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WO RSB for onshore and offshore plants a

WO 2007/ 094678PCT/ NCRO07/ 000046 COVBI NED SEAWATER AND
FIREWA | ER SYSTEM Field of invention The present
invention relates to an alternative concept for safe
and secure systens for 5 providing SeaV\ateng?%OZ()O?/OOﬂO%

installations and vessels.” More specifically the
invention relates to a conbined firewater and
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Techni cal background At .installatio % ore for

5hg Prasral BYenyRe f%‘ﬁ‘iﬁﬁg’r%]tf}“&ﬁ‘aﬁwoﬁﬁ%}ﬁ s o S systems for
ﬁ%@ﬂ]ﬂﬁaﬁﬁé}"ﬁﬁ SrelvRlr B Sf86R2hd Qﬁfﬁlﬁ)@@ﬁ ts SHE hs@Bations and
coolin .g. cooling of generators rusters,

wgspals. |1\2tg€ émlﬁcﬁ@}{ th@tmvamlyn wlbising C@lﬂbme firevetieraagd sgawater

I
B bl shi e O LR SHA0 e BT M o B
fid ditdweit @roc&ﬁngyplmmdth onshafeem;i offsbarens.
Traditionally, seawater systens and firewater systens
are separated systems, having separated punps and

Pedtinicl BAA@R6chd he installation. The tradi tional
seawat er system has_redundant punp capacity, as the

ptimsiaehions aifshore o5 9 and/es gas\ipgratinn pad Prodpdionytherespa need
R SRPATRY ATOORY A Rfled, B o8 0801, £0/ Vb B dehatoR Brrusters,

punps that normal are located I'n one_punping

diilting ovplingvdility canimgstor,ifseh waist making opilide edasumpiéenyfuph as
dis e [

ﬁa ﬁh&éatn@ Imugr}g]txmr%, ﬁ%&s ﬁt]\%l.# A@Hm%}ﬂﬁys Eﬂe{e 1@ 4 ntegc?t%'r% ﬁ%@ter

E}%téhﬂﬁarkaﬁly@ffasﬂiﬁre 25 punps operated in a shared

configuration. In a firewater systemthere are

separate risers for each punping station The two

PHAARIoRALS bdinafh sPi@dhy /1T MREF sybRmS afd SBPariRH BydMnRE baving
that delivers water to the fire different

@p@liawgmugrmﬁ arfl mgimerpertd thednviglpdion e dradiipgplspvater system
A Sﬁx\ﬁ?tcgﬁ ﬁg%g %ﬁ‘é’gﬁhﬂ MpRist Qo or more pumps that

proceSS|n ve nore or |ess the sahe
meadenaﬂkyropseaadfan ershaed ccfnﬁgemaoerThasmme that hiertyetly are located in

d d
B85S L e B Bah R HRIGh ke P BRG bt B ns o
diesidutidiegsaove.

The traditional firewater system has two pumping stations, each having two or more
pumps operated in a shared configuration. In a firewater system there are separate risers
for each pumping station. The two pumping station delivers water to a ring main pipe
that delivers water to the fire different extinguishing equipment, as hose reels, hydrants,

sprink]er system etc.

Onshore plants for processing of oil and gas have more or less the same needs for
seawater and firewater as the offshore based systems, and are traditionally equipped

with separate seawater system and firewater system as described above.
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2 The traditional configuration is, however,

rel atively heavy and space copsum ng. Addltlonally
while the seawater systemnormally is operated on a
conti nuous basis, the firewater systemis started on

e r 0 f
B TRR ouflepBlisREh i HonGR s B oot d b @ Rhimine
AURorslllgr WhilkPthp rs@di*zﬁéf&;ystldmm(ﬁﬁlaﬁy isan:iewte&i droa sdirmnuous basis, the
Addi tionally, water hamrering is.a knomg bpgﬁﬁm
firpwaighsysieem solarice oBsRBIRGIY 1ot EsHigeneer S IEyter pumps

r u
BRI R R B 81 SIS g AL P Such s
fbﬂmego stas | ﬁdidmmanyewaiteehanmmngss zelxrp)emspmbiemmetméves to the
systens accor g to the prior ar at the sanme.tine
CRESYTRET} Gre{ORen féfot@ ﬁgagbeéafﬁé Umps, eﬁ%&%r abl y
safer, than the prlor syst ens. Addltlonally, it is an
obJect provi di ng a system having a hi gher
(mfmldjab of ﬂle;prszhmnwmloaystoamVId@ eacdispigiemdelrtgecagicl tyroperate
Sunmar he invention 15 e.as
Pl AP EARnIe St S R RE S Sanlfime as tis o

Hel o féﬁl@tta%rsa@a%teﬁm prifeaibe) éhférhﬁlaﬁﬂﬁlﬁmr@mﬁs yeulifioMallo) it is an
nor e punpi ng statlons t he punpi ng stations each

abiaepprogidige 2 sxstann hmneabmhﬁsavam &y dae Fhegiyagms gecording to the
station is connected to a separate distribution

NS 4%r for distribution of seawater and firewater,

where essential consuners, such as generator coollng,
thruster cooling and firewater monitors, are 20

Soommary efthednyepdiosr nore separate distribution

Eeaadsg?& of %%3) Qs;%ﬂt %ﬁ?rlﬁg)ni;ﬁbw SR ife Pl B RP RS iR systen.

one y providing two or

Wifr€in Sepak R hecqumprizes gvs dbambrnsinginy eetied, te peepangatgions each
di strjbution headers, redquﬁnc both for. the

COMPERDEATO R F10CH BUREH WHICET © esstpiogs fiected to a separate
dbﬂﬂbﬁﬁo‘?ﬂ?e'ah& fop&sf?irb‘ilﬁblg bIGGARR 84 ﬁ%até?rwﬁéé eEeh@il

consuners fwo or nore distribution headers t he
Cﬁbﬁkuma‘s,}sud‘[ as/\mleramro:obheg Zﬁeswemqhag and é’lresmt@ monitors, are

Crﬁﬁe}g%ﬁt%gtogw gt-l(;? %H)z g‘;‘f?}gt ﬁ 36%%% (E} %St‘ielglﬁll Conﬁ ers are

dofReEARRRE Bd tHi Sbibiit msada@ a@,eprd%m@g teorGapRGEpatate

that is equal to or larger than the design duty

of
[uvepies Sethars @bnwtﬂsidnecwatﬁ Restrifelitiog beadessyaedaynd HIEV both for the
onnect| 0 essenti al a
EReGr e soF SRR bR R Fon 20 b pEPABbE Connection
for essential consumers to two or more distribution headers, the delivery of water to the

essential users is redundant,

The system may further comprise two pumping stations, and where each pumping
station, and the connected distribution header have the capacity that is equal to or larger
than the design duty of the essential consumers, including firewater. By connecting the
essential seawater and firewater consumers to two separate distribution headers,
redundancy is provided for water supply, and water supply is provided even after a
serious damage to one of the headers and/or pumping stations. A double system where
each separate pumping station and connected distribution header has a capacity that is

equal to the design duty of the total design duty of the essential users is normally
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redundancy is provided for water supply, and water
supply is provided even after a serious damage to one
of the headers and/or punping stations. A double
syst em where each separate punping station and

SRanected, di SLLLRULLon Meadely Nag: S 0TRRR X PRl b3
réc{h%‘eﬁl%ﬁf@%#%h?%ﬁ%’é?aﬁcﬁof@zﬁs@ﬁiclaﬁon sovictisbficient to

gtve a are systemthat satisfies the needs of
the owner and the requirenment fromauthorities and/or

classifjcation societies. Non-essential consumer
NoB B rEBER BT HaCBRSHFY BUPT Bh RUAGRPS TR the
S &é{l%gﬂrﬁé’angﬁ%b%ﬁ_@ﬁalﬁﬁﬁéﬂ P i_ﬁ%!eﬁﬁr%ésﬂl:y §ifuaktiBn @fving priority for
mergéency situation giving priority for firewater and
fessant irdl essmtinbicewatep pensmets. Beydigfioseesting dhd iy aspratial

non essential consuners, .the fi. -em. |
g Tt vt LR Sy Bl B BBl RO thus,
PRARHERY pRR&suRs 9P UHE nthiPinadapBdint taideling 1o dpashdnyial @nsumers.
deliver to the essential consuners. 10 The system may
further conprise check valve that prevent water from

et urni ng f ' j T
T s mer s A e BEEE b g B RANRRE G Yol HOMPARlming from an
clegtifli Soukitenadiedentr consufnetseftee Ipeaskure dropeis onve o€ theatistribution
present, a pressure drop in one of the distribution
headsiers, 15 e.g. due to a serious |eak or punp

failure, would result in | eakage of water through

essential consuners into the danaged part of the
I8ths tohsak valvdsavese abi prasent, sgtréssnrevxby gsoref oftthedistyiduaon headers,

may be high reljability type valves. H gh, reliabili
Aty  oyp b RA PP gvrwwﬂiﬂ gesglipn g‘iia_%(%ec"&ﬁ“ﬁaé%ftt@%’“gh
N MBS on @l BerR iR Sitd @fhdoed P%@ betHeabtbit y i n the

I sconnecti on or sectionalisation operation. Each of
the punps in each of the punping station of the

stem be connegcted to a ¢ [ Sen: [ .
b ae PR LR AR E" Ol 6 Y BT oy MoanFo Bk R sAlel Bpieh
r@l%‘lﬁ&%l@ﬂ%rfoipﬁ@ﬂﬁly%voiﬂ%&%Wdoﬁﬁ&té&%ﬁespﬁe tpseferred for
and has a sinpler construction than the prior known

reljabilétyran theHiscopeentiop ot pertignplisatien PREIatqR- space demand:

and wei ght of the system Additionally, the present
system nmakes it possible to m ninm ze the nunber of

Heh entHeadunlRak e dftthe patipingaationof theeswstemataomscdnoected to a
a floating construction. 30 A$ t_he,oIPera%tsi ng punps
copmanissT Sedingitp Sie carreRPeRding FsYibplen bsadehat er when
shifting from seawater node to firewater node,

firewater at the requested anount and pressure is
THegirérhd seaauai habfiswater apstemmoggmisys Sivew partsomd haysimpler

c%gsq;l{c?igﬁr ?Ja%@géy%%%gnos%%% "f‘his results in a reduction in space demand

and weight of the system. Additionally, the present system makes it possible to
minimize the number of potential leak points, such as hull penetrations for a floating

construction.

As the operating pumps continue operation with priority for firewater when shifting
from seawater mode to firewater mode, firewater at the requested amount and pressure

is instantly available in an emergency situation.
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Short description of the figures Figure 1 is a
principle sketch illustrating the present seawater
and firewater system b5Detail ed description of the

invention Figure 1 illustrates the principl ‘2%?%92“37/{’%]046

wewihPed seawater and firewater system 1l ac

the present invention for % nstallation onboard an

of fshore installation or a vessel. M nor adaptations
that are not essential to the present invention may
Sterhdcsedptienyofghd fignreiesi red on systens at an onshore

il ant... 10 . Tk SRPRE B 8esb Qe AVHRY dag fis¢wedttrongemn.
@{3‘“8 ilﬁapgré%g?gl{ez%ﬁ%om egchﬁt her as in a
conventional firewater system Preferably, the

unpi ng st.atio are situated one at.the starboard
ﬁ?‘gge%gﬁcﬁﬂ ona‘ir?]isiihﬁénvﬁgﬁ’ﬁlsi de of the installation or
meseal illufets tRurpicie clatohhined cervpidrged fivovagr siu |
punps 3. Normally, both punpj st.at | lLS81atiMPor a
asoidingrie mre%%ﬁw&eﬂ@f’%g‘“’i ‘P%@E?‘éf’%"%&dﬁﬂﬁ&f‘ﬁ%ﬁ%gur e 1
Addi; iaRRbLAYiarisACRaPHERbRGseRliald tie prayntdomptits maphe

or nore additional punps being in.a maintenance or
sdcassarympdfoo desiredar By SRmERL 30 PRSIOERI Mt ed to a water
intake line 4, for introduction of water fromthe

sea. Each intake line 4 is controlled by a water .
T @JsRnVednwisEs twhhemin godations a,rhqqg@eﬂegatﬁ@ ﬁ‘ﬁgl Gagh giher asina

punpi ng stations s collected and i f LoRlaha { th
FampniCbarpgh el Eiyah e Biphf sLfCye dip sl one o the
Litio@ldl sitel 408 ond & tBOBort tidesf the inSairionies erssel. Bgth pumping
connected to a separate and. dedjcated distri ' .
Matiofrcompriieso ST BUay S TSRS, PR PR i Enprise o
et AGERLCH I Hourd Deadditiaally, eactopumping station may
SORAGH BufbeS b ind @p‘f/dgnti on Addi tional ly, it TR B
cempiiseane of morerpsiditivasigrimms bﬁWéﬂ'%%FnaP’ée“ﬁg‘E?\ﬁr&Ea“ § mode.
riser for each punp. 25 A plurality of distribution

lines 15, 16, 17, 18, 19,20 are connected to the
oSk priuhi!b ipnbeadeans Waiérontak; kinerd, Burtipteniuetiongf werdfogihe

each distribution h er,. 710 ' Ui

ek ERehBirks HBy S IS %g?{ﬂ?é]@’sasvgﬁtte% %?jk%: gﬁggﬁeeﬁjse sué%%gsthe

:gmng,g m{eqlﬂmptﬂg"m%f@ ishoanebémﬁdm Jeil figm tha pluinpise s@tion the
espectively, may be shut down hy _neans

desidecnt s voase] erriostaliaioa, ig ong gsg & B TR lngompeced to  separate

esgankk aq% d &&HW&&H& MNERSRS: 6AGE rot Benekjhiyed ia an onshore plant.

88t ng Iine aving its own valve éé) i S, provided sired

QAccbalidplydlacisesisiot esspatiabtarthe mveyon; 4 lﬁ%ﬁ%’é T

fl ow and the capacit : bsbr i buti on

Hg‘ é%? geaa(}ﬂ]or 6{] €1 10 p¥?\8 C &{éq'lsglf fOI' Q&h?flﬁn%

i'ng "'stati1ons at the

A plurality of distribution lines 15, 16, 17, 18, 19, 20 are connected to the distribution
headers 7 for distribution of water from each distribution header 7 to the intended uses

as mentioned above.

Non-essential consumers, such as watermaking, flushing, and mud mixing, in line 18,
respectively, may be shut down by means of sectionalisation valves 9, to direct the
water o essential consumers if needed. Additionally, a testing line 17 having its own
valve 10, is provided on both headers for the purpose of testing the water flow and the

capacity of one of the distribution headers and pumping stations at the time.
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WRRMHE%A8 | be regul ated and/ or standby punps Wl

| geclipgpfisanep

WO 2007/ 094678PCT1NO2007/ 000046 5 Pressure swtches 8
are provided at both distribution headers 7. If the
pressure drops in one of the distribution headers,

due to a failure or large water consunptiong.t.he 0077000045

started. 5 Essential consuiers, such as generator
cooling, thruster cooling and firewater nonitors, are

connected to both distrihution header droms i
RopploywHEnEcTe EVIdG St 51&'%@1-1%?"2‘2"’%8%3 Zo Bkt Rure drops in
& %%?Hﬁ%s?riﬁﬁiioﬂ B4R i@ ARilvabelardervoneirotsumption, the pumps
di'stribution headers are gener ator&r 11 and thrusters
+Will, beiragudatet] aridéoy standby preapsilids StaRsthi t ors / del uge. 10
The essential consuners are provided with not shown
check valves to prevent l[oss of water though an i
Essen! ialsuaansuckes gaeator agolinggbesccapling apd dygpatgmontiors,
| oss of pressure in.one aof the di L1 Yok PAHRERGAES -
A éoﬁqei“‘é&é@tté‘rsth distbahes geag?%&fi‘ %lesg}e\%\nhﬁfwlpf i rewater from
E{\ﬁnﬁl%%ft%@@aﬁatatc@m{mmh t eﬁag?suig})iiddithyegat?ﬁ!lcﬁn b?h@m@@na
redundant systemthat are e to. .ver. .
e oo T abend bl BT BB couee
gﬂee Qb GnRHRG 3R ﬁ&ﬁ&é@@ﬁh Rot@hewsl dseg ealved to paevent loss of
mergency situation were the firewater s sé{e]m i S tO e in
heteptibhgtparedisentinbeonswnerorigh a8 4 BFRSFRAIa N AESE @ 1055 O Press

controll.ing distri,bution lines to utility consuners
%%Ogéﬁ%é‘étﬁgﬁ%org%e&nderg‘nd the punps continue their
operation with priority for the firewater system and

t he essential consuners. i1l e RALLY in lines

Shnfismest ppre RUF ek ATt g TE RE LAY

$6% o@ﬁl‘l@ 3SR Mt biktan tifat e 9ble Thdelivedfirestauter yven if one of the

principle of the design ensures adequat fi(rlagmv\%%gr

Arallesdanat eﬁthqsse@aéawﬁpfé%wl{‘%ﬁa%ﬁg ° Ohamy of

t he punps, punping stations or distribution headers.

The two punps in the punping stations may .all %%e

Oped ahagemty siuateouree ﬂmgawatwsyatem ipfp Brgtcthygted, the

operation. Alternatjvely.. : 1R oRRelcad R€l closed
BVERSOP %@B g Y, h%g?e;st?ﬁgh%t%her two are

i 40w Al BRypuPE eontGina mistiyopkiatiomat b rpriodhpfos tharfirgwaigowstem and

demand, e.g. if the .pressure drops.i :
dhaesiil soOpER LS SOORBRD T AP H P fom e

t NEEGRRL Rehtrdiis A6 Sl Whdsagwitootifitesoper at i on.
rtronally, start of punps in enmergency situations,

where punps may fail to start, is avoided.

ddi tional Ly, h&gtEfleqladii@ated ind seatvater
ﬁﬂ’ﬁd’e%ﬁgﬁcyépﬁlz#ﬁ% etevs\:feéglrg3 punpse%ﬁar_i n% normal, .. .
QgAY icoen afted Aamaghuori any of fheqivanpst RUPEPIRg Halisns oz distribgion

a single failure (rupture t ABBASROA Dt a reduced

dl%@??-kﬁ'f’itﬁ?l PYMPRS tﬁ??“%@élg%ttaﬁgr{s Sers vviﬂlal be .

S&Bﬁlﬂy%ﬁg békmal operation. Alternatively, two pumps may be operated at 100 %
of their capacity, while the other two are in standby mode. Standby firewater pump

starts upon demand, e.g. if the pressure drops in the disiribution headers.

Most pump failures will therefore be discovered during normal operation. Additionally,
start of pumps in emergency situations, where pumps may fail to start, is avoided.
Additionally, pumps may be tested at high, or full, load by alternating between pumps
during normal operation and/or during special test procedures. For a single failure

(rupture of port or starboard distribution line) all essential users will be supplied with
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WO 2007/ 094678PCT/ NO2007/ 000046 6 water fromthe
alternative distribution systemfrom opposite side.
Consequently, the present design provides for a
conmbi ned redundant system both for seawater

wWoIERA6EY , and avoids the need for a separ atpg?f?ﬂozoomooom

redundant firewater syste addi ng cost, weight. and
SOOI EX il Aaty MBS S Bhti@syRém tifonr sppoSitd sidd. Sontequsiler the
Important that the distri %g]hgn hegdegstH% reser»%‘[&gﬁd
anhotesign provides forarompiied FHREYE SYE hATR Neader due
9.8.c0 | AGH : bna@lrbdtnbirt €ireveat@l spsiempadaling cost,
ﬁfﬁgﬁtﬁﬁiagao\r? |lcr?rspci§1%: gea 8{%%69{112 al so advant ageous t hat
wkighiprtesmpleitcort YeswbosplgiiGPer at ed, so t hat
traditional firewater punp start-up problens, in an

energency situation are avoi ded. Additional (IlP/ S%/st m
Hi2hHRGRr, ot diat tha istritiutign headens aesi rgBted agd/pRprotected 10

firewater systemis pressurised L iy losion o
L i
&h%ﬁn{cgﬁnﬁg&mter systemand the firewater system

e continuous flow in the headers will 15enhance the
frost protection. As an antifouling neasure,

hypagchl prite | b drated wa tleit traditional
Nl G T RE AT
iR pusie Sartiyptiroblemakia en pmergorayisipaiiop sy BpiRed- phdtonally,
nunber of injectiqgn points . dvB®m i

YRR SRR ot fﬁh e“r“l%em?gr}]%le%? fa%{riﬁ% %@H%%E th e

RO R4l inich abicady o6 dérniutl. AbchoopenlabFaigr pieapsion for both
unps i1 n stan nmode are f|ushe . t > ¢ :
! ot YRR EATORRER IRy HESRDPHOA LS n Ay vill
fe%£%%%0§yﬁ5tgmgngr an of fshore platform has

As an antifouling measure, hypochlorite is added to seawater and firewater system. A
combined system as illustrated in the present description makes it possible to reduce the
number of injection points and at the same time improve the control of the injection, as
the hypochlorite is injected into the operating pumps. Pumps in standby mode are

flushed with hypochlorite solution.

Example

An exemplary combined seawater and firewater system for an offshore platform has
been designed. The design duty for the scawater system was 2800 m>/h, for cooling
generators/thrusters, utility cooling, drilling cooling, various usages, fresh water making
and HVAC. The design duty for the firewater system was 2370 m’/h, of which 1200
m/h is for 8 monitors covering the drill floor, and the rest is for cooling generators and

thrusters and for drilling cooling for safe emergency shutdown.

The two pumping stations, one at the port and the other at the starboard side, both
comprises two identical pumps, each having a capacity of 1400 m/hata 12 bar

differential pressure, to give a pressure of 9 barg at the main deck.
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25 been designed. The design duty for the s
eawa
system was 2800 n8/h, for cooliné v

generators/thrusters, utility cooling, drilling

cool i ng, various i
w w@@g@g usages, fresh water naklngP@ﬂgogMH%mmﬁ

n duty for the firewater systemwas 237
nB3/ h, of which 1200 n8/h fé for 8 nonitors cover.i ng

ﬁ]%‘ﬁleg?igtl'ﬂﬁl oﬁakrﬁ’gén, i.afdr proeidireseawgerftg !thed'@@pqws, each pumping

SEriion haTiE GERED el hto B Sl Rlop . F'()ﬂgﬁ%iﬁgg 8Ptk Bemb O 50%
: ns,

ngl?%‘aégg%g‘?’ AR oaild sobeohemsamptidreiran gadhgamping gion. In

conprises two identical punps . ' .
coepali Bijiroto Meod thgpnRipe HAIHEY Bt fh fay inercase
priessur ol ' '

t d Lo eafd Br hangl aperitha. mai n
R ngg%}%@ 678PCT/ NO2007/ 000046 7 our ng
normal operation, i.e. for providing seawater to the

consuners, each in ' :
b g
BlewalYo0f thé BRigh duapfe Eiteyfirewatsr gystow id 8%7%5}&1&8 pBps in each

consunption from each punping st ati-en.

paiping Hstich RS IP GPBEE] TR SO, T SR gl 1B the
Y ition may increase 5 its load to 100% and

provi de” of the water needed for nornal operatio%.

During normal operation, the seawater systemis at
§£F$§ﬁﬁgﬁﬁﬁﬁ%andby systemfor firewater. As the
3 f or the firewater systemis 2370 n8/h
Egﬁs pﬂtﬁmﬁlmﬂ on Satm puailphiliy sstessmons PuferySyismTaRdicate that the
ration _operates at, 60% of, . i
St AR Lot B RS SRR i B it bl bpared
Bﬁ%g OB 2 RBrds)Sth @op@i | ability assessments for

sé systens indicate that the solution provides
equal or even better availability for the fire water

g’xte%rrg sonft IR§ ra?ﬂé:cts that must be considered for a combined system. The
sectionalisation valve(s) 9 for shuiting down scawater supply for utility consumption is
(are) critical. Subject seawater is for flushing/mud mixing/fresh water maker, and is
supplied via separate header with actuated block valve with optional bypass for
emergency drilling users. To reduce the probability for failure to sectionalise fo a
minimum, this/these valve(s) shall be configured with high reliability signals from
F&G/ESD node and additional redundant "hardwire” from CAP/other systems, and with
several solenoids each and shall be of a high reliability type, or optionally two or moxe
valves serially connected to increase the reliability for shutting down the line. The
unavailability in sectionalisation is then expected to be compensated by the advantages
of the continuous operation of the system (no need for start of pumps/power since
pumps are already running). The details regarding sectionalisation requirements (no of

valves/solenoids/logic ete) are not yet settled and are not critical for the invention.

For choice of sectionalisation valve(s) experience has proven that use of high reliability
type valves are not only very reliable, but also give a quick closing with low "water

hammer" effects.



15 with systens according to prior art. There are
sone key aspects that nust be considered for a

conmbi ned system The sectionalisation valve(s) 9 for
shutting down seawater supply for utility consunption
is (are) critical. Subject seawater is for
flushing/mud m xi ng/ fresh water nmaker, and is 20
supplied via separate header with actuated bl ock
valve with optional bypass f8r enmergency drilling
u%gpi%ﬁgo reduce the probability for failure to
secti lise to a mninmum this/these valve(s) shal
bel.configured with high reliability signals from

F&GE ESD node and addi ti onal redundant "hardw re" f
CABFOT GRS SRep R B ht CYStEa A Aol Eoi et o et the
ark?,st&lﬂ%!oflfnpﬁ%s efo 8r ﬁb&rbu;rgﬁﬂgaé@iﬂohﬁ Yihé pﬂﬁlﬁfing Ktations each

y .

opti ona two or nore val ves serially connected

t comptiFiaa e oot PUMABYherscarkh pugping statigy i somreeisd to 2

i ) el sy . oot . .
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and are not critical for the invention. 30 For choice
of sectionalisation valve(s) experience has proven
tkat use of high reliability type valves are not only
very reliable, but also give a quick closing with |ow
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seawater and firewater, where
3.
The system according to claim 1 or 2, wherein non-essential consumers may be
disconnected from the distribution headers by means of sectionali;ation valves in an

emergency situation giving priority for firewater and essential seawater consumers.

4.
The system according to any of the preceding claims, wherein check valves prevents
water from returning from an essential seawater and firewater consumers after

pressure drop in one of the distribution headers.

5.

The system according to claim 3 or 4, wherein said sectionalisation valves are high

reliability type valves.



essential consuners, such as generator cooling,
thruster cooling and firewater nonitors, are
connected to two or nore separate distribution
headers, and non-essential consuners are connected to
one of the distribution headers. 2. The system
-according to claim1, characterised in that the
system conpri ses two punping stations, and where each
punpi ng station, and the connected distribution
hgader have the capacity that is equal to or |arger
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oFOTEERN W%%P? 4Fves in an emergency situation
giving priority for firewater and essential seawater
consunmers. 4. The system according to any of the
precedi ng cl ai ns, wherein check val ves prevents water
fromreturning froman essential seawater and
firewater consuners after pressure drop in one of the
di stribution headers. 5. The system according to
claim3 or 4, wherein said sectionalisation valves
are high reliability type valves. 9 6. The system
according to one or nore of the clains 1-5, wherein
each the punps in each of the punping station is
connected to a common riser leading to the
correspondi ng distribution header.



