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COMBI NED SEAWATER AND FI REWATER SYSTEM Fi el d of
i nvention The present invention relates to an

wa@bdaogonsis ve concept for safe and secure syst ePET/NOR007/000046

provi ding seawater and firewater for onshore and

of fshore plants and installations and vessels. Mre
specifically the invention relates to a conbi ned
fGOMABINED ShwiWSSEBR AND FYREBM TER SHYSAM  and

'ng%&ilatuon for oil and/or gas exploration and

EF’ YWEN'h addition to processing plants both

Thepeiént alven@bi =RELto aﬁ%@t@ﬁﬂaﬁ% cREMILPYIL 2kl secure systems for
installations offshore for oil and/'or gas ex fora
Bievidingowaveteoand firpsvaterifer ensherdnfl offsbeawanty arfdonstallatlons and

r such.as oolin
S e PTG oy BRI 1o oaGromRaba iR o Seawater
o6t fog pkints andfif@sllativatier oilMdd/6as lékplbfe&ﬁbn%ﬁﬂ PHRELSDin
such as flushing and nmud m xin
%ﬁi&l“ﬂ t8PEPgeysing H‘@F’@ both fanslhé@cﬁng@ffsmm; r evvat er system
for safety reasons. Traditionally, seawater systens
and firewater systens are separated systens, having

Taﬂmmbdclfgmpﬁdand pi pi ng onboard the installation.

The traditi seawat er system has redundant punp
/éh‘&é@[l?%f’ns gtn ??fs B‘iﬁfb?ﬂ?f’éors&aétei’%lﬁr%@ﬁﬂfld sraslugtin, dhererisraeneed

r
B b AErc BFBak URRRPL &l B, RaMER S ecpessiorsyhrusters,
diEng copingguiditacbolingetv. efras}cwmmakmg Sutility coiRndp®idn, such as

a ,conpon .mai n a distribution system
G B RGP e BT "B aRermtRoherss sag o frewater
@gt@fﬂi@pgafet?q%oﬁgw ng two or nore punps operated in a
shared configuration. In a firewater systemthere are
separate risers for each purrpi ng station. The tvvo
I iver er to a

flﬁalt 10529 | Vegatrvxllsa FmP 8‘“‘? ﬁéevsfq SYsiems r@i:e&%parateﬂ systems having

separhred pusips BEd PRUPGIRIdEE BE iREIRLHHE AR trald¥Hnd NeSwater system

spripkler systemetc.
has redundant pump capacity, as the pumping station comprises two or more pumps that

are normally operated in a shared configuration. The pumps that normally are located in
one pumping station have a common riser to the top deck, a common main pipe and a

distribution system.

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,

sprinkler 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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Onshore plants for processing of oil and gas have nore
or less the same needs for seawater and firewater as

wo b@709f63hor e based systens, and are traditi oneCT/xX02007/000046

equi pped with separate seawater system and firewater

i’f’fé{rﬁmléﬁ 1@8 édrg?cﬁ] 1§tl9\$$evlp lLt{i\%?}L ﬁéa@ﬁ%d space é:Ol’lSUél&lgg

ur a oWeve eavy
Addﬁlbﬁali}g Whﬂd dhe $eatvater yystem Inbﬂndl]jles epa*mtlem aSQO@lhﬁﬁ@us basis, the
Eornalligis,ogera ed on a conti nuous basij.s,

e sEsteny s siated Qo é%?rtdear eeﬁan%accownglésf th@ég@wﬁgr pumps
ﬁ&e% k 8QH¥d ob Embs a% (Neﬂmngﬁ}ﬁ% st Qﬁgfdéoﬁés g&cﬁas

demand, giving we punp start-up pro
falufeatolstare Additenally, waetdiamroeralg iy 2 knawe prétdentef thagalvss to the

a known problemif the valve 0 he consure re
SpSRRER e Sreatdq frat e EiE Defobe ermu i At Sl
started. One object of the present inventionis to
8rOVIde new system being easier to operate and | ess

;ag ebisptad thmnsqnh elv@ye@remo arqy@dma rrRyV systanh beipgicasierdotoperate
as |t east  a

bR EE RS S B 8 o s P b AR Yefie e as tis o

wdueasowialfefas biid piefarfbl9 RARE tthd @Y pbiNg sentsy Ald8Monally, it is an
havi ng a hlgher avallablllty than the systens

%@%rpﬁ‘i"ﬁémg@ systemdaving advigher guaitability shiant the systeranadeording to the
ing to the present invention there is provided a
onblhed seawat er and firewater system wherein the
system conprises two or nmore punping stations, the
npi ng stations each conprising two or nore punps,
%ﬁ'@?‘@r@é’ theipxeRtion st ation is connected to a separate

ﬂbccdr&l ?"t‘(ﬁ i % &%ﬂfjﬁ(lex{t% tH%r% %@dee@ ol cBRbﬁﬁa\ggﬁﬁa{te@ﬂ% firewater

firewa ere essenti a SUMEer s
Yeteer, athorein twl Systgm ctolmprst:satwo:mahmreg)um}ﬂng statdost the pumping

are.connected to two o separ at e
i Pl F BRI TS MM € SR £7h PeBSargHen iconnected
©URBLLRAISHLh Radé @ SiskItuliBA bF AWARADRY SirevBMer, where
providing two or nore separate punpi ng stations
eseeTHiet c@umerss whraalgenﬁawt codng hmusher adeling andeitemeten ayonitors,

the firewater eawat.er temis .
37 sthiselsa' A bF B oAy ST R B ARovrofigial consumers
a8 %leiﬁdctﬂd 16 A UNMBE Hishebdtivh HRAIIRIBY lﬁ’osid!iﬂggt% &'ore separate
headers, the delivery of water to 't
pumping stations connected to separate distribution headers, redundancy both for the
firewater and the seawater system is provided. Additionally, by providing connection
for essential consumers to two or more distribution headers, the delivery of water to the

essential users is redundant.

Preferably, that the system comprises 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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essential users is redundant. Preferably, that the

system conpri ses two punping stations, and where each
w@opiopg 786t at i on, and t he connected di stri but i POT/NO2ES000046

have ‘the capacity that is efqjual to or |arger than the

i . tial: yfl '

R e st R Bl Rl BOOBURELR of MG Mg e

fetiiestadree fropomghionities ahd/of vlassBgaioatsecidiiat ri buti on

headers, redundancy is provided for water supply, and

wat er supply is provided even after a serious danmage

lg‘i)s u}%‘@ﬁn‘éﬁ thd BohLB8LRES c%ﬁg{nﬁ)errs Hfém Rk cShHcted Pom fhe distaibution

oubl'e system where each separate punping station an
leaders by exleats sf sactiondlisatidneediens ihas emergpelc situativh gtvingpriority

al to the design duty of the total desj.gn.,duty of .
{58 et DB G vete) e P o Y £ REPRTFE it 1 i centil
doshipadsethe YRd Wit faterSRiphivhities ha <ARSEcPkithARNOWAS
and the requirenment fromauthorities and/or
peaerdingipressure drepparidanpistinipg capacity &f delivetitorthe gssential consumers.
non-essential consuners nay be di sconnected fromthe
di stribution headers by nmeans of sectionalisation
It & MSSpreferd tRARMSANAlv S iphdi@hisGiatél fYd FetBfifd frbd dnQfssential
firewater and essential Seawater consumers. L
eweish aed firavptar sensvaneresliepresaure e imases! ﬂneh%lstrlbutlon headers.
firewater systemis prioritized in an energency
situation, thus, preventing pressure drop and
Iahdélaick ivalgeCapRaiot Yresentdepieysife 8:@ptilh enestdb digtlibution headers,
consuners. It is also preferred that check valves

e edrerip @ spreusrleals grpums fatlrenyorldgssuhindeakage phyvater through
fi pressure drop

R BB SRR RN . P 2% ook

val ves were not present, a pressure drop in one of the

i stribution headers, e.g. due to_a serious |eak_o —
'g'&?Fﬁal?lﬁi i et it ineGatts ar%ﬁ%%a%&& AT VFSﬁﬁﬂg@a@r?blhty
fAvaNb: éﬂtio%@l‘i‘ﬁ%éﬁmbfét LrihiecARERLE JalRed, bardfecliB® 1o have the
system Preferably, said sectionalisation valves are
igcgbsaryetelialpiity mythe giseonnadticmsor seftpmahigitionloptiatign.val ves,
or optionally two or nore serially connected val ves,
are needed to have the necessary reliability in the
ThS pieBe SédviierQhd FRENAtONIsiefPddnfitised Rfva ipBAs anldas a simpler

present seawater and firewater system conprises fewer
erapstractipmdtharihie prier kv systems. This 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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construction than the prior known systens. This
results in a reduction in space denmand and wei ght of

wo b@7syrem Additionally, the present system PERNO2007/000046

possi ble to m nimze the nuhtber of potential I|eak

poi nts, such as hull penetrations for a floating
construction. As the operating punps continue

SHURE @bdcoiptivhlof (¢ fighresy for firewater when shifting
fromseawater node to firewater node, firewater at the
Tigefgdsis agriapplerketehd!pieting the presenhasewiter pnd {iEgvyaigs system.
in an energency situation. Short description of the

figures Figure 1 is a principle sketch illustrating

Détailpd ds&entpti%namaheinvanﬂoﬁi rewat er syst em Detail ed
escription of the i ntion. Figure ilfustrates th

I”SEPW& P%tr%?“ e pURyPl&d asagibined e%u‘ﬁ%?err Y"é'?eré ‘{“éi

a’lsc&‘a‘?r%'t@tﬂég Ij'eg’enk BRcREGSRR tlnétdnéﬁﬂﬁ bbbk ®hin bR hﬁfa'llﬁﬁon ora
onboard an of shore installation or a vessel. M nor

adsgbt Mirion adarttdtzons drae areatot esssntilita khet presentinyensgmrmay be

i nventi o necessar and/ or S|red on systens
ng:esgﬁry(ﬂqg{?nﬁémfﬁ%%syst?ﬂlg L PRSRCES Eoﬂ‘ﬁ?rses two punpi ng
stations 2, being separated fromeach other as in a

conventional firewater system Preferably, the punping
Bheatystonscamprises tvzsapumpml stagipng hebeingseperaied feing eachmdher asin a

AT onhp el alt SR Peatniy.oBe bilab e Fo B AL one ot he
diabo@tlsitde daalofe PUAB PO silealfitiinstaDMIN G16/ebseP Bl plinpidle
punps 3 as illustrated in the figure 1. Additiagnally,

SIS SOMPIIFYTVEL QNS WSéoNﬁﬂn@l @ﬁ@l RIFORiRE lations comprise two

G B DUITRBELIN 0 RS PRGN, ochb iR ion may
dompiri¥e onabf mdm:dddotmmf pvapebeifg ina inhitesrace datdnd byt méde.

line 4 is controlled by a water intake valve 5. The
out put fromthe punps in one punping stations is

Sﬁg&ﬁ Afndcted B, &étQFhHR% hlﬁl:‘ 'A?fcﬂ IntBciOof Whter from the
top the vessel I nst al Ion, 1 n one riser 6.
feaclBachiisteke Bné 4 1sccmmneﬂedaliy atwamrsm‘.phﬁr wilee Snlhedaupu dtopalthe
glip?]t%[s:flrlgﬁtg h?gglgpr%?gaﬁltons is cotf'lected an 1sqecr11?rgmnt% pgl%plrn% Itlro%(%he
topside of the vessel or installation, in one riser 6. Each riser 6 is connected to a separate
and dedicated distribution header 7. The riser 6 may not be required in an onshore plant.

Accordingly, the riser is not essential to the invention. Additionally, it may be required

of some reason or another to provide one riser for each pump.

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 to 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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Accordingly, the riser is not essential to the
invention. Additionally, it may be required of sone

WO e@3omess anot her to provide one riser for eaPtI/NORP7/000046
A plurality of distributiorlines 15, 16, 17, 18, 19
20 are connected to the distribution headers 7 for
distribution of water from each distribution header 7

Bresstitaswittheygied pisddedst boindiseivadon headers Nafithe pse&Biire @rops in
consuners, such as wat ermaki ng, flushing, and nud

arexif it distrbptiqnehepders, dugge @rtpiliER pr lavgg, WRET SHIFImpERR, thy Pumps
WA reQllae %&@Pﬁ%ﬁcﬁ% r{i%\(ﬁh\’b%%ta%e to direct the

Wat er fo-essenti a rs if nee ed. Addi tionally,
a testing line 17 having its omn val ve 10, is provided

n both headers for the ur t est
A P LI €GOS P Bt (e cop i e B wter montors,

HeagGlcsted %jb&tﬁ MR8y e 8818 t@énshféesubbﬁffrdgrﬁ eiiRdt HRader.
sw t ches are provided at both distribution headers

Efxani;ﬂest dfe:smlaaMwneurmre bsingrsuppleeddfy water faors tottbdisiribntion

ders, due,to ure J ti
IRREs AR BLenElE e d2ana ot Ta R R SRBR P/ deluee.
P& ShailaPebonsERSRN BloviRRDSHIBKG shéWE Bhedk vARRE ERp@vent loss of
cooling, thruster cooling and firewater nonitors, are

watandougan QSStrdtah celisymer, sueh ae srneters in ease Ak losgof pressure in
su header. Exanpl es of essenti al
%ﬁ‘%ﬁ]ﬁ%&éﬁ@g‘e eaﬁlﬁrﬁl ied by water from both

di stribution headers are generators 11 and thrusters
12, in addition to lines 16 for nonitors / delu The

BassBrewiatar syshers imrovidsd avithrizemates fram the e seneaiin Redlegs/ in lines
Yéaéo G3vilQ a@&ﬁlﬁg% g&éﬁl tﬁg’[ -Ilb% td @&ngﬁlaegvafé%%ﬁ #f%lne of the
consumer, I'n case of 10oss o

gad&s Uy end of theeisat 6toln enél bﬁihle |plauipnmti‘t&md @rage ddthaged.
firewater systemis provided with firewater fromthe

tmo separate headers 7 in lines 16 to provide a

ev q %Q Z%ﬁ%ﬁféﬁt\bﬁ 11 BredRle? s§/s"'l’erﬁi &l ol acliV stenaher

eaders 7, one of the risers 6 or
- sogomdlisttivn \pﬂlNﬂS@ﬂgmB‘ng@h&trﬂzutmndm&atmgddy cbmsuarers are closed

t uat the. fi t istob
Gt B0 4 piis ceubhe JRET ettt TPy S SOCHR Brbp iy Sem and
e 2EdehRMdoRRunhdr GrilliAg et dehy SQARAETRES bekiebplie® Fidth the

distribution headers via non shown bypasses with orifices.

The redundancy principle of the design ensures adequate firewater and seawater
capacity even after damage on any of the pumps, pumping stations or distribution
headers. The two pumps in the pumping stations may all be operated at a reduced
capacity during normal 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 distribution 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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down and the punps continue their operation with

priority for the firewater system and the essenti al
weornsupers. Drilling emergency seawat er can bePGTINPRI0ZH00046

fromthe distribution headefrs via non shown bypasses

with orifices. .The. redundan rincipl f. the design
o0 e st i BPE o Teh e SaCPp AR te
pRESERY dedRRBBS/ A BPY cOhbinbe rdluiRet sPuEmiboth fof Sédvais 208
distribution headers. The two punps in the punping
foewatenand pegidsithe nged parsgpaaie sedundptdiTewater sysian.tagiding cost,
dur.i.ng.nor npl ..ope ' natively, two punps may
%eég}g crlg?%lg gityg%%%%sgl;b Tt etlfor%]éapaci ty, while the
other two are in standby node. Standby firewater punp
starts upgn demand, e.q. if the pressure dro in the
ThisshawayistiipROFieH dagt dhe %ﬁ@@%@ﬁ#@eaﬂaﬁ%a{ﬁ s %?Of protected to
angglfcmlg@ t(f’ﬁotﬂ heidy (aﬁffio U MAn 20488t 9PRABY HAN explosion or
itrofmally, start of punps in enmergency situations,
ndvhasicguimpactray fail to start, is avoided.
Addi tionally, punps nay be tested at high, or full,
| oad by alternating between punps during nornal

1@&%’1{& a{d%ntlagl%g’ Eha@' e RBnRRES ERtinhesdly Bﬁ&&t@@’,é‘sfoecﬁat tFe@itichal

single failUre (rupture of port or starboard .
fitewhiei pump starthimerpbliis, Bsmemidraéncy senaionidarg ayeided. Additionally,

suppl jed wi thwater, from.t he al ternatjve. distri bution
N G A e N e Ty
(FESLAL AR AN HERS ah@eady GAMRIARE. A£G _@ggny heat &aoaghén for both
for seawater and firewater, and avoids the need for a

the peaveatar sysieuagd the filemaigasistersythe spntinngas Hgwdn ghe headers will
[ htt aﬂd contfgltexnity to a vessel or platform It is,
%@9\%&?&? PHPOPELRY t hat the distribution headers are
routed and/or protected to avoid damage to both header
due to_a common accident; typically fire, explosion ar
Heamantifeuling mpasere, hypochlorie pdded Heayaist %nfi( ﬁmwafﬁﬁéystem- A
%ﬁecfg te&oﬁtﬂlﬂ%{&wa # tﬁé’?{egr%rﬁ qesc%i?ti&}ﬂ Alaktd RGbLMOA reduce the
I'Tewat €r punp start-up problens, in an emergency
Minhber off dfjectioa paims atetht thddinid tomaithyrovs fietoentrdl @l thaggection, as
and wat er _hanmer | are avoi ded as the firewater
5 Bymmiarig Romericn Jud B SherrUTE I s P PSRy mode are
HRIRAditAT pbifortiRBlutiofeader is comon for both

Example

An exemplary combined seawater and firewater system for an offshore platform has
been designed. The design duty for the seawater 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’/h at a 12 bar

differential pressure, to give a pressure of 9 barg at the main deck.



10

15

20

25

30

the seawater systemand the firewater system the
continuous flow in the headers wll enhance the frost

w@e@eetesron. As an antifoul i ng neasure, hypochPGI/ND2007£00046
added to seawater and firewater system A conbi ned

stemas. illustrat in.the pr n I Pt 1.on kes. .
YRR bporin St bl BaFAERts REXEhBic O R KiRpine
difbnAas tHrecapadi®y thideBvdrihe @Y cobii@mgriohr Operafiod bfthe pumps at 50%
injection, as the hypochlorite is injected into the

, ) J .

fsbeincanagity, thwp srovidas58%4 of the SPRMYNPHER &TOR BAch Nyg R station. In

. . . | _
it B AR AL AT S0 BB By e
i labd ar 0¥asndpeniddes ilgneater ddeded fsingrmaluipgration. t he
seawat er system was 2800 nB/h, for cooling
generators/thrusters, utility cooling, drilling
5034 AStmaY BhdrRAitsh, URAIEWatef SRR 1ol Ble JARIE mamg sgNéQ-for
The design duty for the firewater systemwas 237
fuRmiater.ods thidesizgn 0@ foBihie firewiter sy8temmisi23dP en” @ vlex pungps in each

the drill. fl.oor, and,the rest is faor oling .
yFbe sation AfiRe it el iesRex o0t fighE erienguy dor the
£20HBt@IPiGRNCY shutdown. The two punping stations, one

at the port and the other at the starboard side, both
conprises two identical punps, each having a capacity

f 14 nR/.p, at a 12 bar differential pressure, to
§V@§"§ﬂ§$§§€ﬁ?e of 9 barg at the main deck. During
& PrfRRed oh isﬁsﬂemiavﬁlabﬁlﬁp abeSdmhéhitd fbr BRRveYtemd Mdich® that the
consuners, each punping statjon_has the capacity to

wdptiapaprovides eyebfr sh detgavatiabidydprthe dise BRrter REstyangasmpared
@Eth?ﬂé’{%rgé aéc%fdi%gnfbjﬁ?q%'a&y t hus provi des 50% of the
nptron tr ac

cons punpi ng station. In case of a
failure to one of the punping stations, the other

unpi ng station may_increase its load to 100% and
Do peesopte Ko @Sheri bt 8 cPBRdsied ThLe COpiaRd Saem. The
1 . i . I. t i . .
LA T A0S Lt B SRR YRy Bhkirion
Gt )ycriftioal. Shigedtiseavatas foyfhtsbimgisudBiring/Biebh watee nalienpsnd is

i%}g)gﬁgc? glg%g]erg}!%tg&e%ie?:v\h nad:g%]{ebﬂ% Oxgpq?egyvﬁﬁ %rgﬁct)rila? lgypass for

emergency drilling users. To reduce the probability for failure to sectionalise to 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 more
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 etc) 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.
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firewater system System Reliability Tests perforned
on systemavailability assessnents for these systens
w0 p@i7oatees t hat the sol uti on provides equal or BUENO2007/000046

better availability for the8fire water system

éﬁgﬁ@ged with systens according to prior art. There

me key aspects that nust be considered for a
iconbi ned system The sectionalisation valve(s) 9 for
shutting down seamater supply for utility, consunption
§oxphmé§ S%awa@qr@afl lrgwf‘l’e%'ﬁ edh fnh et Pd ef%*rs ed 1n thatthe

d
sypig ool o ke iR Ghins TR Blo pudifing Saftial
copiprisingltwbyop mme imnnpe (Bor ghd:rey:ad*r purhping statien §2) i connected to a
d th f t t I
S drputiom erprrd 2boy gt Bon S St (PGS S
2 déaxtﬁtal Ong-]nﬁ&ls' ﬁl’@h Ik ?é’ne?étgf‘é"ﬁcﬁm rtﬁfﬁsFe&@()(ﬁﬁ% AR FB@r monitors,

redundan hardw re™ from CAP/ ot her
BY scbnmsted sntivawt moseeparate dgtibutiindeaders().cand nohzgssential

of ah| reliab al 'y, two or nore
GPRFFRErS O&P??ei{?rﬂ{‘\é&fﬁ% ‘E%“%H@&‘é@%a BUE reliability
for shutting down the line. The unavailability in

sectionalisation is then expected to be conpensated by
32.he advant ages of the cont i nuous operati on of the

B SRy B iR b e B BRG] M uR e
SRGiriseBld Sahpiag sfaciehl (29) f@ﬂtvﬁhe&@éacﬁfpumpmg statlon (2), and the
val ves/sol enoids/l ogic etc) are not yet settled and

eomaceied disiibutiemheadsy havedhe pRRagky that isegualdn r fagegithan the design
&u‘%g%f@%%'séeﬁa&' ﬁ%ﬂ %ﬁ‘%& %éﬂldfﬁé@ﬁé\fv%&ce has proven that
use of hig

Ity typ ves are not only very
reIiabI e, but also give a quick closing with | ow
vvater hamrer" effects. CLAIMS 1. A conbi ned seawat er
%nd firewater system char acteri sedin

’{‘g?gys{eﬁgacwﬁﬁ occ‘?zm?f | 8£2 HReilmoARE&nAHTInS NS aldydes

pumpihg stations each _
disconnected from the distribution headers by means of sectionalisation valves (9) 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 (9) are high

reliability type valves.



conprising two or nore punps (3), where each punping
station (2) is connected to a separate distribution
wheader46(&) for distribution of seawater and fPCENAR@T7/000046
where essential consuners, %Such as generator cooling,
hruster cooling and firewater nonitors, are connected
‘0o two or nore separate distribution headers(7), and
seitodingcionme e hfor@b£the ohaias 1 €d whereimeachfthd pemps (3) in
di stri bution headers (7). 2. The systen1acc rdi
e@rh phihe puppipgssiation @) fs Gonpeqtedstog Gonmen FiREO) écﬂg%% L
tions (2), and where each
&%%?ng (g%?gn nggm%g?the connected distribution
header have the capacity that is equal to or |arger
than the design duty of the essential consuners,
including firewater. 3. The system according to claim
1 or 2, wherein non-essential consuners may be
di sconnected fromthe distribution headers by neans of
sectionalisation valves (9) in an enmergency situation
giving priority for firewater and essential seawater
consuners. 4. The system according to any of the
precedi ng cl ai ns, wherein check val ves prevents wat er
fromreturning froman essential seawater and
firewater consuners after pressure drop in one of the
di stribution headers. 5. The system according to claim
3 or 4, wherein said sectionalisation valves (9) are
high reliability type valves.6. The system accordi ng
to one or nore of the clains 1-5, wherein each the
punps (3) in each of the punping station (2) is
connected to a common riser (6) leading to the
correspondi ng di stribution header (7).



