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DETATLED SEPCIFICATIONS FOR PLUMBING WORK

1.0 SANITARY FIXTURES & C.P. FITTINGS:
Scope

Work under this scetion shall comsist of trmepertation, furmshing, msmllaton, festing and
commussioning and all [abor as necessary as required fo completely matall wll samtary fxtures, bruss:
and chromium plated fittings and accessories as required by the drawings and specified heremnafier or
given in the Bill of Quantities.

General Requirements

All fixrures and fistimgs shall be fixed with all such nccessories as are required to complete the TTEM in
working condifion whether speaifically mentioned or not 10 the Bill of Quanities. specificaiions.
drawings or nei.

All fixmures and sccessones shall be fixed m accordames with a set pattzmn mwatching the tiles or inlerior
fiish as per architectoral desian requirerments. Wherever necessasy the fittmge shall be centered to
dimengions and pattern desired.

Fixine screws shall be half round bend chrommm plated hrass with C¥. washers wherever required us
per directions of Authority's Hepresentative.

All fittings and fixtuzes shnll he fixed in 8 neat workmanlike manner true to levels and heights shows
on the drawings & in accordunce with the manufacturer's recommendations. Care shall be taken to fix
all mlet and outlet pipes at correct pogitions.

All fixtures of the similar materials shall be by the same manufactiress,
All fiting shall be of the chromium plated materisls.

Withow restricting to the generully of the foregoing the sanitury Tixtures sholl include wll saaitnry
fixtures, © P. fittngs and sccessones ete. necessary and requred for the building:

Whether specifically mentioned or ot all fixtures and sppliancss sl be provided with approved fixing
devices, nuts, balls, serews, and bangers as required. These supports shall have the necessary adjusiment
to allow for Lrregulanties in the building ares construction.

For the installation of the CP fittings, Teflon tape shall be used.
European WL

European W.C. of glazed vitreous ching shall be wazh down, single or double svmphonie type, floor of
wall mounted set, flushed by weans of flush valve a5 spesified in Bill of Quantities. Flush pipe / bend
shall be connzcted to the W.C, by means of suitable rubber adopter. Wall hung W.C. shall be supported
by C.1 floor mounted chair,

Each W.C. sent cover shall be so fixed that it remaing sbsnlutely stationary in verticd! position withiut
falling down on the W.C. Seal cover shall be of while solid plastiv, :Icmgaln:l open fromt with beavy
duty hinges. Expoged fixture trims shull be Chrome plated, and tnims of similar finetion shall be by the
sante munuficiurer.
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Flushing eistern (o be used shall conform to the requirements of 15: 774-2004, High leve] cisterng shall
be of casl ron unless olherwise specified. Low leve! cistern shall be of the same material as the water
¢losel or as instructed by the DUT A /Awthority. The cisterns shall be mesquite proof 8 shall folfil the
requirements of the local Aulhority.

If alternatively Flugh valves 1o be used, then shall be of the best approved quality procursble with C.P
control valve and C.P. flush pipe.

The flush pipe/tend shall be connectsd to the WC by means of a suitable mbber adopter,

Flushing cistern (o be used shall conform to the requirements of 1S: 774-2004. High level cisterns shall
be of cagl iron unless otherwize specified. Low level cistern shall be of the same muterial as the water
closel or us instructed by the DT A/ Authority. The cistems shall be mosquito proof & shall fulfil the
requirements of the loeal Authonty.

The levels af the W should be checked by plucing speit Jevel on the W.C. W.C. should be tested on
completion of fixing by puting small paper hulls and fushing out. Tf all the paper balis are not fushed
gut, The fixing will have 10 be reclified / re-aligned,

Wash Basins

Wash basin shall be of white vitreous china of best quality manufactured by an approved firm and sizes
as tfied in the Bill of Quantiey,

Wash hasin shall be of under counter drap in type shall be supported an a pair of rolled sieel brackets
af approved design and shall be modnied on i countertap, So that rim and bagin bowl 12 exposed from

oD,

Wash bagin shall be provided with singie lever miger with chain and rubber plug, cheomiun plated
hrags boltle ap of approved quality, design and make wheie hot water required. Single tap where hot
water is not required.

Wash basin shall be fixed at proper location ond height and truly horizontst as shown on drawing or 2s
directed by Authority’s Representative.

Urinuls

sl stall wall hung uoanals of glazsd virreous ching shall be provided with 15nun dig, C.P. beasg
spreader, 32/40/50mm diz C.P. domicnl waste and CP. cast bruss botrde trap with pipe and wall flunge
and shall fixed to wall bv one C1 Lracket nnd two C1 ¢lips a5 recominendsd by mbnnfactioress
cowmpleis as directed by the Avthorlty's Reptesentauve,

Urinais shall be Nushed by mgans of “NO-TOUCIT" infrased operated fush vabies.

Urinal Sensor have Sanselronic Concealed Type Flushing Valve for Urinal Compleis Set wirith
Installation Box with Contra] Coclk.

Wagte pipes for uriozls shall be any one of the given muterinls ng directed by the Authoniy’s.
Representative:

A GL Pipes

B. Rigd PVC/High density palysthylene.
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€. Waste pipes may be exposed on wall or concealed m chase a5 directed by the Authority's
Representative.
Paper Holder

Tailet recessed typepaper holder completein all mapects including cuthing and makmy good the walls
4.

BIB Cock

These shall beof C_P. brass Inb cocks of best gqualiry necessary fittings with wall Flange eic. complete
in a1l respects including curting and making good the walls et

Angle Valve

These shall be of C.P. brassangle valve with C.P. copper comrmectmg pipe 450 mm long and nuts, washer
and hrass flange compleis, includmg cotting and makmg good the wall where required.

Liguid Soap Cantainer

These shall be of C P brass liquid soup contamner of best qualily ele: cenipivte 10 ol respects includiog:
ouiting: and making good the walls eic. These shall be fixed by means of stamless-steel sorews o
wooden / plastic cleats firmly embedded in the wall.

Kitchen [ Pantry Sinks

Sinks shall be of stoinless-steel material as specified in the Bill of Quantities/Drawings.

Each sink shall be proveded with E. 8, brackeis and clips and securely fixed, Countertop sinks shall be
fixed with suiteble angle iran clips or brackets as Tccommended by the manufacturer. Each sunk shall
be provided with 40 mm din Chromium Pleted veaste with chzin and plug or P.V.C. waste wath
Escutcheon plates. Fixing shall be done as directed by Authorily's Representative.

Supply fittings for sinks shall be mibung fittings or € P taps, angle cocks etc. all as specified i the Bill
of Quantines/Drawings

Braided Hose Copper Pipe

Providing nnd fixing of C.P. copper connecting pipe 450 mm long and muts, washer and brass flange
complets, including cotting and making good the wall where required ete. complete as per directsd by
the Engineei’s Represeniative.

Pressmatic Pillar Cock

Providing and fixing Pressmatic Pillar Cock of best quality necessary fittings with wall Flange etc.
cotapletz in all respects meluding cutting and making good the walls ele, commlete as per divected by
the Enginect's Representative,

Sink Coclk

Sk cock of best quality necessary hGttings with wall Flange ete. complete in all respects including
cutting aud making good the walls ete

Heulth Fancet

Signalure of Bidder 6|Page




\if Subarmati River Front Development Corporation Limited .

Hand Shower (Health Faucet}, with 8mm Dia. 1 -1.2 mtr Long flexible Tube snd Wall Hook with
acesssories of best quahity necessary fittings with wall Flange ete. complete m all respeets mncluding
culting and mekmy good the walls ete.

Hund Drever

Hand dryer, fully sutomatic type, cover ghall be fabricated in extra heavy dutyl8 gouge type 304 S8/
ABS with exposed surfaces satin finished, the unit shall deliver not less than 71 1see of hot airand
cleatrical rating shall be 240 ¥/ | phase / 50 eyales

Urinal Partition

Providing and fixing Urinal partition with frosied glass approx. size 900 MM (1) X 450 MM (W)
having |0 MM of glass thickness, including fixing lo wall with suitsble brackels all as per manufucuress
specification ol

Automatic Fragrance Dispense

These shall be of CP. brass Automatic Fragrance Dispense fixed 1o wouden cleats with C.P. brass
serews cotnpleiz the item,

Ouote & Hat Hook

These chall be of CP. heags twin way QLICTTE and hat hooks fixed inty wall with C P, Brags soceivs
and wall plugs ele. complete including cutting and making good the walls elc.

Corub Bur

grab bar fabricafed seumisss slainless steel tabe ia bath room with hon-slip gapping surface, polished
wall flange at end of bars with beavy duty anchor fusieners and pecessories ofe compleie the job.

Recessed convertible paper towel dispenser and waste receptacle

Item shall be Type-304 stamless stesl with weided construction, exposed surfaces shzll have satin
fimish. Flange shall be drawn and beveled, one-prece, seanless construction. Door shall be sécored o
cabinet with s full-length staznless steel ptuno-hinge and equipped with o semi-songedled tumbler lock
kieved Like other Bobrick washroom sccessoncs. Puper towel dispenser shall dispense 600 C-fold or 200
multifold paptr towels, Removshle waste receplacle shall be secuied to cabinst with & wuabler lock,
hove front und sid= edges of bottom -and all top edges hemmed for safe handling, und shall have a
minimoe ¢apdvity of 12-gal (45.5-L).

2.0 INTERNAL DRAINAGE (SOLL, WASTE, VENT AND RAINWATER PIPES)

Scope

A Worle wnder this ssetion shall consist of furmisinng all fabor, rasterials, equipnient and applisnces
necessary and required to completely mstall all soil, waste, vent and rinwater pipes as required by

the drawings, spectfied here inaller and given m the Ball of Quantines.

a  Withow testncting to the generality of the foregomg, the seil, wasts, vent and ramwatsr pipes
swstern shall include the followings: -

i UPVC vertical and honzonte] soil waste and vent pipes. rainwater pipes and fittings: jomnts clamps:
snd connections 1o fixturss:
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li. Floor treps. floor drain clean out plugs. injet fttings and mimwater roof dmin, aresfocu| draing,
tretich drain.

i, Wasle pipes connections from all fiztures ez wesh busins, sinks, kilchen equipment.
e Testing of all pipes.

v, Cannection of main.
General Reguireménts

A. Al materials shall ke new of the best quality conforming 1o specifications and subject to the
approval of Authurity's Representative.

B Pipes and fttings shall be faed truly vertical, horizental er in slopes as required in o neal
worknimlike pumner.

C. Pipes shull be {ixed In o manner us (o provide essy accesalbility for repair und maintenanee and
shall nol catise obbtruotion in shafis, passages slc.

D. Pipes shall be securely fixed to walls by suitable clamps at intervals spacifisd.

E. Acczss doors for littings and clsanouts shall be so located tht they are =asily acesssiblz for repair
=nd mainienance.

F. Al warks shall be exectted s direcled by Autharity's Representative.
A, UPYT pipes nnd fittings

The pipes ghall be round and shall be supplied in staight lengths with socketed ends, The internal und
external surfaces of pipes shall be smooth, clean, and fres from protving and other defects. The ends
shall be cleanly cut and square with the axis of the pipe. The pipes shall Be desighated by sxiemal
diazmesze and shall conform to IS: 4985 - 2000.

Fittings

Filtings shall be of the same make as thut of pipes. injecltion moulded sad shall conform to [ndian
Standard.

Laying and Jointing

The pipes shall be [aid aund clamped to wooden plugs fixed abovs the surface of the wall Altsfnatively
plastic clamps of suitable designs shall be preferrad. Provision shall ke made for the effect of thermal
movement by not gripping or disturbing the pips at supporis between the anchors for suspended pipes.
The supports shall allow the repeated movements 1o tale place without sbrasion. '

Toanting for UPVC pipes shall be made by means of solvent cement for horizontal lines and 'O rubber
ring for vertical line. The type of joint shall be used &8 per site conditiong/'direction of the Authority’s
Representative. Where UPVC pipes wre 1o be used for uimwater pipes, the pipe shall be finished with
(.1 adapter for msertion in the R.C.C: slab for 8 watcrproof jount complete as dicected by Authority™s
Represenative.

Supports

UPVC pipes requice supports at close intervals. Recommended support spacing for unplasticised PVC
pipes 15 1400 mm for pipes 30 mm dia, and above. Pipes shall be aligred properly before fixing them
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an (he waoden plugs with clamps. Even if the wooden plugs are fixed usmg 4 plumb line, pipe shail
also be checked for its alignment before clamping, pipmg shell be properly supported on, or suspended
frmm ﬂ-!Hmps hengers 43 specifi ied and a8 requred, The Comiraclor shall adeguately design all the
bruckels, saddles, unchars, clamps und hangers and be respansible for their alrudtural §u{EL:muy Pipe
aupperte shull be primer coated with rust preventive patit,

Repairs

While temporary or emergency repairs may be made to the damaged pipes, permanent repaws should
be made by replacement of the damaged section. If any split or ehip out pecurs in the wall of the pips,
a shart piece of pipe of sufficlent length (o cover the damagsd portion of the pipe is cut. The sieeve is
cul longitudinally and hested sufficiently to soften it 5o that it may be slipped ovir e domaged hard
pipe.

Testing

All lengths of PVC rainwuler pipes shall be fully tested for water tightness by mieans of water (e
malntained for not less than 30 minutes, All pipes shall be subjected 1o 2 lest pressure of at least 1.3
metel head of water head. The test pressure shall, however, not excesd & meter head at any poinl. The
piges shall ke plugged preferably with standard design plugs with rubber plugs on both ends. The upper
end shall, howsver, be connected to n pipe for filling with watzr and getting the required head.

B. Wasie pipe from Appliance

a. Waste pipe from appliahces e.g., wash baing, inks. urinals. chrome plate where feen waler coolers
shall be of UPVC rigid pve pipe.

b, All pipes shall be fixed in gradient towards the ootfzlls of deaing Pipes inside a (oilet room shall be
i chaze unless otherwise shown on drawings, Whete requirsd pipes may be tun st ceiling level in
suitable gradient and supported on structural clamps. Spacing for chunps for such pipes shall be as
fnllows:

“ertical
Horizomul
PV.C. Pipes 1 B0 ems 120
cms

. Measprements

Waste/soil, waste, vent and rainwater pipes sholl be measured over all along the centre line correct to p
centimeter including all fittings along its length. The rate for these ppes shall be inclusive of all fitings,
holder bat clamps, lead caulked joint for C.1. and cement jaints for UPVC and all other iteme tescribed
inthe Bill or Quantines. The portion of the pipe within the collar for C1/APYC pipe af the jomt shall
not be mcluded in the length of the pipe work.

B. SWR PV Pipes and fittings

Soil. waste, vent SWR Ring Fit/Solvent pipes with socket und spegol. All pipes shall be steaighr end
sinooth and inside free from irregular bore, blow holes. cracks and other mammfacturing defects, These
pipes gonform to EN 1329/ I8 13592 (SWR type B) and are designed to withstand coatinuous internal
hydraylic pressure of 6 Kgiom to ensure life-long trouble-{ree working: The pipes are provided with an
integral ubber ring type socket ai ane end while the other end 15 kept plain, smooth and frec from bumrs.
Rubber ring type socket ends provide easy push- - fit type jomnting. Simultansously. allowance for
thermal expansion can alsa be provided durmg mstallation.
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Fittings

Fittings shull conform (o the corresponding Indian Stundard as for prpes. Confractor shull use pipes und
fittings of mitching specificution.

Accesg door shall be secured air and watertight with 3man thick insertion rubber washer and white lead
The holis shall be lubricated with grease or white léad for easy removal.

Jointing

1) Rubber Seal Rings for Joints & Access Doors

Manufictured m accordanee with IS: 3382 for 75 mam / 90 mm / 110 mm sizes. These are made out of
natiicnl rubber with 2 shore *A' hardness pf 40 = 5. Provide superior resistance to biological attack.
Special design of cross section ensures perfect sealing.

2} Lubricani

Avatlable mn 100 gins; 250 gms & 500 gms packing. Spemally formulsted for compatibility with rubbes
sentl as well as PVC. Does not support the growih of bacteris or fung)

E. Pipe, Hangers, Support, Clamp, Bracket ete.
Suppurts:

UPVC mpes require supporis at close mtervals, Recommended support spacing for unplastisized PVC
pipes 18 1400 mm for pupes 30 mm die, and above. Pipes shall be aligned properly before fixmg them
an the wooden plugs with clamps. Even 1T the woeden plugs are fixed using s plumb line, pipe shall
alse be checked for its algnment before clamping, piping shall be properly supported on, or suspended
from clamps, hangers as specified and os required. The Contractor shall adequately design oll the.
bruckets; snddles; anchors, clamps and honge:s and be responsible for therr stouctural sufficiency, Pipe
supports shall be primer coated with rust preventive pant,

Testing

Before the system iz put into use, it should be tested for leakages by air test, hydraulic test or smoke
tesl.

a0 TRAPS

1) FLOOR TRAPS/P-TRAP

Floor traps/P-TRAP shall be PVC deep seal with an effective seal of 50 mm. The trop and wasie pipes
shall be set in cement concrete blocks firmly supported on the structusal floor, The blocks shall
bemi:2:3 mux (| cement 2 coarse sanck 4 stone aggrepate 20 nom nominsl size) maxsd with water proof
compovnd =nd exrended 40 mm below finished {fleor level. Conmactor shall provids all necersary
shuttering and cantering for the blocks. Size of the block shall be 30 x 30 ems of the required depth
The trap shall be mstalled st lowest pomt ensure no pending ocours at perimeters of the drain.

2) MULTI FLOOR TRAPS/P-TRAP

Floor traps/P-TRAP shall be Low nose (PP), deep seal with-an effective seal of 300 mna. The irap =nd
waste pipes shall be set in cement conerete blocks Mmly supported on the siructural floor. The blocks
shall bemn1:2:3mix (1 cement: 2 coarse sand! 4 stone aggregate 20 mm nominal size) mixed with water
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proof compound and extended to 40 mm below finished floor level. Contracter shall provide all
necessary shuttering and cantermg for the blocks. Size of the bleck shull be 30 x 30 em of the reguired
depth, The trap shall be installed at lowesi point ensure no pending occurs al permeters of the drain.

Floor Trap Inlet

Bathroom traps and connections shall ensure free and silent flow of discharging warer. Where specified,
the Contractor shall Pﬂ:l'l-"ld-ﬂ' a special type of galvanined iron inlet fitting without or with one, two or
theee inlet suckets to receive the waste pipe. JToint between waste and fitting shall be connected to a €1
‘P’ o *8" trap with at least 50mm senl (Hopper and trops shall be paid for separatsly)) Fioor map inler
fittings and (he trap shall be set in cement concrere blncks.

C.P./Stainless Steel Gratings
Providing & Axing PVCSWR TYPEB P Trap of 110 X 110 mm diameter with Height mset! noceagary
110MM Diameter of distance piece for wash busin' sink drain connection with ¢ockroach trap - square

fut out, Satin-matt fnish - 150mea x 150mm of upproved Make, making necessary slab/ wall/ beam
holés and cutling walls, eic, complete,

Providing & fixing PVC SWR TYPE B of 1 10X | 10 mu diameter with Height riser’ necessary 1 10MM
Dismeter of distance prece for urinel droin sondection with foor clean out squars cut 150mm- Satin of
approved Make, making necessary slab’ wall/ beam holes and cutting walls, sle. complete.

Cleanout Plugs

Providing & feing floor clean ool sgluwie cut 13Mnm- S4tin of eoproved Muke with makdng necessary
slab/ wull/ beam holes and cutting walls, ete. complete.

Pipe Slecves

Pige slesves 30mm larger draunster than pipes shall be provided wharsver pipss pass through walls and
stabs and onnulur space filled with fireproof materials like putty, fire seal ete. All pipes shall be
accurately cul 1o the reguired sizes in accordance with relevant BIS codes and burs removed before
laying. Open ends of the pipe shall be closed 45 the pipe is installed (o evord entrande of foreim matters.
Vertical stesve shall fimish 30mm above inish foor level.

4.0 TERRAUE RAINWATER KHURRA, INLET MOLTH

Klarrn

Eluyras 452450m with averags minimurn thickness of § ¢m. cemernit concrete 1:2:4(1 cement:2 coarss
sand :4 eraded stone aggrevate of 20mm nominal size) over P.V.C. sheet Imix liwd400micron, finished
with 12mm cement plaster 1:3 (1 cement: 3 coarse sand) and 2 QUOTE of neat cement rounding the
edge sand malong and Anishibe the cutlst complate.

Inlet Mouth

[nlet mouth of ramwater prpe with east rron grating 15em diamietes not less than 440zram.

5.0 DWC PFOLYETHYLENE PIPE

{Class SN 8 Structurcd Double Wall (Non-Smoath External Annualar Corrugated wall &
smoeth Intérnal wall) Polvethviene Piping Svstem for non-pressure nnderground Sewernge &
Drainage Applications)
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Seope

Thiz gpecification. covers (e requirements. for manufacturing, supplymy. transporlalion, handling,
atacking of Clasy SN § Strucured Double Wall (Non-Smeoth External Annular Corrugaled wall &
Smooth Interiel wall) Polyethylene Piping System for non-pregdure underground Sewerage & Diruinuge
Applications Lierein after called the DWC PE Piping System,

Applicable Codes

The manufacturing, testing at factory, supplying, wansportation, handling. stagking, installation.
jointmg, and testing ol sites shall comply with all currently applicable statutes, monnals, regulation,
standards & codes. [n particular, in addition to all relevant National Standerds, following intemational
standards with |atest revisions shall be refered. If rmimnemi:nl: of these spectlications are al vananoe
with any otler standardz, this pasticular document shall govern the procesdings.

EN 134761 Plastics piping Systenis tor non-pressore underground drainage und sewerags-
Structursd-wall piping yysiens of Polvethylene (PE)
Part 1: General requirements .'md | pecformance chatselenstics

EN 13476-3 Plastics piping  Systoms for - non- pressure m:d‘.ug,muud drainage gnd sowerage-
Structured-wall piping systems of Polyethylene (FE)
Part 3: Specifications for pipes and fitings with smooth latemal nod profiled eatemnl
| surface and the system, Type B

Other Tnfemational Codes / Stundards (EN/ 150) which are integral part of shove twiy standardy an
normative references form a sigmficant portion of this spevification document.

Manufiaciuring

The DWC PE Piping System of stiffuess class desigantion SN & shall confirm to the Eurogsin Union
srandards as meutioned above and shall be configm=d as per the indicative Cross-sectional & Profile
Draywings (Annexure A &B) ansexed berewith. Each pipe shall be coupler (on-line or off-line) ind
spigot type along with rubber sealing ring (as designated inder above intzmational specificutions),

Transportation

The armungement of Inudmg the pipes n & leleseopic manner is advised, Le. smaller diamelers inseried
inle the next higher sizes of pipes. While loading the pines anto the tnick, cire should be taken that the
coupler- end should be arrunged alternutively in the corresponding layers go a8 to avoid the darmage o
the conpling’ socket ends,

Haniling

Foilowing Reconmmendations shall be followed whils handling the pipes:

* Adherence 1o National Safety requirements

s  Pipes to be smoothly lowered 1o the ground

#  Pipes should not be dragged agamst the ground to avord the damages Lo the Coupler/pipes.

*  SHmm and |arger diamcics pipes are caomed with Slings at two pomts spaced approxmately at 3
Meters apart

« Forsmaller diameters (400mm - 800mm) one 1ift powt shall be sufficient & can be handled either
manually or mechanically

» Do ot use o londing Boom or Foklift direcily on or wnside pipe.

Pipe Storage at Site
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Stockpiling shall be deme temporarily on o Flot Clear AreaasperFig. | &2

For nvesding collapse of Stacks, use Wooden Posts or Blocks

Stacking shall oot be lugher than 2.3 Meterz _
Whule staclong, slternate the sockeUsoupler endsat dach row of stacked prpes a5 per Fig, 2.

(Fig I) (Fig2)
Lowering, Laving & jointing ol Pipes

The width of o Sewer Trench depends on the soil condition, type of side protection needed. and the
working spoce reguired at the bottam ol Trench for smooth indindlationy, Inereass in width over required
mintmu wonld unduly increase the load on pipe and cost of road restoration. Considering all shove
fotors, e Minimum Trenel Width is specified as pet Tsble baloty: -

Indicative Trench Widths™
Pipa Dismetr (mir) Trench Widlh (M)
| 75-170 0.6
250 0.7
400 0.9
600 12
Bl 1.3
_looo L8

"I actial practice the tench width can be 48 nirrow a3 possible but adequate 19 allow the workmen 1o
excgule the job satizfaciosily

The jipe fegment between two manhoies shall be lad approximaizly in stralght line withoul any vertical
undulations. However, on the strength of its flexibility, the DWC PE Piping svstem can be laid in very
ampoth curve if found necessary. The piping svstem shall rest on the carefully prepared bedding portion
of the Backfill Envelops and ar approprinte jolnting locations the trenches shall be excavated decper to
ageonumodate the bulges of coupler-splgat joints, However, special care ghall be ensured as rentioned
below:

s Execavation of tenches shall be carried out in sccordanes with the desvving & specifications and #5
direcied by the field emgineer as well.

»  The piping system shall be lad and jointed i trie (o gradient with the help of sight ratls and bening
rods ns detalled |n CPHEED Manual on Sewerage and sewernge treatment. The levels need be
checked with calibrated imodern Levelling Instrument, Spevific care shall be taken (o prevent entry
of sand / mud /slush/ uny other foreign matesial etc info the system during the installation operation

The structural property of the sysfem sugpesis that a minimum cover of 300 mm ndequate even for
maximum quantum of superimposed (Tive) load.

In cage of wider tranches than required (above table), the permission of the competent autharity ghall
be necessary.
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The beddmg wrea is an essential portion of Buck fill Envelope and shall be constructed with proper
bedding materal 2s computed m accordance with appropriete international code of practice for
stroctural bedding design mentioned m the fist of normalive references under EN 12476 The bedding
ghall be laid 1o specified thickness and pradient with proper manusl compaction of the aggregale.
The moulded en-line coupler (or separate coupler inlegrated to the pipe in ease of lower sizea) wll huaye
a Buitable mtems! surface for push-fitung the s8id end over the spigol end of the next pipe. On first
ﬁiley of the carruganon of said spigot end (destined 1o receive the pushed coupler) the sealing rubber
ring of standard (EN 13478) quality shall be placed so that the coupler end of the pipe ﬁmnmllly bur
tightly slides over the senling ring for making an nbsalute watartight jeint Similar sysrem is also uzad
for fabricated accessories or moulded fittings mql.um:'l such as Tee, Bends, Elhows, Reducer end caps
for the purposz of iostallation of the system related to dramoge/sswerage.

For quality connections following steps are o be ensured, [niling which the parformances aspects are lo
be severely compronmscd.

The non-couples (socke!) end beeda to be tharoughly cleaced and shall be free from any foreign matetial

o Clean nud lubsicate the coupler end of the pips, if required.
Lubricute the exposed Gasket in the same manner, if required.

= Keep the non-goupler end free from dizt, backfill material, and forsign matter-so that the (ot
integrity 15 nof compromised.

s [ush the coupler nto non-voupler and align properly. Always push coupler end into non-coupler
end.

For smaller dimneter pipes simple manual insertion shall be sufficient. Tt should be ensured thet the
coupler end 15 adequutely “homed* within nen-coupler end to ensure mstallation and bght jeming scal.
Therefore prios to incertion always place a “Hommng Mark”™ on appropnate comrugation of the “MNemn-
Coupler End’,

Construction of backfill eavelope and final backfilling of the trenches

DWC PE Piping System with wel| compacted Backdill Envelope along with the bottom and sides of
trench (native soil) work together fo suppart soil overburden and superimposed {mraffic) loads. The
carefully constrected Backfill Envelop has three distinet but non-isolated stages. The construction needs
to be done stage by siage as per the sequence stated belaw:

* Beddmg portion
o 1T oo Flounch ievel
* Remaung portion

The material for backfill emvelop shall be 1 sceordunce with the structural design of Hexible buried
condult as per relevant internohional codes. Ircen he the same materia] that were removed In the courgs:
of excavation. or it can be fine sand/course sand/gravel / moorum (other form of course / fine aggregates
dependmg on the eifected Design Load [Overburden + Superimposed (Live) load]. Howewver, in no:
cirewmstances, the fexible pipe should not be embedded m cement concrete (tm- romforced or
retmforced | which invarably indoces andesired rugidity o the svsim.

e Theremaming portion of backflling which do ot contmbute 1o the stroctural integnty of the system
may be Uic materials that were removed m the counse of exeavalion, orany mh:r foreign nuntcsnl
s may be required 1oosuil the particular site eonidition, These snaterials slintl consist of al least clean
garth snd shall be free from [arge olod or stone above 75 mm, sshes, refuse and other njusious
materils,

o After completion of beddg pocion of the Backfill snvelop and subsequerit lying of pipes. ete, fipst
the haunch portion & then upper portion of Backfill Envelope shall be cotstrocted as per design
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around the pipe. Vouds must be eliminaied by kmifing under and arcund pipe or by some other
indigenous Leols.

e The compaction, by hand rmmmers or compactors with necessary watering 1o 2 possible maximum
=vel of proctor density shal| be ensured.

= Backiilling chall start only afler ensunng the waier lightness 1es1 of jounis for the concerned sewes
secments. However. partial filling may be done keepine the jomis open.

e  Precaurtons shill be token against floaranon (11 at all necessary) a3 per the specified methodology
and the mmimnm required cover,

s Continuity of the pipe segiments in berwesn two manholes 15 réquired o be casured in the same
modality as practiced for pipeline. Hydranlic testing of pipes shall be done. if specifically asked for
by the client for any spegific stretch:

Jointing

¢ [Elastomene sealing ring jomts/Bolvent coment joint

o These pipes shail be sockeitd on antomatic socketing machme with self-gocket length) Such pipes
shull be either joined with solvent cement or groove nside wiih rubber oog,

Continuity Test Tlydraulic Testing

s Alllengths of the séwer and drain shall be filly tested {or water tiglitness by means of water pressire
muamtaiped for not jess than 30 minutes, Testing shall be carried out from manhole to manhole. All
pipes shall be subjected to u tes( pressurs of at least 1.5 mirs. head of waler. The test pressure shall,
however, not exceed 6 melres head at any poml. The pipes shall be plugzed preforsbly with standsrd
dedign plugs with rubber plugs on both sides, The upper end shall, however: be commected to o pipe
Far filling with water and gelting the required head poured at ene time permil

o  Sewer lines £hall be tesied for 4 sraightness by:

s Inserting a swooth ball 12 mm less than the inteinal diameter of the pipe. In the absence of
abstruction such a3 yam or martar prajeciing at the joints the hall should roll down the mvert of the
pipe and emerge at the lowsr end.

»  Means of a mirror at one end and a lamp at the other énd. 1f the pipehing is straight the full gircie of
Light wall be seen otherwise obstructions or devistions will be apparent.

o The contrsetor shull give @ smoke test (e the diain and gewer a1 his own expense and clurges. if
directed by the Enginesr in charge.

s A test regisier shall be muntiuned which shall be signed and dated by Engrover in charge.
Mensurements.

The mode of measurement shall be a5 per Schedule B.

6.0 INTERCEPTING TRAP

Providing aud fixne miercepting trap of 150mm diameter m manholes with stff suxture of cement
moctar 101 (] cement : | fine sand) including testing of joins ete

7.0 PERCOLATION WELL & TUBEWELL;
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PURPOSE: to recharge by the way of drilling tube wells using storm water reczived through external
strface.

REQUIRFMENT:
*Gieophysical (electrical resistivity) & hydrogeologcal, geology, bydrology survey and submil the
report along with bore loggmyg & electrical resistivity test.
fitiding stratification of aguifer sysiem and spatial varability of hydraulic conductivity of differsns
TANES.
*negative and nonproductive zones of low hydraukic conductiviry.
wvertical hydrulic conductivity.
smatsturemoment and miilraton,
sdiirection of groumd water flaw.
ssalinity changes
«finalization of plvsical dua:
-locauon of propoved strocture
-deterinination of pumber of struchures
-identification of tentative location.
slocation identification- pssezsment of existing sdies & recommendation
*ge0 tngging/googls map -ne co-ordinates
=chrilbmg pilot tube well to assess potentiality.

*DESIGN REQUIREMENT:
e  Ulsste prior to commencement
o Oflow requiretiems mte of dischacgs/peccolation
s Ohwater report- samples of witer for anulysis:
s Oinfiltmtion rutes
o Overticality of tube wells
o Ofilter pack
» Ocasmy pipe

INCLUSION:

sdrilling report

spfiltration record

spreliminary worls for drilling, boring, acéess o spetific areas
swater for ell purposes

=power-dic or chiraenble

*storage godown

=manpowsr colony arangerients ouiside site prenuses
sstundard statutory obligation & responsibilities

eguhortv & departnsatol co-ordmalion

*post completion approval from cgwn

samc-yearly & activities & schedule

*all rates me for sile

*housekeeping & sealing & making good the area post completion of the works-handing over to client
«identificntion boerds for each percolation wells
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»a5 built Hrawi'ngﬁ

sdrilling & boring in‘all soilfrock as applicable using approprate type of rig such a5 rotary, semi rolary
and dth. '

safety & security during construction

sstandard obs & ehs requirements

=(hird part quality reportinie

=all msvurances other than car policy

*inclusion & exclusion list

*lueal issues if eny

SPECIFICATION OF RECHARGE WELL

Construction of Péercolation Well with-all reqursd conngetions ag peér detailéd destm &nd dirawihe with
all required sccessomnes. Scope ghall inulude for Borewell'depth up to 200m. with 3 o 'dig with 4m hquid
depth+ invert Level with silting chomber 1.5mx0.75mx] 2m +IL) and overflow connection to the
nearesl drain. [TEM shall wso including of precast! ROC filtration module including of necessary
fitration media for sill chambet and recharping (it

DEVELOPMENT OF TUBE WELLS

SCOPE :
The seupe includes construction of fube well to get required quantity of potable water with all material.
lesimy. clc,

It is proposed to dell the tube well af the praposed in attached site plan of ns per vendor boged on
resistivity survey or s per res m accordance with ISSE NOG. 2800 - 1964 or |atest.

The process to be adopied with direct rofnry circulation method and tube well i= 1o be instalied as per
the schedule whese the actual length of housing pipe seresn and blind pipe i5 to be wavlked out n
accordance with the availability of sirala. The spnular space betwe=n the wall of hole and ytzinless-siee]
scresn is Lo be packed with the suitable size of graded oravel 10 moke the sres immediately aroupd the
well bore for the Aow of waler (o prevent smd from entering the well during purmping.

GENERAL :-
A The purpase of constructing the tbe well s to percolate ground water. The depth shall be accarding
to the strata availeble as per sile condition. Tt will have M. S, ERW housing pipes.

B Below houstng pipe, there shall be casing pipe having mmimum thidkness of § mm. Pipes shall be as
peer 15 1239 or 3589 /1991 and MS heavy duty stramer pipes for decp tube well shall be used

METHODOLOGY ! APPROACH
Process /methodology mvolved n construction of wells up 1o 200m depth (or up to hard rock)

Avjsite selection and pinpomting of site
Bishifiing of rig

Clalle preparaiion

D}Pilq_al Liole deilling
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Ejsample collection & preparation of Tithology

Fibore hole loggmng {resistiviymakural garrma)

Gidetermining size of gravel packing

Hpreparation of composite log using data of (e} & () above

[)designing of well assembly

DNreaming of bore hole

K jlowsnng of well assembly

L)back washing, shrouding of gravel and olay packing (cement. sealing, if required)

Mmeasurement of yield using v noleh! volumetric method sfier encountering sach fracturg zone ond
sipnullancous waler gample collection and quality analveis for individual Facture Zone

N pverticality test of well

O)developraent ol well by air compressor/ pumping

Pielectnical logging! caliper logping (need bazed)

Q)percolation test

Rwster samaple collection for analysis of basic & heavy metals under guidance of site hydrogealogist/
ahemsl.

Siconstruction of platform. well capping and installation of protection box

Thprepasation of bosic dats report & submission

Wihanding over of well

DEFINITION:
In thiz combzet 2 tube well will wmest -

A-satisfactory complation of bore hole drilling w the maximum presciibed depth 1 all type of straia,
which sheil includs various kinds af water bearing sirata including small boulder. The stated depths are
approximste, and the contractor may have to go higher, or lowsr depth o5 decided by client as per
condition of strata generally availsble in the site locality

The contractor shall have to arrange for electra logging and cost shall include the sama

Bahe work includes installation of casing ond housme pipes complete with sivdiner or slotted pioes:
mcludmg bail plug, reducer, clamp. top half coupling and well cap. The housmg pipes, casing pipes.
jolmson stramet pipes, reducer, clamp wooden slippers well cap, half coupling and cone of buil plug
shall lave 0 be supplied by the contractor.

Cwork includes placmg ol a gravel packmg around casing housimg and sirainer pipes as per design. All
gruvel =5 per specificetion of required quality of (end} quantity witl be supplied by contracior.

Dowork wcludes sirata wise development of gravel packed tube well with adequate capacity =ir
COMPLESSOL.

E.the work includes development of gravel packed tube well with submaersible pump with the ohject of
obtaining a suitsble quantity vield & shall neasly become sand free after 3 minvtes of starting:

F.the scope also meludes measunng of eccentricity and sound.
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(.the seape shail atsn nclude well cap, bail plug, etc. Camplete.
DRILLING PROCEDURE:

Alhe ontmetar will emplov diveel rotary emeulntion method g for the dnlling of well, The design of
the wall far the discharge anticipated fhrough will be of the firm, Yet the contractor is to continue
dealling vp to any depth when ordersd by the engineer in r.'}.mrg: (za.c)in l;-r:n.mg The strata chart

prepared on the basis of observation has (o get approved from e.f.c. before arranging and installing the
columns assembly through the responsibility for the design of the wall will be that of the finm. If the
e.1.c. feels that the sufficient water bearing strata has not been obtained drilling will be stopped when
diregted by the 2.1.c. in writing. '

Bunll wuter beuring strstn decided by the e.i.c shull be upped,

C.the contractar shall ave to doll first 2 pilot bore and after coppletion of which the contrictor shall
have to inform ed.c. for electro logsng Contractor shall lave to arrange for electro lagging of each
bore. Withoul electro logging of bore, immung werk should not be siaried in any case.

IDrafter pipe and stroiner lowering in the bore hole and biefore gravel packing. miminmum hours back
washing is required to kesp propet mud density.

E.afier gravel packing work, muimum hours back washing 18 reguired with clean water, putting:
washing line ol the bottom

Fthe contractor shall have 1o use fresh quality of bentonite so thar the mud salinty sheuld be less than
230 pp.

(. bare hole shatl be drilled frecly in plumb and vertical.
CONSTRUCTION OF TUBE WELL
ALDRILLING ¢

(A)alter ;aiisf'a.nlnry drilling and bore hole nimming the contmcter shall hive (o wrange lowering,
installing and welding of housing pipes, cusing pipes and straimer pipes meluding reducer, bal plug,
Juint coverng strp. coupling, well cap ele, The contractor shall bave to bring all the matenials like bore
pipes. reducers. stramer prpes. well cup, cone eic. Two duys prior 1o lowenng with necesgary fes
certificates for nppm".':al of engineer in charge. The contractur shall have (o oblain written peamssion
from the engineer in charge only afier these he can start lowering of the pipes s presence of client's
engineer. The olamp shall applied to the housing pipes supporting to the pipe 0.5 mt below the ground
level aned Euppm'tad with wooden slippers. Before lowering housing and casing pipes it should be
painted with black nnticamogive bitununous paimd

B.GRAVEL PACKING AS PER IS 4097-1967 OR LATEST :

{Adafter the pipe assembly is lowered info position it is 1o be packed with suilsble size of gravel lo be:
dezigned on the basis of the analysis of character of water bearing formations in the first mstance of
cruvel paoking is (o be donz up Lo the bottons of housing pipe. The verticality of the housing pipe &= o
be tosted and defects if any I be roctified to assure (het it is not but of Vertical. Theroafter the pogition
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af hu:tﬁmg the pipe is 1o be secured und the gravel packing up to the top to be completed. Feeding of
the gravel is to be done n such a manper that there isno bridgimy in annular space, To avoid the bridgimg
it would be helpful if the citcylated fiuid is pumped to agitate the gravel us it is being fed.

C.CASING
(D5 casing pipes’ sloiled pipe as specified in above should coufirm to the specification given below

{if)bis miarked siee] tubes plain ended for waler wells of type mw conforming to table no 3 of s
427072000 (third revision).

(ii}a length of 0.50 m of casing pipe should be left above the ground level.

(1vmng caging pipe should be [nstullad perfectly vertical b the congaliduted rock basemen! i such o
mioner that there should not be leukage of oir during dilling. The sanular spece between the cusing
srwl the borehole wall should be grouted with cement slurry to gvolrd entry of local Foreipn matesiol In
the borehiole in consolidated formations, The antalar space above mave] pack may be filled with local
cloy in case of soft rock formation

(viwell vap should be securely sealed to the pipe afier bore hole is checked by the engineer-m charge.
The well cap should be fnbrncated ag per the provided speoificauons by client,

DLCONSTRUCTION OF PLATFORM, WELL CAP. PROTECITON BOX AND DISFLAY
BOARD

After the completion of well in sll respects described above, the contracior shall {abricate and install
well cap using MS plate of mminoun thickness tmm. make platform arcand well, and install Display
Board and Protection Box.

FOLLOWING TO BE IN BIDDER SCOPE-

. cement sealing by means of mud purp with cost of cemeant cte,
- mud pit

. e liffing mnker

Naote: ndder must follow latest cgwa neti fcation for construction of tube well.
DEVELOPMENT OF TUBE WELL :

{Ajthe well shal] be developed with the help of air compressor in first instance to azsure proper shotting
of the gravel and after zach a stramer it properly dealt. The development s o continue with the help of
raverse pumping s=i 6t & depression of 30ft. O at a distance of 30% hugher than the design discharge of
the mibe well which so ever is more including cost of water. The tube well 15 to be completely made
sand free with no turhidity or at a moest turbidity es defined m the mumsizy of health stendards for
drinlang of waler, Aftera contractor has reported that the development of ube well 15 completed. The
tube well to be offered for testing ebservations are to be reenrded wn the shape of chart enclosed i the
annexwre (0 the manner presenbed in 135 - 2800 - 1964 or a5 per Intest egwa guideline,
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(b)the water tanker for work of dnlling 2né developing for the tbe well will not be provided by client
In ary sireumstances, The contractor bias to arrange for water t=nker at its own

VERTICALITY TEST :

The tube well when out of alignment containing kinkess bend or care — sorew is to be rejected straight
way. The housing should be true i the line and the deviation from its top (o the reducing sooket in 1o
case is more than 50 mm in the case when the housing pipe is 25 miurs. Long and 75 mm when it Is 30
mtrs. The déviation shall be in one direction and in one plan anly. The deviation of the tube well is 10
be determined according to the method specified in IS8 2800 - 1964,

DATA COLLECTION
DRILLING CONTRACTOR WILL
(Titinintan o deill ime log for every 3 m for wells dreilled.

{(n)ymeasure discharge ever 90° v noteh plate dunng drllmg on every merease/ decrease ol vield at
various depths for wells drlled in hard rock formations.

(tin)cellect formution samples of minmuum 500 g mass at sn imterval of 3m or change of formtion during
drilling and properly pack m polythene bags and lsbel with date/ depth/ location,

{rvjcollect 1 liver water sample during the following stages:
A. For every water-beanng 2one encoimtered for wells drilled.

B. After development is complete and during tem for wells dulled

Necessary arangements are 1o be made for verifieation by engmeer-in-charge for checking of depth of
barehole, length of casing, static ‘water level, discharpe and any other réquitement ax shell be felt
necessary from time o lime. A guesl tent should be pitched at the site during drilling/ testing und
provided with eable knd chairs for the engineer-in-charge,

SUCCESSFUL AND UNSUCCESSFUL WELL

Success of well will be decided by the Engineer-In-Charge, In case of non-availability of minimum
thickness of aguifer capable of vielding expected discharge, the bare hole may be abandoned and
payment based on actual work carried out will be made at quoted rates, The tube well abandonment
committee will be constituted by concerned personnel from Cliznt.

AQUIFER PERCOLATION TEST (APT)

The contractor has to carry out the apt 1o order to dewermine tranamussivity, specific yield! smtivity in
wells through reverse puraping’ tanker test method.

THE CONITRACT REFORT:
The contracior is wequired to fumigh the Ballowing informeation:
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A he should recammend the snitability of site proposed by the client and in case of difference in opimion:
he should suggest other site nearby f{or the required design of the tube well.

B whether the test bore 15 proposed, and if yes its diameter and depth.

C depth of tube well for shallow & deep well for availability of potuble waler respectively
Domethod of drilling

E.gi7e and rypes of different strainer or slotted pipe ete.

F_probahly yields of the water.

(i.lve should goaranlee with regard to the verteality of the tube will and sand contents in the discharge
st the rime handling over the well.

FINAL TEST
The contraetor shall give following cestificates.

Amuterial lest cerlificate and routins test certificale fuor m. 8. Erw pipes as per is 1239 or 358971981,

B.material (est cerlificate and routine test certificate Jor johnson filtrution make continuous sloned
straitier pipes,

C strata choart showing 4l the technical detail in triplicate as per the atinched annexure.
D campressor developrient report with details Tor sll the strata i triplicate.

E acecptance test certilicate for elesr soundhing of tube well und stte propetly levelled and elewsied und
cavity around the wbe well duly packed with cliy and certificate for well eap, bore pape, climp, wooden
shippet, earthing tesomnul snd hall couplng ot the top of the pipe.

Fafter the tube well hes been completed sach joiar of housing pipe: blind pipe and that of strainer will
both serewed type and continue type welded with 2 nos: Mis. flats of size overlapping by 67 on enther
side by socket

ANNEXURE I
(STRATA TABLE)

NAME OF AGENCY

LOCATION OF TUBE/BORE WELL :

STRATA CHART
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DEPTH DRILLED

SIZE OF BORE

HOUSING PIPE

BLIND PIPE

STAINLESS STEEL SCREEN
SLOT SIZE

GRAVEL PACKING

BAIL PLUG

REDUCER

HOUSING CLAMP
CENTERING GUIDES

WELL CAP

TOTAL HOURS DEVELOPED
STATIC WATER LEVEL
YIELD

DRAWN DOWN

AQUIFER WATER LEVEL
REMARKS [F ANY.
ENGINEER - IN - CHIARGE.
RATES ARE INCLUDING

Carrymg out geological and bydrogeological invesngation to understand the depesition pattern of
geological layers and assess the groundwater potential and idenufy available lithology of the partcular
location/ point with probable formstion material wath depth [ thuckness of the layer along with
spproximate permeability and wansmissivity of specific material 1o calculate water bearmg capaciry
and ralmwater recharge capacity be fellowing metheds:
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(Geophysical Survey Invalving Larth Resistivity Principals Vertical slectricdl sounding using
Schlumberger 4 Electrade Amay)

Carrying oul gealogical und hydrogeslogical investigalion Lo undersiand the deposition patiern of
geologival layers und sesess the groundwiter potetitinl and identify available lithology of the particuli
location / pomt with probable formation matesial with depth / thickness of the layer along with
apptoxirate permeability and transniigsivity of specific marerial to calculnte water h:ﬂrmg capaeiry
and minwater recharge capaciny be following methods.

{Geomagnetic Survey by using TESLA 6 ground water detector or similar equipment working on
magneiotellurics 6 channel detection method)

Reguired Excavalion for pits and lrenches for Filimstion chamber 2 SMX2 SmX3M in soil of required
width, length and depth for the mimwaler harvesting systom i all types of soil, sund. gravel, clity. soft
and hard Murom including removing all exeavaled material within the premises up to 100 meter lesd,
aleanmy of sile, removing shrubs. tree roale, vegetation und dewatermy if required as per sile canditian,
back filling. rempung, watering for depth up to 2.0 m 25 per the approved design’ drawing and
specifications,

Providing and laving 1530mm thick piain cement concrete 1:4:8 for bage af the sysrem vsing graded
stone pggregate of 40 mum and beiow size including necessary formwork af various Iocations. ingluding
mixing. leying. consolidalton, finishing. curing & dewnlering the plts etc oll as per diwwings,
apecifications and as directed.

Providing, fixing, lesting and commissioning ol readymade snd lighl weight Palyethylens (PE) material
rainwater harvesting system with HDPE ladder apecially du:gn:d for underground appuulmn 1.
absosh surrounding dynamic load having adequate water conveying capacily 1o funetion av prirmary
surfnce filtration unit / gecondary surface Rltration umi having filier media up 1o 300 (o 300 mm height
in reuired shape! size 10 achieve an effedtive bedimeniotion ptmu::as connecting storm water dmiinge
having as per manufacturer guidelines and approved design/ drawings with [ollowing specifications,
1000 pym dia 3 1800 mm deep x 8 mm thick for Regacge well & Storm water ceuse Oltration

Providing, fixing and comusissioning of readsihade 600MM X GOOMM Clear opening FRP recess
manhole cover with frame adjustehle to filiration ¢hamber for the system specially designed with
locking srangement [or varjous load beamng capacities for velcular ‘or popvehicular movement
suptable (o application (o be fixed to primary’ secondary [iltration systeris as per manulzeturer
guidelines and spproved desipn drawimgs.

5T loed ¢arrying capacity.

Providing, layig and fixing in position unplasticised ngid PVC  pipes conforming o IS: 4985 (
working pressure 6 ki/'Sqom) including all fttings such as bends, clamps to the specified inver levels
and slope with provision of water fagter fixing arrangemeit supported by sand filled bags. including all
firtings such as NRV, bends. junctions; Tee. air vent, end-cpp, Hangs adaprers. in-situ adapter, access
pisces/plugs joloting with uPVC adhesive including cutting holes and maldng 1t goed weter tight by
usmg specially designed leak proof flange edapters joming, testing & commassioming of everall 10
metet pipe length lor sub-surface filtration svstend as per design/ drawing as approved.

110 mm dia. For Recharge well

Supply, (natallation, testing und commussioning of smart water management system o collect real bme
water quanlity paranicleis for conductive hquids like ramwuter for undesground application o be fed
m-line horizontal uPVC prpe having weather proof conneetion, with data logzing device having IPe8
housing with cequired 1solated flow signal with paddle wheel flow sensor, nucroprocessor based
transmission option for flow pattern recording with GSM / GPRS modern interface fearure inoluding
10 meter long eable for 12-24V DC powsr supply and 12V 3500mAh battery capaeity, conmunicnte
all date 10 BMS. BMS Compatible incloding all necessary lixing acrangement ag per design/ drnwing
45 approved
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Flow metey

Supply. installativn, testing and commissigimg of smarl waler management sysien o collect reul ime
waler quantity puramelers for conductive liguids like funwater for underground application to be fixed
in-line heozontal uPVL pipe having weather prool connection, with datu logging device having P68
hovsmg with mquimd iolated flow sigonl with paddle whee! flow sensor, mucroprocessor based
tradamission option for flow patiern recarding with GSM / GPRS miodem inferface featore including
10 meter long cable for 12-24V DC power supply and 12V 3300mAl hattery capacity, communicate
all data to BMS. BMS Compatible including all necessary fixing arrangement as per design/ drawing
as approved.

Caniralized Monitoring along with third party APL{Application Program Interface) inlegration

Supplying and [ixing two sets ol fourstage fillr=lioa wrangemen! on inlel and outlet pipes using suilable
muterial to be fixed on uPVC mipe with S8 clemp us per approved drawing/ design, For Sotrm water
Recharge & Belse Filration system

Dirilling and reaming bore hole 4t site using appropriate diilling methodology such rotary, semi rotary.
DTH as suiiable to site geology up to designed depth by bentonite of mud flushing of the borehole
including suppling, loading, unleading and fil Iimg af sticky clay balls of size 25mm 1o 50mum and gravel
packing wn surrounding gaps while deveioping of sech water bearing zomes by using required capacity
of alr compressor mqludlng required mnchineries. equipment's, sufely measures a5 per approved design/
druwing and dirsction of slie-enginess.

Rate nclusive of creating pit for dnlfling process, if required and removal of mud by mud tapkers or
any ather way suitable 1o site condition, oblain hore-log reporl from govi. authorized agencies

450 mm din bore hole

Providing, luying and fixing in podition solid uP VT Caging pipe having minimum & kg/ squm pressure
rating including all leakproof fitings Jointing with uPVE adhesive including joining, festing &
commissioning a= per aprpoved design’ drawing,.

160 mm dia with solid CM grade chsing pipés,

Providing, lovipg and fixing in position solid uPVC Caging pipe having mintum & kg/ sgom pressure
rating mcluding all leakproof fittings jointing with uPVC adhesive including joming, testing &
COMMIssIonTg &5 per aprpoved design/ drawing.

160 mm dia with perforated E'Mgr&:iccasm.g_;npqs..

8.0 CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPES

CPVC pipes & fitings wsed in hol & cold potable warer distribution system shall conform 1o
recquirement of IS 15778, The matetial from which the pipe is produced shall consist of chlorinated
polyvinyl chlorides. The polymer from which the pipe compounds ars 1o be manufactured shall have
chlorine conteat ot less than 66.5%

The mtermal and external surfaces of the pipe shall be smooth, clean and free from grooving and uiher
defects. The pipes shall pet kave any detrimental effect on the composition of the water flowing through
it

Notes

For CPVLC pipes SR 18 calculated by dividing the sverzee oulel dismeter of the plpe In mo by the

minimum wall thickness in mm, If the wall thickness caleulnted by this formuls is less than 1.32 mm,
it =lall be mereszed 1o 1.52 mm., The SDE values shall be pounded 1o the umrqél B:j.

Dimensinns of Pipes
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The outside dimmeter, outside djameter 1t zny point 2nd wull thickness shull be as given in Table 18.16.
Diameter

The owtside drameler and outside diarneter al any punt s given in Tuble 18,16 shall be
measured aceording te the method given in 1S 2235 (part 1)

Piameter at any point

The difference between the measured maximuom oviside diameler and measured minimum outside
dismeter i the sume cross-section of pipe {also called toleranae on avality) shall nnt exceed the greater
of the followinz two valuss

(2) 0.5 mm. and
() 0.012 dr rounded off to the next higher 0,1 mm,

Wall Thickness

The wall thickness of the pipes shall be as given In Table 18.16, Wall thickness shall be measured by
anry of the three methods given n IS 12235 (part 1), To check the conformity of the wall thickness of
the pipe theoughout ite entire length, it i5 necessary to meapure the wall thickness of the pipe &t :J.i:l.}r-
point elong its fength, Thiz shall be done by cutting the pipe nt any pon nlong its Teagth and measuring
the wall thickness as above. Mremhwﬁy 1o avoid destruction of the pipe, nondestructive testing
mefhods such as the uge of ultrzanic wall thickness mepsurement gaupes shall be used a1 any four
points along the length af the pipe.

Tolerance on Wall Thiclness

{) For pipes of minlmom willl thickness 6§ mm or less, the parmigsible vaciation betwesn the minimom
wall thickness (eMin) and the wall thickness at any poiot (), (e - eMin) shall be positive  the
fomn of +y, where y=0.1 eMint0.2 tun.

{b) For pipes of minmmum wall thicksness grealer than Smm), the permissible vaniation of wall thickriess
shall-again be positive in the furm of +y, where ¥ would be applied in two parts.

{v) The average wall tuckneds shall be delermined by taking al least sin messurements of wiill thickness
rotund the pipe and insluding both the abtolute mininimy and dbsslute maximum messured valisy
The tolerance applied to this iverage wall thickness ffom these measurements ghall be within the
range 0.1 ebdint 0.2 mun (see Table 12 16).

{th The maximuem wall thickness st any point shall be within the range'0.152Min {5se Table 18:16).

{2) Tl results of thess caleulations for checking tolerance shall be rounded off to ths next higher 0.1
ITir.

Effective Length (Le)

Il the length of & pipe 18 specified, the effective length shall not be less thun that specified. The preferred
effective length of pipes shall be 3, 5 ot 6 m. The pipes may be supplied i other lenglhs where so
agreedd upon between the manufacturer and the purchaser.

Pipe Ends
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The ends of the pipes meant fur solvent cententing shall be cleanly cut and shal| be reasonably square
tu the axis of the pipe or may be chumfered at (he plam end.

Physical and Chemical Characteristics

Visual Appearance: The colour of the pipes shall be off-white. Slight vanations in the uppesrance of
the colour are permirted, The internal and external susface of the pipe shall be smooth, clean and free
from grooving and other defects.

Opacity: The wall of the plain pipe shall not transmit more than 0. per cant of the visible light falling
on 71 when tested in accordonce with [S 12235 (Pan 3),

Effect on Water: The pipes shall nol have any determinate cffect on the composition of the wates
Oowing through them, when lested as per 10,3 of 18 4985

Reversion Test: When teated by the method prescribed in IS 12235 (Pant 5/ Sec | and Sec 2), a length.
of pipe 200 £2) mm long shall aot plter in length by more then § per cent,

Vicat Softening Temperature: When tested by the method présoribed in IS 12235 (part 2), the Viear
softening temperature of the specimen shall no! be less than 110°C,

Density: When tested in necordance with I8 122535 (Part |4, the density of the pipes shall be batween
1450kg/m3 and 1650kg/m3.

Miechunical Propertics

Hvdrostatic Characteristics: When subject (o internal hvdrostatic pressure test In gecordance with (le
procedirs given in IS [2235 (part 8/8ec |), the plpe shall not fuil during the prezeribed lesi dumation.
The temperutures, duration #nd hydrostatic (hoop) stress for the test shnll confiem to the requirements
given in Table 18.17. The test shall be carried out not ewrlier than 24 b after the pipes have been
mantfactored.

TABLE 18.17
Requirements of Pipes for Internal Hydrostatic Pressure Test
(Clause 18.9.5.1)

Sl No. Test Tast Temperatura Min | Test Period Hydrostatio (Hoop) Stress
*C h MPa
(1) 2) {3) (4) (5)
[0 Acceplance 20 1 43.0
{ii) Type 95 165 26
(ni} Type 85 1000 4.8
{iv) ype 95 B76D 3.6 (Test for thermal
stability)

Thermal Stability by Hydrostatic Pressure Testing: When subject to internal hydrostatic pressure
test in accordance with the procedure given in IS 12235 (Part §/Sec 1) and a5 per requirernent given in
Tuble 1817, 81, No. (v}, the pipe shall not burst ar leak during the prescribed test dupation.

Resistance to External Blaw s 0°C: When tested by the method preseribed in 1S 4985, with classified

striker mass and drop height as given m Table 18,18, the pipe shiull have & true impsct rate of not mone
than 10 per cent.
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TABLE 18.18
Classified Striker Mass and Drop Height Conditions for the Falling Welght Tmpact Test
(Clapse 18.9.5.3)
Si. No. Nominal Pipa Size Mass of Falling Weight Falling Haight
mm Kg mm
(1) (2) S (4)
— 0 i5 0510 5% 30010
W 20 i 0,5:05% I 40010
Lt 25 0.540.5% 500+10
{iv] a2 0.540.5% 600+10
v} 40 0.540.5% 800+10
(vi) 50 0.5+0.5% 1000+ 10
(vil) 65 0.80.5% 1000210
{wili) B 0.8+0.5% 1200210
{ix) 100 1.020.5% 1600=10
I 150 [ 1.620.5% 200010

Flattening Test: When rested by the method preseribed m IS 12235 (part 19), prpe shall show nosigns
of cracling, snlittng and brealing:

Tensile Strength: When tested by the method preseribed in IS 12235 (Part 19), the rensile sirength at
vizld shall notbe less than 30 MPa ot 27 + 2°C

Sampling and Criteria for Conformity
The samipling procedure and ertteria for conformity shall be as given I Annezure T
Marking

Each pipe shall be clearly and incelibly marked m inkipaint ar hot embossed an white base st infervals
of not more than 2 mi The madng shall show the following:

{a) Manufacturer’s name or traderark

{b) Cuside diameter,

() Class of pipe and pressure raling, and

id) Baich or lot number

BIS Certification Marking: Each pipe may else be marked with the Standuwrd Mark
Fittings
The firtines shall be as follows,

() Plam CPVC solvent ceroent fittings from size |5 mm to 160 mrm.

thi Brass threaded fitungs.

ic) Valve from size 15 mm to |60 mm

{(d)  Brass Threaded Fittings: All types of one end brass threaded male/female adaptors in various
fittings hike coupler, socket, elbow, tee 15 available for transition to other plastic;metal piping
and [or fixmg of CP fings, Ball, Gate valves m CPVC are avaulable 1n all dimensions. All
fittings shall carry the following miormation:
(1) Mamufacturer’s name/trademark.
(2) Size of fitting

Piping nstallation Support and Spacing
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Concealed Piping

Pipes can be eoncealed m chases. The pipes and fitting are to be pressure tesled prior to caneeahmy the
chases. To muintain alignment of CP fitings while joming, all ulignment of [ittings and pipe shall be
done corroetly. DO NOT USE NAILS FOR HOLIING OF PIPES IN THE CHASES.

Fxternal Tnstallations

For pipes fixed {n the shafts, ducts éto. there =hould be sufficiznt space (o work on the pipes. Pipss
sleeves shall be fixed at a place the pipe upnssmg thraugh a wall or flaer 50 as to allow freedom for
expansion and contractinn. Clamping of the pipe is done to suppert it while allowing the fresdom fos
movemeni.

All pipes exposed to suntight shall be painted with a waler based acrylie paind ensulsion to enhance UV
pritection. Pipes m trenching shall hr: lnid in aceardanes to the Gnnd Plumbing practices followed for

Metal piping,
Recommended Support Spacing (Distance between Pipe Clamps Horizontal Support)

Pipe Size Hanzontal Sypport (In meters)
Temperature

23°C B»C &60°C 8z'c
18 mm (1/2] 1.22 122 1.07 ; 0.92
20 mm {34") 1.53 1.37 1.22 092
25 mm (1/0%) _ 1.68 13 B 137 | 092
32 mm 31 1 1/4") 1.83 1.68 153 1 1.22
40 mm (1 1/2") 1.98 1,83 1.68 1.22
50 mm (). 229 | 2.14 1.98 122

Expansion LOOP

CPVC systems; like all piping materinls, expand and contract with changes in teraparatures. CPVC
pipes shall expand 7.5 cm per 30 m length for a 400C temperature change, Expansion does not vary
with Pipe size. Thermal expansion can generally be accommodated at changes m direction. On a long
straight ron, an affset or loop based an the followmg chart 15 required.

Nominal Pipe Length of Run (Meter), Loop length in cmsg.
Size 6 metre 12 melre 18 melre 24 metre 30 metre
15 mm 43 b6 69 79 86
20 mm 48 b6 81 | 9 104
25 mm 53 T4 91 104 117
32 mm 58 B1 102 117 130
40 mm B3 BS 109 | 127 142
50 mm 71 102 124 | 145 63
Testing

All weter supply systems shall be tested 1o hydrosiutic pressure tesl, The pressure (esls & rinmilar (o
the tedt pressure used for other plastic/metal pipes. System may be tesled in sections and such section
ahnll be entirely checked on completion of connection to the overhend tank or pumping system of mains,

Measurements
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The net length of pipes 25 Iaid or fixed shall be measured in ranning meters correet to a em far the
finished work, which shall mclude CPYC prpe and filtmgs including plam and Brass threaded fittimgs
and jormiing solvent comeril.

9.0 PLUMBING INSULATION FOR IOT WATER SUPPLY
Scope:

The scopes of this section comprises the supply and fixing of lnsulation conformirg fo these
specifications and in accordance with requirement of Bill of quantities,

MATERIAL: Closed Cell EPDM Rubiber

Thenmal nsularion matenal for Pipe insulation shall be closed cell Elnstomence EPDM Rubber. The
Therimal conductivity of the insulation’ material shall nol sxceed 0038 Wimol al an average
temperature of 320C. Density of the EPDM rubber shall be 40-60 Kgm3. The produet shall have
termperature range of -57 oC to 1250C. The insulation material shall be fre sated for Class V 0 as per
UL 94. The flammability and smoke density shall be 25750 as per ASTM E &84, Non Nammable a5 per
JIS I 6911, Austealinn standard 1530 and clags 5.3 a5 per EMPA. Witer vapoor diffusion resistance
facion(u) = TO00. The waisr absorpion {weight®s) shall not 2xceed 5 as per ASTM D 1056, The
insulation material should b free from Nitrosanune contants as per US FDA norms. It should be CFC
free. Trshould poi he corrosive 1o copper and stainless when resisd a5 per DIM 1988.The material should:
not deveinp crack when tested for ozone resistance as par ASTM 1148, The % shrinkage (Heat Stability)
should not exceed & when tesied as per ASTM C 334( 930C, 7 days). No eracks should develop when
exposed 1o UV (acoelerated weathering resistance test cyele UVB-313 af 60 oC/8h. CON st530 oC/dh)
as per ASTM G 154.04. The resistence to microbiotogical growth should be in sccordamee 1o UL 181

and meet the acceptonce criterio of resistance lo fungal contaminmtion as per ASTM G21. i should
mcel the aceeplance uniterie of ressstaoce 1o bactenul contaminstion s per ASTM 2180,

Thickness of the insulation shall be as speeified for the individna! application: Esch lot of
insulation material delivered at site shall be accompanied with manufacturer’s test cegtificate for
thermal conductivity values, density, water vapour resistancs factor, Nitrosnmine content, Heat stability
and fire properties: Samples of nsulation matertal from each lot delivered nt site may be selected by
COhwner's site representative and gotten tested for thermal conductivity and density ai Contractor’s cost.
Adhesive used tor sealing the msulation shall be madified neoprene contact adhesive with mimimum
bond strength of 1,23 kg/m2. |1 should have hugh water vapour resistance, good weathenng propertiss
and self-extinguishing once dried strigtly a5 per manufacturer’s recorunendations.

11 HOT WATFR SUPPLY & RETURN PIPING INSULATION

Instilation Material Technical Specification - Anti-bacterial and anti-fimgal Clofed Cell
Elngtomeric Foam made from EPDIM rubber with self-bonded olefin (1IDPE) covering

Matenal: EPDM
Dﬂlﬂii}?: 4060 kgf'ml
Thickuess: 25 mm
A, Closed Coll EPFDM Rubbeér

s Thermal codoctivity of elastomeric foarmn shall not exceed 0.035 WY (m*K) at an
avergs mean tempetature of 240 C (Tested scc. To ASTM CLT7T)

= Material shall be adn-fungal and shall pass resisfance fo Fungl test in accordance with
ULI2I.
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= Material shall be anti-Bacterial and shall pass bacteril resistance (est in ascordance
with ASTM E2180-01,

»  Material shall have fire class A (Flame spread: 20 & Smoke developed index 150) in
wecordmmee with ASTM E 84.

* It shall bave rate of burning (horizouts] position) tes! in accordance with part-2 ASTM
Dats-06.

= Materol shall have flammability class V-0 in accordance to ULS4,

= Matenal shall be non-cormsive for copper and stainless stzel in accordance with DIN
I988.

= The matzrzl 15 Dust gad Fibre Free

= Unlike other genenic matenads 11 shall be self-extmguishing, does not dnp fireballs-and
does not spread Mames

= [tahell have Moisturs Dilfusion Besistance Factor or ‘p® valoe mimmum 7,000 per BN
12086 without any euter facing

= Mateaal shall be CFQHOFC free und tested o accopdance with TISEPA
F21ATUSEPAR26DC

= Density of matenal shall be 40-60 kg/m? in accordance to ASTM-D-1667.

= Mareriol shall hove service temperature range -50°C to +125°C.

= Matenial Color: Black

B. Sel-bonded polyethylene Fibre Cloth

* High dengity polyethylene fibre cloth bonded with moisiure control metal foil films
atiached vith lngh strength selfadhesive with sihcone ¢leasing paper.

Material  : High Desity Poly olefin Fibre Cloth
Thickuess : 0.2mm

= It shall huve good TV protection and water repellant property which enhances system
life.

* Theopacity of product shall be 0.16% a5 per ASTM D1746.

= Trshell have 4.23 mg/om?® water vapour permeability as per IS 101 part 6.

. Fibre Glass Cloth

= Matenal & acrylic based woven fiberglass fabric made from E glass having excellent
combination properties of high strength & moisture sesistance.

Material  : Fibre Glass Cloth
Thickness ;0. %mm

1t shall acrvlic PSA type adhesive

It shall have E glass type fiber,

Base fabnc masy shall be 225 = 5% GSM
Total roass shall be 280 = 5% GSM
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1.2

1.0

Fipa
32 mim ERPDM rubber

Layel=s of sell-bondad olefin
& glags Cloth Insulation

21ayers af Cold bitlumen
(CPRX compound)

Specifications S=lf bonded olefin (HDPE) for Cuter covering of Insulation Material

F It i5s HDPE fiber cloth bonded with moisture control meta) ol film.
# It has good UV resistance and water resistance property.
It has high water vapour diffusion resistance and low thermal canductivity
Method of Measurement for Tnsulation:

Unless otherwise specified measurernent for pipe insulation for the project shall be oa the basis
of centre line measurements described harewith

. Pipe Insulation shall be messured m units of length alang the centre line of the installad
pipe, strictly on the same basis as the piping measurements described earlier. The Hivear
messurenents shall be tzken before the application of the ingulation. It may be noted
that for pipmyg measurament, all valves, onfice plates 2nd strainers are not separalely
meusurable by hew number and size It 18 1o be clewdy understiood that [or (he
insulation measurements, all these sccessones ingluding vladding, valves, orfice plates
pod slrniners shall be conaidered strictly by linear neasurements alone the centre ling
of pipes and no special rate ghall be applicable for (nsulation of any accsssories, fixtures.
or fittings whatsoeves

SWR - UPVC PIPES & FITTINGS

Soil, waste, vent SWR Ring Fi/Solvent pipes with socket and spigot. All pipes shall be straight
and smoeth and inside tiee from inegulsr bore, blow holes, cacks and olthes manufaciuring
defents. These pipes conform (o EN- 1329 / 18 13592 (SWR type B) and are designed 1o
withsiand continuous interal hydraulic pressure of 6 Kg/tm so a8 to ensure life-long touble-
free working, The pipes are provided with an (ntegral rubber ring type socket at one end while
the other end is kept plaln, smooth and Gee fram bures, Rubber sing type sockel ends provide
casy push — fit type jointing. Sinwltancously, allowance for thesmal expunsion can also be
provided during wstallation

Fittings:

Fittings shal conform to the comrespanding Indian Standerd as for pipes. Contractor shall use
pipes and fithngs of melchmg spectication/manufcturer stmdard.
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Access door shall be secured 2ir and watertight with 3mm thick insertion tubber washer and
while lead. The balis shall be lubricaled with grease or while lead for casy removal.

Fittings shell be of the same muke a3 thal of poes, injection moulded and shull conform o
Tndian Standurd.

Jointing:

The jointing of fhe pipes to the fifings shall be done a5 per the manufactorer's insructions /
recommendation. The rubber ring socket fittings and pipes shall be jointed as follows:-

Clean the oulside of the pipes spigot end and the inside of the ceiling groove of the fiting,

Apply the lubnicant uniformly to the spigol end, sealing Ting and puss the spigol end into (he
_socke! contuming sealing ring until fully hotae. Mark the position of the sockel edye with pm::l
ar felt open on the pipe, then withdriw the pipe from the socke! by approximately 10 mm to
niake the pipe fully fited 1o the fitting, The horizantal pipes on the wall shall be fixed with
M.S. fatricated clamps with necessary provisions to take care the expansion and contraction in
PV pipes.

Rubber Seal Rings for Joints & Access Dogrs - Manufactursd in accordance with IS © 5352 for
73 mm /90 mm / | 10 mum sizes. These are made out of natural rubber with a shore "A” hardness
pl 40 » 5. Provide superior resistance 1o biological attack. Special design of wross section
elyurer perfect sealing,

Lubricant: Available in 100 gms, 250 gme & 500 gme packing Specially formulaied for
compatibility with rubber scal as well s PVC. Does not suppont the growth of bactena or fungi.

Pipe, Hangers, Support, Clamp, Bracket etc.;

Supporis:

The spacing of the clamps shell be at the igtervals of 1.5 mti to 2 meter depends on the
requirement of the supperting arrangements.

Pipes shall be shigned properly before ixing them on the wooden plugs with clamps. Even if
the woeden plugs are fixed using a plumb line, pipe shall also be checked for ifs aligmment
before clamplng, piping shall be propetly supported on, of siispended from clamps, hangess as
specified and as required The Contractar shall adequately design all the brackets. <addles,
wnchors, clamps snd hangers and be responsible foi their strictural sufficiency. Pipe sipports
shall be primer costed with rest preventive paint

Testing:

Before the system s put inte use, 1t should be tested for leakages by air fest, hvdraolic test or
sitolce test.

110 BALL VALVES (FLOAT VALVE):

The ball valve shill be of ngh-pressure cluss ond shall be confirm to IS: 1703 of sizes as speeified. The
nomimal size of o ball valve shall be thul corresponding 1 the suee ol e mpe to which 11 18 fixed. The
ball shall be of beass or pun metal ag specified and the Noat shall be of polythiene sheet. The minumum
gauge of coppet sheet used for making the foar shall be U 45mn for deatvpto 11 3mr dis and 0.35mm
for float excesdmg 115mm dia and shall be special m shape. The valve shall be constructed to penuit
replacing without console of the valve body from the valvs line and the syst2m shall not blow cutundsr
pressure: The jointing of the flsatshall be made by efficiently burmished. lapped and soldered seaun or
oy tracing: Plastc float mayv also be nsed if specified: The body of ball valve when assembled m
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workmg comditions with the flest immersed to pol more than half of its velume shall remain I:Fnsai
agaimat a test pressure of 105 Kg/Sq.em. All ball valves shall be cepable of withstanding & pressure of

14 Kg.-“Sq LTI

The ball valye shall generally conform o IS specifications NO. 1703-2000

Prewviding and fixing float valve with pressure type PTMT floar valve,

12.0

BUTTERFLY VALVES

Buttecfly valves a5 per IS - 13005/ 199]
SCOPE - Fabricated valve will not be congidered.

This standied cover double flanged and wafer type of metal seated, resilient seated cast irem,
duenle won, and carbon stee] and lined butterfly velves for geneml purpose. Valves covered
umder thna slandard wre manually, pneumaticaliv, hvdranticelly or electrically operated.

1t covers valves ol nominal pressure destgnations up to and including 4 MPa. and class 300
with ends flanged m accordance with spproprinte table of 1.5 6418 1971 *Cast irgn and
maileable cast iron flanges for general enginsering purpose’ or wafer type valves with bodies
desigred 10 be accommeadate between pipe work flanges m accordance with appropriate table
of [5 6418 : 1971 or IS 6392 1 1971 “sreel pipe fanges” wn nomunal size DI A0 1o DN 2000, It
also covers valves up to cléss 300 and flanges a2 per the pressurs/iomperoture ratings mven in
IS 13139 ( Papt 1) : 1991 “steel pipe ﬂmgea and flanged fitings : parl Ldimensions” and IS
6418 : 197] *cast iron and mallenble cost iron flanges for general engineering purposes.

REFERENCE
o The applicable Indian standards sre necessary adjuncts to s standard.

TERMINOLOGY AND DEFINTTTONS
o Tenminology.und definition covered m IS 4854 (Part3) : 1974 are generally appheible.

VALVE END CONMNECTIONS
o Double Nanged valves

A valve having flanged ends for connecion to pipe flauges by wndividual bolting.
o Water valve

A valve for clamping between two pipe flanges using through bolting this nray be single flange,
lug type. U-section of flangetess type.

SERVICE APPLICATTONS

o Walves shull be suitable for anc of mote of the following applications.

o Tightshut off - A valve having no visible leakage past the disc in closed position under rest
conditions.

o Regoluting - A valve intended for regulating purpose wind which may hive s clearance
between the dise and (he body in cloze position

o Low leakage - A valve which has specified maximum leakage rate past the disc in the
‘elosed position.
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VACUUM CONDITION

o Where valve are to be used under vacuum canditions, purchaser shall mention specifically
anel the detailed design provigign shall be mutually agreed between the purchaser end the
mumfacturer,

NOMINAL SIZES

& Therenge of nominal vilve size (DN) in mum ahall be as follows:

o 40,50.65.86,100,150,200,250,300,350,400.450,500.60(.700,800.200, 1000, 1200,1400, 160
,1800 and 2000

NOMINAL PRESSURES

o ¥alve shall be designated by nommal pressure (FIN) defined as the maximum permissible
working pressure (Mpa) at 20 0 C \emperatures 28 follows:

o PN (.25, BNO6, PHLG, PNL25 and PN4G; .

o The cluss designation for valves specilied by nomunal ppe size shall be clags 125, elass 1350
end clogs 300

PRESSURETEMPERATURE RATINGS

o Maximum permissible gasge working pressure and operating remperaiures shall be in
accordance with IS 6418 : 1971 and 18 131539 ( Part 1) : 1991 excepr that restriction on
tempegntire raay be placed by the manufacturer on valves m sceordance with this standard
by reason of valve 1y pe. trim materials or other factors. However, all valves shall be suitable
for continuous use 2t thew PN designatien within the temperature range of <10 ¢ to 659 ¢.

BODY ENDS
o Duuble Flanged Body Euds
The dimensions of flanged body ends and drillings shall be inaccordance with the requirement

gven in Annex B. Flanges as per any other specific requirements of the purchaser may also be
given as agreed to between the manufacrurer and the purchaszer or as per LS. 13159 (par ] ) -

1901,

Flanges shall be at right angles to the axis of the bore and concentric with the bore:

o Flanges shall be drilled unless otherwise specified and bolt holes shall be off centers.
Tapped by the design of the valve.

o Wafer Body Ends

Body ends shall be cepable of being fined between the mpe flanges complying with the
requirements of annex B Dange diilling.

The joint fuces shall be at right angles 1o the was of the bore and concentric with the bore.

o Holes may be provided. where sequired by the design, for the passage of the bolrs securng.
the flanges and the valve, Where through bolting 15 not practicnble due to the presence of
valve shafl, bearing housing, tapped holes may be providad for individual bolting of each
flange.

FACE TO FACUE DIMENSIONS

o Face to foce dimensions of double flanged and wafer types of valve shull be as per Table
I.

o Face to face dimensions grven in Table 1 are exclusive of the sealing guskets at both ends.

o The meoufaeturer shall ensure that adequate space will be avadlable between valve flanges
for bolting when flunged valbve with shoet body face to fres to face or wafer loag face 1o
facs are manufagtured.

o Tolerance on face to face dimension in Table 1 shall be as follow.
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o
Face 10 face dimengion of Unhined valve MM | Tolerance MM
Over - Up ta and including
0 250 +2
250 500 k3
00 a00 H
$00 160 5
"to00 2400 EG
BODIES

Bodies end parts shull be circulir snd the numerical valves of the dizmeter shull be s close as
possible to the valve of DN.

DISC AND SHAFT

o The disc und shaft shall be designed 1o withstand the maximum pressure differential across
the valve in gither direction of flow, The shuft may be of one piece design or in tTwo pieces
separately attached to the dise, Any menns of attachioent between the shafi and the dise
shall be such as 1o preclude components hecoming loose in service.

SEATING AND LININGS _
o Non-integral seating, and lining where used, and their means of attachment shall be such
as fo preclude their becaming |oose In service.

BEARINGS

o The bearings shall be suitable lor the maximum loads impozed by the shofi during resime
and in s&rvice,

o Foo valves DN 330 and above, a bewring shall be provided 1o take the axial throst, spnng:
retaining clips (cir clips) shall not be vsed as thoss bearing.

o Suitnble sesliog shall be provided for the shafi where it pesses ouiside the pressure
contmmng en clossr,

MATERIALS _

o This standard is based op materigls specified in Table 2. Unless otherwise agreed, the
muterinls shall be ol a groade equivalent 1o those oven i Teble 2 pr supenior. Other matenial
muay ke used as per agreement between the munufzcturer und the purchaser,

OPERATION
o Manun! Operation

All valves shall be capable of operated af a differsntial pressure across the disc as marked on
the wolye. Lever, worms gear/traveling nut type or any other suitable type of operator can be
used.

o [hrectiom

Unless otherwise, speaified manunlly operated valves shall be elosed by nrnimg hund whee! or
lever m a clockwise direction when fucing the hand wheel or lever, The design of lover when
fitted shall be such that the lever may only be assembled to the valve so that 1f is paralle] to the
direction of Sow when the valve 15 open:

All gear raveling nut operators ghall be provided with suitable stops to prevent movement of
the shaft beyond the limit corresponding 1o the fully closed position of the dise
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ANl gear traveling mut operstors shall be packed with grease for life time operation,
Gear/fraveling nut operalors ghall be totally enclosed and weather proof for general epplication.
For special spplications such as mirine. submerged service ele. The purchaser may speeily
special en-closer.

All gear/traveling nuy operators shall he self locking rvpe. All leaver aperated valve shall be
capable of being locked at least three lnfermediate position.

The opsrating hand-wheels shall be marked *CLOSE’ or "SHUT" to indicate the ditection of
clozer.

The operetor shall be provided with arrangement Lo indicate the dise position.

TESTING

o All valves shall hydrogtatically tested by the munufaciurer before dispateh. The pressure
shull be obtained without any significant hydraulie shock Testing shal| be curtied on before
spplication of paint or other similar teatment unless otherwise agreed between the
pusehaser and thl: manufactuzer. There shall be no air entrapped within the pact of the valves
stuhjectzd to test pressice.

PERFORMANCE TESTING

o Each valve shall be shop operated from fully closed to fully epen position and reverse,
uitder no pressure and no flow condition to demonstrate that the complete assembly 15
wimkable,

BODY TEST

o Completely sssembled valve shall be tested as follows:

o ‘The body ends shall be blanked 50 ihat the valve s subjected (o the full pressure in all
directions include by the test pressure wafer valves may be tested in any suitable manner
agreed between the pUn‘.hasrr and the manufacturer. The valve disc shall be in slightly open
position and pressure squivilent 10 1.3 times the maximum permissible working pressure
shull be applied with water. The duration of this test shall be as m Table 3.

SEAT TEST

o The seating surface of the valve shall be cleaned unless 8 surface trestment forms an
integral part of the design or the use of o temporary surfece treatment has beem agreed
‘between the manufocturer and the purchoses 16 avoid the possibility of dumbge under the
condition of the lest

TABLE-3

Nomina! DIA MM Mimimim test duration i mmutes 1
I | Body Test Sent test when applicable

Up to and inriuding () 0.25 .25
6510130 10 10

200 1o 300 2.0 20

350 1o 100D 5.4 2.0

1200 to 2000 5.0 3.0

o Each valve shull be ghoo lested Tor lewks in close position. The iest shall be condycted with
the body flanges in & hotizontal position Presgure shall be applied to the upstream «nd of
the valve, the downsream bewng opeu to atnosphete. Thie duration of test shall be as per
Tablz 3. There shall be no indication of ledkage past the valve disc during test and valves:
shall be drop tight. Seat fest shall be carried out in beth the direction of valve if agresd
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betwesn the manufacturer and the purchﬂser The seat pressure =pplied on upstresm side
shull be equivalent to 1.1 times the maximum perrmssible working pressure 4 209 ¢ und
shull be applhied with waler.

o Tor regulating type vidves seat test shall not be applicable.
DISC STRENGTU TEST

o The rest shall be conducted witls the hody flanges in horizontal position. The test pressure
shall be 1.5 times the maximum permissible pressure 5t 20 0 € With disc in closed positian,
Liydro test pressurz shall be applied to the lower fice of the dise for dugation ss per table-3.
There shall bz no damage to the valve disc nor shall avy part of valve or dise be permanently
defurmed. h;r the lest. The purpose of this iesl is lo provide evidence of the adequacy atd
structural Ttegrity of dise and body. Any leakage pesi the seal shall not be (he criterin for
rejection of the valve (Sampling lest sample 8 per IS 2500). For rcgulating ype valyes,
dise strength shall not be spplicable.

o Maximum permissible leakage shall be as per table 4
TEST CERTIFICATES
o When specified by the purchaser. the manufacturer shall issue at (est certificate conforming

that the valyes hiuve been tesied in acgordance with this standard and statmg the actual
pressures and medium used m the test.

VALVE TYTE LEAKAGE RATE
_Tight shut-off | No visible leakage for doration of fest

Low leakzge 0.1 mm2 /5 X DN [sec §)

Regulating Not specified. Outside the seope of this standard.

INSPECTION

o Ifinspechion is required, this shall be stated i the enguityforder, The purchazer or his
authorized represeatativé shall have ecese 1o the manuficturer’s works ut all reasonable
Limes 1o inkpeict ukgenibled Yulve 1o his order,

WITNESSING OI TESTS
o When the purchaser degires to witness the tesis, this shiall be specifically agread in advance.

MARKING | | |
o Muﬁdng shall be cast integral on the body or on a plate securely attached |o the bedy, The
miarkings shall be in accordance with LS. 8866: 198].

PREPARTION FOR DESPATCH

¢ Valve shall be complets inall respeet when shipped. Each valve shull be dralned, elesned,
prepared and sultable profected with-2 costs of red oxsde on un meclined surfices Ao rust
peeventive ¢oals on. machined and flanged surfaces for dispatch in such a way as o
nrinimize the possibility of damege and deterioution during transil and storage. Painting
othar than specified on the finished valve <hall be a5 per the agreement between the
manufacturer and the puschaser.

o Disc shall be unseated when dispatehed, but care shall be tmken lo snsure that there is no
nsk of darnsge 1o the disc.

o When specified, the hody ends shall be suitably sealed to exclude foreign matier during
transit and storage.
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o Compenents shipped unattsched shall be adequalely protected apnd identified to permit
correel field sssembly,

130  FLOT VALVE

Float valve with presaure FN 10 type PTMT fioat valve.
1400 REFLUX VALVE (NON-RETURN VALVE)
Specificationt ghall confarm lo I8 - 3317 ar it lalegt updste.
Materials

The moterinls uged for the manufactiue of different componanl parts shall conform (o the requirements
given in 15 3312 - 2004 or 15 latest update. '

Miaicrinls of Construction
Sr. No. [ Compaonent Muterial
(z) |Body, vcover, dopr, bearng  holder  snd|Grey Cast Iron: IS 210 Gr FG 260
DoorsIhse Plate
fo)  [thnge Pin' Door Pus and Do Suspension pin Stumless steels 18 6603
(¢} |Body Seat rings Leaded tin branze, IS 318
{d)  [Door Face ring Leaded tin bronze
(e} |Bearmg Bushes / Bearnng Block Leaded fin bronze
(f}  |Plogs for hinge pin/ Air releass plug Leaded tin bronze
{g) |Polts Carbon Sieel, IS 1363
(h) |Nuis Carbon Steel, IS 1363
(i) |Gaskets Rubber, [S 638
(j) [Hinges Grey Cast Iron. IS 10

DESIGN AND MANUFACTURE
Body

The body may be made in fwo parts - inlel shell and oullet shell. The inlet shell shall have duck foot
SUpport.

Diaphragm

Diaphrapm shall be fitted between inlet and outlet shells: The pans in the dipphragm should be so
designed as (o indues mimmurm haad loss o the flow through the valve.

Water Way Area

The ares of the waterway through the mult- doors in the disphraghe shall not be [ess than the bore area
except that this area miy be reduced by not more than 13 percent for any proprctucy designs.

Tnlet and Outtet Shell Connections

The attachment of the inlet to outlet shell of the body shall be adequate to withstand the appropriate test
pressures. service condinons and the mechamesl loads encountered in the operation. All valves shall
have bolted comnection, Size of the bolts or studs shall not be less than 22 mm.
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Sealy

Seal nngs shall be so fitted ug to wyoid their bevaming loose in servive. Standum! countersunk serews:
ahall not be used. 6.6 Door - The door shill be mtegoul with the lunge and ghall have & flat seating fuce.

Lugs

Suspension lugs shall be cast integeally an the dinphragm plate and shall be of adequate strength.
Number of Doors

The minimum number of doors (disas) iy the diaphregm plate shall be two,

B -Pass Connection

By-pasaes aie nol standard iteras on valves 1o the design, but if required, il is recommendsd that they
shall be made for connection between the inlel and outlet shell of the valve. By-pasees shall conform (o
PN | of IS 780-1984" and the minimua size of the by-pass agrangeient shall be as indicared o
respective 1S,

Coating

All zoatings shall be carried oul sfler salisfactory lesting of the valves prior to dispatch. All the un-
machined Feerous surfaces of the valve (both inside and gutside) shall be thomughly elean, dry and shall
be free from rust and greéade before pamunb All exposed machined ferroat surfaces shall be painted
with oné coat of aluminium red oxide primer. Twa coate of bluck Tapan conformmg (o Type B ol 1S
341 or paint conforming to 1S9862 or 152932 shall be applied by brush or spray for exterior application
in éolour at approved by the purchaser. '

Testing

Edch valve shall be subjected 1o following hydrostatic tesis ag specified in IS,
o  Hydrostatic Body Test

b. Hydrostatic Seat Test

Inspection

The purchader or his authorized repregentative shall have froe sccess to the works of the mannfagturer
at all reasonable times to inspect the valve ut any atage of manufaciure and to reject any malerial which
does nol conform to the specified requirements,

Marking
Following information shall bs cast on sach valve body i mised Jetfer)

u) Manufucturer's names or trademark.

b} Neminal pressure of valve (PN1.0 or PN1.G).

) Size of valve, mun.

d) Direction of flow; and

z) leat Ne. of cast

BIS Cenification Marking - Eachi valve may also be macked with the Standard Mack.
Lowering And Jointing in Pesition
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Supply of Material

Cast iron double-flanged valves with two tnilpieces suituble to pipe conforming to the latest relevanl 18
ahall be supphed and carted by the conttactor o the site of work including loading, unleading unil
stacking gl sie.

The valves and tailpieces shall he examined before lnying for eracks and ofher flaws. They shall he
undamuged i all cespeet.

The valves shall be gleanad before laying.
Al grits and foreign muterials shull be removed from the inside of the valves before plecing.
All the four faies shall be thuroughly cleaned and conted with a thin layer of mincril grease.

The tightening of gland shall be cheeked with 8 pair of inside-calipers. Clearance between the twp of
gtuffing box and the undeside of the gland shall be uniform all the gides,

Jointing Matferial

The contractor shall provide all nscessary jointing materials such as muts bolts, ubber packing, white
zine, juis, lead wool eic.

Al toals and instruments, which are o be required for installation of sluice valve shall be provided by
the contraictor.

All jointing muterials shall be £ot approved from thie enginess-in-churge bafore use.
The putg and holiz shall cenform 10 the relevaal IS,

The mubler packing shall conform all specifications as narmted o respactive [5.
Instullution

The valve shdll be lowered mito (the trench carcBilly, so that no pard iz darmoged duning lowering
apetation

If necessary, tallpieces shall be fitied with Sluice valve fiest outside the trench and thed lowered (nto the
Lrench

The rubber packing shall be tliree ply and of approved thickeess. The packing shall be of full diameter
of the flange with necessary holes and the sluice valve bore. It shall be even at both the [nner and outer
edges.

The flangs faces thoroughly greased.
Il flange faces are not free, the comtructor shall use thin fibers of lead wool.
After placmg the packing. nins and bolts shull e meerted and tghtened to make the joint.

The valve:shall be tightly closed when being installed to prevent any foreign materials from peming in
between the worlang pads of the valve:

Each flangs bolt shall be ightensd a littls ata tine taking cars to tighten dizmemncally opposte bolis
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alternatively.

The valve shall be installed in guch 2 way that its Spindle shell romain m Guly vertical position.

The other end of luilpicce ghall be fitted with pipet go that continuous lnes ean work.

Extra excavation tequired for facility of fowering and fixing valve shall not be paid for,

Testing

After mamllation of valve the same is tested to |4 timies of 1t test pressure or as specified i (he I8,
The joints of valve shall withstand e tesl pressure of pipelines.

Defects noticed durmg test and operstion of valve shall be rectified by the contraelor al his own cosl
without any exira claim o the ealirs satisbction of the Engineer-in-charge.

Measurement and payment
The rats shall b= paid 0 per Schedale of Payment per number of valves fixed and tested as directed.
150 Y -STRAINER

Supply, installation, testing and commigsioning of CLY strainer approved make and best quality
confirming 1o Intest 18, PN 10.0, with necessary speciale, eic. fur pump siction header and wherever
roguired, (o conplete the job.

16.0  GREASE TRAP

Pretabricated Grense sepurator shill be of IIDPE 7 Polyethylede conlorming to BN 1825/ DIN 4040 7
100 snitable for naderground/abeve ground installation witl integrated sludge trap, sloped interior base
iroproves cleaning ond reduces disposal time, inlet flow calming svstem and outlet flow regitlation
device, mlet and outlet interchangeable, slented twin accegs covers with quick reledse oder tight smap
closures, mspection window with mtenor cleaning srm. The conitactor ‘shall refor drawings for
selection.

Cirease sepoarator shall have mux & pump version monually controlled odor free disposal, cleanmg and
refilling system st touch of bution, mainienance free puny for separator cleaning and disposal includes
closure valve for casy pump temoval, pump Qoor mount incladed with installstion hardware anc anti-
vibration matt, manyual hand volve for transfer from cléaning to disposal mode, of adequute pumping
capacity, with necessssy cabling, lop mountéd waler Jei(s) for erease lover brenkuy and water ssoay
nozzles for interior wall cleaning during disposal, manusl hard valve for water refill with inferior
theeaded refill inlet with nir gap as p=r manufaiciuret specification

LIFTING STATION FOR O1L TRATP

Presstwre senzor controlled single or twin wastewater pumps with multi-vane mpellet to pump
wastewater with or without sewage (open channiel passage 40 mmt). Purip shail be rated submersible
(I1" &8 ) with necessary cabling and sound-absorbing undertay mid (10 roon thick} or a8 per manuficturer
specuicaion.

Pump arrangement shall be vertical’ horizontal cutlet with mtegrated non-retuen valve, with/without
closure vatve (provided loosz), with hose section or fange.

GREASE INTERCETTOR

Prefabricated Grease separator shell be of HDPE / Polyethylene conforming to EN 1825/ DIN 4040 /
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100 sutable for underground/above ground installation with imtegrated sludge trup, sloped interjor bage
mproves cleamng and reduces digposal bme, mlet flow calmmy system and outlet flow regulation
devies, mlet and gutlet interchangealbile, slunted twin access covers with guick roleass ador tight snap
closures. ingpeciion window with inleror clenning arm. The contractor shall refor drawings for
selection

Crease sepasutor shall have mix & punip vession manually controlled adur fres dispasal, cleaning and
refilling systetn at toveh of button, maintenance free purap for separator cleaning and disposal, meludes
alostre valyve for easy pump removal. punip floor mount included with installation hardware and anti-
vibration |matt, manual hand valve for transfer from cleaning to disposal mode, of adequate pumping
capacity, with necessary cabling, top mounted water jet(s) for grease layer breakup and water SPERY
nozzies for interior wall clﬂfmmg during disposal, manual hand valve for water refill with mterior
threaded refill inlet with air zap as per manufacturer speeification,

17.0  AIR RELEASE VALVE
Scope

Supplying and erecting air relense cock of 25mm mads from GM with necessary G.IL eoupling for fixing
an pipzline.

Material

Adr release valve: Gun melal
Coupling: G.1

Methawd nf Construction

Alr release valve with necessiry Gl coupling shall be fixed on pipeline with required labous, tools elc.

Method of measurement

Executed quantity shall be measured on number basis.

18.0  BLANK FLANGE

Blank Nanges shall pse al non-used / spare puddle Nange. Jomting shall be done with bolts, nuts,
washers and rubber insertion 2 mom fhick, festing the Mange and jomis etc.

MATERIAL
Blank flange fabricated out of 6 mem thick MS plates of suiteble size shall be nsed.

FIXING _
Blank flange shall be fixed m position with appropnriate location dimmg executinn phase.

190 GARDEN HYDRANT AND GARDEN HOSE PTPE

Supply, installutzon, Tesling and Commsnpmng of Gorden Hydranl with gun metal Ball Yalve, Hoge
reel, Fleible hose Conneclion Provision and all required acoessonces ele.

20) mir, Length 20 nmm garden hose pipe.

0,0 WOLTMAN TYPE BULK WATER METER- AMR BASED
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Wollman Type Bulk Water Msier- AMF Based:

Design, Supply, Tnstallation, Testing, Commissioning of Woltman lype Bulle Waler Meter, CT/ Brass/
Bronze bocy materiul, tolulizer made of cupper can/ suituble anti corrosive metullic material, lotuliser
metalic shall have 5 mm thick glags cnver suitable agains antifand altempts, Flange End process
connection, IP 6% protection class. AMER Woltman Type Water Mater with removable mechanism.
magnetic drive, dry dial, and be fitted with a low mass rotor which is parallel to the direction of water
flow and exhibts dynamic theust relief, water metess complete with T Type strainer, ISO 4064 - 20035
with valid €E mark mentioning notified body number along with MID/ OIML / IS0 cestification from
a recognized Internutional laboratory.

AMR Syst=m:

AMR Sydem shall be Walk By / Drive By mode, Wineless AMR trzns-reeeivers shall be directly fitled
on meler of mbuilt, TF 68 protection class, wiler meter & AMR Madule shall be of same brand. Single
Command based AMR Reading and Minimurs 90 days histocical dats seirive faciliy, alaram indication/
revording (for Reverse Flow. back flow, Peak Flow Minimuns Flow, Low Battery Alram, Volume
below thresheld, Velume above threshold, Reverse Meter, Meter Stopped ), Minimum 10 vears of AME
module bateery life considering one no, communication per day.

210 MOSQUITO PROOF GRATING

Providing and fixing 100 mm din. mosquito proof stainfesy stzel overflow grating for tanks

120 RACC, PTPES

SCOPE:

Thie specificstion covers the requirements for manufactues, supplying, lowering, layving, jeinting,
feating and commigsioning of reinforced cement concrets (ROC) pipes used for the conveyance of
sewige & strom watsr .

CODES & STANDARDS :

The manufacturng, testing, supplying, jomiing =nd testing at werk sites of RCC pipes shall comply

with all currently apph::ub"le stetuies, reguletons, stEndards end codes, in pﬁrw:ulnr. the Tollowing
stundirds, inless olberwise specifiod herein, shull be refesied.

MATERIALS
18 1 458 Specification Tor pre cast concrele pipes (with and witheut teinforcement)
I8 : 3597 Method of tests for concrete pipes.

IS¢ 432 Specification for mild steel and madiom (tensile stee] bars and hand dravwn stesl) wites for
concrele feinforesinent.

15 - 53828pecification for rubber sealing rmpgs [or gas mains, water mains & sewers
IS : S16Method of tesl tor strength of concrete.

CODE OF PRACTICE

IS 1456 Code of practice for plnin and reinforced concrete

DESIGN
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Design of ROC pipes meludimg semlforeement details and the ends of pipes shall be in aceardznes with
thie relevant clauses of TS ; 458,

GENERAL

The method of manufacture of RCC pipes (Class NP 3) shall be such thet the form and the dimensions
of the finished pipes are accurmte within the limits specified in refevant clavse of IS : 438, The murinces
and edges of the pipes shall be well defined and true, and their ends shall be square with the longitudinal
axis. The énds of the pipes shall be further reinforced by an ¢xtra ring of reinforcement to avoid
breakage during transpestation.

The RCC pipes and rubber rings shall be syslematically checked for any manufacturing defisis by
expericoced supervisors 5o as (o maintain o high stsndasd of quality.

The engineer shall at all reasonable times have free access lo the place where the pipes and
collars/rubber rings are manufactured for the purpose of examining and festing the pipes and collany'
rubber rings and of witneasing the test and manufactucing.

ATl tests specified either in this engineer’s requiremants or in the relevant indlan standards shall be
perfarmed by the supplier/contracior at his own cost apd in presence of the engineer if he 5o desires. oo
this, sufficient notice betore testing of the pipes and fittings shall be given to the engineer.

If the ==t is found unsatisfactory, the enginesr may rejest any or all ppes of that jot
MATERTALS
CEMENT

ulphate resisting cenient shall be used [or the manuficture of ROC gipes and fttings and shall ¢onform
lo I8 12530

AGGREGATES

Aggregates used for the mapufacture of RCC pipes shall conform to 3 of IS © 383, The maxamum size
of eggregate should nol exczed one third the thickness of the pipe or 20mm, whichever is smaller for
prpesize above 250 mm. For 80 to 250 mm size, the maximum 17¢ of the aparegate <hall be 10 mm.

MINING AND CURING WATER

Water chall be clean, coloutleds & free from objectionable quantities of organic mntter, alkali, acid,
salts, or other imburities thut might seduce the strength, durability or other desizable qualities of conceste
and mortar.

REINFORCEMENT

Reinforceiment used for the manufacture of the nenforced concrete pipe shall conform to mild steel
Grade 1 or madium tensils stee| bars conforming to IS @ 432 [part-1) or hard-drawn steel wire
conforming to 1S : 432 { paﬂ-"‘] o7 shucioral see| (standard qu.!l_lt}-'} bars conforming tw 1S 2062
Remforcement cages {or pipea und collars shall be as per relevant requirement of IS : 438,

CONCRETE

Coencrete used for the manufacture of RCC pipes shall conforn to I8 : 456, The ninomum cement
conlent and mininm compressive srrength of conerese shall be as per relevant requirsments of 1S -
436. Compressive stesagth rests shall be conducted on 13 con cubes in accordance with the relevant
reguireients of 1S : 436 and IS« 316,
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CURING
Pipes manulactured in compliance with 1S : 456 shall be waler cured m accordance with the relevam
requirements of 15 - 456,

DIMENSIONS & TOLERANCE

The intemal dinmeter, wall thickness and length of burrel. reinforcement (lengitudinal and spiral), type

of ends and minirum clear cover te reinforcement and Wuenglh test requirements shall be as per ‘!hl.'.'
relevant alauses / tahles of IS : 458 for class NP3 RCC pipes.

The tolerances regarding overall length, internal diameter of pipes or socleets and hagrel wall thickness
shall be as per relevant clause of IS : 458,

WORKMANSHIP & FINISH
Prp:! shall be sirmght and free from cracks execpl that craze eracks may be pernutied. (ke ends of the
pipes shall be square with their longitudinal axis.

The outside and inaide surfsces of the pipes shall be smooth, dease and haed, and shall uot be costed
with cemenl wash or other prepasation unless otherwise agreed o between the engineer and ihe
manufacturer ar supplier.

The-pipes shell be (ree from deiecis resulting [rom bnperfect grading of the aggregals, mixing or
moulding.

The pipes shall be free from local dents or bulges greater (han 3'mm in depth and extending over a
length in any dircction greater (han twice the thickneys of barrel,

The devintion from straight in any pipe throughout ite effective length, tesied by mieans of dgid straight
edge parallel w the longituding] axis ofthe pipe shall nof exceed, fur all dinmeters 3 mm for every mele
o

TESTING

All pipes for 1gsting purposes shall be selected at random {rom the stock of the manufacturer and shall
be such as would pot otherwise be rejected under the criteria of tolerances os mentioned i 19 : 458,

During menufaciire, compressive siiength of conerele cubes shall be donc us deserbed in [S 516. For
pressure pipes, splitting tensile strength tests of the toncrele eylinders shall be carried oul as described
in IS 5816, The wmanufacturer shall supply, when required (6 do g by the engineer, the results of
compressive rests of conarete cubes und splir tensile tests of concrete cylinders made fiom the concrere
used for (ke pipes. the manufacturer shall supply eylinders or cubes for test purposes required by the
enginesr and such cylinders or cubes shall withstand the tests prescribed as per IS : 458, Every pressure
pipe shall be tested by the manufacturer for the hydrostatic test pressure, for non-pressure pipes. 2
percent of the pipes shall be tesed for hydrostatic test [ressure in sccordance with IS 458,

The specimen of pipes for the following tests shall be selected 1 accordance with relevant clanse of [S
t 458 amul tests n sccordance with the methods described in 1S @ 3597,

Hylrostatic Test
Three-edge beanng Test
Permeability Test

SAMPLING & INSPECTION
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In any consignment; all the pipes of same clss and size and manufactured under similar conditions of
production shall be grovped wygether o constitule 2 lol. the eonformity of 2 lot Lo the requirements of
Ihis specification shall be ascerlamed on Ihe basis of lests on pipes selected fromil.

The number of pipes to be seletied fram the lot for (esting shall be in secordance wilh table 22 of IS -
458,

Pipes shall he selecied at mndom. Tn order to énsure randomness of selection, all the pipes in the lot
may be arcangad in a secial order and starting from any pips, every pips shall be ssfected till the cequisite
number is obtained and of procedures given in IS 4905 may b {ollowed.

All pipes selected shall be {nspected [or dimensional requistments, [inish and sirsighiness. A pipe
failing to satisfy one or more of these requiremonts shall be considesed as defective.

The number of pipes (o be tested for tests under clauee 10.2 shall be {n aceardance with eolumn 4 of
table 22 of IS : 458 These pipes shall be selecied from pipes thut have satisfied the requirements of
dimengions, finish aud deviation from straight,

A lot akall be considered as confonning 1o the requireraents of IS : 438 if the following conditions ars
satisfied. '

The number of defective pipss (those not satisfying ons or inoie of the requirements for dimensions,
finish and devistion from straight shail not be more than the permissible number given in clause 8 & 9
al 1S ; 458,

All the pipes lested for various tests as per Cladge shall satisfy corresponding requirements of (he Lests.

In ciase the number of pipes nol dalisfying requiremenis of any one or more fests, one or fvio fucther
samples of the same size shull be selecizd und subjected to the test or tesis in which the filure hag
ooeurrsd, All these pipes shall fatisfy the corresponding tequirements of the 1eal. In ibe event they do.
not, the lot will be rejested, ' '

MARKING

The {ollowing miormetion shall be clearly murked oneach pipe
Internal diwmeter of pipe

Closz of pips

Deate of manufacture and

Nama of mianofactirer o1 s registered tindemarle or both.
CARTING & HANDLING

Unless waived by the engirizer, method siatements shall be submitted by the contractor for the spproval
of the engineer Before the handling, transporiation and laymg of any pipes commences. All prpes shall
be hHandled und swred in complimee with (he manufectures’s recommendations. Pipes and [itngs
fapecials shall be ttansported from the factory to the centeal pipe store and unloaded there before being
trapsperted to sie At every point of loading or vnloading, all pipes and Gumgs shall be lifizd using
anproved lifiing 1ackle. Unloading by rolling doewn any form of inclined ramp will nor be permaitted.
Plinbls strags or slings shall b2 used to lift pupes. Rope. wire vops, hooks or chains shall not be allowed
to come into contract with any pipe surface. All pipes shall be thoroughly inspected on arrival on site
and immedintzly prier to mstallation, Any damage 1o the pipes shall be notified 1o the enginecr for a
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decision 35 1o the acceptability of the pipes. with or withoul repairs or remedial work. The final
Judgement will be taken by the engmesr based on his judgement of the sintalility of the ilems for the
purpose intended.

STORAGE

Each stack of pipes shall eontain only pipes of same class and size, with eonsigament or batch numbes
matked on it with pariiculars of soppliers wherever possible. storage shall be done on firm level and
olean ground and wedges shall be provided at the bottons layer to keep the stack stable. the stack shall
be in pyramid shape or the pipes laid lengthways and crosswise in aliemate layers. the pyranud stack
shall be made for simaller diameter pipes for eonsarving space in slaring them, the height of the stock
shall not exceed | 5 m

Rubbar rings shall be stored in o clean, coal store away From windows, bailes, clectiical equipment und
petrol, eils ar athes chemicals,

PTPELINE CONSTRUCTION (GENERAL)

Pipes shall be lald and jointed in accordance with all relevant recommendations of the manufacturer.
Any variations between the manufacturer’s recommendations and this specification shall be highlighrad
in the contractar’s method statements and & ruling will be given with the approval. All pipelaying shall
be perforined by experisnced and competeat pipelayers.

The line of the pipe chall be sel out and agreed with the engineer well in advsnce of the exeavation.
Surface siripping, excavation, pipelaying. beck{illing and reinstaiement shall follow each alher without
undue delay orinterval betwesn these nctivities.

LAVING OF PIPES

In Iayving the pipes and Oitings’ specinls the denter for each maahole ! chamber or pipeline zhdll be
raarked by & peg. Contractor shall dig holes for and set up two posts (abeut 100 x 100 x 1800 mum) at
each manhole / chamber or juction of pipelines at nearly squal distmce from the peg and al sufficient
digtances there from (o bewell clear of all intended excavation, so srranged thata sight rail whan fixed
al a cortein level sgainst the post shall cross the center line of the manhole/chamber or pipe lmes. the
sight rail shall not m eny case be more than 30 m apart, miermediate Tails shall be pul up if directed
by cngmect.

Boning staves of 75 min 2 50 mun size chall be prepared by contractor in various lengihs, cach lensth
being of 2 certain whols number of metess and with a fixed (e bead and fixed intesmedidle cross pieces,
each abowt 300 mm lotg, The top-edge of the cross pisce must be fixéd below the top-edge of the lee-
hiead ara distance equal o the outside diameter of the pipe or thie thnckness of the concretz bed 1o be
laidl as the case rady be. the top of Gross pieces shall indicate dilferent lavels such as excavation for
pips line, top of concrsie bed, top of the pipe etc. as(he case may be.

The sight mual of size 250 mm x 40 mm shall be serevwed with the (op edge resting against the: level
miarks. The centre line of the pipe shall be marked on the rail and thi= mark shall denote also the meeting
pomt of the cenfre lines of any convergmg pipes. 2 line drawn from the top edge of oie rail to the top
edge of the next rwl shall be verucally pasullel with the bed of the pipe, and the depth of the bed of pipe
al wivy mitermediate point muy be determmed by letting down the selected borumg staff until the tee head
comes in the line ol sight from tail to rall.

The postand rails shall be perfectly square and planed smooth on all sides and edges: the 1ails shall be:

painted white on both sides: and the toe-heads and cross-prece of the bomng stoves shall be painted
black.
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Far the pipes converzing fo & marhole/shizmber at verious levels, there shall be u rail fimed for every
different level. when s rail comes within 0.0 m of the surface of the ground. a higher sight-ril shell
be fixed for use ~.~;le|1 the rail over the nexl pmnt [hie podts and reils shall in no case be removed until
the treneh is excavated, the pipes are laid and engineer gives permission Lo peoceed with e backfilling,

LAYING OF PIPES & FITTINGS/SPECIALS

The joints and intetiors of all pipes and firtings shall be carefully cleaned before instailation. wheneves
oipelaying is interrupted for any reason, ths open end of the pipeline shall be seafed with a suitahle
expanding stopper or a properly fitfed temporary wooden stopper and exposed pipes shall be suitably
protected from stones and other objects falling into the trench from abave.

The permissible tolerance for pipelines in trenches shall be fmm in level and 25mm o Lne between
manhales. Afier the laving of o length of o pipeline but befare tesiing the erown of the pipe shall be
checked for leval and alignment and sny necessary adjustrsen made by unjointing and removing the
pipes cancemed, sdjuating the bedding, relaving the pipés and rechecking _fb-r line and level.

For pipeline jointing systems woorporating fexible jomting rings, pipes shall be laid with the spigot
end pointing In the dicection of How and with a gap between the end of the spigot and the base of the
sowlcet, of between spigots, rubber rings shall comply to I8 ¢ 5382

JOINTING

Pipe section shall he joined utilising spigot and socket Nexible joint with rubber ring, as per
relevant T8 afler jointing, extrancals malerial, if any, shall be reraoved fram the inside of the pipe and
the newly mads jomis shall be thoroeghly cured, the rubber szuling rngs uged for jomting, <hall
conform lo 15 ; 5382, :

The RCC pipe with the rubber ring accurately pozitioned on the spigot shall be pushed well home into
thie socket of the previowsly bud pipe by mieans of unifocmly applied pressore with the aid of & juck or
sindlar appliance. The ROC pipes shall be of spiget and socket type and rubber rings sholl be used, and
e manufacturer's (nstructions shall be deemed to form a part of these ehginser’s requirements, The
rubber rings shall be |ubricated before msking the joint and the lubricant shall be'soft soap water or an
upproved Jubricant supplied by the manufacturer.

BEDDING

The type of bedching for the RCC mipes (granuler, concrete cradle — PCC, RUC, concrete encasement,
&1,

GRANULAR BEDDING

Material nsed for bedding sheuld be of granular matenial, free from sharp edges and‘sharp angles, well
graded and durable under influsnce of ground water. The material selected shall consist of gravel
(uncrizhed o crushed), crushed rock or crushed congrete. uncrushed gravel 15 obtained from the natural
disintegration of rock.

Well graded gravel of varying size from 5 mm to 14 num shall be used. percentage distnbution of each
seze for graded aggregate is mentioned m table 2.1 below.

Where pipes are lad with & geanniar bed or surround the appropriate bedding matenal shall, as soon-as
asection of trench has been rimmed to grade, be placed carefully over the full wench width withour
segregation. The matsrial shall bs spread and thoroughly compacted by approved mechanical means 1n
successive tuform layers ench notexgesding 150 rum-cornpacted thickness 1o produce a uniform bed
to the required gradient. where plate vibrators are used, there shall be a munimum of one pass for crushed

Signalure of Bidder 49|Page




| Mhsi?

iy Subarmati River Front Development Corporation Limited .

stone and two passes for sands.  hand tamping will unly be permitted where mgutficient space is
available to 2llow the use of mechanical plant, the nyinimum thickness of comparted granular material
ghall be as follows:-

150mm {minimum 100mm under sockets) for pipes not exceeding 300mm pominal dismeler, eheept
when trench is inock.

200mm (rslnimurs [ 00mm under sockets) for pipes greater than 300mm nominal diameier, or all pipes
whea trench is in rovk

The pipes shall then be set evenly on the bed, grent care being taken to ensure uniform support for the
entire length of the pipe.

Packets in the bedding shall be formed at each pipe joinl 1o permit jomting to be carried out withoul the
sleeve or socket of the pipe joint bearng on the bedding material and withoul bedding material entering
the joint.

Afler the pipeline alignment and joing have been inspecled and approved by the engineer, the water
testing of the pipeline satisfactorily comoleted, and, where appropriate; the annular gap at sach pipe
joinr sealed. each joint pocket shall be carefully filled with granular material and thorbughly compacted
up 1o the same level a5 the lop of the bedding. granular badding mntecial of the sume type shall be placed
on both sides of the pipslie in successive uniform layess not exceeding 150mm thick nnd compactad
according to pne of the methods given in foble 2.2 as agreed with or directed by the snginesr. care shall
be taken to ensure than no cavities ramain under the pipe. #nd that the pipes ace nat displaced by
differential pressure from either side,

When placing and compacting surrcund malerial the comtraetar shall tnkes care nol 1o displace or damape
the pipes. the lipp_i:lg af surround matednl from ground Jevels 'directly onlo thie pipes shall nol be
perinitied.

Unless edherwise detallsd on the drawings, for pipes with a full grapular surround the granular material
shall extend up to 2 minimum height of 300mm over the crown of the pipes. for rigid pipes unless’
otherwise detailed. the granular material shall extend up 1o the springing level of the pipe. the suround
shull be completed by the carefi] placing of selected excavated mutenal in jayers not exceeding | 50mm
thick, thoroughly compacted on both sides of the pipeline to a level at least 300mm above the crovim of
the pipes.

For pipehines of 600nun dimister or geeater the bed should be prepared abead for spproxiniately twa
pipe léngths whilst fwo pipes are being laid and the previous'iwo pipes are regerving side flling. for
pioelings less than 600 mm diameter the lengths of each stage shall be agreed with the enginest,

If the contractor wishes to use nay other mathod of laying pipes i granular bedding or surround he
rpust submit his propesals in wiiting te and obtain the approval m writing fom the enginser well in
advance of the date when be wishes to perforn the work.

CONCRETE BEDDING

Conereie shell'be prade M 20 inless stherwise detuiled on the deawings 7 BOK).

The minmmum thickness of concrete between the bottom of the prpe and the trench shall be 0.25 x
neninal pipe diameter, subject to 130 murnoimny, witly 8 remaaaes 100 bensath sockets.

The pipes shall be setto correct alignment as detailed below :-
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The contractor may use regiangular concrete blocks {two per pipe) made af grade M15 cancrete, cast at
least 7 days befare use, together with pamrs of approved hardwond wedges of the same width as the
blocks m order (o align and supporl the pipe before concretmg. the blocks and wedges shall be of
sufTicient gize and &uitﬂlﬂy founded on the bottem of the trench (o support the pipe adequately without
settlement urmovemenl 4l any stage, the blocks und wedges should be placed near the end of such i
length and should be left undisturbed during jointng of subsequent pipes and dunng construdhion.
although the wedges should be removed during placing of the concrete.

Blocls may have thin tie wires cast in to assist in holding down the pipe when the conerete surround is
being mechanically vibrated.

Afler approval of the joints and satisfaclory testing of the pipeline a transverse flenible jolnl shall be
formed by Insertion of o templste of compressible joinl filler consisting of bitumen impreguated
insulating board as per BS 1142 part 3 or other equally compressible malerial shaped exacily to the pipe
and full exlent of the concrete cradle or surround. unless otherwise specified | the thickness of thiy
flexible joint shall be s minimur of 25mm,

For spigol and sovket pipes, tbe flexible joinl in the concrete shall be aligned with the face of the sotket.
For sleeve type and fizxible mechanical joints, the flexibie joint shall be aligned with onz end of the
steeve or mechanical joint, In cerlain cases, a flexible joint may be required at both ends of the sleeve
or mechanical jounl. The concrere infill for flexible mechanical joints shall ouly be placed afier the
application of the speeifisd protection mategiais 1o the jouy. ne stes! =inforcement shull pass through
the flexible joint '

Conerele for beddings, surrounds and joint infills shall be placed carefully and uniformly, suitable
measures being ndopled 1o ensiuve that the pipeline i< nol displaced by differential side pressure or by
Notation. Conerete shall be properly compacted with parficular care being taken w ensure that no
covilies are lefl underpeatl the pine.

The concrete shall provide o miaimom cover 1o the pe ol 150num for suounds,

Concrete beds to pipee of all diameters and surrounds 1o pipes of one metre dinneter or 1¢3s 'shall be-
poured o u single operation. concrete surrounds to pipes over one metre diameter shall nopmally be
poured in two lifls; with a horizontal jeint not more than 100mm below the crown of the pipe. concrete
shull be prevented from entermg pipe joints.

Formwark shall be used for oll vertical faces. Side forms should not normally be required. il trench
widthe speeified are such that the concrele bedding / surround will exiend lhe full width of the rench.

All fotmwork used for forming the concrete bedding shall be removed, unless the writien approval of
ke engineer i$ given to leave il in place for safetv or sumilar reasops. Where side forms have been
required, backfilling shall be proper to fll the voids left on removal of the formwork.

The bedding ané surround shall be completed by the carsful plading of selected excavated matsrial in
lavers not exceeding 150mm thick. thoroughly compacted by hand on both sides of the pipeline to &
level at least 300mm above the crawn of the pipes. as 1his material iz placed and compacted in the:
trench, the supporis to the sides of the trench shall be concurrently partly withdrawn so that there are
o vouds or uncompacted gones.

Excepl where otherwise specified or mstructed by the engineer, no truffic load may be imposed upon
(b trench within 72 hours of the placing of the concrete cradle or surround.

If the ¢onracror wishes 1o use any other method of laving pipes in concs=te cradle orsurrovnd, ke must
stbmit his proposais in writing to and obtun the approval o writing from the soginest well in advance
of the date when he wishes to perform the work.

Signalure of Bidder 51| Page




\if Subarmati River Front Development Corporation Limited .

SPECIAL FOUNDATION IN POOR SOIL

Where the formeation of the trench is found 1o consist of matertal which is unstable (o such & degree.
thit 1 the opimion of the engmeer, it cannol be removed and replaced with &n approved malcrial
thoroughly compacied in place to support the pipe properly, & suitable foundution Tor the pipes,
consistiing of piling, timbers or other materinly shall be prepured by the contructor and us instructed by
EngIneel.

INSPECTTION OF PIPELINES

Az so0n a5 the pipeling has been completed from manhole to manhole the contractor shall rmin throngh
the pipes both haclowards and forwards a double disc or solid or closed cylinder 75 mm Tess in dinmetes
than the internal diameter of pipes.

Ifas a result of the removal of any obsiruclions the engineer considers bt damages may have bien
cauzed (o the pipe lines, he shall be entitled 1o arder the streteh to be tesied immmediately. should such
{est prove unsatisfactory, contractor shall make pood the pipeline omel earry out sueh further tests as are
order=d by the enginser '

SITE TESTING

After laying & jomting of ROC pipes is compleied the pipe line shall be tested, All equipment for testing.
shall be supplicd by the contractor. dumage during testing shall be contractor's responsibility and shall
be reatified by him (o 1he full sotisfaction of the enginser, water for testing of pipeline shall be arnnped
by the contractor at lis own cost.

Afler the joints have heen checked by the engineer and beface hackiilling of the lrenches, the entire
section OF the sewer shall be proved by the contractor (o be watertight by filling the pipes with water o,
the level of 1.50m sbhove the top of the highest pipe in the stretch dnd heading the water up for & period
af ene hour, the apparatus used for the purpess of testing shull be spproved by engmeer. the contruetor
if required by the engineer shall de-wiiter the excaviied pit and keep It dry during the period of testing,.
The loss of waler overa period of 30 minotes shall be nieasured by adding warer rofn o meéasuring
veste| al regalar 10 minates itervals and noting the quanatity required to meintnin the originl water
level. for aceeptance of the section of pipeline under test the average quantity added shall not exceed |

litre/ houe/ 100 livear metres / |0rumn of pominal intemal diameter. any leakuge including sxcessive
sweating which causes 2 drop in the test waier level it excess of the permitted amount will result in the
pipeline betng rejected. the contractor will be required (o remove and re-Jay the pipeline for re-testmg.

Water used for the test shall be remoed from pipes snd nol discharged Lo the excavaled trenches.

230 UNYDROPNEUMATICS SYSTIEM:

Seope:
The specification covers design, perfornance, manufacture, construction features, imspection.
testing, delivery, installation, comraissioning of Hydeo pusumatic pressurized system
comsisting of balancing tank with mownting pads, pump-metor set with coupling and coupling
guard. commeon base plate, bell mouth, piping, isolation valves, NRVs; fittings, control panel,
pressure switches, Foumdation 88 Nut, 58 washess. 58 bolL. antivibration pad. suction header
Pipe and Valve from UG tink to Pump , Stramer, Suction |, discharge and All flanged end,
puraps & allied piping and accessories, expansion bellow, Completing the pipe aligiment at
the joinit of discharge header 10 supply pipe wath bolts muts & rubber packing, chuin pulley
block with endless chun | Electnical Panel, Cable, cuble tray up to pump panel and other
accessories required for complete mstallanon of hydro prenmatic system al site.

Compact self-centained Hydeo-booster system factory (bricated and fireed, fully inteprated
comprising of following ;

In-line, vertical multistage, centnfugsl clear warer pumps with $5-304 casing, $.5 304 impeller
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:amd $5-304 shafi. ©.1. Base CEN (Calhode Electrode Deposition) coatmg & head TEFC miotor
{with mechanical seal), dry vun protection, zntivibration pard. 2 pale Motor & TE3 Efficiency.

Panel mounted micropioecssor based multi pump controller with |arge graphical display with

VGA 240 x 320 pixels and variable ﬂtquﬂmy detve { VFD) anteprated in 6 single body. prossure
sengor iransmitter, [P 55 enclosure. diodes 1o indicate punip ready, earthing, pump running and
tavlt condition. Cascade Operation. Each incomer and Duigamg feeder should be capahIe for
yrnh..::tmn agalngt Orverload, Short Circuil and Phase reversal candition and shiall be capable 1o
communicate with other contollers following. The PLC shall support MODBUS-IP
commmumication for its cumparfhmﬁ to integrate with 3rd party BAS system, Controller shail
authirize Read/Write command via BMS. System should be capable o compensate for
frictions] losses at lower flows. All alarms should be displayed in the controller. System: should
be equipped with dry running protection Indiestivn of all type of fiulls / on-off status /
clectrical parametats shall be available on punel and central TBMS monitos. On-ff operation.
for all pumps ghall be available on BMS sysiem.

Electranic type low water level conteoller with LED panel (o operdle pump (necessary contacts
along with mininmn one PLC operated spare contzcts required), with probe & all cantrol
wiring from Pangl to tank to eperate the systau automatic/manual & shall prevent the pump
frowm dry runndng. '

Scope shall also lnclude power and control cable of required size, tetminntion, cable tray from
Pump 1o Control panel, comtrol cable a5 wherever required ete. compiets the job.

Pre-charged dinphragm pressure vessel PN 11 with interchengeable membeane, charging
connection, comected to outlet header with necessary pipe, flanges, puskets, isolating valves,
nule/bolts ete. complaete,

Set of accassories such as Gl C Clags headers of suction and discharge {or (working and Asist
by pump azsebly) with CED Costing, cast won control valves, Cast ron non refuen valves,
pressure fronsduesrs, pressure gaugs with Isclation Volve of PN 10 2te. complete the job.
Require complete company fitted ready-to-connect packaged system. Pumping syst=m shall be
as per GRIHA Nomms.

The itemis’quantities stull be measured and paid upoen completion of the linked milestone as per
suhedule 10 for the respeciive tlem

Construetion festres:
The major components of the svstern shall be as follows:
A. PRESSURE VESSEL:

FRP tank (Pressurs vessel) for min. 10 Kg/em® Pressure ranmg with inbuilt-aireell to be
provided if specified in BOQ:

FRP Tank shall be teated & Factory as well &= site befure installation.

The lunk shall be provided with all pécessones viz, mouniing artmpernent, 1golation valve,
PIEBEUrE gauge, etc.

B. TUMP:

Inlice verticnl multistage pump shall be provided. Varinble frequency deive shall be
provided with one of the mstalled pump — if specifisd in Schadole of quantiy.
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The pump - mater sel and shall be suitable for 3 Ph,, 415 V. 30 Hz. AC power supply and
having 2000 RPM speed. The pump shal| be installed with isolagion butterfly valve, nem
return valve, ete. The detuiled speaification for pump & mator is 1g below!

Vestical {nline Pump

. Codes & Standards :

The design and manufacture of the pump shall comply with all currently applicable siatutes,
regulations and safety codes in the locality where the equipment will be installed.

. Design Features:

The purp shall be capuble of developmg required total head al mted capacity. Tmpeller
shall be closed type und shall be dynamically L‘rﬂ.'lnm.c-d The pump shall have non
oveslonding charscteriatics.

- Constructonal Features:

The casing shall be of rigid construction and shall have side suation and side delivery in
case of inline pump und gide suction and cantral delivery in cnse of submersible centrifugnl

pump.

The pumy shall have very small length suction and delivery pipe condections which will
resull in mnimum frietion loss,

Trpeller ghall be of one piede and shall be of S8 CTF8 NI
The shafl zhall be of 8.8 and itz surface shall be propetly finished.
Shaft sleeves shall be provided te protect shalt from any damage.

Beariig shall be ball or roller type.

Mechanicul seal shall be provided (o avioid any leaknge.

. Inspeetion & Testing:

The purp shall be affersd for viseal ispection before digpateh

Matenial test certificates for the various: pump components shall be fumished for
purchaser’s approval.

Hydrostatic test shall be carried out st 1.5 imes the maximum discharge pressure:

All the tests shall be withessed by purchaser.

. Drawings:

Following drawnigs shall ba formished by the Contractor:

Overall dumensional drowing.
Cross-zectional drawings with all dimension (vertical and horizontal) with Bill of Matesial
and Matenial of Construction
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H.

Arcessories:

The pump shall be provided with sll sceessaries sueh us buse plate. foundation bolts,
struiner, pressure gauge, cle. All accsssones required Tor proper and safé operation shull he
furnished with the pumps,

Pressure transdoeer;

The system shall be insialled with the pressure wansducer which shall be sst at
predeternined pressure 1o automatically control the pump operatinn.

Drawings:
Following dmwings shall be fumished by the CONTRACTOR:

1 Overall dimensional drewing.
2 Cross-sectional drawings with Bill of Material and Material of Conslruction

Manifolds, Valves, Ba_sc framie & Accessories

o Suction and Delivery manifolds w Hot Dip Galvanized stegl. (80-110micron)

DIN standard flange connections.

One non-returm valve and isolating valves for each pump i= provided in delivecy side

and one isolating valve is provided in suction side.

Munifolds and valves are suitable for |6bar pressure ruting,

Purmpy should be mounted on the commen base frume.

Base frome and paoel side support ia ln Galvanized steel.

Suitable range of pressure gauges and pressare tranamilter should be connected ai the

dischargs manifolds.

Vibiration dampening pad for minimize the noise and vibration in the sysiem.

o Congrete foundation as per manufacturer recothmendation. (1.5 times X the weight of
the Pumping system).

I 1 )

e

[+ Nl o I

a

TECHNICAL DATA SHEET FOR HYDROPNEUMATICS pumping system:

Parcular Dhata to be filled by Conbactor

Puup

Mike

Type & Model, Vertical Multistnge

Dhischargs m cumdir

Head (Meters of WE)

HNumberof Pumms

Total sveitem Now {oum/hr)

Shut off Head (Meters of WC)

Efficiency (%6)

No. of Stages

Suction End LD

Delivery End L1,

Detals of N.P.S.H.

Wibmuon Teelenon Petatl

Skid Details

Dpecating Weight

Orverall Dimension (MM)

Signalure of Bidder 55| Page




| Mys

Subarmati River Front Development Corporation Limited .

Paricular

Datato be filled by Contraclar

Mechament Seal Dictas

Mutenal

Purnp Head - Cast Tron

Pump Base- Cast Iron

Tmpellep-55 302

Chumber-55 304

Shaft-S§8316

Motor stool-Cast Tren

Shaft seal Cartridee type(SiC/Carbon)

Rubber parts-EFDM:

Motor

Malce

Mods]

Power Requirement (ITP/ KW)

R.P.M.

Na. of pole: 2 pole

Efficiency alass-IE3

Insularing clase-F

Enclosme class-IE 53

Supply Frequency-30Hz

Supply voltage-3X380-415V

Built in Thermdator-PTC

Control Panel

Enclozure class-IP 35

DETAILS OF PLC

DETAILS OF VFD

Pressure Vesael

Make

Model Munaber

Material of construction {Vessel Bladder)

Dimensiog

Dveeall dapaoity

Cut-mvCul-out setting

Copacity at specified cut-in/cut-ou

Overall dimension of gkid meunted sysiem

Weizht {Static/Dynanic)

ACCESSORIES & SERVICES REQUIRED

Tinge Plote

Foundation balts

Companion flanges

Spare parls reguired

Maintenanice tools fequired

| Cul in presqurs

Cut off pressuse

Plant oo suction matching fiange & outside plang
room flange

Suction & delivery piping, M5, hot dipped galvanized,
Class 'C" with CED Coatei

Suctian, delivery valves & header valves: Requed.
flunged Cast lron valtes with S8 mtemal parts.
Muke: Kirlosker / KSB / AUDCOY FLOVEL
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Paritcular Data 1o be filled by Contraclor

Flanged Ball [ Butlerfly valve on suchion and delvery
of each pump & Flanged Non slum, spring operated
dunl plate type check valve on delivery side of gach
pump & on hender

Control Punel: With Starter.

(ine pump of similar roting shall have VED

Required with all protections & sequental timer for
Al pumps. _

Also reqinred Finolex [ CC1 7 Gloster make cable from
motor o pans

Level Tramsmitier: Requored for 0-3 mir. Range and
shall be panel mounted and imterlocking wath pump

Pressiure Transmibier

Pressure Crouge: Required nt delivery headsr.

Gragkets: "Chompion "rhake

Hardwnare: Zmc coatad

240  DRINKING WATER TREATMENT PLANTS

Reverse-immosis Aifomaiic, water meatiment pinnd comprising of RO olant sic, accondmg 1o inpi witer
guality/ analysin. The seope ahall include interoonnection piping, valves, instruments, buck wash amangement,
Including Raw water mlet punips 8 1 wiorking = Issnd by pump set, micron filtar, High pressure pump [1W+18),
amel all ether required pump set 18 sulo operation, mchuding dey run grotechion, RO Module, sl valve controls,
85 316 interconnecting pipmg of sbetion and dischurge heades, control panel and oiler necesswry cubling wirks,
2 pole Motar & 23 Bfficiency etc. complens the job. Fanel mounied PLC besed pump comtraller, [P 55 snclosure,
OM-OFF und Trip Indieating lgmps in each inggmer ind ouigoing feeders, The PLC shall spport MODBUS TP
comeunication for its campatibility 1o integrate with 3rd party BAS system, PLC ghall authorize Read/ Weite
command vis BMS, earthong, interlocking armangsmenl, dry vun protection, cascade pperation, workngy sandby
ssiection, with provisien of remate an/off operation complete as requirec. The anfoff operafions for all pumps
ghull be eveilable on ceniral BMS systeny Ezch ineamer and Onilguing feeder should be capable for preslion
againg Owvarload. Shot Cireuit and Phase reversal dondition and shall be capable o cammnnicate with BME.
Seope shall also welude supply, Iy, tecruaation of coivirol and powér eables of adeguaie size. and ssangeinent
of cable 1y fram Pump o Contre! paael ere. 1o complete the job. STTC of slectronic type low warer level
contmgller with LED panel 1o gpermte pump {pecessary confocls -!d.uug Wilh munumum one spare contact peyuired),
with probs & all control wirng o aperals the system automatic/manval & shall prevent the pump from dry
running.

Mounting Height - 300mm fom the bottom of tank, S[TT of slecironic typa low & high water level comtroller
with LED pagel lo opemie pump (necessany coalncts n.lung with moummim pee spare vontsets roquired ), leved
controlles with aperstional mode oz ane prtip wurklng b wow [dvel, bath pumps al high leve| wilh & hoots alam
and cut aff ot dry level with probe & sif conirel wiring s aperate the syslem automatic/manyal & shall prevent
the promys feoom diy mununing.

Mounting Height (Low Level) : 500mm from the bottam of tank _
dMounting Hewght (Hight Level) - fee board level of tenk All Automatic Yalve (o be Electrome operated.

All Pumping gvsteins ghall be az per GRITIA Woimg

150 SSSTORAGE TANK:

85 316 Drinking Waier starpge tnk | Working Preszure -~ § Bor. (est pressure shall ba 1.8 time with Aunped
comneetion sy required, capoble of storing Cold water insolated with 50 mm thick PUF Insulntion with 26 dwg
aluminium cisdéing, -Shell zhall be fobricated with 3 mm thick plate-and dished ends with 3 pum diick plates
complets with manhole cover, safety valve dram, nezele, mler end outlet norrles mdueiciel type: temperange
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indieator. The storage 1apk shall be provided with Manhole Cover. item including nf necessary suppoiting stand
ete. complete the o,

260 WATER COOLER WITHT RO

Providing and fixing 5.5 water codler of B0t storage capacity with 601tr per hr. cooling capacity.
Including inbuilt R.O.Plant consisting of consadéring the inbuill booster purmp. dry run protection,
wiler purification flters. piping. isolation valves. instruments supports, etc. complele & Medium
Penetration UV, Including all Inter connection piping and valve all comp, System as per drinking
water 18 standard requirernent. il is recommended to provide blanding systern of water at attain TDS
lzvel between 250-300 ppm. The supplier has to also supply and instllation of $S-316 storage tapk -
B0 Tir. capacity.

Material:

The water cooler shall be suitable for operation on 230V +/- 10% | 50 Hz. smyle phase AC supply
with hermetically sealed rppe suchion cooled compressar with overload protection canforming Lo IS :-
1067 7(part ) ¢ 1983 with amendment no T&2.

Tank:

Tank shall be fabricated from 85 316 as per IST 304 and shall be made by efecincally seam welded
lap jounts with PUF insulstian, with required nomber of Taps. Use of l=ad soldering material for
sealing the joints:of water tank is nol permitted, Water tank cover and hid botom shall be made of
1.25 mm aluminiuny sheet duly anodized / epoxy panted / high impact polvstyrens (HIP) of 1.5 mm
thickness. Positive lockme of the lead 15 10 be prowided (lock with two Jeews). A dram valve at the
bottom of the storuge tank 1o be provided to drew oul water whale cleaning.

Cabinet (Body):

The cabinet of the water conler shall e made of 38 316 The front panel, below the water ounlets in
the storage type water coolers shall be made of stainless steel. The drain pan for storage type warer
conlers shall he made of stainless steel, The hottom pedestal shall be made of stainiess stesl. Pedestal
shall have s manimum grownd clearance of | (0 mm for ease of cleaning, Pedesial shall be strong
encugh to withstand weight with storage tank full and shall be remforced to prevent skewing. The
body shall be held securely with the pedestal with stainless steel nuis end bolts. The drein size should
be 25 mm or sbove. In case water outlels are: provided on three sides then all the three lower panels
shoule be made of nlumiminm sheet or $tnimless siecl sheel.

The mald steel components veed w the manufncture of the cabmmet ghall be mdividually degreased,
prokled, serubbed and rnsed (o remove grease; rusi, seale or any other foreren elements, Immediately
afier pickling the MS pans shall be given phosphate treatment. The componeniz along with the
frout panels shall then he given a primer coat with & finish epot of stove with a finish qoat of stove
enamael paint, The fimsh shall be smooth and unform with haed tough film of the enamel adhenng to
the surface. The finish shall be free from all the visible defects and shall not chip when tapped lightly
with a dull pointed mstrument. Altematively method of corrosion pratection like plastic powder
coating, electrostatic painting shall be permitted

Befmpgemation coils 1o be filly coldered to the outside of the tank for good thermal contact and nol
merely tack welded,

There shall not'be any gap between water tank cover (mask) and waler tank 10 prevent rodent! insect!
dust entry,

Water tank overfiow should be adequately covered with straitier such s wire mesh etc to aviid
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redent/ insect/ dust entry.
Condenser Fan Motor:

The condenser fan motor shull be capacitor start and cupatitor run (CSR) ar permanently split
capacitor (PSC) oraltematively permanently lubricated motor may be provided

Thermosial:

The thermoszat shall conform to 1S- |1338-1985. The position of the thepmostar shall b= adjustable
theeiugh a rotary switch mounted on the front or side panels. Min and max of the thermostat sefting
shall be frmm 0 degree Celsius and 25 degree Celsius which shall be marked.

Method of Construction:

The waler coolzrshull be fixed at designated place or as direeted by the DTA, duly connected with
inlet aod drain by lesk proof joints, The water coaler is (0 be ececled an stand and Lested.

Mode of Measurement: Execuled quantity shall be eounted on number basis, (i.¢, each)
UV Drinking Water

Model Name Daty  to be filed by
Conlracior

Flow Rate & QTY

LU Dhose
UV Transmizzion

| Vallage

j_}{uim ur Power Consumption
| Number of Lamps
| Rating

|

 Max. Lamp Cable Length

L MOC

. End Connections (ASA ISO RF Flanges)
- Max, Operating Pressive

| Max. ﬂpﬂﬂhﬂg T:mp:m!ur:

| o e

- Quartz Jackat MUE

| Lamp Replarement Raminde

Lamp Failure Indication (with Alsnm)

| UV Iutensity Meter w/ 4-20maA Cutput

_ Aulomatic Wiper System

 Sanitary TC End Connections
l Lf"'u"lntenﬁri}r M&tc.i: with Lr Lntemﬂm

| Nirogen Purged UV Tntensity Sensor (with lsolated Design)
" 4-20mA Qutput Signal

| RE485 J"Ml’JDHUS Tnterface

Bul]i 11:: Datnl.uggmg {3. ﬂﬂl.'l n!turrisl

"Control Panel TBIHP‘E'I‘EFL‘IIE Clantinl
[with sutomatic over lemperature shulsff)

Renclor Tempetntine Conlrol
(with attumatic over lemperature shulnff)
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Model Name Duta  to be filled by |

L B - Contractor
Automatic Wiping on Low UV i

._Lamp Replacement Resunder

| Contral Panel Safsty Interlock Switch

270 BOREWELL DOMESTIC WATER TREATMENT PLANT

Feg-waler reverag-osmosis {SWRO) Automatic. domestic walsr freamment plant comprismg of mulhigrede samd
filtes, Actlvared Cathon filler, RO planl ete. sccarding to npur water quality/ asalysis. The scope shall inclule
iniereunnestion piping, valves, instruments, buck wash arangement, Ineludimg Raw f.-nl.rmicl'pumps a lwmhng
+ lsmand by pumnp set. migron filter, High pressure gump( W= 15), and all wther raquived pump approved maka)
the plomp eel i gl opsraiicn. including doy fin prolgenen. RO Madule,  all velve contmilz, B5 316
intersonnecting piping of suchon and discharge hesder, cantrol pane| end other necessary cabling works, 2 pole
Motor & LE3 Efficiency etc. compleiz (he job, Pancl inounted PLC based pump confralier, 1P 55 eaclostirs, ON-
OFF dnd Trip Tndieating lamps in each incomer and ouigoing feeders, The PLC shall suppart MODBUS-IP
commupication Tor ite compatibility to inregrote with 3id porty BAS system. PLC shall authorize Rend/Wrile
comment vie BMS, 'Em‘thmg.mmimhng srrmnigement, dry nu protection, cascade opesation, working/ stexdby
setection, with provizion of remote an'off operation complers sz requirsd. The on/off operanons for pll pumps:
shal| be avelable on centzal BMS system; Each meamer and Quigoning feeder should be copable for protection
aguingt Overlond, Short Cireuil and Phase revenal candition and shall be capable (o communluate with BMS,
Scope shall slse melude supply, laymg, termination of control and pewer cables of sdequate size, end Ereanzement
of zable tray from Tump te Control panel ete. ta:complete the job. SITC of aisctronic type low water level
comtrolter with LED panel to operste pump (nesessery contscts along with mintmum one spare contect reqjuired),
with prebe & all control wiring o operate the systern aummatio/mame! & shall prevent the pump from dry
unning.

DMounting Height * 500 from the bottom of fank {(RAW UG Tank) SITC of electronic type low & high water
lzval controller with LED panel to operste pump {necessary comacts along with mimmum one spare confacts
eequired), level conmoller wilk wpesational mode ax une pump workmg a1 low level, both pumps at Bigh level with
3 hooter mlerm and cut off al dry lt‘.l'ﬂl with probe & all confiul wiring to opesalr the system automatic mumual &
shull preven| the pump [ram drv ruming.

Mowmting Helght (Low Level) « 500mun from (ke bottom of mnk (Tresied wiler UG mnk)

Moumting Height (Tight Level) 3000 min from the bottom of tank {Treated wazer UG tank)

All Automatic yalve to be Electronic aperated. Raw Water Parameters (pam)/ Borewel| Water Parameteri: Scope
shell uliso melude for borewell all water tet paramicters for the design of SWRO Plant congider 1.5 times TDS a3
coinpared 10 t=s! repart

Consider TS 5000 mivimum for designing of RO Mant Pelow Trestment scheme 13 indicative ouly, [Fany
other reatment &= rtquu-:d o be done by the cantrocior, all mlerconnection paping S5 316 only, Treated Waier
Paramerers (PIM) pH © 6.0 - 7.0, Totnl Dissolved Salids - 100, Tota! Susperded Solids : Nil, Total Hadoess as
CoCO3 : 10

Techmes] Detsils WTP FEED PUMPS Capamiy per puniy - 25 per vendar, Head -353 mi Approx Location -Pump
Room Moc: 83 bl:v&y with Cl Cesing | Set =2 Mos. Pomp (1 Waoring + | Smadby - ensende operation) Suetion
head -flood=d positive suction Chlorinarion Dosing System Pamp Capacity - 0-6 LPH at 1.5 kglem2 MOC - PP
Qumh!.}" 01 Mg, Tank Capacity ; 108 Lis, Tank MOC ; DFE Cuantity ; 01 Mo,

MULTI- GRADE PEESSURE SAND FILTER: Quantity: | no. M.Q,C. : FRP , Flow Bate : ns per vendor cum/he,
Filrntion Rate: 15 cam/sgmthe, Type of Unir: Dowa Flow, Filter Medn : Silica, Pebbles, Gravels And Cunriz
Sand, S1ze © As per Vendor, Type of Unit - Vertieal Cylindrical. Working Pressure Kg/om?2 : 2.5, interconnection
Frontsl Piping: 853116, Accessories & [nstruments : 1. Pressure gage : ot infet & outlet

ACTIVATED CARBON FILTER: (Quantiy - | oo, M.OUC | FRP. Flow Rate 1 a5 per vendor sumvhr, Filration
Rate: 15 cum/sgmi/hr, Type of Unit: Down Flow. Filter Media © Actvate Carbon, 8i2¢ : As per Vendos, Type of
Unit - Veriival Cylindrical, Warking Pressure Eg/em?2 : 2.5, interconnectinn Frontal Piping: 58316, Aguesfories.
& Tnstruraents © |- Pressure gage : at jnist & outley
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Antiscalant Dhasing System for RO: Pump Capacity - 0-6 LPILat 1.5 kglem2, MOC © PP, Quantity : 0] No., Tank
Copaciy ¢ 100 Lire, Tank MO - HDPE, Clantity - 01 Mo

SMBS Dosmg Sysiem for RO Pump Capscavy | 0-6 LPH a1 3.5 kwemZ, MOC © PP, Quaniry ; 0 Mo, Tank
Capaciry = 100 Lirs. Tank MOCU : HOPE, Cuantity < 01 Na

Acid Doging Sirstem for RO Pump Capacity - -6 LPH at 35 kg/cm2. MOC ; PP . Quantity ; 01 No. , Tank
Copaciiy : 100 Lirs., Teok MOC : TIDFE . Quuntiiy - 11 Na

brgrun Corradye Filies with Awre Dump Velve for R0O:- Capaeity - us paz vender mathr, Howamg MOC : 55318,
Mo, Cartridge : 1 Lot MOC PP, Size ! 05 Migron, Size Suitable, Quentity : 01 Na,

Migh Pressure Punp With VFD for BO:- Copocity par pitng - 82 pet vendor. Head a8 per vender, | S&t =2 Nog.
Pump (1 Warking + 1 Standby - cescade speration), Intermediste [Tigh Pressure Pummp With VFD for RO-
Capanity & head: 8z por Vendor | Scc =2 Moz Pump (| Working = | Siandby - cascade opesation], B0 Sysicm
WITH SKIND AND ELECTRICAL PLC PANEL AND [NSTRUMENT - ¥Naof Unic: 1 No,, Feed Flow rate - as
per vendor, Permeate Flow maic © a5 per vandor , Recovery © 80% , Membmans Type: Sch-waicr 1eversc-osmosia
SWRO) RO QI System:- O CIP Musp : As per vendor, RMOC : 88316, REM - 2900 RI'M. No. of RO CIP
Puimsp : 1 Mo, MO : § Micoon, MOC - PP, No of MCF Unit : 1 Wo., CIP Tank : 500 Liler HDPE . PU Correcrion’
Dasing Svstem;- Fumap Capacity | (-6 LI"H at 3.3 kgicm2 , MOC : PP, Quantity ; 01 No., Tank Capacity : 100
Lizs., Tank MOC : LLDPE . Qumatity': (] No. Piping:- High Pressure Piping - 535316 , Low Pressire Piping -
S8 316, Flow Mster: | nos. WTP Fead Pump Discharge header, | nos RO 'F'El'l:ieaiewnru. ! nas. RO Reject
water,

280 DEWATERING PUMP FOR SUMP DRAIN:
SCOPE

The seope lncludes Supply, etallation. testing & copimissionifg of Submersibls Nop-Clog,
single stage. single entry pumps connected to TEFC submersible motor for 415 + 10% volis, 3
phase; 50 cycles A.C. powet supply with mgchanical seal, plump connector unit with rubber
dinphregm and bend, vertical discherge pipe. The pump shall be provided with » [ifling devise:
of pull -i:hni.ry‘:g'_uj:in rail. (Pumps suilable to handle solids ap 1o 20 mim size with C1 body,
S8304 shafl, C.1/58 mpeller).

Panel mouited microprocessor-based pump controller, [P 55 enclosure, ON-OFF and Trp
[ndicating famps in each neoner and outgoing feeders, The PLC shall support MODBUS-IP
commnication for its compatibility 1w integrate with 3ed party BAS system. PLC shall
authorize Read/Wrirs command via BMS., userlocking arrangement, dry mon protection,
cascade aperation, working / standby selection, with prevision aof remore onsoff’ operotion
complste as require: The on'off operanons for all pumps shall be available on ceniral BMS
system. Euch meomer gnd Outgoang feeder should be capable for protection agamst Overload,
enrthing, Short Ciront and Phase reversal condinon and shall be capable to communieate with
BMS. Scope shall slto include supply, laying temmination of control and power cables of
adeqtiate size, and errangement of cable tray from Pump 1o Control panel ete. to complete the
job.

SITC of electronic rype Thgh, Medmim & Low water level controller with LED panel 1o operate
pump {necessary contacts along with minimuom ene PLO spare contacts cequired), level
confroller with opesstionnl mede as one pump working ot Medium level, both pumps ot ligh
level and cut off at dry level with probe & all conmol winng to operate the system
automatic/manual & shall prevent the pump from dry runnmg,

Set of accessortes such as CPVC SCH 80 discharge headers for (working and stand by pump
assembly) Eom simp bottom to Basement celling, Cast Iron control valves;, Cast Iron noa-
return valves, oressure gauge of PN 10 ¢lo. vomplete the job. Pumping system sholl be as per
GRITA Norms.
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DESIGN REQUIREMENT:

The tota! head capaeify curve shull be continuoualy rising towards the shutafl with the highest
at sliut off.
The pump shall run smeoth without undue noise dnd vibraton

The power mnng of the pump motor shall not be lesz than the power required from zero
discharge toz=ro head

Pump shiall be submersible, single stage and non-clog rype.

It shall be suitable for handling turbid water containing stringy mwlerials. The pump shall be
designed (o handle solids ip (o 50 mm dia size,

Delivery pipe shall be CPVC SCH 80, The requived length of pipes and fttings up 1o discharge
point shall be provided with necessary fittings,

Lavel switch (mercury/magnetic reed) to sfop the pump 2utomatically shall be supplied with
the pump. Pump shall hove thres phage connections,

TECHNICAL DATA SHEET FOR DEWATERING PUMPS
Puta to be filled
il by Contructor

Pump

Iake

Type & Model: Non-Clog Submersible pump semn open unpeller
Dischurge m cum/hr.

Head (Meterz of WC)

Number of Pumngps

Total svstem flow (cumihr)

Shut ofl Head (Meters of WC)

Efficiency (%)

Nu. of Stages

Sueton Bt 1D,

Delivery End LD

Detnils of N.PSEL

Nibration Isalation Deiail

Skid Deinils

Operating Weight

Overall Dumenzion (MW

Mechanical Seal Detnl

Material

Pump Housing: Cast ivon. DIN W.-Nr. GG20

Impeller: Ductile Cast iron, DIN W -Nr. GUD450

Linpeliees Type: Senu Open Impeller

Mator housing: Cast irom. DIN W.-Nr. GG2(0

All O rngs: NBR Rubber

Eatorp shoft: stunless stesl

Type Beaning: Double-row angular contact ball beanng.

Mechumenl Sealt Double mechunos| s Si0vsil.

Free Ball Passage: - 20mm
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Data to be flled

Particular by Contractor
Moior
Make
Made]
Powe; Requizement (L7 KW)
BEM

Mo, of pale: 2 poles

Effiviency class-TE3

Insulation class-F

Tyoe of Molar :3 Phage Induction Molar,

Supply Frequency-3(Hz

Supply vollage-3X38(k4 15V

Prolection sensor- Thermal and dioEnice sensos

Control Paiel

Enclogsure clans-IP 55

DETAILS OF PLC

ACCESSORIES & SERVICES REQUIRED

Companion flunges

Sparg parts requirzd

Maintenasce tuals required

Platit room outside plant room flange

Sugtion, delivery valves:& header valves: Required, flanged Cast Iron
valves with 58 intemal parts

Make ; Kitloskar ! KSB / AUDCOY FLOVEL

Flanged Ball [ Bunterfly valve on suction and delivery of each purmnp &
Flanged Mon slam, spong opemited doal plate type check valve on
delvery siude of each pump & on header

Control Fansl: PLC With Starter.

Alse required Finolex / OO/ Gloster make cable from moror to panel
Level Transmtter: Required for -3 mitr. Range and shall be panel
maoanied and interiocking with pump

Pregsure Guuge: Required al delivery header.

Cagkets: *Champion * make

Hardware: Zing coated

Note;

1} M- Denotes material test certificate required.

2) Other specifications sol mentioned in datasheet, shall be cousidered ss per tender
specification.

AIR TO WATER HEAT PUMP

Air to Water Heat Pump along with heating element of required eapacity capable of operation
on airto water basis, patented AES energy savmg systerm, Ume seiting; thermostat setting alonyg
wilh storape tarlke. The Hest Pump System sheuold be based on a open circuit hot walter design
temperztirs of 60 *C out of the unt with 20°C input water tempeeatire for operation.

Heat Pump Capaeity: Auper BOQ
Refrigerant - R407CY 4100 134a. Out Put Heating Capacity, COP 3.6 © 3.3 and power

connectad load as per manufacture standard _
The unit shidl have its own insulated storage eapacity of 1000 Itr With PN 10 rating. The unit

Signature of Bidder 63| Page




Subarmati River Front Development Corporation Limited .

shall have ull electrical and Hydraulic safety devises inhuilt.

Hot Water Tnlet/Out let Temp : 20 Deg €'/ &0 Deg C . item ineluding of Elecirical Panel, pipimg
wark and 50mm Rock wood insulution with 26G Aluminum Cladding in all piping These units
shall be completely Lactory asgembled meluding, thematic scrall COMPTESSOT, Hir vooled
condenser. TTeat pump is squipped with nmzmpmasur—ha.b:d contral, safety device, digital
display unit, electrical panel, inhuilt puniping system & Seli-cleaning system, Pump Shall have
Working = Stand by with. Automatic Cascade Operation. The controller shall support
MODBUS-IP communication far its compatability to intergrate with 3rd party BAS system.
Controller shall authorise Read/Write command via BMS System should be capable 1o
cotapensate for frctinnal losses at lower flows. All alarms should be displayed in the conteoller.
Systemn should be equipped with dey running protection. Indication of all type of faulls / on-off
sistus { electiicsl parsmeters shall be available on panel snd cental TBMS monitoms. On-off
operation for all pumps shall be available on BMS sysiem,

All Pumping system shall be ag per GRIIIA Norms
Hot wuter pressurize storage tank
Scope:

Supplying, srecting and tzating of borlzontal/ vertical, pressurize Mild stee] heavy duty storage
tank of 10Bar wosking pressure, all internal surfaces exposed to water are glass-lined Perma
Glnsz Tlira cost -:,ecuud-g‘enmlinu glass coating technology prevents corrosinn, With
replaceable magnesium anode, tempersture and pressure valve, with stainless sieel aprmg set
95 degres Celgius, gnilopue temperaturs, Copper coil provides prolonged life and maximum
hent transfer effisieney. The smart control Electrie Expansion Valve (EEV) aceurately controls
the refrigemmnt volume 10 ensure thie unit performe 1o maximum efficiency

Ingulation: Entice tank {5 surrounded with high density fiber glasy insululion to reduce costly
heat loss: pos- sagging and vermin- proof. To meet ASHRAE 20, 1b-1992 standard depth of
insulation cavity requires use fo femote bulb- type tanl temperatars control and thermometer.

Cabinet: hieavy gauge steel with high quality powder cost pint provides additiopal msulating
quantities for greater energy savings.

LININGS AND COATINGS

Each lining and coating has particulsr capabilities and lnniistions. Plesse consull the faclory
for recomnmendations on the wses of linings for specific applications. Thorough nvestigation
on the service life of stetl lanks with' protegtive coatings or linings has led to the
recommendations of e following linings:

Cilass-lined: These are notrazlly stocked tanks for watet storage up to B2'C, with elass lining (o

prevent corresion and addition of rast to water. The plass lining was developsd over mony vears

of ceramic research for a wide varisty of conditions.

Cement : A special fomulation of cemeant provides excellent corrosion proteciion. Available
un 757 Litres and |arger sizes. A manhole or hand hole 15 included for spplication of coment
lmng.

Epoxy : The application of specially formulated epoxy makes thus linmg suttuble for cold or
ot water storage. A manhole or handhole 15 included for application of epoxy linng. Available:
on 737 Lires and larger sizes.

CATHODIC PROTECTION :Glass-lined. cement and epexy tenks are fuomished with anodes
designed for maxpuum protection.
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30.0

ACCESSORTES: Tanks will be supplicd with the fttings located as indicated an the drawings
unless specified utherwise, A manhale or handhole 18 included on cement or epoexy tanks. A
manhole or handhole is optionnl on glass-lined tanks.

suitable for floor mounting, of specified capacity. one mlet with non-setum valve, one ouflet
with dead weight, pressure reducing valve, stop cocks suitable te work on 230/230-V single
phase AC Supply, heating eleraent of specified wattage, thermostat, control fusible plug. pilat
lamp ete. 151 moek only and marking of S No. and date of erection. (15 2082). All Suppost MS
Steel epoxy coated Structure for the tanks. Scope shall also Include for grouting of the stands
it cement conerele,

Material:

Heating Element: Mineral filled / tubular / copper cord & nickel plated, and eonfirming (o 18:
41585, af specified watlnge.

Pilot Lamp: A neon gas field indicating lamp shows functiening of heating elements along
witls tharmostat & thermal eut-out

Thermostat: A Slem type snap action thermostal, which should cut off the electric supply
auttunaticelly s per setting of temperature & should be 181 mark.

Thermal Cut-out: Tn cage of thermaostal failure this culout should cut ofT the electric supply
aulnmatically and shauld restart only an pressing the reset kaob,

Pressure Release Valve: I prossure cacecds ahove 50 psi, il should release the pressure &
should be fiigd on the inleél pipe.

Dead weight: Tt will operate whea pressire o Ingide thol increaze beyond specified Lot

Fusible plug: Cast aluminium body with taeading, and hiele for plug with fusible mista]l The
imetal shall be fused. anly all the other safenes fails & at high pressure

Hurdware: 100x10 mm grouting bolis, M5 washers, nuis, elc.

Wall Fasteners: 100x10 mm with vertical cul=. and pin sl the centre, washerand nul ele,. made
ol WS, (Stadlar 1o Anchor ball fastenst)

HOT WATLER RECIRCULATION PUMPS:

Seope!

The specificanon covers Supply, mstallation, testung & cormmissiouing of online Thermostat
with Timer bassd circulation booster pumps at Terrace Level with Requirs head directly
coupied with the madter with 88 casing, 58 impeller, S8 shaft and driven by 415V AC. 3 phase.
50 Hzmotor running st 2900 RPM speed and shall be supplied with all sccessories viz | base

plete, coupling, motor, Antivibration Paid,2 pole Motor & LE3 Efficiency etc. complete. Panel

mowmted microprocessor-based pump controller, [P 35 enclosure, shall include the thecmostat,
tequnred sengors and the timer conirol punel. ON-OFF and Tnp Indicating lumps m euch
incomer and outgoing feeders, The PLC shall support MODBUS-IP communication for it
compatibiliny: o integrate with 3rd pocty BAS svstemy PLC shall ‘awthorize Read/Wiire
command vin BMS,, earthing, mierlocking grangement, dey ronning protection, cascads
operation, working / standby selection, with provision of remiote onfoff operation complets as
tequire; The on/off operations for all pumps shall be available an centeal BMS system. Each
incomer and Chitgoing feeder should be capable for protection agsinst Ovarlosd, Short Crouit
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amd Phuse reversal condition and shall be czpable to communicate with BMS. Scope shall atso
include supply. laying, lermimatian of pewer calbles of 2dequate size. and arrangement of cabls
tray from Pump to Control panel etc. Lo complete the job. Set of secesgories sush as G C Class
hetdess of suelion and discharge for (working and Asist by pumg ﬂss.:mhly]- with CED Coating,
Casl iron cottirol valves, Cust fron non relum valves, Thermoglate, Timer operation, pregsure
gauge of PN 10 ete. complete the job, Require complete company fitled reary-lo-connest
packaged system, Pumping syztens shail be as per GRIHA Noyms.

The items/quantitics shall be measured and paid apon completion of the linked milestone
as per schedule 10 for the respective item.

Construction features:
The major components of the sysiem shall be us follows;
A, PUMP:

Inline vedicul multisiage pump shall be provided. Variable frequency drive shall be
provided with one of the installed pump — if specifisd in Schedule of quantity.

The pump - motor sat and shall be saitable for 3 Ph., 415V, 50 Hz. AC power supply and
boving 2900 RPM spesd. The pump shall be insinlled with isolation butterdly valve, non
retumn vaive, sic. The delnyled specifieation for pump & motor 1y 18 befow:

Worizontal Mult stage Pumps

Codes & Stundards :

The design and manafacture ol the pump shall comply with all currently applicable satutes,
regulations and safety codes 1 the locality where the equipment will be ingtalled.

Design Features:

The pump shall be capable of developing required totel hioad at rated capacity. Impelier
shull be closed type and shall be dynamically belanced. The pump shell have nen
overloading chirncleristics.

i. Constructional Features:

The casing shall be of rgid constriiction and shall Have side suction and side d¢livery in
casa of inline pump and side suction and central delivery in case of submersible centrifugal
puTip.

The pumyp shall have very small length suction and delivery pipe connsstions wiuch will
result in nunimam Ficton loss

Tmipeller shall be of one piece arid shall be of 8§ CF8 M.
The shaft shall be of 5.5, and 115 surface sholl be properly finushed.
Shafialeswes shall be provided 1o protest shafi from any damags.

Bearing shall be ball or roller type.
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Mechanics] seul shall be provided to aveid any leakige.
li. Tongpectivn & Testing:
The pump shall be offered for vidual inspeotion before depatch

Material test certificates for the various pump components shall be furnished for
purghager's approval.

Hydrosiatic test shall be carried our at 1.5 times the maxunum discharge pressure.

All the tests shall be wilnessed by purchasat,

ii. Drawings:

Following drawings shall be fumnished by the Contrictor

Overall dimensional druwing.

C'ross-sectional drawings with all dimension [vertical and horizontal) with Bill of Material
and Material of Construction.

iv, Accessories:

The pump shall be provided with all accessories =uch as base plate, foundation bolts,

strainer, pressure gauge, ¢ic. All sceessaries required for proper and safe opermtion shall he

furnished with the pumps.
v. Pressore transduocer:

The system shall be lostnlled with tle pressure transducer which shall be s2t at
predetermined pressure to autematically control the pump operation.

vi. Magifolds, Valves, Base feame & Accessories

Suction and Delivery mamfolds m Hot Dip Galvamzed steel. {$0-110micron)

DI standard Nonge conneetions.

One non-relun valve and isolating valves for each pump ig provided m delivery side and
ofie isolating valve is provided in suction side.

Munifolds and valves are suitable for 16bar pressure iating

Purps should be mouited on the compion buse frame.

Base frame and pans] kide support 18 1 Galvanized sreel

Suitable range of pressure pauges and pressure wansmitter should be connevied ot the
dircharge mamifolds.

Vibration dompening pad for minimize the noise and vibration in the sysiem.

Conciete foundation as per manufacturer recommendation. (1.3 times X the weight of the
Pumping system).

TECHNICAL DATA SHEET pumping system:

Data to be filled by

Particular Contractor

Trumip

Mike

Type & Model: Horizontal Multisiages
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Particular

Data to be filled by
Contractor

Digcharge in cum/he

Iead (Meterz of WC)

Number of Pumpa

Total system fow (cum/r)

Shut off Heud (Meters of WC)

Efficiency (%)

No. of Stages

Sueron Fnd 11D,

Delivery End LD.

Diztullzs of NWP.S.I1.

Vibration Isolation Detadl

Slexed Dictails

Ciperating Weight

Overall [hmension (MW

Mechanical Seal Detail

Materinl

Pump Head - Cast Iron

Pump Base- Cast [ron

Impeller-SS 304

Chamber-83 304

Shaft-85316

Motor stuol-Cust Tron

Shaft seal Castridge type(SiC/Carbon)

Rubber parts-EPDM

Motor

Malge

hMode]

| Powet Requirernent (HP / KW)

B.P.M

No. of pole: 2 pole

Efficiency class-[E3

Irsulation elass-F

Enclosure class-IP 55

Supply Frequenoy-50Hz

Supply voliage-3X380-415V

Buili 1o Thermspos-PTC

Comtrol Panel

Enclosure class-IP 35

DETAILS OF PLC

DETAILS OF VFD

Pressure Vess

Adake

Mode| Mumber

Marenial of construction (Vessel'Bladder)

hmension

Dverall capacity

Cut-in/Cul-cul seliings

Capacitv at speaified cut-in/cut-out

Overall dunengion of skid mounled svsiem
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A0

Data to be filled by

Particular Contractor

Weiaht {Statle/Dyoamic)

ACCESSORIES & SERVICES REQUIRED

Baze Plate

Foundaiion bolts

Compamon fanges

Spare paris required

Mamtenanee tools required

Cut mn pressure

Cut oif pressure

Plant rogm soction matching flangs & ouiside plant room
fange-

Suction & delivery piping: MS, hot dipped galvanized, Class:
'C’ with CED Coated

Suction, delivery valves & header valves: Required, flanged
Casl [ron valves wilh 58 inteenal parie

Malce : Kirloskar / KSB / AUDCO/ FLOVEL

Flapged Ball / Burter v valve on soction and delivery of each
pump & Flangsd Noa slam, gpring operated dual plate type
chesk vulve on delivery side of sach punip & on header

Control Panel: With Starter

One pump of similar tating shal| have VED

Bequired with all protections & sequential timer for main
prmps

Also required Flnolex / CCT/ Gloster make cuble from mator
Lo panel '

Leve! Tranimiticr: Bequired for 0-5 mir. Bange and shull be
panel mounted and mvterlocking with pump

Presyurs Transmities

Pressure Guupe: Required at delivery headsr.

Gaskets: "Champion * make

Hardivare: Zinc coated

TUBE WELL WATER TREATMENT PLANT:

Scope:

Supply installation, testing and commuissioning of domestic water frearment plant
comprising of mnltigrade sand filtes, Activated Carbon filter, Softener efc. according to
input watsr quality/analysis: The scope shall inelude interconnection piping, valves,
mstrurents. hack wash arrangement. Including Raw water mlet pumps & | working +
I stand by pump set. and all other reqguired pump Groundfes or ITT lowaramake) the pomp
sel i3 auio operation, ineluding dry run profection; Reguired Gan Metal Ball Valve & Cast
fron Butterlly valve, miercannecting Cpve piping of suchion and discharge header, cantrol
pannel and other necessary cabeling works, 2 pole Motor & TE2 Efficiency etc: compleic
the jab, Panel maunted PLC based pump contraller, TP 35 enclosure, ON-OFF and Trip
Indicating lamps in each meomer and outgoing feeders, The PLC shall support MODBUS-

TP commmaication for its compatabality to intergeate with 3rd party BAS system. PLC shall

suthorise: ReadWrite commuand vin BMS. eartlung, interocking arraogement, dry ron
protection, cascode operation, worltng / standlv selection, with provision of remote on/off
operation complete as require. The on/off operations for al] punips shiall be available on
central BMS system. Each incomer and (utgoing fegder should be capable for protection
agamnst Overload, Short Ciroutt and Phase reversal condition and shall be capable to
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‘commumcate with BMS. Scope shall ulso imclude supply. laymg,. lermination of control
andd pusver cebles of adequate size, and arrangement of cable tray from Pump to Control
pariel elc. lo complele the job.

SITC of cletmonie type low water level controller with LED panel to operate pump
(nécessary contacts along with minium one spare conlocis required), with probe & all
control wiring to operate the system antomatic/manual & shall prevent the purp from dey
runnmg: Mounting Height : 500mm from the bottom of rank (RAW UG Tank).

Raw Water Parnmeters (ppin) / Borewell Water Pacameters: Scope shall alse inelude for
All borewel] all water lest patameters (ss per Specification) for The designing of Water
Trestment Plant.
All Automatie valve 1o be Eleclronie operated.
Al Pumping system shall be as pey GRULA Norms.
Chlorination Dosing System:
The scope includeés supply installation testing & commissioning of Chlorination dosing pump.
chiorine & tank This system shall bs PID control,
Multi grade filter:
The scope inclodes supply installation iesling & commissioning of Multl Grede Filter,
nlereannection snd other piping, solencid valve, non returm valve, (itings, Air relesde valve,

te. The Filier shall have suto back wash operation,

Pipe shall be CPVC seh 80. The required length of pipes and fittings up 10 discharge point shull
be provided with necessary [itings.

Activated carbon Alier:

The cuiflow of Multt Grade Filter will firther be treated through Activated carbon {flier to
remove odowr & laste;

The scope ncludes supply installation lesting & commussiomng of Activaled Carbon Filler,
Imterconnection and other piping, soléencid valve, nbn-refiun valve, Gttings, Adr relesss valve,

-glg. The Filier shall have suto back wasl opsaion

I'ipe shall e CTVC aeh 80. The required length of pipes and fittings up 1o dischargs point shall
be provided with nedessary Gttings.

Softencr:

Further, the hardness will be removed by softener.

The zcooe meludes supply installation lestmpy & commussiomng of Soflener, brne tank |
interconnection und other piprng, solenoid valve, non-return vulve, littings, Asr release valve,

olc. The softensrshall have automitie repeneratlion

Pipe shall be CPVC seh’80. The required length of pipes and fittmgsup to dischargs pomt shall
be provided with necessary [itings:

Interconmecting CPVT SCH 80 piping & wisttumsntation:
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Scope:
The scope includes supply installation testing & Lummsssmmng of interconnection piplag
CPVC SCH 80 & fitting, intestonnect on und other piping. valve, non-refurn valive, ftfings. Air
releuse valve, ele.
Sr | Description Tender Requirement Data o be filled by
| Technical Details: -
A MGF & ACF Treatment Plant
1 Filier feed pump
CJuangty 2IW=18)
Tlow 23 m¥hr
Make A= per Approved Make List
Mead 30-35M
Type Horrzonta] Cenmifigal
MOC 58 316
Panei [P [P35
PLC Vendor (o be provided detudls
1 | Flow Meter atinlel & outlet
Qm:min’ 2 Mos
Type Electromagnetic
Size as per Vendar
Make As per Approved Make List
3 Multigrade Sand Filter
(Juanfin | No
Design Code 15-2825
Flow 23 mihr
| Filtration Rats: L¥ com/'sqmt/lir
Backwash flow rate a8 per Yendor
Size. | 1100 MM Dia
Media as pér vendpr
Medis Qry. | As per Vendor
Media Depils As per Vendor
‘Shell thickness As pes Veadot
Dishied end thickness As per Vendor
Bed plate thickness | As pes Veador
Top nozzle for chlorme | Provided with valve,
sEnilaEion
Fromtal Pipe GI € Class with painting two coats of
approved shade of enamel prant over a
| coat of approved primar.
Valve S5 Dhse, EPDM Sea:
Side manhole for medie | Required
rermovil.
MOC MSEE  (Fpoxy Costed inside &
Quimide]),
Design Pregsurs | 340 kegromd
Working Pressure 1.5 kelom2
Make lon . Exchonpe Thermin Anlkar
[ Enginesra/Equivalent
4 Activated Carbon filier
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Sr | Deseription Tender Requirement Diata 1o be filled by
No. vendar

Ouamtity | No
Design Cude 15-2825
Flow 23 m3'hr
Filtration Rate: 18 cum’sgmn/lc
Backwash flow mte s per vendor
Size 1100 WM Dha
Mexlia | as per vendpr
Media Ciy. Ag per Veador
Media Depih Asper Vendor
Shell thickness As per Vendor
Dished end thickness AS per Veador
Bed plate (lnckness As per Vendor
Frontal Pipe Gl T Class with ppunting two ceats of
approved shade of enamel paint over a
cost of approved primer.
Vilve 5SS Dise. EPDM Saut
Side manhole for media | Required
removal.
Sarapling Cock Required a1 Inlet & Curlet
Moc MSEY  (Epoxy Codted inside &
_ i uu_tﬁll'-dﬂ}j
Design Pressurs 5.0 kefem2
Working Pressure 3.5 kprem2
Make fon Exchange Thesmax/Aakar
Engineers/Equivalent
5 Softener
; lon ExchangeThermas/ Aakar
10 | BARE EngioeenEqitivilent
20 | Model PL Furnish
30 | Quantity As per BOQ
40 | Capacity As per BOQ
3.0 | Opetaton Autmatic
6.0 | Tvpe of Unit Down Flow
7.0 | Sire Agper BOO)
a0 | NMOLC MSEP
9.0 | Size of Valve As per Vendaor
100 | Size of Piping As _p-:r Vendar
110 [ Flow Rate [Asper BOQ
120 | Media Oty As per Vendor
130 | OBR As per BOQ
14,0 | Brine tank cApaTily As per Vendor
150 | Brne tank MOC MSFRY
16.0 | Workmg Pressure Kg/cin2 Maxi - 3.5/ Mini ; 3.0
17.0 | Regeneration Manual
18.0 | Agitaor LO0 rpm
19.0 | Apitator Motor Ag pet vendor
20.0 | Agtatcy MOC MSRL
21.0 | ventury: Ag per vendor design
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32.0

Sr Description Tender Requirement Diata to be flled by
No. vendar !
6 Pressure gauge |
Cunntity 1 lot '
7 TDS/Conductivity meter with Local display & Transmitter (ACF OUTLET)
Quantey 1 nes.
Type | Line Moupted
MARE Az per Approved Mulke Tist
i ﬁplﬂg and Valves work
| Quantity | Tlot |
Piping MOC GI C Cless with painting two conts of
approved shude of ennmel paint aver a
cuit of upproved prinier.
| Tinesizes As pec Veador | ]

TUBE WELL SUBMERSIBLE PUMT:
Submersible pump set generally comprises of the following:
a) Prmp
b} Mot
c) Non Return Valve
d) Cahle & Cable guards
PUMPASSEMBLY:
Thix comprizes of suction sipniner, bowl, shufl, impeller, bearing, disphirge casing efc.
Stator winding will be cooled by surrounding waler.
Impeller shall be encloged type and i shallbe dynamically balanced.
Pump shaft sholl be guided through bearings.
Surfuce finish of shafl shall be 0,75 nuli micron
The mlel passuge of the suchon cismyg sholl be streambined to avioed cddies.
Pump casing shall have provisian for securmg cable.
Zable pusrds shall be provided over the cable 1o pretent any damspe,
MOTOR:

Mofor shall be squitiel cage, water [iled, wduction, wst type and shall conform to IS 9283:
1979.

Stalor winding will be caoled by surrotnding waler.

A seal ving and sand shngs will be srovided to prevent entry of water and sandy particles to the
stator fube.

A pressure equalising rubber dinphragm shall be provided w the lower pant of the motor o
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absorh the expansion of water which will take place due to hewt dissipation,
A thrust place shall be provided to take axial thrust of the purmp and salar.

NON RETIRNVALVE: )
NRV shull be provided (e protect piping system i the case of water hamioer which
shall nceus due to power failuge.

CABLL:

Cable shall conform to 4.4 of 15 9283 ¢ 1979, This cable shall mn along the pump
casing. The cable shall be provested by cable guard. The cable shall be PVC msulated copper
flat cable.

BORECAP:
It shall be manufaciured fram M.S. shes,

CABLEGUARD:
Every pipejoint, fat cable shall be bind with nylon cors of (1/16™).

CLAMP:
Clamps shall be providad for column pipe and shall be meds of hzavy duty MS3 flat

Supplying & erecting spproved make Automalie liquid level controllar A ns per instruction of

Engineer in charge on gite complete with wiring cannection, with copper conduetor from pump
to tnle o monitor the liquid level and passes the single to be well motor for an/eff operstion

TESTS:
VISUALINSPECTION:

A pump shall be offered for a visual inspection 1w the client before despatch.
HYDROSTATICTEST:

Ths test shell be cormed out ut 1.5 (imes' the moxmunim discharge pressure for an
ndividual easing or for whole assembled pump, The pumip shall be tested for operating head

TS
DRAWINGS TO BE FURNISIED BY VENDOR:

17 Perforftiance curves
20 Overall dimensional drawing
3) Cross-secaonal drawing with Bill of Matznal end matenal of constiction

PAINTING AND MARKING:
The pump shall be pamted wath epoxy pauint and properly murked witl:

Manufagiurer’s Name

Model No.

Motor rating

Ihschargs ni duty pount

3l Head at duty point

6) Ovesall efficiency at duty poimt

/
)
)
J

N
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T Rated speed
&) Rated Voltage
9] Frequency

—_—

1) Delivery size

Contracior hus to submit the report with the follnwing dnta

Static water Jevel of the bore well

Pumping level of bore wall

Dizcharge of Pump in m3/hr.

Ampere meler, Voll meler, Power micter, ele. reading for 4 hour working of submersible pump.
GUARANTEE:

The manufacturer shall give guaranteed minimum efficiency al doty peint,

The purup shall be gonrantesd by the manufacturer ngainst any defécts and workinanship for

period of nt least 12 months from the date of commissioning, whichever is less.

SUBMERSIBRLE PUMP (DOMESTIC WATER)

;:: TTEM DESCRIPTION DATA

1.0 Type of Pump Submersible Fixed Type

20 Mig. Standard % §034: 1989 with its latest
EVISIOn

30 Flund Bore well Water

4.0 PH Az per water tesl report

5.0 Sp, Gravity 1.0

6.0 Température 30 deg. Cent.

7.0 Solid Hapndling Capacity Fine Sand Handling

8.0 Tump Detail

B.1 Juantity 1 Mo. For Domesiic water

B2 Capacity in Lir. . Az per BO()

B3 Head in mis As per BOQ

R4 Operating Condition Camlmuous

B3 Tared Speed 2e00 EPM

8.6 No. of singes Minimur prefered

87 Method of Lubrication. Sclf.

8.3 Tmipeller Semi OpeniEnclosed

g9 Type of seal Mechnnical

.10 Type of conpection Flanged

g.11 Maxmmum Outside As per mip standard

Dismeter
A Overall efficiency st duty "
1 ] poipt - I

8.13 Fool Valve Required {One side threaded. other

gide column pipe fdoanpge)
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RER|

.':: ITEM DESCRIPTION DATA

a.0 Maotor

ol Rating -

9.2 Type Wet Submessible Squurel Cage
Indirction

9.3 Mfe. Standard IS 9283 - 1985 with 1ts latest
rEViSiUn

04 Supply Candition 3 Phase, 415 Valts =10%, 50Tz
+595, Combined +10%

9.5 Contection Direcily coupled

G.6 Starter Star/ Dellz

9.7 Minimium rederve power 15%

required al duty poml

10,0 Mutezinl of Construction

10.1 Imipetler Brongze IS 318 Gr. LTB2

102 Shaft S8, AISI 410 or ASTM A270

13 Suchon Suainer B5304

104 Pump casiig CIFG200 with 1340 2%

105 Bearing Bush Lesaded Tin Bronze

10,6 T st plate Brunze

107 Bearing §leeve 88 316

11.0 Cable

11.1 Standard 159283 1979C |aused 4

| e Cable rype 3 Core water propl [lat copper
cahle

12.0 Dieawings 1) Perfommanie curves
2) Overall dumensional drawing

Note : "*" dengtes informetion’s (o be provided by the bidder

INSTALLATION OF ENGINEERED SUTPORT SYSTEM
Plumbing pipe sipport from RCC slub

The Plumbing Piges should be simply supported by Split Clamps. Split Clamps shoold be pre-
palvanised and should have n rwo-piece srmangement with ribbing reinforced elamp body and
wo captive tightening bolts, secured with loss washers for non-slipping high load bearing
capacity.

The Split glamp should have un EPDM rubber liming witich will prevemt the direct contact of
P|pv: wilh the steel. The rubber iming should have (he capw.lt:.r Io reduce (he struciine bome
noise vibration to up to 18 dB and 22dB for waster water pipe.

Pipe clamp should he as per DTN 3576 {Fsupport for melal pipe. The support installation sheuld

e ag per itemations! plumbing code, The Climp should have the lempernture capacity of -50
degcree Celsius (o +150 degrees Celitps.

In the case of multiple pipes, the supporting arrangement should be mads using support channal
made up of cold rolled steel of quulity DX51 or preater nnd as per EC3(Eurocede 3) ar DIN
EN 1993-1-1
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The Suppert charmel should be pre galvanised with wmimum GSM of 275 and should have
universal mounting glot on the front ol the rail for securate positionmy of fasieners and system
compatible round wnd long holes an back of the rail

The Mounting accordhing to static requitements should undertake into secouni the
marufactures’s documents and should be monitoted according ro RAL - GZ 655:C

The Tlhireaded Rods used for the suspensicon of the Pipe should be made up of partially annealed
medivm carbon stesl of grade 4.8 strength class and as per DIN 976 standard.

The Drop-in anchurs used for the suspension of the rods should be FTA (EUROPEAN
TECHNICAL APPROVAL) with CE mark for cracked and un-cracked concrete.

Tt should be divided into four expansion segments for uniform pregamg foree distnbution m the
horchale,

The load bearing eapacity for the selection of the split ¢lamp for suitable size of the pipe should
be provided by the contractor to the consultant for verification,

Mamin | Maximum Support Spacing {m) Nomin | Myximum Sopport Spueing {m)
al Pipe POLYETHYLEN | al Pipe | TPVC Fipe FOLYETHYLEN
Bia TV Pipe E FIPE Class 1, Din E P'ITE Clasa Iy,
{mm) E.6,7 {mm) E#,7
Horizont | Vertic | Horfzunt | Vertic Huorizant | Vertic  Horizont | Vertic
.al el ol . Ll L .l ol
Upta
10 - L 0.3 L1 5 1.2 L4 0.6 0.9
B | - |06 | 04 | o6 | 8 | 14 15 | 06 | 08
20 : 07 |64 | o0& | 900 | 13 |17 |07 | LI
25 - 0.8 0.4 0.6 125 P 17 9 | - -
| 32 - [ {3 0.7 130 1.8 21 | = -
44 08 [ 0.7 175 240 23 | - -
| 50 1 | 1.2 [ 04 200 21 25 | - -
Fig P Typical Amangement for plumbing pipe support from RCC <lab
z o o d / ; o~ Ao
B : LS ',f{f- p
." g P, A s

Plumbing pipe support from PEB Structure

The Plumbing Pipes should be sunply supported by Sphit Clamps:

Splhit Clarmps should be pre-galvamsed and should have a two-piece arrangement with abbimng
temivreed clamp body snd two cuplve Ughtenmg bolls, seoured with loss weashers for non-
slipping high load bearmg capacity. '

The Spht clamp should bave sn EPDM rubber lining which will prevent the direet contact of
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Pipe with the stee). The rubber ining shauld have the capacity 1o reduce the structure bome:
noise vibration (o up te 18 dB and 2248 for waster water pipe.

Pipe clump should be as per DIN 3576 if support for metul pipe.
The support malallation should be as per inlemational plumbing code.

The Clamp should have the temperature capacity of -50 degres Celsivs to +150 degrees Celsius.

In the case of multiple pip=s, the sppporting arrangement should be made asing supporf channel
made up of cold rolled steel of quality DX51 or greatsr and as per EC3(Enrocnds 3} or DIN
EN 1993-]-1

The Support channel should be pre galvanised with minumum GSM of 275 wid should have
universal mounting dlot on the front of the mil for securale positionmg of fastenors and &ystem
corapatible round and long holes an back of the rail.

The Mounting according to siatic requirements should underake into sceount the
marnfasturer’s documents and should be monitored acecrding o BAL - GZ 655-C

The Threaded Rods used for the suspension of the Pipe should be made up of partially annealed
medium carbon stee! of grade 4.8 strength class and ap per DIN 876 standard.

For parnliel io beam application.
The Girder cleat for attachment of support channel 1o sieel girder

Girder cleat should ke Vids approved.
For perpendiculnr to beam opplication

The Guder clamp for suspension of thresded pms and threaded rods for-support chamels.
(rirder clemps should be FM and Vds Approved.

The load bearing capeamty for the: selection of the split elamp for smiable size of the pipe should
be provided by the contracior 1o the consultant for verification.

Maximum Support Spacing (m] Mazimum Support Spacing (m)
_ POLYETHYLEN | Nomin | UPVC Pipe  POLYETHYLEN
Nomin | TPV Pipe EPIPE Class D, | al Pipe E PIPE Class D,
ul Pipe 16,7 D E8,7
Din HWorizont | Yertie | Worizonl | Verge | (mn) Horizont | Yertic | Horizont | Vertic
() al al al al al il al al
U |
,{ = 06 0.3 0.5 P 12 1.4 0.6
i5 = (i85} 04 0.6 R 1.4 13 | 0 0.e
24 - 0.% 1.4 0.6 100 15 1y | 0% !
25 - 0.8 0.4 0.6 125 132 10 | - -
[ 32 - i3 0.5 0.7 150 1.8 21 | - -
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[ 40

- 0 ) 0.7 175 2P

|50

0.0

Plombing pipe support froan Temmee
The Plumbing Pipes should be simply supperted by Split Clamps.

Split Clamps should be pre-galvanised and should have a two-piece arrangement with ribbing
retrtforeed clamp body end two captive tightenmg balts, scoured with loss washers for non-

shipping Ingh toad bearmg capacity.

The Split ciamp should bave an EPDM rabber lining wikch will prevent the ditect contact of
Pipe with the steel. The rabber lining should have the capacity to reduce the structure bome
noige vibration toup to 18 dB and 2248 for waster water pipe. Pipe clamp should be as per DIN
3576 1f support tor metal pipe.

The support mmstallation should be as per internatiomal pluntbing code.
The Clamp should kave the lemperature capacity of -50 degree Celsius o+ 150 degree Celgjus,

In the case of multiple pipes, the supporting arrangernent should be made nsing support channel
made up of cold rolled steel of quality DX51 or greater and a2 per BC3{ Earecode 3) or DIN
EN 1993-1-1

The Suppart channe! should be pre galvanised with minimum GSM of 275 and should have
mmiversal nounting slot on the front of the il for accurate positionmg of fasteners and sysiem
compatible round and long holes on back of the il

The Mounting eecording fo slatic roquiremnents should wnderlzke mio account the
menufacturer’s desuments and should be monitored according to RAL - GZ 633-C.

In the case of pipe sizes beyond 4" for the stesl ppe, it should be clamped with either & Split
prpe clamp with all rovnd welded nut or by wome & Pipe dieap.

The Threaded Rods used for the fixing Pipe clamp with chamme| that should be mnde up of
partinlly annealed medium carbion sizel of grade 4. % stranpth cluss and as per DIN 976 smndard,

The Drop-in anclioss or stud anclior used for the chansel fixing with tarrace that should he
ELA.{EURGPEAN TECHNICAL AFPROVAL) with CE mark fﬂl‘ -;:nﬂ:ed and wn-cracked
concrele.

It should be divided into four expansion segments for uniform pressmg fores distribution in the

Jborehole.

The load bearing capacity for the selection of the split clamp Tor suitable 4ize of the pipe should
he provided by the contractor to the congultan| for verification

| Newina | Mazimum Support Spacing (m)

1 Pipe POLYETHYL
pia | "PVEFRC | pNw pivE

Nooginal | Maximum Support Spacing (m)
Pipe Dia | UPVC Pipe POLYETHYLEN
{mim ) ETIPE Class I
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(nim) Cluss DL E6,7 CE6T
Horizo | Verti | Horizo | Veri ‘Heriz | Verti | Horiza | Vertica
nial cal nial deul ontal | enl nial I
Unle 10 | - 0.6 0.3 0.5 |65 1.2 14 | 08 0.9
13 . [ 04 06 | 8O L4 13 |06 0.9
20 - 0.7 04 05 | 100 15 1.7 07 1.1
2 - 0.8 0.4 046 | 125 L7 o |- :
32 - 08 05 07 | 150 1.8 . =
A e 109 [0S 107 | 178 |20 (23 i
{30 L1 i12 1406 |09 |200 {21 25 |- I

‘ _:J.. '_'::'.ﬂ T =S Ty ey :_.:;‘__ S :|itJ

Plumbing pipe support from Wall
The Plumbing Pipes should be simply supported by Split Clamps.

Sphit Clumyps should be pre-galvenised and should have » twe-piece wrmngement with ribbing
teinforced clamp body and twe captive tighfening bolts, sequred with loss washérs for gon-
slipping high load bearing capacity.

The Split clamp should have an EPDM rubber lining swhich will prevent the direct contect of
Pipe with the stee]|. The rubber lining should have the capacity to reduce the structure borne
naisg vibration to up to 18 dB.

Pipe clamp should be as per DIN 3576 if suppeort for metal pipe.

The suppoit mstallation should be us pei international plumbirg code.
The Clamp should lwive the lemperalire capaciiv of -50 degree Celsiiz o+150 depres Celsias:

Iii the cage of multiple pipes, the supporting srpingement shiould be meds nsing support chinnel
madde up of cold rolled stesl of quality DXS1 or greater and a5 per EC3({Eurocods 3) or DIN
EN 1993-1-1

The Support chanmel should be e palvanized with mmimum GSM of 275 and should have
impversal mounting slot on the frent of the rail for accurate pusitioning of faslensrs and system
carmpatible round and long holes on back of the rail.

The Mountmp beeordmg to sutic tegquuements should underizke mio aceount  the
manufacturer’s documents and should be momitored necerding to RAL - GZ 655-C.
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Tri the cese of pipe stzes beyond 4" for the slesl prpe, it should be clamped with cither 2 Split
pipe clamp with all round welded nut or by using 2 Pipe strap.

The Thresded Rode used for the fixing Pipe -I.iEll'tp wilh clunnel thal shuultl be mude up of
partially annealed medivm curbon steel of grade 4.8 strength cluss and az per DIN 996 standnrd.

The Prop-in anchors or stud anchor used for the channel fixing with lerrace that should he
ETA(EUROPEAN TECHNICAL APPROVAL) with CE mark for eracked and un-ceacked

conorete.,

1t should be divided into four expansion segments for uniform pressing forcs disinbution in the

borchole

The lour bearing capacity for the scleotion ofthe split clamp for suitable size of the pipe should
be grovided by the contrmctor to the consultant far verification.

 Masimum Support Spacing (m) “Maximum Support Spacing (m)
Nutmiog | LBV PP Polvethylene Tipe | Nomina | TPVC Pipe Tulvelhyiene Pipe
I Pipe SHPY Class D, E6T | Pipe Class D, E:6.7
Thin " Mprize | Verti | Horizon | Vertic | Dip Horizo | Vertic  Horizo | Vertic
qmm)  ontl | eal | tal al _{mm) | utal al atal al
Upto 10 | - 08 |01 0.5 65 12 L4 06 |08
] i - s 04 0.6 L B0 1.4 L5 0.6 0o
20 |- Ly o4 0.6 % 1] 1.5 L Lo i1
] |= D8 04 0.6 | 125 1.7 1.9 - -
32 |= |08 03 0.7 | 150 LE 2.1 - -
40 |- R 0.7 | 173 20 3.3 -
50 | 1] [12 |06 .9 | 200 21 25
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f—;; ITEM APPROVED MAKE
0l CP Grating (P Trap) Chilly/FutumTaym/Hightech/Kich' Tece/ Viking/ Euronics
02 Hall Valve SantZolota/LeaderToqeywell Normax
m Cun Metal Wheel Vilve SanlFoloto/LeadenHoneywell
04 Prezsure Reavaing Valve | SanvZolomnLeadar Honeywell
05 Butterfly Valve Saut/ Zolota! Lepdes! Avdoos S Hitz / L&T M Kirloekse ! [ntervahve
Moneywell
(i Hon-Retum Valve Sant/Zoloto/Teoder! Kirloghas "Noamax Honevivell
07 Casi Irnn Marihale Cover Rapitanih/Necofe]rivwnl
bE] Cagt lron Grating EapilanshMNeco K ejzival
s Uave MpeeTitings. Astrnl / Supremae ! Prince ! Aghirvad
10 | Cpve PipeeFillings Astral / Suprems / Prinee / Ashirvad
1 Pve PipeaFittings Asiral / Supremne | Finolex / Prince! Ashirvad’ Dutron
1 Eﬁﬁ:’%&ﬂ Besi Tindal ! Tats / Reliasce / Saint Gobein/ Kejriwal / Electrasten! / Kejtiwal
| Minezally Reinforced
13 Polvpropylene High Hulipt!Gebent! Wevim/ Astnl
Densay Low Noise Pipe: I B - R
14 Waler Meter Eig: Ttrom (hvetrs) £ Zener [ Sazple Sany/ Korenti © Capgon { Heneywell
15| i vt e | 01 S ol kel AR PSP Exghon! Sl Vogn
i6 | Hydro Preumatic System | Franklin/GrundfoeXylem/Kab/Kirlosker/Wila/Lobi
- - . Pentuir/lon Exchange’
4 Water Soflenes Sysied Pawerh2i/Gugani Cleantech!
13 Submzrsilie Fumpsz Orindfoe Xylem/FebFirl oglier Wit/ Lubi/ O £ Tyoli
Man Clae Su i . e e . .
19 | i b PE | Grundfos/Xylen Kb Kieloskes/ WilolLubil €0/ fyor
20 | Mud Pump For Drainsge | Grundfos Xy lem/Kub/Kirloiker/Wila/Lubi/ OG / Jyoti
2 Dumestie Bo Systzin Eentair/lon Exchangd Powedido! Gopani € lennieah
2 Water Cooler Blue-Stm!Vaoltasfeha' Eareka Forbes
ay Efectoie Geyser laguar/Ao SmulhVenusBaja) / Havells
24 | BullTlont Valve Prayag/ Zolote
25 Sewage Treaimeat Flaal Shublm India/JI Projer /[lon Excabnge’Ankar Enginsais?
46 Domestic’ Rem Wt Shubham india/Thermar’lun Excehnge/ Asiar Engineers/Ene Fluidizk Pvi
- Treatment Plant Lt
ar Dwe Pipe Astral! Gemind/ Supreme | Noble Prince
28 Motar Abb/BbRhelCgl / Siemens | Kec ! Tlavally
28 Hdpe Pipe Bil | Sanghir /' Dutron / Supretne ! Relisnce
‘Rec Hime Pipes Exiemel . : i
an | Wiain Under Ground fipe Indizn Hume Pips/Pranafi’Aléack
31 | C.I Piped& Fittings MecoBengal Tron [Electrostesl Kejriwal Kepitansh /
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S?';. ITEM APPROVED MAKE

32 | Fep Maghols Cover Evesalst/Thermodrain/Lp Interatiomal/ Sirtex

33| MsfGL Pipes Tiuz / Jindal / Asisn

34 gﬂ’pﬁ‘;’f‘“ Firtings WHIEE | - 5150} Aibika £ Tata 4. Sury, [ fidal /. Astan

35 I _EETD'EL Jounts Champion Crown/THamond ¢ Ambiks | Tata / Surys ( lindal | Asian
i6 | Ta Shaliband Tikiboad-Bs/Swastix

Eaternal Hot Water Pipe
37. | Insulstion Camponept: ALPAeroflen Armaflex! Aerocell
EFDIM

33 Salven! Cement SupremieFmolex/ Astial 7 Pringe

39 | Swmrler Siemans / L&T / Abb/ Ak Selneider | Denfoss | Hitochi ¢ Keb

40 | Pressure Crauge Balls 1] Guny/Denfass | Baumer ' TLGuru / Bells / Manameter / Gic
41| Wuler Tramisfer Pump Grandfuss / Xylem | Kirlogkar! Kb "Wilo Muther And Platt

42 'E"I:II:IE_: tirpindios Bellow Fiex Priciston/Dhruv/B D, Eogr.

Ex Cubiles Finolex  Havells / Br Kabel / Folyeal:

i Ui g{:ﬁ' ! Atg UV Trojan Uy / Ultrasgua / Xylem / Alpha / Eureka Forbss /
A5 Rainy Filter MeorninRainy/Approved Hyuivalent AS Approved By Eie

46 | Shiide Gate Tagh /Tve / Ble /! Vashwoni

47 Alr Belease:\alve Kirloskar s fve | Intesvalve / godeo | Zoloio/FB.

48 Ciully Trep Perfect/Bl/ Anand

49 | StotDrain Fufi/Aco/Approvad Equlvalent A% Approved By Elc

50 Air Vanl Valve Avke ) Kirlogkar ! Jsmsons Tndustries (353) [ Sont / Zoloto

51 | Pipe Sugport Hangets- Intello Teeh/Canry/Hilti/ Fischer

52 Bz Pipe Tata / Jindal / Relanes Regu / Ratnamani

53 Sirsiner ksb/ Kitz/ Emerald ( Amixd / Gopemi [ Ansys | Hy-Piecesion | 3m Cune
sa || ErrveeEeaEy Honeywell | &IL/ Abb / Khrone Marshall / Seintens

55 eat Puip (Afr To Wetes) | Solahart/Ao SauilvBenehmsd Suntech.

_;ﬁ Parcofanon Well "Furast!Vardnman Spoee Blensn

AT | Left Tank (11dpe) Smiex/Sopreme/National

58 | Solid Waste C-?-;m_paﬂw Dics T:.ch_;n.meﬂ:ﬂ: Eaviro/Eavicare/Greenera Engineering

59 Bins & Containes Sint=x/Nillawal Supreme

i hlerisbrate Gef '].'nmv;.r  Dow ¢ Hydrenitic ! Dupapl

1 _Eﬁﬁ-‘“ﬂf Reclrellation | g nitin / Grundfos  Xylem / Kbl / KsbiWilg

& gm R Agiral JanuneEuronies £ Cars

63 Crrerse Intereeplor ATO, Wade, Aghirvad, Supromp

Signalure of Bidder 84| Paogpe




e

Sabarmati River Front Development Corporation Limited

SECTION IV
TECHNICAL SPECIFICATIONS
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Conlents
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20
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5.0
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7.0

8.0

9.0

10.0
11.0
12.0
13.0
14.0
5.0
16.0
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12.0
18.0
20.0
29
22.0
23.0
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25.0
6.0
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28.0
29.0
30.0
310
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SANITARY FIXTURES B CP, FITTINGS i ciimiiiimusasisit iissisaisasisssssssnssisibismass

INTERNAL DRAINAGE {SOIL WASTE, VENT AND RAINWATER PIPES)...oooiiviiinnns
TRMEE'S...._..-........;;......_....';..;'......._...;;.-........;'.....-..-................_....';.....;;..._..._-..-........ e e e e e e

TERRACE RAINWATER KHURRA, INLET MOUTH 1o obrecisssmiossremsisns st biomssonns

PERCOLATION WEEL B TUBEWELL o oot ima—bi boms rmarpasrmbe st rom e e st b
CHEORINATED POLYWINYL CHLORIDE {CPVC) PIPES .ot b semi s brreere s

PLUMBING INSULATION FOR HOTWATER SUPPLY.......oveuvunaiesseecscesssscsisisassisins s acsasasssssnn

$wﬂ- - UWC Flpﬁ E FrlTLNES......h..|..u........1...."L...“...u,.....L...........l.................. o migmbdnaidenk

BALL VALVES (FLOAT VALVEL .., consricermesmsssiersissssmerrasssmaenssrasiesmasssiass T R =1
T TERFLY WALVES . ecevveisiesinssssssessossssnsssssiinssressasssasssassssssss simsess st sbesseyesssssssesieiss orssassasasinssnasieies

O NVAEVE cinis s e e S s e e S
REFLLEE VALVE (NON-RETURN VALVEL ..o couiis mmisessismssssisussssmmsisnsshrsnss baiisssasss iiasisisa
¥ -FI'FI'.MN_EH';;;..;;...;.._...;;.._...........;;L;.“.;..;;...;..;...;;.._.u..-.._...;;.....u..;;..._n;.... e
AR RE R AN i e i e b i b b T b e b b

GARDEN HYDRANT AND GARDEN HOSE PIPE ..ot

WOLTMAN TYPE BULK WATER METER-AMBBASED. ...t

MOSQUITO PRODTE GRATING .. cseeisisssinsssssisss st sasssspass ssssssssssanss o mgstisssasssssssssssnsass
ﬂac.t- PLPEE B L L T T L T T g o F R T T W P T P T T PR N T TSP PP Py eay W Ty
HYDROPMNEUNMATICS SYSTEM . (ocvtiiirniiiosmieeribtirmsbbestisos hbbssbbrsims semsbhs et sms s se b smses b ssmsi st

S
Lapagubba s bens 43

DRINKING WATER TREATMENT PLANTS . ..ooovovcsiessrasiossessosasrmsesssesiesiassiesssesesseies osasssesssasinsasinsan
L T e T

WATER CIIRLER WITH B i i s st
BOREWELL DOMESTIC WATER TREATMENT PLANT Lottt ettt esmiiib s sinenin
DEWATERING PUMP FOR SUMP DRAIN: Gt it it st b aaea i

A T WA TR T P o s o e S e i e M i
HOT WATER RECIRCULATION PUHMIES: i i i d i

TUBE WELL SUBMERSIBLEPUMP: o rribirrrs it msbtmebibmt s g bbbresibim s b

INSTAILATION OF ENGINEERED SUPPORT SYSTEM .o




TECHNICAL SPECIFICATION

DETAILED SEPCIFICATIONS FOR PLUMBING WORK

1.0 SANITARY FIXTURES & C.P. FITTINGS:
Scope

Work under this-secfion shall consist of franspartafion. fumishing. installafion. testing and
commissioning and all labor as necessary as reguired to completely install all sanitary
fintures: brass and chromiurm plafed ftings and occessories @i reguired by the drawings
and specified hereincfter or given in the Bill of Guantifies.

General Requiremeniz

All fixtures and fitfingsshall be foied with all such occassariss a: are required o cemplats
the TEM in working condition whether specifically mentioned or not in the Bill of Guanfifies;
specifications, drawings or nal.

All fixturas and aoccessories sholl be fixed In accordaonce with o st potiern matching the
tiles or infedor finlsh o3 per architectural desian regulrements, Wherever riscessary the
fitlings shall be centered to dimensions and pottern desired.

Fixing screws shail ba half round head chremium plated brass with C.P. washes wheraver
reqguired as per directions of Authority's Representative.

Al fittings ond fdure: sholl be fixed in a neat workmanlke manner-frue to levels anda heights
shows an the drowings & In gocordance with the manufocturer's recommendafictis, Core
shall be taken to ficallinlet and oullet pipes at conect positians.

All fixtures of fhe similar maferials shall be by the some manufacturers.

All fitting shall be of the chromium plated matericls.

Without restricting to the generally of the foregoing the sanlfary fxtures shall include all
saritary fietures, C.F. fittings ond accessories elc. necestary and regulred for the buliding.

Whether pecifically mentioned or net all fistures ond appliance: shall be provided with
approved fdng devicas, nuts. bolfs. screws, end haengers as reguired. These supports shall
have tha necessary adjustment te aliow for iregularifies in the building area construction.
For the installation of the CF fiffings, Teflon tape shall be used,

European W.C.

European W.C. of glozed vitreows ching shall be wash down, single ar double symphonic
hoe. floer or wall mounted-set, flushed by means of flush valve a: specified in Bill of
Guantities. Fush pipe | bend shall be connecied to the W.C. by means of suitable uisber
adoptar. Wall hung W.C. shiall be supported by C.. flcor mounted chalr.

Each W.C. sect cover shall be 50 fixed thot it remains abzolutely stationary In veriical
posftion without faling down on the W.C. Seat cover sholl be of while solid plostic.
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TECHNICAL SPECIFICATION

slongated open front with heawy duly hinges. Exposed fixiure frims shall be Chrome plated.
and frims of simiiar funicfion shall be by the sams manufociurer.

Flushing cistern to be wsed shall cenform 1o the requirements of 15: 774-2004, High level
cisterns shall beof cost iron unless otherwise specified. Low level cistermn shall be of the same
matehal o3 the woter closet or as instrucisd by the DT.ASAuthority. The clstams shall ba
mosquilto proed & shall fulfil the requirements of the local Authority.,

If cifemafively Flush valves to be uted, then shal be of the best opproved qudlity
procurable with €.P. contral valve and C.P. fiush pipe.

The flush pipe/bend shall be connected to the WC by means of a suitable rubber adopter.

Hushing cisiem to be 'used shall conform 1o the requirerments ‘of 15; 774-2004., High level
cistamz shollbe of cast iron Urless cthenwize specified, Low level cistem shall be of the some
miaterial as the water closet or as instructed by the D.T.A./Authority. The cisterrs shall ba
maosquito proof & shall fulfil fhe requirements of the local Authority.

The levels of the WC should be checkad by placing sprif level en the W.C. W.C. should be
tested on comphation of fiking by putting small paper alls and flushing out. If all theepaper
balls ore not flushed out. The fixing will havs to bs rectified / re-alignad.

Wash Basin:

Wash basin shall b= of white vifreous china of best quality manufactured by on approved
firm and sizes as specified In the 8ill of Quantities.

Wash basin shall be-of undsr counter drop in type shall be suppored o a pair of rolled
ste=l brackets of opproved design and shall be mourited on @ couritertop. 5o that im and
basin bowl is exposed from top.

Wash basin shall be provided with singis levar mixer with chiain and rubber plug, chiremium
pioted bras bottle frop of opprovad guality, design ond maks whera hof water required.
Jingle tap where hot water is not reguired.

Wash basin shall bedfived ot proper locotion and height and fruly horzordal as shown on
drawing or as directed by Authority's Representative.

Urinols

Half stall wall hung winals of glazed vifreous china shall be provided with 15mm dia. C.F.
brass spreader, 32/40/30mm dig C.P. domical waste and C.P. cast brass bottle frap with
pipe ond wall flange and shall fixed to woll by one -C.l. bracket and two C.L clips as
recemmended by manufacturers complete as dirscted by the Authority 's Representative.

Urinais shall be flushed by mearns of “NO-TOUCH" infrared operated flush valves.
Urinal Sensor hove Sensotronic Concealed Type Fushing Valve for Uinal Complete Setwith
Instaliotion Box with Contral Cock,

Waste pipes for urinals shall be any one of the given materals asdirected by the Authority's
Eepresentative:
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TECHNICAL SPECIFICATION

A, Gl Pipes

B. Rigid PVC/High density polyethylene.

C. Waste gipes may be exposed on wdll or coneealed in chose os directed by the
Authority's Represertative.

Paper Holder

Tollet recessed type paper holder complete in all respects including cutling and making
good the walls
efc.

BIB Cock

These shall be of C.P. brass bib cocks of best quality necesary fittings with woll Flange etc.
complete inall respects including cutting and making good the walls etc.

Angle Valve

Thease shcll be of C.P. bross angle volve with C.P. copper connecting pipe 450 mm long
and nuts, washer and brass fionge complete, including cutfing and making good the wall
whers required.

Liquid Soap Container

These shaoll be of C.F. brass liqguid soop container of bast guality etc, complete in all respects
including cuftting and making good the walls efc. These thall be fised by means of stainless-
-stesl scraws to weoedean / plasiic- clegtls firmiy embedded in fhe wall.

Kitchen / Panfry Sinks

Sinks shall be of stainlesssteel material o specified In the Bill of Quaniifies/Drawings,

Each sink shall be provided with . 5. brackels and clips and secursly fixed. Countertop
sinks shall be fixed with sultabie angle iron clips or bracket: a: recommended by the
manufacturer. Eoch sink shall be provided with 40 mm dia Chromium Plated wasta with
chain and plug or P.V.C. wasta with Escutcheon plates. Fixing shall be done as directed by
Authority's Representative.

Supply fittings for sinks chall be mixing fittings or C.P. faps, angle cocks etc. oll as specified
in the Bill of Quantilies/Drawings.

Braided Hose Copper Pipe
Providing and fixing of C.P. copper connecling pipe:450 mm |long and nuts, washer and
brass flangs complete, incleding cutting and making geod the wall where reguired etc.

complete os per directed by the Enginesr's Represeniative.

Prezzmatic Pillar Cock
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TECHNICAL SPECIFICATION

Providing ond fixing Pressmatic Pillar Cock of best quality necsssary fittings with wall Hange
etc. complete in all reaspects including cutting and making good the walls etc. complets
as par directed by the Engineer’s Representaiive.

Sink Cock

Sink cock of best quallty necessary fitlings with wall Flange efc. compiaie in all respects
including cutting and making good the walls efc.

Health Faucet

Hand Shower [Health Faucet], with Bmm Dia, 1 -1.2 mir Long flexible Tube and Wall Hook
with accegsores of bast quellty necessary filtings with well Honge efc. complets in dll
respecis inciuding cutfing and making good the wolls efc.

Hand Dryer
Hand dryer, fully cutemafic fype. cover shall be fabricated in exira heavy duiyl8 gauge

type 304 535/ ABS with exposed surfaces safin finished, the unit sholl defver not less than 71
I/sec of hot air and slectrical rating sholl be 240V / 1 phase / 50 cycles.

Urinal Partition

Providing and fixing Urinal partition with frosied glos approx. size 700 MM [H] ¥ 450 MM [W)
having 10 MM of gless thickness, including fidng to wall with suitakie brackat: all oz per
manufacturers specification efc

Automatic Fragrance Dizspense

These shall be of TF. bross Automactic Fragrance Dispense fived to wooden cieats with C.P.
brass screws complete the itam.

Quote & Hat Hook

Thazeshall be-of C.P. brass fwin way QUOTE ond hat hooks fixed into wall with C.B. Brass
seraws ond wall plugs efc. complets including cufting and making good the walks stc.

Grab Bar

grob bar fobricated seamilass stainless steel tube in bath rcom with non-sip gripping
surface, polshed wall fiange ot end of bars with heowy dity anchor fostenes and
accessories efc complete the job.

Receszad converlible paper fowel dispenzer and waste receptacle

Item shall be Type-304 sfainless stesl with walded construciion; exposed surfocss shail hove
satin finish. Flange shall be drawn and beveled, one-piece, seamless canstruciion. Door
-shall besecured fo cabinet with a fulklength stainless sfesl planc-hinge and equipped with
o semi-concealed tumbler lock keyed like other Bobrick woshroom accessories. Paper
towel disperssrshall dispense 400 C-fold or 800 multifold paper towels. Removable wasts
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TECHNICAL SPECIFICATION

recepiacie shall be securad fo cabinat with o tumbler lock, have front and side edgss of
bottom and all top edges hemmed for safe handling, and shal have a minimum copacity
of 12-gal. [450.5-1].

2.0 INTERNAL DRAINAGE [SOIL, WASTE, VENT AND RAINWATER PIPES)

icope

A, Waork under thiz secfian shall cmn_ﬂsi of fumis.hing all labor, maierals. eguipment and
appllances nacessary and required to completely install all sell, waste, vant and
rainwater pipes as required by the drawings. specified hers in after and given in the Biil

of Quantities.

a, Without resiricting to the generality of the foregoing. the soll, waste, vent and rainwater
pipes system shall includs the followings: -

i. UPVLC veriical ond horizontal sail waste and vent pipas, rainwater pipes and fitfings,
Jeints-clamps: and cannections fo fHidures:

ii. Foor traps. floor drain clean out plugs, inlet fitfings and rainwater roof drain. arsa/lccal
dralins. trench drain.

i, ‘Waste pipes connactions from all fixtures e.g,, wash basins, sinks, Kichen eguiprment.
iv. Testing of all pipes.

w, Connection of main.
General Requirements

A, Al materals shall be new of the best quality conforming to speciiications and subleci
to the approval of Authority’s Representative.

B. Pipes and fittings shall be fixed fruly vertical, herizantal ar in slopes as reguired in a negt
watkmanlike manner,

c. Pip=s shall be fiked in o manner os to provids easy accessipility for repalr ond
maintenonce ond shall not couse obstruction In shafts, passages etfc.

B. Pipes shall be securely fixed fo walls by switable clomps gt intervalz specified,

E. Access doors for fitlings and clecnouts sholl be so located that fhey are sosily
acecessible for repair and maintencnce.

F. Al works shall be-sxecuted as direcied by Authority's Eepresentative.

A. UPVC pipes and fillings

The pipes shall be raund and shall be suppllied In sfraight lengths with sockeled ands. The
intemal and external surfoceas of pipes shall be smeoth, clean, and free from grooving and

other defects. The ends shall be cleanly cut and square with the axis of the pipe. The pipes
shiall be designated by extermal diarmeter and shall conform to 151 4785 - 2000,
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TECHNICAL SPECIFICATION

Fittings

Fittings shall be of the same make as that of pipes. injecfion meulded and shall confam fo
Indian Standard.

Laying and Jointing

The plpes shall be lald and clemped to wooden piugs fixed above the surface of the wall.
Afternatively plasfic clamps of suitable designs shall be preferad, Provision shall be made
for the effect of thermal movement by nat gripping or disturking the plpe af suppors
betwean the anchors for suspended pipes. The- supporis shall allow the repeaied
rmovemants 1o foke ploce-without abrasion.

Jointing for UPVC pipes shall be made by mearms of selvent cement for horizonidl ines and
"O' rubbir ring for vertical lirie. The type ofjoint shall be used os per site condifidns/direction
of the Authority's Represeniative. Where UPVC plpes are to be used for minwater pipes,
the pipe shall be finished with G.l. adopter for inserfion in the RC.C. slab for o waferproof
jeint camplate oz directed by Authonty's Reoresentafive.

Supporis

UFVC pipes require supports ot close Infervals, Recommended support spocing for
unpfasticisad PVC plpes ks 1400 mm for pipes 58 mm dia. and cbove. Pipes shall be allgned
properly before fidng them on the wooden pluds with clamps. Even if the wooden plugs
are fived wing a plumb line, pipe shall glso be checkead for its alignmeant before clampling,.
piping sholl be properly supperied on,. of suspended from ciomps. hangers os speciled
and as reguired. The Cenlrocior shall cdeguately design all the brackeds, soddias. anchaors,
ciomips arrd hangers ond e responsitile for their structural sufficiency, Pipes supports shall
be primer coal ed with rust preventive paint.

Repairz

While femporary or amergency repais may be made o the domaged pipes, permanent
repairs should be made by replacemeant of the demaged section. If any sphit or chip ocut
occurs in the wall of the:pips, a:short piecse of pipe-of sufficient length te cover the
damaged portion of the plpe s cut, The sleeve ik cul longitudinally and heated sufficiently
to soften It so that it moy be slipped over the domaged hard pipe.

Testing
Alllengths of PVC rainwater pipas shall ke fully tested for water fightness by means of water

test maintained for not less then 30 minutes. All pipes shall be subjected te o test pressure
of at least 1.3 meter head of water head. The test pressure shall, however, not excesd &

mefer head ot any point. The pipes sholl be plugged preferobly with sicndard design plugs
with rubber piuds on'both ands. The upper end shall, howavar, be conneciad 1o o pipe far
filing with water and gelting tha required head.

B. Waste pipe from Appliance

a. Waosi= pipe from appliancsas 2.g., waosh basins: sinks, vrinals, chromes plate wherns sean
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TECHNICAL SPECIFICATION

water coolers shall be of UFVC rigid pvc pipe.

b. All pipes sholl be fixed in gradient towards the outfalls of drains. Fipes inside a tellet room
zshall be In chose unless otherwise shown on drawings. Where reguired gipes may bs run
at celling leve! in suitloble gradient and supporied on structural clomps. Spacing for
clomips for such pipas shall ba as follows: )

Vertical
Horizental
F.V.C. Pipes 180 cmis 120 emg

C. Meazurements

Waste/soil, waste, vent and rainwater pipes shall be measured aver all along the centrs
line cotrect to o centimefer including all fittings along its length. The rate for thess pipes
shall be Inclusive of all fittings, holder bat clamps, lead caulked joint for C.l. and cament
|oinis for UPVC and oll other ltems: described in the Bill or Quaniifles, The porilon of the plpe
within the collar for C.L/UPVC pipe gt the joint shall rot be includad in the length of the
pipe work,

D. SWR uPVC Pipes and fillings

Sofl, wasts, vent SWE Bing Fit/Solvent pipas with socketand spiget. All pipes shall be straight
and smooty and imside free fom Imegulor bore, blow holes, crocks and other
manufaciuring defects. These pipes conferm to EN 1329 /I8 13592 [SWR type B) and are
desigried towithstand continuous intermal hydraulic prassurs of § Kg/om tio enzure life-lorg
trouble-free working. The pipes are provided with an Infegral rublber ring type sockef of one
end while the ofher 2nd is kept plain, smoaoth and free fram burrs. Rubber ring fype socket
ends provide easy push —fit type jointing. Simultanescusly. allowance for thermal expansion
can also ke provided during installation.

F‘.ﬂling;

Attings shail confom to the comesponding Indion Standord o3 for plpes. Confractor shall
use pipes and fitfings of maiching specification.

Access doeor shall be secured air and waterfight with 3mm thick inserfion rubber washer
and white lead. The bolts shall be lubricated with grease or white lead for easy removal.

Jainting

1) Rubber Seal Rings for Joints & Access Doors

Manutactured In accordance with 18: 3382 for 75 mm / 90 mm / 110 mm sizes. These are
maode out of notural rubber with @ shore *A' hardness pf 40 = 5. Provide superior resistance
to biclogical attack. Special design of cross secilon ersures perfect sealing.

2) Lubrcant

Avollable in 100 gms, 250 gms & 500 gms packing. Specially formulated for compatibility
with rubioer seal gswsll as PV C. Dossinot suppart the growth ef bdcterio or fuRgl
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TECHNICAL SPECIFICATION

E. Pipe, Hangers, Suppori, Clamp, Bracket etfe.

Supporis

UEVC pipeg:s reguirs supports at close Intervels. Eecormmended support cpocing for
unpiastisized FVC pipes s 1400 mn for pipas 50 rmm dia. and above. Pipes shall be aligned
proparly before fiding thern an the wooden plugs with clamps. Even if the wooden plugs
are fixed using o plumb Ine. pipe shall also be checked forits alignment befors clamping,
piping shall be properly supparted on. or suspended from clamps, hangers as specified
and as required. The Confractor shall adequately dasign all the brackats, saddlas, anchors.
clomps and hangers and be responsibie for their struciural sufficiency. Fipe supports shall
be primer coated with rust preventive paint.

Testing

Before the system is puf info use, it should be tested for leckages by alr tast, hydraulic test
or smoke fesi.

3.0 TRAPS

1) FLOOR TRAPS/P-TRAP

Floor traps/P-TRAP shall be PVC deep sea| with an effecfive seal of 50 mm. The rap and
waste pipes shall be setf In cement concrete blocks firmiy supported en the structural floor,
The-blocks shall beinl:2:3 mix (1 cameant: 2 coarse sand:-4 stone aggregate 20 mm neminal
sizel mixed with water proof compound and exterded 1o 40 mm beiow finished ficor lsvel.
Corntractor shall provide oll necessary shuttering and caritering for the blocks. Size of the
block shall be 30 x 30 cmis of the reguired depth. The trap shall be installed of lowest pairt
ensure no pending occurs at perimeters of the drain.

2) MULTI FLOOR TRAPS,/P-TRAP

Floor traps/P-TRAP shall be Low noke [PP). decp seal with on effective s2al of 50 mm. The
trap and waste plpes shall be et In cement concrete blocks fimly supported on the
structural floor. The blocks shall belnl :2:3milx |1 cement: 2 coorse sand: 4 stone aggregate
20 mm nominal siza) mired with water proof compound and extended fo 40 mm below
finlshed floor level. Contractor sihall provide all necessary shuttering and cantering for the
blocks. Size of the block shall be 30 x 30 om of the required depth. The frap shall be installed
at lowest point 2nsure no pending occurs ot perimesters of the drain.

Floor Trap Inlet

Bathroom fraps and connections shall ensure free and siient fiow of dischamging water.
Whare specified, the Ceonfractor shall provide o special type of galvanised Iron infet fitting
without ar with one, two ar fivee inlet sockefs fo recelve the woste pipe. Joint befween
waste and fitting shall be cannected to a C.l. 'P' or 'S’ trap with at least 5&mm seal (Hopper
and fraps:shall be paid for separately|. Foor frap inlet fittings and the frap shall be satin
cement concrete blocks.

C.P./5tainlezs Steel Gratingz
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TECHNICAL SPECIFICATION

Providing & fixing PVYC SWR TYPE B P Trap of 110 X 110 mm diameter with Helght rser/
necessary 1 10MM Diameter of distance pieca for wash basin/ sink drain connaction with
cackroach frap - square fiat cut, Sofin-mett finish - 130mm x 150mm of approved Make.
mokdng necessary slak/ wallf beam holes and cufting walls. etc. completa.

Froviding & fidng PVC SWR TYPEB of 110 X 110 mm diometer with Helght riser/ necessary
1100MM Diometer of distaonce piece for urinol drain connection with floor cleah outsquare
cut 150mm- Scfin of approved Make, making necessary siab/ wall/ beam holés and cutting
walls, efc. complete.

Cleanout Plugs

Prowicling & fixing floor clean outsquare cut 150mm- Satin of approved Make with making
necessary slals/ wall bearn hales and cutling wells; sfc. completa:

Pipe Sleeve:

Pipe sleaves 50mm larger digmefer than pipes sholl be provided wherever plpes pass
threugh walls and galy: and annular space filed with fireproof matenals ke putty, fire seal
etc. All pipas sholl be accurately cut to the required sizes in occordance with relevant BIS
cods=s and burs removed before laying. Open ends of the pipeshall be closed as the pips
Is Installed to-avieid entrance of forelgn motters. Vertical slesve shall finish 530mm above
finish floor level.

4.0 TERRACE RAINWATER KHURRA, INLET MOUTH
Khurra

Khufras: 43x43cm with averoge minimum thickhess of 5 em. cement concrete 112:4(]
cement:2 coortesand 4 graded stone aggregote of 20mm nomingl size) over P.V.C. sheei
ol red00msicren, finkshied with 12mm cement plaster 1:3 |1 cement: 3 coarte sond) and
a QUOTE of neal cemant rounding the edpge sand making and finishing the outlet
complete.

inlet Mouth

Inlst mauth of rainwoter ploe with cast Iron graling 15om diameier not less than 440gram.
50 DWC POLYETHYLENE PIPE

(Class SN 8 Shructured Double Wail (Non-3mooth External Annular Corrugated wall &
Smooth Internal wall) Polyethylene Piping System for non-pressure underground
Sewerage & Drainage Applications)

Scope

This specification covars the reguiremeanis for manufocturing, supplying. fransportation
handiing. sfacking of Closs SN 8 Structured Doubie Wall [Non-Smioofi Externial Annular
Conugated well & Smooth Intemal wall] Polyethyviene Piping System fer non-pressure

underground Sewerage & Droinage Applications hersin after called the DWC PE Piging
Systerm,
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TECHNICAL SPECIFICATION

Applicable Codez

The manufacturing, fesfing af factery. supplying, transporiatien, handlng, stecking.
installation, joinfing. ond testing af sifes shiall comply with all currently epplicable statutes,
manuals, regulation, standards & codes. In parficular, in addifion to all relevant National
Stondards. folowing intematfionol stondards with latest revisions shall be referad. IF
regquirements of these specificolion: are ot variance with any other siandards, this
particular document shall govem the procesdings. '

EN 134761 Plastics piping Systems for non-pressure underground drainege and
sewerace- Structured-wall piping systeme of Polyethylens (PE]

Part 1: Genaral requirementis and performance chardoterigtics |
EN 1347 5-3 Plastics | plpmg Syiterns for non-prassure undagmurwd dm!nﬁgﬂ arnd
sewerage- Structured-wall piping systems of Patyethylens (PE}
Part 3: Specifications for pipes and fittings with smeoth Infermal and
profiled esternal surface and the system. Typs &

Other International Codes / Standards (EN/ 150] which areintegral part of above two
standards as normative refeérences form a significant portion of this specification
daocumen. '

Manufacturing

The DWC PE Piping Systemn of stiffness class designation SN 8 shall confirm fo the European
Union standards as menticnad above and sholl b2 configured c: per the indicative Cross-
seciional & Profile Drowings [Annexure A &B) annexed herewith., Each pipe shall be coupler
(on-line or ofi-line) and spigat type along with rubber seqaling ring [os designoied Under
above intemotional specificotions).

Transpeoriation

The: arangement of lcading the pipes in a felescopic mannear is odvised, lLe. smaller
diomefers inseriad into the naxt highsr tizes of pipes. While loading the pipez onto thefruck,
core should be token thot the coUpler- end should be crangsd alfernatively In the
corresponding layers 50 as o avoid the domade 1o the coupling/ socket ends.

Handling

Following Recommendations shgll be fellowsd while handling the pipes:

» Adherence te MNational Safety reguirements

=  Fipas fo be smocthly loweraed 1o the ground

= Pipes should ot be drogged coainst the ground to avold the damoges to the
Coupler/pipes. '

e 830mm cnd larger dicmeter pipes are caried with Slings ot two points spaced
approximately ot 3 Metess apart

s For smaller diameters [400mm — 800mm)] cne ift point shall be sufficient & can be
handied sither manugily or mechonically

= Do notuse g loading Beom or Forklift direcily on or inside pipe.

Pipe Storage al Sile
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TECHNICAL SPECIFICATION

Stockpling shall be done temporarily on a Flot Clear Arec asperFig. 1 & 2
For avolding collapse of Stacks. use Wooden Posts or Blocks
Stacking shall not be higher than 2.5 Matems

While stacking. olfemaie the socket/coupler ends at each row of stacked pipes as per
Hag. 2

il —

(Fig 1) (Fig 2)
Lowering, Laying & jointing of Pipesz

The width of o Sewer Trencivdepend: on the soil condifion, fype of side protection neseded,
and the working spoces required at the botiom of Trench for smingth instollations. Incraase
in width over reguired minimum would unduly increase the load on pipe and cost of road
restoration. Considering oll above foctors. the Minimum Trench Widih i specified os per
Table below: -

Indicative Trench Widths™

Pipe Diameter [mm| Trench Width [M]
75-170 | 0.5

250 1 9.7

400 109

600 [12

E00 1.3

1000 | 1.8

“In actual practice the trench wikdth can be as narow as passible cut adequate to allow
the warkmen 1o execute the job satisfoctorlly.

The pioe segment between two manholes shall ke lold approximately in straight line
without any verfical undulations: However, on the strength of ifs flexibility. the DWT PE
Piping systern can be loid in very smooth curve if found necassary. The piping system shall
rest en the carefully prepared bedding portion of the Backfil Envelope ond ol gppropriate
lolniing locationz the trenchet sholl be excovated deeper to accommaodate the bulges of
coupler-spigot joints, However, special care shall be ensured as mentioned below:

» Excavation of freanche: thall be camied oul in accordance with the drawing &
specificafions and gs directed by the field enginsar as weall.

» The piping systemn shall be laid and jointed in frue to gradient with the help of sight raiis
ard bohing rods as detaiied in CPHEEOD Manual on Sewerage ond sewerags treatmeni.
The levek nesd be checked with callbrated micdern Levellng Instrument, Specific care
sholl be taken to pravent entry of sand [ mud fz=lush/ any cther forsian material et into
fhe system during the installafion oparation.
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TECHNICAL SPECIFICATION

The structural property of the systam suggests that a minimum cever of 300 mm adeguate
even for maximum guantum of suparmpesed (lve| load.

In coze of wider frenches thon reguired [above table]. the permission of the competent
alutharity shall be necessary.

The bedding crea s an essentiol porfion of Bock fill Envelope and shall be constructed with
proper bedding material as computed in accordance with appropriate intemational cods
of practice for sfructural bedding design mentfioned in the list of normative referances
under EN 13474.The bedding shall be lald to specified thickness and gradient with proper
manual compaction of the oggregote.

The moulded on-line coupler [or separate coupler infegrated fo the pips in cose of lower
gizas) will hove a sultabls intemal surface for push-fitting the soid end over the spino! end
of the nexi plpe. On fird valley of the coruaotlon ofzold sploot end [destined to recelve
the pushed coupier] the sedling rubber fing of stanidard [EN 13476 quality shall be placed
so thot the coupler end of the pipe smaothly but tightly sides over the sealing ring for
making on absolute waterlight jeint. Similar svsfem is alse wsed for fabricaled accessories
aor meulded fittings reguired such as Tee, Bends, Bbhows, Reducer end cops for the purpese
of installation of fhe system related to drainage/sewerage:

For quellty connections following sieps are to be ensured, folling which the performanice
aspects are 1o be seversly compromized,

The non-coupler (socksl] end needs to be thoraughly cieared and shall be fres from any
foreign maoterial

Clean and lubricate the coupler end of the pipe. if required.
Lubricats the exposed Gosket In the same manner, if required.
Keep the non-coupler end free from dirt, backill material, and foreign mctter o thot
the jaint infeatity i§ not compromised.

* FPush the coupler info non-coupier and align properly. Always push coupler end infe
non-coupler end.

Far smaller diometer pipes simple- manual inserfion shall be sufficient. it should be ensured
that the coupler end iz adeguatsly ‘homed' within norscoupler end to ensure installotion
and lght jeining seal. Thereiore prior to Insertion alway: ploce o ‘Heming Merk® onR
appropriate corwgation of the ‘Non-Coupler End’,

Corstruction of bockfil envelope and final backiiling of the frencihes

DWC PE Piping System with well compacied Bockill Envelope along with fhe oottorm and
sides of french [notive soll] weark together to support soll overburden and suparimposed
{traffic) locds. The carefully constructed Backilll Envelop has three distinet but nondsoloted
stages. The construction nesds o be done stoge by sfoge oz per the sequence stated
below:

» Bedding portion
»  UpfoHaounch leval
* Remalning porfien

The matera! for cackdill envelop shall be in accardance with the structurs! design of flexdbls
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TECHNICAL SPECIFICATION

buried conduit as per relevant intemational codes, It can be the some materiol that were
removad in the course of excovation, or it con be fine sond/course sandfgravel / moorum
fother form of couse / fine aggregetes depending on the effected Design Lood
[Cverburden + Supanmposed (Live| load]. However, in ne circumstances, the flexibie pipe
shiould not be embedded In cement concrefe (un- reinforced or reiforced] which
Invariably Induces undesited rigidity In the systerm.

» The remaining portion of backfiling which do not confribute to the sfructural Infegrity of
the systemn may be the materiols that were removad in the course of excavation, or any
other foreign maferial as moy be required 1o suit the particular site condifion. These
matenals shall conskt of af least clean earth and shall be free from lorge cled orstens
obove 73 mm, ashes, refuse and other injurious materials.

=  Affer completion of bedding portion of the Beckfil envelop and subsequent lying of
pipes, etc, it the haunch partion' & then upper portion ‘of Backfll Envelope shall be
constructed ot per design around the pipe, Voids must be sliminated by knifing under
and araund plipe or by some other indigenous toals. '

* The compaction, by hand rammers or compaciors with necesary waterng to o
possibie maximum level of procior densify shall be ensurad.

*» Bockfiing shall start only affer ensuring the water tightness test of joints for the
concerned sewer segments. However, parfial filing may be dons kesping the joints
oper.

= Precaution: sholl be taken oganst flootation [if ot ol necassary) as per the specified
methodology and the minimum required cover.

» Confinuity of the plpe segments in betwaen twa manhoies ks required fo be ensured in
tha some modality os practiced for pipsline. Hydroulic testing of pipes shall be done, if
specifically asked for by the client for any sgacific stretch.

Jointing

* Hastorneric iealing ring Joints/Saolvent cement jcint
* These pipes shall be socketed on automatic socketing machine with self-sacksat length.
Such plpes shall be either joined with soivent cemant or groove Inside with rubber ring.

Confinuity Tes! /Hydraulic Tesfing

= Al lengths of the sewer ond drain zhall b fully tested for water Hahiness by means of
water prassure micintelned for not lass than 30 minutes. Testing shiall be coried out rom
manhole to manhcle. Al pipes shall be sulsjecied fo o tesd presure of at least 1.5 mirs.
head of water. The tes! pressure shall, howevear, not exceed § metres head at any paint.
The pipas shall be plugged praferably with standard design plugs with rubber plugs on
both sides, The upper end shall, however, be connected fo a pipe for filling with water
and getiing the reguired head poured at one fime permit.

= Sewerlines shall be-testad for o stroighiness by
» |nzerfing a smooth Ball 12 mm less than the internal diomeier of the plpe. In the cbsence
of obstruction such as yam or miortar projecting at the joints the ball shiould roll dowmn

fha invert of ihe pipe and emerge of the lowar end.

» Meons of o mimer ot one end ond o lamp at the olhar end. If the pipeline is stragight the
full circle of light will be:ssen otherwise cbhstructions or deviations will be apparant.
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* The contracior shall ghve a smoke test to the drain and sewer at his own expense and
charges: if directed by the Enginserin charge.

= A test register shall be maintained which shall be-signed and dated by Enginesr in
charge.

Meazuremenis

The mode of measurement shall be as per Schedule B,

6.0 INTERCEPTING TRAP

Providing and fiving infercapting trap of 130mm diometer in monholes with s micture of
cement morlar 131 |1 cement @ | fine sand| inciuding testing of joints alc

7.0 PERCOLATION WELL & TUBEWELL:

PURPOSE: te recharge by the way of drilling tulbe walls using storm water received thraugh
external surfacsa,

REQUIREMENT:

* Geophysical [elechrical resistivify] & hydrogesological. geology. hydrology survey and
submit the repart aleng with bore logging & electrical resistivity test,

« finding strafificafion of aquifer systemn arid spatial variobiiity of hydraulic conductivity of
differenf zones.
* negative and nenproductive zones of low hydraulic conductivity.
sverfice! hydeoulic conductivity.
*moaisture rmoment and infiltration.
» direction of ground water flow.
» cgiinity chaonges
= finalization of physical dala
-location of proposed struciure
-geterminafion of number of structures
-igentification of kentotive location.
*locafion idenfification- assessment of existing sludies & recemmendation
* geo togging/google miap -ne co-ordinaies
« agriling pliot tube well to assess potentiality.

* DESIGN REQUIREMENT:
s  Ofests prior te commenceamsant
+  Oflow requirements/ rale of discharge/percolation
s Ohwater report-sampes of water for analysis:
e Oinfiltration rafes
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»  Overticality of tube wells
» OHiler pack
» (coEing oips

INCLUSION:

+ criling report

sirfiltration record

« prefiminary works for driling. boring, acceass fo specific areos
«water for all purposes

* power-ag or chargeable

«starage godown

« manpower colony arrgngemsants outside site premises
= standard siatutory ebligation & responsibilifies

« guthority & departmental co-ordination

*nost complefion approval from cowa

» amc-y=arly & activitias & schsdula

= all rates are forsite

* housekeeping & sealing & making good the area post completion of the works-honding
owver to client

»identification boards for each percolation wells

* oz built drowinigs:

= cirfling & bafing in gl scil/rock as applicable using opprapriate type of rg such a3 rofary,
-semi rotary and dih.

=safely & security during construction

stgndard ohs & shs reguirements

* third part gualty report/mite

gl frisurcnices other than car policy

sinclusion & exclusion list

«lgeal issuss Fany

SPECIFICATION OF RECHARGE WELL

Construction of Percolafion Well with all requlred cannectiont of per detalled desdgn and
drawirg with all reguired accessorias. Scope shall include for Borewsll depth up to 200m,
with 3 m diia with 4m liquid depih+ invert Level with silfing chamber|1.5mx0.75mx].2m +L|
and averfiow connection fo the nearest drain. [TEM shall alo including of precast/ RCC
filtration module including of necessary filtration medig for siit chembber and recharging pit.

DEVELOPMENT OF TUBE WELLS

SCOPE:

The scope includes construction of tube well o get required guanfity of potable water with
all material. festing. eic.
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It is proposad to drill the fube well af the proposed In atfeched site plan or a3 per vendar
based on resistivity survey or as per res In accordance with ISSR NO. 2800 - 1964 or latest.

The process fo be adopted with direct retary circulation methed and tube wall is to be
installed as per the schedule where the actual length of housing pipe screésn and blind
pipe i to be worked outin acceordance with the ovalloblity of sirata. The annular space
between the wall of hole and stolniess-siesl soreen s 1o be pocked with the suifable sz of
graded gravel o maks fhe araec immeadiately around the well bore for the flow of water to
pravent sond from entaring the well during pumping.

GENERAL :-

A.The purpose of cansiructing the fube well is to percolate ground waoler. The depth shall
e acceording 10 the sirofa availoble as per site condition. It will have M. 5. ERW housing
pipes.

B.Bslow housing pipe; there shall be casing pipe having minimum thicknsss.of 8 mm. Pipes
shiall be a3 per 15 1239 or 3587 /1971 and M3 heavy duty strainer pipes for desp tube weill
shall ke used.

METHODOLOGY / APPROACH

Frocess /msthodology Invelved in consiruciion of wells up to 200m-depin (or up to-hard
rock]

Alsite selection and pinpainting of site

Bishifting of rig

C)site preparafion

Dpilet hole drilllng

Elsample collection & preparation of lithology

Flzore hole logging (resistivity/natural gamma)
Zldeterrmining dze of gravsl packing

H)preparafion of cormpaosite log using dato of () & (fj above
|| designing of well assembly

Jdjreaming of bore hole

Kilowering of well assembly

Llegick washing, shrouding of gravel and clay packing |cement sealing, IF reguired)

tmeasurement of yield wsing v noteh/ velumeafrc methed affer encountering each
fracture zone and simulfaneows woter sample collection and guality analysts for individual
fraciure zons

M) verticality fest of well

Qldeveiopment of well by air compressor/ purmping
Plelecinical legging/ calicer logging {neesed based)
3] p=rcootion iest

B|Page



TECHNICAL SPECIFICATION

Rwater sample collection for analysis of bosic & heavy metols under guidance of site
hydrogeciogist/ chamist.

Slconsiruciion of platform, well capping ond Installation of pretection box

Tipreparation of basic data report & submission

Ujhanding over of well

DEFINITION:
In s controct a b weall will mean -

Asafisfactory completion of bore hole drilling to the maximum prescribed depth in all type
of sinata. which shall include vanous kinds of water bearing strato Including small boulder.
The stated depths ara epproximate, and the cantractor may have to go higher, or lower
depth as decided by cllent as per condition of sfrata generally avdlable in the site locallty

The confractarshall have to arrange for eleciro logging and cost shall includs the-same.

E.the work includesinstallation of casing and housing pipes compiete with siralner or slotted
pipes including bail plug, reducer, clamp, top half coupling and well cap. The howsing
pipes, cosing plpes, johnson sirainer plpes, reducer, clamp wiooden sfippers well cop. half
caupling and cone of ball plug shigll have ta be supplied by fhe canfroctor.

Cwerk includes placing of a grovel packing arcund casing housing and strainer pipes as
per design. All gravel o5 per specificotion of regquired quality of [and] guantity will b
supplled by coniracior,

Dwork Includes strata wise development of grovel pocked tube well with adeguate
capacity gir compressor,

E.the work Includes development of gravel packed tube well with submersible pume with
the object of obitaining o suitable guantfity vield & shall nearly become sand free affer 5
minutes of starting.

Eihe scope oo includesymeasuririg of sccentricityand sounal
G.the scope shall ciso Include well cop. ball plug. efc. Compleie.
DRILLING PROCEDURE:

A the contractor will employ direct retary circulation methed rig for the driling of veell, The
design of the wall for the discharge anficipated through wil be of the-fim, Yet the
confroctor s to continue drillng ue to ony depth when ordered by the enginesr incharge
(e.l.c.] Inwriting. The strota chart prepared on the baosis of obserration hes te get approved
from e.l.c. before aranging and Instolling the columins assembly through the resporsitilky
for the daesign of the wall will ba that of the firm. [f the s.i.c. feels that tha sufficient waler
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rearing strata hos not baen obiained drilling will be stopped whean directed by the eld.c.in
writing.

B.all water begring strata decided by the e.l.c shall be topped,

C.the contractor shall have to dill first o pilot bore and after completion of which the
contracter shiall have to Inform e..c. for elecho logging. Contractor shall have to arange
for eleciro logging of each bore, Without sleciro logging of bere, imming work shiould not
be started In any case.

D.after pipe and strainer lowering in the bora hole and before grove! packing, minimum
hours back washing is reguired o keep propar mud density.

E.after gravel packing work: minimum hows back washing is required with clean watser,
putting washing line-at the bettom.

F.ihe confractor shall have to use fresh quality of bentonite so that the mud salinity should
be les than 230 ppm.

G.bore hole shall be drlled freely in plumt and vertical,
CONSTRUCTION CF TUBE WELL
A.DRILLING ;

(Alafter sgtisfaciory driling omid bore hole rimming the contracior shall have to arange
lowering, instolling and welding of housing pipes, cading pipes and sirainer pipas including
raducer, bail plug. joint covering ship. coupling, well cap et The contracior shall have fo
bring all the materials ke bore pipes. reduces. sirainer pipes, well cap, cone efc. fwo days
prior to lowering with necassary fest carfificates for approval of enginesr in charge. The
contractor shall heve to obtain written parmission rom the enginser in charge only after
thass he con start lowering of the pipes in presence of client’s enginser. The clamp shall
applied to the housing pipss supporting to the pipe 0.5 mt below the ground level and
supporited with wooden sippers. Before lowering housing and casing pipes it should be
painted with block anficorasive bituminous pairt.

B.GRAVEL PACKING AS PER IS 4097-1947 OR LATEST :

[Ajafter the pipe assembly is lowered into position it is to be packed with suitable size of
grave! o be designad on the basis of the analysis of character of water bearing formations
In the first Instance of gravel packing B8 to be done up to the bettoms-of housing pipe. The
verficality of the holsing pipe 5 1o be tetted and defecis if any to be rectified to assure
that it & not out of verdical. Thereafter the position of hausing the pipe is to be secured and
the gravel packing up to the fop to be completed. Feeding of the graval Is fo be dane in
such a mannear that there is no bridging in annular space. To avald the bridging it would be
helpful if the circuleted fluld s pummped to agitalte the gravel asif is belng fed.
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C.CASING

(lJm3 casing pipes/ slotted pipe as specified In cbove should confirm fo the specificotion
given below.

(i) bis marked sfeel fubkes plain endead for waler wealls of type erw conforming fo toble o 3
of is; 4270/2801 (third revision).

lil)a length of 0.50 m ef casing pipe should be left above the ground level

(ivims casing pipe should be instdlled perfectly verfical on the consolidated reck bazement
I sush a manner that there shouwld not be leakaas of dir during drilling. The gnnular space
between the casing and the borehole wall shauld be grouted with cement slumy o avaid
entry of local foreign materal in the borshole in comsolidated formations. The annular
space above gravel pack may be filled with local clay in case of soft rock farmafian.

(viwell cop should be securely secled io the pipe affer bore hole s checked by the
enginecsr-in charge. The well cap should be-fabricoted as par the provided specifications
by client.

D.CONSTRUCTION OF PLATFORM, WELL CAP, PROTECTION BOX AND DISPLAY BOARD

After the completion of wallin allrespect: described above, the confroctor shall fobricate
and install well cap using WS plate of minfmum thicknass émm, make plaffarm aroundg well,
and install Disploy Board and Protection Box.

FOLLOWING TO BE IN BIDDER SCOPE-

. cement sealing by means of mud pump with cost of cement efc.
. rmud pit
- mud lifting tanker

Mote: bidder must follow latest cowa notiticotion for construction of tube well.
DEVELCPMENT OF TUBE WELL :

(&jthe wall shall be developed with the help of air compressor In first instance to assure
proper sioffing of the graveland after each a strainer it property deait. The development is
to confinue with the helg of reverse pumping set at a depression of 30ft. Or ot o distance
of 50% higher than the design discharge of the tube well which so ever is more including
cost of watern, The tubewell iz to be compleiely made sand freewith no furbidity or ata
most furbidity gz gelfined In the minslry of healin stondards for drinking of wolar. After e
confractor hat reported that the development of tube well E completed. The tube well o
be offerad for testing obiervations are o be recorded In the shope of chart enciosed in
the annexure In the manner prescribed in 155 - 2800 - 1944 or as per lafest cowa guideline.

21 |Page



TECHNICAL SPECIFICATION

[Bithe wotertanker for work of drilling aond develaping for the tube well will not be provided
by client In any circurrstances. The coniractor hos to arange for water tonker atibs owh

VERTICALITY TEST :

The fube well when out of alignment coniaining kinkers bend or core — screw s to be
rejected siralght waoy. The housing should be ue fo the line and the daviation from its fop
to the reducing socke! in no case s more-than 20 mm in the cass when the housing gipe
is 25 mirs. Long end 75 mm when it is 30 mirs. The deaviation shall ba In one-direction and in
one plan only. The deviation of the hulkke well i to be detamined according to the methed
spacifiad in 188 2800 - 1944,

DATA COLLECTION
DRILLING CONTRACTOR WILL
(Hmaintain a drll fime log foravery 3 m ferwslls drilled.

[flmaasure dischargs over 907 v notch plate durng drillng on every increase/ decraase of
yield ot varous depths for welks dillled In hard rock formatiohs.

(fijcollect fermation samples of minimum 500 g mass at an inferval of 3m or change of
formifion during drilling and properly cack in polythene bags and lobel with date/ depth/
locafion.

fivicoliect 1 liter water sample during the following stages:
#. For every water-bearing zone encountersed for wells drilled.

B. Afterdevelopment it complete and during test for wells drilled

Necessory crrangements are to be made for verification by engineer-in-charge for
checking of depth of borehole. length of casing, static woter laval dischargs ond any
aiher requirement os shall be felt necessary from time to fime. A guest fent should be
pitched at the site during driling/ testing and provided with takle ond chairs for the
enginesar-in-charge. '

SUCCESSFUL AND UNSUCCESSFUL WELL

Success of well will be decided by the Engineerdin-Charge, In cose of non-avalloblity of
minimum thickness of aquifer capable of yielding expecied discharge. the bore hiole may
be abandoned and paymeni based oh aclual work camied out will be made at quoted
rafes. The tube well obandonment committes will be constituted by concemed personnel
from Clent.

AQUIFER PERCOLATION TEST (APT)
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The contractor has fo camy out the apt In order fo delemine fraremissidly, specific yield/
stativity In wells through reverse pumping/ fanker test method.

THE CONTRACT REPORT:
The confracior s reguired to furnish the following information;

Ahe should recommend the suifabiiity of sife proposed by the client ond In case of
difference in opinion; he should suggest other site nearby for the reguired design of the
tuoe well,

B.whether the tesd bore it proposed, and if ves ifs diameter and depih.

C.depth of tube well for shallow & deep well for availabilty of potable water respeciively
D.meathod of diling.

E.sdze and types of different strainer ar slotted pipe aic.

F.erobably yields of the water.

G.heshould guarantee with regard 1o the verficellty of the tube well ond send cortents in
the dizcharge gl he time handling over the well,

FINAL TEST
Thre-confractorshall give fnllc:ﬂm.ring_ certificates.

A material test cerfificate and routine test cedificate for m, S. Ew plpes as perJs 1237 or
J5E9/1981.

B.material fest cerificate and routine test ceriificole for johnson fitrafion mak= confinues
slotted stroiner pipes.

Cstrata chart showing all the technical getall in triplicate as per the attached annexure.
D.compressor development reportwith detalls for all the strata In tiplicats.

E.acceotance test certificate for clear sounding of tube well and site properly levalled and
cleaned and cavity arourd the tule well duly pocked with clay and cerfificaie for well
cap, bore plpe, clomp, wooden slipper, earthing ferminal and half coupling on the fop of
the pipea.

Fafter the tube well has been completed sach joint of housing pipe. blind pipe and that
of sirainer will bath screwed type ond confinue type welded with 2 nos. Ms. flot of size
cverlapping by &" on either side by sockel.
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ANNEXURE -

[STRATA TABLE]

NAME OF AGENCY :
LGTATION OF TUBE/BGRE WELL :
STRATA CHART

DEFTH DRILLED

SIZE OF BORE

HOQUSING PIFE.

BLIND PIPE

STAINLESS STEEL SCREEN
SLOT SIZE

GRAVEL PACKING

BAIL PLUG

REDUCER

HOUSING CLAMP
CENTERING GUIDES

WELL CAP

TOTAL HOURS DEVELOPED
STATIC WATER LEVEL
YIELD

DRAWN DOWN
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AQUIFER WATER LEVEL
REMARKS IF ANY,
ENGINEER — IN — CHARGE.
RATES ARE INCLUDING

Canmying cut gealegical and hydrogeoclogical investigofion to understand the deposition
pottem of geolegical layers and assess the grouncwater potential and [dentify avalloble
lithology of the particular location/ point with probable formetion maoteral with depth /
thickness of the layer along with opproximaie permeability ond fronsmissivity of specific
miaterial to caiculote waler bearing copacity and rainwaier rechaorge copacity be
follewing mathods.

|Geophysical Survey [nvolving Earth Basistivity Princlpals Verfical slecticol sounding using
Schlumizerger 4 Elecirode Amray)

Carrying out geological and hydrogeological invesfigation to undersfand the deposition
patterm of geclogical loyers and assess the groundwater polantial and Identify available
lithology of the parficular location / point with probable formation material with depth /
thickness of the layar aleng with approdimate permeability and ransmissivity of specific
material to colculate wofer bearing copacity and rainwaler recharge copocity be
fallowing mathods.

[Geomagnetic Survay by using TESLA 6 ground water cetector orsimilar eguipment working
on magnefotellurics & chonnel detection method)

Reguired Excavation for pits and frenches for Fliratlon chambber 25MX2.5mxX3M Insoll of
regulred width, lenath and depth for the ralmaater harvesting system in all types of sall,
sand. gravel, clay, soft and hard Murom including removing all excovated maierial within
the premises up ta 100 meter lead. cleaning of site. removing shrubs, free roots, vegetation
and dewatering if required as per site condifion, beck filing, ramming, watering for depth
up to 3.0 m as per the opproved design/ drawing ond specifications.

Providing and laying 130mm thick plain cement concreia 1:4:5 for base of tha system using
graded stone aggregate of 40 mm and below size including necessary formwork af various
locations. including mixing, laying. consolidafian. finfshing, curing & dewatering the pits efcs
all as per drawings, specificctions and as directed,

Providing, fiking. testing end commissioning of readymade and light weight Polyethylens
(PE] maoterial ralnwoter harvesting system with HDPE ladder specially dssigned for
underground cpplication to ebserb surounding dynomic load Having odeguate watser
conveying capocify to function as primary surface fllfration unit / secondary surface
filtration unit having filter madia up fo 300 fo 500 mm height in required shape/ size o
gchieve an efiective sedmeanialtion proces connecting storm woter dralnags having as
per manufacturer quidelines and approved design/ drawings with fallowing specifications,
1000 mm cio x 1800 mm deep x 8 mm thick for Regargs well & Stom water rause filirafion

2N|page



TECHNICAL SPECIFICATION

Providing, flxing and commissioning of recdymade 600MM X 480MM Clear opening FRP
racass manhele cover with frame adjustable 1o filtration chambaer for fhe systermn spacially
designed with lecking amangement for varous leed bearing capacities for vehicular or
nonvehiculer mavement suitable to application to be fied o primary/ secondary fillration
sysieims s per manutacturer guidelines ond approved cesign/ drawings.

& T load camrying copacity.

Providing, laying and fixing I position unplasiicised fgid PVC. pipes confarming to'lS: 4985
{ working presure § ka/Sgem) including cll fittings such as bends, clamps to the specified
invert levels and slope with provision of water metfer fising armangement supported by sand
filled bags, including all fittings such as NRY, bends, juncticns. Tee. air vent, end-caop. flonge
adapters; insitu adapler. ocecess pieces/plugs joinfing with uPVC adhesive including
cutting holes and making it good watsrtight by using specially designed leak proof flangs
adapters jolring, testing & commissloning of overall 10 meter plpe length for sub-surface
flirotion system oz per desion/ drawing oz approved.

110 rmm dia. For Recharge well '

Supply. Installation, tesfing and commissioning of smart water monagement system fo
callect real time water guantity parameters for conductive liguids ke roinwater for
underground application to be fixed in-ine horizontal UPVE pipe having weather proof
conrnection, with dota logging devies having P48 heusing with reguired isclated flow signal
with paoddle wheel flow sensor, ‘microprocessar based fransmission option for flow pattem
recording with GEM / GPRS modem interface fegture Including 10 metar long egble for 12-
24V DC power supply and 12V 3500mAh battery capacity, communicate all data to BMS
BMS Compatible including all necessary fixing arangement os per design/ drawing as
approved.

Flow meter

Supply, Installation. tesfing and commissionlng of smart water manogesment system ' to
collect real fime woler guaniify pargmeters for conductive llguids ke rainwaier for
underground applicafion to be fired in-iine horizontal UPVC plpe having weather procf
connecfion, with data logging device hoving IP8 housing with required isolated flow signal
with paddle wheel flow sensor. microprocessor based fransmission opftion for flow pattem
recording with GSM / GPRS modam interface feature including 10 meter long cable for 12-
24y BLC power supply and 12V 3500maAh battery capacity, communicate all data to BMS,
BMS Compatible including all necessary fixing arrangement as per design/ drawing os
approved.

Centralzed Monitoring elong with thicd porty APl (Application Program Interface)
intearation

Supplying and fixing fwo sets of four stage filtrafion arangement on inlet and outief pipes
using switable material fo be fixed on UPVE pipe with 35 clomp as per approved drowing/
design. For Sotrmwater Recharge & Reuse fltration system

Drilfirng and reaming bore hole ot tite using appropricte driling methodology such ratary,
zemi rotary, DTH as wWitable to site geology up o designed depth by bantonife ior mud
fiushing of the borehoie including suppling, loading, unloading and filing of sticky clay balls
of size 23mm to 50mm and gravel packing in surounding goaps while developing of each
water bearing zones by wing required copoagity of air compressor including regujred
mechineries, equigments, safely megsures s per opproved dE-iQ n/ drawing and direction
of site enalnssr.
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Rale inclusive of creafing pit for drling process, it required and removal of mud by mud
tankar: or any ofher way sultable fo site condifion, obfain boredog repert from govi
authorized agencles

450 mm dia bare hole

Providirig, loyirg and fidng in position solid uPYC Casing pipe having minimiurm 6 kg/ sgem
pressure raling Including all leakproof fittings [ainting with uPVC adhesive including [oining.
tasting & commissioning as per aprpoved design/ drawing.

{60 mm dia with sofid CM grode casing pipss.

Providing, laving ond fixing in position solid uPVC Casing plpe having minimum & kg/ sgem
pressure rating including oll leakproof fitfings jointing with uFVC adhesive including | 1D1ﬂ|r'ig
’rﬁshng & commissioning as per gpripoved dasign/ drawing.

140 mm dio with perforated CM grade casing pipes,

B.0 CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPES

CPVC pipes & fittings used in hot & cold potable waoter distibution system shail conform fo
reguirement of 15 15778, The materal from which the pipe s produced shall consist of
chiorinated polyvinyl chioricdes. The: polymer from which the pipe - compounds are to bs
raanufaciured shall hove ehilorine content not less than 66:.5%.

The Intemol and extarndl surdaces of the pipe shall be imooth, clean and free from
grooving and olher defects. The pipes ¢hall not have any defrfmental effect on the
composifion of ihe water fiowing through if.

Motes

For CPVC pipes SDR Is colculated by dividing the averoge outer diagmeter of the plpe In
mirn by the minimurn wall thickness in‘mm, IF the wall thickness calculated by this farmulais
l=es than 1.52 mm, it shall be increased fo 1.52 mm. The SDR values shall be rounded to the
nearest 0.5,

Dimensions of Pipes

The outside diameter, outside diameter at any polrit and wall thickness shall be s given in
Table 18.14,

Diameter

The outside diometer and outside diometer af any point as given in Table 18.16 shall be
measured according to the method given in 18 12235 (part 1).

Diameter al any point
The differerice between the measured moximum ouiside diometsr and meowured
minimum autside diameter In fhe some cross-tection of pipe (abo caolled falerance on

avality) shall not exceed the greater of the following two values

{a) 0.5 rmumr, and
(0] 0.012 dn rounded off to the next higher 0.1 mm.
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Wall Thickness

The wall thickness of the pipes shall be as given In Table 18.16. Wall thickneass shell be
meesured by any of the three methads given in |5 12235 (port 1). To check the conformihy
of the wall thickness of the pipe throughout s entire length, itis necessary to meosure the
wall thicknass of the pipe ot ony point along s lengih. This shall be done by culting the
pipe at any point along its length and meaiuring the wall thickneass as above, Allematively,
to avold desiniction of the pipe. nondestruciive testing methods such gs the use of
ultrosenic wall thickriess meagsuremient gauges sholl e ussd at any four points clong the
length of he oipe.

Tolerance on Wall Thickness

(o] For pipes of mimimum wall thickness 6 mm or less. the permissible variction befween the
minimum wall fhickness {eMin) and the wall thickness at any paint (2], (e - eMin] shall
be pasifive In the form of +y, where y=0.1 sMin+0.2 mm.

[b) For pipes of minimum wall thickness greater than 6mm, the pemmissikle varafion of wall
thickness shall ogain be positive in the-form of +y. wherey would be applled in two
parts.

(c) The average wall thicknes shall be determined by taking ot leott sk messurements of
wall thickness round the pips ond including both fhe absolute minimum and absalute
maximum megsured voluss,

The tolerance applied to thiz average wall thickness from these measurements shall be
within the
range0.1 eMint0.2 mm [see Table-18.14).

() The maxdmum wall thicknes ot ary point shall be within ihe range 0.15eMin [ses Table
18.16).

[e] The resuits of thete calculatians for checking talerance shall be munded off ta fhe next
higher 0.7 mm,

Effective Length (Le)
If the length of o pipe i spacified, the effective lengih shall not be less than thot specified.

The preferred effective length of pipss shallbe 3. 5 or 6 m. The pipes may be supplied in
other lengths where so agresd upon betwesn the manufacturer and the purchassr.

Pipe Ends

The ends of the pipes meant for solvent cementing shall be cleanly cut and shall be
reasonably square to the aks of the pipe or moy be chamfered at the plain end.

Physical and Chemical Characteristics
Vizval Appearance: The colour of the gipse: shall be off-white. Slight variotions in the

appecance of the colour are permitted. The infernal and exdemat surface of the pipe shall
besmooth, cleon and fres from grooving and other defects.
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Opacity: The wall of the pigin pipe shall net fransmit mare than 0.1 per cant of the visible
light falling on it when tested in occordance with 15 12235 (Pert 3).

Effect on Water: The pipes shall not have ary determingte efiect an the composition of the
water flowing through them, when tested as per 10.3 of 1§ 4935,

Reverzion Tesk When iested by the methoed prescribed In 1§ 12285 [Fart 5/ Sec 1 and Sec
2], a length of pipe 200 220 mm lerig shall net alter in length by more than 5 parcent.

Vicat Sofiening Temperature: When fested by the method prascribed in 1S 12235 [port 2).
the Vicat softening temperature of the specimen shall not be less thon 110°C.

Density: Whan tested In gccordarice with 1S 12235 {Part 14). the density of the pipes shal
be between 1430g/m3 and 14650kg/ma3.

Mechanical Properties

Hydrostatic Characteristics: When subject to internal hydrostatic pressure test in
accordance-with the procedure given in 15 12235 (part 8/82c 1], the pipe shall not fail
during the prescribed fast duration. The temperolures, durgfion and hydrostatic [hoep)
stress for the test shall conformy to the requirements given in Table 18.17, The fest shaoll be
camed out net earlier than 24 h offer the pipes have besn manufactured,

TABLE 18.17
Requirements of Pipes for Internal Hydrostatic Prezzure Test
[Clauze 18.9.5.1)

S1. No. Test Test Temperature Min |  Test Period Hydrostatic {Hoop) Strass J

- °C h MPa |

{1} £} {3) i4) (5) |

(i) Acceplance 20 1 43.0

(i) Type g5 165 586 I

] Type a5 1000 48 |
(v} Type 85 B/ol 3.6 (Test for themal

stability) |

Thermal Stabiiity by Hydrostafic Preszure Testing: When subject to intermnal hydrostafic
pressure-test in aocordance with the procedure given inlS 12235 (Part 8/5ec 1) and as per
requirement given in Table 18.17, 5l MNo. (iv]. the pipe shall not burst or leek during the
prescribed test duration, '

Resistance to External Blow at 0°C: When tested by the method prescribed In | 49835, with
classified siriker moss and drop height as given InTable 18,18, the pips shall have g frue
impact rate of not more fhan 10 per cent,

TABLE 18.18

Clazsified Striker Masz and Drop Height Conditions for the Falling Weight Impact Test
(Clauze 18.9.5.3)
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Sl. No. Nominal Pipe Size Mass of Falling Weight Falling Height

mm Kg mrm

(1) (£} (3) (4}

(1) 15 0.5:0.5% 300210

) 1 20 ! 0.520.5% { 40010

(i) 25 0.5:05% 500410

(v} 3z 0.520.5% a00+10

(v 40 0.540.6% 800410

{w1) S50 0.5£0.5% 1000+ 10

{vil) 85 0.840.5% 1000410

Vi) #0 0.830.5% 120010

{ix) 100 1.020.5% 1600110

(x] 150 1.640.5% 2000410

Flattening Tesk When tested by the method prescribed in 1S 12235 (part 19], pipe shall sthow
na sigrss of cracking, splitfing and breaking.

Tensile Skrength: Whan {esied by the melhod presaiibed in 15 12235 (Part 19). the fensie
strength at yield shall not be less than 50 MPa at 27 + 2°C,

Sampling and Criteria for Conformity
The sampling procedure and criteria for conformity shall be as'given In Annexure F,
Marking

Each plpe shall be cleery and indelibly marked in ink/paint or hot embessed on white base
at intensals of net more than 3 m. The marking shall show the following:

(@) Marutagcturet's name or trademark

(b) Outside diamater,

() Closs of pipe ond pressure rating, and

fd) Batch or lot number

BIS Cerlification Marking: Ecch pipe may alse be marked with the Standard Mark.
Fitfings
The fittings shall be asfollows,

fa) Pigin CPVC sclvent cemant fitlings from size 15 mm o 160 mm.

(o} Bross fhreaded fittings.

(] Valve fromsize 15 mm o 160 mm

(d)  BErass Threaded Fttings: All types of one end brass threaded maleffemale adaptars
it various fittings ke coupler, socket, slhow, tee s available for fransition to other
plastic/metal piping ond for fidng of CP fitlings. Ball Gots valves in CPVC are
availabie in all dimensions. Al fitfings shall camry the following Information:
[1) Manufoacturer's name/trademark.
(2) Size of fitting

Piping Installation Support and Spacing
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Concealed Piping

Pipes can be concealsd in chozes. The pipes and fitling are fo be pressure fested prior fo
canceding fhe choses. Te maintain alignment of CF fitfings while Jeining, all aignment of
fittings and pipe shall be done corsctly. DO NOT USE NAILS FOR HOLDING OF PIPES IN THE
CHASES.

External Inztallations

For pipes fixed In fhe shofts. duck efc. there should be sufficient spoce fo work on the pipes.
Pipes sleeves shall ba fixed ot o ploce the pipe is possing through a wall er ficor so as to
aliow freedom for expansion ond confraction. Clﬂmplng of the pipe Is done o support it
while allowing the freedom for movernant.

All piper exposed to tunlight shall be painfed with o water based acrylic paint emulsion 1o
ehhance UV profection, Pipes In frenching shall be iaid in aoccordance to the Goad
Plumbing practices followed for Metal piping.

Recommended Support Spacing (Distance between Pipe Clamps Horizontal Suppori)

Fipe Size Horizonial Support {In melers)
Tampgralunm

23°C &c 60°C 82°C

18 mm (1/27) 1.22 1.22 1.07 0.92
20 mm (3/47) 1.53 1.37 1.22 0.92
_25mm (107 1.68 13 1.37 Ggsz2
32 mm (1147 183 168 1.53 1.22
40 mm (1 1/27) 1.98 1.83 1.68 1.22
50 mm (27) 229 214 1.88 1,23

Expansion LOOP

CPVC systems. lke ol piping materials, expand and contract with changes in
temperatures. CPVC pipes shall expand 7.5 em per 30 m length for o 400C temperature
change. BExpansion does not vary with Fipe size. Thermal expansion can gsnerally be
accommodated ot changes in direction, On a leng straight run, on offset or loop bosed
an the fallowing chart Is reguired,

Nominal Pipe Length of Aun (Meter), Loop length in cms.
Size 6 meire 12 melre 18 mefre | 24 metre 30 metre
15 mm 43" - [ 79 e
20 mm 48 b6 81 | a1 104
25 mm 53 74 a1 | 104 117
32 mm 58 B1 102 | 117 130
40 mm B3 Bg 108 | 127 142
50 mm 71 102 124 | 145 63
Testing

All water supply systems shall be tested to hydrestatic pressure test. The pressure tesis ore
simillar to the test pressure used for other plastic/metal pipes. System maoy be tested In
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sections and such section shall be enfirely checked on completion of connection 1o the
overhead fank ar pumping system or mains.

Meosuremenis

The net length of plpes as laid or fixed shall be measured Inrunning meters corect o a cm
for the finithed work, which shall include CPVC pipe and fittings Including plain and Bras
threaded fittings and jointing solvent cement.

9.0  PLUMBING INSULATION FCR HOT WATER SUPPLY
Scope:

The scope-of this section comprises the supply and fidng of insulation conferming fo these
speacification: and In accordance with requirement of Bill of guantitie:.

MATERIAL: Closed Cell EPDM Rubber

Thermal insulation materal for Pipe Insulation shall be clesed cell Elastomeric EPDM Ruber,
The Thermal conductivity of the Insulation material shall ot excesed 0.038 W/moK at an
average femperature of 32aC. Density of the BPDM ruboer shall be 40-60 Kg/m?3. The
product shall have temperature range of —57 o to 1250C. The insulation material shall be
fira ratad for Class V 0 as per UL 24.The flammability and:smoke density shall be 25/50 as
per A5 E 84, MNon flammable o5 per JIS K 6911, Ausirallanstandard 1530 and closs 5.3.as
per EMPA. Woter vopour diffusion resistonce focter(pl = 7000.The waoter absorpfion
[weight®] shall not exceed 5 o per ASTM D 1054, The Insulcilon moterlal should be free
from Nitrosamine confenis as per US FDA norms. It should be CFC fres. |t should not be
comozve to copper and stainless when festad as per DIN 1982.The material should not
develop crack when tested for czone resisicnce as per ASTM 114%. The & shrinkags (Heaot
Stabiity] should not exceed 6 when tested as per ASTM C 534{ 930C. 7 days). Mo cracks
shiould develop when exposed fo UV [accelerated weathearing resistance tast cyvale UVE-
313 ot 60 oC/8h, CON at 50 0o /4h| as par ASTM G 154-04. The resistance to microbiciogical
growth stiould be In accordance fo UL 18] — and meet the occeplonce critera of
resislance to fungal contamination as per ASTM G21. i should mest the acceplance
criteria of resistanice to bocierial contamination as per ASTM 2180.

Thickress of the insulafion shall be s specified for the individual application. Each
lot of insulation maierial defivered at site shall be accompanied with manufacturer's test
certificote for thermal conductivity values, densily, water vopour resisfonce: factor,
Mitrosomine content, Heat stablity and fire properties. Samples of Insulation material from
each ot delivered at site may be selected by Owner's site representgtive and gotten
tasted for thermal conductivity ard density ot Canfroctor's cosi. Adhesive used for sealing
the insulation shall be medified necprene contact adhesive with minimum bond sfrength
of 1.25 kg/m2. It thould have high wafer vapour resistfance, good weathering properties
and self-edinguishing once died strictly as per manufacturer's recommendations..

il HOT WATER SUPPLY & RETURN PIPING INSULATION

, Insulotion Maoterdal Technical Specificotion — Antbbacteral and anii-fungal Clesed
Cell Blastomeric Foam micde from EFDM rubber with sel-bonded olefin (HDPE) covering

Mcierial: EFOM
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Dernsity: 40-50 kg/m3

Thickness: 25 mm
A. Clozed Cell EPDM Rubber

= Thermal conductivity of elastomeric fogm shall not excesd 0.035 W/ [m*K)] ot
an average mean femperature of 240 C [Tested cec. To ASTM C177)

» MNateral shall be anfifungal and thall pass ressfance to Fungl tesi in
gocoordancs with UL1ST,

= Maoterdal shall e arfibocternal and shall poss boectedal resisionce f=st in
cocordonce with ASTIM E2180-01.

=  Materdal shall have fire class A (Home spread: 20 & Smoke developed index
130) in accordance with ASTM E 84

= [|tshall have rate of buming (horizontal pesition) test in accordance with part-
2 ASTM D635-04.

s fMotedalshall hove lommiaolity clas V- In gccordonce to ULR4,

= Maoierdal sholl be nor-comrasive for copper and stainless stesl In occordonce
with DIN 1988.

* The materal & Dust and Fibre Free

= Unlke other generic materiak if shall be saif-exfinguishing. does: not drip
fireball and doss not spread flames

= |tshall have Moisture Diffusion Eesistance Foctor or 'p' value minimum 7,000
par EN 12084 without any outer facing

= Moteral shall be CFC/HCFC free and tesied in gccordonce with USEPA
S021A/USEPAS250C

»  Density of material shall be 40-80 kg/m? in cccordance to ASTM-D-16567.

= Naterial shall have ssvice fempercture range -50°C fo +125°C.

=  Materdal Color: Black

B. Sel-bonded polyethylene Fibre Cloth

= High density polyethylene fibre cloth bonded with molsture contral meial foil
films ottached with high strength self-odheasive with silicone releasing poper.

Maferial : High Density Poly alefin Filbre Cloth
Thickness : 0.2mm

= [t shall have good UV protection and woler repollant property which
enhoncss system iifa.

=  The gpocity of product shall be 0.146% o2 per ASTM D1744,

= |t sholl have 4.23 rng/cmy® water vapour parmieability as per 18 101 port 6.

C. Fibre Glazs Cloth

= MWatedal s gerylic based wovan fiberglass fabric made from E glass having
excallent combination properties of high strength & moisture resistance.

Material : Fbre Gloss Cloth
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Thickness ;: 0.19mm

*  |tshall scrylic P3A tyoe adhsasive,

= [|fshall have E glass fype fiber.

= Base fabric mass shallbe 225 £ 5% GEM
s  Totol mossehaol bae 280+ 5% G5

Pipa
- 32 mm EPDM rubber

Layeis of self-bonded olefin
& glass Cloth Insulation

. 2 layers of Celd bitumen
(CPRX compound)

Specifications 3elf bonded olefin (HDPE) for Quier covering of Insulation
Materal

» [tis HDPE fiber cloih bonded with moisture conirol metal foll flim.
» thasgood UV resistance and waler resistance property.
it has high waier vapour diffusion resistance.and low thermal canductivity
1.2 Method of Meazurement for Insulaficon:

Unless otherwize specified megsurement for pipe insulotion for the project shall be
on the basis of caentre Tne megsurements assaribed harewlth

a. Pipe Irnsulation shall be megsurad In units of length along the cenfre line of
the installed plps, siictly on the same baosis a5 the piping measurements
descriped eorfier. The linear meosuremanis shall be faken before the
epplication of the insulation. It may k2 noted that for plping measureameni.
all valves; orifice piates and sfrainers ore not separately meosurable by their
number and size. It s o be cleorly undermstood that for the insulotion
maagsurements. all these accessaries including cladding, valves. arfice plates
andl sfralnes shol be corgiderad striclly by Inegr mecsurements along fhe
centre fine of pines and no special rate <hall be applicable for irsulation of
any gocassores, fixlures or fittings whatsoever.

10.0 SWR - UPVC PIPES & FITTINGS

o, waste, vent 3WE Eing Fit/Sclvent plpas with socket and spigot. All pipes shall ks
strelght and smeoth and Inside free from Iregulor bore, blow holes, cracks and othar
monufacturing defecls. These plpes confomn fo BN 12329 /18 13592 [SWER typ= B} and
dre designed to withsiand continuous Infermal hydroulic presiure of 6 Kg/cm 0 os
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to ensure fife-long frouble-free working. The pipss are provided with an integral
rubber ring typs socket ot one end while the ofher end iz kept plain, smooth and
free from bums. Rubbar ring fype secket ends provide easy push = fit fype jointing.
Simultanecusly, allewance for themal expansion can aike be provided during
instaliation.

Filtings:

fAttings shall conform fo the comesponding Indian Standard as for pipes. Confractor
shall use pipes and fitfings of mafching specification/manuiacturer standard.

Access door shall be-secured air and watertight with 3mm thick inserfion nubber
washer ognd white lead. The boliz shall be lubricoted with gregse-or white lead for
eqsy removal,

Fitfirigs shall be of the came makes gs that of pipes. Injection moulded and shall
conferm to Indion Standard.

Jointing:

The joinfing of the pipes to the fitings shall be done as per the manufacturer’s
Instructions | recommenddtion. The rubber ring sccket fittings and pipes shall be
jointed os folows:-

Clean the outside of the pipes spigof end and the Insids of the csling groove of this
fitting.

Apply thelubricant uniformly 1o the spigot end, sealing ring and pass the:spiget end
into the sockel cortaining sealing ring wntll fully horme. Maork the position of the
socket edge with pencllor felt open on the pipe. then withdraw the pipe from the
sacket! by approximately 10 mm 1o make the pipe fully fitied to the fitfing. The
horizontal pipes on the wall shall be fixed with M.5. fabricated clamps with necassary
provisions to take care the exporsion and confraction in PVC pipes.

Eulier Seal Rings for Joinis & Access Dooers: Momdactured in accordancewith 15
5382 for 75 mrn / 90 mm / 110 mm sizes. These are-made out of natural rublser with
ashore "A' hardness pf 40 = 5. Provide supetior resistance to blolegical attack.
Special design of cross sectlon ensures perfect sealing.

Lubricant: Availabie in 100 gms, 250 gms & 500 gms pocking. Specially formulated
for compatibility with rubber seal as well oz PVC. Dioes not support the growth of
tacteria or fungl.

Pipe, Hangers, Suppert, Clamp, Brackel elc.:

Supporis:

Thel;;gé':irlg of the clomps sholl be ot the intérvak of 1.5 mir fo 2 meter depends on
ine requiremant of the supporiing arrangements.

Plpes shall be afigned properly before fixing them on the weeoden plugs with clamps.
Even if the wooden plugs are fixed wsing o plumb line. pipe shall clso be checked
for. i3 alignment before: clamping, piping shall b= properly supported on, of
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suspendad from clamps, hangers os specified and as required, The Confractor shall
adequately dasign all the brockets, saddles. anchaors, clomps and hangers and be
respansible for thelr structural sufficiency. Pipe supports shall be primer coated with
rust preventive paint,

Testing:

Before the system s put into uvEs, it should be tested for leakoges by alrtest, nydraulic
test or smioke test,

11.0  BALL VALVES [FLOAT VALVE):

The boll valve shall be of high-pressura closs and sholl be:confirm to 15! 1703 of sizes os
specified. The nominal ske of a ball valve shall be that comesponding to the size of the pips
to which It it fixed. The ball shall be of brass or gun mefal as specified and the float shall be
of polythene sheet. The minimum gouge of copper sheat used for making the fiont shall be
0.45mm for floct up to: 1 15mm dio and €.55mm for fioat exceeding | 15mm dla and shall
e special in shape. The valve shall be construcied fo permit replacing witheut console of
the velve body from the valve Ine and the system shall not blow cut under pressure. The
jeinting of the float shall be made by efficiently burnished, lapped ond scldered seom o
by brocing. Plastic float may clso be used i specifisd. The body of ball valve when
assembled in working condltions with the float immersed to not more than half of its velumes
shall rernain closed agoinst a fest pressura of 10.5 Kg/Sq.ocm: All ball valves shollbe capabie
of withstanding o pressure of 14 Kg/Sq.cm.

Tha ball valve shall generally conform to IS specifications NO. 1703-2000
Prmr'icl'ﬁng and fiking float valvewith pressurs fype. PTMT float valve.
12.0 BUTTERFLY VALVES

o Butterfly valves os per S - 13095/ 199
»  SCOPE- Fabrcated valve will not b cornisidered,

* This standard cover double flanged and waler type of metal seated. resilient seated
cast ron, ductie ron, and carbon sissl and lined buberly valves fot general
purpose. Valves covered under this standard are manually, pneurmafically,
nydraulically or electically operated.

+ | covaers voives of nominagl pressure designations up fo and including 4 MPa. and
class 300 with ends flanged'in accordanca with approprate table of 1.5 44718; 197
'Castiron and mialegble cost ron llonges for general englneenng pursose” afwaiar
type valves with bodiss desionad to be cccommodate belween plpe work flanges
in accordance with appropriofe table of IS 4418 : 1971 or |5 6392 : 1971 ‘stesl pipe
flonges’ in rominal size DN 40 o DN 2000. it also covers valves up to closs 300 ord
flonges as per the prassure/temperature ratings given inls 13159 [ Fart 1) 1 1991 ‘steel
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pipe flanges and flanged fitfings : part | dimersions' and 18 6418 : 1971 *castiron and
mellecble cast ron flanges for general enginasring purposes.

REFERENCE
= Tn= gpplicable Indian standards are necessary adjuncts fo this standord,

TERMINOLOGY AND DEFINITIONS
2 Terminology and definition: covered in I8 4834 [Farfd) @ %74 are generally
applicakls.

VALVE END CONMECTIONS
= Double flonged valvas

A valve hoving flanged ends for connection to plpe flanges by individual bolfing.
o Water valve -

A vaive for clamping between two pipe flanges using through bolting this may be
single flange, lug type, U- section of flangeless type.

SERVICE APPLICATIONS

Valves shall be suffakle for one or more of the following appiications.

Tight shut off - A valve having no visible leakage past the disc In closed posifion
under test condifions.

Regulating - A valve Intended for regulating purpose and which may have a
clegraonce between the disc and the body In clogse position.

Low leckage - A valve which has specified maximum lzckage rate post the disc
in the closed posifion.

(I

]

13

VACUUM CONDITION

o Where valve are to be used under vacuum condifions. purchaser shall mention
spacifically ond the- deidiled dasign provision shall be muiluelly agresd betwesn
the purchaser and the manufacturer.

NOMINAL SIZES

= Th= range of neminal vaive size (GN] in mm shall e os follows:
40,50,63.80,100,150.200,250.300,250.400.450, 500,400, 700,500,500, 1600, | 200, 1400,
1608,1300 gnd 2000

(LT

NOMINAL PRESSURES

= Valve sholl be designoted by nomingl prassure [PN) defined as the moxdmum
permissicle working pressure (Mpa) at 200 € temperatures as follows:

PN 025, PNO.6, PN1.D, PNT25 anid PN4.D.

Tha class designation for valve: specified by nominal pipe sze shall be class |25,
closs 150 and class 300,

Rl |

PRESSURE/TEMPERATURE RATINGS

2 Meopdmium pemissible gouge werking pressure-and operating ternperatures shall
be in cccordonce Wik 15 6418 1 1971 andg IS 13159 [ Part [ ]+ 1991 except that
retiriction on temperature may be placed by the monufacturer on valves in
accordahce with this stondard by recson of valve type. rim maferials or ofher
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factors. However, all valves shall be sulictle for confinucus use af thelr PN

BODY ENDS

2 Double Aanged Bochy Ends

The dimensions of flanged boedy ends and darillings shal ke In accordonce with the
reguirement given I Annex B. Flariges as per any other specific requiremenis of the
purchaser may dlso be given s cgreed to betweaen the manufacturer and the
purchaser or as per |5, 13159 | part | ) 1 1991,

Flanges shall be ot right angies fo the axis of the bore and concentric with the bore.

o Fanges shall be dilled unless otherwise specified and belt holes shall be off
cernters. Tapped by the design of the valve.

¢ Waoler Body Ends

Body ends shall be capoble of being fited betwean the pipe flange: complying
with the requirements of annex B flange driilling.

The joint faces shall b2 at right angles te the axis of the bore and concentric with

the bore.

= Holes:may be provided, where reguired by the: design, for-the passage-of the
bolts securing the flgnges and the veolve. Whsre fhrough bolling s not
prociicable due o the presence of volve sthafl, bearing housing, fapped holes
may be provided for individual bolting of each flange.

FACE TO FACE DIMENSIONS

o Face-to face dimensions of doukle flanged and waier types of valve shall be as

per Table 1. '

Foce fo foce dimensions givenin Table | are axclusive of the sealing goskets at

both ends. '

= The manufacturer sthall ersure that cdeguate spoce will be avallable between
valve flanges for bolling when flanged valve with short body face fo face o
face or wafer long face to face are monufaciured.

s

Toleranceon foce to face dimension in Table 1 shall be as follow.

o

Foce to face dmension of Unlired | Tolerance MW
valve MM
Cver Up tee  and
inchiding
(] 230 +2
| 250 500 +3
560 800 +4
800 100 +3
| 1000 2400 +6

BODIES
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Bodies end ports shall be circulor and the numerical valves of the diometer sholl be
as close as possiole fo the valve of DML

DIST AND SHAFT

= The disc and shafl shall be designed te withsfand the modmum pressure
differenfial across the valve in either direction of flow. The shaft may be of ones
piece design or In' two pleces separciely olioched fo the disc, Any meons of
attochment between the shaft and the disc shall be uch o to praclude
comporgents becoming loose in service.

SEATING AND LININGS
o Men-integral seating. and ining where used. and their means of attachment shall
b=such os fo preclude thelr becoming loosse Inservice.

BEARINGS

= The bearings shall be sultable for the mosdmum loods imposed by the shoft during

testing and In service.

For valves DN 350 and cbove, o bearing sholl be provided to taks the axial fhrust,

spring retaining clips {cir <lips} shall net ke used as thrust bearing.

o Suitoble sealing sholl be provided for the sheft where it posses outside the
pressure cantoining sn closar.

1

MATERIALS

= This standard is based on migterials specified in Table 2. Uriess otherwize agreed.
the matericls shall be of a grade equivalent to fhose given in Table 2 or superior.
Other materal may be uvied as per agreement bebwesn the maonufacturer and
the purchaser.

OPERATION
o Manual Opercilon

All valves shall be capable of cperated al a differential pressure across the disc as
marked on fhe valve, Lever, warms gear/traveling nut fype or any other sultable
wpe of oparator con be uvsed.

o Direction

Uriess othernise, speciisd manually epercisd valves shael be closed by tuming
hahd wheel orlever in a clockwlie direciion when facing the hand wheel or lever,
The design of lever when fitted shall be such that the lever may only be gssembled
to thie valve so that it is porcllel to the direction of fiow when the valve iz open.

Al gear fraveling nut operotors shall be provided with sultable stops to prevent
moevement of the shaft beyond the imit coresponding to the fully closed position of
the disc.

All gear traveling nut operator: shall be pocked with grease for life fime operation.
Gear/traveling nut operators shall be totaily enclosed and weather proof for gensral
application, For speciol applications such as morine. submerged senvice efc. The
purchaser may specify special en-closer,
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TECHNICAL SPECIFICATION

All gear/fraveling nut operators shall be seff locking type. All leaver operoied valve
shiall be capable of being locked at least three intermedicte position.

The aperaling hond-wheels shall be marked 'CLOSE' o '‘SHUT o indicate the
direction of clozer.

The operator shall be provided with arongement o Indlicate the disc position.

TESTING

= Al valves shall hydrostafically fested by the manufacturer before dispoich. The
pressure shdll be obtained witheut any significant hydraulic sheck. Tasfing shall
be camed on befeors agpplication of paint or other simiar freatment unless
ofherwise ogreed between the purchoser and the moanufactunsr. Thers sholl be
o air enfrapped within the part of he valves subjected o test pressure.

PERFORMANCE TESTING

= Eoch valve shall be shiop operated from fully closad fo fully open posifion and
reverse, under ne pressure and no flow: condifion fo demonsirate that fhe
complete assambly iz workable,

BODY TEST

= Completaly aossembled valve shell Be tasted os follows:

= ‘The body ends shall be blanked so that the valve is subjectad to the ful pressure
in all directions include by the test pressure waofer valves may be fested in any
suitable manmer ogreed betwesn the purchassr and the manufacturar. The
valve disc shall b2 in siightly open pasition and pressure eguivalent to 1.5 fimes
the maximum permissible working pressure-shall be applied with wofer. The
duration of this test shall be asin Table 3.°

SEAT TEST

= The seafing surfoce of the valve shall be cleansd unles: g surface freatment
forms an integral part of the design or the use of a femporary surface freatment
has been aogreed between the manufaciurer and ihe purchaser to avold the
possibility of damage under the condition of the fest.

TABLES
Moryinal DR MM Minimum test duration In minutes
Endy Tesi Seqat test when' {:ppnt:uble
Up to and including 50 025 0.25
6510 150 [ 1O | 1.0
200 to 300 2.0 2.0
350 to 1000 ax 2.0
1200 o 2000 b.a {3.0

il

Egch valve shall be shop tested for lecks in close position. The test shall be
conducted with the body flanges in o horizontol position. Pressure -shall be
opplled to the upstrearm end of the valve, the downitrsam beslng open 1o
atmosphere. The duration of test shall be os per Table 3 There shall be no
indicotion of ledkoge past the valve disc during test and valves shall be drop
tight. Seat test shall be canied out in both the direction of vaive f ogreed
between the manufacturer and the purchaser. The seat pressure applied on
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TECHNICAL SPECIFICATION

upstream side sholl be equivolent to 1.1 fimes the miarimum permissiole working
pressure af 200 © and shigll be opplied with water.

= Forregulating tvpe valvesseaf fest sholl net be eeplicabis.

DISC S5TRENGTH TEST

Iy

The test shall be conducied with the body flanges in horizontal posifion. The test
pressure shall be 1.5 fimas the moximum pemissitle pressure af 200 C With disc
in closad pesitian, nydro test pressure shall be applied fo the lower face of the
dis¢ for durafion os per table-3, There shall be no damage to the valve disc nor
shall any part of valve or disc be permanently deformed by the test. The purpase
of this tast is to provide evidenceof the adeguacy and structural integrity of disc
and body. Any legkage past-the seat shaoll not be the criteria for rejection of the
valve [Sarmpling lest cample as per 15 2500). For regulaling type volves, disc
strength shall not be applicable. '

= Ma¥imum pemissiole legkage shall be o3 per fable 4.
TEST CERTIFICATES
= When specified by the purchaser, the manufcciurer shall issue of tast cartificate

conforming that the valves hove been tested In accordance with this standord
and stating the actual pressures and medium used in the test.

TABLE 4
VALVE TYPE LEAKAGE RATE
Tight shui-off | No visible leakage for duration of fest
Low leakage 0.1 mm2 /s X DN [dec §]
Fegulating Mot specified. Cufside the scope of this
standard.

INSPECTION

= I Inspection ls required, thiz sholl be dated in the enquiry/order. The purchaser or
his authorized reprezentative shaoll hove access to the manufacturer's waorks of
all reqsonable times fo inspect assembiled valve to his order.

WITNESSING OF TESTS
= When the purchaser desires to witness the fests, this shall be specifically agreed
nadvence.

MARKING
=  Marking shall be cast integral on the body o on o ploie securely attoched {o
the body. The markings shall be in gccordanca with L3, 9846: 1981,

PREPARTION FOR DESPATCH

o Valve shall be complete in all respect whan shipped. Eoch valve shall be
droined, cleaned, prepared and suitable protected with Z coals of red oxide on
un mochined surfaces and rust preventive cogls on mochined and flonged
surfaces for dispaich in such o way a3 to minimize the possibiity of damage and
deferioration during fransit and storage. Painting ofher than specified on fre
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TECHNICAL SPECIFICATION

finishad valve shall ke o: per the ogreement between the monufacturer and the

purchaser,

Disc shall be unsected when dispafched, but eare shall be taken to ensure that

thera = no risk of domage to the disc.

= When specified, the body endsshall be suitably secled to exclude foreign maber
during transit and storage.

= Components shipped unatioched shall be adeguoiely protecied and identified
to parmit comect fisld asembily.

i

13.0 FLOT VALVE

Hoat vailve with pressure P 10 type BTMT fioat valve.
14.0 REFLUX VALVE (NON-RETURN VALVE)
Specifications shall confonm to 18 — 5312 ar s Iatest update,
Materials

The materials used for the manufacture of different component parts shall conform ta the
reguirements given in s 3312 2004 or its lotest updote.

Malerialz of Construction

Sr. Component Material

No.
o] |Body. cover. door. bearing holder and|Grey Castliron: IS 210 Gr. FG 250

Doors/Disc/Plate

{b] |Hinge Pin/ Door Pin and Do Susperislonpin |Sainkess gteel: IS 4603
[c) |Body Seatfrings Leaded finbronze, 15 318
[d] |DoerFacering Leadsad tin bronze
(2] |Bearing Bushes /‘Bearing Bleck Leqaded fin bronze
(fl |Piugs for hinge pin/ Alrrelease plug Leaded tin bronze
{a] |Bolte Carbon Stesl, IS 1343
(h) [Nufs Carbon Ste=l, 15 1353
[l | SGosket: Eubber, 5 623
[l [Hinges Grey Cast lron, 15 10

e ,,,,—,—,, ,—,— ,—,—,—————

DESIGN AND MANUFACTURE
Body

The body may be made In two parts - inlet shall and oullet shell. The Inist shell shall have
duck foot support.

Digphragm

Digphragny shall be fitted behwesn inlet and culiet shells, The parts in the diophragm should
bezo designed s to Induce mimimurnhead lass In the flow through the valve.,
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TECHNICAL SPECIFICATION

Water Way Area

The area of the waternay through the mulli- doars in the diephragm shall net be lass then
the bore aoreg except that this areg may be reduced by not moare than 15 percent for any
propretary designs.

Inlet and Oullet Shell Connection:

The attachmani of the Inist to cutiet shell of the body shall be adeguate fo withstand the
appropriote fest pressures. service condifiors and the mechonical loads encounterad in
the eoeration. All vabeas shall hove bolted connection. Size of the bolts or studs shall net be
less than 22 mm.

Seaf:

Seat rngs shall be so fited o3 fo ovoid thelr becoming ipase In sanice. Standard
counteriunk screws shall mot be used. 6.6 Deor - The door shall be Integral with the hinge
and shall have o flat seating face.

Lugsz

Suspersion lugs shall ba cast Integrally on the diephragm plate and shall be of adeguate
strength,

Number of Doors
The minimum number of doors {discs) in the diephragm plate shall be two.
By-Pas: Connectlion

By-posses are not stondaord items on valves to the detign, but ifregulred, it recommended
that they shall be mode for conneciion betwean the infef ond outlet shell of the valve. By-
passes shall conform fe PN 1 of iS: 7801984 gnd the minimum size of the by-pass
amrongemsnt.shall be as indicated in respaciive |5,

Coaling

All eoctings shall be corrled out after satisfaciory festing of the valves pror to diepaich. All
the ur-mochined ferous surfaces of the valve (both inside and outside) shall ba thoroughly
ciean, dry and shall ba fres from rust ond greose before painting. All exposed machined
ferrous surfaces thall be painfed with one coat of aluminium red oxide primer, Two coafs
of black Jopan conforming te Type B of 15 341 or paint conforming to 159862 or 152932 shall
be opplied by brush or spray ifor exterior application in colour as opproved by the
purchoser.

Testing
Each valve shall be subjectad fo following hydrostalic test: as specified In 5.

a. Hydrostatic Body Test
k. Hydrestatic Seaf Tast
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TECHNICAL SPECIFICATION

Inzpection
The purchaser or his cuthorzed representative shall hove freg access to the works of the

manufecturer at all reasonable fimes fo inspect the valve aof any stage of manuiacturs
and toreiect any matenal which does not canform to the specified reguiremenis.

Marking

Foliowing information shall be cast on each valve body in ralsed letter)
a} Menufacturar's name or frademark.
b} Nominal pressure of valve [PN1.C or PNT.4].
| Sze of valve: mm.
d] Direction of ficw; ond
&) Heot No. of egst,
BIS Certification Marking — Each valve may also be marked with the Standard Mark.
Lowering And Jointing in Position

Supply of Material

Cuast ron double-flanged vilves with two talpleces suitable te pipe conforming to the
latest relevant 1S shall be suppled and carfed by the coniractor fo the site of work Including
looding. unloading and stacking at site.

The valves and tolipleces shell be examined before laying for cracks and other fiaws. Thay
sholl be undamaged in all respect:

The valvesshall be clecned before laying.
All grits and foreign matericls shall be rermoved from tha inside of the vaives before placing.

All the four foces shall be thoroughly cleaned and coatfed with o thin leyer of mineral
grease,

Thetightening of gland shall be checked with o pair of inside——alipers. Clearance betwasn
the top of stuffing box and the underside of the gland shall be uniform all the sides:

Jointing Material

The cantractor shall provide all necessary joinfing matariol: such as nufs bolls, ubber
packing. white Znc. jute, lecd wool etc.

All took and insfruments, which gre to ba reguired for installation of sluics valve shall ba
provided by the confracior,

All jointing materials shall be got approved from the engineer-in-charge before usa.
The nuts and bolts shall conform to the relevant 15,

The rubbsr packing shall conform all specifications as narratad In respective .
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TECHNICAL SPECIFICATION

Installation

The valve shall be lowered into the french carefully, se that no part s damaged during
lowering cperation.

If necassary, tailpieces shall be fitted with slulce valve first culslde the french and then
lowerad into the french.

The rubber packing sholl be thres ply and of opproved thickness. The pocking shall be of
full diometer of the flonge with necessary holes and the sluice valve bore. It shaoll b= even
at both the inner and ouier edges.

The flerige faces thoroughly grected.

If flange faces are not free, the confractor shall use thin fibers of l=od wool.

After placing the pocking. nuts and bolts shall be inserfed and fightened to make fhe jeint.

The valve shall be tightly closed when being installed to pravent any torsign materials from
getting inbatween the working parts of the valve.

Each flange bolt shall be fightenad a lifle ¢t o lime 1aking care to fightan diemeirically
opposite bolfs alfernatively.

The valva shall be installed in siech @ wey that its Spindie shall remain in fruly verfical pesition.
The other end of failplace shall be fitted with pipes so that confinuous line: can work:
Extra excavaiion required for focility of lowering and fixing volve shall ot be pald for,
Testing

After installafion of valve the saome i fested fo 112 fimes of iis fest pressure or as specified in
the 5.

The joints of valve-shall withstand the fest prassurs of pipelines.

Defects noticed during 1est and operation of valve shall be rectified by the confrocior Gt
his'own cost without any exira ¢laim to the enfire safisfaction of the Engineer-in-charge.

Measurement and payment

The rate shall be paid as per Schedule of Payment par number of valves fixed and tested
as direcied.

150 Y -STRAINER
Supply. installation, testing and commissioning of Cl Y strolner opproved make and best

aquality confirming to lafest 1§ . PN 100, with necessary specials, etc. for pump sucfion
header and wherever required, o compleie the joB.
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TECHNICAL SPECIFICATION

16.0 GREASE TRAP

Prefobricoted Grease separator shall be of HDPE / Polyethylene conforming to EN 1825 /
D 40402 / 100 suitable fer undergrosnd/above ground installation with Infegreted sludgs
trap, sicped interor bose improves cleaning and reduces disposal time. intef flow calrring
systam ond outiet flow regulation device, Inlet and outiet Interchangeable, slonted twin
access covers with guick release odor fight snap closures, inspeciion window with Intaror
clearing armn. The ceniractor shall refer drawings for selection.

Grease saeparator shall hove mix & pump version monually confrolled edor free dispozal,
clteariing and refilling system af touch of bution. mainfenance free pump far separctor
cleaning aond disposal, includes slesure vahe for ecsy pump ramaval, pump floor mount
included with insiallation hardware and antivibration matt manual hand valve for transier
from cleaning to disposal mode, of adequate pumping capacily, with necessary cabling.
top mounted watar jets] for grease layer bregkup andwatsr spray nozzles for intericr wall
cieaning during disposal, manual hand valve for water reflll with Infedor threoded refill inlet
with air gap os per manufécturer specification:

LIFTING STATION FOR OIL TRAP

Pressure sensor contfrolied single or twin wastewater pumps with multi-vans impelier to
pump wastawatar with or withoutsewage [open charinel possage 40 mm). Purmp shall bs
rated submersible [IP 63) with necessory cabling and saurid-gbsorbing Underlay mat (10
mim thick) or s per manufacturer speciiicafion. '

Pump arrangement shall be verfical/ horizontal cullet with infegrated non-refum valva.
with/without cicsure valve |provided loasa), with hose saction or flonge.

GREASE INTERCEFTOR

Prefobricated Graase separatol shall be of HDPE / Polysthylene confarming to EN 1825 /
DN 2040 /100 suitable for underground/above ground Installation with infegrofed sludge
trap, sloped interor base improves clearing and reduce: disposal fime, inlet fiow caiming
system and cufiet flow regulation devica. inlet and oufiet inferchangeable. slanfed twin
access covers with quick relegzs odor fight snap closures, inspeciion window with interior
cleaning arm. The cenfracter shall refsr drawings for seleciion,

Grease separator shall have mix & pump version manually controflied odor free disposal,
cleoning and refilling system ot touch of button, maintenance fres pump for separotor
cieaning and disposal. Includes closure valve for easy pump removal. pump floor mouryt
Includad with Irstallation hdrdware and anflvibrafion matth modnual hand valve for tronsfor
from cleariing to ditposal mode, of adequate pumpirig copacity, with necassary cabiing.
top mounted water jel{s) for grecsze layer breakun and water sproy nozzles for interior wall
cleaning during disposal, manual hand valve for water refill with Inferar threaded refill inlet
with gir gop as par manufacturer specification.

17.0 AIR RELEASE VALVE
Scope

Supplying and ereciing air ralease cock of 25mm mode fram GM with necesary Gl
caupling for fixing on pipelina.

Material
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TECHNICAL SPECIFICATION

Alr refease valve: Gun matal
Coupling: G

Method of Construction

Aif relecse valve with necessory Gl coupling shall be fixed on pipeline with required labour,
tools eic. '

Methed of megsurement

Executed quantity shall be megsurad on numioer bosls.

18.0 BLANK FLANGE

Blank Rorgesshall use ot nor-used / spare puddle flange. Jointing shall Be done with
baolfs. nuts, washers and rubloer inserlon 3 mm thick testing the flange and joinis eic.

MATERIAL
Blank flange fabricated outof 8 mm thick MS plotes of adifable size shall be used.

FIXING
Blank flange shaoll be fixed in position with eporopriate location during execution phose.

19.0 GARDEN HYDRANT AND GARDEN HOSE PIPE

Supply. Installation, Tesfing and Commissioning of Garden Hydrant with gun metal Ball
Valve, Hose resl, Flexdble hese Connaciion Provision and all reguired ccocessoras elc.

20 mifr. Length 20 mm gardan hese pipe.
20.0 WOLTMAN TYPE BULK WATER METER- AMR BASED
Woltman Type Bulk Waoler Mater- AMR Baosed:

Design, Supply. Installation, Testing, Commissioning of Woliman type Bulk Water Meter, CIf
Brass/ Bronze body matarial, totalizar mode of copper can/ switakle anfi corrosive metalic
material, totgliser metalic shall have 3 mm thick glass cover sultable. against antifraud
atternpis, FAarnge End precess connection, IP 48 protection class; AMRE Woliman Type Water
Meter with removable mechanism. magnetic dhive, dry dial. and be fitted with o low miass
rotor which ks patallel to the direciion of water flow and exhibits dynamic thrust rellef, water
meters complate with T Type sirainer. 150 4064 : 2005 with valid CE mark mentioning nofified
body number glang with MID / OIML / 15O ceriificatien from o recognized Infemational
labaratory.

AME System:
AIAR System shall be Walk By / Drlve by mode, Wirelgzs AME trarizrecelverz thollbe directly

fitted an meter ar Inbuilt, IP-48 protection clads. water meter 8 AMRE Modiule shall be of sarhe
brand. Singie Command based AMR Recding and Minimum 90 days historical datfa refrive
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TECHNICAL SPECIFICATION

facility, alaram indication/ recording (for Reverse Flow. back flow, Peak Fow Minimum
Flow, Low Battary Alram, Volume below threshold. Voiumeabove threshiold, Reverse Mefer,
Meter Stopped]. Minimum 10 years of AMR medule bateery life considerng one ne.
cammunication per day.

21.0 MOSQUITO PROOF GRATING

Providing and fldng 100 mm dio. mosquito proef siginless steel overfiow grating for tanks
22.0 R.C.C. PIPES

SCOPE:

This specificolion covers ihe requirements fob manutaciure, supplying. lowering, laying.
lointing. testing and commissioning of reinforced cement concrete (RCC) pipes used for
the conveyancsof sewage & strom water .

CODES & STANDARDS :

The manufacturing: tesfing, suoplying, joinfing and testing at work sites of RCC pipes shall

comply with all cumently opplicokie siatutes, regulotfions. stondards and codes. in
parficular, thefollowing standards, unless othervize specified herain, shall be referad.

MATERIALS
IS : 4583pecification for pra cost concrete pipes [with and without reinforcement]
IS : 3597 Method of tests for concrele pipes.

IS : 432 Specification for mild stesl and medum [tensle steel bars and hand drown sfesl]
wires for concrete reinforcameni.

I3 : 53528pecification for rubber sealing rings for gos malns, water mains 8 sewers
15 : 31aMethed of test for sfrength of caoncrsta.

CODE OF PRACTICE

13 : 4536Code of prociice for plain end rainforced concrete

DESIGN

DCesign of RCC pipes including reinforcemeant defgils and. the ends of pipes shall be In
agccordance with the relevont clauses of 1S 7 438,

GENERAL

The method of manufacture of RCC pipes [Class NP 3) shall be such that the form and the
dimensicns of ihe finished pipes are accurdfe within the limits specified in relevant clause
of I8 : 458. The =urfoces ond edges of the pipes shail be well defined and frue, and thelr
ends shdll be sgueme with the lengitudingl axis: The end: of tha pipes shell be further
reinforced by an extra ring of reinforcement to aveid breckage during franspertation.
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TECHNICAL SPECIFICATION

The RCC plpes and rubber rings shall be systematically checked for any manufecturing
defects by experiznced supervisors so gs to maintain o high standard of quality.

The enginesr shall ot all recsencble fimes hove free aecess fo the plece where fhe pipes
and collars/rukber rirngs are manufactured for the purpose of examining and testing the
pipes and collars/ wukber rings and of witnessing the test and mionutfacturing.

Al tests specliled eithier in this engineer's raguireameant: or In the elevan! indion standards
shall be performed by the supplisr/contracter ot his own cost and in presence of the
engineer if he so detires. for this, sufficient notice before testing of the plipes and fiffings
shall be givan fo the enginesr.

I the test s found unsatisfaciory. the enginesr may reject any or all pipss of that lof.
MATERIALS
CEMENT

ulphate rasisfing cement shall be wsed for the manuiacture of RCC pipes and fittings and
shall conform o 15 12330,

AGGREGATES

Aggregates uted for the manufaciure of RCC pipes shall conform fo 3 of IS : 383, The
mceimum size of oggregaots should niot excesd one third the thickness of the plps or Z2mm.
whichaver is smaller for pipesize above 250 mm. Fer 80 to 250 mm size, the maximum size
of the aggregate shall be 10 mm.

MIXING AND CURING WATER

Water shall be clean, coloutess & free from objectionable guaniities of oraanic matter
alkall, ocld, salis, or ather irnpurifies that might reduce the sirength, durability or other
desirable gualities of concrete and mortar.

REINFORCEMENT

Eeinforcement used for the manutacturs of therienforced concrate pipe sholl conform to
mild steel Grade | of medium ternsiie siesl bars conforming o 15 432 [part-1] or hord-drawn
steel wire conforming to 18 ¢ 432 (pori-2) or siruciural steel [stormdard gudiity) bars
confamiing to’is 2062. Relnforcement cages for pipes and collars shiall be as per relevant
requirement of IS : 458,

CONCRETE

Concrete used for the manufacture of RCC pipes shall conform to 15 : 456, The minimum
cement confent and minimum comprassive strencgin of concrate shaoll be as per relevant
requlrements of 13 456, Compressive sirength tesis shall be condueted on 15 cm cubes in
accordance with the relevant requirements of IS : 456 and |5 - 51 6.

CURING

Pipes manufactured in-.compliance with 13 ; 456 shall be woter cured in cccordance with
the retevant requiraments of I8 : 456.
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TECHNICAL SPECIFICATION

DIMENSIONS & TOLERANCE

The infernal diomeier, wall thickness and length of bamrel, reinforcemeant (longitudinal and
spiral]; type of ends and minimum clear cover to reinforcement and strength fest
reguirementsshall be as per the relevant clousas [ tobles of 15 1 458 for closs NF3 RCC pipes.

The tolerances regording overall length. Intemal diometer of pipas or sockets and borrel
wall thickness shaoll be as per relevont clause of IS : 458,

WORKMANSHIP & FINISH
Pipes shall be sircight and free from cracks except that craze cracks may be permitted.
the ends of the oipss shall ke square with their longitudinol oxds,

The oulside and Inside surfaces of the pipes shall be smioetn, dense and hord, and shall not
be cogled with cement wash or ofher preporation unless oingrwise ogreed to between
the engineer and the manufacturer or supplier,

The pipss sholl be free from defect: resulting from Imperfect grading of the aggregate.
mixing or moulding.

The: pipes shall be free from local dents or bulges greater than 3 mm in depth and
extending aver a length inany direction greater than fwice the thickness of barrsl,

The devigtion from straight [r any pipe throughoUt its effective length, tested by meons of
rigicd sfralght edge parallel to fhe longitudinal axis of the plpe shall not excasd, for all
diormaters 3 mm for every meater run.

TESTING

&l pipes for testing purposes shall be selecied gt random from the siock of the
mionufaciurer ond shall be such a3 would not otherwise be rejected undar the criteric of
tolerance: as menfioned in i3 458,

During manufocture, comprassive strength of concrete cubes shall be done as described
in IS 516. For pressure pipes. saiitfing tensile strangth tests of the concrete cylinders shall be
cared out as described in 1S 3814, The monufacturer shall supply, when required to doso
by the enginesr, the results of comprassive etz of conerste cubes and split tersile tasts of
concrets cylinders mode from the concrele used for the plpss. the moanulfacturer shall
supply cylinders or cubes for test purposes required by the engineer and such cylinders or
cubes shiall withstarid the tesis prescribed 'as per 1S : 458, Every pressure plpe shall be tested
by the marufccturer for the hydrastatic fest pressure. for non-pressire pipes, 2 percent of
the pipes shall be tested for hydrostatic fest prassure in accordance with 5 458,

The specimen of pipes for the following tests shall be selected in occordance with relevant
clause of 1§ t 438 ond tests in accordance with the methods described in 5 : 3597,

Hydrastatic Test
Three-edge bearing Test
Fermeabliity Test

SAMPLING & INSPECTION
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I any conslanment. all the pipes of same closs and size and manufeciured under similar
condifions of production shall be grouped togetiter to constituie a lol. the conformity of @
let fe the requiraments of this-specificalion shall be gieerigined on the basis-of tasis en
pipas selected from it

The number of pipa: 1o be selected from the lot for tecting sball be In gccordance with
fable 22 oF 15 1 453,

Pipes shiall be selectad at random. In order to enzure randomnes of selection, all the pipes
in the lot moy be armanged In a serial order and starfing from any pipe, every pipe shall be

-salected fill the regusife number B obtained ond or preceduras givan In 15 4905 may be
followea.

Al pipes selected shall be inspected for dimensional reguirements. finlsh and straighiness:
A plpe faliing 1o sofisfy one or more of these requiremenis shall be considered ot defeciive,

The number of pipes fo be tested for fesfs under clause 10.2 shall ba In accordance with
column 4 of fakie 22 of |5 : 4538, These pipes shall be selecied frem pipes thot have safisfied
the regquirements of dimensons, finish and deviafion from siraight.

A lot shall b2 corsidered o3 conforming fo the reguiresmenis of 5 | 458 1 the following
conditions ore satisfied.

The number of defective pipe: (those not satisfying one or more of the requirements for
dimensicns, finish and deviation from siralght shall not be mors Than the permissibie number
given In clouse & & 9 of 1§ : 455,

All the plpes tested for various tests as per Clause shall satisfy coresponding reguirements
of the fasts.

In case the number of pipes not satisfying requirements of ary one ar mors lests, one ar
two further sampies of the samea size shall e selected and subjected to the lest or tesis in
which fhe fallure has occumed. Al these pipes shall satisfy the coresponding requirements
of the test. |n the event they do noet, the lot will be relected.

MARKING

The following Information shell be clearly morked on each pipe :

Infemal diamefer of pips

Closs of pipe

Date of manufaciure and

MNarne of manufacturer or His reglstered frademark or both.

CARTING & HANDLING

Unless waived by the enginesr, method statements shall be-suiomitted by the contracter
for the -approval of the engineer before the handling, transportation ard laying of any
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pipes commences. All pipes shall be handled ond siored in complionce with the
manufacturer's recommendations. Pipes and fitfings (speciale shall be fransporied from the
factory to the ceniral pipe store and unleaded there before belng fransported to site. At
every point of lecading or unleading. all pipes and fitfings shall be lifted wsing oporaved
lifting tocke. Unloading by rolling down any form of Inclined ramp will nat be permitted.
Flioble straps or singsshall be used to it pipes. Rope, wire rope, hooks or chaing shall not
be cllewed o come Into controct with any pipe surfioce, Al pipes shall be thoroughly
inspecied on arrival on site and Immadiately prior to instaliation: Any damaoge to the pipes
shall be nofified fo fhe engineer for c declksion as fo the occepiability of the plpes, with ar
without repairs ar remedial work. The final iudgement will be faken by fhe engineser based
on his judgement of the sultakllity of fhe jtems for the pupose Intendead,

STORAGE

Each stock of pipes shall contain only pipes of same clas ond sze, with consignment or
atch numiber marked on it with parficulars of suppliers wherever pozible. storage shall be
done on firm leval and clean ground and wadges shall be providaed aof the bottom layer o
keep the stack stable. the stackshall be in pyramid shope or the pipes laid lengfhways and
cresswise in eltemate layers. the pyromid stock shall be made for smaller dlameter pipes
for conserving spoce in storing them. the haight of the stock shall not exceed 1.3 mu

Fubber rings shal be stored in g clean, cool stors awoy fram windows. boller. slecirical
equipment and peirol, ol or other chemicak.

PIPELINE CONSTRUCTION (GENERAL)

Pipes shall be laid and jointed in accordance with all relevant recommendations of the
rmanufacturer. Any varlghions betwean the monufocturer’s mcommendations and this
specificgtion ¢hall be highlighted In the contracior’s methed stotemants and o ruling will
be glven with the opproval, All pipeioying shall be performed by experienced and
compaient pipelayers.

The fine of the plee shall be set ocut and agreed with the engineer wall in advance of the
excavafion. Surfoce sripping, excavation, plpelaying, backiiling ond reinstatement shall
follow each other without undus detay or intarval between these activities.

LAYING OF PIPES

Iri laying the plpes and fittings/ speclals the cenier for sach monhicle / chamiber or pipelins
shall be marked by G peg. Contractor shall dig hales for and sef up two posts {about 100 x
100 x 180G mm)| at each maonhole / chamber or junclion of pipselines af nearly egual
distanee from the peg and ot sufficient distances there frem to ke well clear of allintended
excaovation. so arenged thaot a sight rail when fized ot o certain level against the post
shiall cross the centfer line of the manhole/chomber or pipe lines. the sight rail shall not in
any case be more thon 30 m apart, Intermedicte ralk sholl be put up | direcied by
engineer. '

Baning stoves of 75 mm » 50 mm size shall be prepared by contractor in variouws lengths,
each length keing of o certain whole number of meters and with a fixed tee head and
fixed intermediote cross pieces: each about 300 mm fong. The top-edge of the cross piecs
rmust be fixed bolow the top-=dge of the tes-heod at e distancs equal to the outsids
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diameter of the pipe ar fhe thickrnzs:s of the concrete bed to be loid ot the cote may be.
the top of cross pleces shall indicate different levels such as excavation for pipe line, fop
of concrete bed, top of the pipe efc. as the cose may be.

The sight rail of size 250 mm x 40 mm shall be screwed with the top edge resting against the
level marks, The cendre line of the pipa shall be marked on the rail and this mark shal denote
also the meeting point of the cenire lines of any coenverging pipes. a line drawnfrom the
top edge of one rail fo the top edge of the naxt rail shall be vertically paralle! with the bed
of the pipe. and the depth of the bed of plps at eny intermediale polnt may be
defermined by lefting down the selected boning sfaff until the tes head comesin the line
of sight fram rall to rall.

The poszt and rails shall be perfecily squors end planed smooth on all sides and edges: ths
raile shall be polnted white on both sides, dand the tee-headsand cross-plece of the boning
staves sholl be pcﬂﬂied blazk,

For the pipes converging to a manhoie/chamizer at various levels, there shall be o rall fixed
far eveary different leyel when a mall comes within 0.60 m of the surface of the ground. @
higher sight-rail shall be fied for vse with the rail over the next geint. fhe posts and rails shall
in ne case be removed until the trench iz excavated, the gipes are loid and engineer gives
permission 1o procesd with the backiiling.

LAYING OF PIPES & FITTINGS/SPECIALS

The joints and interlors of all pipes and fittings shall be carefully clecned before installation.
wheanever pipelaying is interunted for any reasen. the open end of the pipslne shal be
segated with a suitable expanding stopper or a properly fitted temporary weodsn siopper
and exposed pipes sholl be suitably protected from stonss and other objects faling Into
the french from above.

The permissible tolerance for pipelines In frenches shall b2 dmm in level and Z5mm in fine
betwaen manholes. After the ioying of a length of a pipsline but before testing the crown
of the pipe shall be checkead for level and allgnment and any necassary adjusiment made
by unjeinfing and remaving the plpes cencemed, adjusting the bedding. relaying the pipes
and rechecking for line and level

For pipeline jointing systems Incorporating flexdble [elnting rings. pipes shal be lald with the
splgot end pointing In the direction of flow and with @ gap befween the end of the spigot
and the base of the sockel. or betweesn spigofs. nubber rings shall comply (oI5 1 5382

JOINTING

Pipe section shall be joined utilizing spigot and zocket flexible joint with rubber ring, az per
relevant IS after [ointing. axironecus materal, it any, shall be removed fram the-inside of
the pipe ond the newly made joints shall be thoraughly cured. the rubler sealing rings used
for jointing, shall conform to 15 : 5382,

The RCC pipe with he rubber ring accurately positioned on ihe spigot shall be pushed well
home info the socket of the previously laid pipe by meens of unifermly applied pressurs
with the aid of g jock orsimilar appliance. TheRCC pipesshall beof spiget and socket type
and rubber rings sholl be used, and the manutacturer’s instructions shall be desmed o
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form a part of these engineer’'s requirements. The rubber rings sholl be lukricoied befars
making the joint and the lubrhcant shall be soft «oop water or an apbroved lwbrdcant
-supplied by the manuiaciurar.

EEDDING

The type of bedding for the RCC plpes (grafular, conerete eradie — PCC, RCC. concrete
ehcasemaeant, etc.).

GRANULAR BEDDING

Matenal used for bedding should be of granular material, free from sharp edges and sharp
angles, well greded and durable under influsnce of ground water. The matericl seiscted
shall consist of gravel (uncrushed ‘or crushed|, crushed rock orf crushed concrels,
uncrushed gravel I oistalned from the notural disintearation of rock.

Well graded grovel of varying from 5 mm to 14 mm shall be used. percenfage
distribution of each size for gradad aggregate is menfioned in fakble 2.1 below.

Where pipes are laid with a granular bed or surcund the oppropricte: bedding material
shall, @5 soonas a section of irench hos been frimmad o grade, be placed caorefully over
the full trench width without segregation. The material shall be spread and thoroughly
compocted by opproved mechanicdl means In successive uniform layars ecch not
exceeding 150 mm compocted fhickness o produce g uniform bed te fre required
gradient. whare piate vibrators are used, there shall be o minimum of one pass for cruzshed
stone and two passes for sands. hand tamping will only be permitfed where insufficient
space & avallable to aliow the use of mechonical plant. the minimum thickness of
compaci=d granulor materal shall be as fallows:-

150mm [minimum 100mm Undetr sockets) ior plpe: not exceeding 300mm nominal
diometer. except when french iz In rock.

200mm {minirnum 100mm wnder sackets) for plpe: greater than 300mm nominal diameter,
or all pipes whean franch isinreck.

The pipes shall then be set avenly on the bad, great care belng taken to ensurs uniform
support for the eritire length of the gips.

Pockeis in the bedding shall be famed atf each plpe joint to pamiit jointing 1o be caried
out without the slesve or tockst of the pipe [oint bearing on the bedding materdal and
without bedding material enfering the jainf,

After the pipeline clignment ond jeints have been inspected and approved by the
engneer, the woier festing of the pipeline sofisfoctorly completed, and, whers
appropriate, the annulkar gap ot each pipe joint sealed, eachiolnt pocketshall be carefully
filed with granuiar material and thoroughly compacied up to the same level as the top of
the bedding. granulor bedding maierial of the same type shall be placed on both sides of
the pipeiine In successive uniform loyers not excesding | 50mm thick and compaecied
according to one of the metheds given in takie 2.2 as agreed with or directed by the
engineer. care shall be token to ensure than no cavities remain under the pipe. and that
the pipes are not displaced by differential pressure from sither side.
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When placing and compacting surround material the controctor shall take care not fo
disploce or damage the pipes. the fipping of surround maoterial from ground levels diractly
onic the plpesshall not be parmitted.

Unless ctherwise defailed on the drowings, for plpes with o full granular surround the
granulor material shall extend up fo o minimum helght of 300mm over the crown of the
pipes. for rigid pipes unless otherwize delailed, the granular material shall extend up o the
springing ievel of the pipe. the surmound shall be complefed by the coreful plocing of
selected excavated materialin layers not exceeding | 50mm thick. fhoroughly compacted
on both sides of the plpealine to o level ot least 300mm above the crown of the pipes.

For pipelinas of 600mm diometer or greoter the bed should be - prepared ahead for
approxdmately two plpe lenglhs whilst fwo pipes are being lald and the previous two pipes
are receiving fde fillng. for pipelines lass than 600 mm diometer the lengths of each stage
shall be agreed with the engineer. N

If the confractor wishes fo use any other method of laying pipes in granular bedding or
-surreund he must submif his prepesais in writing to and ebitain the approval in writing from
theenginesr well in cavancs-of the dote when he wishes to perfom the waork,

CONCEETE BERDDING
Concrete shall be grade M 20 unless otharwise detolled on the drawings: / BOG.

The minimum thickness of concrete batween the bettom:of the pipa and the trench shall
be 0.25 x nominal pipe dlameter, subject to 1530mm minimum. with o minimum 100mm
bensoth sookeis

The pipes shall be set fo comrect allghment os detalled below -

The confroctor may use recianaular concrete bilocks (two per plpe] mads of grade M15
concrete. cast at least 7 day: before use, fogether with pairs of approved hardwond
wadges of the same width as the blocks In ordar to align and support the plpe befors
concreting. the blocks ond wedges shall be of sufficient size and suitably founded on the
bottorn of thedrench to support the pipe adequately without setilemsant or movermsaint at
any stage. the blocks and wedges should be placed near the end of each pipe lengih
and should be left undisturbed during joinfing of subtequent pipes and during construcilon,
althiough the wedges should be removed during placing of the concrate.

Blocks may have thin fie wires cast in fo ossistin holding down fhe pipe when the concrate
-sumrcund s beling mechanically vibrated.

Alter approval of the joints and safisfactory tesfing of the pipefine o fransverse flexible joint
shall be formed by insertion of a tempiote of comprasible [oint flller consisting of Diturmen
impregnated insulating board as per 85 1142 part 3 or other equally compressible miatericl
shaped exaclly fo the plpe and full extent of the concrefe cradie or suround. unless
otherwise specified . the thickness of this flexible jaint shall be a minimum of 25mm.

For spigot and socket pipes. the flexibls jeint in the conerete shall be gligned with the face
of the socket. For slesve typs and flexible mechonical joints, the fledble joint shall b
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afigned with one end of the sleeve or mechanical |oint. In cerfaincaoses, aflexibie joint may
be required af both ends of the sleeve or machanical joint. The concréte infill for fiexibia
mechanical jeinis shall enly be plocad affer the application of the specrﬁed proteciion
muaterials o fhe joint. nesteel reinforcement shall poz: through the flexble joini.

Concraete for beddings. surrounds and joint infills-shall be ploced carefully and unitormly,
sultable measures being adepted fo ensure that the pipeline Is not disploced by differential
side prassure or by flotction. Concrete thall be properly compocted with purh{:ulex care
being taken to ersure that no cavities are left undemeath the plpe.

The concrate shall provide o minimum caver to the plps of 150mm for surrounds.
Concrete beds to pipes of all diameters and surounds to pipes of ane metre diameter or
lzss shall be poured In a single operation. concrete surrounds 1o plpss ever ong metrs
diameter shall normally be pourad in fwo lifts, with @ horizontal joint not mare than 100mm
below the crown of the pipe. concrete shall be prevenied from antenng pipe Joints.

Formwaork shall be used for all vertical focss. Side forms should net nomally be reguired, 1f
trench widins specified are such thaf the concraie bedding / surround will extend the full
width of the trench.

All formwork used for forming the concrets badding shall bs removed, unless the writlten
approval of the engineer is given to leave It in place for safety or simllar regsons: Where
side forms have b=en regulred, backfiling shall be proper fo fill the volds left on remeval
of the formwaork. '

The bedding ond sumound shaill be completed by the careful plecing of selected
excavated matenal in layers not exceeding 130mm thick. thoroughly compacted by hand
on both sides of the pipeling to a lavel at least 300mm cbove the crown of the pipes. as
this material s placed and compacted In the trench. the supports to the sides of the french
shall be concurrently parily withidrown 2o thot there are no volds or Uncompacied zones,

Except where otherwlse spacified or Instrucied by the enginesr, no traffic load may be
imposed upon the trench within 72 houwrs of the placing of the concrete cradie ar surmound.

It the confractor wishes to use any other method of laying pipes In concrete cradle or
surrsund, he must submit his proposals In writing to and obtain the approval in writing from
the engineer well in advance of the dals when hie wishes to perform the work.

SPECIAL FOUNDATION IN POOR S0OIL

Whare the formation of the trench is found to consist of mataral which s unstabie o such
a degree thatin the opinion of the engineer, it connat be removad and replocad with an
approved maleral thoreughly cempacted in place fo support the pipe  properly. o
suitable foundation for the pipes. coensisting of piing. fimbers or other materick shall be
prepared by the contractor and as instructed by engineer.

INSPECTION OF PIPELINES

As soon as the pipeline hos been complefed from manhoie o manhole the coniractor
shiall run fhraugh the pipet both bockwards ond forwards a double disc or solld or closed
cylindar 75 mm lass in diameter then the intermal diometer of pipes.
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IF-as o result of the removal of any abstruction: the enginser considers thot dormages may
have been couzed fo the plpe lines. he shall be entitied to order the sirafch to be tested
immediately. -sheuld such test prove unsalisfactory, confractor shell make geod the
pipeline and comy out such further fests as are orderad by the enginear.

SITE TESTING

After laying & Joirfing of RCC pipss s compleied the pipe ine shall be tesied. Al eguipment
for tesfing shall ba supplied by the confroctor. demaoge during testing shall be corifractar’s
responsibilty and shall be rectified by him to the full sofisfaction of the enginesr, water for
tesfing of pipeline shall be aranged by the conracier af his own cost.

After the joints have been checked by the enginser and beafore backiiling of the frenches;
thew=rtire section of the sewer shaoll be proved by the confractor fo be watartight oy filling
the plpes with water fo the leval of 1.50m above the top of the highest pipe In the sirefch
and haading the water up for g period cf one hour. the apooaratus used for the purcose of
testing shall be approved by engineer. the coniractor If required by the engineer shall de-
water the sxcavated pit and keep It dry during the period of testing. The loss of water over
a pericd of 30 minutes shall be measured by adding water fram a measuring vesse!l at
regular 10 minutes intervels and noting the quantity required fo maintain the arginal water
level. for acceptance of the section of pipsfine under test the average guantity adaosd
shall not exceed 1 lire/ hour/100 linear meatres / 10mm of nominal intemal diometer. any
leakage Including sxcessive swealing which causes a drop In the test water level In excess
cf the perrrri'l'ied'famﬂll.ln’r will resUlt in the pipeline being relected. the confracior will be
raguired to remove and re-lay the pipeline for re-tesiing.

Water used far the test shall be removed from pipes and not dischargad fo the excavated
trenches,

23.0 HYDROPNEUMATICS SYSTEM:

Scope:;

The specification covers design, performance, manufaciure, construction features.
inspection, testing. delivery, instollation. commissioning of Hydro pnedrmnatic
pressirired system consisiing of balancing fank with mowniing pads. pump-mator
sat with coupling and couping guoard, common tase- piate; bell mouth, piping,
zalation valves, NRVs, fittings, control panel, prassure switches, Foundation 58 MNut, 88
washiars, 35 bolt, antivibration poed, suction h2ader Pipe ond Valve from UG tonk o
Pumip , Strginer, Suction , discharge and All flonged end. pumps & dllied pliping and
acoessories, expansion bellow, Completirg the pipe glignment ot the joint of
discharge header fo supply pipe with bolts nuts & rublber packing, chaoin pulley block
with endless chain . Eleciricol Panel. Caoble. coble fray up to pump panel and other
accessorias reguired for complete installation of hydre pneumatic system at site.

Cempr:xm seff-contained Hydro-booster system foctory fobricated and fitted, fully
Infegroted comprising of following :

In-line. vartical multistoge, centrifugal clear water pumps with 55-304 cosing, 5.8 304
impeller and $5-304 shoft, C.|. Base CED |Cothode Becirode Deposition] coafing &
head TEFC mator [with mechanical segl). dry run pratection, antivibration paid, 2
pole Motor & [E3 Efficiency.
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Panal mounted microprocessor based multi pump confrolier with large grephicol
dispiay with VGA 240 x 320 pixals and varlcble frequency drive VD) Infearated In
a single body. prassura sensor fransmitter, IP 53 enclosure, dicdes fo indicate pump
recdy. egrining. pump running and fault condifion, Corcade Operation. Each
incomer and Outgoing feeder should be capable-for proteciion against Overloed,
Short Circult and Phase reversol condifion and shall be copable to communicate
witty othver conirollers following. The PLC shall support MODBUS-IF communication for
fts compatioiity to integrale with 3rd porty BAS system. Controller shall autharize
Recd/Write command via BMS, Sysiem should be capable to compensate for
frictional losses af lower flows. All alarms should be displayed in the confroller. System
should be equlpped with dry nimning protection. Indicafion-of all ivpe of foults / on-
off status / eleciical parameters shall be avallakble on panel and ceniral [BAS
rnardtors. Or-off operalicn for all purnps: shall e gvailabls onBMS system.

Hacfronlc: ype low water level confraller with LED ponsl fo operate pump
[necessary contocts along with minimum one PLC oberaled spare contacts
required), with probe & all coniral wiing from Panel to fank fo operaie the system
automatic/manual & shall prevent the pumg from dry running.

Scape sholl oo incluas power and control .cable of required sizs, terminotion.

cabile fray from Pump o Control panal, contfrol cable oz wherever required etc.
complele the job.

Pre-chargad diophragm pressure vessel PN 10 with interchangeable membrane.
charging connection, connected to cutlet header with fecesary pipe, flanges.
gotkats, Bokating valves, nuts/bolis efc. complete.

Set of accessoriss such as Gl € Class headers of suction ond discharge for (working
and Asist by pump assembly| with CED Cogating, cast iron control valves, Cast lron
nonretum valves, presiure frarsducers, prassura gauge with Bolalion Valve of PN 10
etc. complete the job. Reguis cﬂm'pleie company fitted recdy-to-connect
pockagad sysiem. Pumping systam shall be as per GRIHA horms.

The ftems/guantities shall be meosured and pald upon completion of the linked
rmiiestone o per schedule 10 for the respective item.

Construction fedturss:
The major components of the sysiem shall be as follows:
A. PRESSURE VESSEL:

FRE tank {Pressure vessel] for min. 10 Kg/em?® Pressure rafing with inbuilt aireell to
be-provided if specified In BOG.

FRF Tank shall be fested of Factory as well cs site befare Ingtallation.

The tank shall be provided with cll accessories viz. mounting arangement,
isolation valve, pressure gaugs, afc-

B. PUMP:
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Infine verticol mulfistage pump shall be provided. Varoble frequency drive shall
be provided with one of the installed pumpe —if specified in Schedule of guentify.

Trie pumie = motor set and sholl be-suitable for 3 Ph., 415 V. 50 Hz. AC power
supply and having 2900 RPM spesd. The pump shall ke installed with solation
bufterly valve. non reium valve, sic. The deiglled specification for pump &
motar is as balow:

Verical iniine Pump

Codes & Standards :

The design and manufocture of the pump shall comply wilh all curently
cppilcaile statutes, requlaiiorns and saofety codsd in the localty where the
equlpment will be installed.

Design Features:

The pump shall be copable of developing required total head at rated capacity.
impellershal be closed type and shall be dynamically balenced. The pump shall
have non overloading characteristics:

Constructional Features:

The casing shall b2 of rigid construction and shall have side swecfion and side
aelivery in case-of infine pump and side suction and central defivery In cass of

submersible cantrifugal pume.

The pump shall hove very small length suction ond delivery plpe connections
whiich will result in miinimum friction loss.

Impeller shall be of one piece and shall be of $5 CF8 M.

The shait shall be-of 5.5, and itssurface shall be property finished.
Shaft slesves shall be providad 1o protect shaft from any domogs.
Bearing shallbe tall or roller type.

NMechanical seal shall be provided fo avoid any leakage.
Inspection & Testing:

The pump sholl be offered for visual Inspection before dispatch,

Material test ceriificates for fie various pump componants shall be fumished for
purchaser's approval.

Hydrostatic test shall be cormied out gt 1.5times the maximum dischorge pressure.
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All the tests shall be withessed by purchdser,

. Drawings:

Following drawings shall ke furnished by the Contracion

Owverall dimensional drowing.
Cross-sectional drawings with all dimension [varfical and horzontal] with Bill of
Matertal and Material of Corstruction.

Accessories:

The pump shall be provided with all cccesseries such os bose plate, foundotion
polts, stralner. pressure gaouge, ete. All occessories required for proper and safe
E&'!:_: aration shall be furnkhed with the pumpes.

Pressure ransducern

The system shall be installed with the pressurs fransducer which shall b2 sst of
predeterminea pressure o automafically conmtrol the pump cperation.

Drawings:
Following drawings shall be furnished by the CONTRACTOR:

1 Owvergl dimensional drc:w]ng_. ) _
2 Crosssectional drawings with Bill of Material and Material of Construction

Manifold:, Valves, Baze frame & Acceszories

Suction and Delivery manifalds in Hot Dip Galvanized steel. (88-110micron)
DIN standgard flange connections.

One nan-refum valve and olating valves for each pump is provided In
delivery side and one isolating valve s provided In suction sidle.

Manifold:s and velves gre-sditcile for | Sbar pressure rating.

Purnps shiould be mountad on the common boaseframe.

Baze frame and panel side support 5 In Gelvanized stesl.

duifeble rahge of pressure gouges and presswre fransmitier should be
connected o the discharge manifolds, ' '
Vibration dampening pad for minimize the noise and vibration in the system.
Concrate foundation as per monufacturer recammendation. (1.5 imes X the
weight of the Pumping system)|.-

[ B |
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TECHNICAL DATA SHEET FOR HYDROFNEUMATICS pumping system:

Data to be filed by

Farficuiar Corirasinr

Fump
Make

Type & Model Verfical Mullisioge

Cischarge in cumi/hr
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‘Parficular

Data to be filled by
Contractar

Head (Meiars of WE]

Nurmber of Pumps

Total systam How foum/br)

Shut off Head (Meters of WE]

Efficiency [%]

No. of 3tages

Suction End 1.D.

Delivery End 1.5,

Betlglls of M.P.S.H

Vibration lsolafion Detall

Skid Deiqile

COperating Weight

Crvargll Dimension (MM)]

Mechanical eal Detal

Matedal

Pump Head - Cast fron

Punnp Base- Cast lron

Impsler-35 304

Chamber-35 304

Shaft-55316

Motor stool-Cast Iron

Shoft seal Cartidge type [SIC/Carbon)

Fubber parie-EPDM

Motar

Moke

Model

Fowser Requirement (HF / KW

R.PM

No. of pole: 2 pole

Efficiency class-IE3

Insulation class-F

Enclosure closs-IP 55

Supply Freguency-30Hz

Supply voltoge-3X380-415V

Bullt in Themiicfor-PTC

Confral Pane|

Enclesure class-IP 35

DETAILS OF FLC

BETAILS OF VFE

Pressure Vessel

Moke

Model Number

Materal of construction [Vessel/Bladder|

Dimension

Owvarall capacity

Cutin/Cut-out setling

Capacity at specified cut-infeut-out
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TECHNICAL SPECIFICATION

. Data to be filled by
o Chitocte
Crvargll dimension of skid mounted system
Weldht [Static/Dynamic)|

ACCESSORIES & SERVICES REQUIRED

Bosze Plate

Foundation talts

Companicn flanges

Apars parfs reguired

Maintenance tools required

Cutin prassure -

Cul off pressurs

Plant room suction mafching flange & outside
plant room flange

Sucfien & deiivery piping: M3, hot dipped
galvonired, Closs "C' with CED Coated

Suction, delivery valves & header viglves:
Required, langed Cast ron valvas with 53
intermnal parts.

Make: Kirioskar / K58 / AUDCO/ FLOVEL
Flonged Ball / Butterfly valve on suction and
defivery of each pump & Flanged Non siam,
spring operdted dual plate vpe check valve on
delivery side of =ach pump & on haadsar

Conirol Panel: With Starter,

Ona purmp of similar rafing shall have VAD
Required wifh all protections & sequential fimer
for main pumps. )

Ao required Anolex / CClJ Gloster make coble:
fram motor o panet

Level Tranirnittar: Reguired for 0-5 mir. Range
arid shall be panal mounted and interdociding
with pump

Pressune Transmifter

Presure Gougse: BEeguired ot delivery Reader.

Gaskets: ' Chompion 'makes

Hardware: Zinc coated

24.0 DRINKING WATER TREATMENT PLANTS

Beversa-csmcsk Automathic, waier reatmient plant comprising of RO plent efc.according 1o
input water quality/ anclysis. The scope shall include Interconnechon piping, vohves, instrurnanis,
ock wash amangement, Including Row woter inlet pumps a 1 weorking + Iztand by pump set, micren
filter, Hign pressure pump [IW+3), and all other regquired pump set & auto eperation, including dry
run protectien. RO Medule, all volve confrels, 55 316 inferconnecting piping of suction and
discharga header. conirol ponal and ofher neceszary cobling works, 2 pole Mefor & 153 Efficiency
efc, complate fhe p::l:- Parnel maunted PLC based pump controfler, IP 55 enciosure, ON-OFF and Tnp
indicafing lamps in each incomer and oulgoing feedars, The PLC zhall sppordt MODAUS-P
communication for its compafibifity 1o infegrafe with >d porty BAS systemn. PLC =hall cuthonze Read/
Write command via BMS. earthing. inferlecking omongement, dry un protection. coscode
operafion, working [/ standby selection, with: prowvision of remicte on/off operafion complate as
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TECHNICAL SPECIFICATION

required, The on/off operglions for Gl gumips sholl be aviiicble on cantral BMS sysiem. Bach incomer
and Outgoing feader sholld be copable kor protection ogairst Overload, Short Circuit ond Phote
revatsal conditien and shall be copable te communicats with BMS. Scope shall alsa include supgly.
laying, terminafion of conirol and power cables of adsguaie size, and arangemsnt of cable tray
from Pump o Confral pane! et to complete e job: SITC of  slecironic ype:low woier level
controlier with LED ponel to cperate pump [necessary contacts along with minimum one spars
eantact regured). with probe & af cenirel wiring to operate the system automatic/manual 2 shall
pravent the pump froem dry runming.

Meunfing Height : 520mm from tha beftem of fank. Fic of slectronic type low & high water lavel
cantrafier with LED panel fo operafe pump {neﬂe:ﬁ:m_.r contacts giong with mimimum ore soare
cantacts requirad), level confraller with operaiicnal mode as one pump workng of low leve!, both
pumps at high level with '@ hooter alam and cut off ot dry leveal with probe & all confral wining o
oparote the system ouiomatic/manuel & shall prevent the pump from cey running.

Mounfing Height (Low Lawel) © 500mm from the bottom of tark
Maunting Height |Hight Level] ; free boord level of tonk Al Automotic valve to be Bechonic
ﬂﬁEmt&d

All Pumiping systems sholl be o3 par GRIHA Nesmz,

25.0 5SS STORAGETANK:

55 316 Drinlang Waoter storege tank , Workiryg Pressure - 6 Bar, test prassure shall be 1.5 firie wath
flonged conneciion oz reguired, capable of stordng Cold waler Insulcied with 30 mm thick PUF
Insulohon with 26 swg aluminium clodding. Shall shall be fabacoted wath 2 mm thick plote and
dished 2nds with 2 mm thick plates: comglss with manhole cover, saiely valve droin, nezzle, inlat
and gutlet nozzles indusinal type temperature Indicator. The-storoge tank shall be: provided with
Manhele Cover. item including of necassary supperfing stand ete. complete the job.

26.0 WATER COOLER WITH RO

Providing end fidng 3.5, water cocler of 80lir storage capacity with &0ifr per hr. cooling
capacity. Including Inbullt B.C.Pianf condsfing ‘of corsidefing fhe inbullt booster pump,
dry run profection, woter purification filiers, piping. isolation vaives, insfruments supports.
elc. complete & Medium Penetration UV, Including all Infer connecfion piging and valve
all comp. System as per drinking watar IS standard requirament, it is recommended to
provide blending systemn of water at offain T0S level between 230-300 ppm. The supplier
has fo also supply and installation of 35-316 storage tank - 80 ir. capacity.

Material:

The waier cooler thall be suitable for operafion on 230 V +/- 10% ., 50 Hz single phose AC
-supply with hemmeticelly sealed type suciion cogled comprassor with everload protection
conforming toi§ =10417[part |) : 1983 with amendment no 132,

Tank:
Tank shall be fabricated from 55 316 at per 51 304 and shall b2 made by electically seam
welded lap jaints with PUF insulation, with required numizer of Taps. Use of lecd soiderng

maferial for sealing the joints of waler tank iz not permitted. Water fank cover and lid
bottom: shall be made of 1.25 mm aluminium sheeat duly anodized / 2poxy painted / high
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TECHNICAL SPECIFICATION

impact pelystyrene [HIP] of 1.3 mm thickness. Posiiive locking of the lead is o be providad
[lock with two keys). A drain valve of the botfom of the storogs tank fo be provided o
draw out waler while cleaning.

Cabinet (Body):

The cabinet of the water cooler shall be made of 85 316, The front panel, below the
water outletz In the storage type waler coolers shall be mads of stalnless stesl. The drain
pan for storoge type waler coolers shall b= moade of stalnizss stesl. The bottom pedesial
shall be maode of sfainless steel, Pedastal shall have o minimum ground clearance of 100
mim foraase of cleaning. Pedestal shall ba sfrong encough to withstand weight with
storage tank full ond shall be reinforced to prevent skewing: The body shall be held
securely with the pedestal with stoinles: stes! nuts and bolfs. The drain size should be 25
mmor alceve. In case water oullel: are provided on three sides then all the thres lower
panel shauld e made of aluminiunn shaet ar stoinless stael theet,

The mild steal componenis used In the manufacture of the cabinet shall ba Individually
degreased, pickled, scrubbed and rinsed fo remove greass, rust, scole or any other
foreign slements. Immediately affer picking the M§ paris shallbe given  phesphate
treaiment. The componenis along with the front panek shell then be given a primer coat
with @ finish coat of stove with o finish coot of stove enamel paint. The finish shall be
sroothard uniform with lard tough film of the enamael adhering to the:surfoce. The finish
shall be free from dll the visibie defects and shiall not chip whert topped lightly with a dull
pointed instrument. Altematively methed of cormosion protection like plastic powder
coating, slectrostatic painting shall be pemmitied

Befrigeration colls to be fully seldered to the outside of the tank for good thermal contact
and net mersly fockweldsd,

There shall not be ony gop between water tank cover [mosk] and water tank 1o preverit
rodent/ Insect/ dust entry.

Water tank overflow thould be adequaiely coverad with strainer such as-wire mesh efc fo
avaid rodent/ insect/ dust antry.

Condenzer Fan Molor:

The condenser fan motor sholl be capacitor start and copacitor run (C8R) er permanesntly
split capociior [PSC| oralternatively permanenily bricated motar may be provided.

Thermostat:

The thermostat shall conform fo |8 11338-1985. The pesifion of the thermostat shall ba
adjustalele through a rotary switch mounted on the front or side panels. Min and max of
the thermostat seting shall be from 0 degres Cekius and 25 degree Celsius which shall be
marked,

Method of Construction:
The water cooler shall be fixed af designated place or as directed by the DTA, duly

connecied with inlet and drain by leak proof joints. The water cooler is to be erected on
stand and tested.
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TECHNICAL SPECIFICATION

Mode. of Measurement: Executed quantity shall be counted en number basis. fi.e, sach)

UV Drinking Water

Model Name Dala to be filed by
Confractor

Flow Rale & GTY
UV Dose

YUY Transmission

Voltage

Maximum Power Consunmption
Number of Lamps

Rating

MOC

Max. Lamp Cable Length

MOG s
End Conneclions [A5A 15O FF Flanges]
Max. Operating Pressure

Max. Operaling Temperature

Max, Sanifizafion Temperaturs.
 Quariz Jacket MOC

L-::m;} Replocement Reminder

Lamp Failure Indication [with Alarm]
| UV Iritensity Metar w/ 4-20mA Quiput
Automatic Wiper System

Sﬂniinry T{: Ericd Cannections

roa

Nitrogen F'uged UV intensity Sensor [with lselated
Design]

4-20m4A Output Signal

RS5485 / MOLBUS Inferface

Built In Dota Logging (3.000 records) -

Remote Lamp / On Off (hardwire or MODEUS)
Confrol Panal Temperature Control

[with autamatic over temperature shutofi]

Eeu::‘:uf "fempemhue Ccnirﬂl

1 Automatic Wip,mg on Low U,‘-.f

Lamp Paplacemerit Reminder
Caontrol Fonel Sofety Interlock Switch

27.0 BOREWELL DOMESTIC WATER TREATMENT PLANT

Seo-water revese-cimose (SWRO) Aufomafic, domestic wofer trectment plent compngng of
muitigrade sand fiiter, Activated Carbon filter, RO plant ete. according to input water quality/
analysis. The scope thal include infercannechion piping, valves, instruments, back waosh
arangement, I.n(:iu{ﬁr.-g Raw water iniet pumps a lworking + Istand by pump s=t, micron filter, High
prezse pum [IW+is), ond ol cther reguired pump approved moka) fhe pump et i auto
ooerafion, including dry run protection, RO Medule, all vaive controls, 55 316 infercennediing piging
of suction and dischorge header, canirol panel and ofher necessary cobling works, 2 oole Motor &
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TECHNICAL SPECIFICATION

IEZ Efficiancy eic. comipletz the job. Fors! micuniad PLE based pump confroller, P 55 ehicloalre,
GN-OFF ond Trip Indicoting lomps in eoch incomer and oulgoing feedars, The PLE shall supper
MODBUSIF cemmunicafien for its compaficlity to infegrate with 3rd party BAS sysfem. PLT shall
authorize Reod/Write commoand via BMS. Egriting. interdocking arrangemesnt, dry run protection,
cascade opsration, werking /[ standby :=lacfion, with provision of remote on/off opesotion
compiets as requirsd. The on/off operchions for all pumps sholl be ovallaoble on cantral BME system:
Eoch incomer and Ouigeing feeder should be capcbile for pretechon against Overlead. Short
Circuit and Phase reversal condition and shall be capable to communicats with BMS. Scope shall
alee includa 5.1_;r;::;:.~t'51r laying, ferminafion of conirol and power cakles of odeguole sze. and
aranasmeant of cable fray from Pump te Control panal efc. to complate the job. STC of electronic
type low water leve!l controlier with LED panel to opergte pume [necessary contacts along with
minimum one spore contoact required), with peobe & all confrol winng fo cperote the syster
automafic/manual & shall prevent the pump from dry runRning.

Mourifing Height : 500mm from the bottom of tank (RAW UG Tank) $AC of slecironic type low &
high water level confroller with LED paniel to operate pumip (necessary contact:s aiong with rmirmum
one spare contocts required), level coniroller with aparafional mode ds ons purmp working of low
level, both pumips at high level with o hooler-alamm ond cuf off ot -dry leve! with probe & all conirol
wiring o operate the fystem automcicimanual & shall prevent the pump friom dry running.
Meuriting Height [Low Level] @ 500mm frem the bottom of fdnk (Tregted woler UG tonk)

Mounting Height [Hight Lavel) : 3000 mm from the bottom of tonk [Treated water UG fank).

Al Augtomatic valve to be Blectronic opercted. Row Water Paragmeaters (ppmi)/ Borewsll Water
Parometers: Scope shall alsa inclode for borewsll ofl woter test porameters for the dengn of SWRD
Piant consider 1.5 fimes 108 as compared 1o Test repor.

Congder T05: 5000 minimiem Tor designing of RO Plant, Balow Treatmentschemea & indicafive only. If
any ofier reatment i required, fo bie done by the confracter, allinferconnecfion piping 35 316 only.
Treated Water Porameiers (PPM) pH : 6.0 - 7.0, Totol Disselved 5Sofids : 100, Total Suspended Sofids -
Nil, Tofal Hardness a3 CoCO3: 16

Technical Detdils WIF FEED PUMPS Capadily p2r pump - o8 per vendor, Head -35 mt Approx.
Lecation -Pump Boom Moc: 53 body with Cl Casing 1 Set =2 Mos, Pump (1 Wc&rhﬂg + 1 Stondby -
catcode operafion] Sucfion heod -flooded posfive suction Chiofinafion Dasing System Pumg
Copacilty 1 0-41PH ot 3.5 kgfcm2 MOG 1 PP -:}Jﬂn*hw 01 MNo. Tank Capiacity : 100 Lire. Tonk MOC !
HDPE Quarnfify § 07 Mo,

MULTI--E2ADE PRESSURE 5AMD FLTER: Guaonfity @ 1 no., MO.C. 1 FBP , Pow Baia | os per vendor

cum/hr. Filtrcion Rate: 15 cumilsgmit/or. Type of Unit: Down Bow, Filter Medio © Silica, Pebbles,

Cravels And Quartz Sand, Size 1 As per Vender, Typs of Unit 1 Vertical Cylindrical. Werking Prassure

kafem?2 : 2.5 inferconnection Frontal Biging: $5314 . Accesmones & instruments : 1. Prassure goge :
af miet & cutlef

ACTIVATED CARECN FILTER: Quantity : 1 now M. O.C. . FRP, How Rode | {:ﬁper vandar CJ-JI'ﬁ.I"hI Fifrafion
Rate: 15 cum/sgmit/hr, Type of Unif: Down Fow. Fifer Media: Acfivate Carbon, Size : As per Vendor,
Type of Unit : Vartical *"‘yﬁnf:[m:ﬂi Working Pressurs Fg-’cfrﬂ 2.5, interconnechon Froatal Piping:
35316, Accessanes & Instruments ; 1. Pressure goge : at inlet & oufist,

Anfiscolant Doding System for RO: Pump Capocity : 0-6 LPH atf 3.5 kg/em2. MOG 1 PR, Quantity : 01
ta,. Tonk Copacity : 100 Lrs,, Tark MOC | HDPE Guonfity 101 Ne.

SMBS Dosig System for RO: Pumip Capacity : 04 LPH ot 3.5 kg/oma. MOC 1 PP, Quantity : 0 Mo, Tank
Capacity : 100 Urs,, Tank MOC : HDPE, Quanfity : 01 Mo.

Acid Dosing System for RO Pump Capacity ; 3-6 L2H ot 35 kgfemZ MOC : PP, Guanfity : 01 Ne. ,
Tank Capaciiy 1 1001, TenkMOE 1 BOFE: Quanfity 101 Me
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TECHNICAL SPECIFICATION

Micron Carfricge Filter with Auta Dump Valve for RD:- Capaocity | as per vendor m3/iir, Housing MOC
: 55316, Mo, Carindges : 1 Lot MOC PP, Sizs & 05 Micron, Size Suitable, Quaintity 101 Ne.

Highi Pressure-Purnip Wit VED for RO- Cooocity per pump - oz per vendorn Head: as per vendor, |
Set =2 NesPumnp (1 Working + 1 Standby - cascods operation), intenrediate High Pressure Pump
With VD for RO Copacily & heod: aosper Mandar 1 Sat = 2 Nes, Pumg (1 Workng + | Standby -
cascode cperation), RO System WiTH 3KID AND ELECTRICAL PLT PANEL AND INSTRUMENT - No of
Uit @ 1 ndg., Feed Fow rafe : as:per vendor, Permeate Bow rafe [ g3 per vendar . Recovery : 30% .
Membrane Typa: Sea-water revarns-osmesi [SWRO| RO COF System:- ROCIP PUmMpE : As parvendof,
MOC : 55316, PPM : 2900 RPM, Mo: of RO CIP Pump : 1 Mo, MCF § 5 Micron, MOC — PP, tlo of MCF
Wnit < 1 Mo, TIP Tank : 500 Liter HDPE.PH Coraction Dosging Systermi- Pump Copacify : 0-6 LPH af 3.5
kafome, MOC PP . Guanfity : 01 Mo., Tank Copacity - 100 Urs., Tank MOC : LLDPE, Gaeanfity : Gl
Mo, Piping:- High Presiurs F’1p-mg 55314, Low Pressirs Piping - 55 316. Fow Meter: | nos. WP Feed
Pump Dischargs header, | nos, RO Permeate water, 1 niss. RO Raject water.

28.0 DEWATERING PUMP FOR SUMP DRAIN:
SCOPE

The scope Includes Supply. Instalotion, tasting & commissioning of Submersitle Non-
Clag, single stage, single eniry purmos connectad to TEFC sulbmerzible motaor for 415
+ 10% volts, 3 phose, 50 cycles A.C. power supply with mechanicaol <=al. pump
connector unit with vbber diaphrogm and band, vertical discharge pipe. The pump
shall be pravided with g fiffing devize of pull chaln/guide rail. [Pumps suitable fo
nandle solids v fo 20 mm size with C.. body, 53304 shaff, C.1./535 impeller].

Panel mounied microprocessor-bosed purnp confroller, IP 55 enclosure, ON-OFF
cnd Trip Indicoting lamps In 2ach incomer and cutgoing feeders. The PLE shall
support MODBUS-IF communication for its compatibility to Integrate with 3rd party
BAS system, PLC shiall cuithorize Read/Wrle command via 8MS. Inferocking
arangement, dry run prefection, cascade operation, working / standby selechion,
with provision of remote on/off sperafion complete os require. The on/off operafions
for all pumps shail be available on central BMS sysiem. Eoch incomer and Outgoing
feeder should be copable for protection against Overload, sarthing, Short Circult
and Phase reversal condiflon and shall be caopeble to commuricats with BMS,
Scope shall also Include supply. leying. termination of cantrol and pewer cables cf
adequate size, and arangement of cabie fray fram Fump fo Coritrol panal efc. to
complete the job.

SITC-of electranic fyps High, Medium & Low water level confroller with LED panel to
cperate pump [necessary contacts along with minimum ane PLC spare coniacts
reqguirad),level contfrolier with opsrational moeds as one-purmp working at Medium
level. both pumps at high level end cut off at ary lsvel with probe & all control wiring
to operate the systern adtornafic/manuel & shall prevent the pump from dry
running.

Set of accessories such os CPVC SCH 80 discharge headers for (working ond sfand
by pump assembly] from sump botfom to Basement celing, Cast lron confrol valves,
Cast lron noneretum valves, pressure gouge-of PN 10 efc. compiete the job. Pumping
systern shall be os per GRIHA Norms. '

DESIGN REQUIREMENT:
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TECHNICAL SPECIFICATION

The total head capacity curve shall be continuausly rising towards the shutoff with
the highest at shut off.
The pump-shall run smaoth witheut undue noize and vibrafian.

The power rating of the pump motor shall not ba less thon the power reguired. from
zero dischorge to zero head.

Pump shall be submersible. single stage and non-ciog fype.

it shail be sultable for handling turbid water containing siingy materials. The pump
shaoll be designed te handle solids up 1o 50 mm dia size.

Delivary plps shall be CPVC SCH B0, The required length of pipes and fitlings up to
discharge polnt shall be provided with necsssary fittings.

Leve! switch (mercury/magnefic reed) fo sfop fhe pump automatically shall be
supplied with the pump. Pump shall have three phase cannections.

TECHNICAL DATA SHEET FOR DEWATERING PUMPS

Data to be
Particular filled by
Contractor
Pump
Maoke
Type & Model; Nonr-Clog Sutbmersibie pump semi open
impeller

Discharge in cum/hr.

Head (Meter of WC|

MNumbsr of Pumps

Toial system flow (cumm/hr.)

Shut off Head (Meters of WC)

Efficiency |%}

No. of Stages

Suction Erd |.D.

Dealivery End LD.

Detalis of N;P.5.H.

Vibration lsolation Detall

skic Details

Operating Weight

Cwverall Bimenszion [MM)

Mechanical $eqal Detlail

Material

Pums Housinig: Cast iron. DIN W.-Nr. GG20
impsller: Buctile Cast iron. DIN W.-Nr. GED4350
imp=llers Type: Semil Cpen Impetlier

Maotar hotting: Cast ron, DIN W-Nr. G5E20
Al O rings: NBR Rubber

Rotor shaft: stainiess siesal

Type Bearing: Double-row angular contact ball bearing.
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TECHNICAL SPECIFICATION

| Data to be
Particular filled by
Contractor

lMeckanical Saal Double machanizal s SIC/SIC.

Free Ball Fuun_ge: - 20mm

Maotor

Maoke

leTa =l

Fowsar Requlremeant {HP /KW

B,

MNo, of pole; 2 peles

Efficlency clos=-E3

Insulation elass+

Type of Moier 3 Phase Induction Mofor.

Supply Frequency-50Hz

Supply voltege-3X380-4135V

Frotection sersor- Thermol ond moisturs ssrisor

Confrol Panel

Enclosure classiP 55

DETAILS OF PLC

ACCESSORIES & SERVICES REQUIRED

Companion flanges

Spare parfs recuired

Maintenance tool: retuired

Flant room oulside plani room flange

Suction, delivery valves & header valves: Required, flanged.
Cast Iron valves with 58 intemal parts

Make : Kiroskar / K38 / AUDCO/ FLOVEL

Fanged Bail / Butterfiy valve on sucfion and dslivery of sach
purmp & Flonged Non slam, spring operated dual plate type
check valve on dellverysidge of sach pump & on header

Confrol Panel: PLC With Starter.
Ako requirad Finolex / CCl / Gloster make cable from mator fo
pansl

Level Transmitter: Required for 0-5 mir. Range and shall be

panel mounted and Intedocking with pump

Pressure Gauge: Requlrad ot delivery header,

Gaskets: ‘Chompion * make

Hardware: Zinc cooted

Mote:

1) M - Denotes material test cedificate required.

2} Other specifications not menticned in datasheel, shall be considered as per
tender specification.

AIR TO WATER HEAT PUMP

Air o Water Heat Pump olong with healing element of required copacity capable

‘of operation on glr to water basis, patented AES enhergy saving system, time sefting.

thermostat sefting olong with storage tank, The Heat Pump Systern should be based
an o open circuit hot waler design temperature of 60 "C out of the unit with 20°C
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TECHNICAL SPECIFICATION

input water temperature for operation.
Heat Pump Copacity: As per BOQ

Relrigsrant - B407C/ 410/ 134a, Out Put Hegling Capacity, COP: 3.6 1o 3.8 and
power connected load as permanufaciure standard.

The unit shall have Iis own insulcted storoge capacity of 1000 ir With PN 10 rating.
The unit shall have all 2lectical and Hydraullc safety devises inbuitt,

Hot Water Inlet/Out let Temp : 20 Deg C / 60 Deg C . jtem including of Bectrical
Panel. piping work and 38mm Rock wood Insulation with 26G Aluminum Cladding in
all piping. These units shall be compleiely factory assembled including thematic
scroll compressor, air cooled condenser. Heat pump B eguipped with
microprocessor-based conirol, safety device, digital display unit, slectrical panal,
Inbuilt pumping syttem & Sali<laaning system, Pump Shall hove Working + Stand by
with Autornatic Coscode Operafion. The contrailer shdll support MODBUS-IP
communication for s compaiablity to intergrate with 3rd party BAS system.
Canfroller shall authorise Read/Write command vig BMS.System should be copable
to campensate for frictional losses af lowsr flows. All elams should be displayed in
the controller. System should be equippad with dry running protection. Indication of
all type: of faults / on-off status / slechical parameters shall be-available on ponel
and ceniral IBMS menitars, On-off operciion forall pumps shal be avdlabls on BMS
system.

All Pumping system shall oe o3 par GRIHA MNoms
Hot waoter pressurize storagse tank
Scope:

supplying. erecting and testing of horzentol/ vertical, pressurze Mild steel heavy
duty storage tonk of 10Bar working pressure, all internal surfaces exposed to waler
arz gigss-linad, Permo Glass Ultra coat second-genanation glass coafing technology
prevants comosion. With replaceable magnesium anode, femperature and prasiure
valve, with stainless stee| spring set 95 degree Celius, anclogue femperafure;
Copper coll provides prolonged Ife and maoximum heat fransfer efficlency: The
smart confrol Hectic Expansion Valve [EEV) occuratsely controls the refngerﬂnt
wvolume o emsure the unit performs fo maxdiniumm Sfficiency

Insulation: Enfire tank = suroundead with high density floer glaz: Insulation to reduce
costly heat loss: non- sagging and vermin- proof. To mest ASHRAE 90.1b=1992
standard depth of inwlation cavity requires we To remote bulb- fype fonk
temperature control and themomeier.

Cabinet: heavy gauge stealwith high guality powder coat paint provides addifional
insulating quantities for greater energy savinos.

LININGS AND COATINGS '

Eocthy lining and cogting has parficular capabiliies and limitations. Plecse corisult
the factory for recommenduafions on the uses of linings for specific applications.
Thoraugh investigafion on the service life of steal fanks with protective coatings or
inings has led fo the recommendations of the following linings:
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TECHNICAL SPECIFICATION

Glgss-lined: These are nomally stocked fanks for water storage up to 82'C, with glas
ining te prevent comosion and addliien of nust o water. The glass lining was
developed over many years of ceramic research for @ wide variety of canditions.

Cement : A special formuiction of cement providges excallernt corresion protection.
Available oh 757 Lires and lorger sizes, A manhole or hond hole & included for
application of cement lining.

Epoxy : The applicafion of specially farmulafed epoxy makes this fining sulfable for
cold or hot water storage. A manhale or hondhele s Included for gpplication of
epaxy ining. Availoble on 757 Litres and larger sizes.

CATHODIC PROTECTION :Glas-iined, cement and epoxy tonks ars fumishad with
dnodes dasigned for moximum protection.

ACCESSORIES: Tanks will be supplied with the fitfings located as indlcated an fhe
drowings uniess spacified otherwize. A manhcle ar hondhole ks included an cement
-or epaxy fanks. A manhole or handhole = opfieonal on gloss-ined fanks:

suitable for floor mowunting, of :pecified copacily. ons inlet with nonseiurn valve,
‘one outlet with dead walght, presure reducing valve. stop cock: suitable to work
on 230/250-V single phase AT 3upply, hedfing slement of spacified woltage,
thermostal, control fuslble plug. pllat leme stfc. 51 mark only and marking of $ Na:
and dofe of erection. (15 2082). All Support MS Steel epoxy coated Siruciure for the
tanks. Scope shall alko includs for grouting of the stands in cement concrete.

Material:

Hedating Blement: Mineral filed / tubular / copper cord & nickel ploted, and
conforming to 1S: 4159, of specifisd wattoge.

Pilot Lamp: A neon gos field indicating lamp shows functioning of heafing elements
aleng with themestet & themeal cut-out.

Thermostal: A Stem type snop oction thermastat, which should cut off the elechic
supply automatically s per setting of temperature & should be 5] mark.

Thermal Cut-out: in case of themosial Tallure this cutout should cut off the eleciric
swpply automatically and should restart only on pressing the resef knot.

Pressure Release Valve: if prassure exceeds above 30 psl it should release the
pressure & should be fited on theinlet pipe.

Dead weight: It will cperate whan pressure In inside tank incregse beyend speciied
it

Fusible plug: Cost aluminium ody with threoding. and hole for plug with fusible
metal. The metal shall be fused, only all the other safefies fails & at high pressure

Hardware: 100x10 mm groufing bolts, MS washars, nuts, etc.
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TECHNICAL SPECIFICATION

Wall Fasteners: 100x10 mm with vertical cufs. and pin at the centra. washer and nut
etc., moade of MS. [Similer fo Ancher baolt fastener)

HOT WATER RECIRCULATION PUMPS:

Scop=:

The specification covers Supply, installgtion; festing & commissioning of ohline
Themastat with Timer bosed circulation booster pumps af Terrace Level with Require
head direcity coupled with the moforwith 55 casing, 35 impaller, 58 shaft and driven
tiy 415V AC. 3 phase, 50 Hz.motor running ot 2900 RPM speed and shall be supplied
with all cccessories viz. base plate. coupling: metor, Antivibration Paid, 2 pole Mator
& |IE3 Efficiency elc. complete. Paone! mounted microprecessor-bosed pump
cantroller, 1P 55 enclosure: shall Include the thermostot, required sentors and the
firmer control pansl, ON-OFF and Trip Indicoting lamps in =2gch incomer and
ouigbing feeders. The PLC shall support MODBUSHF eommunication for s
compaliGility to integrate with 3rd pariy BAS syziem. PLC shall authorize Read/Write
commend vie BMS., ecrthing, Interdocking crangement, dry rinning profection,
coscade operafion, warking / standby selection. with provision of remote on/off

-eparation complete as require. The on/off operalions for all pumps shall be available

on central BMS system. Eoch Incomer and Oulgoing feeder should be capable for
protection against Overload, Short Circuit ond Phase reversal conditienand shell be
capable o communicote with BMS. Scope sholl alzo Include sopply. laying.
terminafion of power cabbles of adequate size, and arangerent of cabie traoy from
Pump to Conimal panel efc. to complete the job. Sef of cocessorias such as Gl C
Class headers of sucfion and discharge far [working and Asist by pump assembly)
with CED Cogafing, Tast ron contral valves. Cast iron non retum valves, Themestate,
Timer operation. pressure gauge of PN 10 ete, complete the job. Reguire complete
campany fitted read-to-connect packaged system. Pumping systemn shall be- os
per GRIHA MNorrris.

The items/quantifies zhall be measured and paid upon completion of the linked
milestone az per schedule 10 for the respecfive item.

Conztructfion features:
Tha major compeoeneris of the system shall e as follows:
A. PUMF:

Infine verical multistoge pump shall be provided. Variable frequency drive shall
be provided with one of the instailed purmp —if specified in Schedule of gquanfity,

The pump —mater set angd shall be suifable far'3 Phe, 415V, 30 Hz. AC power
supply and having 2900 EPM speed. The pump shall be installed with isolation
busiterfly valve. non refurm valve, eic. The detalled specification fer pume &
migtor B as E=low;

Horizontal Mulli stage Pumpas

Codes & Standards :
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TECHNICAL SPECIFICATION

The design ond manwfacture of the pump shall comply with all cumsntly
applicakle statutes, regulations and safely cedes in the locality where the
equiprnent will be Instaliad.

Design Features:

The pump shall be copable of developing required tofal heod af rated capacity.
Impeliar shall be closed type and shall be dynamically bolanced. The purmg shall
hove non averioading characteristics.

i. Constructional Features:

The casing shall be of rigid construction and shall have side suction and sids
delivery In cgss of Inline purrip dnd side juction and cariral delivery In case of
submessible cantrifugal pump.

The pump shall have very small length suction and dslivery pipe connactions
which will result in minimum friction loss.

impetershall be of one piece and shall be of 35 CF8 M.

The shaft shall be of §.5. and s surfoce sholl be properly finishad.
Shaft sleeves shall be providad fo protect shofi from any damage.
Bearing shall be ball or roller type.

Mechanical seal shall be provided to ovoid any leakage.

ii. Inspection & Tesiing:

The pump shall be offered for visual inspection before dispaich.

Materal test cerfificates for the various pump compenents shall be fumished for
purchaser's cpproval.

Hydrostotic et shall becaried out at 1.5 fimeas the maximum dis:c:h{:rg_e-presmre,
All the tests shall be wiinesied by purchaser.

iii. Drawings:

Following drowings shall be fumished by the Cantfracten

Overall dimensional drawing.

Cross-sectional drawings with ol dimension (vertical and horizental) with Bill of

Materdal and Materiol of Corstruciion,

v. Accessories:
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TECHNICAL SPECIFICATION

The purmnp shall be provided with all coccessaries such os boze plate, foundation
bolis, sfrainer. pressurae gauge, elc. Al accessones required for proper and sais
cperction shall be furmnished with the pumes.

v. Prezsure fransducenrn

The system shall be installed with the presure fronsducer which shall be et of
predeferminad pressure to automaticaolly confrol the pump operation.

vi. Manifolds, Valves, Base frame & Accessories

Suction and Delvery manifolds In Hot Dip Golvanired steel) [BO-1 10micron)

DiN standard flange conneictions,

One non—retum valve and Eolating valves for each pump k& provided in delivery
sioe and one kolating valve i provided in suction side.

Manifolds and valvas are sultabis for 1sbar pressure rafing.

Fumpgs should be mouniedon the commen base frame.

Baose frome and oanealside supeort & In Galvanized stesl.

Suitable range of pressure gauges and pressure fransmitter shouic be connecied
at the dischargse manifolds:

Vibrotien dampening pad for minimize the nolse and vibrgtion in the sysiem.
Cencrele foundafion s per manufacturer recommendation. [1.5 fimes ¥ the
weight of the Pumping system).

TECHNICAL DATA SHEET pumping system:

Data to be filled

Particular by Contractor

Pump

Make

Type & Model Horizonta!l Multistage

Blscharge in cum/hr

Fead [Meters o WC)

Murpiser of Fumps

Total syslam flow [cumi/hr

Shut off Head [Meters of W]

Efficiency (%]

ho. of Stages

sucton End LT,

Deflvery End 1.D.

Eetalls of N.P.5.1H.

Vibrtlon Eolgilon Detal

Skid Details

Operating Weight

Orvergll Dimenrsion [MM)]

Mecironlcal S=al Deial

Material

Pump Head - Cast ron

Purnp Bass: Cost iron
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TECHNICAL SPECIFICATION

Particular

Data to be filled
by Contractor

Impallerss 304

Chamber-58 304

Shaft-58314

Miotor stao-Cast ron

Shioft seql Coriridge type (SIC/Carbon)

Rubber partz=-EPDM

Motor

Make

Mods!

Power Reguirement (HP / KW|

RPN

Mo. of pale: 2 pele

Efficiency closs-IE3

insulation class-F

Enclosure class-IP 55

Supply Frequency-30Hz

Supply voltoge-3x380-415V

Buiit in Themmisior-PTC

Coniral Panel

Enclozsure class-1P 53

DEFAILS ©F FLC

DETAILS OF VFD

Preasure Vessel

Maoke

Moadel Number

Matedial of construction Vessel/Bladder|

Dimeansion

Owverall capacily

Cul-in/Cut-out setfing

Capacity af speciied culn/cul-cut

Overall dimension of sikid mounted system

Weight [Stalic/Dynamic]

ACCESSORIES & SERVICES REQUIRED

Base Plate.

Feundation bolis

Cempenion flanges

Spare porfs regquired

Mainteriances tools required

Cuiin pressure

Cul off pressurs

Plant reom suction mﬁr;i‘ung flange & outside plant

room flarge

Suction & delivery piping: M3, hot dipped galvanized.

Class "C' with CED Cooted

Suction, delivery valves & heoder wolves: Beguired,

flanged Cost Ironvalves with 53 internal portfs
Make : Kirdeskar [ K38 / AUDCO/ FLOVEL
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TECHNICAL SPECIFICATION

Data to be filled

Parkicior by Contractor

Flanged Ball / Butterfly valve onsuction and delivery of
2ach pump & Flanged Naon stam, spring operated dual
plate type chack valve on delivery side of each pump
& on header

Control Panel: With Starter.

One pump of similar refing shall Rave VD

Requirad with all protections & sequential timer for rngin
pumps

Also required Finolex [ CCI / Gloster make cable from
motor to panel

Level Transmitter Reguired for 0-5 mir, Raonge and shall
be panel mounted ond Intedocking with pump

Presaure Tranemitter

Pressure Gouge: Reguired at delivery header,

Gaskets: ‘Champion ' maksa

Hardware: Tinc cootes

31.0 TUBE WELL WATER TREATMENT PLANT:
Scope:

Supply installation, festing and commissioning of domesfic water freatment plant
comprising of multigrade - sand filter, Activated Carbon filter, Softensr etc.
geoording  to inpul water gualty/onglysis The scops shall  include
interconnection piping, valves, instruments, back wash arrangement. Including
Raw water inlel pumps a | working + 1stand by purnp sef, ond oll other raguired
pump Grouridfos or [T loware make) the pump st is auto aperation, Including
dry run proteciion, Required Gun Metal Ball Valve & Cast Iron Butterfly valve,
interconnecting CPVC piping of sucfion and dischorge header, control pannel
and other necessary cabeling works, 2 pole Motor & IE2 Efficiency efc. complate
the job. Panel mounted PLC based pump confraller, IP 55 enclosure, OMN-OF and
Trip Indicating lamps In eoch Incomer and oulgoing feaders, The PLC shall
support MODBUS-IP: communicatlon for IlE compatability to Inlergrate with 3id
party BAS system. PLC shall authorise Read/Write commarnid vio BMS. earthing.
intariocking arrangement, dry run profection, cascade operafion, working /
standby selection, with provision of remote on/off operction complete os
reqguire. The on/foff opsrations for all pumps shall be available on cantral BMS
gysiem. Eoch incomer and Guigcﬂng feedershould be capable for protection
against Overload, Short Circull and Phose reversal condition and shall ke
copable to communicate with BMS. Scepe shall alse include supply, laying,
termincticn of confrol ond powsar cables of adequale size. and arrangemernt of
cable tray from Pump 1o Conirol panel ekc. o complele the job.

SITC of elciranic fype low water level cenhiraller with LED pane! o cperate pump
[necessary contacts aleng with minivm one spare confacis required). with probe
& all cantrol wirng to cperate the system avtomatic/manual & shall prevant the
pump from dry running. Mourting Helght : 3860mm frorn the boltom of fank [RAW
UG Tarik]. '

Row Water Parameters [ppm) / Borewell Water Pargmeters: Scope shall ako
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TECHNICAL SPECIFICATION

inciude for All borewell all water test poremeters (05 per Specification| for The
desianing of Watar Treatmant Plani.
Al Automatic valve te be Hecironic cparated.
All Pumping system shall be as per GRIHA Norms.
Chlorination Dozing Systen:
The scope includes supply Instaliation testing & commissiening of Chiornation dosing
pump, chicrine & tank. This system shigll be PID control,
Multi grade filter:
The scope includes supply installction testing & commissioning of Multi Grade Filter.
Interconnectlon and other pining, <olencid vaolve, non retum vaolve, fittings., Alr

releaie valve, elc. The Flter shall have auio back wash operation,

Pipe shall bae CPVC sch'8D. Tha requirad length of pipes and fittings up to discharge
point shall be provided with necessary fiffings:

Activated carbeon filler:

The outflow of Muli Grade Filer will further be freaied through Activdied carbon
fitter to remove odour & faste.

The scope includes supply instaliation testing & cemmissioning of Activated Carben
Filter. inferconnaction and other piping. sclenoid valve, norretum valve, fittings. Alr
relzcsevalve,: eic. The Fiter sholl nave auic back waosh opergticn,

Pipe shall be CPVC schv8l. The required length of pipes ond fittings up to dischorge
paint shall be provided with necessary fiffings.

Softener

Further, the hardnesswill ceremoved by softener.

The scope includes supply Instdllation testing & commiissioning of Softener, brine tarik
. Interconnection and other pining. solencld valve. nonvraturmn valve, fitlings, Alr

releate valve, elc. The switener shall have aulomotic regeneration

Pipe shall be CPVC sch 80, The requirad length of plpes and fittings up to discharge
point shall be provided with necessary fiftings.

Interconnecting CPVC SCH 80 piping & instrumeantation:
Scope:
The scope includes supply Insiallation festing & commissioning of inferconnection

plping CPYC SCH 80 & fitting, Interconnection and-other piping. valve, non-retum
valve, fittings, Ar release valve, etc
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TECHNICAL SPECIFICATION

Sr | Deschiption Tender Requirement Data to be fifled by
No. vendor
Technical Details -
A MGF & ACF Treatment
Plant '
1 Filler feed pump
Guartity 2IIW-+ 18]
Flow 23 mdfhr
Make As per Approved Make List
Head 30-35M
Type Horizontal Cenfrifuga
MOC 35 316
Panel IF IF 55
PLC Vendor {o be provided details
2 Flow Meter at inlet &
outlet
Quantity 2 Nos.
Tyoe Bectromognetic
Slz= as per Vendor
Make o As per Apbroved Make List
3 Multigrade Sand Filter
‘Quantity 1 No
Deslan Code |5-2825
Fliow 23 m3/hr
Flitration Rate: 18 cum/sgmi/ir
Backwash flow rate. s per Vendor
Size 1100 MM Dig
Media as per vendpor
Media Gty. As per Vendor
Media Depth As per Vendar
Shel! thickness As par Vendaor
Dishied end thicknass Az per Vendor
Bed plate fhicknes: As per Vandor
Tep nozzle for chlodne | Providad with valve.
sanifation
Frontal Pipe Gl € Ciass with painting two
coals of aopproved shade of
enamel paint over g coat of
approved primer.
Valva 8 Disc. EPDM Segt
Side manhole for media | Required
removal.
MOC MSEF [Epoxy Coated inside- &
Dutsids),
Design Pressura 3.0 kg/cm2
Working Fressure 3.5 kglcm?2
Make lon  Exchange/Thermnex/Aakar
Enginesrs/Equivalent
4 Activated Carbon filter
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TECHNICAL SPECIFICATION

Sr | Descripiion Tender Reqguirement Data to be fifled by
Mo vendor
Quantity | No_
Design Coda |S-2823
Flow 23 m3/hr
Flrafion Rate: | 18 cum/sqmi/hr
Backwash How rale as per vendar
Sira 1100 MM Dia
Media @5 PEr vandpr
Media Gty. As par Vendor
Medlia Depth As per Vendar
Shell thickness As per Vendor
Dished end thickness Az per Vendaor
Bed plote thickness As par Vendar
Frantal Pipe Gl C Closs with painfing two
coats of approved shode of
encmel paint over a coaf of
approved primer.
Valve -35 Disc. EFDM Seat
Side marhols for medio | Required
removal,
Sampling Cock ‘Required at inlet & Outiet
MOC MSEF (Epoxy Coated inside &
Quisice],
Deslan Pressurs S.0kgfem2
Waorking Pressurs 3.5 kgfcm?2
Maoks lon Exchange/Thermax/Aakar
_Engineers/Equlvalent
5 |Softener
lori  Exchange/Themax/Agkar
19 [ ML Enginsers/Equivalent
20 | Mods! PL Furnish
3.0 | Quartity As per BOQ
40 | Copocity Az per BOQ
50 | QOperation Ayutomatic
40 |Tyoe of Unit Down Flow
70 [ $Ske As per BOQ
80 | MO.C MSEE
9.0 |Size of Valve As per Vendor
10.0 | Size of Piping As per Vendor
110 | Flow Rate As per BOG
12.0 | Media Gty As per Vendor
_13.0 | OBR Az per BOQ
14.0 | Brine tohk catacihy Az par Vendor
15.0 | Brine tank MOC MSFRFP
Working Pressure | Maed : 3.5/ Mini : 3.0
16,0 K 4
| Ka/em2
17.0 | Regensration: Manual
18.0 | Agitater 100 e
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TECHNICAL SPECIFICATION

Sr | Descripiion Tender Requirement Data to be fifled by
Mo vendor
12.0 | Agitator Mator As per vendor
20,0 | Agitater MOC MSREL
21.0 | ventury As per vendor design
8 Pressure gauge
Guantity 1 lot
7 TDS /Conductivity meter with Local display & Tranzmitter (ACF OUTLET)
Guartity 1 nos.
Type Line Mounted
MAKE As per Approved Make List
8 Piping and Valves work
Quariiity 1 ot
Piping MOC Gl C Class with painfing fwo
coats of approved shode of
enameal paint over a coat of
approved primer.
Line Szas &s per Vendaor

32.0 TUBE WELL SUBMERSIBLE PUMP:

Submersible pump set generally comprises of the following:

@) Pump

b) Mator

z Mon Esfum Valve

d) Cable & Cable guards
PUMPASSEMBLY:

This comprises of suction strainer. bowl, shaft, Impeller. kkearing, discharge casing

(= e

Statarwinding will be cooled by surrounding water.

Impeller sholl bz enciosed type and it shalloe dynamicaolly boloncad.

Pump shaft shall be guided thraugh bagrings.

Surface finish of shaffshall be 0.75 miﬁ MM CEeT,

The inle! passage of the suction casing shall be streamilined to oveld eddies.

Pump caslrig shall have provision for securing cable,

Cable guards shall be provided over the cable fo prevent any damage.

MOTOR:
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TECHNICAL SPECIFICATION

Maotor shall be sguirel cage. water filed, induction, wet type and shall conform fo 8
9283: 197%.

Stater winding will be cooled by surrounding water.

Aseal ring and sand sings will be provided to prevent entry of walber and sondy
parficles to the siator tube.

A pressure egualising rubber diaphragm shall be provided in fhe lower part of the
mofar fo obsoro the exporsion of water which will fake place due to hegt
dissipatien.

Adbrust place shall be provided o take axial thrust of the pumip and rotor.

NONM RETURNVALVE:
MRY shall be provided o pratect piping sysiem in the case of water harmmer
which shall occur due fo power fallure.

CABLE:

Cable shall conform to 4.4 of IS 9283 : 1979. Thiz cable:shall run along the
pump casing. The cable shall be protected by cable guard. The cabls shall be PVC
Irsulated copper flat cable.

BORECAP:
It zshall be menufoctured from M.S. shest

CABLEGUARD:
Every pipe joint, flat cable shall be bind with nylon core of [1/14").

CLAMP:
slamps shall be provided fior colurnn pipe and shall be made of heavy duty

MS figt
Supplying & erecting approved make Avtomatic liguid level contraller 6fcas per
instruction of Enginesr in charge on site complete with wiring connection, with
cepper conducter from pump o tonk o manitor the guld level and pasies ths
single fo tube well motor for on/oif operation
TESTS:
VISUALINSPECTION:

A pump shiall be offersd for a visual irnspection o the client before despatch.
HYDROSTATICTEST:

This test shall be camied out at 1.5 fimes the maximum dischorge pressure for
an Indhvidual casing or for whole assembled pump. The pump shall be tested for
cp=rating head range.
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TECHNICAL SPECIFICATION

DRAWINGS TO BE FURNISHED BY VENDOR:

1] Performance curves

Z Cwverall dmensional drawing

3) Crosssectional drewing with Bill of Maierial and maoteral of
constfructan.

PAINTING AND MARKING:
The pump thall be painted with epaxy pdint and property marked with:

Manufacturer's Name
Mode! No.
Mator rating
Dischaorge at duty point
Head af duty point
Ovarall efficiancy at duty poini
Rafed speed
Rated Voltages
Frequency
| Delivery size

T

Coniractor has to submit the report with the following deta :
Static water fevel of fhe bore well

Pumping level of bore well

Dischargeof Fump In m3/hr

Ampers meler, Vol meler, Power meter, efc. reading for 4 hour working of
submersiole pump.

GUARANTEE:
The manufacturer shall give guarantesd minimum sfficiency of duty peoint.
The purmp shall be guaranteed by the manufacturer agairst ary defects and

workmanship for o pedod of af least 12 mionths from the date of commissioning,
whichever s jess.

SUBMERSIBLE PUMP (DOMESTIC WATER)

:; : ITEM DESCRIPTION DATA

1.0 Type of Pump Submersinle Fixad Type

2.0 Mfg. Standard 15 8034: 1989 with ifs lafest
revision

3.0 Fluld Bore well Water

4.0 PH Az per water fest report
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TECHNICAL SPECIFICATION

!:: iITEM DESCRIPTION DATA
5.0 Sp. Cravity 1.0
6.0 Temparatisie 30 gaqg, Cent.
7.0 Solid Handling Fine Sand Handling
Capacihy
8.0 Pump Detail
81 Quantity 1 Na. For Domestic water
B2 Capacity in Lir. /hr, Az per BOG
8.3 Heod in mirs. Az per BOG
g4 Oparating Cendifian Confinuous
8.5 Eaoted Speed 2900 RPM
B6 No. of stages Minimum prefered
8.7 Methed of Lubrication Self
838 Impeller Semi Open/Enciosed
88 Type of seal hMechanical
810 Type of connaciion Harged
g1t Maxdmum Dutside Az per mig, standard
Diameiar
812 Cwerall efficiency of =
duty point
813 Foot Valve Regquired (One side
threaded, ofher side colurmn
pipe flange] '
8.0 Maotor
81 Eating =
92 Type Wet Submersible Squirsl
Cage Inducticn i
a3 Mfg. Sfandard IS 9283 : 1985 with it lafest
resvision
94 Supply Condition 3 Phase, 415 Volts. £10%, 50
Hz. 5%, Combined Z10%
9.5 Conneciion Direclly coupled
96 Starter Star / Deita
a7 Wiirirnum reserve:- 15%
power reguired at duty
poirit
10.0 Material of
Consiruchon
101 Imoslsr Bronze 1S 318 Gr. LTB2
j0.2 Shatt 5.5. AISI 410 or ASTM A27é
10.3 suction dtrginer 38 304
104 Pump casing CJIFG 200 with 1.5 10 2%
10.5 Bearing Bush Leaded Tin Bronze
10:6 Thrust plate. Braoirize
107 Bearing Slesve 553156
11.0 Cahis
11.9 Standard 159283 1879Claused, 4
11.2 Cable fype 3 Core water proof flot
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TECHNICAL SPECIFICATION

i'i:; ITEM DESCRIPTION DATA
copper coble

12.0 Drowings: 1|Performarnice curves
2] ‘Owvercll dimensional
drawing

Mote: " denoctes information’s o be provided by the bidder

INSTALLATION OF ENGINEERED SUPPORT SYSTEM
Plumbing pipe support from RCC slab

The Plumbing Pipes should be simply supported by Spiit Clamps. Splif Clamps should
be pre-galvanised and should have a two-piece amangement with ricbing
reinforced clamp body and twoe captive tightening bolts, secured with loss washers
tor nonslipping high load bearing capuacity.

The Spiit clamp should have an EFDM rubber lining which will pravent the direct
contoct of Pipe with the steel. The rubbsr lining should have the copocily toreduce
fhe struciure bome noise vibrafion fo up to 18 dB and 22dB for waster water pipe.

Fipe clomp should be as per DIN 3576 1t support for meial pipe. The support
instaliotion should be oz per internationol plumbing cede. The Clamp sheuld hovs
the temperature copacily of -530 degree Celslus 1o +130 degrees Calsius.

I the cose of multiple pipes:, the supporfing arangement should be made wiing
suppart channe! made up of cold rolled steel of quality DX3] or greater and as per
EC3{Euracode 3) or DIN EN 1993-1-1

The Support channsl shauld be pre golvarised with minimurm GSM of 275 and should
have universal mouriting sict on the front of the roll for acourate positioning of
fastenats and systen compatible round and long holes on bock of the rail,

The Mauniing according to stafic reguirements should undertale into account fhe
manufacturars documants and sheuld be monitored according fo RAL - GZ 655-C

The Threaded Rod: uwsed for the suspension of the Fipe should be mode up of
partially onnealed medium carbon stesl of grade 4.8 sirength class and as per DIN
976 standard. )

The Drop-in anchiors used for the suspension of the rods should be ETA [EUROPEAN
TECHNICAL APPROVAL| with CE mark for cracked and un-cracked concreie.

it should ke diyided Info four exponsion segments for uniforn pressing force
distribution in the borehole.

The'loed bearing copacity tef the selection of the split clomp for sultable size of the
pipe should be provided by the conttracior to the consultant for verfication:
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TECHNICAL SPECIFICATION

Nomin | Maximum Support Spacing (m] Nomin | Maximum Support Spacing (m]
al Pipe R POLYETHYLENE al Pipe | UPVC Pipe POLYETHYLENE
Dia pe PIPE Class D_E,6,7 | Dia PIPEClass D E & 7
(mm) | Horizont | Verfic | Horizont | Veric | (mm) | Horizont | Veric | Horizont | Verlic
al o |al al al al_|al al
Upto .
e = 0.6 0.2 0.5 &5 12 1.4 0.4 ns
15 = 0.6 0.4 0.6 an | 14 1.5 0% 0.g
) - 0.7 0.4 0.6 100 1.5 1.7 0.7 1.1
= - 0.2 0.4 Qs 125 1.7 1.7 - -
22 = 0.2 0.5 0.7 150 1.8 2.1 = -
40 = 0.5 0.5 0.7 75 20 2.3 = =
5 1.1 L2 0.6 0.5 200 2.1 25 | E =

Fa P. ypical Amangement for plumbing plps support fromy RCC siob

OISR A A LA LA /A
. L AA I 2 A
| B A .ty / . #
Lol : L

Plumbing pipe support fram PEB Struciure
The: Flumbing Pipes should be simply supperted by Spiit Clamps.

spiit Clemps should be pre-galvanised and should have g twoplece armangement
with ricblng reinforced clamp body and two captive tighiening bolts, secured with
loss washers for non-slipping high load bearing capacity.

The Spilt clomp showld have an EFDM rubber Iining which will pravent the direct
contact of Pipewith the steeal. The nubber lining should have the capacity toreduce
the structure bome noise vibration to up to 18 db and 224B for woster water pipe.

Pipe clemip should be g@s per OIN 3376 I support-for meigl pips.
The suppori Installation should be as per Intermational plumbing cods.

The Clamp shiould hove the fempsrature capacity of -50 degres Celsius to +150
degreas Celsiug.

In:the case of mulliple pipss, the supporting arangement should be-mads using
support channal made up of cold rolled steel of quality DX31 of gregier and os per
EC3|Erocode 3] or DIN EN 1993-1-]

The Support channel should be pra golvanized with minimum GSM of 273 and should
have universal mounting slot on fhe front of the raill for accurafe positioning of
fastenern and system compatible round and long holes on back of the rail,

The Mounting eccording fo static requirements should undertake into account the
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TECHNICAL SPECIFICATION

monufacturar's documents and should be monitored according to RAL - GE 655-C

The Threaded Reds used for the suspension of the Plpe should be made up of
parfially annealad medium carbon steel of grade 4.8 sfrength class and as per DIN
974 standard.

For parallel to beam opplication,

The Cirder cieat for atiachment of support channel to slea! girder
Girder cleat should be Vds approvad., '

For perpendicular fo bearm applcation

The Girder cloamp for suspension of threaded pins and threaded rods for support
channeals.
Girder clamps should be FM and Nds Appreoved,

The lood bearing capacity for the seleciion of the split clamp for sultable size of the
plpe should be provided by the contraocior to the corsultant for verfication,

Spacing (m] .  Maximum Support Spacing (m]

FOLYETHYLEME Momin | UPVC Fipe POLYETHYLENE
PIPE Class D, E.&,7 | al Pipe PIPEClazz D, E&.7
Horizonl | Veric | Dia Horizont | Verfic | Horizont | Verfic
al al (mm) |al al al al
3 B &5 1.2 | T.a | (853 | o2
0.4 D4 &0 14 .5 | 04 | 08
0.4 & 100 1.5 1.7 0.7 1.1
0.4 (B 125 1.7 1.¥ - -
0.5 o7 15) 1.8 21 - -
0.5 o7 175 2.0 2.3 - -
0.& 0.2 200 21 2.5 = =
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TECHNICAL SPECIFICATION

Plumbing pipesupport from Terrace

The Plumbing Pipes should be simply supporied by Split Clamps.

Spiit Clomps should be pre—galvanised and should have o two-piece grrangement
with ribbing reinforced clomp bedy and two captive fightening bolfs. secured with
less washers fer non=slipping high lead bearing capacity.

The Spit clamp sheuld have an BPDM rubber Ining which will preverit the direct
contact of Pipe with the stesl, The rubber lining should hove the capacity toreduce
the structure bome rioke vibration to up to 18 dB and 22dB for wasier water
ploe Pipe clamp should be as per DIN 3574 it support for metal plpe.

The support insfallation should be as per infermnational plumbing cede.

The Clomp should have the-temperature capacity of -30 degree Celsius to +130
degrea Calsius,

I the cose of multiple pipes, the supporfing arangement should be made wsing
support channel made up of cold rolled steel of quality DX5) or greater and as per
EC3{Eurocode 3] or DIN BN [993-1-1

The Support channel shauld be pre golvarised with minimurm GSM of 275 and should
have universal mouriting slot on the front of the rall for ocourate pesitioning of

fastsners dnd systsm compatible round and long holes oh bock of the rail,

The Mounting actording to stafic requirements should undertale into account the
maonufacturers documents and shiould be rmonitored according to RAL - GF 655-C.

Inthe cose of pipe sizes beyond 4" for the steel pipe. it should be clamped with sither
a Splt pipe clomp with all round welded rut or by using o Pipa:strap.

The Thraaded Roick Leed for the fiing Fioe clarmo with channel that should be mads
up of partially annealed medium carbon steel of grade 4.8 sirength class and gs per
DI 976 standard, '

The Drop-in enchars or stud ancher used for fhe channel fixing with ferace that
should be ETA|{EURDPEAN TECHNIC AL APPROV AL] with CE mark for cracked and un-
cracked concrete:
it should be divided into four sxpansion segmeants for wniform pressing force
distribution in the borehcle.

The lood bearing capacity for the seleciion of the split clamp for sultable size of the
plps should be provided by the contracior to the comultant fer varfication.
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TECHNICAL SPECIFICATION

. Maximum Support Spacing (m] _Maximum Support Spacing (m)
Nemin POLYETHYLENE inal | UPVC Pipe | POLYETHYLENE
al Pipe  UPVC Pipe PIPE Class D, pl 'Epeq"ﬁmu'" PIPE Class D,
Dia_ | __|E&7 | EST
(mm) | Horizon | Veri | Horizon | Veri | ™™ [Homz | Verli | Horizon | Verfica
| bl cal el cal ontal | cal tal |
l]“’g o s |03 05 |45 12 |14 |0 0.5
15 B 06 |04 06 |30 14 |18 |0& 03
20 [ 07 |04 06 | 100 s 17 |er I
25 E 02 |04 as | 125 7 l1s |- :
E- = 08 |0c a7 |iso .8 |21 |- :
40 1= 97 |65 107 173 | 20 23 |- -
=0 LT 112 0.& Qs 1200 | Z1 25 - -

Flumbing pipe support frarm Wall
Tha Plumbing Pipes shauld e simply supporied by Split Clamps.

Split Clomps should be pre-galvonised ond should Tave g two-piece afrongement
with riobing reinforced ciamp body and two captive fightening baits, secured with
loss washers far nonssiipping high load bearing capacity.

The Spiit clomp should have an EPDM rubber ining which will prevent the direct
canfact of Pipe with the steal. The rubber ining should have the capacity toreduce
the sfruciure bome nolss vibrafion fo up o 18dB.

Fipe clompshould be at per DIN 3574 If support for metel pipe,

The support instaliation should be as par Intermafional plumbing code.

The Clamp-should have the tempearature capacity of -50 dagrea Ceallus 1o +150
degres Celsius.

In-the case of mulliple pipes, the supporting arrangement should be made using

support channel mode up of cold relled steel of quality DX31 or greater and os per
EC3{Eurocode 3| or DIN EN 1993-1-1

g |Page



TECHNICAL SPECIFICATION

The Support channel should be pra galvanized with minimum GSM of 273 and should
have universal mounfing slet on the frant of the rall for occurate positiening of
fasteners and system compalible round and long holes on beck of the rail.

The Mourting according to static reguiremsnts should undertgke inte account the
rmanufocturer’s documents and should be monitored according to RAL - GI 655-C.

In the cose of pipe sizes beyond 47 for the steal gips. it should be clamped with eithar
a Spiit plpe clamp with all round welded nut or by usng a Pipe strop.

The Threaded Rods used for the fixing Pipe clomp with chonnel thot should oe mads
up of partially annecled medium carbon stestof grade 4.5 strength class and as per
LN 976 stordard.

The Brop-in anchors or stud ancher used for the channel fixing with terace that
should be ETA[EUROPEAN TECHMIT AL APPROVAL) with CE matk for cracked and un-
cracked conoreie.
it should be dyvided into four expansion segments for uniform pressing force
dsinoution in the oorehole.

Theload bearing capacity fet the selecion of the split clomp for sultable size of the
plpe should be provided by the confracior 1o the consultant for verification:

Maximum Support Spacing (m) Maximum Support Spacing (m)
Polyethylene Nomin | UPVC Pipe Polyethylene

Nomin | UPVC Pipe Pipe Class D, ol Pipe Pipe Class D,
al Pipe E&7 Dia E&7

Dia Horlzo | Verli | Horizon | Verfic | (mm) | Horzo | Veric Horizon | Verlic
(mm) nial cal bal al ntal al | fal al

Upte 10 | - & 0.3 0.5 &5 1.2 1.4 | 08 o

15 - & [ 0.8 a 1.4 1.5 | D8 o0

20 - 0.7 0.4 0.5 1068 s 1.7 g7 1.}
25 - o8 |04 0.5 125 1.7 1.5 = =
a2 - 0.8 5 a.7 150 1.8 2.1 = s

0 |- Tos |bs Jo7 (175 |20 =23 |- I=

50 Ll 112 |o& es [#0 21 |28 |- -
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MNANE OF WORK: CONSTRUCTION OF PUBLIC PLAZA AND UNDERGROUIND PARKING FACILITY AT SANSKAR

KENDHA - TAGORE HALL CAMPUIS CONNECTING RIVERFRONT FOR SREML

PLUMBING LIST OF APPROVED MAKES

:;_ TEH APPROVED MAKE
01 CP Grating (P Trap) | Chilly/Futura/Iayna/Hightech/Kich/ Tece! Viking/ Euronics
02 | Bl valve Sant/Ioloto/Leader/Honeywell/ Normax
03 5;::4'?!3' Whee _ Sant/Zolote/Leader/Honsywell
ga; | T omee Aok Sant/Zoloto/LeadeiHoreywel
: | ‘sant/ Zolotof Leaderd Audco / Kitz /[ LA&T [ Karloskar [ Intervalve
05 Butterfly Valve [Honeywell
g5 Mon-Aeturn Valve Sant/Toloto/Leadery Kiraskar /hormax [Honeywsll
I " Cast Iron Manhole [
o7 Cover Kapilansh/Meco/ejrwa!
| 08 | Castlron Grating | Kapilansh/Neco/Kejriwal
ae Upvc Pipes/Fittmgs actral / Supreme [ Prince / Ashinvad
: 10 Cpuc FipEsstthngs ﬂs’cral £ Su;:rreme /! Frm::e.f Ashlwal:t
11 Pyc Pipes/Fittings #ﬁ'erar J Supreme /[ Fua-mex ! Prrnt:ef Asturvad/ Dutron
Ductile Tron/CastIron | Jindal / Tata / Reliance / Saint Gobain / Kejriwal / Electrostee! /
e Pipes/Fitings. Kejrwal
Minerally Reinforced.
Polypropylens High , . .
i3 Derisity Law Noise HuliotiGebernt! Wavin/ Astral
Fips
' - | Eister/ Itron (Actns] / Zener / Sapple Sant / Krant / Capstan /
[XF. | whter¥iet | Honeywell / Adm
. . Sant £ Sgma / Geleo / Honevwell/ 2bb / E+H / Krohne /
5 Watsr L &vel Indicitor Seimens / Vega / Emerson
is ::gtr:ﬂf TRl Frankiin/Grundfos, Kytem:Ksb/kirioskenWilof tub
' : PentairsTon Exchange’
| ¥ | Water Seftener System PowerhZo/Gopan/Cleantech/
| 18 Submersible Pumps | Grundfos Xy lem/Ksh/KiroskarfWila/Lubi/ CG 7 Jyoti
MNon Clog Submersibie . ; el R !
19 | paiwai i il Grundfes/¥ylem/Ksh/firaskan Wil Lubl! €6 / Jycdi
Mud Pumip Foar | j j
..-%..u_._. Dremsge FTdhstyL?nﬂi@bﬁ(Mmh&rfWﬂnfLuhﬁ C [/ Iyoh
Z1 Domestic Ro System | PentairfIon Exchange/Powerh 2o/ Gﬂpmas‘[:]'eanl:ech
22 | Water Cooler Blue Star/Voltaz/Usha/ Eureka Forbes
23 Elechnic Geyzer Jagoar/&o Emith/Venus/Bajas / Havells
24 Ball Float Valve Prayag [ Zaloto
o5y | ool iEEmMent Shubham India/IP Projets /Ion Excahnos/Aakar Enginsers/

Plant
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No. | TTEH | APPROVED MIAKE
|, | Domestic/Rain Water | Shubham India/Thermax/Ton Excahnge/Askar Enginesrs/Ene
Trestment Piant Fiurdksk Pvt Lid
| 27 | Dwe Pipe | Astral/ Gemini/ Supreme / Noblef Prince
73 | Motar Ahb/Ebl/Bhel/Cgl / Siemens / Kec / [Havells
| 29 | hdpe Pipe | Ril/ S=nghir / Dutron / Supreme / Reliance
I Rco Hume Proes |
30 | Bsternal Mam Under Indian Hume Pipe/PranalifAlcock
| Ground Pips ) |
| 31 | CLpipexFittings | Neco/Bengsl Iron /Elecirosicel/Kejriwal/ Kapilansh /
Iz Fre Manhale Cover | Bveraist/Thermodram/Hp International/Smtex
| 33 | MGL Pipes | Tats / Jindat / Asian
| 34 ﬁﬂfﬁ:ﬁ“" | Zoloto/ Ambika / Tata / Surya ( Jindal / Asian
35 Gi To Gl Joitis -E:_;Tﬂmnfﬁmwnfﬂmﬁﬂnd { Ambika f Tata / Surva [ Jindal /
36 | Fab | =Shalibond/Tikibond-Bs/Swastik
[ Extemnal Het Water .
37 | Pipe Insulstion ArPaemfiexs Armaflex/ Asrocell
Component: EFDOM
| 38 | Solvent Cement | Supreme/Finolex/Astral / Prince
39 | Sterter ‘Siemens / LA&T / Abb / Ab / Schineider / Denfoss { Hitachi / Keb
40 | Prossum Gange g?r-l_lafﬁmfﬁenfuﬁ J Baumer j H.Guru / Bells / Manometer /
1! 41 Water Transfer Pump Grundfoss f Xylem [ Kiroskar/ ¥sb /Wilo Mather And Fiatt
42 gﬁﬁ:ﬁ;fwi“ Bellow Flex/PricsonDhruy/B.0, Engr.
| 43 | cables | Finolex / Havells / Rr Kabel / Polycab
I 44 Uy Hio Uy / Atg Uy / Trojan Uv / Uktraaguas / Xylem / Alphs / Eureka
| | ‘Forbes / Stkruk
| 45 | Rainy Filter | MNesram/Rainy/Approved Equivalent As Approved By Ec
46 | Sluice Gate | 3ash/ Ive/ Bic/ Yashwant
| 47 | Airrelease Vahe | Kirloskar / Ivc / Intervalve / Audco / Zoloto/R.B,
| a8 | Guily Trap | Perfect/RkfAnand
‘ 49 Siot Drain Fuji/Aco/Approved Equivaient As Ap-prpw:& By Eic
50 &ir Vent Valve , Ak [ Kirleskar [ Jsinsons Industnes {h’l]_;" Sant [ Zoloto
| 51 | mpe Support, Hangers | Intello Tech/Camry/Hilty/Fscher
| 52 | ss'pips | Tats / dindal / Refisnee / Rémi / Ratnamani
[ p— | ;f I Ll:irx:."fm'e'mid.r’miaﬂ [ Gopai / Ansys { Hy-Precesion /
54 ﬁ::::mﬂg"ﬂﬁ[ Flow- | Honsywell / E&H /-4bb / Khrone Marskall / Ssimens
| 55 E‘ES‘"‘” (ArTe | solghart/Ao Smith/Benchmark/Suntech,
| 56 Pé;miahqn well ‘Fursat/Vardhman/Space Element,
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:';_ TEN APPROVED MAKE
o7 Loft Tank {Hdpe) | Sintex/Supreme/National
gy | olid Waste | ‘Do TeehSmiart Envire/ EnviesriiCreaices Endineenng
1 Composter | De . : .
5% | Bins & Container | Sintex/Milkamal/Supreme
Membrane Ge { Tomray [ Dow J/ Hyd@autic / Dupont

Grease Interceptar

Hut Water - . _ .
_ &1 fecireulotion PUip Franklin / Grundfes 7 Xylem / kbl /7 Kb/ Wila
b Saqriary.F tistral/ Jaquer/Eurenics { Cera
Fittings-
B3

ACO, Wade, Ashirvad, Supreme

3| pd

Wi




