878 - 82
Email: mech.dpt@fnd.com.pk
Email: elec.dpt@fnd.com.pk
web site: www.fnd.com.pk




FND DRAWING NOTES FOR HVAC WORKS

GENERAL

THIS DRAWING IS THE COPYRIGHT OF FND AND MUST NOT BE RETAINED, COPIED OR USED WITHOUT FND'S WRITTEN
APPROVAL.

IT SHALL BE UNDERSTOOD THAT THE SPECIFICATIONS AND DRAWINGS ARE COMPLIMENTARY AND ARE TO BE TAKEN
TOGETHER FOR A COMPLETE INTERPRETATION OF THE WORK.

DO NOT SCALE THIS DRAWING. ALL DIMENSIONS ARE TO BE VERIFIED BY SITE MEASUREMENT BEFORE STARTING
WORK.

ALL DIMENSIONS ARE IN FEET / INCHES UNLESS NOTED OTHERWISE. CONTRACTOR SHALL VERIFY ALL DIMENSIONS
ON SITE & OBTAIN CONSULTANT'S APPROVAL PRIOR TO CONSTRUCTION.

THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH OTHER RELEVANT ARCHITECTURAL, STRUCTURAL,
MECHANICAL AND ELECTRICAL DRAWINGS AND ALL RELEVANT SECTIONS OF THE TECHNICAL SPECIFICATIONS

THE CONTRACT DRAWINGS ARE DIAGRAMMATIC AND ARE INTENDED TO ENABLE THE CONTRACTOR TO PREPARE HIS
ESTIMATE AND SUBMIT A TENDER. THE CONTRACT DRAWINGS ARE NOT INTENDED TO BE USED AS SHOP DRAWINGS
AND WILL NOT BE USED FOR EXECUTION. CONTRACTOR SHALL PREPARE INSTALLATION (SHOP) DRAWINGS FOR
EXECUTION OF HIS WORKS.

THE CONTRACTOR IS RESPONSIBLE FOR MAKING SHOP DRAWINGS FOR SETTING OUT THE INSTALLATION WORKS HE
SHALL TAKE ALL MEASUREMENTS NECESSARY TO ENSURE THE WORKS ARE BUILT IN ACCORDANCE WITH THE
CONTRACT DRAWINGS AND SPECIFICATION(S).

THIS DRAWING IS THE PROPERTY OF FAHIM, NANJI & DESOUZA (Pvt) Ltd
(FND) CONSULTING ENGINEERS.

THIS DRAWING MAY NOT BE USED,REPRODUCED, OR UTILIZED IN
ANY WAY OTHER THAN THE PURPOSE FOR WHICH IT IS

INTENDED, ~ WITHOUT THE WRITTEN AUTHORISATION OF FND.

8. STANDARD DETAILS GIVEN ON DRAWING SHALL BE STRICTLY FOLLOWED FOR RELEVANT APPLICATIONS, EVEN IF
DETAIL DRAWING REFERENCE NUMBERS ARE NOT GIVEN ON ARRANGEMENT DRAWINGS.

9. CONTRACTOR SHALL MAKE DRAWING FOR ALL OPENINGS IN WALLS/ROOFS & OBTAIN CONSULTANT'S APPROVAL.

10. THE CONTRACTOR IS REQUIRED TO SET ALL SLEEVES IN MASONRY AND CONCRETE WORKS, OF THE CORRECT SIZE
AND AT THE CORRECT LOCATION, BEFORE THE WORKS ARE CARRIED. ALL 'CUTTING-AWAY' AND 'MAKING-GOOD'
SHALL BE CARRIED OUT BY THE CONTRACTOR OR CHARGED TO THE CONTRACTOR IF THESE WORKS ARE NOT
COORDINATED AND DONE IN TIME WHILE THE CIVIL WORKS ARE BEING EXECUTED.

11. DATA OF ELECTRICAL RATING OF EQUIPMENT IS INDICATIVE ONLY AND IT SHALL BE THE RESPONSIBILITY OF THE
CONTRACTOR TO INSTALL ALL ELECTRICAL COMPONENTS AND SWITCHGEAR IN ACCORDANCE WITH THE ELECTRICAL
RATINGS OF FINAL EQUIPMENT SELECTION.

12. THE CONTRACTOR SHALL CO-ORDINATE ALL SERVICES ACCESS POSITIONS WITH THE CEILING CONTRACTOR WHERE
RELEVANT

13. THE CONTRACTOR SHALL MAKE REASONABLE MODIFICATIONS IN ARRANGEMENT OF THE PIPING, DUCTWORK AND
EQUIPMENT APPROVED FROM CONSTRUCTION DRAWINGS REQUIRED FOR PROPER EXECUTION OF THE WORK AND
TO AVOID CONFLICTS WITH EXISTING AND NEW CONSTRUCTION INCLUDING LIGHT FIXTURES, CONDUIT, PIPING,
DUCTWORK, EQUIPMENT, ETC. THESE MODIFICATIONS WILL BE ACCOMPLISHED WITH NO ADDITIONAL COST TO THE
OWNER.

14. INSTALL ALL MECHANICAL EQUIPMENT AND APPURTENANCES IN ACCORDANCE WITH THE CONDITIONS OF THE
MANUFACTURERS' PRINTED INSTALLATION INSTRUCTIONS, THE CONTRACT DOCUMENTS, AND ALL APPLICABLE
CODES AND REGULATIONS.

15. MAINTAIN ALL MANUFACTURER'S RECOMMENDED CLEARANCES AROUND EQUIPMENT.

16. MAINTAIN A COPY OF ALL MANUFACTURER'S PRINTED INSTALLATION INSTRUCTIONS AT THE PROJECT SITE FOR USE
AND INSPECTION DURING CONSTRUCTION.

17. STRUCTURAL MEMBERS SHALL NOT BE CUT FOR ANY CORE CUTTING THAT ARE MUST REQUIRE SHOULD BE AFIER
THE PERMISSION OF THE EMPLOYER.

18. ALL EQUIPMENT, PIPING, DUCTWORK, ETC., SHALL BE SUPPORTED AS DETAILED, SPECIFIED, AND REQUIRED TO
PROVIDE A VIBRATION FREE INSTALLATION.

19. PROVIDE VIBRATION ISOLATION WHERE INDICATED OR REQUIRED TO PREVENT TRANSMISSION OF VIBRATION FROM
MECHANICAL EQUIPMENT TO BUILDING STRUCTURE.

20. THE CONTRACTOR SHALL COORDINATE THE WORKS WITH THE WORKS OF THE BUILDING CONTRACTOR AND ANY
OTHER CONTRACTORS.

21. ALL HANGERS AND SUPPORTS SHALL BE APPROVED MODELS OF PROPRIETARY BRANDS. LOCALLY FABRICATED
HANGERS AND SUPPORTS SHALL NOT BE ALLOWED.

22. ANY DISCREPANCY BETWEEN THE SPECIFICATIONS AND DRAWINGS SHALL BE BROUGHT TO THE ATTENTION OF
ENGINEER / CONSULTANT. THE CONTRACTOR SHALL NOT PROCEED WITH ANY WORK EXCEPT AT THEIR OWN RISK,
UNTIL CLARIFICATION TO THE DISCREPANCIES IS ISSUED BY THE CONSULTANT.

23. THE CONTRACTER SHALL BE RESPONSILBLE FOR VERIFYING THE EXISTANCE & LOCATION OF ALL UNDERGROUND OR
CONCEALED UTILITIES IN ADVANCE OF ANY CONSTRUCTION. IT IS THE CONTRACTORS RESPONSIBILTY TO INSPECT
THE JOB SITE TO BECOME FAMILIAR WITH ALL EXISTING CONDITIONS THAT COULD AFFECT THE INSTALLATION OF ANY
WORKS SET FORTH IN THESE PLANS ]

24. THE CONTRACTOR SHALL NOT INSTALL ITEMS AS SHOWN ON THE PLANS WHEN IT IS OBVIOUS THAT FIELD
CONDITIONS ARE DIFFERENT THAN SHOWN ON THE DESIGN. SUCH CONDITIONS SHALL BE BROUGHT TO THE
ATTENTION OF THE ENGINEER. IN THE EVEN THAT THE CONTRACTOR DOES NOT NOTIFY THE ENGINEER, THE
CONTRACTOR ASSUMES FULL RESPONSIBILITY AND EXPENSE FOR ANY REVISIONS NECESSARY . THE ENGINEER
SHALL NOT BE RESPONSIBLE FOR THE CONTRACTORS FAILURES TO CARRY OUT THE CONSTRUCTION WORKS IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

1. ALL DUCTING SHALL BE MACHINE FABRICATED WITH DUCT MADE FLANGED JOINTS AS PER SMACNA STANDARDS.

2. PROVIDE ACCESS DOORS ON DUCTS AS PER FND/D/20 ON ALL DAMPERS AND WHEREVER REQUIRED TO ACCESS OR
SERVICE EQUIPMENT/COMPONENTS.

3. ALL DUCTWORK DIMENSIONS, AS SHOWN ON THE DRAWINGS, ARE INTERNAL CLEAR DIMENSIONS AND DUCT SIZE SHALL
BE INCREASED TO COMPENSATE FOR DUCT LINING THICKNESS WHERE REQUIRED.

4. ALL DUCTWORK SHALL BE COORDINATED WITH ALL OTHER TRADES. OFFSETS IN DUCTS, INCLUDING DIVIDED DUCTS
AND TRANSITIONS AROUND OBSTRUCTIONS, SHALL BE PROVIDED AT NO ADDITIONAL COST TO THE OWNER

5. CAP ALL OPEN END OF DUCTS DURING CONSTRUCTION STAGE TO PREVENT ENTRY OF FOREIGN MATTER.

6. PROVIDE 50MM THICK, ASTM. NON-FIBROUS ACOUSTICAL DUCT LINER WHERE INDICATED ON THE DRAWINGS. INCREASE
DUCT SIZE TO MAINTAIN CLEAR INSIDE DIMENSIONS INDICATED ON THE PLANS. COVER THE DUCT LINER WITH
PERFORATED SHEET METAL PLATE.

7. PROVIDE FLEXIBLE CONNECTIONS IN ALL DUCTWORK SYSTEMS (SUPPLY, RETURN, AND EXHAUST) CONNECTED TO FAN
COIL UNITS, FANS, AND OTHER EQUIPMENT THAT REQUIRE VIBRATION ISOLATION. FLEXIBLE CONNECTIONS SHALL BE
PROVIDED AT THE POINT OF CONNECTION TO THE EQUIPMENT UNLESS OTHERWISE INDICATED.

8. ALL DUCTS SHALL BE GROUNDED ACROSS FLEXIBLE CONNECTIONS WITH FLEXIBLE COPPER GROUNDING STRAPS.
GROUNDING STRAPS SHALL BE BOLTED OR SOLDERED TO BOTH THE EQUIPMENT AND THE DUCT.

9. FLEXIBLE DUCT SHALL BE INSTALLED IN SUCH A MANNER THAT AIR FLOW THROUGH THE FLEXIBLE DUCT IS NOT
RESTRICTED, AND SHALL BE APPROPRIATELY SUPPORTED ALONG ITS ENTIRE LENGTH. FLEXIBLE DUCT CONNECTIONS
SHALL BE MADE BY USING APPROVED METAL WORM DRIVE FASTENING CLAMPS (JUBILEE CLAMPS).

10. COORDINATE DIFFUSER, REGISTER, AND GRILLE LOCATIONS WITH ARCHITECTURAL REFLECTED CEILING PLANS,
LIGHTING, AND OTHER CEILING ITEMS AND MAKE DUCT MODIFICATIONS TO SUIT.

11. UNLESS OTHERWISE SHOWN, LOCATE ALL ROOM THERMOSTATS, CO2 SENSORS, AND WALL MOUNTED SPEED
CONTROLLERS 4-0" FEET-INCHES (CENTERLINE) ABOVE FINISHED FLOOR. NOTIFY THE ENGINEER OF ANY ROOMS
WHERE THE ABOVE LOCATION CANNOT BE MAINTAINED OR WHERE THERE IS A QUESTION ON LOCATION.

12. PROVIDE %" INCHES MESH BIRD SCREENS BEHIND ALL OUTSIDE AIR LOUVERS (INTAKE, EXHAUST OR RELIEF), OR ON
OPEN RETURN AIR DUCTS.

13. ALL DUCTS SHALL BE MARKED WITH IDENTIFICATIONS SYSTEM WITH FLOW DIRECTIONS AND FLUID.

14. ALL AIR TERMINALS ARE TO BE INSTALLED IN COORDINATION WITH REFLECTED CEILING PLAN.

15. ALL LINEAR GRILLS FOR SUPPLY & RETURN AIR SHALL BE PROVIDED WITH PLENUM AND THE PLENUM AND LINEAR
GRILL SHALL BE FROM A SINGLE MANUFACTURER.

1. ELEVATIONS SHOWN ON THE DRAWINGS ARE TO THE CENTERLINE OF ALL PRESSURE PIPING AND TO THE INVERT OF
ALL GRAVITY PIPING.

2. PROVIDE A MANUAL AIR VENT AT THE HIGH POINT OF EACH RISER OF CLOSED WATER PIPING SYSTEMS. ALL PIPING
SHALL SLOPE TO LOW POINTS. PROVIDE HOSE END DRAIN VALVE WITH CAP AT THE BOTTOM OF EACH RISER AND LOW
POINT.

3. INSTALL PIPING SO THAT ALL VALVES, STRAINERS, UNIONS, TRAPS, FLANGES, AND OTHER APPURTENANCES
REQUIRING ACCESS ARE ACCESSIBLE.

4. ALL VALVES SHALL BE INSTALLED SO THE VALVE REMAINS IN SERVICE WHEN EQUIPMENT OR PIPING ON EQUIPMENT
SIDE OF VALVE IS REMOVED.

5. UNIONS AND/OR FLANGES SHALL BE INSTALLED AT EACH PIECE OF EQUIPMENT, IN BYPASSES, AND IN LONG PIPING
RUNS (30 METERS OR MORE) TO PERMIT DISASSEMBLY FOR ALTERATION AND REPAIRS.

6. INSTALL ALL PIPING WITHOUT FORCING OR SPRINGING.

7. ALL PIPING WORK SHALL BE COORDINATED WITH ALL TRADES INVOLVED. OFFSETS IN PIPING AROUND OBSTRUCTIONS
SHALL BE PROVIDED AT NO ADDITIONAL COST TO THE OWNER.

8. PROVIDE FLEXIBLE CONNECTIONS IN ALL PIPING SYSTEMS CONNECTED TO PUMPS AND OTHER EQUIPMENT THAT
REQUIRE VIBRATION ISOLATION EXCEPT WATER COILS. FLEXIBLE CONNECTIONS SHALL BE PROVIDED AS CLOSE TO
THE EQUIPMENT AS POSSIBLE, OR AS INDICATED ON THE DRAWINGS.

9. SLOPE REFRIGERANT PIPING ONE PERCENT IN THE DIRECTION OF OIL RETURN. LIQUID LINES MAY BE INSTALLED
LEVEL.

10. INSTALL HORIZONTAL REFRIGERANT SUCTION LINES WITH A 1:240 DOWNWARD SLOPE TO THE COMPRESSOR, WITH

1.
12.

NO LONG TRAPS OR DEAD ENDS WHICH MAY CAUSE OIL TO SEPARATE FROM THE SUCTION GAS AND RETURN TO THE
COMPRESSOR IN DAMAGING SLUGS.

ALL PIPES SHALL BE MARKED WITH IDENTIFICATIONS SYSTEM WITH FLOW DIRECTIONS AND FLUID.
ALL VALVES AND EQUIPMENT SHALL BE PROVIDED WITH ENGRAVED LABEL IDENTIFICATIONS SYSTEM.

LIST OF HVAC DRAWINGS LEGEND
S. NO. DWG. NO. ORIGINAL DRAWING TITLE SCALE SYMBOLS DESCRIPTION
01 - A2 TITLE SHEET NTS
EXISTING WORK
02 | FND-1890-DD-H-XX-XX-XXX-00 A2 INDEX & NOTES SHEET NTS
03 | FND-1890-DD-H-XX-XX-100-00 A2 CHILLED & CONDENSER WATER SCHEMATIC DRAWING N.T.S EXISTING CHILLED WATER SUPPLY PIPE
04 | FND-1890-DD-H-CH-B1-200-00 A2 HVAC ARRANGMENT FOR PLANT ROOM 116" = 10" EXISTING CHILLED WATER RETURN PIPE
05 | FND-1890-DD-H-SD-XX-600-1-00 A2 FND STANDARD DETAIL (SHEET-01) NTS
EXISTING CONDENSER WATER SUPPLY PIPE
06 | FND-1890-DD-H-SD-XX-600-2-00 A2 FND STANDARD DETAIL (SHEET-02) NTS
07 | FND-1890-DD-H-SD-XX-600-3-00 A2 FND STANDARD DETAIL (SHEET-03) NTS EXISTING CONDENSER WATER RETURN PIPE
08 | FND-1890-DD-H-SD-XX-600-4-00 A2 FND STANDARD DETAIL (SHEET-04) NTS
NEW CHILLED WATER SUPPLY PIPE
09 | FND-1890-DD-H-BM-XX-700-00 A2 BAS CONTROL SCHEMATIC NTS
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WHEN TESTING IS COMPLETE. —_—
TITLE DETAIL NO. TITLE DETAIL NO. TITLE DETAIL NO. TITLE ARRANGEMENT FOR DETAIL NO.
RECTANGULAR DUCT
i SN CTANGU uc FND/D/12 b — DETAIL OF DUCT FND/D/26 A FND/D/32 A FND/D/100
BRANCH CONSTRUCTION TEST HOLES G.I FRAME DUCT SLEEVE PRESSURE TESTING
F N D DETAILS REV.NO | 10/02/04 F N D REV.NO 1117107 F N D REV.NO | 10/02/04 F N D OF DUCT REV.NO | 10/02/04
ICI SHADE
snd  SERVICE DESCRIFTION COLOR CODE 1 SHAD:
P.V.C. TUBING DIA TO AUTOMATIC AIR VENT
1| CHILLED WATER SUPPLY LIGHT BLUE 4003 SUIT OUTLET SIZE FND,/PH/07
2 | CHILLED WATER RETURN COMET BLUE 4008 GATE VALVE 10 DRAIN
#D2
3 | CONDENSER WATER SUPPLY OXFORD BLUE 13 .
4 | CONDENSER WATER RETURN LIGHT GRAY 4009
5 | HOT WATER SUPPLY (HEATING) OFF WHITE 32 A TR o1
SARCO 0S-2
6 | HOT WATER RETURN (HEATING) PALE CREAM 4004 L DIMETER 4S CATE VALVE OR QUARTER SCH—40 BLACK
a
#20.
8 | STEAM CONDENSATE GOLDEN YELLOW 456 QUISIDE DIAMETER OF LENGTH OF Sz oF | (O-OR BAND oRAN e /
PIPE OR COVER color FIELD | LETTERS | BOTH, e 01 po-04-2024 ISSUED FOR TENDER
9 CONDENSATE DRAIN SMOKE GRAY 492 inch mm inch mm | inch mm W S 00 [13—-02-2026 ISSUED FOR TENDER
3/4 70 1 1/4"[19 1032 8 200 1/2 | 13 | 15 | 7 N H = —r T e NO. | DATE REVISIONS
10 | COMPRESSED AR SPRING GREEN 4002 11/2 70 2 38 TO 51 8 200 | 3/4 19 20 10 N =) CLIENT:
21/2 70 6 64 TO 130 12 300 |1 1/4| 32 30 15 s ‘
" VACUUM BEIGE 4015 8 T0 10 200 TO 250 24 600 | 2 1/2 64 40 20 %
OVER 10 OVER 250 32 | so0 |3 1/2] B9 50 | 25 SUI SOUTHERN GAS COMPANY LIMITED
12 | FUEL oIL DARK ADMIRALTY GREY 105 / U — SAME DA ‘ ST-4/B HASSAN SQUARE FLYOVER,
COLOR BANDS PIPE SIZE BLOCK 14 GULSHAN-E-IQBAL, KARACHI, 75300
13 | NATURAL GAS COURT GREY 676 NOTES:= WIDTH & SPACING NOTES:— EE6C
1. Positive identification of the contents of a piping system shall be by lettered
legend giving the nome of the contents in full or abbrevioted form. Use legend ta
14 | AMMONIA GAS OCEAN TURQUOISE 2474 identify contents exactly, and give temperature, pressure, and other details. 1) ALL DIMENSIONS ARE IN mm PROJECT:
2. Legends shall be applied close to valves and adjacent to changes in direction, 2) DI SIZED FOR VELOGIY LESS THEN 2 FPS
branches, and where pipes pass through walls_or floors, and al frequent intervals on .
15 | CITY WATER BUCKINGHAM GREEN 202 straight pipe runs (sufficient to identify clearly). SSGCL HEAD OFFICE
3. pltention shall be given to_visibiity with reference to pipe markings. Where pipe o
i [0 v R Tl B 8 O S L s o BUILDING, KARACH
4. For identification of material in pipes of less than 20mm in diamter, and for 50 |300 | 175 | 125 | 15 | 100 REDUCER
17 HOT WATER SUPPLY (DOMESTIC) BROWN 4012 valve and fitting identification, the use of a permanently legible tag is recommended.
5. Colour field and Colour of legend shall be as per table below. 80 1450 | 225 275 | 15 | 150
18 | HOT WATER RETURN (DOMESTIC) GOLDEN BROWN 143 COLOUR 100 |600 | 375| 225 | 20 | 200 PIPE SIZE SHOWN CONSULTANT:
CLASSIFICATION FIELD LEcEND ON PLANS FAH|M) NANJ! & DESOUZA (Pvt) Ltd
19 | FRE FiGHTING SIGNAL RED 437 ATERALS, MEREALy |2 o8 Bosne veuow | aac MATERIAL SPECIFICATIONS 125 |750 | 450| 300 | 20 | 250 Consulting Engineers
CHEMICALLY ACTIVE OR TOXIC Yetow | ELAck BODY & COVER — BRASS 150 900 | 525 | 375 | 25 | 300 HVAC, Plumbing, Mechanical & Electrical
NOTES: — HAZARDOUS EXTREVE TEMPERATURES OR_PRESSURES YELOW | BLACK FLOAT VALVE n 1 — 4TH FLOOR, ILACO House, State Life Building-5, Abdullah Haroon Road,
- COLOUR NOS. GIVEN ARE "DULEX SYNTHETIC ENAMEAL BDI0-THE DRE | EOW VALVE SEAT & ¢ STAINLESS STEEL 200 [1200] 725 475 | 25 | 350 Karachi-74400 Pakistan,
MATERIALS OF INHEREN—{LIQUD OR LIQUID ADMIXTURE GREEN BLACK Ph: +9221 3563 7878 - 82
PAINT FROM ICI PAINTS (PAK) LTD AS VALID ON CHECK VALVE '
MARCH 1990 TLY LOW HAZARDS GASSES OR GASEOUS ADMIXTURE BLUE WHITE 250 |1500| 900 | 600 | 25 | 450 Email: mech.dpt@fnd.com Ek
FIRE QUENCHING MAT. | WATER,FOAM.CO2 etc. RED WHITE Email: elec.dpt@fnd.com.pl
2— ALL PIPING SHALL BE PROVIDED WITH WHITE COLOUR FINISH 0 web site: www.fnd.com.pk
ALL PIPING SHALL BE PROVIDED WITH BANDS OF COLOUR CODE. BANDS TITLE:
SHALL BE THREE(3) IN NUMBER, OF WIDTH AS SHOWN ON FND/PH/02 NOTE:
3— OWNER'S STANDARD COLOR CODE SHALL SUPERCEDE THIS CODE, INSTALL AT ALL HIGH POINTS. END STANDARD DETAIL
AFTER APPROVAL BY CONSULTANT.
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RUBBER GASKET
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GALVANIZED

5/64” (4mm) THICKx3/4” (20mm)
CLAMP

#3/16” (Smm) NUT & BOLT

THERMOMETER THERMOMETER
1. THERMOMETER WELLS SHALL BE PROVIDED ON 1. THERMOMETER WELLS SHALL BE PROVIDED ON
BOTH SUPPLY & RETURN CHILLED WATER LINES, BOTH SUPPLY & RETURN CHILLED WATER LINES,
FOR THERMOMETER & TEMPERATURE SENSGR. FOR THERMOMETER & TEMPERATURE SENSOR.
2. INSTALL BALL VALVES FOR AIR VENTS ON BOTH SUPPLY 2. INSTALL BALL VALVES FOR AIR VENTS ON BOTH SUPPLY
& RETURN LINES. & RETURN LINES.
TITLE DETALL NO. CHECKED & APPROVED TITLE DETAL NO. CHECKED & APPROVED
AIR HANDLING UNIT COIL FEND/PH/25 [ENCHEER LIS AIR HANDLING UNIT COIL FEND/PH/26 [OCNEER L FIS
- —>| CONNECTION DETAIL USING - — CONNECTION DETAIL
3-WAY MODULATING USING 2-WAY CONTROL VALVE
FN D CONTROL VALVE REV.NO 13/12/2010 FN D MODULATING REV.NO 13/12/2010

- - ‘\’%\ T WASHER GALVANIZED
N s wewen - g
JOINT CHAMFERED
|25 EDGES
\ WELDED £
0(SEE NOTE-2) <
e Py S
TYPE A FOR C SECTION { N f=—— 1/2" (15mm) G.. SOCKET
AS PER I— " . A WELDED TO CLAMP
SECTION HKD HILTI ANCHOR ‘
#1/2" (15mm) G.. PIPE
CONCRETE
— sl <
By #1/2" (15mm) G.l. SOCKET
2 ; / WELDED' TO CLAMP
£ .
£ ™ ? #1/2” (15mm) G.l. SOCKET
(SEE NOTE-2) #(SEE NOTE-2) S N WEBED T e
TYPE "B” b
> Y
10, 6 FLANGE 17 Z
=1 mcknEss
WALL /F/00R
FOR T SECTION FOR CONCRETE
LENGTH )
AS REQURED ‘
. NOTES: 3/167(Smm)RAWL BOLT
TYPE A@ 1. ALL DIMENSIONS IN mm .
LENGTH 2. HANGER ROD DIAMETER SHALL PPE[ oal 7 | x | N NOTE: .
S : Ve
Tvee gL — p— FND DETAIL DRGS. @15 170 | 5 |25 | 6 OR FLOOR
9\ 50 PIPES—FND/PSA/02 w20 | 70 | 5 25 6
BOLT SIZE DUCT-FND/D/05 w25 170 | 5 | 25 | & 2. COMPLETE ASSEMBLY TO
BE HOT—DIPPED GALVANIZED
ROD DETAIL #52 1 90 | 5 | 30 | 10 AFTER FABRICATION
e 940 | 90 | 5 | 30 | 10
3. ALL DIMENSIONS IN mm
TITLE DETAIL NO. TITLE DETAIL NO.
) I > DETAIL OF ATTACHMENT END/PSA/01 » E—> WALL MOUNTED PIPE SUPPORT [FND/PSA/02
OF U-HANGERS TO CEILING DETAIL FOR SMALL PIPING
FN D STRUCTURE REV.NO 10/02/04 I: N D REV.NO 10/02/04

NOTE:—

ALL CLEVIS HANGER UPTO @ 100mm
SHALL BE HILTI MODEL MP—HI
GALVANIZED RING

ALL HARDWARE SHALL BE
GALVANIZED

HANGERS SHALL BE
MANUFACTURED USING HOT DIP
GALVANISED ANGLE IRON &
RODS.

GALVANISING SHALL BE
PERFORMED AFTER
FABRICATION, CUTTING &
THREADING.

COMPLETE THREADED

RODS SHALL BE USED

& GALVANISING SHALL BE
PERFORMED AFTER CUTTING.
ALL DIMENSIONS IN mm

N

FOR DETAIL REFER
8 FND/PSA/01

w

TOP STOCK

IS

o

BOTTOM STOCK

ALL DIMENSIONS IN_mm (ONLY FOR FABRICATED HANGERS)
PPE[ 5 o 5 |BOLTOP [ BOTTOM
SIZE SIZE|STOCK STOCK
x [ v X [y [ x [y
15 |65 [145] 10| 39 | 79 | 16| 16 | 6 |5x25] 3x25
20 [ 71 [151] 10 |44 |84 | 20| 20| 6 [3x25] 3x25
25 | 76 |156] 10 |47 [ 87 | 21] 21| 6 [3x25| 3x25
52 [ 91 [171] 10 56 [ 02 | 27] 27| 6 [3x25] 3x25
o LML 40 115 194 [ 10 [ 75 [115] 41 41] 6 |3x25| 3x25
GALVANIZED 50 [116]197[ 10 [ 71 [111] 45] 35| 6 [3x25] 3x25
65 [150]250] 13 [ 97 [191] 45| 38 | 10 |5x31] 5x31
80 [168[263] 15 [106[200] 48| 36 | 10 [5x31] 5x31
90 [180[285] 15 [114 ] 214] 45| 50 | 10 [5x31] 5x31
100205 304] 16 [127]222] 52| 50 [ 10 | 6x31] 5x31
FABRICATED HANGERS |125 | 243350 16 [147|258] 52| 55 | 13 |6x31] 5x31
1501275 338] 20 [158]282] 56| 65 | 13 [6x38] 5x38
X = UN-INSULATED PIPE
Y = INSULATED PIPE

VAPOUR PROOFING & JACKET
50x6 FLAT IRON
RUBBER PACKING
6mm M.S.PLATE
BLACK STEEL PIPE

CAST IRON
ADJUSTER

BLACK STEEL PIPE

Bmm STEEL PLATE

VARIES TO SUIT
INSTALLATION

|
A f‘ gr [

sze | A um Twaxc ] ©
65 50 175 293 40
B8O 50 185 290 40
80 50 190 307 40
100 80 261 275 65
125 80 282 395 65
150 80 285 408 65

TO SUIT PIPE DIA AND

INSUILATION

SCHEDULE 40
BLACK STEEL
PIPE

AS REQUIRED AT SITE

DIMENSIONS (mm)
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- SLOPE
1-TILE COLOUR TO %)
BE APPROVED BY
CONSULTANT
2-TILING TO BE
COMPLETE AFTER
INSTALLATION OF ¢ SLOPE SLOPE
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» Sz
oo 22
s FFL+00 S 23
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A 82
S35
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G; EL+100 ‘
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—~ (n
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SPECIAL
O N CORNER TILE
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BUILDING, KARACHI

CONSULTANT:

FAHIM, NANJI & DESOUZA (Pvt) Ltd
Consulting Engineers

> HVAC, Plumbing, Mechanical & Electrical
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4TH FLOOR, ILACO House, State Life Building-5, Abdullah Haroon Road,
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Ph: +9221 3563 7878 - 82
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PLAN PIPE #[a [ b [ cld e [f[g

uPT075] 6 | 60'] 50[100] 6 [200]150

100 6 | 60 65[150]| 6 [250]200

NOTES:— 1 ébLPP%%%OTNOENQS &FVEN‘TSEED 125 6 | 60| 65]150] 6 [300]250

2) GALVANISING TO BE PERFORMED 150 10| 60"| 80 [150| 10 |350|300

1) ALL COMPONENTS OF PIPE SUPPORTS TO BE GALVANISED. AFTER FABRICATIUON, CUTTING 00 "o 60100 150 10 14501400

2) GALVANISING TO BE PERFORMED AFTER FABRICATION, CUTTING & THREADING. & THREADING. 250 10| 60°|125]150| 10 |550|500

300 10| 60'[150]150] 10 650|600

3) ALL DIMENSIONS IN mm
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S8GC

Sui Southern Gas
Company Limited

TENDER ENQUIRY® SSGCILPVEPADS/PTIZ2157 168

Date: 11-06-26

SUPPLY. INSTALLATION & COMMISSIONING OF HVAC WORKS
FOR S5GC HEAD OFFICE BUILDING

MINUTES OF PRE-BID MEETING DATED JUNE 09, 2026

Pre-bid meeting for the Supply, Installation & Commissioning of HVAC works for
S5GC Head office building was held among representatives of Services department and
Procurement department (SSGC), Consultant Mis. Fahim, Nanji & deSouza (Pvt) Ltd
and prospective bidders at SSGC Head office, 2™ floor Procurement Deptt conference
room. The purpose of meeting is to provide prospeclive bidders with a clear
understanding of the procurement scope, bidding requirements. and expectations and to
clarify any ambiguity and reservation/ requirement/ comments/ suggestions. We aim to
clarify any tachnical, administrative, or procedural slements of the tender to ensure a
transparent and compatitive bidding process.

REPRESENTATIVES OF 58GC
S.ho | Name Designation Department
1 | Jamshaid Nisar SGM Transmission
2 |FarhanBadar ___| AGM Services |
3 Mansoor Ahmed RE | Senvices
|4 Attaullah Arbab CE | Services
| B Atif Akram DCE {Projects 8 TAS)" | Services 4 B
5] Santash Kumar DCE (HVAC) Services
[t Khushnaveed Ahmed Manager Procurement
| B Hassan Ansar Dep. Manager | Procurement
REPRESENTATIVES OF CONSULTANT M/s. FAHIM, NANJI & deSOUZA (Pvt) Ltd
5.No Name Designation Depariment
1 Fahad Abduliah DGWYDirector
2 Danial Abdul Aziz Project Enginger
3 Ahmed Al | Design Enginaer
REPRESENTATIVES OF BIDDERS B
| SNo | Name Designation Comparny
|1 [Khumam Hassan | Manager Projects | Greaves Air conditioning (Pvt) Lid
| 2 Mubashir Hasan Sr. Manager Smart Climate Solutions (Pyt) Ltd
3 NadeemrAhmad Jaf AGH Projects-South~TMEP-Soiotiors
4 Mubtammad Rizwan | FMO Head South MEP Solutions

Mage I.of &




Sui Southern Gas
Company Limited

SSGC

' SNo Subject

1 | Chillers Transportation .
. Query from Greaves Air Conditioning:
The Greaves represeniative sought clarification regarding the location frem which the
chillers are to be fransportad to the SSGC Head Office site,
5360 Response:
AGM (Services) informed the bidders that the chillers will be ransported to the SSGC
Head Office site from the Karachl Terminal (KT) facility located an Main University
Road, Opposite to Safari Park.
The fransportation of the chillers from the KT faciity, including loading, unloading.
rgaing. handling, and placement on the designated foundations, shall be the sale
responsibility of the hidder.
In thes regard. the opening and closing of the hatch required for lowering the chillers
will be within the scope of SSGC. S5GC will coordinate this activity with all relevant
stakeholders prior to its execution.
Furthermore, SSGC anticipates a very low likelihcod that the pedestrian walkway
bridge connecting the 3rd floor to the parking area will require dismantling fo facilitate
the lowering of the chillers. However, in this case, lhe associated work shall be
| ceemed part of the bidder's scope of work.
2 | Transit Insurance of Chillers:
' Query from Greaves Air Conditioning:
| The Greaves representative sought clarification whether transt insurance for the
chillers during fransportation would be included within the bidder's scope of work.
SSGC Response:
AGM (Services) clarified that, as mentoned in the fender documents, transit insurance
of the chillers from Karachi Terminal (KT} facility located on Main University Road,
Opposite to Safar Park to the 33GC Head Office shall be the responsibility of the
bidder. Furthermore, the bidder shall arrange a joint insurance policy in the beneficiary
{ Claimant names of both the bidder and SSGC.
Other terms and conditons related lo the insurance are covered in clause 17 Section
|| 2—Special conditions of Tender document (Services).
3 | Cost of Chiller and Mame of approved Insurance companies
Query from Greaves Air Conditioning:
Greaves representative inquired about the amount of Chiller and is there any
particular requirement w.rt approved insurance companies
SSGCL Clarification:
SSGC noted the queries, informed that chillers amount ard any SSGC approved
insurgnce companies will be communicated 1o the bidders In the pre bid minutes of
mesting '
a. Chillers Amounting is Rs. 142, 273,332.30
b. Contractor will submit policy to SSGC, the insurance company (policy issuer) should
be registered with SECP and enlisted in SSGC as approved insurance agent as
L m in the clause 17 Section 2 — Special conditions of Tender document
| e ;
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Sui Southern Gas
sse | Company Limited

| Query f Greav ditioning:
The Greaves representative inquired about the disposal and relocation of the existing
AHUs, sediment separator, and other associated dismantled materials, and sought
clarification regarding the designated location lo which these ilems are 1o be shifted
SSGCL Clarification:

| S3GC clarifies that the existing AHU, Sediment separators and other left over material
will be dropped at pre-designated spot at Karachi Terminal (KT).

5 | Foundation drawings fo illers:

Query from Greaves Air Conditioning:
Greaves representative requested to provide the chiller foundation drawings.
| SSGCL Clarification:
| The Congultant, FND, clarified that the chiller foundation drawings are included in the |
tender documents (FMND-1B80-DD-H-S0-XX-600-4-01) and are covered under the |
| Typical Instaliation Details drawings. However, the exact dimensional details of the |
chillers are attached with thtsa Minutes of meeting.

£ '.I"lfatEr Ellﬂnt:lng of all AHUs
| Query from Greaves Air I:n-n ioning:

| The Greaves representative sought clarfication regarding the BOQ requirement for|
I water balancing/ adjustments on all AHUs. It was highlighted that execution of this
| activity may require the removal of insulation/cladding from the existing valves to
facilitate access and balancing

The Consuftant, FND, confirmed that water balancing and adjustment of all 13 Nos
AHUs shall be included in the Contractor's scope of work. The Contractar shall be
responsible for resnstating all valve boxes, insulation, and cladding removed or
disturbed during the execution of the water balancing activities,

I
| S5GC Response:
I

'7 | Supply of Pump and Motor.

. Query from Greaves Air Conditioning:

The bidcer scught clarfication as to whether the supply of the pump and molor is
required as part of the skid package.

S5GC Response.
S5GC clarified that the provision of a skid for the pump and motor is not required, The
bidder is only required to supply the pump and motor as specified in the BOQ,

8 Water treatment chemicals:
Query from Greaves Air Conditioning:

Bidder irdicated that whether they need, to pravide the water freatment chemicals for
lyearorZ years of operation

SSGC clarified that there is a typographical error in the BOQ. The bidder is required to
supply water treatment chemicals for two years of operation, as already specified In
pr"" 54 tender documenis specifications. The relevant BOG line ifem has been cormectad
‘-ds attached with the Minutes of Meeting. A comrigendum in this regard will be

I SSGC Response:

E3 391'1-1: "
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|| issued by SSGC

| 9 New VFD Panels:
Query from Greaves Air Conditioning:

' Bidder inquired that whether they need to utilize the existing MCC panels for the
provision of primary and condensar pumps

SaGCL Cl n.
S3GC darifies that there s no space available for the provision of VFDs in the
exsling panels, bidder needs to provide the new MCC panels for the provigion of
VFDs and associated controls as mentioned in the tander documents.

10 ilizati iliti '

Representative of Greaves seeks clarification that water and power requirements for
the executional warks will be arranged itself by the bidder or S5GC will provide these
utikties,

S55GC Response |
It was clarified that SSGC will arrange the water supply required for activities such as
hydro testing, installation of valves at the condenser ling, and integration of chillers |
similarty, the power supply reguired for welding and grinding works will be provided

by SSGC. However, any special power requiraments, if needed, shall be arranged by |
the bidder at its own cost and respansibility.

| It was further emphasized that all ufility-related requirements shall be coardinated in
advance by the bidder with the relevant 35GC operational staff to ensure smooth
execution of the works. o o
11 | Scope of New AHU and its Foundation:
During the discussion, S8GC clarified that the new AHLU will ba installed in tha ,
basement, and its supply Is being execuied under a separate contract, However, the
installabon of the AHU along with associated ducting and cabling is included within

ihe scope of the present tender.

it was further clarified that any required modifications or extensions (o the AHU
foundation shall be included in the bidder's scope of work,

12 | Integration and Automation of Chillers:

| Query from MEP Solution:
Bidder reguested to provide the drawinga'schematics of existing and new chillers for

integration and automation warks.

S5GC Response:
Consultant FND clarified that control drawings and BMS details for the purpose of
mtegration/automation are provided in the tender urawmgs and BOQ. There is no

|13, Rigging i:_:!an_:nr_cmllerﬁ

During discussion, it was clarified by SSGC that rigging plan for the shifting of chillers
will be shared in advanced by the successful bidder. The lifting, shifting and lowering
_of the chillers up to the designated foundation level shall be carried out under the

p ~;s- e ijon of a 3 party certified lifting inspector as mentionad in the tender

4: | docu unts with olher pre-requisites.
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14 | Shifting of existing observation room:
' During the site visit and discussions held at the project site, clanfication was prowvided
to the bidders that existing observation rcom will be shifted at a sutable location
| within the plant room and it is in the scope of bidder as mentioned in the tender.

15 | Removal of Existing Thermal Storage Piping, Heat Exchanger and its
Foundation:
During the site visit and discussions held at the project site, clarification was provided
i to the bidders regarding the dismantling of the existng thermal storage piping and
heat exchanger.
It is hereby further clarified that SSGC may or may not choose to proceed with this
scope of work, Nevertheless, bidders shall ba required to quote rates for the said
items in the BOOQ as per the formal provided, n
{6 | Provision of Connection to the new MCC Panels from Existing Power Source: 5
During the site visit and discussions held at the project site, clarification was provided |
to the bidders by 35GC and Consultant that there is enough space available for the |
termination of cables from the existing source to the new MCC panels and there s no |
nead to modify the existing bus bar set up.
t7 | Approved Manufacturer's for Sediment Separator:

E from Greaves Air Conditioning:
Bidder requested to provide list of approved manufacturers for the sediment separator.

S5GC Responsa:
Following are the approved manufacturers for the sediment separator.
| a. M/s. Industrial & Mechanical Engineers (Pvt) Ltd.
b. Mis. Fiuid Technology Intemational (Pvt.) Lid,
€. Mis. Agquamatch Pakistan (Pvt.} Lid.
d. Mis. Qrient Water Technologies,
18 | Clarification regarding about Taxes and Duties:
l | Query from Greaves Air Conditioning:
| Bidder seek clarfication regarding the taxes and duties whether they need to include |
all the taxes and duties in their bid price

SSGC Response.

S5GC procurement department informed to bidders that the guoted unit price and
cormesponding total amount shall be inclusive of al duties and taxes and discount (if
any) except General Sales Tax (GST) & provincial Sales Tax (S3T). It will be|
applicable as per GST/SST act and subsaquent amendments of time 1o time, GST will
be reimbursed to manufacturers and importers only subject to production of paid|
imvoice. Further clanfied to bidders that Schedule of Requirement & Bid form (Section-

| 3) needs to be mandatory filled otherwise bid will be liable for rejection.

19 Clarification for Line Item 10.4, “Provisional sum for Testing & Balancing by

Independent Agency to be Appointed by Owner™;
It was clarified, to the bidders that 1 million PKR is be considered for this line item and
bidders needs to indicate in the bid as well

The wording of the relevant BOG line item has been comected from “appointed by

A it .: Owner to "approved by S5GC," and the revised BOG page is attached with the
Mmutas of Meeting. A corrigendum in this regard wil be issued by S3GC.
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Company Limited

During discussion on lhe mabilization advance and payment terms, it was clarified to
bidders that mebilization advance is not applicable in this tender and nermally it is
also not applicable in other SSGC tenders. Payment terms ghven in tender documents
will need to be followed by the bidders.
21 | Earnest Money and Performance bank guarantee

It was clarified o bidders by S3GC procurement department that earnest money will
be submitted in the form of pay order! bank guarantee. Performance bank guarantee
will be submitted after the issuance of LOI as per the format prescribed in the tender
documents.
Clarification i i a
SGM (T) invited the bidders to share any concems or chalenges regarding the tender
eligibiity criteria. All participating bidders confirmed that they have no issues or
reservations with the eligibility requirements stipulated in tha tender documents,
The bidders were informed that they are required to submit all supporting documents
pertaining to the eligibility criteria in accordance with the prescribed Forms, including
but not limited to previous purchase orders, work completion certficates. CV's and |
| financial statements.

23 | Clarification on the clear visible/ readable copy of Tender documents:
SSGC procurement department informed to bidders that clear visible/ readable copy
of Tender documents are again uploaded today in the SSGC website with proper
seguence for the ease of bidder necessary working and the minutes along with

comigendum will be uploaded on EFADS/SSGC & PPRA websites

24 | Clarification on Uploading of Tender documents on EPAD:

SSGC procurement department advised to bidders that each paper of tender
documents to be signed, stamped and uploaded on EPAD (otherwise bid will be
rejected). Further, it is suggesled to submit the bid one day before the bid submission
date to avoid any technicality issues.
Only bid bond in hard copy will be submitted to Tender room and it is also advisable to
submit cne day before the bid submission time.
25 | Bid Op Opening Extension Time:
All the bidders requested for the extension of bid opening time. In response, to the
bidders' request and after having discussion with the procurement representative hid
submission deadiine iz axtanded until 23 June 2028 from 16 June 2026.

|

Enclased:

A Revisad BOO page for Comigandum
B. Chiller dimensions drawing
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