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TECHNICAL SPECIFICATION FOR FIRE FIGHTING SYSTEM WORK

1.1 Scope of Work:

The scope includes fire protection system only; the detection is covered under separate tender
a. Fire Hydrant systen.

b. Fire Sprinkler System.

c. Fire Extinguishers.

The detailed scope is deseribed in the chapler “Extent of Work. **

1.2 Firc Extinguisher:
General:
The scope of work under this part of the specification covers supply and installation of
internal sppliances as per requirements specified in schedule & marked on drawings and
instructions of engineer-in-charge.
Makes af all the sppliancés supplied and installed shall be as per the "List of Approved Make
‘or as approved by LFA dand shall b of identical design for the entire premises.
Mounhing accessories, wdicator boards elc are parl of the scope of supply of iniernal
apphances.
Specifications:
Internal eppliances with various fire extinguishing mediam shall conform to the following
specifications and shall be instalied and maintained as per IS: 2190 / NFPA 10
IS: 2878 Fire extinguisher, portable CO2
IS: 2171 Fire extinguisher, portable, dry powder type.
IS: 13849 Fire extinguishers, ABC stored pressure type
Portable Extinguishers of the following types shall be installed. Extinguisher to be mounted
on wall.
1. ABC (Powder Type)
2. Col type
3. CLEAN AGENT Automatic Modular ( Self Activated)
ABC (Powder Type)

6 Kg ABC (Powder Type-MAP 90%) Fire Extinguisher. In HP Mild Steel Cylinders IS]
marked fitted with pressure indicating gauge, internal tube, squesze lever type valve fully
charged with ABC powder (Mono Ammeonium Phosphate) pressured by Nitrogen
complete in all respects meluding wall suspension bracket and conforming to IS: 15683
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CO2TYPE:

The Ca2 Extinguisher shall be 181 mark, with initial charge with high pressure eylinder.
complete with wheel type valve, internal discharge tube, with high pressure discharge
hose with horn and suspension brackets. The extinguisher shall have ISI mark of 2878
and capacity shall be 4.5 Kgs.

The Co2 Extinguisher of 22.5 keg. Capacity shall have IS1 mark 2878 and necessary whesl
valve. discharge hose and shall be mounted on hight weight rubber tyre wheels.

CLEAN AGENT Automatic Modular (Self Activated):

Signages:

Supplying., mstallation testing and commissioning of CLEAN AGENT Automatic
Modular (Self Activated) fire extinguisher Automatic type. 5 kg Fire Extinguishers,
Applicable fire classes A, B & C, UGTS Pressure Gauge. Empty Weight 2.64 kg, Full
weight 7.64 kg, Can Height 370mm. Diameter 230 + 10mm, made up from 2 mm thick
sheet. Body Construction Deep Drawn with MIG Welding technology, Brass forged
sprinkler valves with Nozzle is specially designed to give more than 93% discharge.
Together with orifice charactzrstic to cover adequately fire risks with scattering cone of
40 to 45° Angle. Internal & External Pure polyester (UV Resistant) powder coated, Heat
Sensitive Glass bulb of 68 °C. including pressure indicating gauge, celling mounted
braclket.

Supplying, mstallation testng and commissioming of CLEAN AGENT Automatic
Modular (Self Activated) fire extinguisher Automatic typs 15 kg Firs Extinguishers
Applicable fire classes A, B & C, UGTS Pressure Gauge, Empty Weight 6.40 kg, Full
weight 21.40 kg. Can Height 425mm. Diameter 400 + 10mm, made vp from 2 mra thick
sheet, Body Construction Desp Drawn with MIG Welding technology, Brass forged
sprinkler valves with Nozzle is specially designed to give more than 99% discharge.
Together with orifice characteristic to cover adequately fire risks with seattering cone of
40 to 457 Angle, Internal & BExternal Pure polyester (UV Resistant) powder coated, Heat
Sensitive Glass bulb of 68 *C. including pressure indicating gauge, celling mounted
braclet.

Providing & Frung AUTOGLOW Signages in Block / Small Letters of Specified Sizes m
BOQ. Signages shall be as per IS 12349-1988. The colour red, green and yellow, shall
conform to Shade No. 536, 221 and 309 of 18: 5-1978. Colours for ready mixed paints and
enamels (third revigion) respectively. The paint shall conform io T8: 2932-1974 *Specification
for enamel. synthetic, exterior (a) undercoating, (b) finishing (first revision).

1.3 Pipe Warl:

General requirements:

A All the materials shall be of ISO/LFA approved, best quality conforming te the

specifications and subject to the approval of the Client or his representative, If so
directed. materials shall be tested in an approved testing laboratory & the contractor shall
produce the test certificate in original to the Engineer-in-charge & the entire charges for
original as well as repeated tests shall be borne by the Contractor.
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1.

Before welding, the pipe faces shall be cleared & then shall be welded conforming to 1S:
9595 — 1996, The electrodes used for welding shall comply with 1S: 814, The laying of
welded pipe shall also comply to TS 5822 — 2004. The welding joints shall be tested in
accordance to [S; 3600, Part 1973,

Pipes and [ittings shall be fixed truly verlical, horizontal or in slopes as required in a peat
workman like manner.

Pipez shall be fixed m a manper as {o provide easy accesmbility for repair and
maintenance and shall not cavse obetruction in shatis, passages eio.

Pipes shall be securely fixed (o walls and ceilings by suitable clamps or supported at
every 3 mir. & at change of direction as required. Only approved type of anchor fasteners
shall be used for RCC ceiling and walls.

Valve and other appurienances shall be so localed that they are easily accessible for

operalions, repairs and mainienance,

PIPING

Pipes of the following types are to be used:

A, MS/G.L pipes as per IS: 1239, heavy duty (for pipes of sizes 150 mm N.B. and below)

suitably lagged on the outside to prevent soil corrosion. K.S. pipes buried below ground
shall be lagged as per IS: 10211.

MS/GI pipe lines upto 150 mm dia. shall have all fittings as per IS; 1239, Part-11 (heavy
grade) while pipslines above 150 mm dia shall be fabricated from IS: 3589 Gr.320 pipes
as applicable or from steel plates.

For MS/GI pipelines upto 30 mm dia screwed jointing shall be adopted, while for
pipelines above 50 mm dia welded or [tanged comstruction 15 1o be camied oul or as
specified in Schedule of quantities.

Hungers and supports shall be capable of carrying the sum of all concurrently acting
loads. They shall be designed to provide the required supporting effects and allow
pipeline movements as necessary, All guides, anchor, braces, dampener, expansion joint
and structural steel to be attached to the building structure trenches etc. shall be provided.
Hangers and components for all piping shall be approved by the Consultant / Client /
Architect.

The pipmg system shall be capable of withstandmmg 150% of the working pressure
including water hammer effects.

Flanged joints shall be used for connections to vessels, equipment, [langed valves and
also on suilable straight lengths of pipeline of strétegic points (@ at every 15-20 mir.) to
facilitate erection and subsequent maintenance work.

Excavation for pipe line shall be in open trenches. Pipes shall be buried at least one meter
below ground level and shall have 230 mm x 230 mm masonry supports at least 300mm
high at 3m intervals, Masomy work to have plain cement concrete foundation (1 cement:
4 coarse sand: 8 stone aggregate) of size 380 x 380 x 73 thick resting on firm soil.
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14

. Wherever required Contractor shall support all trenches or adjoining structures with

adequate supports Lo prevent landshides.

On completion of testing and painting trenches shall be refilled with excavated earth in 15
cin layers and compacted.

Contractor shall dispose off all surplus earth within the site.

. Conliraclor shall provide suitable cement concrete anchor blocks for overcoming pressure

trusts in underground / external pipes. Anchor blocks shall be of cement concrete 1:2:4
nix. '

Butterfly Valves

Butterfly valves as per IS - 13095/ 199]

SCOPE - Fabricated valve will not be considered.

This standard cover is double flanged and wafer type of meial seated, resilient seated cast iron,
ductile iron, and carbon steel and lin=d butterfly valves for general purposs, Valves coversd under
this standard are manmoally. pneumatically. hydeaulically or electrically operated.

1t covers valves of nominal pressurs designations up to and including 4 MPa. snd class 300 with
ends flanged in accordance with appropriate table of 1S 6418: 1971 *Cast iron and malleable cast
ron flanges for general engineering purpose’ or wafer type valves with bodies designed to be
accommodale betwsen pips work flangas in sccordance with appropriate table of 1S 6418: 1971 o
IS 6392: 1971 'stesl pipe flanges’ in nominal size DN 40 10 DN 2000, It also eovers valves up to
elass 300 and fanges @8 per the pressure/temperature ratings given in 15 13159 (Part 1) 1991
“gteel pipe flanges wad flanged fttnps: pert | dimensions aod IS 6418: 1971 “east won and
mallesble cast iron flanges for general engineering purposes.

REFERENCE
o The applicable Indian standards are necessary adjuocts to this standerd.

TEEMINOLOGY AND DEFINITIONS
o Terminology and definition coversd in 13 4854 (Part3) : 1974 are generally applicable.

VALVE END CORNNECTIONS
o Double Sanged valves

A valve having flanged ends for connection 1o pipe flanges by individual balting.
o Water valve

A valve for clampimg berween two pipe flanges nsing through bolting this may be smgle flange,
Tag type, U= section or [angeless type.

SERVICE APPLICATIONS

o Vaives shall be suitable for one or mots of the fallowing spplications.

o Tight shut off - A valve baving oo visible leakage past the dise in closed position under test
eonditions.

@ Regulating - A wvalve intended for regulating purpose and which maey have 2 clearance
between the dise and the body in close position.

Law leakage - A valve which has specified maxinmum leskage rate past the disc in the closed
position.

Ly
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VACUUM CONDITION

o Where valve are to be vsed under vacuum conditions, purchaser shall mention specifically,
and ile detpiled design provision shall be mutually wpreed between the purchaser and the
manufaciuier,

NOMINAL SIZES
= The range of nominal valve size (DN} in sim shall be as follows:

o A0,50,65 80,100,150.200,250,500,350,400,450,300,600,700,800,900,1000,1200, 1400, 1600,1 8
00-and 2000

NOMINAL PRESSURES
o Vaive shall be designated by nominal pressure (PN) defined as the maximum permissible
waorking pressure {Mpa) at 20 0 C temperatures as follows:

0

PN 025, PRO.G PNILO.TN 125 PN LG TN 2.0, P 2.5 and TN 4.0.

&)

The visss desymnstion for valves speeified by nominsl pipe size shall be closs 123, class 150
and class 300.

PRESEURE/TEMPERATURE RATTNGS

o Meximom permissible gauge working pressure and operating temperatures shall be in
aceordance with IS 6418 + 1971 and I8 13139 ( Part T ) : 1991 except that restriction on
temperature may be placed by the manufachurer on valves in sccordance wi:h thiz standard by
reszon of valve type, trim materials or other factors. However, all valves shall be suitable for
confimious use at their PM desigration within the teraperature range of -10° ¢ ta 65% ¢,

BODY ENDS
o Double Fianged Body Ends

The dimensions of flanged body ends and drillings shall be m accordance with the requirement
given in Annex B. Flanges as per any other specific requiremenis of the purchaser may aiso be
given ns agreed 1o between the manufacturer and the purchaser or a5 per 1S, 13159 (part 1 3 ;
1901,

Flanges shall be at rght angles to the axis of the bore and concentric with the bare.

= Flanges shall be drilied unless otherwiss specified and balt holes shall be off centers. Tapped
by the design of the valve.

= Wafer Body Ends

Body ends shall be capable of being fited berween the pipe flanges complying with the
rzquirements of annex B flange drilling.

The joint faces shail be at right angles to the axis of the bore and concentiic with the bore,

o Holes may be provided, where tequired by the design, {or the passsge of the bolts gecuiing the
flanges and the valve, Where through bolling is not practicable due to the presence of valve
shaft. bearing housing, tepped holes may ke provided for sndividual bolting of each flange.

FACE TO FACE DIMENSTIONS
o Face to face dimensiops of double Ranged and waler types of valve shall be g per Table 1,

o Face lo face dimensions given in Table 1 are exclusive of the sealing gasketz at both ends.
& The manufacturer shall ensure that adequate space will be available between valve flanges for

boltiing when flanged valve with shont body face o face or wafer long face 1o face are
manufaciured,
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o Talerance on face to face dimeansions in Table 1 shall be as follaw

Face 1o face dimengion of Unlined valve MM Tolerance MM
Over Tlp to and including
] 250 +2

250 | 300 13
00 800 +4
800 100 +3
1003 2440 +h

BODIES

Bodies end ports shall be circular and the numerical valves of the diameter shall be as close as
possible to the valve of DN,

1MSC AND SHAFT

o The dise and shaft shull be designed lo withstand the muximum pressure differential noross the
valve in either direction of flow. The sheft mav be of one piece design or m two pieces
separately stinched to the disc. Any means of stackment between the shaft and the disc shall
be such as to preclude components becoming looss m service,

SEATING AND LININGS
o Mon-inlegral seatng, and lining where used, smd (heir means of allachment shall be such as 1o
preciude their becoming loose in service,

BEARINGE
o The bearings shall be suitable for the maximum loads imposed by the shaft during testing and
in servide.

o For valves DI 350 and above, a bearing shall be provided (o tske the axial thrust, sprimg
retaining clips (cir clips) shall not be used as thrust bearing,

0

Swifable seabng shall be provided for the shafi where it passes ouside the pressure containing
cn closer,

MATERIALS

o This standard is based on materizls specified in Table 2. Unless ctherwise agreed, the
materials shall be of a grade equivalent io thoge given in Table 2 or superigr. Other matenial
miay be uied a3 per gpresment between the manufacturer and the purchager,

OPERATION
o Mamally Operatad

All valves shall be capable of operated ai & differential pressure across the disc ez marked on the
valve. Lever, worms gear/iraveling nut tvpe or sny other suntable type of operator can be used,

Direction

Utiless otherwise, specified manually operated valves shall be closed by turning hand whesl or
lever in a clockwise direction when facing the hand whee| or lever. The design of lever when fitted
ghall be #uch thal the lever may only be assembled to the valve 2o thai 1t 18 parallel lo the direction
of flow when the valve is open.

All gear traveling rut operators shall be providsd with suitable stops o prevant movement of the
shaft beyoend the limit corresponding to the fully closed position of the disc.

All gear travelng nul operators shall be packed with grease for lite time operation, Gearfiraveling
nut operators shall be lotelly enclosed and weather proof for general applicabon. Far special
applications such as marine, submerged servics etc. The purchaser may specify special en-closer.
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Al gearftraveling nut operators ghall be gelf loclking type. ALl leavier opersted valve ghall be
eapuble of being locked af leszt three intermnediate posinon.

*  The operating hend-wheels shall be marked “CLOSE’ or "SHUT® to indicate the direction of
closer.

*  The aperator shall be provided with amangement 1o indicate the dise positivn,

o«  TESTING
o All valves shall hvdrosiatically tested by the manufacturer befors dispateh, The pressure shall
be obtained without any significant hydranlie shock. Testing shal]l be carried on befors
application of pamt or other similar treatmen! timless otherwise agreed belween the purcliager
and the manufactursr. Thers shall be no air entrapped within the part of the valves subjeciad ta
sl pressure,
o
s  PERFORMANCE TESTIHNG
o Each widlve shall be shop operated from fally closed to folly open position and reverse, undar
no preszuce and no flow condition to demonstrate that the cowplere aszembly iz worlable.

«  BODY TEST

o Completsly assembled valve shall be tested as follows:

o 'The body ends shall be bianked so that the valve i= subjected to the full pressure In all
dircctions melude by the tzst prossure wafer valves may be tesied I any suitable manner
agraed between the purchaser and the manufacturer. The volve dise shall be in slightly open
position and pressure equivalent to 1.5 tmes the maxmum permessible workng pressure shall
be applied with water. The duration of this test shall be as in Table 3.

» SEAT TEST
o The searing surface of the valve shall be cleaned unless & surface treatment forms an infegral
part.of the design or the use of a temporary surface treatment haa been agreed between the
manufachurer and the purchaser 1o avoid the possibility of damage under the condition of the

test,
TABLE-3
NOMINAL D1A MM MINIMUM TEST DURATIOIN IN MINUTES
- BODY SEAT TEST WHEN
TEST APPLICABLE
Up to and meluding 50 0.25 0.25
| 65 o 130 1.0 1.0
200 to 300 2.0 2.0
350 to 1000 5.0 2.0
| 1200 10 2000 5.0 3.0

= Each valve shall be shop tesred for leaks in close position. The test shall be conducted with the
body flanges in o horizonial posinon, Pressure shall be applied 1o the upstream end of the
valve, the downsirsam baing open o atmosphere. The doration of t2st shall be as per Table 3.
There shell be no indication of leakage pasl the valve disc during test and valves shall be drop
tight, Seat test shall be corried out in both the dicection of valve if agreed between the
menuficturer and the purchaser. The seal pressure applied on upstream side shall be
equivalent to 1.1 timss the maximom peroussible working pressure at 20" ¢ and shall be
applied with waler,

o For regnlating type valves seat test shall not be applicable,
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DISC STRENGTH TEST

o The test shall be conducted with the body flangss in horizontal position. The test pressuze
chall be 1.5 times the maximum permissible pressure st 20 () C With disc m closed position,
hydro test pressure shall be applied t the lower face of the dise for doration as per table-3.
There shall be no damuge to the valve dise nor shall duy part of valve or disc be perraanently
deformed by the test. The purpose of this tesi is fo provide svidence of the adsquacy and
structursl mtegrity of dise and body, Any leakage past the scat shall not be the eritenta for
rejection of the valve (Sampling rest saynple ag per IS 25000, For regnlating type valves, disc
sirength shall not be spplicable.

o Maximum permissible leakage shall be as per tzble 4.

TEST CERTIFICATES

o When specified by the purchaser, the wanufacturer shall issue al test cectificate conforming
that the wvalves have been tested in sccordance with this standard and stating the actual
pressures and medmm used m the test

— e e

TABLE 4
| VALVE TYPE LEAKAGE RATE
Tight shut-off No visible leakage for duration of test
' Low leakage 0.1 mm? /s X DN (sec 5)
Regulating Mot specified, Outside the scope of this standard.
[NSPECTION

o If mspection is required, thiz sholl be stated i the enquiry/order. The puorchaser or his
authorized represeniative shall hove access ro the manufactarer’s works at all rensonable times
io mspect sssembled valve 1o his order,

WITNESSING OF TESTS
«  When the purchaser desives fo witness the tests, this shall be specifically agreed in advance.
MAREING

2 Marking shall be cast integral on the body or ona plate seourely attached to the bady. Tha
markings shall be in accordance with T8, 38§6: 1981,

PREPARTION FOR DESPATCH

o Valve shall be complets in all respect when shipped, Each valve shall be drained, cleaned.
prepered and suitable protected with 2 coats of red oxide on un mechined surfaces and st
preventive coats on machined and flanged surfaces for dispatch in such a way as to minimize
the possibility of damage and delerioration during transit and siotage. Pamting other than
vpecified on the fimished valve shall be us per the agreement between the manufacturer and the
purchaser,

o Dige shall be ungested when dispatched, bt care sholl befaken to ensure that there is no risk
of daraage 1o the disc.

(&

When specified, the body ends shall be suntably sealed (o gxclude forsign matter dunng trensit
and storage.

Components shipped unstiached shall be adequately protected und identified fo permit cosrect
field nssembly.

L&)
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1.6

1.7

1.8

Internal Hydrant:

Internal hydrant shall be provided at each landing or al suilable location consisting of single /
twin headed gunmetal landing valve as indicated in BOQ with 63 mm dia oblique female
instantansous pattern with caps & chains. Outlet and 80 mm inlet (IS: 3290-1993) with
separate shut ofl valve, Landing valves shall be 63 mm dia. oblique female instanizneous
pattern with caps and chains. Landing wvalves shall be of gunmetal and fitted with
instantanecus coupling conforming to IS: 901. The valve body, stop valve, checks valve, nut,
instantansous female outlet and blank cap shall be of leaded-tin bronze conforming to Grade-
IT of IS: 318-1962. The valve spindle shall be of brass rod conforming IS: 320 - 1962. The
hand whee] shall be mild steel ot cast-iron washers gaskets shall be of rubber conforming to
15:638 - 1965 or leather conforming to IS:581; 1969, The coupling shall be fitted with an
wternal plug secured by chawn landing valves shall be installed on hydrant niser at a height of
1.0 te 1.2 meter from the floor level.

Each internal hydrant shall be provided with two nes. 63 mm. Diameter 15 mir. Long hose
pipe with gunmetal male and female mstantaneous type coupling, machined wound with G.I.
wire hose of IS 636 type A and couplings to [S:903 with IS certification, gunmetal branch
pipe with nozzle conforming to 15:903,

Moses

Hoses pipes shull be of fabric reinforced rubber lines as per [S:636 Type Il or canvas hose as
per 18:4927, with nomimal size of 63 mm and lengths of 15 meter or 7.5 meter. as per
quantities specified for in schedule or bill of quantity.

All hose pipes shall carry IS1 marking on the body of the hose.

The hose shall have imstantanecus spring lock-type coupling on ends. The mstantaneous
coupling shall be as per IS: 901. It shall be fixed to each other by copper rivets and galvanized
M.5. wires und leather bands. All coupling shall be interchangeable with each other and shall
bear [ST markings.

Hose Cabinets (Hose Box)

Each hydrant shall be housed in a Hose cabinet of suitable size, The hydrant cabinet shall
hold double / single headed hydrant as specified, 2 heses and one branch pipe as required.
Internal hydrants shall normally fit the size of the niche mede for 1. The cabinet shall be of
minimum 16 SWG M8, sheet with center opening, double glass front doors (cleat glass of
4mm thickness). The glass shall be firmly fixed by means of steel clips and screw with rubber
beadmg. Hinges shall also be screwed and not welded. The corner members (frame) shall be
af 25 x 25 x 3 mam thick angle, The hose box shall be firmly fixed to the wall/support by
means of braclkets and dash fasteners. The steel work shall have one coat of primer and two
coats of red paint, The words *“Yard Hydrant”, “Hydrant™ etc. should be painted in white or
red on the glass m 75 mm high letters. The hose box shall be |ockable for intemal hydiant
installation.

Hose Reel

The hose reel shall be directly tapped from the riser through & 235 / 32 mm dia pipe. the drum
and the reel being fArmly held against the wall by use of dash fasteners, The hose reel shall be
swinging type (180degrees) and the entire dium. vecl ete. shall be as per IS: 3876 and [S: 884,
The rubber tubing shall be of best quality and the nozzle shall be shut off type.
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1.9

L10

1.11

1.12

1.13

Branch Pipes

Branch pipe shall be of either gun meatal or aluminum and should confarm te T5: 903, One end
of the branch pipe will receive the coupling while the other end shall have a nozzle screwed to
it. It shall bear ISI marking,

Yard / External Hydrant

Yard or External Hvdrantz shall be a5 per IS: 908 and the valve as per IS: 5290. The hydrant
shall eonsist of stand post assembly and a masonry base 200 mm X 200 mm X 200 em high
and shall be made at the point where it comes out of the soil. The valve shall complete with
band wheel, quick coupling connection spring and blank eap. The hydrant shall be faid on 150
dia, or as mentioned in BOQ).

Yard or External hydeant shall have oblique female instantanecus pattern 63 mun diameter
outlets with caps and chains. The hydrani shall be of gunmetal and flange niet and single
outlet conforming to I8: 5290, a duck foot bends and flanged riser of required height to bring
the hydrant to level above ground. The wvalve body, stop valve. checks valve, nut.
Instantaneous female outlet and blank cap shall be of leaded-tin bronze conforming to Grade-
II of 1S: 318-1962. The valve spindle shall be of brass rod conforming I8: 320 - 1962. The
hand wheel shall be mild steel or cast iron washers gaskets shall be of rubber conforming to
IS:638 - 2003 or leather conforming to IS:581 : 1969,

Fach external hydrant shall be provided with two nos. 63 mm. Diameter 15 mtr. Long hose
pipe with gunmetal male and female instantaneous type coupling, machined wound with G.L
wire hose of IS8 636 type A and couplings to IS:003 with IS certilicalion, guomelal branch
pipe with 20 mm nozzle conforming to IS:903.

Vilve Chambers

A valve chamber shall be brick masonry chamber in cement mortar 1:5 (1 cement: 3 coarse
sand) on cement concrete foundation 150 mm thick foundation 1:5:10 mix {1 cement: 5 tine
sand: 10 graded stone aggregate 40 mm nominal size), 15 mm thick cement plaster mside and
outside finished with a Mloating coat of neat cement inside with cast iron surface box approved
by fire brigade incloding excavation, back filling, complete, The wall shall be 230 mm thick
with heavy doty [SI marked C.I. manhole covers.

Fire Brigade Inlet Connegtion

A Tire brigade inlel connection with a non-return valve shall be provided to facilitate the fire
brigade to pump water into the installation by the use of their own equipment. Four way or
150 mm dia connection to the system shall comprise of four instantaneous pattern 63 mm dia,
meale nlets shall be with capsand chains complete with 150 mm dia. sluice valves, non-returm
valve housed m a M.S. cabinet with glags [ronted door. The cabmet shall be switable for
recess mounting.

Two way or 100 mm fire brigade inlet conpection to the system shall comprise of two
instantaneous pattern 63 mm dia. male inlets shall be with caps and chains complete with 100
mm dia sluice valve, non-return valve housed in a M.5. cabinet with glass fronted door. The
cabinet shall be suitable for recess mounting.

System Drainage

The systems shall be provided with smtable dranage smrangements with G.1 /MS piping of
50 mm dia. complete with all accessories and provided with drain valve.
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1.14

1.15

Hydrant System

The hydrant system shall comprise of AC motor deiven pump sets. Diesel pump, Jockey
pump ete, with all required accessories including valves. appurtenances, instrumentation and
conirols eic, complete in all respects. The system shall cover the entire area from independent
pipe work from the fire water pump set. The hydrant work shall remain pressurized through
the proposed Jockey pumgp taking care of any leakages in the system pipelines and valve
glands. All pumps / motors [ engines to be of makes approved by local Fire Authority.

The hydrant system shall be kept charged by pressurized water at approximately 7.5 Kg/cra2
at all times. In the event of fire when any ol the hydranl valves in the neiwork is opensd, the
resultant fall in header pressure should ensble stanting the Electric Motor driven fire water
pumping set through pressure switches automatically, One Diesel Engine / DG set driven
pummp shall be a stand-by pump serving hydrant system & sprinkler both. In case of failure of
electricity or failure of Elec. Pump o start on demand, the stand-by DG sei operated pump
shall sutomatically take over. Apart from the automatic starting of the pump sets, provision
shall be kept for manual starting also. However, shifting down of the pump sets shall be
manual.

The hydrant system in the yard shall be tornished with external hydrants consisting of landing
valves (positioned approx. one meter above ground level) fitted M.S. (Heavy) flanged single
headed siandpipes ipstalled on underground hydrant headers distnbuted 45 M apart
approximately or as matiked on the plan,
The entire system mcluding all pumps, motors, diesel pump set and panels shall be of
approved make by ISO / Local Fire Authorty,
Pumps and ancillary equipment
Scope of Work
A, Work under this section shall consist of furnishing all labour, materials, equipment and
appliances necessary and required to completely install electrically operated pumps for
fire hydrant installations as required by Lhe drawings and specified heremafter or given
the schedule of quantities.

B. Without restricting to generality of the foregoing the pumps and the ancillary equipment
and shall include the following:

a. Electrically operated pumps with motors base plate and accessories.

b, Pump suction and delivery headers, valves, ar vessel and connections.

c. Pressure gauges / pressure swilch.

d. Only zingle point 3 phase supply will be made available to the Contractor. From
there, all provision viz, Electrical switchboard, wiring, cabling, cable tray, control
panel, earthling. ete. shall be made.

General Requirement

a) Pumps shall be mstalled true to level on suitable concrete foundations. Base plate
shall be firmly fixed by foundation bolts properly grouted in conerete foundations.
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b) Pumps and motors shall be truly aligned with suitable instruments.

<)

d)

All pump connections shall be standard flanged type with approprate number of
bolis,

Manufacturer instructions regarding instailation connections and commissioning shall
be followed with respect to all pumps, switchgear and accessories.

Fire and Jockey Pumps

a)

b)

f)

£)

The mam Fire hydrant & Sprinkler pumps shall be End Suction Back Pull Out / Split
Casing type while Jockey pumps shall be of Ceptrifugal Mono block Pump type

having following specifications.

Shut off head should not exceed 140% of rated head. Pump shall not develop less
than 65% of rated head at 150% of rated capacity
MATERIALS OF CONSTRUCTION

Part Muaterial

Casing Cast Iron

Impeller Bronze IS: 318, Gr. LTB 2
Casing Wearmg S8

Shafi ATST - 410 / Stainless Steel
Shaft Sleeve 5.8. 316

Stuffing Box Giland Packed

Pumps shall be provided with pressure gauge with isolation cock on the delivery side.

In case of moter driven pump the motor rating should be adequate to drive the motor
rating should be adequate to drive the purmp at 150% of rated discharge.

The pump and its prome mover (Electric moter or Diesel Engine) shall comply with
all the equipment of the Rules of the Traffic Advisory Committee,

All pumps shall have positive suction & shall be provided with suction strainer of S5
& CT bell mouth. In case of negative suction suitable priming arrangement shall be
provided.

In fizst phase only, all pumps shall be installed Pump head shall be considering
ulimate phase,

Jockey P'ump

Starting and stopping of Jockey Pumip set shall be avtomatic at predetermined levels
through pressure switch. However, arrangeraents for manual start and stop of the pump
shall also be made. Jockey Pump shall tuke care of small leakages in the piping system
and pumps cushion tanks.

Electric Driven

Electrically driven pumps shall be previded with totally enclosed fan cooled, foot
mounted, squirrel cage induction motors suitable for five pumps with 1P-55 enclosurs.

The motors should be rated not to draw more than 4.3 times the starting current,
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Motors shzll be at least equivalent Lo the horse power required Lo drive the pump al 150%
of 1ts rater discharge.

The motors shall be wound for class-F insulation and windings shall be vacuum
impregnated with heal and moisture resisting varnish, glass fiber insulated.

Diesel Engine

a) Dizsel engine shall have suitable no. of eylinders with individual heat azsemblies.
The engine shall be water cooled and shall include heat exchanger and connecting
piping strainer, isolating pressure reducing valves, bye-pass line, exhsust pipe,
silencer, day tank for fue] all interconnected piping €te.. complete in all respects,

b) Engine shall be direct ijection type with low noise and exhavst onission levels,
¢} The speed of engine shall match the pump speed for direct drive,

d) The engine shall be capsble of being started without the use of the wicks, carlridge
heater plugs or cither at engine room temperature of 4°C and shall take full losd
within 15 seconds from the receipt of the signal 1o start.

e) The engme shall effectively operate ol 46*C ambient temperature at 130 meter above
mean sen level,

£} Engine shall be suilable for running on high speed diesel oil.

‘2) The system shall be provided with a contrel panel with push button starting
arrangement also wired to operate the engme on differential pressure gauge.

h) The entire system shall be mounted on a common stractural base plate with anti-
vibration mounting, Dunlop maks, and flexible connections on the suction and
delivery piping,

1) Contractor provide one fully mounted and supported Day il Tank fabricated form
fmm thick MS sheet electnically welded for § hours worlang load and having suitable
capacity of oil. Provide leve] indicators — low level and full leve] in the Day Oil Tank
aon the control panel through float switches and a breather. Day Oil Tank shall also be
provided with filling connection (Threaded) with cap. gauge glass indication and
cocks, drain cock. inspection / cleaning cover with gasket and nuts / bolts. MS dyke
to hold 150% of the Day Tank capacity to be built around the Day Tank.

1) Comtractor to provide one sxhaust pipe with suitable moffler (residential type) to
discharge the engine gasses to oulside in open &ir as per site conditions (Contractor Lo
check the site).

k) Contractor to provide all accessories, fittings and fixtures necessary and required for a
complete operating engine set, The exhaust pipe shall be taken outside the building
with minimum number of bends (approx. length 30 Meters) and shall be duly heat
insulated with 50mm thick glass wool covered with 24-gauge aluminum cladding.

I) Contractor shall indicate special requirements, if awy, for the ventilation of the Pump
Roon.
Noise & Vibration level of the pump driven by motor‘engine shall be within the
acceptable limits of ISO 2372, IS 11727.
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BOOSTER PUMP:
A booster pump shall be provided at terrace to pressurize the wet riger system. The pump

shall be centrifugal end suction / mono block tvpe.

BASE PLATE
Pumps and motors shall be mounted on a common structural base plate and installed as
per the manufacturer’s instructions.

116  R.C.C. PIPES

SCOPE:

This specification covers the requirements for manufacture, supplying, lowering, laying,. jointing,
testing and commissiomng of reinforced cement concrete (RCC) pipes used for the convevance of
sewage & sirom water .

CODES & STANDARDS :

The manvfacturing, testing. supplying. jointing and testing at work sites of RCC pipes shall comply
with all currently applicable stamtes, regulations, standards and codes. in particular, the following
standards, unless otherwise specified herein, shall be referred,

MATERIALS
1. IS : 438 Specification for pre cast concrete pipes (with and without reinforcement)
IS : 3597 Method of tests for concrete pipes.

"!-l
3. IS : 432 Specification for mild steel and medium (tensile steel bars and hand drawn stecl)
wites for conerete reinforcement.

4. 18 : 53828pecification for rubber sealing rings lor gas mains, water mains & sewers

5. IS : 516 Method of test lor strength of concrete.

CODE OF PRACTICE
IS : 456 Code of practice for plain and remforced concrete
DESIGN

Design of RCC pipes including reinforcement details and the ends of pipes shall be in accordance
with the relevant clouses of IS : 458,

GENERAL

The method of manufacture of RCC pipes (Class NP 3) shall be such that the form and the dimensions
of the finished pipes are accurate within the limits gpecified in relevent clause of IS @ 458, The
surfaces and edges of the pipes shall be well defined and true, and their ends shall be square with the
longitudinal axis. The ends of the pipes shall be further reinforced by an extra ring of remforcement to
avold breakage during transportation,

Signature of Bidder 16| Pace




A,

Sabarmati River Front Development Corporation Limited .

The RCC pipes and rubber rings shall be systematically checked for any manufacturing defects by
experienced supervisors so as to maintain a high standard of quality.

The ‘engineer shall at all reasonable times have [ree access to the place where the pipes and
collars/rubber rings are manufactured for the purpose of examining and testing the pipes and collars/
rubber rings and of witnessing the test and manufacturing.

All tesis specified either in this engineer’s requirements or in the relevant indian standards shall be
performed by the supplier/contractor at his own cost and in presence of the engipeer if he so desjres.
for this, sufficient notice before testing of the pipes and fAttings shall be given to the engineer.

If the test iz found unsatisfactory, the engineer may reject any or all pipes of that lot.
MATERIALS
1. CEMENT

sulfate resisting cement shall be used for the manufacture of RCC pipes and fittings and shall conform
to 1S 12330,

2, AGGREGATES

Ageregates used for the manufacture of RCC pipes shall conform to 3 of IS : 383, The maximum size
of aggregate should not exceed one third the thickness of the pipe or 20mm, whichever is smaller for
pipesize above 250 mm. For 80 to 250 ram size, the maximwun size of the aggregate shall be 10 mm.

3. MIXING AND CURING WATER

Water shall be clean, colourless & free from objectionable quantities of organic matter, alkali, acid.
salts, or other impurities thal might reduce the strength, durability or other desirable qualities of
concrete and mortar.

4. REINFORCEMENT

Reinforcement used for the manufacture of the nenforced concrete pipe shall conform 1o mild steel
Grade | or medium tenzile steel bars conformmg to 1S : 432 (part-1) or hard-drawn steef wite
conforming to [S ¢ 432 (part-2) or structural steel (standard quality) bars conforming 1o IS 2062,
Reinforcement cages for pipes and collars shall be as per relevant requirement of IS : 458

5. CONCRETE

Concrete used for the manufacture of RCC pipes shall conform to 15 : 456. The mininmm cement
content and minimum compressive strength of concrete shall be as per relevant requirements of IS :
456. Compressive strength tests shall be conducted on 15 cm cubes in accordance with the relevant
requirements of 18 : 456 and IS : 516,

CURING

Pipes manufactured in compliance with IS : 456 shall be water cured in accordance with the relevant
requirements of IS ; 436,

DIMENSIONS & TOLERANCE

o The internal diameter, wall thickness and length of barrel. reinforcement (longitudinal and
spiral), type of ends and minzmum clear cover to remforcement und strength test requirements
shall be as per the relevant clauses / tables o[ IS : 458 for class NP3 RCC pipes,
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b.

The tolerances regarding overall length. internal diameter of pipes or sockets and barrel wall
thiclness shall be as per relevant clause of IS 438,

WORKMANSHIP & FINISH

F: 9

Pipes shall be straight and fiec from cracks except that craze cracks may be peimitted. the
ends of the pipes shall be square with their longitudinal axis,

The ourside and mside surfaces of the pipes shall be smooth, dense and hard, and shall not be
coated with cemenl wash or other preparation unless otherwise agreed to between the
engineer and the manufacturer or supplier

The pipes shall be [ree from defects resulting fom 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
over a length in any dirsction greater than twice the thickness of barrel,

The deviation from straight in any pipe throughout its effective length, tested by means of
rigid straight edge paraliel to the longiudinal axis of the pipe shall not exceed, for all
diameters 3 mm for every meter run.

TESTING

i

All pipes for testing purposes shall be selecred at random from the stock of the manufacturer
and shall be such as would not otherwise be rejected under the crteria of tolerances as
mentioned in IS @ 458,

During manufscture, compressive strength of concrete cubes shall be done as deseribed in 18
516, For pressure pipes, splifting tensile strength tests of the conerete cylinders shall be
carried out as described in 18 5816. The manufacturer shall supply, when required to do so by
the engineer, the results of compressive tests of concrefe cubes and sphit tensile tesis of
conerete eylinders made from the concrete used for the pipes. the manufacturer shall supply
cylinders or cubes for test purposes required by the engmeer and such cylimders or cubes shall
withstand the rests preseribed as per IS @ 458, Every pressure pipe shall be tested by the
manufacturer for the hydrostatic test pressure, for non-pressure pipes. 2 pereent of the pipes
shall be tested far hydrostatic test pressure in accordance with IS 458,

The specimen of pipes for the following tests shall be selected in accordance with relevant
claise of 15 : 458 and ests In accordance with the methods deseribed 1n IS : 3597,

Hydrostatic Test
Three-edge bearing Test

Permeability Test

SAMPLING & INSPECTION
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In any consignment. all the pipes of same ¢lass and size and manufactured under similar conditions of
production shall be grouped together to constitute a lot. the conformity of a lot to the requirements of
this specification shall be ascertained on the basis of tests on pipes selected from it.

The number of pipes o be selected from the lot for testing shall be in accordance with table 22 of IS :
458,

Pipes shall be selected at random. In order to ensure randomness of selection, all the pipes in the lot
may be arranged in a serial order and starting from any pipe, every pipe shall be selected ull the
requisite number 1s obtained and or procedures given in IS 49035 may be followed.

All pipes selected shall be inspected for dimensional requirements, finish and straightness. A pipe
failing to satisfy one or mare of these requirements shall be considered as defective,

The number of pipes to be tested for tests under clawse 10.2 shall be 10 accordance with column 4 of
table 22 of IS : 458. These pipes shall be selecled from pipes that have satishied the requirements of
dimensions, finish and deviation trom straight.

A lot shall be considered ag conforming to the requirements of IS : 458 if the following conditions are
saljsfied,

The number of defective pipes (those not satisfying one or more of the reguirements for dimensions,
finish and deviation from straight shall not be more than the permissible number given in clause 8 &£ 9
of IS : 458.

All the pipes tested for various tests as per Clause shall sausly corresponding requirements of the
lesls.

In case the number of pipes notl satisfying requirements of any one or more tests, one or two further
samples of the same size shall be selected and subjected to the test or tests in which the failure has
oceurred. All these pipes shall satisfy the corresponding requirements of the test. In the event they do
nol, the lot will be rejected.

MARKING
The following mformation shall be clearly marked on each pipe :

a Internal diameter of pipe

b. Class of pipe

c. Date of manufacture an

d. MName of manufacturer or his registered trademarlk or both.

CARTING & HANDLING

Unless waived by the epgineer. method sltalements shall be submitted by the contractor for the
approval of the engineer before the handling, transpartation and laying of any pipes commences. All
pipes shall be handled and stored in compliance with the manulscturer’s recommendations. Pipes and
fittings /specials shall be transporied from the factory to the central pipe store snd unloaded there
before being transporied to site. At every point of loading or unloading, all pipes and fittings shall be
lifted using approved lifing tackle, Unloading by rolling down any form of inclined ramp will not be
permitted. Pliable straps or slings shall be used to lift pipes. Rope. wire rope. hoeks eor chains shall not
be allowed to come into contract with any pipe surface. All pipes shall be thoroughly mspected on
arrival on site and immediately prior to installation. Any damage to the pipes shall be notified to the
engineer for a decision as (o the acceptahility of the pipes, with or without repairs or remedial worl.
The final judgsment will be taken by the engineer based on his judgement of the suitability of the
items [or the purpose intended.
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STORAGE

Each stack of pipes shall contain only pipes of same class and size, with consignment or batch number
marked on it with particulars of suppliers wherever possible. storage shall be done on firm level and
clean ground and wedges shall be provided at the boitom layer to keep the stack stable. the stack shall
be in pyramid shape or the pipes laid lengthways and crosswise in alternaie lavers, the pyramid stack
shall be made for smaller diameter pipes for conserving space in storing them. the height of the stock
shall not exceed 1.5 m.

Rubber rings shall be stored in a clean, cool store away from windows. beiler, electrical equipment
and petrol, oils or other chemicals.

PIPELINE CONSTRUCTION (GENERAL)

Pipes shall be laid and jointed in accordance with all relevant tecommendations of the manufacturer.
Any variations between the manufacturer’s recommendations and this specilication shall be
highlighted in the contractor’s method statemnents and a ruling will be given with the approval. All
pipelaying shall be performed by experienced and competent pipelayers.

The hne of the pi-p: shall be set out and agreed with the engineer well in advance of the excavation.
Surface stripping. excavation, pipelaymg. backfilling and reinstatement shall follow each other
without undue delay or interval between these activities.

LAYING OTF TIPES

In laymg the pipes and fittings/ specials the center for each manhole / chamber or pipeline shall be
marked by a peg. Confractor shall dig holes for and set up two posts (gbout 100 x 100 x 1800 mmj at
each manhele / chamber or junction of pipelines at nearly equal distance from the peg and at sufficient
distances there from to be well clear of all intended excavation, so arranged that a sight rail when
fixed at a certam level against the post shall cross the center line of the manhole/chamber or pipe
lines. the sight rail shall not in any case be more than 30 m apart, intermediate rails shall be put up 1if
directed by engineer.

Bonmng staves of 75 mm x 30 mm size shall be prepared by contractor in vanous lengths, each length
being of a certain whole pumber of meters and with a fixed tee head and fixed intermediate cross
pieces, each about 300 mm long. The top-edge of the cross piece must be fixed below the top-edige of
the tee-head at a distance equal (o the outside diameter of the pipe or the thickness of the concrete bed
to be laid as the cuse may be. the lop of cross pieces shall mdicale  different levels such as
excavation for pipe line. top of concrete bed, top of the pipe etc. as the case 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 centre line of the pipe shall be marked on the rail and this mark shall denote also the
meeting point of the centre lines of any converging pipes. a line drawn from the top edge of one mil
to the top edge of the next rail shall be vertically parallel with the bed of the pipe. and the depth of the
bed of pipe at any mtarmediate point may be determined by letting down the selected boning staff
until the tee head comes in the line of sight from rail to tail.

The post and rails shall be perfectly square and planed smooth on-all sides and edges. the rails shall be
painted white on both sides, and the tee-heads and cross-piece of the boning staves shall be painted
blaclk,

Far the pipes converging 1o & manhole/chamber at various levels. there shall be a rail fixed for every
different level. when a rail comes withm (.60 m of the surface ol the ground, a higher sight-rail shall
be fixed for use with the rml over the next point, the posts and rails shall in no case be removed until
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the trench 1% excavated, the pipes are laid and engineer gives permission to proceed with the
backfilling.

LAYING OF PIPES & FITTINGS/SPECIALS

The joints snd interiors of all pipes and fittings shall be carefully cleaned before installation,
whenever pipelaying is interrupted for any reason, the open end of the pipeline shall be sealed with a
suitable expanding stopper or & properly fitted temporary wooden stopper and exposed pipes shall be
suitably protecied from stones and other objecis falling into the trench from above.

The permissible tolerance for pipelines in trenches shall be fmm in level and 25mm m line between
manholes. After the laying of a length of a pipeline but before testing the crown of the pipe shall be
checked for level and alignment and any necessary adjustrient made by unjointing and removing the
pipes concerned, adjusting the bedding, relaying the pipes and rechecking for line and level,

For pipeline jointing systems incorporating flexible jointing rings. pipes shall be laid with the spigot
end pointing in the direction of flow and with a gap between the end of the spigot and the base of the
socket. or between spigots. rubber rings shall comply to IS ;. 5382,

JOINTING

Pipe section shall be joined utilising spivot and socket flexible joint with rubber ring, as per
relevant IS after jointing, extraneous material, if any, shall be removed from the inside of the pips
and the newly made joints shall be thoroughly cured. the rubber sealing rings used for jointing, shall
conform to IS ; 5382,

The RCC pipe with the rubber ring accurately pesitioned on the spigot shall be pushed well home into
the socket of the previously laid pipe by means of umformly applied pressure with the aid of a jack or
similar appliance. The RCC pipes shall be of spigot and socket type and rubber rings shall be used,
and the manulacturer’s instructions shall be deemed to form a part of these engineer’s requirerents.
The rubber rings shall be lubncated before making the joint and the lubricant shall be soft soap water
or an approved lubricant supplied by the manufacturer.

BEDDING

The type of bedding for the RCC pipes {gtanvlar, concrete cradle — PCC, RCC, concrete encasement,
etc. ).

GRANULAR BEDDING

1. Material used for bedding should be of granular material, free from sharp edges and sharp

angles, well graded and durable under influence of ground water. The material selected shall

consist of gravel (uncrushed or crushed), crushed rock or crushed conerete. uncrushed gravel
iz obtained from the namral disintegration of rock.

Well graded gravel of varying size from 5 mm to 14 mm shall be vsed. percentage

distnbution of each size for graded aggregate is mentioned in table 2.1 below.

3. Where pipes are laid with a granular bed or surround the appropriate bedding material shall,
48 soon as a sechion of trench has been trimmed to grade, be placed carefully over the full
trench width without segregation. The matenul shall be spread and thoroughly compacted by
approved mechanical means m successive umform layers each ool exceeding 150 mm
compacted thickness to produce a uniform bed to the required gradient. where plate vibrators
arc used, there shall be a mummum of one pass for crushed stone and two passes for sands.
hand tamping will emly be permitied where nsufficient space 1s available 1o allow the use of
mechamecal plant. the mintmum thickness of compacted granular material shall be as follows:-

.!‘J
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4. 150mm (minimom 100mm vnder sockets) for pipes not exceeding 200mm nominal diameter,
except when trench is in rock.

5. 200mm (minimum [00mm under sockets) for pipes greater than 300mm nominal dismeter, or
all pipes when trench is in rock.

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

7. Pockets in the bedding shall be formed at each pipe jomnl to permit jointing to be carried out
without the sleeve or socket of the pipe joint bearing on the bedding material and without
bedding material entering the joint.

8. Afier the pipelime alignient and jomnts have been inspected and approved by the engineer, the
water lesting of the pipeline satisfoctorily completed, and, where appropriate, the apnular gap
at each pipe joint sealed, each joint pocket shall be carefully filled with granular material and
theroughly compacted up (o the same level as the lop of the bedding. granular bedding
malerial of the same type shall be placed on both sides of the pipeline in successive uniform
layers not exceeding 150mm thick and compacted according to one of the methods given in
table 2.2 as agreed with or directed by the engineer. care shall be taken to ensure than no
cavilies remain under the pipe, and that the pipes are not displaced by differential pressure
from either side.

9, When placing and compacting surround material the contractor shall take care not to displace
or damage the pipes. the tpping of surround material from ground levels directly cnto the
pipes shall nol be permitted.

10. Unless otherwise detailed on the drawings, tor pipes with a full granular surround the granular
materigl shall extend up to a nunimum height of 300mm over the crown of the pipes, for ngd
pipes unless otherwise detailed, the granular material shall extend up to the springing level of
the pipe. the surround shall be completed by the caredul placing of selected excavated material
in layvers not excesding 1 30mm thick, thoroughly compacted on both sides of the pipeline toa
level at least 300mm above the crown of the pipes.

11. For pipelmes of 600mm dimmeter or greater the bed should be prepared ahead for
approximately two pipe leagths whilst two pipes are being laid and the previous two pipes are
receiving side filling, for pipelines less than 600 mm diameter the lengths of each stage shall
be agreed with the engineer.

12, If the contractor wishes to use any other miethod of laying pipes in granuvlar bedding or
surround be taust submit his proposals in writing o and obtain the approval in writing from
the engineer well in advance of the date when he wishes to perform the work.

CONCRETE BEDDINC
Concrete shall be grade M 20 unless otherwise detailed on the drawings / BOQ.

The mmmum thickness of concrete between the bottom of the pipe and the ench shall be 025 x
nominal pipe diameter, subject to 150mm mmimum, with & mimmum 100mm bepeath sockets.

The pipes shall be set to correct ahgnment as detarled below :-

The contractor may use rectangular concrete blocks (two per pipe) made of grade M3 concrete, cast
at least 7 days before use, together with pairs of approved hardwood wedges of the same width as the
blocks in order to align and support the pipe before concreting, the blocks and wedges shall be of
sufficient size and suitably founded on the bottom of the trench to support the pipe adequately without
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settlement or movement at any stage. the blocks and wedges shonld be placed near the end of each
pipe length and should be left undisturbed during jointing of subsequent pipes and during
construction, although the wedges should be removed during placing of the conerete.

Blocks may have thin tie wires cast in to assist in holding down the pipe when the concrele surround
is being mechanically vibrated,

After approval of the joints and satisfactory testing of the pipeline a transverse flexible joint shall be
formed by insertion of a template of compressible joint filler consisting of bilumen impregnated
insulating board as per BS 1142 part 3 or other equally compressible matenal shaped exactly (o the
pipe and full extent of the concrete cradle or surround. unless otherwise specified |, the thickness of
this [lexibie joint shall bo & mmimum of 25mm.

For spigot and socket pipes. the flexible joint in the concrete shall be aligned with the face of the
socket. For sleeve type and flexible mechanical joints, the flexible joint shall be aligned with one end
of the sleeve or mechanical joint, In certain cases, d flexible joint may be tequired at both ends of the
sleeve or mechameal jont. The conerete infill for flexible mechanical joints shall only be placed after
the application of the specified protection materials to the joint. no steel reintorcement shall pass
through the Nexible joint.

Concrete for beddings. surrounds and joint infills shall be placed carefully and uniformly. suitable
measures being adopted to ensure that the pipeline is not displaced by differential side pressure or by
flotation. Concrete shall be properly compacted with particular care being taken to ensure that no
cavities are Ieft underneath the pipe.

The concrele shall provide a minimuwm cover to the pipe of 150mm for sumrounds.

Concrete beds to pipes of all diameters and surrounds to pipes of one meter diameter or less shall be
poured in a single operation. concrete surounds to pipes over one meter diameter shall normally be
poured in tweo lifts. with a horizontal joint net more than 100mm below the crown of the pipe.
concrete shall be prevented from enlering pipe joints.

Formawoaork shall be used for all vertical faces. Side forms should not normally be required. if trench
widths specified are such that tha concrate bedding / surround will extend the full width of the trench,

All formwork used for forming the concrete bedding shall be removed, unless the written approval of
the engineer is given to leave it in place for safety or similar reasons. Where side forms have been
required, backfillmg shall be proper to fill the voids left on removal of the formwork.

The bedding and surround shall be completed by the careful placing of selected excavared material in
layers not exceeding 150mm thick. thoroughly compacted by hand on both sides of the pipeline to a
level at least 300mm above the crown of the pipes. as this material is placed and compacted in the
trench, the supports to the sides of the trench shall be concuzrently partly withdrawn so that there are
no vods or uncompacted zones.

Except where otherwise specified or instructed by the engineer, no traffic load may be imposed vpon
the trench within 72 hours of the placing of the concrete cradle or surround.

If the contractor wishes (o use any other method of laying pipes in conerele cradle or surround. he
must submit his proposals m wnting to and oblain the approval in witing from the engmeer well m
advance of the date when he wishes to perform the work.

SPECIAL FOUNDATION IN POOR SOIL
Where the formation of the trench is found to consist of material which is unstable to such a degr=e

that in the opinion of the engineer. il cannot be removed and replaced with an approved material
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thoroughly compacted in place to support the pipe properly, a suitable foundation for the pipes.
consisting of piling. timbers or other materials shall be prepared by the contractor and as instructed by
engineer.

INSPECTION OF PIPELINES

As soon as the pipeline has been completed from manhole to manhole the contractor shall man through
the pipes both backwards and forwards a double dise or solid or closed cylinder 75 mm less in
diameter than the internal diameter of pipes,

If as a result of the removal of any obstructions the engimeer considers that damages may have been
caused to the pipe lines, he shall be entitled to order the stretch to be tested imrnediately. should such
test prove unsatisfactory, contractor shall make good the pipeline and carry out such turther tests as
are ordered by the engineer.

SITE TESTING

After laying & jointing of RCC pipes is completed the pipe line shall be tested. All equipment for
testing shall be supplied by the contractor. damage during testing shall be conftractor's responsibility
and shall be reciified by him to the full satisfaction of the engineer. water for testing of pipehine shall
be arranged by the contractor at his own cost.

After the joints have been checked by the engineer and before backfilling of the trenches, the entire
section of the sewer shall be proved by the contractor to be watertight by filling the pipes with water
to the level of 1.50m above the top of the highest pipe in the stretch and heading the water up for a
period of one hour. the apparatus used for the purpose of testing shall be approved by engineer. the
contractor if required by the engineer shall de-water the excavated pit and keep it dry during the
period of testing. The loss of water over a period of 30 minutes shall be measured by adding water
from & measuring vessel at regular 10 minutes intervals and noting the quantity required to maintain
the original water level. for acceptance of the section of pipeline under test the average quantity added
shall not exceed | litre/ hous/ 100 linear meters / 10mm of nomingl internal diameter. any leakape
including excessive sweating which causes a drop in the test water level in excess of the permitted
amount Will result in the pipeline being rejected. the contractor will be required to remove and re-lay
the pipeline for re-testing.

Water used for the test shall be removed from pipes and nol discharped to the exeavaled trenches.

1.17  Pressare Gauge

All pressure gouges shall be dial type with Borden (ube element of 88 316. The diel size shall be of
130 mm diameler and scale division shall be in metric units marked clesrly m black on a white dial.
The range of pressure gauge shall be 0-10 kg sq.cm or as specified m BOC). The pressure gauges shall
be complete with 1solation cock, siphon tubing, ete.

1.18  Pressure Switches

The pressure switch shall be industrial tvpe single pole double throw eleclric pressure switch designed
for starting or stopping of equipment when the pressure m the system drops or exceeds pre set linits.
It shall compnise of a single pole change over switch, below element assembly and differential
spindle.

All pressure swirches shall have 14" BSP (F) inlet connection and serewed cable entry for fixing cable
gland. All control cabling shall be provided.
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1.19  Sprinkler Heads

Sprinkler heads shall be provided at approximate spacing so a8 to cover 12 sq.amuw. per sprinkler head
in case of ordinary huzard & 17 sq.mir. in case ol light hazard. The spacing shall however be in
uniformity with the drawings and properly coordinated with electrical fixtures, ventilation ducts and
grilles and other services along the ceiling, Sprinkler heads shall be gunmetal quartz bulb type with a
temperature rating of 68°C. Sprinkler heads shall be of upright conventional type with fusible link for
operation. Sprmkier head shall be approved by the under writers Laboratories (U.L.) or Fire Officers
Committee (FOC). The finish shall be as specified in bill of quantities.

Contractor shall install cabinet ( fabricated from 16 Gouge M. 8. 'sheets witch lockable glass shutters.
Shelves for keeping spare sprinklers and spanner at locations approved by the Engineer-in-Charge and
given in the schedule of quantities. The contractor shall also give required tools for removing and
fixing of different types of sprinkler free of cost as directed by Engineer-in- Charge.

1.20  Sprinkler System

Greneral:

To supply. install, testing and commissioning of sprinkler system #s per drawing and Sprinkler heads
spacing shall be in conformity with the drawings and properly coordinated in reflected ceiling with
electrical fixtures, ventilation ducts and grills and ethar services along the ceiling.

Sprinkler heads shall be brass / gunmetal with quertz bulb with temperature rating of 68 degree
Celsius. Sprinkler heads shall be of type and quality approved by the loeal fire brigade
authority/NFPA 13. The mlet shall be screwed. Sprinkler heads shall be pendent, recessed or special
sude type. All sprinklers shall conform to the specifications wven by I[85, NFPA, FOC, UL & FM.

Pendent /Upright Type Sprinkler Head

Sprinkler heads shall be quartzite bulb type with bulb, valve assembly, yoke and the deflector. The
sprinkler shall be of approved make and type with 15 mum nominal dismeter outlets.

The bulb shall be made of corrosion free material strong enough to withstand any water pressure
likely to ocour i the system. The bulb shall be shatter when the temperature of the surrounding air
reaches at 68 ¢

The nominal bore shall 15 nun diameter and color of liquid shall be as per temperature raiing.
Concealed Type / With Rosette Sprinkler Head

Adjustable concealed sprinkless shail be provided as specified in 5.0.Q. in arcas where an attractive
appearance 18 primary concern. Concealed Sprinkler heads shall be infinitely adjustable for a full 15
min so as (o compensate for uneven ceiling heights & allow adjustment of the sprinkler cover at any
timer. The sprinkler shall be of approved make and type with 15 mm nominal diameter outlets.

The bulb shall be made of corrosion free material sirong enough to wiathstand any water pressure
likely to occur in the system, The bulb shall be shatter when the temperature of the surrounding air
reaches at 68 ¢.

The nommal bore shall 15 mm diameter and color of hiquid shall be as per temperature ratmg.
Installation Control Valve &Related Equipment’s for Sprinkler System
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The sprinlder system shall have installation control valve (Flow switch with Tsolation Valve and Drain
arrangement) along with assemblies at entry of main header in each floor.

Flow Switch
Flow switch shall have a paddle made up of flexible material of the width to fit within the pipe bore.
The terminal box shall be mounted over the paddle / pipe throvgh a connecting socket, The switch
shall be polential free m etther NO or NC pasition as required. The swilch shall be able to trip and
make/ break contact on the operation of a single sprinkler head. The terminal box shall have
connections for wiring to the Fire alarm panel. The seat shall be of stainless steel. The flow switch
shall have [P: 55 protections,
The flow switch shall work at 8 mimimum flow rale of 100 LPM. Further, it shall have a retard to
compensate tor line leakage or intermittent flows,
Buittertly Valve
g The Butterfly valve shall be suntable for waterworks and tested 1o mmimum of 16 kg/sq cm
Pressure. The walves shall fulfill the requirements of BIS (Indian Stapdard) BS: 5155 or
AWWA C 504, API 609 and MSS-SP-67.

b, The body shall be of cast iron (o I8: 210 in cireular shape and of high strength to lake
theminimum water pressure of 1 kg/sg em. The dise shall be heavy-duty cast iron with anti-
Corrosive epoxy or nickel coating,

¢. The valve seat shall be high grade elastomeric or nitrile rubber. The valve in closed position
shall have complete contact between the seal and the disc throughout the perimeter. The
clastorneter Tubber shall have & long life and shall not give away on continuous spplicd water
pressure. The saft shall be of ENB grade carbon steel,

d. The valve shall be fitted between two flanges on either side of prpe flanges. The vulve edge
rubber shall be projected outside such that they are wedged within the pipe flanges to prevent

leakages.

€. The valve shall be supplied with manual gear operated opentng/ closing system by lever.
Drain Valve
50 MM / or a5 specified in SOQ diameter M8/ G.1. pipe conformming to 1.5.:1239 (heavy grade) with
50 mm diameter [ or as specified in SOQ gunmetal full way valve shall be provided for drainage of
any water in the system in low pockets,
SPRINKLER ALARM VALVE:
Apart from above, Sprinkler alarm valve shall be provided with all accessories for wet sprinkler
system to ensure positive water flow. It shall have flange connection & shall have brass body & stecl
trims. The valve shall conform 1o the specifieations given by NFPA/UL/LEFA
1.21  Testing of the hydrant system:

All air shall be trapped from the pipeline through hydrants & air valves. Each section of the pipe shall
be slowly filled with the water & allow to stand the water for 2 hours minimum with the ends closed.
Nu juints / connection shall be leaked within this duration. The hydraulic test pressure shall be 1.5
times the design pressure.

Flushing of underground connectinns: Underground mains and lead-in connections 1o system risers
shall be flushed before connections made to pipmg m order remove [oreign materals wiich may have
entered the underground during the course of installation. For hydrant system the flushing operation
shall be continusd until water is claar,

Underground mams and lead-m connection shull be flushed at a flow rate of not less than 480 Itrs. Per
minute.

Provision shall be made for the disposal of water issuing from test outlets to avoid propertly damage
Acceptance Test
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At the time of taking over, the hydrant systeny shall fulfill the following acceptance tasts: -

Starting up of the pressure suction (Jockey Pump): The pressure switch shall be set at 3.5 kg/em2 al
the lower limit and 7.5 kg/em?2 at the upper linmt. The system drain shall be opened to cause a drap in
the pressure. The Jockey Pump shall stast as soon as the pressure gavge needle falls down to 3.5 ke,
The Jockey pump shall also stop automatically when the system has been pressurized again upto
T.5kgfem.

The raain electrical pump shall be set to start ar 3.5 kg/em2. An external hydrant valve using 3 single
length of hose and branch pipe shall be fully opensd to cavse a drop of pressure in the system. At first,
the jockey purnp shall start when the pressure drops from 7 kg, Further, dvop in the pressure from 3.5
kg should be allowed to test automatic start-up of the electrical pump. The electrical pump ghall
continue to run at least for 5 minutes and register rise in the pressure up to 3.5 kg the Jockey Pump
shall be automatically start at this. The electrical pump shall be stopped manually by pressuring the
stop button.

After having the system got fully charged at 7.5 kg/om?2 the external hydrant valve using hose and
branch pipe at (1) above shall be opened. When the pressure has dropped frowm 3.5 kg/cm?, the
electric man pump shall come into operation automatically. After the mam pump has run for 5
minutes, the power supply in the pump house shall be switched aff. The diesel pump shall
automatically come into operation immediately.

All these tests mentioned above shall be repeated alier one-hour interval. The result of all the tests
shall be identcal again. After the system has satisfactorily withsiood the above tests, it can be taken
over from the contractor.

1.22  Start-Up/System Testing

It will be the responsibility of the tendered to cause interim/stage inspection by the Local Fire
Anthority LEA/ Chief Fire Officer C.F.0 during execution of the work as and when so called for by
the Employer / Consuliant and shall carry out any rectification / modification as may be suggested by
the Local Fire Authonity (LFA), Chisf Fire Officer (CFO).
Soon after the work is completed, the contractor shall inform the LFA/CFO in writing with a copy to
the Consultant/Employer for getting the complete system including all sub system and
instrumentation, control etc. thoroughly inspected and tested for satisfactory performance. Afier
satisfactory completion of tests of the systems by the LFA / CFO, the contractor shall be required to
subrait as built drawiigs to the Consultant / OWNER which have been so approved.
Commissioning of System

4. Pressurized the fire hydeant system by running the main fire pump and after attain required

pressure shut off the pump.

b. Open bye-pass valve and allow the pressure to drop in the system. Check that the jockey
pumy cuts-in and cuts-out at the pre-set pressure, If necessary, adjust the pressure switch
forthe jockey pump. Close bye-pass valve,

¢. Open bye-pass valve and allow the water to flow into the fire water tank in order to avoid
wastage of water. The main fire pump should cut-in at the preset pressure and should not cut-
out automatically on resching the normal line pressure. The main fire pump should stop only
by manual push bution. However, the jockey pump should cut out as soon a8 the main pump
starts,

d. Switch off the mam fire pump and test check the diesel engine driven purip in the same
manner as the electrically driven pump.

e. When the fire pumps have been checked for satisfactory working on automatic controls, open
fire hydrant simultaneously and allow the hose pipe to discharge water into the fire tank to
avoid wastage. The electrically driven pump should run contimuously for cight hours se thas
its performance can be checled.
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f. Diesel engine / DG set driven pump should also be checksd in the sams manner as given in
Para above by running for 8 hours.

g. Check each landing valve, male and feraale couplings and branch pipes for compatibility with
each other, Any fitting which 15 found to be incompatible and does not fit into the other
propetly, shall be replaced by the Contraclor. Landing valves shall also be checked by
opening and closing under pressure,

Handing Over

s All commissioning and testing shall be done by the Contractor to the complete satislaction of
the Engineer-in-Charge / Consultants, and the job handed over to the Client.

»  Contractor shall also hand over to the Client all mantenance and operalion manuals and all
ftems as per the terms of the contract

'1.23  Technical Daia Sheel

{Technical information to be furnished in following format by Bidder)
Technical Data Sheet To Be Furnished By Bidder

SR. NO. | SPECIFICATTION DESCRIPTION

1.0 FIRE PUMP(S) HYDRAN | SPRINKLE | JOCKEY | WATER
T R CURTA

1:1 Typels)

12 Make(s)

13 General Specifications:

1.3.1 Capacity (Lit/Sec)

132 Head m (mir.)

1.3.3 sizes of suction and dehvery pipes

in mm
1.34 Purnp Efficiency
1.4 Material for Impeller
BE Material for Pump Casing
1.6 Material for Shaft
B Electrical Motor [ |
171 Type
1.7.2 Make

1.3 Speed m LP.M

1.7.4 H.P and Veltage of driving motor,
type of enclosure and class of
winding insulation. Motor full load
current (Remote controlled starting
arrangerent, if any)

1.7.5 Details of electric supplv
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SR. NO. | SPECIFICATION DESCRIPTION
1.7.6 Type of Starter
1.8 Diesel engine (if asked)
1.8.1 Speed and Horse power of the
engine driving purmp{s)
1.8.2 Method of starting the engine
1.8.3 Fuel Consumption
1.84 Details of batieries, Battery Charger
and Diesel Engine control panel
1.8.5 Make
2.0 HYDRANT MAINS
2.1 Material & Type of underground and
[ or overhead mains with method of
Jeining
2.2 Ta what pressure have the pipes
been (ested?
23 No, & dia, Of wet riser
3.0 HAYDRANT VALVES
3.1 Type and Make
3.2 No. & type of Yard hydrants valve
33 No, & type of floor hydrants
4.0 HOSE
4.1 Matenal and diameter
4.2 Manufacturer’s Name and Guarantee
for bursting pressure.
43 No. of length of 15m and 7.5m
respectively
4.4 At what pressure the hose has been
tested by the insured?
4.5 Where is hose kept?
4.6 Mo. of branch pipes and nozzles and
| ther diamsters
5.0 SPRINKLER
5.1 No. & type of isolahon valves
52 Trype. malce and fusing temperature
of the sprinkler heads used.

Note: Performance curve for pumps & catalogues for each above item shall be submitte
1.24  Tnstallation of Engincered Support System

Hydrant and Sprinkler Pipe Support for RCC Slab
The Firefighting pipe should be siraply snapended by Sprinkler Clamp having lenmrled nut.

The Sprinkler Clamp should be pre-galvanized with one-piece design for safe hangmg of sprimkler
pipes. It should have height adjustable arranpement so as to incorporate the suspended threaded rod.

The Mounting according o static requirements should vndertake into account themanufaciurer's
docurnents and should be monitored according to VdS or UL /FM Approval.

The riser and hydrant / sprinkler pipe support nstallation should be as pe National Building Code.
The Riser Pipes should be moumted on the support channel with the help of a split ¢lamps DIN 3567.
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The support channel should be made up of cold rolled steel of quality DXS1 or greater and as per
EC3(Eurocode 3) or DIN EN 1993-1-1

The Support channel should be pre-galvanized withminimum GSM of 275 and should have universal
mouating slot on the front of the rail for sccurate positioning of fasteners and system compalible
round and long holes on back of the rail.

The Mounting according to static requirements should undertake into account the manulacturer's
docurnents and should be monitored according to RAL - GZ 655-C

The Threaded Rods used {or the suspension of the Pipe should be made up of partially annealed
medium carbon steel of grade 4.8 strength class and as per DIN 976 standard.

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

It should be divided into tour expansion segments for uniform pressing force distribution in the
borehole.

The load bearing capacity for the selection of the sprinkier clamp for suitable size of the pipe should
be as per Vds and FM puideline provided by the contractor to the consultant for verification.

Signature of Bidder

Hydrant and Sprinkier Pipe Support {or PEB structure

The Firefighting pipe should be simply suspended by Sprinkler Clamp having knurled nut.

Maximum Support Spacing (m)
Nominal Pipe | Support Momunal Pipe | Supporl Nominal Pipe | Suppori
Dha (mm) Dhstance (M) | Dia (mum) Distance {M] | Dia {mm) Distance (M)
Uptols [ L8 65 37 250 150
0 2.4 80 3.7 300 0.l
23 24 100 3.7 350 10.0
32 2.7 125 3.7 400 10.5
40 3.0 150 4.5 450) 1.0
50 3.0 200 5.6 500 1120
Typical Arrangement for sprinkler and hydrant pipe support From RCC slab
- 7 — 7
| ‘ /¢ S Hi, N 3 // P
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The Sprinkler Clamp should be pre-galvanized with one-piece design for sale hanging of sprinkler
pipes. It should have height adjustuble arrangement so as to incorporate the suspended threaded rod.

The Mounting according to static requirements should undertake into account the manufacturer's
documents and should be monitored according to VdS or UL /FM Approval.
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The riser ad hydrani pipe support insiallation should be as pe National Building Code.
The Riser Pipes should be mounted on the support channel with the help of a split clamps DTN 3567.

The support channel should be made up of cold rolled steel of quality DX51 or greater and as per
BCAFuroeode 3) or DIN EN 1993-1-1

The Support channel should be pre-galvanized with minimum GSM of 275 and should have universal
mounting slot on the front of the rail for accurate positioning of fasteners and system compatible
round and long holes on back of the rail.

The Mounting aceording to statie requirements should undertake into account the manulacturer's
documents and should be monitored according to RAL - GZ 635-C

The Threaded Rods used for the suspension of the Pipe should be made up of partially annealed
medium carbon steel of grade 4.8 strength class and as per DIN 976 standard.

For parallel to beam application.

The Girder cleat for attachment of support chanoel to stee] girder
Girder cleat should be Vds approved.

For perpendicular to beam application

The Girder clamp for suspension of theeaded pins and threaded rods for support channels,
Girder clamps should be FM and Vds Approved,

The load bearing capacity for the selection of the sprnkler elamp for suitable size of the pipe should
be as per Vds and FM pguidline provided by the contractor to the consultant Tor verification.

Maximum Support Spacing (m)

Mominal Pipe | Support Nomunal Pipe | Support Nominal Pipe  Support

Dia (mm) Distance (M) | Dia (mm) Distanee (M) | Dia (mm) Distance (M)
Upto 15 LE 63 3.7 250 150

20 24 20 3.7 300 .1

25 24 100 3.7 350 10.0
32 2.7 125 3.7 400 G105
40 3.0 150 4.5 450 11.0

50 | 3.0 200 5.6 500 | 12.0

|

Hydrant Pipe Support for Building Shaft
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The Riser Pipes should be movnted on the support chanmel with the help of a split clamps or STATO
BRACKET.

The suppurt channel should be made up of cold rolled steel of quality DX51 or greater and as per
EC3(Eurocode 3) or DIN EN 1993-1-1

The riser and hydrant / sprinkler pipe support installation should be as pe National Building Coede.
The Support channel should be pre-galvanised with minimura GSM of 275 and should have universal
mounting slot on the front of the rail for accurate positioning of fasteners and system compatible
round and long holes on back of the rail.

The Mounting according fo static requirements should underake into account the manufacturer's
documents and should be monitored according to RAL - GZ 635-C

The Threaded Rods used {or fixing pipe clamp with support channel that sheuld be made up of
partially annealed medium carbon steel of grade 4.8 strength class and as per DIN 976 standard.

The Drop-in anchors used for fixing channel with building shafl that should be ETA(EUROPEAN
TECHNICAL APPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided into four expanszion segments for uniform pressing force distribution in the
borehole.

The load bearing eapacity for the selection of the sprinkler clamp for suitable size of the pipe should
be as per Vds and FM guidline provided by the contractor to the consultant for venfication.

Maximum Support Spacing {m)

Nominal Pipe | Suppont Nomunal Pipe | Support Nominal Pipe = Support

Dia (mm) Instance (M) | Dia (mm) Distance (M) | Dia (mm) Distance (M)
Upto 15 L.§ 63 3.7 250 5.0

20 24 80 37 300 161

25 24 100 3.7 350 10.0

32 .7 125 3.7 400 10.5
40 3.0 150 4.5 450 11.0

50 3.0 200 3.6 500 [ 12.0

Typical Arrangement for sprinkler and hydrant pipe support From PEB structure

=

=
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Hydrant Pipe

Support F—
for -’
Building Shaft

The Riser Pipes should be mounted on the support ehannel with

the help of a split clamps DIN 3567 or STATO BRACKET.

The support channel should be made up of cold rolled steel of quality DX31 or greater and as per
EC3(Eurocode 3) or DIN EN 1993-1-1
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The riser and hydrant / sprinkler pipe supporf installation shouid be as pe National Building Code.
The Suppaort channel should be pre-palvamsedwithmmimum GSM of 275 and should have umiversal
maounting slot on the front of the rail for accurate posiiioning of fasteners and system compatible
round and long holes on back of the rail.

The Mounting according to static requirements should undertake into account the manufacturer's
documents and should be monitored according to RAL - GZ 655-C

The Threaded Rods used for fixing pipe clamp with support channel that should be made up of
partially annealed medium carbon steel of grade 4.8 strength class and as per DIN 976 standard.

The Drop-mn anchors used for fixing channel with building wall that should he ETA(EUROPEAN
TECHNICAT APPROVAL) with CE marlk for cracked and un-cracked concrete,

It should be divided o four expansion segments for uniform pressing force distribution in the
borehole.

The load bearing capacity for the selection of the sprinkier clamp for suitable size of the pipe should

Mazxinuim Support Spacing {m)
Nominal Nominal Nominal
fr;P;Dm Support frjrpnz? - Support ?;p;Dm Support
) Distance (M) Distance (M) | ™™ Distance (M)
Upto 15 8 65 27 250 5.0
20 2.4 | 80 37 50 6.1
25 4 100 A7 350 10.0
32 2.7 125 3.7 400 10.5
i 3.0 e 45 450 11.0
| 50 30 200 5.6 | 500 12.0
R
3
4 | éﬂ( N
v ‘.I.
RN
N

7

1
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Hydrant and Sprinkler Pipe Support for RCC Slab

The Firefighting pipe should be simply suspended by Sprinkler Clamp having kourled nut.
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The Sprinkler Clamp should be pre-galvanized with one-piece design for safe hanging of sprinkler
pipes. It should have height adjustable arrangement so as to incorporate the guspended threaded rod.

The Mounting according to static requirements should undertake into account the manufacturer's
documents and should be monitored according to VdS or UL /FM Approval,

The riser and hydrant / sprinkler pipe support installation should be as pe National Building Code.
The Riser Pipes should be mounted on the support channel with the help of a split elamps DIN 3367,
The support channel should be made up of cold rolled steel of quality DX351 or greater and as per
EC3Turoeade 35 or DIN EM 1993-1-1

The Support channel should be pre-galvanized withminimum GSM of 275 and should have universal
mouating slot on the front of the rail for accurate positioning of fasteners and sysiem compalible
round and long heles on back of the rail.

The Mounting according to stahc requirements sheuld underizke mio account the manufacturer's
docurnents and shauld be monitored according to RAL - GZ 635-C

The Threaded Rods used {or the suspension of the Pipe should be made up ol partially annealed
medium carbon steel of grade 4.8 strength class and as per DIN 976 standard.

The Drop-in anchors used for the suspension of the rods should be ETA(EUROPEAN TECHNICAL
APPROVAL) with CE mark for cracked and un-cracked concrele,

It shiould be divided mio tour expansion segments for uniform pressing force distribution in the
borehole.

The load bearing capacity for the selection of the sprinkler clamp for suitable size of the pipe should
be as per Vds and FM guideline provided by the contractor to the consultant for verification.

Maximum Support Spacing (m)

Mominal Pipe | Support Nomunal Pipe | Support Nominal Pipe  Support

Dia (mm) Distance (M) | Dia (mm) Distanee (M) | Dia (mm) Distance (M)
Upto 15 18 63 3.7 250 150

20 24 20 3.7 300 .1

25 24 100 3.7 350 10.0
32 27 125 {37 400 1165

40 3.0 150 4.5 450 11.0

50 | 3.0 200 5.6 500 | 12.0

Typical Amrangement for sprinkler and hydrant pipe support From RCC slab

Hydrant and Sprinkler Pipe Support for PEB strocture
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The Firelighting pipe should be simply suspended by Sprinkler Clamp having knurled nut.

The Sprinkler Clamyp should be pre-galvanized with one-pisce design for safe hanging of sprinkler
pipes. It should have height adjustable arrangement so as to incorporate the suspended threaded rod.

The Mounting according to static requirements should undertake into account the manufacturer's
documents and should be monitered according to VdS or UL /FM Approval.

Theriser ad hydrant pipe support installation should be as pe National Buillding Code.
The Riser Pipes should be mounted on the support channel with the help of a split clamps DIN 3567,

The support channel should be made up of cold rolled steel of quality DXS1 or greater and as per
EC3(Eurocode 3) or DIN EN 1953-]-1

The Support channe] should be pre-galvamized withrmimimum GSM of 275 and should have universal
maunting slot on the front of the rail for accurate positioning of fasteners and system compatible
round and long holes on back of the rail.

The Mounting according to static requirements should undertake into account the manufacturer's
documients and should be monitored according to RAL - GZ 655-C

The Threaded Rods used for the suspension of the Pipe should be made up of partially annealed
medium carbon steel of grade 4.8 strength class and as per DIN 976 standard.

For parallel to beam application.

The Girder cleat for attachment of support channel to steel girder

Girder cleat should be Vds approved.

For perpendicular to beam application

The Girder clamp for suspension of threaded pins and threaded rods for support channels.

Girder clamps should be FM and Vds Approved.

The load bearing capacity for the selection of the sprinkler clamp for saitable size of the pipe should
be as per Vids and FM guidline provided by the contractor to the consultant for verification.

Maximum Support Spacin?[m}

Nominal Pipe | Sopport Nominal Pipe | Support Nominal Pipe | Support

Dia {mm) Distance (M) | Dia (mm) Distance (M) | Dia (mm) . Distance (M}
Upto |3 1.8 63 3.7 250 5.0

20 24 180 137 300 Ta1

23 24 100 3.7 330 10.0

32 27 125 T 400 10.5

40 3.0 150 4.5 450 11.0

50 3.0 200 5.6 500 | 12.0
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Hydrant Pipe Support for Building Shaft

The Riser Pipes should be mounted on the support channel with the help of a split clamps or STATO
BRACEET.

The support channel should be made up of cold rolled steel of quality DX51 or greater and as per
EC3{Lurocode 3) or DIN EN 1953-]-1

The riser and hydrant / sprinkler pipe support installation should be as pe National Building Cade.
The Support channel should be pre-galvanised with minimum GSM of 275 and should have universal
mounting slot on the front of the rail for accurate positioning of fasteners and system compatible
rovmnd and long holes on back of the rail.

The Mounting according to statie requirements should undertake into account the manufacturer's
documents and should be monitored according to RAL - GZ 655-C

The Threaded Rods used for fixing pipe clamp with support channel that should be made up of
partially anncaled medium carbon steel of grade 4.8 strength class and az per DIN 976 standard.

The Drop-in anchors used for fixing channel with building shafi that should be ETA(EUROPEAN
TECHNICAL APPROVAL) with CE mark for cracked and un-cracked concrete.

[t should be divided mio four expansion segments for uniform pressing force distribution in the
borehole.

The |oad bearing capacity {or the selection of the sprinkler clamp [or suitable size of the pipe should
be as per TDS and FM guidelines provided by the contractor to the consultant for verification.

 Maximum Support Spacing (m)
Mominal Pipe | Support Mominal Pipe | Support Nominal Pipe = Support
ia (mm) Instance (M) | Iia (mm) Distance (M) | Dia (mm) Distance (M)
Upto 15 1.8 63 3.7 250 5.0
20 24 80 3.7 300 6.1
25 24 100 3.7 350 10.0
32 2.7 125 3.7 400 10.5
40 3.0 150 4.5 430 110
50 3.0 200 5.6 500 | 12.0

Typical Arrangement for sprinkler and hydrant pipe support From PEB structure
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Support for
Building Shaft

Riser Pipes should be mounted on the support channel with
the help of u split clamps DIN 3567 or STATO BRACKET.

The support channel should be made vp of cold rolled steel of quality DX51 or greater and as per
EC3(Eurocode 3) or DIN EN 1993-1-1

The riser and hydrant / sprinkler pipe support installation should be as pe National Building Code.
The Supporl channel should be pre-galvanized with minimum GSN of 275 and should have universal
mougting slot on the front of the rail for accurate positioning of fasteners and system compatible
round and long holes on back of the rail.

The Mounting aceording to static requirements should undertake mto account the manulacturer's
documents and should be monitored according to RAL - GZ 6355-C

T'he Threaded Rods used [or fxing pipe clamp with support channel that should be made up of
partally anpealed medium carbon steel of grade 4.8 strength class and as per DIN 976 standard.

The Drop-in anchors used for fixing channgl with building wall that should be ETA(EUUROPEAN
TECHNICAL APPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided into four expansion segments for uniform pressing force distribution in the
borehole.

The load bearing eapacity for the gelection of the sprinkler clamp for suitable size of the pipe should
bie as per TDS and EM guidelines provided by the contractor to the consualtant for verification,

Maximum Support Spacing {m)

Nominal Pipe | Support Nominal Pipe | Support Nominal Pipe | Support

Dia (mm) Digtance (M) | Dia (mm) Distance (M) | Diia (mm) Distance (M)
Uplols |18 65 3.7 250 50

20 24 B0 3.7 300 6.1

25 24 100 3.7 350 10.0
32 2.7 125 3.7 400 10.5

40 3.0 150 4.5 430 11.0

50 | 3.0 200 5.6 500 | 120
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1.25  Fire Bucket:

Cralvanized mild steel fire bucket with TSI mark as per IS 2346-1974, The shape and the essential
dirnensions of fire bucket shall conform to IS 2346-1974. fire buckets (3 nos./zet) of 24-gauge
galvanized steel sheet, standard 9 litre capaeity and of round bottom shape, painted white inside and
black on the bottom, inseribed with letters " FIRE" in black and gold with dry clean fire sand. The
scope shall also include the stand for mounting the sand bucket.

MANUFACTURE

Body — The body shall be in two halves which shall be joined together by butt welding. The top rim
of the body shall be wired and uniformly beaded. The beadmg shall be fully formed without gaps, The
thickness of body shall be 1 mm and diameter of beading wire 3.55 mm

Bottom — The bottom shall be dished and shall be joined to the body by butt welding so that there is
no raw edege or crevice on the inside of the bucket. The thickness of the bottom sheet shall be 1 mm.
Ears — The ears shall be made of mild steel sheet and shall be fitted to the body at the top by means
of welding with the flat head on the side. The thickness of sheet for ears shall be 2.8 mm

Top Handle — The top handle shall be of mild steel rod of 10 mm in diameter with its ends bent up.
Bottom Handle — The bottom handle shall be of miild steel rod of 10 mm in diamszter and it shall be
Jjuined to the bottom by welding as shown in Fig. . The grip shall have no sharp edges.

General — All gas welds shall be free from porosity, blow hales and brittlenesa.

FINISH
»  All parts of the buckel shall be finished smooth and sharp cdges rounded off.

» The bucket shall be galvanized atter manufacture as per IS : 2629-1966%. The thickness
ofcoating of zie conforming to IS: 13229-1991 Specification for zine for galvanizing on any
portion shall be not less than 0,06 g/emZ (both sides inclusive). Alternately, it may also be
galvanized of lead tin alloy to a thickness of not less than 0.012 mm.

»  Bucket shall, in addition to galvanizing, be painted with two coats of white paint on the inside
and two coats of red paint on the outside (see also 2.4). The handles and the ears shall be
painted with two coats of black paint.

The word "FIRE" ghall be painted in black centrally on the outside: its letters shall be 75 mm
high, and approximately 12 mm thick.
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1.26  Gunmetal orifice plates:

Specially designed gunmetal orifice plates (minimom § mm plate thickness) on hydrant outlets of
landing valves ineluding distant pieces of suitable size for reducing delivery pressuce up to 3.5 kg/
sg.cm at hydrant valve . as required by LFA complete with necessary accessories, etc.

Scope:

Supplying and ereciing one no Brass orifice plate having 6 mm. thick with specified outer diameter
and suitable inner diarneter to reduce the pressure as per requirement.

Material:
Body: Guametal 8 mm thick
Method of construction: The orifice plate shall be placed before the hydrant valve,

Made of Measurement:
Executed quantity shall be imneasured on number basis

L27  Air release valve:

Scope:

Supplying and erecting Air release cock 15 mm dia made [rom gunmetal with necessary G.L coupling
for [izmg on top of wr vessel or on wel riser with 25 mm dia ball valve on mlet side and pressure
gange with isolating cock.

Material:

Aur release valve: Gun metal

Coupling: G.1

Method of Construction:

Air release valve with necessary GI coupling shall be fixed on top of wet riser with required labour,
tonls, eic.

Mode of Measurement:

Executed quantity shall be measured on ommber basis.

Signages:

Providing & Fixing AUTOGLOW Signages in Block / Small Letters of Specified Sizes in BOQ.
Signages shall be as per IS 12349-1988, The colour red, green and yellow, shall conform to Shade No.
336, 221 and 309 of IS: 5-1978. Colours for ready mixed paints and enamels (third revision)
respectively. The pami shall conform to IS: 2932-1974 *Specification for enamel, synthetic, exterior
(&) undercoating, (b) finishing {first revision).

L2868  Reflux Valve {Non-Return Valve)

Specifications shall conform to IS — 3312 or its latest update.

MATERIALS - The materials used for the manufacture of different component parts shall conform
to the requirements given 1n IS 3312 - 2004 orits fatest update.

Materials of Construction

5r. Mo, |Component Iaterial

(a) Body, cover, door, bearing holder and Grey Cast Iron ; IS 210 Gr. FG 260
Doors/Dhisc/Plate

{b) Himge Pin/ Door Pin and Dorr Suspension pin Stainless sieel; IS 6603
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{c) Body Seat rings Leaded tin bronze, IS 318
(d) Door Face ring Leaded tin bronze

{e) Bearing Bushes / Bearing Block Leaded tin hronze

(£} Plugs for hinge pin/ Air release plug Leaded tin bronze

{g) Bolts Carbon Steel, IS 1363

(h) Muts Carbon Steel, 1S 1363

(i} Gagkelz Bubber, IS 638

(j) Hinges Grey Cast Tron. IS 10
DESIGN AND MANUFACTURE -

Body - The body may be made i two parts - inlet shell and outlel shell. The inlet shell shall have
duck foot support.

Diaphragm - Diaphragm shall be fitted between inlet and outlet shells. The parts m the diaphragm
should be g0 designed as to induce munimum headloss in the flow tirough the valve.

Water Way Area - The area of the waterway through the multi- doors in the disphragm shall not be
less than the bore area exeepr that this arca may be reduced by not more than 15 percent for any
proprietary designs,

Inlet and Outlet Shell Connections - The attachment of the mlet to outlet shell of the body shall be
adequate to withstand the appropriate test pressures, service conditions and the mechanical loads
encountersd in the operation. All valves shall have bolted connection. Size of the bolts or studs shall
not be less than 22 mm.

Seats - Seat rings shall be so fitted as to avoid their becoming loose in service. Standard countersunk
screws shall niot be used. 6.6 Door - The door shall be integral with the himge and shall have a flat
sealing face.

Lugs - Suspension lugs shall be cast integrally on the diaphragm plate and shall be of adequate
sirength.

Number of Doors - The minimum number of doors ( dises ) in the diaphragm plate shall be two.

By-Pass Connection - By-passes are nol standard items on valves to the design, but if required, il 13
recommended that they shall be made for connection between the inlet and outlet shell of the valve,
By-passes shall conform to PN | of IS : 780-1984* and the minimum size of the by-pass arrangement
shall be a5 indicated in respectiye 1S,

COATING - All coatings shall be carried out after satisfactory testing of the valves prior to dispatch.
All the um=machined ferrous surfaces of the valve (both inside and outside) shall be thoroughly clean,
dry and shall be free from rust and grease before pamting. All exposed machined [errous surfaces
shall be painted with one coat of alurainum red oxide primer. Two coats of black Japan conforming to
Tyvpe B of 1S 341 or paint conforming to IS9862 or 152932 shall be applied by brush or spray for
extenior application m colour as approved by the purchaser.

TESTING — Each valve shall be subjected to following hydrostatic tests as specified in [S.

Hydrostatic Body Test
Hydrostatic Seat Test
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INSPECTTON — The purchaser or his authorized representative shall have free access to the works of
the manufacturer at all reasonable times to inspect the valve at any stage of manufacture and 1o reject
any material which does not conforrn to the specified requirements,

MARKING - Following imnformation shall be casl on each valve body in raised letier)

a) Manufacturer's name or trade-marl;

b} Nominal pressure of valve (FNL.0 or FN1.6);

c) Size ol valve, mmmn:

d) Divection of flow; and

e) Heat No. of cast.

BIS Certification Marking - Each valve may also be marked with the Standard Marl:.

Lowering and jointing in position

Suopply of Material

a. Cast iron double-tlanged valves with two tailpieces suitable to pipe conforming to the latest

relevant IS shall be supphed and carted by the contractor (o the site of work including
loading, unloading and stacking af site.

b. The valves and tailpieces shall be examined beflore layving for ceacks and other flaws. They
shall be undamaged 1n all respect.
c. The valves shall be cleaned before laying.

d.  All grits and foreign materials shall be removed from the inside of the valves before placing.

e. All the four faces shall be thoroughly cleaned and coated with a thin layer of mineral grease.
[ The aghtenmg of gland shall be checked with a pair of inside-calipers. Clearance between the
top of stuffing box and the underside of the gland shall be uniform all the sides.
Jointing Material

a. The coniractor shall provide all necessary jomnting materials such as nuts bolts. rubber
packing, white zinc, jute, Jead waol ete.

b. All tools and mstruments, which are to be required for mstallation of sluice valve shall be
provided by the conlractor,
e, All jointing materials shall be got approved from the engineer-in-charge before use.
d. The nuts and bolts shall conform i the relevant TS,
¢. The rubber packing shall conform all specificalions as narrated in respeclive [S.
Installation

& The valve shall be lowered in to the trench carefully, so that no part is damaged during
lowering operation.

b. If necessary tailpieces shall be fitted with shuce valve first outside the trench and then
lowered in to the trench.
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Testing

e

The rubber packing shall be three ply and of approved thickness, The packing shall be of full
dismeter of the Nange with necessary holes and the sluice valve bore. Tt shall be even at both
the tnner and outer edges,

The flange faces thoroughly greased.

If flange faces are not free, the contractor shall use thin fibers of lead wool.

Afier placing the packing, nuts and boelts shall be inserted and tightened to make the joint.
The valve shall be tightly closed when being installed to prevent any foreign matenals [rom
gelting in between the working parts of the valve,

Each Nlange boit shall be Gghtened a hittie at & tme leking care to tighten diametrically
apposite bolts alternatively.

The valve shall be installed in such a way that its Spindle shall remaain in truly veriical
position,

The otherend of tailpiece shall be fitted with pipes so that continuous lines can work.

Extra excavation required for facility of lowering and fixing valve shall not be paid for.

After installation of valve the same is tested to 1% times of 15 test pressure or as specified in
the IS.

The joints of valve shall withstand the test pressure of pipelines.

Defects noticed during test and operation of valve shall be rectified by the confractor at his
ovwn cost without any exira claim to the entire satisfachion of the Engineer-in-charge.

Measurement and payment:
The rate shall be paid as per Schedule of Payment per number of valves fixed and tested as directed.

1.29

Adr vessel:

Scope

Supplying and mstalling Air vessel of 600 mm dia 2.0 meter. In height M.S. Tank [abricated rom
M.S. Black ERW pipe, conforming to IS 3589, having 6 mm thickness, dish end at both ends, duly
welded with 300 mm dia pipe, having inlet of 100 mm dia, duly fitted with 100 dia sluice valve and
20/25 mm dia draw in with G.M. gate valve to be nsialled inside pump house along with provided
M.S, angle tripod.

Muaterial:

Air Vessel: MS ERW pipe confirming to IS 3589
Tripod: M3 angle of size 753 X 75 X Smim

Method of construction
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300mm dia, 1. 5meter height air vessel, Gale valve, flanges. MS angle Tripod including necessary
labour, and usze of required loals and planis
1.3 Strainer:

Y-Type Strainers with IS] marked are used for fillering oul the dirt, rust, and other debris in the water
flow protecting the piping equipment such as pumps, meters, valves, and other equipment in the
piping systenn All strainers are equipped with a retainer cap which allows easy access to the stainless
steel screen for cleaning, Y-Type Stramer flanges are Ductile Iron ANSI B16.1, Class 123, with a
maximuam water working pressure of 300 psi (20.7 bar). ANSI B16.42, Class 125 {langes are not
compatible with ANSI Class 250 or Class 300 flanges.

BODY Ductile iron conforming to ASTM A-536. Grade 65-45-12
SCREEN AI1SI 3(4

COATING Fusion Bond Epoxy Coating (RAL 3000)
APPROVALS UL Listed

MODEL Flanged Type: YSF Grooved Tvpe: YSG (Refer Table-T)

WEIGHT Refer Table-II
1.31  Expansion Bellow:

SCOPE:
Diesign. fabrication, testing end mstallation of 18] marked metzllic expansion bellows with necessary
hardware to be provided at suction & delivery side of each pump and on header or as per drawing,

GENERAL:

Expansion bellows shall be designed as per the details furmished in the data sheet and shall be in
accordance with the ETMA / ASME standard. All expansion bellows shall be free from dirt, moisture,
grease, oil, ete. and all reports for hydroststic test shall be [umished. Fatigue life expectaney to be
considered for the bellows is 7000 eveles.

The bellows shall be metallic corrugated design and shall have double flange, The material for
Bellows shall be S5 304.

CLEANING:

Prior to factory mspection, all manulacturing waste such as metal chips debris and all other foreign
material shall be removed from interior of bellows. All mill scale, rust, oil, grease, chalk and all other
deleterious material shall be temoved from the interor and exterior surfaces.

PAINTING:

Bellows shall first be given two coats of zine base primer after completely cleaning the surface and
then it shall be coated with three coats of coal tar epoxy pamt, The resulting coating shall be uniform
and smaooth and shall adhere pertectly to the suriace,

Bellows used in pipes carrying wWaler, the nside coating shall nol contain any constituent soluble in
water or any ingredient which could import any taste or odour to the water.

TESTS AND INSPECTION:
I. Bellows shall be tested as per the relevant Standards with latest revisions.

2. Bellows shall be offered for visual mspection and dimensional checks.
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3. The hydrostatic and water tighiness testing shall be witnessed by the Client,

TENDER DRAWINGS:

The Dimensional drawings with material of construction shall be submitted by tenderer along with
their offer.

1.32  Ball Valves:

Forged Brass Ball Valves (For cold/Hot Waisr)

SCOPE

The item includes provision of forged brass ball valves with hard chrome plated steel ball tested to a
pressure not less than 15 kg/em2 with threaded or flanged joints including fixing and testing.
MATERIAL

All ball valves shall be heavy duty of approved make,

Valves shall have suitable for pressure of PN 15,

Ball valves up to 830 mm shall have forged brass body, SS spindle & Teflon seat rings,

Bell valve shall conform to IS: 9890 or BS: 1868.

Full way lever operated forged brass ball of brass body with forged brass hard chrome plated sieel ball
tested to a pressure not less than 15 ke/om2 with threaded or flanged joints. The weight of the full
way valve shall be as per the table given below with a tolerance of 5 percent. For Hot water the same
shall be suitable for temperature upto 83° C.

The valves shall liave either serewed ends or flanged ends.

Diameter in mm Flanged arch (Kg) Screwed arch (Kg)
15 1.021 | 0.567

20 1.503 {(1.680

25 2.495 ' 1.077

32 3.232 1.559

40 4.082 2.268
50 6691 3232

63 10.149 .80

8O 13.381 B.845

FIXING
a The valves shall be fixed in position in the pipeline as shown in the drawing or as directed
with necessary socket or union, nuts, flanges, hardware, gaskets, tail piece, ete.

b. During installation, flow direction on the valve shall be checked,

¢.  Valves shall be preferably installed in horizontal position with adequate supparts.
TESTING
The walves shall be bodv & seat tested at manufacturer’s works as per the relevant standard & duly
stamped. Test certificate shall be submitted [or material & hydraulic testing,
After fixmg in the prpelines, the system shall be hydraulically tested for 1.5 times working pressure or
22.5 kg/em2 whichever is higher for minimnm 4 his without any pressure drop. In case of leakage,
contractor shall rectify/replace valves at his own cost
Valves shall also be rested for its hand wheel / lever function by frequent on-off operation.

135 MCC For Fire Pumps:

Design, manufacture, supply, installation, testing and commissioning of star delta sturter control
panels suitable for 415V, 3 phase, 4 wire, 50 hz power distribution system. The control panel shall
consist of the respective Breaker. contactor, Overload relay and other required components to finish
-satisfactory work. Control panel should be communicated with pressure switch. Necessary integration
between control panel and pressure switch shall be part of scope. All components in the control panel
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shall be as per type 2 coordination of respective OEM. (Cost of wiring with pressure switches /
switching on and swilching off the pumps locally and remotely as per the drawing and as per local
CFO requirement).

Cubicle type switchboards and components shall conform to the requirements of the latest revision
including amendments of the following codes and standards.

IS: 8623 Spectfication for factory-built assemblies of switchgear and control gear
for voltage up to and mcluding 1000V AC / 1200V DC.

1S: 4237 General requirements for swilchgear and control-gesr [or vollage nol
exceeding 1000-V,

IS: 2147 Diegree of protection provided by enclosure for low voltage switch gear
and control-gear.

IS: 1018 Swatchgear and control-gear selection/installation and maintenance.

I5: 6005 Code of Practice for phosphate of iron und steel.

IS: 13947-2004  Air circuit breaker / molded case circuit breaker.

IEC 947 - 1989

T5: 1248 Diivect acting mdicating analogue electrical measuring instruments and

testing accessories.

[S: 2705 Part- L 1T & 111 [964 Current transformers for metering and protection
with classification burden ad msulation.

IEC/EN 60947-2 Motor Protection Cireuil Breaker
Cable Gland, Lugs, XLPE Armoured Cable:

Scope of Work

This section shall cover supply, laying, testing and commissioning of medivm voltage XLPE
cables.

This gpecification gives the general requirement of cables. However, it is the responsibility of
the vendor to take the joint measurement and obtain client’s approval before the placement of
orders to the main supplicr / manufacturer.

s Codes & Standards

The followmg standards and rules shall be applicable:

Ttem No| Ttem Relevant 1S | Relevant IEC
I XLPE nsuolated electric cables (heavy duty). 1S : 7098 Part I
2 | Recommended current ratings for cables. | IS : 3961
. . _ i Indian TElectricity
3 Alumimium conductors for msulaied cables . 1S - 8130 | A s e Rl

¢ Design Basis & Site Conditions

All equipment and materials will be selected and rated for use as per site condions.
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Technical Requirements

General Constructional Features

The medium voltage cables shall be supplied, laid, connected, tested and commissioned
m accordance with the drawings. specifications, relevant Indian Standards specifications,
manufacturer’s instructions. The cables shall be delivered at site in original drums with
manufacturer’s name, size, and tvpe, clearly written on the drums

Material

Medivm voltage cable shall be X1.PE msulated. PVC sheathed, aluminum or copper
conductor, armoured conforming to IS: 7098 Part 1,

a) Tvpe

The cables shall be cireular, multi core, annealed copper or aluminum conductor, XLPE
insilated and PVC sheathed, armoured or unarmoursd,

b) Condustor

Uncoated, annealed copper / alununura, of lugh conductivity up to 4mm.* size, the
conductor shall be solid and above 4mm.2, conductors shull be concentrically stranded as
per [EC: 228,

¢] Insulation

XLPE rated 70° c. extruded insulation

d) Core Identification

Two core : Red and Black

Three core : Red, Yellow and Blue

Four core t Red. Yellow. Blue and Black
Single core ¢ Green. Yellow for earthing

Black shall always be used lor neutral.
e)  Assembly

Twao, three or four msulated conductors shall be laid wp, filled with non-hvgroscopic
material and covered with an additional layer of thermoplastic material.

f) Anmour

Galvanized steel flat strip / round wires applied helicaly in single layers complete with
covering the assembly of cores.

For cable size up 1o 25 Sa. mmu » Armour of 1.4 mun dia G.I round wire

For cable size above 25 Sq.mm. - Armonr of 4 mom wide 0.8 mam thick G.1 strip

g) Sheath

XLPE 70 deg.c. rated extruded.

Inner sheath shall be extruded type and shall be compatible with the insulation provided
for the cables.
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The outer sheath shall be of an extruded type layer of suitable PVC material compatible
with the specified ambient temp. 50 deg. C and operating temperature of cables. The
sheath shall be resistant to water, ultravielet radiation, fungus, termite, and rodent attacks,
The color of the outer sheath shall be black , it should conform water swellable coating
tape which should protect against saline water.

Sequential length marking required al every 1.0 mir. interval on outer sheath Vendor has
to furnish rezistance / reactance / capacitances of the cable

a) Rating: Up te and mcluding 1100 Volts.
*  Drawings & Information
Contractor shall submit the as built drawing of the cable laying drawing.

Handing over Diocuments

The supplier shall submit following:

|. Data shest indicating resulis of tssts
2. Test reports

¢ Inspection and Testing

All cables shall be adequately protected agninst any risk of mechanical damage to which
they may be liable m normal conditions of handling during transportation, loading.
unloading ete.

The cable shall be supphed in simgle length 1.e. Without any miermediate jomt or cut
unjess specifically approved by the client.

The cable ends shall be sitably sealed agaimst entrv of moisture, dust, water etc. with
cable compound as per standard practice.

Finished Cable Tests at Manufacturer's Works

The finished cables shall be tested at manufacturer’s works. Following routine tests for
each and every length of cable and copy of test results shall be furnished for sach length
of cable along with supply, If specified. the cables shall be tested in presence of client’s
representative.

a) Voltape Test
Each core of cable shall be tested at room temperature at 3 KV AC. RM.S. for
duration of 3 minutes.

b) Conductor Resistance Test
The D.C. Resistance ol each conductor shall be measured al room temperature and
the results shall be corrected to 207 c. to check the compliance with the values
specified in IS 8130 - 1976,

Cable Test Before and After Laying of Cables al Site

a) Insulation Resistance test between phases and phase to Neutral and phase to sarth.
b) Contmuity test of al] the phases, neutral and carth contmuity conducior.

o) Sheathing continuiry test.

d) Earth resistance test of all the phases and newiral.

e)

Method of Measurement
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The cables will be measured i melers. The unit rale shall nclude cutting the cable mlo
required lengths, packing, loading, unloading, insurance, transportation, delivery to
stores/site as per work order, stocking in stores, testing of cables at stores ete, of medium
voltage cable. Total quantity in meters shall be measured lug to lug basis.

Transport, Delivery and Storage
The cable shall be supphied m the actual length as per detailed purchase order.

The cable shall be dispatched at client's stores or at site as per detailed mstructions given
by client at later stage.

The cable shall be loaded from the main vendor's store and properly stacked as per
instruction of thient’s local representative. All such labour and trapsportation charges
shall be clearly mentioned in the offer.

»  Cuarantee of Performance.

The quotes values of parameters shall be within ziven tolerance for given period of
service life.

INSTALLATION OF CABLE NETWORK:

Cable network shall include power. control and lighting cables which shall be laid in
underground trenches, hume pipe open trenches, cable trays, G.1 pipes, or on building
structures as detailed in the relevant drawings, cable schedules or as per the client /
comsultant’s instructions. Supply & installation of cable trays, G.L pipes / conduits, cable
glands and sockets of both end isolators, junction boxes, remote pash batton stations, et
shail b= under the scope of the contractor.

General requirements for handling cables:

s Before laying cables, this shall be tested for physical damags, continuity, shsence of
cross phasing, insulation resistance to earth and berween conductors. Insulation
resistance tests shall be carried out with 500/ 1000 V megger.

#  The cables shall be supphed at sile, wound on wooden drums as far as possible, For
smaller length and sizes, cables in properly coiled form can be accepted. The cables
ghall be laid by mounting the drum of the cable on drum carriage. Where the carriage
is not available, the drum shall be mounted on a properly supported axle, and the
cable laid out from the top of the drumi. In no case the cable will be rolled on as it
produces kinks which may damage the conductor,

*  Sharp bending of cable shall be avoided. The bending radius for PVC insulated and
sheathed, armoured cable shall not be less than |0 D, where “D™ is overall diameter
of the cabie.

e  While drawing cables through G.I pipes, conduits, RCC pipes, ensure that size of
pipe is such that, after drawing cables, 40% area is free. After drawing cables, the end
of pipe shall be sealed with cotton / bituminous compound,

» High voliage (11 KV and above), medium voltage (240 V and aboye) and other
control cables shall be separated from each other by adequate spacing or running
through independent pipes / trays.
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«  Armoured cables shall never be concealed in walls / floors / roads without G.L pipes.
conduiis or RCC pipes.

* Joints in the cable throughowt iis length of laying shall be avoided as far as possible
and 1f unavoidable, prior approval of site engineer shall be taken. If allowed. proper
straight through epoxy resin tight joint shall be made, without any additional cost.

s A minimum loop of 3 mir. shall be provided on both ends of the cable, and on bath
ends of strajght through cable joint. This additional length shall be used for fresh
termination in future. Cable for this loop shall be paid for supply and laying.

» (able shall be neatly arranged n the trenches / trays in such manner so that criss-
crossing 18 avolded and final take off to the motor [ switchgear is facilitated.
Arrangement of cable within the trenches / tays shall be the responsibility. of the
contractor.

»  All cable routes shall be carefully measured and cable cut to the required lengths and
undue wastage of cables to be avoided. The routes mdicated i the drawings is
mdicative only and the same mav be rechecked with the client / consultant before
cutting of cables. While selecting cable routes interference with structures,
toundations, pipelines. future expansion of buildings etc. should be avoided.

= All temporary ends of cables must be protected agamst dirt and moisture to prevent
damage to the insulation. For this purpose, ends of all PVC insulated cables shall be
taped with an approved PVC or rubber insulating tapes. Use of friction type or other
fabric type tape 15 not permitied. Lead sheathed cables shall be plumbed with lead
alloy.

* Wherever cable rises from underground / concrete / masonry trenches to motors /
switchgears / push buttons. these shall be taken in G.I pipes of suitable size. for
mechanical protection up to 300 mm. distance of concerned cable gland or as
instructed by the client / consuliant.

e The cable pass through [oundation / walls of other underground struciures, the
necessary ducts for opening will be provided in advance for the same. However.
should it become necessary to cut holes in existing foundation of structures the
electrical contractor shall determine the localton and obtain approval of the client /
consultant before cutting is done,

LAYING OF CABLES (UNDERCROUND SYSTEM)

Cables shall be so laid in trench thar this will not interfere with other underground
structure. All water pipes, scwage lines or other structures which become exposed by
excavation shall be properly supported and protected from injury until the filling has been
rammed solidly in places under and around them, Any telephone or other cables coming
i the way are to be properly shielded / diverted as directed by the owner / consullant.

e Cuble shall be laid at minimum depth of 750 mm. in case of L.T. and 1200 mm. in
case of H.T. from ground level. Excavation will be generally in ordinary alluvial soil.
The width of trench shall be sufficient for laying of required no. of cables.

o Sand bedding 75 mm. thick shall be made below and ahove the cables. Layer of
bricks (full size) shall be laid above sand bedding on the sides and above the of cables
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b)

b)

o cover cable completely. More than one cable can be laid in the same trench by
providimg a brick on edge belween two cables. However, the relative location of
cahles in trench shall be maintained [l termination. The surface of the ground after
back filling the earth shall be made good so as to conform in all respects to the
surrounded ground and to the entire satisfaction of the client / consultant,

For all underground cables, route marlers should be used :
Separate rouie markers should be used for LT, IIT and telephone cables,

Route markers should be grounded in ground with 1:2:4 cement concrete pedestal
size 230 x 230 x 200 mm.

Cable markers should be installed at an interval not exceedng 30 mtr, along the
straight routes of cables atl a distance of 0.5 mtr. away from centre of cable with the
arrow marked on the cable markers plate mdicating the location of cable. Cable
markers should also be used to identify change in direction of cable route and tor
location of every joint in underground cable.

RCC hume pipe for crossing coad in cable laying shall be provided by employer. No
deduction shall be made for cable laymg in hume pipe for not providing bricks, sand
and excavation. RCC hump pipe at the ends shall be sealed by bituminous compound
after laying and testing of cables by elecirical contractor without any exira charge,

LAYING OF CABLE IN MASONRY TRENCHES

Masonry / concrete trenches for laying of cables shall be provided by employer.
However, steel members such as M. 5. angles / flats etc, shall be provided and grouted
by clecmical contractor to support the cables withont any extra charge. Cables shall be
clamped ta these supports with nunimum saddles [/ clamps, More than one tier of
cables can be provided in the same trench if the no. of cables are more.

Entry of cables in trenches shall be scaled with bitwminous MASTIC compound 1o
stop enftry of water in trenches.

LAYING OF CABLES IN CABLE TRAYS

Cable trays and steel members such as M.5. angle / channe] / flats ete. shall be
provided and fixed by the erector.

Cuble shall be fixed in cable trays in single tier formation and cables shall be clamped
with aluminum flat clamps and galvanized bolts / nuts.

Earthing Oat/ wire can also be laid in cable tray along with cables.

Atfter laying of cables, minirum 20% area shall be spare.

TERMINATION AND JOINTING OF CABLES

a}For HT cablss suitable size of Raychem termination kit shall be used.
b) Use of glands:

All PVC cables upto 1.1 KV grade, armoured or unarmored shall be terminated at the
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equipment / junction box / isolatars / push buttons / control accessories, sfc. by means of
suilable size double compression type cable glands. Armour of cable shall be connecled
to earth point. The contractor shall dall holes for fixing glands wherever necessary.
Wherever threaded cable gland is to be screwed into threaded opening of different size,
suitahle galvanized threadsd reducing bushing shall be used of approved type.

In case of termination of cables at the bottom of the panel over a cable trench having no
access from the bottom, close fit holes should be drilled in the bottom plate for all the
cables in one Ime, and then bottom plate should be sphit in two parts along the centre line
of holes. After installation of bottom plate and cables with glands. it shall be sealed with
cold sealing compound

USE OF LUGS / SOCKETS

All cable leads shall be terminated at the equipment terminals, by means of enmped type
solderless connectors unless the terminals at the equipraent ends are suitable for direct
jointing without lugs / sockets.

The following is the recommended procedure for crimped joints and the same shall be
followed:

a) Strip off the msulation of the cable and with every precaution, not m severe or
damage any strand. All insulation’s to be removed from the stripped portion of
thie conductor and ends of the insulation should be clean and square.

b} The cable should be kept clean as [ar as possible belore assembling it with the
termingl [ socket, For preventing the mgress of mosture and possibility of re-
oxidation after crimping of the aluminum conductors, the socket should be filled
with corrosion inhibiting compound, This compound should also be applied over
the siripped potion of the conductor and the palm surface of socket.

c) Correct size and type of socket / ferrule / lug should be selected depending on
size of conductor, and tvpe of connection to be made.

d) Make the crimped jomt by suitable erimping (ool

e) If afier crimping the conductor in socket / lug, some portion of the conduetor
remains without insulation the same should be covered sufficiently with PVC
lape.

fy For HT cable up to 11 KV the manufaciurer’s recommendations should be
followed,

DRESSING OF CABLE INSIDE THE EQUIPMENT
Atter fixing of cable glands, the individual cores of cable shall be dreszed and taken along

the cable ways (if provided) or shall be fixed to the panels with polyethvlene siraps. Cable
shall be dressed in such & manner that smzll loop of each core ig available inside the

panel.
For motors of 20 HP and above, termimal box if found not suitable for proper dressing of

aluminum cables, the erector shall modify the same without any additional cost.
Cables inside the equipment shall be measured and pmd for.

IDENTIFICATION OF CABLES / WIRES / CORES
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Power cables shall be identified with red, yellow and blue PVC tapes. For trip circuils
wentification. additional red ferrules shall be used only in the particular cores of control
cahble at the termination points in the switchgear / contral panels and contral switches,

In case of control cables all cores shall be identified at both ends by therr wire numbers
by mesan of PVC [errules or self-sticking cable markers, wire numbers shall be as per
schematic / connection drawing. For power circuit also, wire numbers shall be provided if
required as per the drawings of switchgear manufacturer / supplier,

TESTING OF CABLES

o Betfore energizing, the insulation resistance of every circuit shall be measured from
phase to ground. This requires 3 measurements if one side 15 grounded and 0
measurements for 3 phase eireuits,

*  Where splices or terminations are required in circnits rated above 630 volts, measure
insulation resistance of each length of cable before splicing andfor lerminating.
Repeal measurements afier splices and/or terminations are complete.

s DC high voltage t=5t shall be made after installation on the following ;

a) All 1100 volts grade cables in which straight through joints have been made.

b) All cables above 1100 V grade.

For record purpose test data shall include the measured values of leakage qurrent vs ttme.

The DC high voltage test shall be performed as detailed below :

Cables shall be installed o [inal position with the entire straight through joinis complete.

Terminations shall be kept unfimshed so that motors, switchgear, transformer ste, are not
subjected to test voltage.

The test voltage and duration shall be as per relevant codes and practices of Indian
Standards Institution.

PROFORMA FOR TESTING CABLES

DATE OF TEST
a) Drum WNa. from which eable taken,

b) Cable from to

c) Length of run of this cable meter

d) Insulation resistance lest

i} between core-1 to earth mega-ohm
ii) between core-2 to sarth mega-chm
i11) between core-3 to earth mega-ohm
1v) between core-1 fo core-2 meéga-olm
v) between core-2 to core-3 mega-ohm
wi) berween core-3 to gore-| mega-ohm
vit) duration used: 1 KV

¢) High voltage test Valiage Duration
i) between core an earth.

11} between individual cores
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[This Performa shall be jowntly signed by the CLIENT / CONSULTANT and the
contractor in duplicate].
135  Rigid PVC Pipes:

All non-metallic PVC conduils shall conform to 18: 9537 (Pacl - 3). The conduit shall be
planned and of type as specified in IS: 9337 and shall be used with the corresponding
accessories [ Refer 15: 3419 specifications for fittings for rigid non-metallic conduits).

Installation of the system
A. Concealed Lostallation with Rigid PVC Conduit

a. All the rigid PVC conduit used for concealed installation shall be as per IS ; 9537 and
Its accessories shall be as per 1S: 3419 (Small Wire Ropes).

b, Whenever necessary bends ar diversion may be achieved by bending the conduits
with the help of bending spring. No other method of bending is allowed.

c. Conduit pipes shall be joined with the help of plain coupler fixed at the end with the
help of vinyl solvent cement. Wo other method of joining is permissible.

d. All other methods, no wires through conduit, bunchmg, etc. Shall be as specified m
the concealed installation.

e.  Prior lo fixing the conduits, the complete route shall be marked on site for the
approval of consultant.

B. Concealed Wiring System with Rigid PVC Conduit

a. The rigid PVC conduits shall be used for concealed wiring system. The conduits shall
be concealed 10 the concrete slab, floor, walls, beams, columns ete.

b. TIXING OF CONDUIT

i. Conduits embedded m concrete shall be mstalled in the framework before
pouring concrete, The copduits shall be installed above the bottom reinforcing
bars and shall provide positive wire fastening of the conduit to the reinforcing
rods al an interval of not more than one meter, but on either side of couplers or
bends or putlet/pull/junction boxes or similar [illings, proper hold fast shall be
fixed at a distance of 30 cm from the eenter of such fittings. Conduits embedded
in the wall shall be fixed inside the chase. The chase in the wall shall be neatly
made and be fixed m the manner desired. In the case of building under
construction, chase shall be provided in the wall a1 the time of their copstruction
and shall be filled up neatly with cement mortar 1:4 after erection of conduit and
brought to the original finish of the wall, Cutting of horizontal chases in walls is
protubited. The conduits shall be fixed mside the chase by means of staples or by

means of saddles not more than 60 cm apari.

1. Conduits shall be so amranged as to facilitate easy drawing of wires through them,
Entire conduit layout shall be done m such a way as to avoid additional junction
boxes other than light points. The wiring shall be done in a looping manner. All
the looping shall be done in either switch boxes or outlet boxes. Looping in
Junction or pull boxes are sirictly not allowed. Where conduits cross bualding
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expansion joints, adequate expansion {ittings or other approved devices shall be
used Lo (ke care of any relative movement,

. All conduits shall be installed so as to avoid steam and hot water pipes.

Conduits shall be installed in such a way thal the junclion, derivation and pull
boxes shall always be accessible for repairs and maintenance work. The location
of junction/pull boxes shall be marked on the shop deawings and approved by the

client,

A separation of 200 mm shall be maintained between electrical conduits and hot
water lines in the building.

Mo run of conduit shall exceed ten mtr, between adjacent draw in points nor shall
it contain more thao two right angle bends, or other derivation from the straight
line

Caution shall be exercised in wsing the PVC conduits in location where ambient
temperature is 50 degree cen. or above, Use of PVC conduits in places where
ambient temperature 18 mote than 60 deg. cen. Is prohibited. The eptire conduit

system  including boxes shall be thoroughly cleansed after completion of

installations and before drawing of wires. Conduil system shall be erect and
straight as far az possible. Traps where water may accumulate from condensgation
are to be avoided and if unavoidable, suitable provision for dmining the water
shall be made

All jointing methed shall be subject to the approval of the chent

Separate conduits shall be provided for the following system,
s 154 power outlets,
= 5A outlets and lighting system.

Low voltage system.

s  Telephone/intercorm system.

o CCTV, system

o Sound svsiein

» Computer data cabling sysiem
o [Equiprent wiring

C. Conduit Joint

a.  Conduiis shall be joined by means of plain couplers vinyl andf/or solvent cement.
Where there are long muns of straight conduit. nspection type couplers shall be
provided at intervals | as approved by the client

b. The conduits shall be thoroughly cleaned before making the joints
¢. In case of plain coupler joints, proper jointing material like a vinyl solvent cement
{gray in color) or any material as recommended by the manufacturer shall be used

D. BENDS IN CONDUIT

Wherever necessary, bends or diversions may be achieved by bending the conduits or by
emploving normal bends. No bends shall have radius less than 2.5 times outside dia. of
the conduit
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Heat may be used to soften the PVC conduit for bending. but while applying heat to
conduit, the conduit shall be filled with sand Lo avoid any damage 1o the conduit

. OUTLETS

All the outlets for [ittings, switches ete. shall be buxes of substantisl construction. In
order to minimize condensation or sweating inside the conduits, all outlets of conduit
system shall be properly drained and ventilated, but in such a manner as to prevent the
entry of msects: elc.

Fixing between conduit and boxes, outlet boxes, switch boxes and the like must be
provided with entry spouts and smooth PVC bushes.

Joints between conduit and any type of boxes shall be affected by means of conduit
‘couplers in to each of which shall be coupled smooth PYC bush from insids the box, In
any case all the jomis shall be Tully water Gght.

. BUNCHING OF CABLES

Cables of AC supply of different phase shall be bunched in separate  conduits

The number of insulated wires/ cables that may be drawn into the conduits shall be as per
the followmg table. In thig table, the space [actor does nol excesd 40%. However. in any
case conduits having lesser than 19 mm dia. shall not be used,

MAXIMUM PERMISSIBELE NUMBER OF 650 VOLT GRADE SINGLE CORE
CABLES THAT MAY BE DRAWN IN TO RIGID PVC CONDUITS.

' CABLE SIZE IN (MM SIZEOFCONDULTS (MM)
50Q.)
MAXIMUM NO. OF CABLES
25 32 38/40 | 51/50
1.5 3 15 "
23 6 10
4.0 4 i B | 12 i
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LIST OF APPROVED MAKES FOR FIRE PROTECTION WORKS

SR.NO. | DESCRIPTION APPROVED MAKE / APPROVED VENDOR
{1 Fire Extinguishers Kanex [ Minimex / Salex / New Age
02 Auto Glow Signages Autoflow / Glowhte { Prelite / Autoglo
03 Pipe Tata / Jindal / Surya / Alp
i Pipe Fittings Jainsons / Unik / Vr / Sant
03 Coating & Wrapping Iwl / Rusrek / Neotape [ Pypecoat
(06 Painting o Asian { Nerolac / Berger
(7 RCC Piges Indian Hume Pipe / Pranali / Alcock
08 Pressure Switches Switzer / Indfoss / Danfoss
09 Pressure Gauge H. Guru / Fiebig / Hd Fire / A.N. Instruments
10 Fire Hydrants Valve MNewage / Sukan / Winco / Shzh Bhogilsl/ Sant / Swati
11 Rl Hose Newage / Shah Bhogilal / Cre/ / Sant / Swati
12 i‘;""nﬁ'f” Coupling Branch Pipe/ | 1 \coe / Sukan / Shah Bhogilal / Cre / Sant / Swati
13 Fire Brigade Inlet Newage [ Sukan / Shah Bhogilal / Cre / Sant / Swati
14 Fire Hose Reel Newage / Shah Bhogilal / Sri / Cre/ Sant/ Swati
15 Fire Hose Cabinel Newage [ Shah Bhogilal
16 Pumps Grundfos / Kirlogkar / Ksb
17 Maotor Kec ! Siemens/ Cgl/ Abb
18 Diesel Engine Koel / Greaves / Groundfos / Mather Platt / Kirloskar
19 Battery Exides / Amco / Amaron
20 Battery Charger Servilink / Hbl / Chhabi
21 Sprinklers H.ID /! Tyco/ Vikmg / Fm Approved
) Vlow Switchss Pﬁﬁifﬁes { Marshall / Switzer / System Sensor / Potter
1 Sy {?nrmgawd Flexible Pipes HL.D. Fire / Tyeo ! Viking / New Age / Rapidrop / Victaulie /
Braided Type Fm Approved
24 Adjustablz Rosset Plate H.ID. Fire / Tveo/ Viking
25 Engineered Support System Mupro / Easy Flex / Griple / Fischer
26 Non-Return Valve Sant/Zoloto/Leader/ Tloneywell / Advance
27 Cast Iron Grating Kapilansh / Neco
28 Pump On OfT Swiich Jain Instruments / N.K.Techno Fab / Rss
: ider / Wi ! ! Bei 'T

29 Blotiic Meters ]Sj;!uhﬁzzdjeémgﬁ?' ,eih I{)& T/ Socomec / Secure / Elmeasure /
30 %ii{.'ter { Switches / Mch / Meehs ( Siemens / L&T / Schreider
31 Switchgear / Sfus L & T/ Siemens [ Schnieder

32 Trls Cables Finolex / Polycab / Havells
33 | Frls Wires Finolex / Polycab/ Havells
34 Butterfly Valve Audeo [ L&T / Advance / Sant
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SR.NO. | DESCRIPTION APPROVED MAKE /| APPROVED VENDOR

35 Sluice Valve Audeco / L&T / Advance/ Sant

36 Ball Valve Audeo / L&T [ Advance [ Sant

37 Strainer Audeo [ Intervalve / Sant

38 Pressure Reducing Valve Honevwell / Bermad

39 | Relays L&T / Siemens / C&S

40 Purnp Panel Cpri Approved

41 Aur Release Valve Sant / Zoloto / Shah Bhogilal/

42 Welding Electrodes Advani / Maruti / Esab

43 Clamps { Fasteners TTilti / Fischer / Mupio

44 Test Drain Assembly With Sight Tyeo / Viking / Grinnel
Glass

45 Primer Asian Paints / Berger / Nerolac

46 Ss Expansion Bellow Flexatherm

47 Alarm Control Valve/ Installation Tj!rcpf Hd/ Newage (Mumbai)/ Newage { Surendranagar)/
Control Valve Viking/ Globe

48 Air Vessel ;I;;wé .'E;;ig]f As Per Cpwd Specifications Tested Up To

49 | AntiVibating MountingPads/ | 1 o pivtoflens Basy Flex/ Flexionics/ Vimpa

Bxpansion Joints
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TECHNICAL SPECIFICATION

TECHNICAL SPECIFICATION FOR FIRE FIGHTING SYSTEM WORK

1.1 Scope of Work:

1.2

The scope includes fire protection system only: the detection is covered under
separate fender

a. Hre Hydrant system.
b. Hre Sprinkier System.
c. HreExtinguishers.
The detailed scope s described in the chapter "Exient of Work. *
Fire Exifinguisher:
General:
The scope of work under this part of the specification covers supply and installofion of
infernal oppilances as per reguiremenis specified in schedule & marked on drawings
ond instructions of engineer-n-charge.
Makes of dll the appliances supplied and installed shall be as per the ‘List of
Approved Make ‘or as approved by LFA and shall be of identical design for the entire

premises.

Mounting accessories. indicator boards eic are part of the scope of supply of internal
applionces.

Specifications:
Internal  applionces with various fire extinguishing medium shall conform {0 the

following specifications and shall be installed and maintained os per IS: 2190 / NFPA
10

IS: 2878 Hre extinguisher, portable CG2
15: 2171 Fire extinguisher, portable. dry powder Type.
IS: 13849 Hre extinguishers, ABC stored pressure type

Portable Extinguishers of the following types shall be installed. BEdinguisher fo be
mounted on wall.

1. ABC [Powder Type)
2 Co2type
3. CLEAN AGENT Automatic Modular [Self Activated)

3|Pa
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TECHNICAL SPECIFICATION

ABC (Powder Type)

& Kg ABC (Powder Type-MAFP 90%] Fire Extinguisher. In HP Mild $teel Cylinders 18]
marked fitted with pressure indicating gouge. internal tube, squeeie lever type
valve fully charged with ABC powder (Mono Ammonium Phosphate) pressured by
Mitrogen complete In dll respecis including wall suspension bracket and
conforming to I1S: 15683

CO2TYPE:

The Co2 Edinguisher shall be I8l mark, with initial charge with high pressure
cylinder, complete with wheel type valve, internal discharge itube. with high
pressure discharge hose with hom and suspension brackets. The extinguisher shall
have ISl mark of 2878 and capacity shall be 4.5 Kgs.

The Co2 Extinguisher of 22.5 kg. Capacity shall have ISl mark 2878 and necessary
wheel valve, discharge hose and shall be mounied on light weight rubber tyre
wheels.

CLEAN AGENT Automatic Modular (Self Activated):

Signages:

supplying, installation testing and commissioning of CLEAN AGENT Auiomatic
Modular (Self Activated) fire exiinguisher Automatic type. 5 kg FHre Bdinguishers,
Applicable fire classes A, B & C, UGTS Prassure Gauge, Empty Weight 2.64 kg, Full
weight 7.64 kg. Can Height 370mm, Diameter 230 £ 10mm, made up from 2 mm
thick sheet, Body Consfruction Deep Drawn with MIG Welding fechnology. Brass
forged sprinkler valves with Nozzle is specially designed to give more than 95%
discharge. Together with orifice characteristic fo cover adequately fire risks with
scattering cone of 40 to 45° Angle. Internal & Extemal Pure polyester [UV Resisiant)
powder coafed, Heat Sensiiive Glass bulb of 48 °C. including pressure indicating
gauge, celling mounied bracket.

supplying. installation testing and commissioning of CLEAN AGENT Automdatic
Modular {Self Activated] fire exiingulsher Automatic type 15 kg Fire Bxdinguishers
Applicable fire classes AL B & C, UGTS Pressure Gauge. Empty Weight 6.40 kg. Full
weight 21.40 kg. Can Height 425mm, Diameter 400 £ 10mm, made up from 2 mm
thick sheet, Body Construction Deep Drawn with MIG Welding technology. Brass
forged sprinkler valves with Nozle is specidlly designed to give more than 99%
discharge. Together with crifice characteristic 1o cover adequately fire risks with
scattering cone of 40 to 45° Angle. Internal & External Pure polyester (UV Resistant)
powder coated, Heat Sensitive Glass bulb of 68 °C. including pressure indicafing
gauge, celling mounied bracket.

Providing & Fxing AUTOGLOW Signagses in Block / Smiall Letters of Specified Sizes in
BOQ. Signages shall be as per 1§ 12349-1988. The colour red. green and yellow, shall
conform to Shade No. 536, 221 and 3079 of 18: 5-1978. Colours for ready mixed paints
and enamels (third revision) respectively. The paint shall conform to 15: 2932-1974
‘Specification for enamel. synthefic, exteror (o) undercoating, (b) finishing (first
revision).
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1.3

TECHNICAL SPECIFICATION

Pipe Work:

General requiremenis:

A

1.

All the materials shall be of ISO/LFA approved, best quality conforming fo the
specifications and subject to the approval of the Client or his representative. If so
direcied, materials shall be tested in on opproved testing laboraiory & the
contractor shall produce the test cerfificate in original fo the Engineer-in-charge &
the entire charges for criginal as well as repeated tests shall be bome by the
Confractor.

Before welding, the pipe foces shall be cleared & then shall be welded
conforming to [5; 9525 — 1994, The elecirodes used for welding shall comply with 15:
Bl4. The laying of welded pipe shall also comply to IS 5822 — 2004. The welding
Jeinis shail be tested in accordance 1o 18: 3600, Part 1973,

Pipes and fittings shall be fixed fruly verfical, herizontal or in slopes as required in a
neat workman iike manner.

Pipes shall be fixed in a manner as to provide easy accessibility for repair and
mainfenance and shall not couse obstruction In shaffs, passagss sic.

Pipes shall be securely fixed to walls and cellings by suitabie clamps or supporied
at every 3 mir. & of chonge of direction as required. Only opproved type of
anchor fasteners shall be used for RCC ceiling and walls,

Valve ond other appurtenances shall be so located that they are easily accessible

for operafions, repairs and maintenance.

PIPING

Pipes of the following types are o be used:

Al

MS/ Gl pipes as per IS: 123%, heavy duty (for pipes of sizes 150 mm N.B. and
below) suitably lagged on the outside to prevent soil corrosion. M.S. pipes buried
below ground shall be lagged as per 15: 10211.

MS/Gl pipe lines upte 150 mm dia. shall have all fittings as per I5: 1239, FPart-ll
(heavy grade) while pipelines above 150 mm dia shall be fabricated from 1S 3587
Gr.320 pipes as opplicable or from steel plates.

For MS/ Gl pipelings upto 50 mm dia screwed jeinting shall be adopted, while for
pipelines above 50 mm dia welded or flanged consiruction is to be camied out or
as specified in schedule of quantities,

Hangers and supports shall be copable of camying the sum of all concurrently
actfing loads. They shall be designed o provide the required supporting effects
and dllow pipeline movemenis as necessary. All guides. anchor, broces,
daompener. expansion joint and structural steel 1o be aftached to the building
siructure frenches elc. shall be provided. Hangers and components for all piping
shall be approved by the Consultant / Client / Architect.
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TECHNICAL SPECIFICATION

E. The piping system shall be copable of withstanding 150% of the working pressure
Including water hammer effects.

F. Hanged joints shall be used for conniections fo vessels, equipment, flanged valves
and also on suitable simight lengths of pipeline of sirategic points (@ af every 15-
20 mir.) to facilitate erection and subsequent maintenance waork.

. Bxcavation for pipe line shall be in open frenches. Pipes shall be buried of least
one meter below ground level and shall have 230 mm x 230 mm masonry supports
at least 300mm high at 3m intervals. Masonry work 1o have plain cement concrete
foundation (1 cement; 4 coarse sand: 8 stone aggregaie) of size 380 x 380 x 75
thick resting on firm soil.

H. Wherever required Coniractor shall suppaort all frenches or adjoining structuras with
odequate supports to prevent landslides.

l. ©On completion of testing and painting frenches shall be refilled with excovaied
earth in 15 em layers and compacied.

J. Contractor shall dispose off all surplus earth within the site.

K. Contractor shall provide suitable cement concrete anchor blocks for overcoming
pressure frusts in underground / external pipes. Anchor blocks shall be of cement
concrefe 1:2:4 mix.

Butterfly Valves

Butierily valves as per IS - 13095/ 1991

s  SCOPE - Fabricated valve will not be considered.

s« Tnisstandord cover is double fionged and wafer fype of meial seated, resilient seated cost
iron, ductile iron, and carbon steel and lined butterfly walves for general purpose. Valves
covered under this standard are manually, pneumatically, hydraulically or slectrically
ocperated.

+ |t ciovers valves of nominal pressure designafions up {o ond including 4 MPa. and class 300
with ends fianged in cccordance with oppropriate table of 18 6418: 1971 ‘Caost iron and
rmall=gble caost iron flanges for gensral enginesnng purpose' or wofer fype valves with
bodies designed to be gccemmodote between pipe work flanges in accordance with
appropnate fable of I8 é4718: 1971 of 15 63%2: 1971 'stes! pipe flangas’ in nominal size DN 40
to DN 2000, It walso covers valves up fo class 300 ond flonges a3 per the
pressure/temperature rafings given in 15 13159 [Part 1}: 1991 ‘steel pipe flanges and
flanged fitfings: part | dimensions and 15 6418: 1971 ‘cast ron and molleable cost ron
flanges for general enginesring purposss.

e REFEREMCE
= The agpplicable indian sfondaords are necessary adjuncis fo this standard.

+ TERMINOLOGY AND DEFIMITIONS
= Terminology and definifion covered in 15 4854 (Part3) ; 1974 are generally cpplicable.

s VALVE END CONNECTIONS

G|Page




TECHNICAL SPECIFICATION

Double flarnged valves

]

Avalve having flanged ends for connection to pipe flanges by individual bolfing.
=  Water valve

A valve for clamping between two pipe flonges using through bolting this may be single
flange, lug type. U- zaction or flangeless fype.

SERVICE APPLICATIONS

= Valves shall be suitable for one or more of the following opplications.

= Tight shut off - & valve having no visible leagkage paost the disc in closed posifion under
test conditions.

o Regulgiing - A wvalve Infended for regulafing purpose ond which maoy haove a
clegrance between the disc and the body in close posifion.

= Low leakage - A valve which has specified maximum leakage rate past the disc in the
closed posifian.

YVACUUM CONDITION

= Where volve are fo be used under vocuum condifions, purchaser shall menfion
specifically, and the detoiled design provision shall be mutually agreed between the
purchaoser and the manufacturer.

MNOMINAL SEES
= Therangeof nominal valve size (BN] in mm shall be as follows:

i

40,50,45,80,100,150,200,250,200,350, 400, 450, 500,400, 700,800,200, 1000, 1200,1400,1600,18
00 and 2000

NOMIMAL PRESSURES
o Valve shall be designaied by nominal pressure (PN defined as the moximum
pemissible working pressure (Mpa) of 20 0 © temperatures as Tollows:

i

P 0.25; PNB.6, PHT.D: PN 1.25. PN 1.6, PN 2.8, PN 2.5 and PN 4.0,

e

The class designation for valves specified by nominal pipe sire shall be class 125, class
150 ond closs 300,

PRESSURE/TEMPERATURE RATINGS

o Maximum permissible gauge working pressure and operating femperatures shall be in
aoccordonce with 156418 ¢ 1971 and 15 13159 [ Parf | | 1 19971 exceptthot resinction on
temperoiure may be ploced by the manufaciurer on valves In occordance with this
standard by reason of valve type, fnm matenalk or other factors. Howeaver, all volves
shall be suitable for confinuous use ot their PN designaiicn within the temperaiure
range of -10%c te.e5” c.

BODY EMND3
= Double Flonged Body Endsz

The dimension: of flanged beody ends and drillings shall be in occordance with the
reguirement given in Annex B, Flanges a5 per any other specitic requirements of the
purchaser mioy alse be given os agreed to betwaen the monufacturer and the purchaser
or as per 1.5, 13159 ( part | ) : 1991.

Flarnges shall be at nght angles to the axis of the bore and conceniric with the bore.

J|Pag
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TECHNICAL SPECIFICATION

]

Flonges sholl be dnlled unless otherwise specified and belt holes sholl be off centers.
Tapoed by the design of the valve.
Wafer Body Ends

i

Body ends shall be caopable of being fitted between the pipe flonges complying with the
requirements of annex B flange dnlling.

The joint faces sholl be at right angles fo the oxis of the bore aond conceninc with the bore.

= Holes may be provided, where required by the design. for the passoge of the bolis
securing the flonges and the valve. Where through bolting is not procficable due fo
the prezence of valve shoff, beonng howsing. topped holes moy be provided for
individual bolfing of each flange.

FACE TO FACE DIMEMSIONS
o Foce to foce dimensions of double flonged ond wafer types of volve sholl be g: per
Table 1.

o Foce to foce dimensions given in Table 1 are exclusive of the segling gaskeis of both
=nds.

o The manufaciurer shall ensure that adeguate spoce will oe avoiloble between valve
flanges for bolting when flanged valve with short body face o face or wafer long foce

io face are manufoctured.

o Tolerance on face to face dimensions in Table 1 sholl be-as follow,

Face to face dimension of Unlined valve | Tolerance MM
MM

Qver  Up te and including

0 2ol +2

250 | &00 3

S00 G +4

800 | 100 +5

1000 | 2400 +6

BODIES

Bodies end poris shall be dirculor and thie numerncal valves of the diamester shaoll be as
close as pessinle to the valve of Dbl

DISC AMD EHAFT

= The disc and shaft shall be designed to withstand the maoximum preszure differential
across the valve in either direclion of flow. The shoft may be of one plece design orin
two piece: separately attached to the disc. Any meanz of affoachment between the
shaft and the disc shall be such as fo preclude components becoming loose in service,

SEATING AND LININGS
= Moen-integrol seating, and lining where used, and their means of attachment shall be
such as to preclude their becoming looses in service,

BEARINGS
= The beanngs shall be suvitable for the moximum loads imposed by the shaft dunng
testing and in service.

o For valves DN 350 and cbove, o bearing shall be provided fo toke the oxial thrust,
spring retaining clips [cir clips] sholl not be used as thrust bearing.

(]
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TECHNICAL SPECIFICATION

= Suitable sealing shall be provided for the shaft where it posses outside the pressure
conigining en closer,

MATERIALS

o This standard is based on maoterngls specified in Table 2, Unless otherwise agresd, the
materiols shall be of a grade equivalent io those given in Table 2 or superior. Other
matericl may be used as per agreement between the manufacturer and the
purchaser.

COPERATION
= Monually Qperated

All valves sholl e copoble of operated aof a differenficl pressure acress the disc as marked
cn the valve, Lever, worms gear/traveling nut type or any other suifabie type of operator
can be used.

o Direction

Unless otherwise, speciiied monuglly operaied wvalves shall be closed by fuming hand
whez| or laver in o clockwise direction when focing the hand wheel or lever, The design of
lever when filted shall be such that the lever may only be assembled o ihe valve so thatit
is parailel 1o the direction of fiow when the volve & open.

All gear fraveling nut operators shall be provided with suitable stops to prevent movement
of the shaft beyeond the imit coresgonding to the fully closed position of the disc.

All gear traveling nut operators sholl be pocked with grease for life time operation.
Ceor/traveling nut operators shall be totally enclosed and 'weathet proof for genetal
opplication. For special applications such as maorne. submerged ssrvice efc. The
purchaser may specify special en-cleser.

All gear/traveling nut operators shall be self locking type. All leaver cperated valve shall be
capable of being locked at lecst three intermediote posifion.

The operoting hand-wheels shall be marked ‘CLOSE' or "SHUT' to indicate the direciion of
closer,

The operator shall be provided with arrangement to indicate the disc position.

TESTING

= Al valves shal hydrostatically fesied by the maonufacturer before dispatch. The
pressure shall be ebltoined without any signiicant hydroulic shock. Testing shall be
camed on before application of paint or other similar freatment unless otherwise
agreed between the purchaser and the manufacturer. There shall be no air entropped
within the part of the valves subjected 1o test pressure,

-

PERFORMAMCE TESTIMG

= Each volveshall be shop operafed from fully closed o fully open position and reverse,
under no pressure and no flow condifion to demonsirate that the complaie assembly s
waorkable.

BODY TEET

=  Completely assembled valve shaoll be tested as follows:

o 'The body ends shall be blanked so that the valve iz subjecied to the full pressure in all
directions include by the test pressure wafer valves may be tested in any suitable
manner agreed between the purchaser and the monufacturer. The valve disc shaoll be
in sightly epen position and pressure eguivalent fo 1.5 fimes the moaxmum permissible
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TECHNICAL SPECIFICATION

working pressure shall be gpplied with water, The duration of this test sholl be oz in
Table 3.'

s SEATTEST

The seafing surfoce of the volve sholl be cleagned unless o swrifoce freaiment forms an
infegral part of the design or the use of o temporary surface frectment hos besn
agreed between the monufociurer and the purchaser fo aveld the possibility of
domage under the condifion of the tasl.

r

TABLE-3
NOMINAL DIA MM MINIMUM TEST DURATIOIN IN MINUTES
BODY TEST | SEAT TEST WHEN APPLICABLE
Up to and including 50 0.25 0.25
65 fo 150 1.0 1.0
200 to 300 20 20
350 to 1000 50 2.0
1200 to 2000 5.0 3.0

Each valve shall be shop tested for leaks in close position. The test shall be conducied
with the body flanges in @ honzontal position, Pressure shall be applied o the upsiream
end of the valve, the downsiream being cpen fo atmosphere. The duration of fest shall
be as per Table 3. There shall be no indication of leakage post the valve disc durng
test and valves shall be drop fight. Seaf test shall be comed out in both the direciion of
valve if agreed between the monufacturer and the purchaoser. The seat pressure
applied on upstream side shall be sguivalent o 1.1 fimes the moximum permissible
working pressure of 20% ¢ ond shall be applied with water.

For regulating type valves seat test shall not be applicable.

« DiSC STRENGTH TEST

_-

The test sholl be conducted with the body flanges in horzontol posifion. The test
pressure shall be 1.5 fimes the maoximum permissible pressure at 20 0 © With disc in
closed posiion, hydro fest pressure shaoll be applied to the lower face of the disc for
duraticn as per foble-3. There shall be no damage to the volve disc nor shall any part
of valve or disc be permanently deformad by the test. The purpose of this fest is to
provide svidence of the adeguecy ond structural infegniy of disc and body. Any
leckage post the seat shall net be thie criterio for rejeciion of the valve [Sampling test
saomple as per 158 2500). For regulating fype valves, disc strength sholl not be applicable.
Moximurn permissicle leakoge shall be as perioble 4,

= TEST CERTIFICATES

-

Wnen specified by the purchaser. the manufacturer shall issue af fest cerfificate
conforming that the valves have been tfesied in accordance with this staridard and
siating the actual pressures and medium used in the fast,

TABLE 4

VALVE TYPE LEAKAGE RATE

Tight shut-off Mo visible leakage for duration of test

Low leakage 0.1 mmz2 /s X DN [sec 5]

Regulating Nof specified. Outside the scope of fhis |
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TECHNICAL SPECIFICATION

| standard. [

« |MSPECTIOMN

= If inspection iz required, this shall be stated in the enguiry/order. The purchaser or his
ouihonzed represeniclive shall have access to the manufociorer's works at all
regscnabie fimes io inspeci assembled valve 1o his order.

& WITHESSING OF TEETS

= When the purchoser desires to witriess the fests, this shall be specifically agreed in
advance,

s MARKING

= Marking shall be cast integral on the body or on o plate securely attached fo the
body. The markings shall be in accerdance with L5, 9844 1981

« PREPARTION FOR DESPATCH

= Yaolve shall be complete in ol respect when shiopsd. Each valve shall be drained,
cleaned, preparad and suifoble profected with 2 cools of red oxide on un machined
surfaces and rust preventive coots on machined and fiangad surfaces for dispatch in
such o way as fo minimize the possibility of domoge ond deterioration during fransif
and storage. Painfing other than specified on the finished valve shall be os per the
agreement betwesen the manufociurer and the purchaser.

= Disc shall b2 unseated when dispatchad, but care shall be taken o ensure that there is
norisk of domaoge 1o the disc,

o  When specified, the body ends shall be suitably sealed fo exclude foreign matter
during transit and storage.

o Compensnis shipped unottached shall be adeqguaotely profected and idenfified o
permit corect field gszemoly.

Internal Hydrant:

Internal hydrant shall be provided at each landing or atf suitable location consisting of
single / twin headed gunmetal landing valve as indicated in BOQ with 63 mm dio
obligue female instantaneous patfern with caps & chains. Cutiet and 80 mm inlet (iS:
5290-1923) with separate shut off valve. Landing valves shall be 63 mm dia. oblique
female instantaneous pattern with caps and chains. Landing valves shall be of
gunmetal and fitted with instantaoneous coupling conforming fo IS: 901. The valve
body, stop valve. checks valve, nut, Instantaneous female cutiet and blank cap shall
be of leaded-fin bronze conforming to Grade-ll of I5: 318-19462. The valve spindie shall
be of brass rod conforming 1S: 320 - 1942. The hand whee! shall be mild steel or cast-
fron washers gaskets shall be of rubber conforming fo 18:638 - 1965 or leather
conforming fo 18:581: 1969%9. The coupling shall be fitted with an infernal plug secured
by chain landing valves shall be installed on hydrant riser at a height of 1.0 to 1.2
meter from the floor level.

Each internal hydrant shall be provided with two nos. 63 mm. Diameter 15 mir. Long
hose pipe with gunmetal male and female instantanecus type coupling, machined
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1.7

1.8

1.9

1.10

TECHNICAL SPECIFICATION

wound with G.l. wire hose of IS 634 type A and couplings to 15:903 with IS carfificatfion,
gunmetal branch pipe with nozzle conforming to 18:903.

Hoses

Hoses pipes shall be of fabric reinforced rubber lines as per 15:636 Type |l or canvas
hose as per 15:4927, with nominal size of 63 mm and lengths of 15 meter or 7.5 meter,
as per quanitities specified for in schedule or bill of quantity.

All hose pipes shall carry IS marking on the body of the hose.

The hose shall have insionfaneous spring lock-iype coupling on ends. The
instantansous coupling shall be as per IS 201. I shall be fixed fo each oiher by
copper rivets and galvanized M.S. wires and leather bands. All coupling shdll be
interchangeable with each other and shall bear 151 markings.

Hose Cabinets (Hose Box)

Each hydrant shall be housed in g Hose cabinet of suitable size. The hydrant cobinet
snall hold double / single headed hydrant as specified, 2 hoses and one branch pipe
as required. Intemal hydrants shall normally fit the size of the niche made for it. The
cabinet shall be of minimum 16 SWG M.S. sheet with center opening, double glass
front doors (cleat glass of 4mm thickness). The glass shall be firmly fixed by means of
steel clips and screw with rubber beading. Hinges shall also be screwed and not
welded. The comer memibers (frame] shall be of 25 ¥ 25 ¥ 3 mm thick angle. The hose
box shall be fimly fixed to the wall/support by means of brackets and dash fasteners.
The steel work shall have one coaf of primer and two coals of red paint. The words
“Yard Hydrant”, “Hydrant” etc. should be painted in white or red on the glass in 75
mm high letiers. The hose box shall be lockable for infemal hydrant installation.

Hose Reel

The hose reel shall be direcily fapped from the riser through a 25 / 32 mm dia pipe.
the drum and the reel being firmly held against the wall by use of dash fasteners. The
hose reel shall be swinging fype (180degrees} and the entire drum, reel efc. shall be
as per 18: 3874 and [5: 884, The rubber tubing shall be of best quadlity and the nozzle
snall be shut off type.

Branch Pipes

Branch pipe shall be of either gun metal or aluminum and should conform to 1S; 203,
One end of the branch pipe will receive the coupling while the ofher end shall have o
nozzle screwed o if. It shdll bear 15| marking.

Yard / External Hydrant

Yard or External Hydrants shall be as per 18: 908 and the valve as per IS: 5290. The
hydrant shall consist of stand post assembly and a masonry base 200 mm X 200 mm X
200 c¢m high and shall be moade at the point where it comes out of the soil. The valve
shall complete with hand wheel, guick coupling conneciion spring and blanic cap.
The hydrant shall be laid on 150 dia. or as mentioned in BOQ.
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TECHNICAL SPECIFICATION

Yard ar External hydrant shall hove obligue female instantaneous patfern 63 mm
diometer outlets with caps and chains. The hydrant shall be of gunmetal and flange
inlet and single outlet conforming to 15: 5290, a duck foot bends and flanged riser of
required height fo bring the hydrant ic level obove ground, The valve body, siop
valve, checks valve, nut, instantaneous female ouilet and blank cop shall be of
leaded-tin bronze conforming fo Grade-l of [8: 318-1242. The valve spindle shall be of
brass rod conforming 18: 320 - 1942, The hand wheel shall be mild steel or cast iron
washers gaskets shall be of rubber conforming to 15:638 - 2003 or leather conforming
to 15;:581 : 1969.

Eoch external hydraont shall be provided with two nos. &3 mm. Diameater 15 mir. Long
hose pipe with gunmetal male and femaole instantaneous type coupling, machined
wound with G.l. wire hose of |5 635 type A and couplings 1o 15:703 with IS cerfification.
gunmstal branch pipe with 20 mm nozle conforming to 185:903.

Valve Chambers

A vaolve chamber shall be brick masonry chamber in cement mortar 1:5 (1 cement: 5
coarse sand) on cement concrete foundation 150 mm thick foundation 1:5:10 mix (1
cement; 5 fine sand: 10 graded stone aggregate 40 mm nominal size), 15 mm thick
cement plaster inside and outside finished with a floating coat of neat cement inside
with cast iron surface box aoproved by fire brigade including excavation, back filling.
complete. The wall shall be 230 mm thick with heavy duty 81 marked C.1. manhole
Covers.

Fire Brigade Inlet Connection

A fire brigade inlet connection with a non-retum valve shall be provided to facilitate
the fire brigade 1o pump water into the installation by the use of therr own equipment.
Four way or 150 mm dia connection fo the sysiem shall comprise of four instantaneous
pattem 63 mm dia. male inlets shall be with caps and chains complete with 150 mm
dici sluice valves, non-refum valve housed in a M5, cabinet with glass fronted door.
The cabinet shall be suitable for recess mouniing.

Two way or 100 mm fire brigade inlet connection to the system shall comprise of twa
instantaneous pattern 43 mm dia. male inlets shaoll be with caps and chains complete
with 100 mm dia sluice valve. non-retum valve housed In o M.S. cabinet with glass
fronted door. The cabinet shall be suitable for recess mounting.

System Drainage

The systems shall be provided with suitable drainoge arangemenis with Gl /MS
piping of 50 mm dia. complefe with all accessores and provided with drain valve.

Hydrant System

The hydrant sysiem shall comprise of AC motor driven pump sets. Diesel pump, Jockey
pump esic. with all reguired accessores Including valves., appurienances.
instrumentation and controls etc. complete in all respects. The system shall cover the
enfire area from independent pipe work from the fire water pump setf. The hydrant
work shall remain pressurized through the proposed Jockey pump taking care of any
leakages in the system pipelines and valve glands. All pumps / motors / engines to be
of maokes approved by local Fire Authority.
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TECHNICAL SPECIFICATION

The hydrant system shall be kept charged by pressurized woter at approximately 7.5
Kg/cm2 at all times. In the event of fire when any of the hydrant valves in the network
Is opened, the resuliant fall in header pressure should engble starting the Heciric
Motor driven fire waier pumping set through pressure switches automatically. One
Diesel Engine / DG set driven pump shall be a stand-by pump serving hydrant system
& sprinkler both. In case of failure of electricity or failure: of Hec. Pump to stort on
demand, the stand-by DG set operated pump shall automatically take over. Apart
from the auiomatic starting of the pump setfs, provision shall be kept for manual
starting also. However, shifting down of the pump sets shall be manual.

The hydrani systern in the vard shall be fumished with external hydranis consisting of
landing valves (positioned approx. one meter above ground level) fitted M.5. [Heavy)
flanged single headed standpipes insialled on underground hydrant headers
distributed 45 M apart approximately or as marked on the plan.
The entire system Including all pumps, maotors, diesel pump set and panels shall be of
approved make by 130 / Local Fre Authority.
Pumps and ancillary equipment
Scope of Work
A, Work under this section shall consist of fumishing all ldbour, materials, equipment
and appliances necessary and required fo compleiely instdll electrically operated
pumps for fire hydrant installations as required by the drawings and specified

hereinafter or given in the schedule of quantities.

B. Without resticling to generdlity of the foregoing the pumps and the ancillary
equipment ond shall include the following:

a. Hecirically operated pumps with moiors base plote and accessories.

b. Pump suction and delivery headers, valves, air vessel and connections.

c. Pressure gauges / pressure switch.

d. Only single point 3 phase supply will be made available to the Confractor.
From there. all provision viz. Hectrical switchboard, wirng. cabling. cable fray.
control panel, earthling, efc. shall be made.

General Requirement

a) Pumps shall be installed rue to level on suitable concrete foundations. Base
plaie shall be fimly fiked by foundation boits properly grouted in concrete
foundations.

b] Pumps and motors shall be truly aligned with suitable instfruments.

c) All pump connections shall be standard flanged type with appropriate number

of bolts.
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TECHNICAL SPECIFICATION

d}] Manufacturer instructions regarding installation connections ond
commissioning shall be followed with respect fo all pumps. switchgear and
gccessories,

Fire and Jockey Pumps
o] The main Hre: hydrant & Sprinkder pumps shall be End Suction Back Pull Out /
split Casing type while Jockey pumps shall be of Centrifugal Mone block Pump

ype having following specifications.

b] Shut off heod should not exceed 140% of rated head. Pump shall not develop
less than 65% of rated head at 150% of rafed copacity

MATERIALS OF CONSTRUCTION

Part Material

Casing Caosflron

Impeller Bronze I5: 318, Gr. LTB 2
Caosing Wearing 535

Shaft AlSl — 410 / Stainless Steel
Shaft Sleeve 5.5.316

Stuffing Box Gland Packed

c) Pumps shall be provided with pressure gauge with isolafion cock on the
delivery side.

d) In cose of motor driven pump the motor rating should be adeguate to drive
the motor rating should be adequate to drive the pump at 150% of rated
discharge.

g) The pump and its prime mover (Beciric motor or Diesel Engine) shall comply
with all the equipment of the Rules of the Traffic Advisory Committee.

fi Al pumps shall have positive suction & shall be provided with suction strainer of

58 & Cl bell mouth. In case of negative suction suifable priming armangement
shall be provided.

a) In first phase only. all pumps shall be installed. Pump head shall be considering
ultimate phase.

Jockey Fump

starting and stopping of Jockey Pump set shall be automatic at predetermined
levels through pressure switch. However, arangemenis for manual start and siop
of the pump shall also be made. Jockey Pump shall take care of small leakages in
the piping system and pumips.cushion tamks.

Electric Driven
Hectrically driven pumps shall be provided with fotally enclosed fan cooled, foot
mounted, squirel cage induction motors suitable for fire pumps with IP-55

enclosurs.

The mofors should be raied not 1o draw more than 4.5 fimes the starting current.




TECHNICAL SPECIFICATION

Maotors shall be at least eguivalent fo the horse power required fo drive the pump
at 150% of ifs rates discharge.

The motors shall be wound for class-F insulation and windings shall be vacuum
impregnated with heat and moisture resisting vamish. glass fiber insuloted.

Diesel Engine

aj

&)

Diesel engine shall have suitable no. of cyiinders with individual heat
ossemblies. The engine shall be water cooled and shall include heat
exchonger and conneciing piping sirainer, isolafing pressure reducing valves,
bye-pass line, exhaust pipe. silencer, day tank for fuel all interconnected piping
gic., complete in all respects.

Engine shall be direct injection type with low noise and exhaust omission levels,

c) The speed of engine shall match the pump speed for direct drive.

d) The engine shall be capable of being staried without the use of the wicks,

carfridge heater plugs or either at engine room tfemperature of 4°C and shall
take full load within 15 seconds fram the receipt of the signal to start.

) Theengine shall effectively operate at 46°C ambient temperature at 150 meter

al

h]

Il
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above mean sea level.
Engine shall be suitable for running on high speed diesel ail.

The sysfem shall be provided with a condrol ponel with push bution starfing
arrangement also wired to operate the engine on differential pressure gauge.

The entire system shall be mountad on a common structural base plate with
anti-vibration mounting. Dunlop make, and flexible conneciions on the suciion
and delivery piping.

Contractor provide one fully mounted and supported Day Qi Tank fabricated
form émm thick MS sheet slecrically welded for 8 hours working load and
having suitable capacity of oll, Provide level iIndicators — low level and full level
In the Day Ol Tank on the confrol panel through float switches and a breather.
Doy Ol Tank shall also be provided with filing connection [Threaded) with cop.
gauge glass indication and cocks: drain cock, inspection / cleaning cover with
gasket and nuts / bolts. MS dyke to hold 150% of the Doy Tank copacity to be
built around the Day Tank,

Coniractor to provide one exhaust pipe with suitable muffier (residential type)
to discharge the engine gasses fo oufside in open air as per site conditions
(Contractor fo check the site).

Contractor to provide all accessories, fittings and fidures necessary and
required for a complete operating engine set. The exhaust pipe shall be faken
outside the building with minimum number of bends (approx. length 30 Meters)
and shall be duly heat insulated with 50mm thick glass woo! covered with 24-
gouge aluminum cladding.
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TECHNICAL SPECIFICATION

|} Confractor shall indicate special requiremenits, if any. for the venfilafion of the
Pump Eoom.
Noise & Vibrafion level of the pump driven by motor/engine shall be within the

acceptable limits of ISO 2372, 1S 11727.

BOOSTER PUMP:
A booster pump shall be provided at terrace 1o pressurize the wet riser systermn, The
pump shall be cenfrifugal end suction / mono block type.

BASE PLATE
Pumps and motors shall be mounted on o common struciural base plate and
installed as per the manufaciurer’s instructions.

1.16 R.C.C.PIPES

SCOPE :

This specification covers the requirsments for manufaciure, supplying. lowering, laying.
jointing, fesfing and commiissioning of reinforced cement concrete (RCC) pipes used for the
conveyance of sewage & strom water .

CODES & STANDARDS :

The manufacturing, festing. supplying, jointing ond tesfing at work sites of RCC pipes shall
comply with dll currenily applicable statutes. regulations. stondards ond codes. in particular,
the following standards, unless otherwise speciiied herein, shall be refered.

MATERIALS

1. & : 4585pecification for pre caost concrete pipes (with and without reinforcement)

2. 18 : 3597 Method of tests for concrete plpes.
3. IS 432 Specification for mild steel and medium (tensile steel bars and hand drawn
steel) wires for concrete reinforcement.

4. 15 : 53825pecification for rubber sealing rings for gas mains, water mains & sewers

5. 15: 51 6Method of test for sirength of concrete.

CODE OF PRACTICE
IS : 456Code of practice for plain and reinforced concrete
DESIGN

Design of RCC pipes including reinforcement details and the ends of pipes shall be in
accordance with the relevant clauses of IS : 458.

GENERAL

17| FPa




TECHNICAL SPECIFICATION

The method of manufacture of RCC pipes (Class NP 3} shall be such that the form and the
dmensions of the finished pipes are accurate within the: limits specified in relevont clause of
IS : 458. The surfaces and edges of the pipes shall be well defined and frue, and their ends.
shall be square with the longlitudinal axis. The ends of the pipes shall be further reinforced by
an exira ring of reinforcement fo avoid bregkage during fransportation.

The RCC pipes and rubber rings shall be systematically checked for any manufacturing
defects by sxperienced supervisors so as o maintain a high standard of quality.

The engineer shall af all reasonable fimes have free access 1o the place where the pipes
and collars/rubber rings are manufactured for the purpose of examining and iesting the
pipes and collars/ rubber rings and of witnessing the test and manufacturing.

All tests specified either in this engineer’s requirements or in the relevant indiaon standards
shall be perforrmmed by the supplier/contractor af his own cost and in presence of the
engineer if he so desires. for this, sufficient notice before testing of the pipes and fitlings
shall be gven to the engineer.

If the testis found unsatisfaciory. the engineer may reject any or all pipes of that lof.
MATERIALS
1. CEMENT

sulfate resisting cement shall be: used for the manufacture of RCC pipes and fittings and shall
conform to 5 12330.

2. AGGREGAITES

Agaregates used for the manufacture of RCC pipes shall conform fo 3 of IS : 383, The
maxdimum size of aggregaie should not exceed one third the thickness of the pipe or 20mm,
whichever Is smaller for pipesize above 250 mm. For 80 fo 250 mm size. the maximum size of
the aggregate shall be 10 mm.

3. MIXING AND CURING WATER

Waier shall be clean, colouress & free from objectionable guantities of erganic matter,
alkali, acid, salts, or other impurities that might reduce the strength, durability or other
desirable quadlities of concrete and mortar.

4. REINFORCEMENT

Reinfercement used for the manufaciure of the rienforced concrefe pipe shall conform to
mild steel Grade 1 or medium tensile sieel bars conforming to IS : 432 [part-1) or hard-drawn
steel wire conforming fo 16 : 432 (part-2) or structural steel (standard quality) bars conforming
to 15 2062, Heinforcement cages for pipes and collars shall be as per relevant requirement of
IS : 458,

5. CONCRETE

Concrete used for the manufacture of RCC pipes shall conform to 15 : 454, The minimum
cement confent and minimum compressive strength of concrete shall be as per relevant
requirements of 15 : 4546, Compressive strength tests shall be cenducted on 15 cm cubes in
occordance with the relevaont requirements of 15 : 456 and IS ; 514,

CURING
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TECHNICAL SPECIFICATION

Pices manufactured in compliance with IS : 454 shall be water cured in accardance with the
relevant requirements of IS : 454,

DIMENSIONS & TOLERANCE

d.

The infemnal diagmeter, wall thickness and length of bamrel, reinforcement (longitudinal
and spiral), type of ends and minimum clear cover fo reinforcement and sirength test
requirements shail be as per the relevant clauses / tables of 1S 1 458 for class NP3 RCC
pipes.

The tolerances regarding overall length, internal diameter of pipes or sockets and
barrel wall thickness shall be as per relevant clause of 1S : 458.

WORKMANSHIP & FINISH

a. Pipes shall be straight and free from cracks except that craze cracks may be
permitied. the ends of the pipes shall be-sguare with thelr longitudinal axis.

b. The oulside and inside surfaces of the pipes shall be smooth, dense and hard, and
snall not be coated with cement wash or other preparation unless ofherwise agreed
to between the engineser and the manufacturer or supplier

c. The pipes shall be free from defects resulting from impertect grading of the
aggregate, mixing or moulding.

d. The pipes shall be free from local denis or bulges greater than 2 mm in depth and
exiending over a length In any direction greater than fwice the thickness of barrel.

e. The deviation from sircight in any pipe throughout its effective lengih, tested by
means of rigid stroight edge parallel o the longitudinal ads of the pipe shall not
exceed, for dll diameters 3 mm for every meter run.

TESTING

a, All pipes for testing purposes shall be selecied af rondom from the stock of the
manufacturer and shall be such as would not otherwise be rejecied under the oriteria
of tolerances as mentioned in IS ; 458.

b. During manufacture., compressive strength of concrete cubes shall be done as

described in IS 516. For pressure pipes, splitfing tensile strengthn tests of the concrete
cylinders shall be caried out as described in 15 5814. The manufaciurer shall supply.
when reguired fo do so by the engineer, the results of compressive tests of concrete
cubes and split tensile tests of concrete cylinders made from the concrete used for
the pipes. the manufacturer shall supply cylinders or cubes for test purposes reguired
by the engineer and such cylinders or cubes shall withstand the fests prescribed as.
per 15 : 458. Every pressure pipe shall be fested by the manufacturer for the
Frydrostatic test pressure, for non-pressure pipes. 2 perceni of the pipes shall be tesied
for hydrostatic test pressure in accordance with IS 458,
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TECHNICAL SPECIFICATION

c. The specimen of pipas for the following tests shall be selecied in accordance with
relevont clause of IS : 458 and tesis in accordance with the methods described in I8 :
3597,

+ Hydrostafic Test
* Three-edge bearing Test

* Permeability Test
SAMPLING & INSPECTION

In any consignment, all the pipes of same class and size and manufactured under similar
condifions of production shall be grouped together to constitute a loi. the conformity of a lof
o the requirements of this specification shall be ascerigined on the basis of fests on pipes
selected fromit.

The number of pipes 1o be selecied from the lof for festing shall be in accordonce with fable
22 of 15 : 458.

Pipes shall be selected at random. In order to ensure randomness of selection, all the pipasin
the lot may be aranged in o seral order and starting from any pipe. every pipe shall be
selected fill the requisite number s obtained and or procedures given in IS 49205 may be
followed.

All pipes selected shall be inspected for dimensional requirements, finish and straightness. A
pipe failing 1o satisfy one or more of these requirements shall be considered as defective.

The number of pipes fo be tested for tesis under clause 10.2 shall be in accordance with
column 4 of table 22 of IS ; 458. These pipes shall be selected from pipes that hove satisfied
fhe reguirements of dimensions, finish and deviation from sfraight.

A lot shall be considered as conforming 1o the reguirements of IS ; 458 it the following
condifions are satisfied.

The number of defective pipes [those not satisfying one or more of the requiremenis for
dimensions, finish and deviation from sirgight shall not be mere than the permissible number
giveninclause 8 & 2 of IS ; 458.

All the pipes tested for various tests as per Clouse shall satfisfy coresponding requirements of
the tests,

In case the number of pipes not satisfying requirements of any one or more fesis, one or two
further samples of the same size shall be selecied and subjected to the test or fests in which
the foilure has occurred. All these pipes shaldl sofisfy thie comresponding requirements of the
test. In the event they do not, the lot will be rejecied.

MARKING
The fellowing information shall be clearly marked on each pipe :

Internal diometer of pipe

Class of pipe

Date of manufacture an

Name of manufacturer or his registered tfrademark or both.

Qnp oo
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TECHNICAL SPECIFICATION

CARTING & HANDLING

Unless waived by the enginesr. method statements shall be submitted by the contracior for
the appraval of the engineer before the handiing. fransportafion and laying of any pipes
commences. All pipes shall be handled and sfored in compliance with the manufacturer’s
recommendations. Pipes and fittings /specials shall be transported from the factory to the
ceniral pipe store and unloaded there before being transported to site. At every point of
loading or unloading, all pipes and fittings sholl be lifted using approved liffing tackle.
Unloading by rolling down any form of inclined ramp will not be permitted. Pliable straps or
slings shall be used to [ift pipes. Rope. wire rope, hooks or chains shall not be dlowed to
come infe contract with ony pipe surface. All pipes shall be thoroughly inspected on amival
on site and immediately prior to installation. Any domage o the pipes shall be nofified fo the
engineer for a decision as to the acceptability of the pipes. with or without repairs or
remedial work. The final judgement will be taken by the engineer based on his judgement of
the suitability of the items for the purpose infended.

STORAGE

Each stack of pipes shall contfain only pipes of same class and size, with consignment or
baitch numiber marked on it with parficulars of suppliers wherever possible. storage shall be
done on fim level and clean ground and wedges shdll be provided af the botiom laver to
keep the stack stable. the stack shall be in pyramid shape or the pipes loid lengthways and
crosswise In alternate layers. the pyramid stack shall be miade for smaller diometer pipes for
conserving space in storing them. the height of the stock shall not exceed 1.5 m.

Rubber rings shall be stored in a clean, cool store away from windows, boiler, electrical
equipment and pefrol, oils or other chemicals.

PIPELINE CONSTRUCTION (GENERAL)

Pipes shaoll be laid and joinfed in accordance with all relevant recommendations of the
manufacturer. Any varations between the manufacturer's recommendations and this
specification shall be highlighted in the confracior’'s method statements ond a ruling will be
given with the approval. All plpelaying shall be performed by experienced and competfent
pipeiayers.

The line of the pipe shall be sef out and agreed with the engineer well in advance of the
excavafion, Surface shipping, excavation, pipelaying, backfiing and reinstatement shall
follow each other without undue delay or inferval between these activities.

LAYING OF PIPES

In laying the pipes and fittings/ specials the center for each manhole / chamber or pipeline
shall be marked by a peg. Confractor shall dig holes for and sst up two posts (about 100 x
100 x 1800 mm) at each manhole / chamber or junction of pipelines at nearly equal
distance from the peg and at sufficient distances there from to be well clear of dll infended
excavafion, so aranged that a sight rail when fixed at a certain level against the post shall
cross the center ine of the manhole/chomber or bipe lines. The sight rail shall not In any case
be more than 30 m opart, infermediate rails shall be put up if directed by engineer.

Boning staves of 75 mm x 50 mm size shall be prepared by confractor in various lengths,
each length being of a certain whole number of meters and with a fixed tee head and fixed
infermediate cross pieces, each about 300 mm long. The top-edge of the cross piece must
be fixed below the fop-edge of the tee-head atf a distance equal to the outside diameter of
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TECHNICAL SPECIFICATION

the pipe or the thickness of the concrete bed fo be loid as the case may be. the fop of
cross pieces shall indicate different levels such os excavation for pipe line. top of concrete
bed, fop of the pipe etc. as the case 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 cenire line of the pipe shall be marked on the rall and this mark shall dencte
also the meeting point of the centre lines of any converging pipes. a line drawn from the
iop edge of one rall o the top edge of the next rail shall be vertically parallel with the bed
of the pipe. and the depth of the bed of pipe at any infermediate point may be determined
by letting down the selecied boning staff until the fee head comes in the line of sight from
rail fo rall.

The post and rails shall be perfecily square and planed smooth on dll sides and edges. the
rails shall be painted white on both sides, and the tee-heads and cross-piece of the boning
staves shall be painted black,

For the pipes converging 1o a manhole/chamber at various levels, there shall be a rail fixed
for every different level. when a rail comes within 0.60 m of the surface of the ground, a
higher sight-rail shall be fixed for use with the rail over the nexi poini. the posts and rails shall
in No cose be remeved uniit the french is excavated, the pipes are loid and engineer gives
permission to proceed with thie backfilling.

LAYING OF PIPES & FITTINGS/SPECIALS

The joints and interiors of dll pipes and fittings shall be carefully cleaned before installation.
whenever pipelaying is inferupted for any reason, the open end of the pipeline shall be
seadled with a suitable expanding stopper or a propetly fitted temporary wooden stopper
and exXposed pipes shall be suitably protected from stones and other objects falling info the
french from above.

The permissible folerance for pipelines in trenches shall be 6mm in level and 25mm in line
between manholes. After the laying of a length of a pipeline but before testing the crown of
the pipe shall be checked for levei and dlignment and any necessary adjusimeni made by
unjointing and removing the pipes concemed. adjusting the bedding. relaying the pipes
and rechecking for line and level.

For pipeline jointing systems incorporating flexible jointing rings. pipes shdll ke loid with the
spigot end pointing in the direction of flow and with a gop between the end of the spigot
and the base of the socket, or between spigofs. rubber rings shall comply fo 1§ : 5382,

JOINTING

Pipe section shall be joined utilising spigot and socket flexible joint with rubber ring, as per
relevant IS affer jointing. exiraneous material, If any, shall be removed from the Inside of the
pipe and ihe newly made joinis shall be thoroughly cured. the rubber sealing rings used for
jointing, shall conform fo 1S : 5382,

The RCC pipe with the rublber ring accuraiely positioned on the spigot shall be pushed well
home into the sockst of the previcusly laid pipe by means of uniformly applied prassure with
the aid of a jock or similar appliance. The RCC pipes shall be of spigot and socket type ond
rubber rings shall be used, and the manufaciurer's insfructions shall be deemed to form a
part of these engineer's requirements. The rubber rings shall be lubricated before making the
joint and the lubricant shaoll be soft soap waier or on approved lubricant supplied by the
manufacturer.
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TECHNICAL SPECIFICATION

BEDDING

The type of bedding for the RCC pipes (granular, concreie cradle — PCC, RCC, concrete
encasement, efc.).

GRANULAR BEDDING

1.

Material used for bedding should be of granular material, free from sharp edges ond
sharp angles, well graded and durable under influence of ground water. The material
selected shall consist of gravel (uncrushed or crushed), crushed rock or crushed
concrete. uncrushed gravel is obtained from the natural disintegration of rock.

Well graded gravel of varying size from 5 mm fo 14 mm shall be used. percentage
distribution of each size for graded aggregate is mentioned in table 2.1 below.

Where pipes are laid with g granular bed or surround the appropricte bedding
material shall, as soon as a section of french has been rimmed to grade, be placed
carefully over the full french width without segregaition. The material shall be spread
and thoroughly compacted by approved mechanical means in successive uniform
layers each not exceeading 150 mm compacted thickness o produce a uniform bed
to the required gradient. where plate vicrators are used. there shall be @ minimum of
cne pass for crushed stone ond two posses for sands. hand famping will only be
permitted where insufficient space is available to dllow the use of mechanical plant.
the minimum thicknass of compacted granular matericl shall be as follows:-

150mm [minimum 1800mm under sockets) for pipes not exceeding 300mm nomingl
diameter, except whean frenchis in rock.

200mm [minimum 100mm under sockets) for pipes greater than 300mm nominal
diameter. or dll pipes when french is inrock.

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

Pockets in the bedding shall be formed af each pipe joint to pemit jointing 1o be
caried out without the sleeve or socket of the pipe joint bearing on the bedding
material and without bedding material entering the joint.

After the pipeline alignment and joinis hove been inspecied and opproved by the
engineer, the water testing of the pipeline satisfactorily completed, and., wheare
appropriate, the annulor gop ot each pipe joint sealed; each joint pocket shall be
carefully filled with granular material and thoroughly compacied up to the same level
as the fop of the bedding. granular bedding material of the same type shall be
placed on both sides of the pipeline in successive uniform layers not sxceeding
1 50mm thick and compacted according to one of the methods given in table 2.2 as
agreed with or direcied by the engineer. care shall be taken to ersure than no
cavities remain under the pipe. and that the pipes are not displaced by differential
pressure from either side.

When placing and compacting suround material the contractor shall take care not
to displace or damage the pipses. the tipping of surround material from ground levels
direcily onto the pipes shall not be permitted.

. Unless otherwise defailed on the drawings. for pipas with a full granular suround the

granular material shall extend up to a minimum height of 300mm over the crown of
the pipes. for rigid pipes unless otherwise detalled, the granular maierial shall extend
up fo thespringing level of the pipe. the surround shall be completed by the careful
placing of selecied excovoted maierial in layers not exceeding 150mm thick.
tharoughly compacied on both sides of the pipeline to a level af least 300mm above
the crown of the pipes.
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TECHNICAL SPECIFICATION

11. For pipelines of 400mm diameter or greaier the bed should be prepared chead for
approximately two pipe lengths whilst two pipes are being loid and the previous two
pipes are receiving side filling. for pipelines less than 600 mm diameter the lengths of
each stage shall be agreed with the engineer.

12, If the confracior wishes fo use any other method of laying pipes in granular bedding
or surround he must submit his proposals in writing fo and obidin the approval in
writing from the engineer well in advance of the daie when he wishes 1o perform the
work.

CONCRETE BEDDING
Concrete shall be grade M 20 unless otherwise deilalled on ithe drawings / BOQ.

The minimum thickness of concrete between the boftom of the pipe and the french shall be
0.25 x nominal pipe diameter, subject to 150mm mininmum, with @ minimum 100mm beneath
sockets.

The pipes shall be set to correct alignment as defailed below ;-

The coniracior may use reciongulor concrete blocks [two per pipe) made of grade MI15
concrete, cast at least 7 days before use, together with pairs of approved hardwood
wedges of the some widih aos the blocks in order to align and suppor the pipe before
concreting. the blocks and wedges shall be of sufficient size and suitably founded on the
bottom of the rench to support the pipe cdequately without setttement or movement at
any stage. the blocks and wedges should be placed near the end of each pipe length ond
should be leff undisturbed during jointing of subseguent pipes and during construction,
although the wedges should be removed during plocing of the concreie.

Blocks may have thin fie wires cast in to assist in holding down the pipe when the concrete
surround is being mechanically viorated.

After approval of the joints and satisfactory testing of the pipeline o fransverse flexible joint
shall be formed by insertion of o femplate of compressible joint filler consisfing of bitumen
impregnated insulating board as per By 1142 part 3 or other egually comprassible material
shaoped exactly to the pipe and full exient of the concrefe cradle or suround. uniess
otherwise specified , the thickness of this flexible joint shall be a minimum of 25mm.

For spigot and sockef pipes, the flexible joint in the concrete shall be aligned with the face
of the socked. For sleeve type and flexible mechanical joints, the flexible joint shall be dligned
with one end of the sleeve or mechanical joint, In cerfain cases, a flexible joint may be
required of both ends of the sleeve or mechanical joint. The concrete infill for fiexible
mechanical joints shall only be placed after the application of the specified profection
materigls fo the joint. na steel reinforcement shall pass through the flexible joint.

Concrete for beddings. sumounds and joint infills shall be placed carefully and uniformly,
sultable measures being adopied to ensure that the pipsling is not displaced by differential
side pressure or by flotation. Concrete shall be properly compacted with particular care
being taken o ensure that no cavilies are left undemeaih the pipe.
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TECHNICAL SPECIFICATION

The concreie shall provide a minimum caover to the pipe of 150mm for surrounds.

Concrete beds 1o pipes of all diameters and surrounds 1o pipes of one meter diometer or less
shall be poured in a single operation. concrete surrounds to pipes over one meter diameter
shall normally be poured in two lifts, with a horizontal joint not more than 100mm below the
crown of the pipe. concrete shall be prevented from entering pipe joints.

Formwork shall be used for all veriical faces. Side forms should not nomnally be required, if
french widths specified are such that the concrete bedding / sumound will extend the full
width of the french.

All formwerk used for forming the concreie bedding shall be removed. unless the written
approval of the engineer is given to leave it In place for safety or similar reasons. Where side
forms have been required. backfiling shall be proper to flll the veoids left on removal of the
formwork.

The bedding and surround:shall be completed by the careful placing of selected excavaied
material in layers not exceeding 150mm thick, thoroughly compacted by hand on both sides.
of the pipeline to a level at least 300mm above the crown of the plpes. as this material 1s
placed and compacted in the french, the supports 1o the sides of the french shall be
concumently gartly withdrawn so that there are no voids or uncompacied zones.

Except where otherwise specified or instrucied by the engineer. no iroffic load may be
imposed upon the french within 72 hours of the placing of the concrete cradie or surround.

If the contractor wishes to use any other method of laying pipes in concrete cradle or
surround, he must submit his propesals in writing o and obiain the: approval in o writing from
the engineer well in advance of the date when he wishes io perform the work.

SPECIAL FOUNDATION IN POOR SOIL

Where the formation of the french is found to consist of material which is unstable to such a
degree that in the opinion of the engineer, it cannot be removed and replaced with an
approved material thoroughly compacted in place to support the pipe properly, o suitable
foundaiion for the pipes, consisting of piling, fimbers or other materials shall be prepared by
the contractor and as instrucied by engineer.

INSPECTION OF PIPELINES

As soon as the pipeline has been completed from manhole to manhoele the confractor shall
run through the pipes both backwards and forwards o double disc or solid or closed cylinder
75 mm less in diameter than the infemal diometer of pipes.

If as a result of the removal of any cbstructions the engineer considers that damages may
have been caused to the pipe lines. he shall be enfitled to order the siretch 1o be fested
immediately. should such test prove unsatisfaciory, confractor shall make good the pipeline
and carry out such further tests as are ordered by the engineer.

SITE TESTING

After laying & jointing of RCC pipes is completed the pipe ling shall be tesied. All equipment
for testing shall be supplied by the confractor. damage during testing shall be coniractor's
responsibility .and shall be rectified by him 1o the ull satisfaction of the engineer. water for
testing of pipeline shall be arranged by the confractor at his own cost.
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TECHNICAL SPECIFICATION

After the joints have been checked by the enginser and before backfilling of the frenches,
the entire section of the sewer shall be proved by the conifractor to be watertight by filling
the pipes with water to the level of 1.50m above the top of the highest pipe in the stretch
and heading the water up for a peried of one hour. the apparatus used for the purpose of
tesiing shall be opproved by engineer. the confractor if required by the engineer shall de-
water the excovated pit and keep it dry during the period of testing. The loss of water over a
period of 30 minutes shall be measured by aodding water from a measuring vessel af regular
10 minutes intervals and noting the quantity required to maintain the original water level. for
acceptance of the seciflon of pipeline under test the average guantity added shall nof
excesd 1 litre/ hour/100 inear meters / 10mm of nomingl infermal diameter. any leokage
including excessive swealing which causes a drop in the test waler level in excess of the
permitted amount will result in the pipeline being rejected. the coniractor will be required 1o
remove and re-lay the pipeline for re-testing.

Water used for the test shall be removed from pipes and not discharged to the excavated
frenches.

1.17 Pressure Gauge

All pressure gauges shall be dial type with Borden tube element of SS 316. The dial size shall
be of 150 mm diomster and scale division shall be In metric unifs marked clearly in black on
awhite dial. The range of pressure gauge shall be 0-10 kg.sg.cm or as specified in BOG. The
pressure gauges shall be complete with isolation cock. siphon tubing, eic.

1.18 Pressure Switches

The pressure switch shall be Industrial type single pole double throw eleciric pressure switch
designed for starting or sfopping of equipment when the pressure in the system drops or
exceeds pre set imits. It shall comprise of a single pole change over switch, below element
assembly and differential spindle.

All pressure switches shall have 4" BSP (F) inlet connection and screwed cable eniry for fixing
cable gland, All conirol cabiling shall be provided.

1.19 Sprinkler Heads

sprinkler heads shall be provided at approximate spacing so as to cover 12 sq.mir. per
sprinkder head in case of ordinary hazard & 17 sg.mir. in case of ight hozaord. The spacing
shall however be in uniformity with the drawings and properly coordinated with electrical
fixtures, ventilation ducts and grilles and other services clong the ceiling. Sprinkler heods shall
be gunmeid quariz bull type with a temperature rating of 68°C. Sprinkler heads shall be of
upright conventional type with fusible fink for operation. Sprinkler head shall be approved by
the under writers Laboeratories (U.L.) or Fire Officers Committee (FOC). The finish shall be as
specified in bill of quantifies.

Confractor shall install cabinet (fabricated from 16 Gauge M. 5. sheets witch lockable giass
shutters. Shelves for keeping spare sprinklers and spanner at lecations opproved by the
Engineer-in-Chaoarge and given in the schedule of quantities. The confractor shall also give
required toals for removing and fixing of different types of sprinkler free of cost as diracted by
Engineer-in- Charge.
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1.20 Sprinkler System

General:

To supply. install, testing and commissioning of sprinkler system as per drawing and Sprinkier
heads spacing shall be in conformity with the drawings ond properly coordinated in
reflected ceiling with electrical foqures, ventilation ducts and grills and other services along
the ceiling.

Sprinkler heads shall be brass / gunmetal with quartz bulb with temperature rating of 68
degree Ceisius. Sprinkler heads shall be of fype and gudlity approved by the local fire
brigade authority/NFPA 13, The inlet shall be screwed, Sprinkler heads shall be pendent,
recassed or specidl side type. All sprinkiers shall conform to the specifications given by I5.
NFPA, FOC, UL & FM.

Pendent /Upright Type Sprinkler Head

sprinkler heads shall be quartzite bulb type with bulb, valve assembly, yoke and the
deflector. The sprinkler shall be of approved make and type with 15 mm nominal diameter
outleis.

The bulb shall be made of corrosion free material strong enough to withstand any water
pressure likely to cccurin the system. The bulb shall be shatter when the femperature of the
surrounding air reaches af 68 c.

The nominal bore shall 15 mm diameter ond color of iquid shall be as per temperature
rating.

Concealed Type / With Rosette Sprinkler Head

Adjustable concealed sprinkiers shall be provided as specified in $.0.G. In areas where an
afiractive appearance is primary concem. Concealed Sprinkler heads shall be infinitely
adjustable for a full 15 mm so as to compensate for uneven ceiling heights & allow
adjustment of the sprinkder cover at any fimer. The sprinkler shall be of approved make and
type with 15 mm nominal diameter outiers.

The bulb shall be made of coresion free material sirong encugh to withstand any water
pressure fikely to occurin the system. The bulb shall be shatter when the femperature of the
surounding air reaches af 68 c.

The nominal bere shall 15 mm diameter and color of liguid shall be as per temperature
rating.

Installation Control Valve &Related Eguipment's for Sprinkler System

The sprinklier systemn shall have instaliation control valve (Flow switch with Isolation Valve and
Drain arangement) along with assemblies af eniry of main header in sach floor.

Flow Switch

How swiich shall have a paddie made up of flexible material of the width to fit within the
pipe bare. The terminal box shall be mounted over the paddle / pipe through a conneciing
socket. The switch shall be potential free in either NO or NC posifion as required. The swiich
shall be able o frip and make/ break coniact on the operation of a single sprinkler head.
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TECHNICAL SPECIFICATION

The terminal box shall have connections for wiring fo the Fre alam panel. The seatf shall be
of stairless stesl. The flow switch shall have IP: 55 protections.

The fiow switch shall work af a minimum flow rate of 100 LPM. Further, it shall have aretard to
compensate for line legkage or intermitient flows.

Butterfly Valve

a. The Butterfly valve shall be suitable for waterworks and tesied to minimum of 16 ka/sq
cm Pressure. The valves shall fulfill the requirements of BIS (Indian Standard) BS: 5155 or
AWWA C 504, API 609 and MSS-SP-67.

b. The body shall be of castiron to 15: 210 in circular shape and of high strength 1o take
theminimum water pressure of 10 kg/sq cm. The disc shall be heavy-duty cast iron with
anfi-Cormosive epoxy or nickel coating.

c. The valve seat shall be high grade elastomeric or nifrile rubber. The vaive in closed
positien shall have complete contact between the seat and the disc throughout the
perimeter. The elastometer rubber shall have a long life and shall net give oway on
continuous applied water pressurs. The saft shall be of ENB grade carbon steel.

d. The valve shall be fitted between two flanges on either side of pipe flangses. The valve
edge rubber shall be projected outside such that they are wedged within the pipe
flanges o prevent leakages.

e. The valve shall be supplied with manual gear operated cpening/ closing system by
lever.

Drain Valve

50 MM / ar as speciiied in SOQ diameter M5/ G.l. pipe conforming to 1.5::123% (heavy grade)
with 50 mm diometer [ or as specified in 30GQ gunmetal full way vaive shall be provided for
drainage of any water in the system in low pockeis.

SPRINKLER ALARM VALVE:

Apart from above, Sprinkier alarm valve shall be provided with all accessories for wet
sprinkder system o ensure positive water flow. It shall have flange connection & shall have
brass body & stesl fims. The valve shall conform fo the specifications given by NFPA/UL/LFA

1.21 Testing of the hydrant system:

All air shall be frapped from the pipeline through hydrants & air valves. Each section of the
pipe shall be slowly filled with the water & dllow to stand the water for 2 hours minimum with
the ends closed. No joints / connection shall be leaked within this duration. The hydraulic test
pressure shall be 1.5 times the design pressurs.

Hushing of underground conneciions: Underground mains and lead-in connections io
system risers shall be flushed before connections made to piping in order remove forsign
materials which may have entered the underground during the course of installation. For
hydrant system the flushing operation shall be continued until water is clear.
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Underground mains and lead-in connsction shall be flushed at a flow rate of not lass than
480 lirs. Per minute.

Provision shall be made for the disposal of water ssulng from test cutlets to avoid property
daomage

Accepiance Test
At the time of taking over, the hydrant system shall fulfill the following acceptance tests: -

starting up of the pressure suction [Jockey PUmp): The pressure switch shall be set at 3.5
kg/cm2 at the lower limit and 7.5 kg/cmZ2 at the upper limit. The system drain shall be
opened fo cause a drop in the pressure. The Jockey Pump shall start as soon as the pressure
gauge needle falls down o 3.5 kg. The Jockey pump shall aise stop autematically when the
system has been pressurized again upto 7.5kg/cmZ.

The main elecirical pump shall be set fa start at 3.5 kg/cm2. An extemal hydrant valve using
asingle length of hose and branch pipe shall be fully opened o cause a drop of pressure in
the system. At first, the jockey pump shall start when the pressure drops from 7 kg. Further,
dropin the pressure from 3.5 kg should be cllowed 1o test automatic start-up of the electrical
pump. The electrical pump shall continue fo run at least for 5 minuies and register rise in the
pressure up to 3.5 kg the Jockey Pump shall be automatically start atf this. The elecirical
pump shall be stopped manually by pressuring the stop butifon,

After having the system got fully charged at 7.5 kg/cm2 the external hydrant valve using
hiose and branch pipe ot (i) above shall be opened. When the pressure has dropped from
3.5 kgfcm2, the electric main pump shall come into operation automatically. Affer the main
pump has run for 5 minutes, the power supply in the pump house shall be swifched off. The
diesel pump shall automatically come info operation immediately.

All these tests mentioned above shall be repeated after one-hour inferval. The result of all
the tests shall be identical again. After the system has satisfacterily withstood the above
fesis, It can be taken over from the confractor.

1.22 Start-Up/System Testing

It will be the responsibility of the tendered to couse interim/stage inspection by the Local Fre
Authority LEA/ Chief Fire Officer C.F.O during execution of the work as and when so called
for by the Employer / Consultant and shall carry out any rectification / medification as may
be suggested by the Local Hre Authority [LFA), Chief Hre Officer (CFO).

Soon after the waork s completad, the confractor shall inform the LEASCED in writing with
copy to the Consultant/Employer for getting the complete system including all sub systemn
and instrumentation, confrol etc. thoroughly Inspected and tested for safisfaciory
performance. After satisfactory completion of tests of the systems by the LFA / CFO, the
confractor shall be required fo submit as bullt drawings fo the Consultant / OWNER which
have been so approved,

Commissioning of System

a. Pressurized the fire hydrant system by running thie main fire pump and affer attain
required pressure shut off the pump.
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Open bye-pass valve ond allow the pressure to drop In the system. Check that the
jockey pump cuts-in and cuts-out af the pre-set pressure. If necessary, adjust the
pressure switch forthe jockey pump. Close bye-pass valve.

Cpen bye-pass valve and allow the water to flow into the fire water tank in order to
avoid wastage of water. The main fire pump should cut-in af the preset pressure and
should not cut-cut cutomatically on reaching the normal line pressure. The main fire
pump should stop only by manual push button. However, ihe jockey pump should cut
out as soon as the main pump starfs.

Switch off the:main fire pump and test check the diesel engine driven pump in the
same manner as the elecirically driven pump.

When the fire pumps have been checked for safisfactory working on automafic
controls, open fire hydrant simultaneously ond allow the hose pipe fo discharge waier
Into the fire tank 1o avoid wastage. The eleciricdally driven pump should run
continuously for eight hours so that ifs performonce can be checked.

Diesel engine / DG sef driven pump should alse be checked in the same manner as
given in Para above by running for 8 hours.

Check sach landing valve, male and female couplings and branch pipes for
compafibility with each other. Any fitting which is found to be Incompatible and does
not fit info the other properly, shall be replaced by the Contfractor. Landing valves
shall also be checked by opening and closing under pressure.

Handing Over

All commissioning and testing shall be done by the Contractor to the complete
satisfaction of the Engineer-in-Charge / Consultants, and the job handed over to the
Client.

Confractor shall also hand over fo the Client all maintenance and operation manuals
and all items as per the terms of the confract
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1.23 Technical Data Sheet

(Technical information to be furnished in following format by Bidder)

Technical Data Sheet To Be Furnished By Bidder

SR. NO. | SPECIFICATION DESCRIPTION
1.0 FIRE PUMP(S) HYDRANT | SPRINKLER | JOCKEY WATER
CURTAIN
1. Typels)
1.2 Make(s)
1.3 General Specifications:
REED Capacity (Lit/Sec]
132 Headin [mir.]
L33 Sizes of suction and dslivery
pipesin mm
1.3.4 Pump Efficiency
1.4 Material for Impelier
IS Material for Pump Casing
1.6 Material for Shaft
1.7 Hectirical Motor
§FA "T'y'pe
72 Make
1.7.3 SpeedinR.P.M
1.7.4 H.P and Valtage of driving
motor, type of enclosure and
class of winding insulation,
Meator full load cumrent
(Remote conirolled starfing
arrangsmeant, if any)
+.7.5 Details of eleciric supply
1.7.6 Type of Starter
1.8 Diesel engine (if asked)
1.8.1 Speedand Horse power of
the engine driving pump(s)
1.8.2 Method of starfing the engine




TECHNICAL SPECIFICATION

temperature of the sprinkler
heads used.

SR. NO. | SPECIFICATION DESCRIPTION

1.8.3 Fuel Consumption

1.8.4 Details of batieries, Battery
Charger and Diesel Engine
conirol panel

1.8.5 Make

20 HYDRANT MAINS

2.1 Material & Type of
underground and / or
overnead mains with method
of joining

22 To what pressure have the
pipes been tested?

23 Mo. & dio. Of wet riser

3.0 HYDRANT VALVES

3.1 Type and Maks

32 No. & type of Yard hydrants
valve

3.3 No. & type of floor hydranis

4.0 HOSE

4.1 Material and diometer

4.2 Manutaciurer's Name and
Guarantee for bursting
pressure.

4.3 MNo. of lengith of Tomand 7.5m
respectively

4.4 At what pressure the hose hos
been tested by the insured?

4.5 Where is hose kepis

4.4 Mo. of branch pipes and
nozzles and their diameters

50 SPRINKLER

51 Mo. & type of isolation vaolves

5.2 Type. make and fusing
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Note: Pedormance curve for pumps & catalogues for each above item shall be submitte
1.24 Installation of Engineered Support System

Hydrant and Sprinkier Pipe Support for RCC Slab
The Frefighting pipe should be simply suspended by Sprinkier Clamp having knurled nut,

The Sprinkler Clamp should be pre-galvanized with one-piece design forsafe hanging of
sprinkder pipes, It should have height adjustable arongement so as 1o incorporate the
suspended threaded rod.

The Mouniing according o stafic requirements shiould underiake info account
themanufacturer's documents and should be monitored according to VdS or UL /AW
Approval.

The riser and hydrant / sprinkier pipe support installation should be as pe National Building
Codes.

The Riser Pipes should be mounied on the support channel with the help of a split clamps
DIN 3567.

The support channel should be made up of cold rolled steel of gudlity DX51 or greater and
as per EC3(Eurocode 3) or DIN EN 19%93-1-1

The Support channel should be pre-galvanized withminimum GSM of 275 and should have
universal mounting slof on the front of the rail for accurate positioning of fasieners and
sysiem compatible round ond long holes on back of the rail.

The Mounting according o stafic requirements should underfake infc account the
manufacturers documentis and should be menifored according fo RAL - GF 655-C

The Threaded Rods used for the suspension of the Pipe should be made up of partially
annealed medium carbon steel of grade 4.8 strength class and as per DIN 974 standard.

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

It should be divided info four expansion segments for uniferm pressing force distribution in the
borehole.
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TECHNICAL SPECIFICATION

The load bearing capacity for the selection of the sprinkler clamp for sultable size of the pipe
showld be as par Vds and F guideline provided by the contractor to the consultant for
verification.

Maximum Support Spacing [m)]
Mominai support Mominal Suppaort Mominal Support
Pipe Dia Distance Pipe Dia Distance Pipe Dia Distance
(mm) (M) (rmm)] (M) (mm) (M)
Upto 15 1.8 65 3.7 250 5.0
20 24 &0 3.7 300 G.1
25 2.4 100 3.7 350 10.0
32 2.7 125 3.7 400 10.5
40 3.0 150 4.5 450 11.0
50 3.0 200 5.4 500 12.0

Typical Arrangement for sprinkler and hydrant pipe support From RCC slob

Hydrant and Sprinkler Pipe Support for PEB structure

The Frefighting pipe should be simply suspended by Sprinkler Clamp having knuried nut,

The Sprinkler Clamp should be pre-galvanized with one-piece design for safe hanging of
sprinkler pipes. it should have height adjustable arangement so as fo incorporate the
suspanded threaded rod.

The Mouniing according to static requirements should underfake into account the
manufacturer's decuments and should be monitored according to VdS or UL /FM Approval.

The riser ad hydrant pipe support installation should be as pe National Building Code.

The Riser Pipes should be mounted on the support channel with the help of a split clamps
DIN 3567.

The support channel should be made up of cold rolled steel of quality DX51 or greater and
os per EC3(Eurocode 3) or DIN EN 1993-1-1




TECHNICAL SPECIFICATION

The Support channe! should be pre-galvanized with minimum GSM of 275 and should have
universal mounting slot on the front of the rail for accurate positioning of fasiensars ond
sysiemn compatible round and leng holes on back ef the rail.

The Mounting according to static requirements should undertake into account the
manufacturers documenis and should be monitored according fo RAL - GZ 655-C

The Threaded Rods used for the suspension of the Pipe should be made up of partially
annedaled medium carbbon steel of grade 4.8 strength class and a3 per DIN 976 standard.

For paradllel to beam application.

The Girder cleat for attochment of support chonnel to sieel girder
Girder cleat should be Vds approved.

For perpendicular to beam application

The Girder clamp for suspension of threaded pins and threaded rods for support channels.
Girder clamps should be FM and Vds Approved.

The load bearing capacity for the selection of the sprinkler clamp for suitable size of the pipe
should be as per Vds and FM guidiine provided by the contfractor te the consultant for
verification.

Maximum Support Spacing [(m)

Nominal Support Nominal support Nominal Support
Pipe Dia Distance Fipe Dio Distance Fipe Dia Distance
[rnm) (M] (mm] (M) {rm] (M]
Upte 15 1.8 65 3.7 250 5.0

20 2.4 80 3.7 300 6.1

25 2.4 100 37 350 10.0

32 2.7 125 3.7 400 i0.5

40 3.0 150 4.5 450 11.0

50 30 200 [5.6 500 12.0
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—_—

Hydrant Pipe Support for Building Shaft

The Riser Pipes should be mounted on the support channel with the help of a split clamps or
STATO BRACKEL.

The support channel should be made up of cold rolled steel of qudiity DX51 or greater and
as per EC3(kurocode 3) or DIN EN 1993-1-1

The riser and hydrant / sprinkier pipe support installation should be as pe National Building
Code.

The Support channe! should be pre-galvanised with minimum GSM of 275 and should have
universal mounting slot on the front of the rail for accurate positioning of fasiensars ond
sysiemn compatible round and leng holes on back ef the rail.

The Mouniing according to static requirements should underfake into account the
manufacturers documentis and should be menifored according fo RAL - GF 655-C

The Threaded Rods used for fiking pipe clamp with support channel that should be made up
of parfially annealed medium carioon steel of grade 4.8 sirength class and as per DIN 976
standard.

The Drap-in anchors used for fiking channel with building shaft that should be ETA{EUROPEAN
TECHNIC AL APPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided info four expansion segments for uniferm pressing force distribution in the
borehole.
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The load bearing capacity for the selection of the sprinkler clamp for sultable size of the pipe
showld be as per Vds and F guidiine provided by the contractor to the consultant for
verification.

Maxdimum Suppoﬁ Spccmg m)

Nominal Support Nominal Support Mominal Support
Pipe Dia Distance Pipe Dia Distance Pipe Dia Distance
(rmm] (M) (mm] (M) {mm] (M]

Upto 15 1.8 65 3.7 250 5.0
20 2.4 80 137 300 6.1

25 2.4 100 3.7 350 10.0

32 2.7 125 3.7 400 10.5

40 3.0 150 4.5 450 11.0

S0 3.0 200 5.6 500 12.0

Typical Arrangement for sprinkler and hydrant pipe support From PEB structure

/ /ﬂ// / //

Hydrant Pipe Support for Building Shaft

The Riser Pipes should be mounted on the support channgl with the help of a split clamps
DIN 3567 or STATO BRACKET.

The support channel should be made up of cold rolled steel of qudiity DX51 or greater and
as per EC3(kurocode 3) or DIN EN 1993-1-1

The riser and hydrant / sprinkler pipe support installation should be as pe Nafional Buliding
Code,

The Support channel should be pre-galvanisedwithminimum GSM of 275 and should have
wniversal mounting slot on the front of the rail for accurate positioning of fastenears and
sysiem compatible round and long holes on back of the rail.

The Mouniing according o stafic requirernents should undertake into account The
manufacturers documents and should be monitored according to RAL - GZ 655-C

The Threaded Rods used for fiking pipe clamp with support channel that should be made up
of parfially annealed medium carioon steel of grade 4.8 sirength class and as per DIN 976
standard.
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The Drap-in anchors used for fiking channel with building wall that should be ETA(EUROPEAN
TECHNIC AL APPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided into four expansion segments for uniform pressing force distribution in the
borehole.

The load bearing capacity for the selection of the sprinkler clamp for suitable size of the pipe
should be as per TDS and FM guidelines provided by the confractor to the consultant for
verification.

hMapdmum Suppﬂﬁépccing ()
Nominal MNominal Norminal
: : Support ; : supporf 2 ; support

Pipe Dia Distance Pipe Dia Distance Pipe Dia Distance

(rmm) (M) (mm] (M) (mm) (M]

Upto 15 | 1€ 85 3.7 250 5.0

20 2.4 an 3.7 200 6.1

95 24 100 3.7 250 10.0
32 2.7 125 37 400 10.5

40 3.0 150 4.5 450 11.0

50 3.0 200 5.6 500 12.0

N N

%z

7

%z

Hydrant and Sprinkler Pipe Support for RCC Slab

The Frefighting pipe should be simply suspended by Sprinkder Clamp having knurled nut.

The Sprinkler Clamp should be pre-galvanized with one-piece design forsafe hanging of
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sprinkler pipes. it should have height adjustable amangsment so as te incorporate the
suspanded threaded rod.

The Mounting according o stafic requirements should underfake infc account the
manufacturer's decuments and should be monitored according to VdS or UL /FM Approval.

The riser and hydrant / sprinkier pipe support installation should be as pe Nafional Building
Code.

The Riser Pipes should be mounied on the support channel with the help of a split clamps
DIN 3587.

The support channel should be made up of cold relled steel of quality DX51 or greater and
as per EC3{Eurccode 3) or DIN EN 1993-1-1

The Support channel should be pre-galvanized withminimum GSM of 275 and should have
wniversal mounting slot on the front of the rail for accurate positioning of fastenears and
sysiem compatible round and long holes on back of the rail.

The Mounting according to stafic reguirements should underfake into account the
manufacturers documents and should be moniiored according o RAL - (GF 455-C

The Threaded Rods used for the suspension of the Pipe should be made up of partially
annealed medium carbon steel of grade 4.8 strength class ond as per DIN 274 standard.

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

It should be divided into four expansion segments for uniform pressing force distribution in the
borehole.

The load bearing capacity for the selection of the sprinkler clamp for suitable size of the pipe
should be as per Vds and FM guideline provided by the confractor to the consultant for
verification.

Maximum Support Spacing (m]
Nominal Support Nominal support Nominal Support
Pipe Dia Distance Fipe Dio Distance Fipe Dia Distance
[rnm) (M] (mm] () {mm] (M]
Upto 15 1.8 65 3.7 250 5.0

20 2.4 80 3.7 300 6.1

25 24 100 [37 [350 10.0
32 2.7 125 3.7 400 10.5

40 3.0 150 4.5 450 11.0

50 30 200 5.6 500 12.0
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Typical Arrangement for sprinkler and hydront pipe support From RCC slab

Hydrant and Sprinkier Pipe Support for PEB structure

The FHrefighting pipe should be simply suspended by Sprinkler Clamp having knurled nut,

The Sprinkler Clamp should be pre-galvanized with one-piece design for safe hanging of
sprinkler pipes. It should have height adjustable arangement so as to incorporate the
suspanded threaded rod.

The Mounting according o stafic requirements should underfake infc account the
manufacturer's decuments and should be monitored according to VdS or UL /FM Approval.

Theriser ad hydrant pipe support installotion should be as pe National Building Code.

The Riser Pipes should be mounied on the support channel with the help of a split clamps
DIN 3567.

The support channel should be made up of cold relied steel of guality DX51 or greater and
as per EC3{Eurccode 3) or DIN EN 1993-1-1

The Support channel should be pre-galvanized withminimum GSM of 275 and should have
wniversal mounting slot on the front of the rail for accurate positioning of fastenears and
sysiemn compatible round ond long holes on back of the rail.

The Mounting according to stafic requirements should underiake Inte account the
manufacturers documents and should be monitored according o BAL - (G7 455-C

The Threaded Rods used for the suspension of the Pipe should be made up of partfially
annealed medium carbon steel of grade 4.8 strength class ond as per DIN 274 standard.
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For pardllel to beam application.

The Girder cleat for atiochment of support channel to sieel girder
Girder cleat should be Vds approved.

For perpendicular to beam application

The Girder clamp for suspension of threaded pins and threaded rods for support channels,
Girder clamps should be FM and Vds Approved.

The load bearing capacity for the selection of the sprinkler clamp for suitable size of the pipe
should be as per Vds and FIM guidiine provided by the coniractor to the consultant for
verification.

Maximum support Spacing (m)

Nominal Support MNominal support Nominal Support
Pipe Dia Distance Pipe Dia Distonce Pipe Dia Distance
(mom) (M) (mm] (M) (mm| (M)

Upic 15 1.8 65 3.7 250 5.0
2 2.4 80 37 300 6]

25 2.4 100 3.7 350 10.0

32 2.7 125 3.7 400 10.5

40 3.0 150 4.5 450 11.0

50 3.0 200 5.6 500 12.0

Hydrant Pipe Support for Building Shaft

The Riser Pipes should be mounied on the support channel with the help of a split clamps or
STATO BRACKET.

The support channel should be made up of cold rolled steel of gudlity DX51 or greater and
as per EC3(Eurocode 3) or DIN EN 19%93-1-1

The riser and hydrant / sprinkder pipe support installation should be as pe Natienal Building

41 |Page




TECHNICAL SPECIFICATION

Code.

The Support channe! should be pre-galvanised with minimum GSM of 275 and should have
universal mounting slot on the front of the rail for accurate positioning of fasiensars ond
sysiemn compatible round and leng holes on back ef the rail.

The Mouniing according to static requirements should underfake into account the
manufacturers documentis and should be menifored according fo RAL - GF 655-C

The Threaded Rods used for fiking pipe clamp with support channel that should be made up
of parfially annealed medium carioon steel of grade 4.8 sirength class and as per DIN 976
standard.

The Drap-in anchors used for fiking channel with building shaft that should be ETA{EUROPEAN
TECHNIC AL APPROVAL) with CE mark for cracked and un-cracked concrete.

It should be divided info four expansion segments for uniferm pressing force distribution in the
borehole.

The load bearing capacity for the selection of the sprinkler clamp for suitable size of the pipe
should be as per TDS and FM guidelines provided by the coniracior to the consultant for
verification.

Maximum Supporf Spacing [m] =

Nominal Support MNominal Support Nominal Support
Pipe Dic Distance Pipe Dia Distance Pipe Dia Distance
(mm) (M) (mm] (M) {mm) (M]
Upto15 |18 65 37 [ 250 50

20 2.4 80 3.7 300 6.1

25 2.4 100 3.7 350 10.0

32 27 125 3.7 400 10.5

40 3.0 150 4.5 450 11.0

50 3.0 200 5.6 500 12.0

Typical Arrangement for sprinkler and hydrant pipe support From PEB structure

‘\\

.l"’

o
5]
L]
m




TECHNICAL SPECIFICATION

Hydrant Pipe Support for Building Shaft

The Riser Pipes should be mounied on the support channel with the help of a split clamps
DIN 3567 or STATO BRACKET.

The support channel should be made up of cold rolled steel of qudiity DX51 or greater and
as per EC3|Eurocode 3) or DIN EN 19%3-1-1

The riser ond hydrant / sprinkder pipe support installation should be as pe National Building
Code.

The Support channe! should be pre-galvanized with minimum GSM of 275 and should have
universal mounting slot on the front of the rail for accurate positioning of fasieners and
sysiemn compatible round and leng holes on back ef the rail.

The Mounting according to static requirements should undertake into account the
manufacturers documents and should be moniiored according to RAL - GZ 655-C

The Threaded Rods used for fixing pipe clamp with support channel that should be made up
of particlly annealed medium carbon steel of grade 4.8 sirength class and as per DIN 976
standard.

The Drop-in anchors used for fiking channel with building wall that should be ETA(EUROPEAN
TECHNIC AL APPROVAL) with CE mark for cracked and un-cracked concreie.

It should be divided info four expansion segments for uniform pressing force disiribution in the
borehole.

The load bearing capacity for the selection of the sprinkler clomp for suitable size of the pipe
should be as per TDS and FM guidelines provided by the contractor to the consultant for
verification,

Maximum Support Spacing [(m)

Nominal Support Nominal Support Nominal Support

Pipe Dic Distance Pipe Dia Distance Pipe Dia Distance
(mm) M (mm) (M) (mm) M

Upto 15 1.8 65 3.7 250 2.0

20 2.4 80 37 300 6.1

25 2.4 100 3.7 350 10.0

32 27 125 3.7 400 10.5
40 3.0 150 4.5 450 11.0

50 3.0 200 5.6 500 12.0
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1.25 Fire Bucket:

Galvanized mild steel fire bucket with IS mark as per I§ 25446-1974. The shape and the
essential dimensions of fire bucket shall conform to IS 2546-1974. fire buckets (3 nos./set) of
?4-gauge galvanized steel sheet, standard ? litre capacity and of round botiom shape.
painted white inside ond black on the bottom, inscribed with letters ™ HRE™ in block and gold
with dry clean fire sand. The scope shall also include the stand for mounting the sond
bucket.

MANUFACTURE

Body — The body shaoll be in two halves which shall be joined together by butt welding. The
top rim of the body shall be wired and uniformiy beaded. The beading shall be fully formed
without gaps. The thickness of body shall be 1 mm and diometer of beading wire 3.55 mm

Botom — The botftom shall be dished and shall be Joined to the body by butt welding so that
there is no raw edge or crevice on the inside of the bucket. The thickness of the bottom
sheet shall be 1 mm.

Ears — The ears shall be made of mild sieel sheet and shall be fitted o the body atf the fop
by means of welding with the fiat head on the side. The thickness of sheet for ears shall be
28 mm

Top Handle — The top handle shdll be of mild steel rod of 10 mm in diameter with iis ends
bent up.

Bottom Handle — The bottom handle shall be of mild steel rod of 10 mm in diameter and it
shall be joined fo the botiom by welding as shown in Fg. 1. The grip shall have no shamp
edges.

General — All gos welds shall be free from porosity. blow holes and britileness.

FINISH
4| P a
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TECHNICAL SPECIFICATION
« All parts of the bucket shall be finished smooth ond sharp edges rounded off.

« The bucket shall be galvanized after manufacture as per IS : 2629-1965%. The thickness
ofcoating of zinc conferming fo I5: 13229-199] Specification for zinc for galvanizing on
any portion shall be not less han 0.06 g/cm?2 (both sides inclusive). Altermnaiely. it may
also be galvanized of lead tin giloy to a thickness of not less than 0.012 mm.

» Bucket shall, in addition fo galvanizing. be painted with two coats of white paint on
the inside and two coafs of red point on the outside (see also 2.4). The handles ond
the ears shall be painted with two coals of black paint.

» The word 'FIRE’ shall be painted in black cenfrally on the outside; its lefters shall be 75
mm high, and approximately 12 mm thick.

1.26 Gunmetal orifice plates:

Specially designed gunmetal crifice plaies (minimum 8 mm plate thickness) on hydraont
cutlets of landing valves including distant pieces of suitable size for reducing delivery
pressure up 1o 3.5 kg/ sg.cm at hydrant valve , as required by LFA complete with necessary
accessories, efc.

Scope:

Supplying and erecting one no Brass arifice plate having 4 mm. thick with specified ocuter
diometer and suitable inner diometer to reduce the pressure os perrequirement.

Material:
Body: Gunmeial 8 mm thick

Method of consfruction:The orifice plate shall be placed before the hydrant valve.

Mode of Measurement:

Executed quantity shall be meosured on number basis

1.27 Airrelegse valve:

Scope:

Supplying and erecting Alr release cock 25 mm dia made from gunmeial with necessary G.l.
coupling for fixing on top of air vessel or on wet riser with 25 mm dia ball vaive on iniet side
and pressure gauge with isolafing cock.

Material:

Air relegse valve: Gun metal

45 |Pa




TECHNICAL SPECIFICATION

Coupling: G.l
Method of Consfruction:

Air relegse valve with necessary Gl coupling shall be fixed on top of wet riser with reguired
lobour, tools, efc,

Mode of Measurement:
Executed quantity shall be measurad on number basis.
Signages:

Providing & Fixing AUTOGLOW Signages in Block / Small Letters of Specified Sizes in BOQ.
signages shall be as per 15 12349-1988. The colour red. green and yellow, shall conform fo
Shade MNo. 534, 221 and 30% of IS: 5-1978. Colours for ready mixed paints and enamels [third
revision) respectively. The paint shall conform to 15: 2232-1%74 'Specification for enamel,
synthietic, exterior (a) undercoating, (b) finishing (first revision).

1.28 Reflux Valve (Non-Retumn Vaive)

Specifications shall conform to 15 — 5312 or its latest update.

MATERIALS - The materials used for the manufacture of different component parts shall
conform to the requirements given in IS 5312 — 2004 or ils latest update.

Materials of Construction
Sr. No. |Component Material
{a) Body, cover, door, bearing holder ond Grey Cast lron ; 1S 210 Gr. FG 260
Doors/Disc/Plaie
(b} Hinge Pin/ Door Pin and Dorr Suspension Stainless sieel; IS 6603
pin
() Body Seat rings Leaded tin bronze, 15 318
(dj Door Face ring Leaded fin bronze
[e] Bearing Bushes / Bearing Block Leaded tin bronze
{f} Plugs for hinge pin/ Air release plug Leaded tin bronze
lg) Bolts Carbon Steel, 15 1343
(g} Muts Carlbon Stesl, 15 1343
{1 Gaskets Rubber, IS 638
(i} Hinges Grey Cast lron, IS 10
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TECHNICAL SPECIFICATION

DESIGN AND MANUFACTURE -

Body - The body may be made in two parts - inlet shell and outlet shell. The inlet shell shall
hiave duck foot support.

Diaphragm - Diaphvagm shall be fitted between inlet and outlet shells. The parts in the
diaphragm should be so designed as fo Induce minimum headloss in the flow through the
valve.

Water Way Area - The area of the waterway through the mulii- doors in the diaphragm shall
nat be less than the bore area except that this area may be reduced by not more than 15
percent for any proprietary designs.

Inlet and Outlet Shell Connections - The affachment of the Inlet to cutiet shell of the body
shiall be adequate to withstand the appropriate test pressures, service conditions and the
mechanical loads encouniered In the operation. All valves shall have baolied connection.
size of the bolts or studs shall not be less than 22 mm.

Seats - Seat rings shall be so fitted as fo avoid their becoming looss in service. Stondard
countersunk screws shall not be used. 6.4 Door - The door shall be integral with the hinge and
shall have g flat seating face.

Lugs - Suspension lugs shall be cast infegrally on the digphragm plate and shall be of
adequate strengih.

Number of Doors - The minimum numioer of doors | discs ) in the diaphragm plate shall be
wao.

By-Pass Connection - By-passes are nof standard ftems on valves fo the design, but if
required, it Is recommended that they shall be made for connection between the inlet and
outlet shiell of the valve. By-passes shall conform to PN 1 of IS : 780-{984* and he minimum
size of the by-pass arangement shall be as indicated in respective 5.

COATING - All coatings shall be camied out after satistactory fesiing of the valves prior fo
dispatch. All the un-machined femous surfaces of the valve [both inside and outside] shall be
thoroughly clean, dry and shall be free from rust and grease before painting. All exposed
machined ferrous surfaces shall be painted with one coat of aluminum red oxide primer. Two
coats of black Japan conferming o Type B of IS 241 or paint conforming to IS9862 or 152932
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TECHNICAL SPECIFICATION

shall be applied by brush or spray for exterior application in colour as approved by the
purchoser.

TESTING — Each valve shall be subjected to following hydrosiatic tests as specified in IS.

Hydrostatic Body Test

Hydrostatic seat Test

INSPECTION — The purchaser or his authorized representative shall have free access fo the
works of the manufacturer at all reasonable fimes fo inspect the valve af any stage of
manufacture and to reject any maierial which does not conform 1o the specified
requirements.

MARKING - Following informaticon shall be cast on each valve body in raised letter)

a) Manufaciurer's name or trade-mark;

b) Nominal pressure of valve [PN1.0 or PN1.6);

c) Size of valve, mm;

d) Direction of flow; and

e| Heat No. of casf.
BIS Cerlification Marking — Each valve may alse be marked with the Standard Mark.

Lowering and jointing in position

Supply of Material

.

Cast iron double-flanged valves with two ’f::ﬁlpieces suifable to plpe conforming fo the
latest retevant IS shall be supplied and carted by the confracior o the site of work
Including loading. unloading and stacking af site.

The valves and tailpieces shall be examined before laying for cracks and other flaws.
They shall be undamaoged in all respeact.

The valves shall be cleaned before laying.

All grits and foreign materials shall be removed from the inside of the valves before

placing.

All the fowr faces shall be thoroughly cleaned and coated with a thin layer of mineral
grecse.

48 | P a

L]




TECHNICAL SPECIFICATION

f. The tightening of gland shall be checked with a pair of inside-calipers. Clearance
betwesn the top of stuffing box and the underside of the gland shall ixe uniform all
the sides.

Jointing Maoterial
a. The confractor shall provide all necessary joinfing materials such as nuts bolts, rubber
packing, white 7inc, juie, lead wool efc.
b. All fools and insfruments, which are to be required for installation of sluice valve shall
be provided by the confracior.
c. All jointing maierials shiall be got approved from the engineer-in-charge before use.
d. The nuts and baoiis shall conform to the relevant 15.

e. The rubber packing shall conform all specifications as narated in respective 5.

Installation

a. The valve shall be lowered in to the french carefully, so that no part is damaged
during lowering operation.

b, If necessary failpieces shall be fitted wiih sluice valve first outside the french and then
lowered in to the french.

c. The rubber packing shall be three ply and of approved thickness. The packing shall
be of full diameter of the flange with necessary holes and the sluice valve bore. It shall
be even af both the inner and outer edges.

d. The flange faces thoroughly greased.

e. |f flaonge faces are not free, the contractor shall use thin filbers of lead wool.

f. After placing the packing, nuts and belts shall be inserted and fightenad fo maksa the
joint.

g. The valve shall be tightly closed when being installed 1o prevent any foreign matericls
from gefting in between the working parts of the valve.

h. Each flange belt shall be tightened a litlie af a time faking care to fighten
diomeirically opposite bolis altematively.
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i. Thevalve shall be instalied in such away that its Spindle shall remain in fruly vertical
position.

]+ The otherend of tdllpiece shdll be fitted with pipeas so that confinuous lines can work.

k. Exira excavation required for facility of lowering and fixing valve shall not be paid for.

Testing

a. After installation of valve the same is tested to 1% times of its test pressure or as
specified in the 5.

b. The joints of valve shall withstand the test pressure of pipselines.

c. Defects noticed during test and operation of valve shall be rectified by the contractor
at his own cost without any extra cloim o the entire satisfaction of the Enginesr-in-
charge.

Measurement and payment:

The rate shall be paid as per Schedule of Payment per number of valves fixed and tested as
direcied.

1.2%  Air vessel:
Scope

Supplying and installing Air vessel of 600 mm dia 2.0 meter. In height M.S. Tank fabricated
from M.5. Black ERW pipe, conforming to 15 3589, having 6 mm thickness, dish end at bofh
ends, duly welded with 300 mm dia pipe, having inlet of 100 mm dig, duly fited with 100 dia
sluice valve and 20/25 mm dia draw in with G.M. gate valve to be installed inside pump
house along with provided M.S, angle fripod.

Material:

Ajr Vessel: MS ERW pipe confirming to IS 3589
Tripod: MS angle of size 75 X 75 X 5mm

Method of construction

300mm dia; 1.5meter height air vessel, Gaote valve, flanges, M5 angle Tripod including
necessary labour, and use of required tools and plonids
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1.30 Strainer:

Y-Type Strainers with ISl marked are used for filtering out the dirl, rust, ond other dsbrisin the
water flow protecting the piping equipment such os pumps, meters, volves, and other
equipment in the piping system. All strainers are equipped with a retainer cap which allows
easy access to the stainless steel screen for cleaning. Y-Type Strainer flanges are Duciile ron
ANSI B14.1, Class 125, with a modmum water working prassure of 300 psi (20.7 bar). ANSI
Bié.42, Class 125 flanges are not compatible with ANSI Class 250 or Class 300 flanges.

BODY Ductile iron conforming to ASTM A-536, Grade 65-45-12

SCREEN AISI 304

COATING Fusion Bond Epoxy Coating (RAL 3000)

APPROVALS UL Listed

MODEL Hanged Type: YSF Grooved Type: YSG {Refer Table-|)

WEIGHT Refer Table-ll
1.31 Expansion Bellow:

SCOPE:

Design, fabrication, testing and installation of S| marked metallic expansion bellows with
necessary hardware o be provided ot suction & delivery side of each pump and on header
or os per drawing.

GENERAL:

Expansion bellows shall be designed as per the details furnished in the data sheet and shall
be in accordance with the EJIMA / ASME standard. All expansion bellows shall be free from
dirt, moisture. grease, oil, etc. ond all reports for hydrostatic test shall be fumished. Fafigue
life expecioncy to be considered for the bellows is 7000 cycles.

The bellows shall be metallic corugated design and shall have double flange. The material
for Bellows shall be 55 304.

CLEANING:

51|Pa

L]




TECHNICAL SPECIFICATION

Prior to factory inspection. all manufacturing waste such as metal chips debris and all other
foreign material shall be removed from interior of bellows. All mill scale; rust, oil, grease. chalk
and all other deieferious material shall be removed from the interior and exferior surfaces.

PAINTING:

Bellows shdll first be given twa coals of Zinc base primer after compleiely cleaning the
surface and then it shall be coated with three coats of coal tar epoxy paint. The resulfing
cogting shall be uniform and smooth and shall adhere perfectly to the surface.

Bellows used in pipes carrying water, the inside coating shall not contain any constituent
soiuble in water or any ingredient which could import any taste or odour to the water.

TESTS AND INSPECTION:

1. Bellows shall be tested as per the relevant Standards with latest revisions.

2. Bellows shall be offered for visual inspection and dimensional checks.

3. The hydrostatic and water tightness testing shall be witnessed by the Client.

TENDER DRAWINGS:

The Dimensional drawings with maierial of consiruction:shall be submitted by tenderer along
with Their offer.

1.32 Ball Valves:

Forged Brass Ball Valves (For cold/Hot Water)
SCOPE

The item includes provision of forged brass badll valves with hard chrome plated steel ball
tested to a pressure not less than 15 kg/cm2 with threaded or flanged joints including fixing
ond tesfing.

MATERIAL

All ball valves shall be heavy duty of opproved makes.

Valves shiall have suitable for pressure of PN 15,

Ball valves up to 80 mm shall have forged brass body, S5 spindle & Teflon seat rings.
Bdll valve shall conform to 15: 9870 or BS: 1848.

Full way lever operated forged brass ball of brass body with forged brass hard chrome
plated sieel ball tested to a pressure not less than 15 kg/cm2 with threaded or flanged joints.
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The weight of the full way valve shall be as per the table given below with a falerance of &
percent. For Hot water the same shall be suitable for temperature upto 85% C.

The valves shall have eitner screwed ends or flanged ends.

Diameter in mim Hanged arch (Kg) | Screwed arch (Kg)
15 1.02 0.567

20 1.503 0.680

25 2.495 1.077

32 3.232 1.559

40 4.082 2.268

50 4.691 3.232

&5 10.149 6.804

80 13.381 8.845

FIXING

a, The valves shall be fixed in position in the pipeline as shown in the drowing or as
directed with necessary socket or union, nuts, flanges. hardware, gaskets, taill piece.
eic.

. During installation, flow direction on the valve shall be checked.

c. Valves shall be preferably installed in horizontal position with adequate supporis.
TESTING

The valves shall be body & seat tested ot manufaciurer's works as per ihe relevant standard
& duly stamped. Test cerlificate shall be submitted for material & hydraulic festing.

After fixing In the pipelines, the system shall be hydraulically tested for 1.5 times working
pressure or 22.5 kg/cmz whichever is higher for minimum 4 hrs without any pressure drop. In
case of leakage, coniractor shall rectify/replace valves ot his own cost

Valves shall also be tested for its hand wheel / lever function by frequent on-off operation.

1.33 MCC For Fire Pumps:

Design, manufaciure, supply. installation, testing ond commissioning of star delfa starter
conirol panels suitable for 415V, 3 phase, 4 wire. 50 hz power distribution system. The conirol
panel shall consist of the respective Breaker, contacior, Overload relay and other required
components to finish satisfaciory work. Confrol panel should be communicated with
pressure switch. Necessary infegration between conirol panel and pressure switch shall be
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part of scope. All components in the control panel shall be as per type 2 coordination of
respective QEM. [Costof wiring with pressure switches / switching on and switching off the
pumps locally and remotely as per the drowing ond as per local CFO requirement).

Cubicle type switchboards and componenis shall conform 1o the requirements of the latest
revision including amendments of the following codes and standards.

» |5:8623 Specification for factory-built assemblies of switchgear and conirol
gear for voltage up to and including 1000V AC / 1200V DC.

o |5: 4237 General requiremenits for swifchgear and confrol-gear for voltage
not exceeding 1000-V.

o S 2747 Degree of protection provided by enclosure for low voltage switch
gear and control-gear.

e« [S:1018 Switchgear and conirol-gear selection/installation and
mainfenance.
o [5: 6005 Ceode of Practice for phosphate of iron and steel.

o |5 13947-2004/ Alr circult breaker / molded case circuit breaksr.
s |EC 947 — 1989

o S 1248 Direct acling indicating analogue electrical measuring instruments
ond testing accessories,

e |5: 2705 Fart- |, I| &Il 1944 Current transformers for metering and profection
with classification burden ad insulation.

v [EC/EN 60%47-2 Mator Protection Circult Breaker

1.34 Cable Gland, Lugs, XLPE Armoured Cable:

Scope of Work

This section shall cover supply. laying. testing and commissicning of medium voltage
XLPE cables.

This specification gives the generol requirement of cabies. However, it is the
responsibility of the vendor to take the joint measurement and obtain client's
approval before the placement of orders to the main supplier / manufacturer.

« Codes & Standards
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The following stondards and rules shall be opplicable:

hem Na ltem Relevant IS Relevant IEC
T XLPE insulated eleciric cables (heawy S - 7098 Part |
duty).
5 Recommended curent rafings for S - 3941
cables.

o : Indian
3 Aluminium conductiors for  insulafted IS+ 8130 Electricity

cables Act and Rules.

Design Basis & Site Condifions

Al equipment and materials will be selected ond roied for use as per site
condifions.

Technical Requirements

General Construciional Features

The medium wvoliage cables shall be supplied, |loid, connecied. tested and
commissioned In accordance with the drowings. specifications. relevant Indian
Standards specificafions, manufacturer’'s insiructions. The cables shall be delivered

at site in original drums with manufaciurer's name, size. and type. clearly wriften
on the drums

Material

Medium voliage cable shall be XLPE insulated. PVYC sheathed, aluminum or
copper conducior, armoured conforming fo |S: 7098 Part |.

al Type

The cables shall be circular, mulli core, annealed copper or aluminum conductor.
XLPEinsulated and PVC sheaihed, amoured or unarmoured,

b) Conductor

Uncoated. annealed copper / aduminum, of high conduciivity up to 4mm.? size.
the conductor shall be solid and above 4mm.2, conductors shall be concentrically
stranded as per [EC: 228,
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c) Insulation

XLPE rated 70° c. extruded Insulgfion

d) Core |deniification

Two core : Red and Black

Three core 1 Red, Yellow and Blue

Four core ! Red. Yellow. Blue and Black
Single core : Green, Yellow for earthing

Block shall aways be used for neuiral.

g) Assembly

Twao, three or four insulaied conductaors shall be laid up. filled with nen-hygrascopic
material and covered with an additional layer of thermopiastic material.

f) Armouwr

Galvanized steel fiat sirip / round wires applied helicaly in single layers complete
with covering thie assembly of cores.

For cable size up ta 25 5g. mm. : Armour of 1.4 mm dia Gl round wire
For cable size above 25 5. mm. : Armour of 4 mm wide 0.8 mm thick G.l sirip
g) Sheaih

XLPE 70 deg.c. rated exiruded.

Inner sheath shall be exfruded type and shall be compatible with the insulation
provided for the cables.

The ouier sheath shall be: of an exiruded type layer of suitable PVC maoterial
compatible with the specified ambient temp. 50 deg. C and operafing
temperature of cables. The sheath shdll be resistant fo water. uliraviolet radiation.
fungus, termite, and rodent attacks. The color of the outer sheath shall be black , it
should conform water swellable cooting tape which should protect against saline
water.

Sequential length marking reqguired at every 1.0 mir. interval on outer sheath
Vendor has to furnish resistance / reactance / capacitances of the cable
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a) Rating: Up to and including 1100 Volis.

+ Drowings & Informafion

Contracter shall submit the as built drawing of the cable laying drawing.

Handing aver Documents
The supplier shall submit following:

1. Datasheetindicaiing resulis of fests
2. Testreports

+ |nspection and Testing

All cables shall be adequately protected against any risk of mechanical domage
to which they may be liable in normal conditlons of handling during fronsporfation.
loading, unloading ete.

The cable shall be supplied in singie length i.e. Without any intermediate joint or
cut unless specifically approved by the client.

The cable ends shall be suitably sealed against eniry of meisture. dust, waier efc.
with cable compound as per standard pracitice.

Hrished Cable Tests af Manufaciurer’s Worlks

The finished cables shall be tesied of manufaciurer's works, Following routine tests
for each and every length of cable and copy of fest results shall be furnished for
each length of cable along with supply. If specified. the cables shall be tested in
presence of client's represeniative.

a) Voltage Test
Each core of cable shall be tested at rcom temperature at 3 KV A.C. RMS. for
duration of 5 minuies.

b} Conductor Resistance Test
The D.C. Resistance of each conductor shall be measured af room

temperoiure and the resulis shall be comecied to 20° c. to check the
compliance with the values specified in 5 8130 - 1976
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Cable Test Before and After Laying of Cables at site

a) Insulation Resistance test between phases and phase to Neuiral and phass to
earth.

b] Continuity test of all the phases, newiral and earth continuity ‘conductor.

c) Sheathing continuity fest.

d} Earth resistance fest of all the phases and neuiral.

e

Method of Measurement

The cables will be measured in meters. The unit rate shall include cutting the cable
infe reguired lengths. pocking, loading, unloading, Insurance, transporiation,
delivery to stores/site as per work order, stocking in stores. testing of caobles at
stores efc, of medium voliage cable, Total gquantity in mefers shall be measured
lug to lug basis.

Transport, Delivery and Storage

The cable shall be supplied in the actual length as per detailed purchase order.

The cable shall be dispaiched at client's stores or at site as per detailed
instructions given by client at later stage.

The cable shall be loaded from the main vendor's store aond properly siacked as
per instruction of client’'s locdl representative. All such labour and fransportation
charges shall be clearly mentioned in the offer.

» Guaraniee of Performancs.

The guotes values of parameters shall be within given folerance for given peried of
service life.

INSTALLATION OF CABLE NETWORK:

Cable network shall include power, coniral and lighting cables which shall be laid
In underground trenchies. hume pipe open frenches, cable frays. G.l. pipes, or on
building structures as detailed in the relevant drawings. cable schedules or as per
the client / consultant's instructions. Supply & installation of cable trays, G.l. pipes /
conduits, cable glands and sockets of both end isolators, junction boxes, remote
push button stations, stc. shall be under the scope of the contractor.

General requirements for handling cables:

« Before laying cables, this sholl be tested for physical damaoge. continuity.
aobsence of cross phaosing, insulation resistance to earth and between
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conductors. Insulation resistance fests shall be camed out with 500 / 1000V
megger.

The cables shall be supplied ot site. wound on wooden drums as far as
possible. For smaller lengith and sizes, cables in properlty colled form can be
accepied. The cables shall be laid by mouniing the drum of the cable on
drum carriage. Where the camriage is not available. the drum shall be mounied
on a properly supporfed axle. and the cable laid out from the top of the drum.
In no case the cable will be rolled on as it proeduces kinks which may domage
the conductor,

sharp bending of cable shall be avoided, The bending radius for FVC insulaied
and sheaihed, amoured cable shall not be less than 10 D, where "D" is overdll
diameter of the cable.

While drawing cabies through G.l. pipes. conduits, RCC pipes. ensure that size
of pipe is such that, affer drawing cables, 40% area is free. After drawing
cables, the end of pipe shall be sealed with cofton / bituminous compound.

High voltage (11 KV and above). medium voliage (240 V and above) and
other confrol cableas shall be separated from each other by adeguate spacing
or running through independent pipes / frays.

Armoured cables shall never be concealed inwalls / floors / roads without G
pipes, conduits or RCC pipes.

Joints in the cable throughout Tts length of laying shall be oveided as far as
possible and if unavoidable, prior approval of site engineer shall be taken. If
allowed, proper straight Through epoxy resin fight joint shall be made, without
any additional cost.

A minimum foop of 2 mir, shall be provided on both ends of the cable, and on
both ends of sfraight through cable joint. This addificnal length shall be used for
fresh termination in fuiure: Cable for this loop shall be paid for supply and

laying,

Cable shall be neatly aronged in the renches / frays in such manner so that
criss-crossing is avoided and final take off to the motor / swiltchgear s
facilitated. Arangement of cable within the trenches / frays shall be the
responsibility ef the contractor.

All cable routes shall be carefully measured and cable cut to the reguired
lengths and undue wastage of cabies 10 be avoided. The rouies indicated in
the drawings is indicative only and the same may be rechecked with the client
/ consultant before cutting of cables. While selecting cable routes interference
with structures, foundations. pipelines. future expansion ef buildings etc. should
be avoided.
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All temporary ends of cables must be protected against dirt and muoisture fo
prevent damage to the insulation. For this pumpose, ends of all PYC insulated
cables shall be taped with an approved PVC or rubber insulating tapes. Use of
friction type or other fabric type fape is not permitted. Lead sheathed caobles
shall be plumbed with lead alloy.

Wherever cable rises from underground [/ concrete [/ masonry trenches fo
motors / switchgears / push buttons, these shall be tcken in Gl pipes of
suitable size. for mechanical protection up te 300 mm. distance of concemed
cable gland or as instructed by the client / consultant.

The cable pass through foundation f walls of other underground structures, the
necessary ducts for opening wil be provided in advance for the same.
However, should it become necessary o cut holes in exsting foundation of
structures the elecirical confracior shall determine the location and obiain
approval of the client / consultant before cutting is done.

LAYING OF CABLES (UNDERGROUND SYSTEM)

Cables shall be so loid in french that this will not inferfere with other underground
structure. All water pipes. sewage lines or other structures which become exposed
by excavation shall be propery supporied and protected from injury until the filling
has been rammed solidly in placses under and around them. Any felephone or
other cables coming in the way are to be properly shielded / diverted as directed
by the owner / cansultant.

Cable shall be laid at minimum depth of 750 mm. in case of LT. and TZ00 mm.
In case of HI. rom ground level. Excavation wil be generally in ordinary

alluvial soll. The widih of french shall be sufficient for laying of required no. of
cables.

Sand bedding 75 mm. thick shall be made below and akbove the cables. Layer
of bricks [full size] shall ke laid above sand bedding on the sides and above
the of cables to cover cable completely. More than one cable can be laid in
the same french by providing a brick on edge between two cables. However.
the relative location of cables in trench shall be maintained fill termination. The
surface of the ground after back filling the earth shall be made good so as to

conform in all respecis to the sumounded ground and fo the eniire satisfaction
of the client / consultani.

For all underground cables, route markers should e used :

a) Separate route markers should be used for LT, HT and telephone cables.
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TECHNICAL SPECIFICATION

Rouie markers should be grounded In ground with 1:2:4 cement concrete
pedesial size 230 x 230 x 300 mm.

Cable markers should be installed at an inferval not exceeding 30 mir. dlong
the straight rouies of cables at «a distance of 0.5 mir. away from cenire of
cable with the amow marked on the cable markers plaie indicating the
location of cable. Cable markers should also be used fo identify change in
direction of cable route and for location of every joint in underground cable.

ECC hume pipe for crossing road in cable laying shall be provided by
employer. Mo deduction shall be made for cable laying in hume pipe for not
providing bricks, sand and excavation. RCC hump pipe at the ends shall be
sealed by bituminouws compound affer laving and testing of cables by
electrical contractor without any exira charge.

LAYING OF CABLE IN MASONRY TRENCHES

Masonry / concrefe frenches for laying of cables shall be provided by
employer. However, steel members such as M5, angles / fials eic. shail be
provided and grouted by elecirical coniractor to support the cables without
any exira charge. Cables shall be clamped to these supporis with minimum
saddles / clamps. More Than one tier of cables can be provided in the same
trench if the no. of cables are more.

Entry of cables in frenches shall be sealed with bituminous MASTIC compound
to stop-entry of water in frenches.

LAYING OF CABLES IN CABLE TRAYS

Cable trays and steel members such as M.S. angle / channel / flafs eic. shall
be provided ond fixed by the ersctor.

Cable shall be fixed in cable frays in single tier formation and cables shall be
clamped with aluminum flat clomps ond galvanized bolis / nuts.

Earthing fiat / wire can also be laid in cable fray along with cables.

After laying of cables, minimum 20% orea shall be spare.

TERMINATION AND JOINTING OF CABLES

a} For HT cables suitable size of Raychem termination kit shall be used.
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b} Use of glands:

All PYC cables up to 1.1 KV grade. armoured or unarmored shall be terminated at
the

equipment / junction box [/ Isclators / push buttons / confrol accesseries, efc. by
meahns of suitable size double compression type cable glands. Armour of cable
shall be connecied to earth point. The coniractor shall drill holes for fixing glands
wherever necessary. Wherever fhreaded cable gland is to be screwed info
threaded copening of different size, suitable gaolvanized fhreaded reducing
bushing shall be used of approved type.

In case of termination of cables at the bottom of the panel over a cable trench
having no access from the bottom, close fit holes should be drilled in the bottom
plate for dll the cables in one line, and then bottom plate should be split in two
parts along the centre line of holes. After installation of bottom plate and caobles
with glands. it shall be sealed with cold sealing compound.

USE OF LUGS / SOCKETS

All cable leads shall be ferminated at the eguipment terminals, by means of
crimped type solderless connectors unless the terminals at the eguipment ends.
are suitable for direct joinfing without lugs / sockets.

The following is the recommended procedure for crimped joints and the same
shall be followed:

a) Strip off the Insulafion of the cable and with every precoution, not in severe
or damage any strand. All insulation’s o be removed from the siripped
portion of the conductor and ends of the insulation should be clean ond
square.

b) The cable should be kept clean as far as possible before assembiing it with
the terminal / socketl. For preventing the ingress of moisiure and possibility of
re-oxidation after crimping of the aluminum conductors, the socket should
be filled with corrosion inhibiting compound. This compound should also be
applied over the siripped potion of the conductor and the palm surface of
socket.

c) Comect size and fype of socket [/ femule [/ lug should be selected
depending on size of conductor, and type of connection to be made.

d) Make the crimped joint by suitable crimping tool.
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g) If affer crimping the conductor in socket / lug, some portion of the
conductor remains. without Insulation the same should be covered
sufficiently with PVC tape.

f) For HT caple up to 11 KV the manufacturer's recommendations should be
followed.

DRESSING OF CABLE INSIDE THE EQUIF MENT

After fiking of cable glands, the individual cores of cable shall be dressed and
token along the cable ways (if provided) or shall be fixed to the panels with
polyethylene straps. Cable shall be dressed in such a manner that small loop of
each core is available inside the panel.

For motors of 20 HP and above, ferminal box if found not suitable for proper
dressing of aluminum cables. the erector shal modify the same without any
additional cost.

Cables Inside the eguipment shall be measured and paid for.

IDENTIFICATION OF CABLES / WIRES / CORES

Power cables shall be identified with red, yvellow and blue PVC tapes. For frip
circuits identification, additional red ferrules shall be used only in the particular
cores of conirol cable aof the termination points in the switchgear / contfrol panels.
and control switches.

In case of conifrol cables all cores shall be idenidified aof both ends by their wire
numbers by mean of PVC ferrules or selfsticking cable markers. wire numbers shall
be as per schematic / connection drawing. For power circuit also, wire numbers
shall be provided if required as per the drawings of switchgear manufacturer /
supplier.

TESTING OF CABLES

+ Before energizing, the insulation resistance of every circuit shall be measured
from phase fo ground. This requires 2 measurements if one side is grounded

and é measuremenis for 3 phase circulls.

« Where splices or terminations are reguired In circuits rated above 650 volts,
measure insulation resistance of eoch length of cable before splicing and/or
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terminaling. Repeat measwremenis after splices aond/or termingtions are
compilefe.

« DC high voltage test shall be made after installation on the following :

a) All 1100 velts grade cables in which siraight through joints have been made.
b) All cables above 1100V grade,

For record purpose test daia shall include the measured values of leakage current
Vs fime.

The DC high voltage fest shall be perfarmed as detdiled below :

Cables shall be installed in final position with the enfire straight through foinis
compleie.

Terminations shall be kept unfinished so that motors, switchgear, fransformer eic.
are not subjected to tast voltages.

The test voliage and duraiion shall be as per relevant codes and practices of
Indian Standards Institution.

PROFORMA FOR TESTING CABLES

DATE OF TEST
a) Drum Neo., from which coble talken.
) Cable from to
c) Length of run of this cable meter

d) Insulation resistance test

i) between core-1 o earth mega-ohm
i) between core-2 to earth mega-chim
iil) between core-3 fo earth mega-ohm
iv] between core-1 to core-2 mega-chm
v] between core-2 to core-3 mega-ohm
vi] between core-3 to core-1 mega-chim

Vi) duration used: 1 KV
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g) High voltage test Voltage Diuragiion
i) between core an earih.

ii) between individual cores

[This Performa shall be jointly signed by the CLENT / CONSULTANT and the
confractor in duplicate].

1.35 Rigid PVC Pipes:

All ner-metallic PVC conduits shall conform to 15: 2537 [Fart - 3). The conduit shall be
plaonned and of type as specified in [5: 9537 and shall be used with the comesponding
accessories (Refer IS: 3419 specifications for fittings for rigid non-metallic conduits).

Installation of the system

A. Concedled Installation with Rigid PYVC Conduit

a. All the rigid PVC conduit used for concealed installation shall be as per 1S : 9537
and its accessories shall be as per 15: 3419 (Small Wire Ropes).

b. Whenever necsssary bends or diversion may be achieved by bending the
conduits with the help of bending spring. No other method of bending is
allowed.

c. Conduit pipes shall be joined with the help of plain coupler fixed at the end
with the help of vinyl sclvent cemeni. No oiher method of joining is permissible,

d. All other methods. no wires through conduit, bunching, etc. Shall be as
specified in the concealed installation.

e. Priorfo fixing the conduits, the complete route shall be marked on sife for the
approval of cansultant.

B. Concealed Wiring System with Rigid PVC Conduit

a. The rigid PVC conduits shall be used for concealed wirng system. The conduits
shall be concealed in the concrete slab, floor, walls, beams. columns eic.

b. FIXING OF CONDUIT

i. Conduits embedded in concrete shall be installed in the framework before
pouring concrete. The conduits shall be installed abeve the botftom
reinforcing bars and shall provide positive wire fastening of the conduit to
the reinforcing rods at an inferval of not more than one meter. but on either
side of couplers or bends or putlet/pull/junction boxes or similar fittings.
proper hold fast shall be fixed at a distance of 30 cm from the cenier of
such fittings. Conduits embedded in the wall shall be fixed inside the chase,
The chase in the wall shall be neatly made and be fixed in the manner
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TECHNICAL SPECIFICATION

desired. In the case of bullding under construction, chase shall be provided
in the wall af the fime of their construction and shall be filled up neatly with
cement mortar 1:4 affer erection of conduit and brought 1o the original
finish of the wall. Cutting of horizontal chaoses in walls Is prohibitfed. The
conduits shall be fixed inside the chase by means of staples or by means of
saddles not more than 60 cm apart.

Conduits shall be so aranged as to faciliioie easy drawing of wires through
them. Enfire conduit layout shall be done in such a way as to aveid
additional junction boxes other than light poinis. The wiring shall be done In
a looping manner. All the looping shall be done in either switch boxes or
ouflet boxes. Looping in junction or pull boxes are sirictly not allowed.
Where conduits cross bullding expansion joints, adequate expansion fittings
or other approved devices shall be used to take care of any relatfive
movement.

All conduits shall be installed so as fo avoid steam and hot water pipes.

Conduits shall be installed in such @ way that the junction, derivation and
pull boxes snall always be accessible for repairs and maintenance work.
The location of junction/pull boxes shall be marked on the shop drawings.
and approved by the client.

A separation of 200 mm shall be maintained between elecirical conduits
and hot water lines in the building.

Mo run of conduit shall exceed ten mir. between adjacent draw In points
nor shall T contain more than two right angle bends; or other derivation
from the straight line

Caution shall be exercised In using the PVC conduits in localion where
ombient temperaiure i3 50 degree cen. or above. Use of PVC conduits in
places where ambient temperafure Is mote than 60 deg. cen. Is prohibifed.
The entire conduit system including boxes shall be thoroughly cleaned after
completion of Installations and before drawing of wires. Conduit system
shall be erect ond straight as for as possible. Traps where water moy
accumulate from condensation are to be avoided and if unavoidabile,
sultable provision for draining the water shaoll be made

All jointing methed shall be subject o the approval ef the client

Separate conduits shall be provided for the following system.
1 5A power autiels.

5A outlets gnd lighting system.

Low voltage system.

Telephone/intercom system.

C.C.T.V.system

sound system

Computer daia cabling sysiem

Equipment wiring

® & & * & 8 & @

C. Conduit Joint
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a. Conduilts shall be joined by means of plain couplers vinyl and/or solvent
cement. Where there are long runs of sirgight conduit, inspection type couplers
shall be provided af intervals . as approved by the client

b. The conduils shall be thoroughly cleaned before making the joints
c. In case of plain coupler joints, proper jointing material like a vinyl solvent

cement {gray in color) or any material as recommeanded by the manufacturer
shall be used

D. BENDS IN CONDUIT

Wherever necessary, bends or diversions may be achieved by bending the
conduits or by employing normal bends. No bends shall have radius less than 2.5
fimes outside dia. of the conduit

Heat may be used fo soften the PVC condult for bending, but while applying heat
to conduit, the conduit shall be filled with sand o aveid any damage fo the
conduit

OUTLETS

All the outlets for fittings. swifches eic. shall be boxes of substantial consiruction. In
order 10 minimize condensatfion or swegting inside fhe conduits, all oullets of
conduit system shall be properly drained and ventiloied, but in such o monner as
1o prevent the entry of insects, etc.

Fixing between conduit and boxes, outlet boxes, switch boxes and the like must be
provided with eniry spouts and smooih PVC bushes,

Joints between conduit and any type of boxes shall be offected by means of
conduit couplers in to each of which shall be coupled smooth PVC bush from
Inside the box, In any case all the joinis shall be ully water fight,

BUNCHING OF CABLES
Cables of AC supply of different phase shall be bunched in separate  conduits
The number of insulated wires/ cables that may be drawn into the conduits shall

be as per the following tabils. In this table, the space factor does notf exceed 40%.
However, in any case conduils having lesser than 19 mm dia. shall not be used.

MAXIMUM PERMISSIBLE NUMBER OF 650 VOLT GRADE SINGLE CORE CABLES THAT
MAY BE DRAWN IN TO RIGID PVYC CONDUITS.

CABLE SIZE IN (MM SIZEOFCONDUITS (MM)
5Q.)

MAXIMUM NO. OF CABLES

25 32 38/40 51/50
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Seal and Signature of the Bidder

Addl. City Engineer
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1.0 LIST OF APPROVED MAKES FOR FIRE PROTECTION WORKS
SR. NO, | DESCRIPTION APPROVED MAKE / APPROVED VENDOR

o1 Fire Extinguishers Kanex / Minimex / Safex / New Age

oz Auto Glow Signages Autoflow / Glowiite [ Prolite / Autoglo

03 Pipe Tata / Jindal / Surya / Alp

D4 Pipe Fittings Jainsons / Unik / Vr / Sant

05 Coating & Wrapping bwd / Rustek / MNeotape / Pypecoat

& Painting Asian / Merolac f Berger

o7 RCC F?p;es Indion Hume Pipe / Pranali / Alcock

ca8 Pressure Switches Switzer / Indfoss [ Danfoss

o2 Pressure Gauge H. Guru [ Fiebig f Hd Fire / AN, Instrurnents

10 Fire Hydranifs Valve ?ﬁ:;ge { Sukan / Winco / Shah Bhogilal/ Sant /

11 Frl Hose Newage / Shah Bhegilal / Cre/ / Sant f Swali

12 ;:eel;lor:sfm (;Supling Branch ?ﬁ;?ge / Sukan / Shah Bhogilal / Crc / Sant /

12 Fre Brigade Inlet ?:;-;ii::ge / Sukan / Shah Bhogilal / Crc / Sant /

T4 Fire Hose Reel Newage / Shah Bhogilal / 5ri f Crc/ Sant / Swatli

15 Fire Hose Cabinet Newoge / Shah Bhegilal

14 Pumps Grundfos / Kirloskar / Ksb

& Motor Kec / Siemsns / Cgl / Abb

18 Diissal Erigine E;s[ / Greaves / Groundfos / Mather Platt /

oskar

19 Battery Exddes / Amco / Amaron

20 Battery Charger sendlink / Hbl / Chhabi

2] Sprinklers H.D / Tyco / Viking / Fr Approved

29 Flisi Siitefias ?s;‘n;c;s;s ;’ I_Fl'g;b;sW:ETmshﬂll [ Switzer [ System Sensor

23 Ss E.:mrugcied Flekible Pipes H_.D. FFrt.a { Tyco [ Viking / New Age / Rapidrop /
Braided Type Victaulic / Fm Approved

24 Adjustable Rosset Plate H.D. Fre / Tyco / Viking

25 Engineered Support System | Mupro / Easy Flex [ Criple / Fscher

248 Mor-Retum Valve Sant/loloto/Leader/Honeywell / Advance

27 Caost Iren Grating Kapilansh / Neco
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SR. NO. | DESCRIPTION APPROVED MAKE / APPROVED VENDOR
28 Pump On Off Switch Jain instruments / NK.Techno Fab / Rss
: Schreider / Ni n/L&T/Socemec /3ecure
22 HewreMeton Erme.ﬂsuref" foﬂeﬁ ;Siemefns [ Abb : /
30 iﬁiﬁ;'ﬁfﬁf‘;ms IMeB /| Siemens / L&T / Schnelder
31 switchgear / 5fus L& T/ Siemens / Schnieder
32 Fris Cables Finolex / Polycak / Havells
33 Fris Wires Finolex / Polycak / Havells
34 Butterfly Vaive Audco / LAT / Advance / Sant
35 Sluice Valve Audcao [ LAT / Advance/ Sant
36 Ball Valve Audco / LAT/ Advance [Sont
37 Strainer Audeco [ Intersalve [ Sant
38 Pressure Reducing Valve Honeywell / Bermod
a9 Relays LA&T / Siemens / C&S
40 Pump Panel Cpri Approved
4] Air Relegase Valve Sant / Loloto [/ Shah Bhogilal/
42 Welding Electrodes Advani / Maruti / Esab
43 Clamps./ Fasteners Hilti / Fischer / Mupgro
44 ;'E;Pg]:;sﬂssembly wit Tyco / Viking / Grinnel
45 Primer Asian Points / Berger / Nerolac
45 5z Expansion Bellow Flexatherm
47 Alarm C:cn‘rrcl Valve/ Tyco/ Hd/ Newagel{ﬁ:{\umbn]]f Mewage
installation Conirel Vaive {Surendranagar]/ Viking/ Globe
45 A Vessal ﬁs?:é ;’:;fﬁ;é :\jil:er Cpwd Specifications Tested
49 Anti-Vibrating Mounting Dulop/ Resistoflex/ Easy Flex/ Flexionics/ Vimpa

Pads/ Expansicn Joints

Seal and Signature of the Bidder

Addl. City Engineer
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