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Active Wet Fire Protection
System: Installation of Sprinkler
Systems for The Living Quarter
Building Module in Offshore
Platforms
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his aricle will explain the design requirements of a sprinkler piping system
for the proper funclioning of the Living Quarder Building Module {(LaBEM) on
an offshore platfiorm. The L& module pmjectis a grassroot green field project
where new facilifies are installed on a central processing platform. The module
consists of facilities for living, kitchen, dining, laundry, storage and recreafion,

etc for d certdin numberof personnel.

Office arece, o librany ond o confernes iooem
o gk pant of the L medule which will howee
semices ke eect nool & teleco m senices, Hvaic
syeterm, plumbing & sonitory sendicss, Fas
detection syeter ond fie suppressicn water.

DESKs M DESC RIPTION

The LeBM ol will Be divided into few kEaek.
The concept B the some ce designing o muke
stoney buiking. Eoch level will howee different
requirements op per clent’s stondonrd ond it
cwn fine suppremsmicn syetern. Exomples of the
Aetoils cine

Level 1 (Elevaticn efernce Byel +25.230m) -
Firrweter hose el & cleon ogent
ynter.

el 2 (Elevation efernce eyel +41.20m) -
Firrweter hose el & cleon ogent
ynter.

eyl 2 (Elevation efernce Byel +49.50m) -
Firrwoter hoowe el & sprinkier systen.

Level 4 (Eevaticn efernce Byel +54.00m) -
Firrwoter howe el & sprinkier systen.

RFoct evel belw heldeck (Elevotion refersne=

kel +58.80m) — Fiewoter and foom hose el

& deluge spmy syetem.
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Fire Zones

Helideck level (Elevation reference level +63.20m) - Fire water and foam
hose reel, firewater monitor & dry chemical powder skid system.

On the cther hand, the firewater system for the central processing platform
is based on the basis outlined in the total firewater demand calculation. The
firewater system is supplied with firewater (seawater) by the firewater pumps.
Normally, the firewater pumps used ars the vertical shaft turbine type or
submersible centrifugal typs. Acceptable firewater pump drivers are disssl
engines, natural gas engines and electric motors. The pump must be able o
supply adequate pressure and flow To the most demanding arsa, hydraulically.
The firewatsr ring main pressurs is maintained at certain pressure minimum by
utility water lift pump.

The system is designed 1o provide sufficient water bassd on the maximum
demand of the controlling dsluge zones. The discharge pipe from the firewater
pump is connected to a ring main. The ring main is valved info segments so that
failure of any segment or maintenance can be carried cut without any loss in
fire fighting capakbility.

EXAMPLE OF FIRE ZONES IN THE OFFSHORE PLATFORMS
s FireZone 1- Jackset Level and Cellar Deck

s Fire Zons 2 — Middle Deck

s Fire Zone 3 - Upper Deck

s Fire Zons 4 - Below Helideck Roof Level

s Fire Zone 5 - Living Quarters Building Moduls

¢ Fire Zone 6 - Helideck

s Fire Zone 7 — Crane Cabin

* Design Criteria & Paramelers

The firewater sprinkler system for the L&BM is designed as per NFPA 13. The
accommaodation areas dre classified as light hazard cccupancy sxcept for the
galley, preparation, laundry maching, line handling and store areas which are
Classified as crdinary hazard occcupancies (Group 1). The system components
of the L&BM sprinkler system consist of piping, fittings, valves and support system.
Piping material for sprinkler system will be covered under the pipe material
specification,

This system uses a wst pipe system since the tfemperature is maintained
above freezing point. Water sforage Tanks are not provided. In case of fire, sea
waler will be sucked up by the firewater pump for use.
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SYSTEM DESCRIPTION

sprinkler Systemn: The LEBM sprinkler system consists of O
sochwoter supply systemn providing adequcte pressure cnd
flowe rate to o water distribution piping system To which the
sprinklers are connected. Activating the sprinkler system
will result in g locdised woter spray dus to the melting of
the sorinkler frangitole bullk in the heat caused by A fira

!
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outbredk. Tha sprinkler frangible bulk is infendsed 1o result in
o severe sudden reduction of the hedt release rate of the
fire, followed quickly by complete extinguishment, pricr o
manual intarvention,

Fire Water Pumping System: The sprinkler sysfem Uses
firewater (secwaten from the central processing plafform
firewdater ring main, The firewater ring mdin pressure s
mointained daf the required prassure minimally by the pumips.
Firewsater pumps should be locdted T minimise possibility of
damage in the event of fire. It should be isolated s far s
practical, from external fusl and ignition source,

The capacity of the pump is based on overdll fire water
demand cdloulation. In the case of fire af the platform,
LEBM and/for when the ring main pressure drops, the first
firewater pump will start, Incdse it fdils to starand/or it the
pressure continues o drop, the second firewdter pump will
start automofic clby.

Sizing of fire water pump:

Design basis: Firewdter pumps are designed s per MFFA 20,

APLSTD&10 and AFRP 14,

Case example:

o) In order o determine the fire water demand  the plafform
will be segregated into the following zones:

B |
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Firezone 1@ Jocket Leveland Cellor Decl

Fire zerex 2 Middlle Deck

Fire zomee 20 Upper Deck

Fire zoree 41 B bow Helickeck Roof Lewe|

Fire 2oz &0 Living @uciher Buikding Mol
Fire zorme & Helideck (Mot acwerning )

Fire zome 7@ Coine Cabin (Not appleobe)

By The fie woter pump capocity is bosed on bgest deluoe
sitem plus beo hoee strecime.

= Deluge B ooreidered for the equiprment in firezones 1,2,

Sand 4.
oy The estimcted deluge copacity equak o deluge rote
(It res min/md) x equiprent crea + desian mongin.

DESIGH CALCULATION

Desion Beg e & Amumption: The desion bose ond ceeumption
for LEM sprinkiersyetem are beeed on NFPA 12, The type of
sprnkier syetem B owet pipe sprinkler syetem which provides
fixedd fire pretection using piping filled with presureed
wioter supply from o dependoble sounme af all tines which
wiolld B the fine woter pumpe. Sprinkies ore previded in
dll arece exc=pt for specific 2ecticns o8 oooeding o the

client s require e nte, such a Ecker com, intemal stairaeon,

distributicn boord roem, modie eom, freezer ooem ond
Cmimcen ikt

Exampies of LQBW cocommodotion orecs e be
prory ided with s prnkier system e

lewel B

SYIMNCRIUMm & (o me Foom Cobine

Fecreoticn Lounoe Dr Cabin

Level A

Armval Lo unge

Inte moll Coridomn

Confeence Focm

Print Rocm

Imtemal Comdom

Accommedation arce are chesified oz oght hozord
cocupancies. The boske of chesificotion iz whereby  the
ouointity cond combusticilty of contents B kew ond fines with
melotivehy ow mites of heat =leose o expected.

Hewerser, crecis such csthe o ey, Ay store, prepomotion,

kundry mochine recm, inen bandling ond linen stereeoem,
are coesified o erdinany hozond cosuponcies (OH] )

Sprnkier K-foctor cond Fireswoter Demond for LB The
proeporticnolity constont K foctor B estirnoted with an initicl
sprnkier upstrecm pressune cnd the flow ote persprinklern &
e per follwing formulks:

K=/ -
The flotwr mite threugh the sprinkles forthe desion creo os

perthe s=lected Kfoctorsholl be colcukbted which giees the
tetal firewoter dermoind.

13-1.5 1522 12 in. MFT
2.8 2529 352 172 in. NPT

Fils o i W2 in. MFT

53-5.8

1115 155- 18 1/2 in. MFT
__-_“
3 in. MFT
mmmmm
TE0-17 5 23,1254 34 in. MFT
mmm e
213235 31.1-534.3 1 irm. MFT
mwmmm
e Y| 3B E-A30 1 in. NPT

Full Hyddmulic Colcuiotion Of The MFPA 12 5prin ke rDesion:
The sprinkder system instolled B desioned using the o and
density apprecach. The use of EM and the contents e
cnchsed cnd the evel of fire hozond must be determined.

Density (mmJsmin)
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The desiogn careo B o theoretiool areo of the L2BEM,
representing the went oose ared inwhich a fire con cozsur
The design density B o mecsurement of how much woter per
soqucine foct of floor areo should be opplied to the design
=] =1a ]

After the design orea ond densiy of 2BM o
detemined, o ful hydmoulc cokukbtion of the sprnkder
syetemn B pedormed o prowve thet the systermn con delverthe
required amcunt of woter cwer the reoguired desion oo,
These col-ulaticns oo unt for all the: pressure thot B ost or
ooined between the woter supply sourse ond the sprinkiers
thot woulkd opercte in the desion cineo.

The full hydmiulis colcukktion includes pressure oeees
due to fricticn ingice the piping ond koeees or goine dus
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ACTNE WET FIRE PROTECTION SYSTEM (INSTALLATION OF SPRINKLER SYSTEMS) FOR THE LIVING QUARTER
BUILDING MODULE (L&BM) IN THE OFFSHORE PLATFORMS

Free sprinkler Hydraulics Program [FREESHP) 10:26 06 April 2011 Paae 2ef 3
Test only Example from NFPA 13 [775.1L/min®3.072bar]
start Start Q L/min  S1Ze Fitting Lengths T Protal Endbar Direct
Nodes Elev. K-fact Nom reference Fitts m C-fact Pelev velbar Slope”
End End qgiL/min Bore Eq.len m Totalm mbar/m Pfrict Normal m/s
100 0.000 775.1 Tee 0.300 ™ 3.072 3.016 North

80 mm turp 90° 6.006 150 0.000
101 0.000 75.70 6.006 6.306 8.9 0.056 2.87
101 0.000 775.1 Gate 0.300 ™ 3.016 3.009 North
80 mm Vvalve 0.407 150 0.000
102 0.000 75.70 0.407 0.707 8.9 0.006 2.87
102 0.000 775.1 Elbow 14.500 ™ 3.009 2.856 North
80 mm 90" std 2.799 150 0.000
103 0.000 75.70 2.799 17.199 8.9 0.153 2.87
103 0.000 775.1 Gate 1.200 sS40 2.856 2.721 up
80 mm Vvalve 0.310 120 0.118
104  1.200 77.90 0.310 1.510 11.7 0.018 2.
104 1.200 775.1 Alarm 3.300 540 2.721 2.330 up
80 mm valve 2.440 120 0.323
105 4.500 77.90 2.440 5.740 117 0.067 b B
105 4.500 775.% Elbow 32.700 540 2.330 1.922 west
80 mm 90° std 2.130 120 0.000
106 4.500 77.90 2.130 34.830 11.7 0.408 F i p P
106 4.500 775.1 21.000 540 1.922 1.214 West
65 mm 0.000 120 0.000
107 4.500 62.70 21.000 33.7 0.708 4.18
107 4.500 261.5 Tee 0.300 540 1.214 1.085 up
40 mm turn 90° 2.440 120 0.029
108 4.800 40.90 2.440 2.740 36.2 0.099 3.32
108 4.800 261.5 Tee 5.850 40 1.085 0.785 North
§0.0 40 mm turn 90° 2.440 120 0.000
109 4.800 70.9 40.90 2.440 8.290 36.2 0.300 0.785 3.32
109 4.800 190.6 3.900 540 0.785 0.707 North

to elevation differences between the source and the
discharging spriniders.

Certification: UL / FM Approved

Model No.: TY32E51

2. Part No.: 57-5712-155

10, Quantity - 100 Nos

11. PO NO.OGSP/78000-01851/AJ - Amendment 01, W

T

8.

The calculation shall demonstrate that:

a) Minimum sprinkler inlet pressure is met.

o) The proposed set pressure (downstream pressure) of
pressure control valve, 172" NPT

¢y Frewater pump is sufficient for fire protection in the
LQBM.

Sprinkler System Schedules: The sprinkler system consists of -
piping. fitfings. valves and instfrument items and uses sea
water as the fluid to pressurise the whole system. As seawater
is used, suitable materials would be metdllic picing such as
carbon steel or galvanised carbon steel pipe. stainless steel
pipe. coppernickel pipe and fioreglass piping. Serinkler
nozzle characteristics must also be specified in the design.

. . 7.2 |
1. MOC: Brass with chrome plated (Suitable for Sea Water ok !
Treated only). ‘\ ‘

2. Type: Pendent. ) !

d. Final Finish Bedy Part: Chrome plated. ' v ) / |I

4. Sprinkler / Detector Bulo Colour Red (Operate at 68°C) !
. , ~|

5. Operation Response: Standard Response ]

6. KFactoris56 Y

JuruTena NS
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