1 IVEANS FOR SEALI NG A GAP AROUND A.CONDUCTOR PI PE The invention relates to
mé«a,us for sealing the gap around a‘conductor pr pe at the |ocation where
sai d pj pe passes through a deck portion of an offshoré pl atforng W‘q@qg
pl atfofﬁmare used.in those areas where bodies 5 of wat er over
underground f or mati ons contai ni ng hydrocarbons such as crude oil and/or
gas." The platforms consist of one or nore decks supported by a structure,
vrhr?:\r‘i'structure may be a concrete body, a steel open frane work, -or be
formed by steel or concrete |egs resting on the bottom of the body of
water. 10 Large di aneter pi pes (al so indicated by the expression
"conduct ors" or "conductor pipes") are arranged between a deck and a |evel
bel ow the bottom of the-body of water, and drilling -equi pnent such as a
drill string includi ngMBANY FOR GEARING, Aa}AdPrARQUNDgA ISONDUSAAR AIFPEoNnal |y a
.downhol e nmotor (such as a 15 hydraulic turbine) is lowered through the
conductor pipe and activated to drill a hole in the bottomof the body of
water. 1f oil (or gashectmeatinmyekasescho Beansafer seakingdthsy emaraynd | i ng

equi prnent, a wel la ténduetdy @Lpél arzntﬂéreo&&ady%efe RaR€ pipe fadBed thPoughnd Oi |
(or. gas) production from the O1;19 Is started. The conductor

r ma
-pipes are |arge- & %8t BPFHHBe f’ﬁtﬁflﬁfh"/‘? BIAYER™ ameter), and are supported
froma deck of the plofféinore plattdorssard usedidh ﬂpﬁelagnanmetrbeoddﬁk as wel |

Tower than tRe | ceaytter sty dhabiiofff thrasidbnd cBpblinth Rieflosrbif °, 75 |
seal the gaps ar suell ag exndeueilopndiopegameThe Distfopny eopsinteet tmecyh t he

deck portions. Thgres@abes 4agsbrited ﬁyhb.ssb?\iéﬂﬂ-ie vﬁﬁ@ﬂ'&rﬁéﬁﬂ%nﬁagt Be dassage
of |iquids and/or gases through t in particular pr event

the free flow of CPRERRTEIN o s ﬁﬁﬁ?loﬁg ‘855%%"" AT GR BenEemed B steed he event,
of | eakage of suoh gmeestd Legs Bstimgosd mnéluadtgﬁsafsmer B&dy of water.

10 Large diameter pipes (also indicated by the express;on
"conductors" or "conductor pipes") are arranged between a deck
and a level below the bottom of the body of water, and drilling
equipment such a&s a drill string including drill collars, a
drilling bit and optionally a downhole motor (such as a

15  hydraulic turbine) is lowered through the conductor pipe and
activated to drill a hole in the bottom of the body of water.
If oil (or gas) containing formations are reached by the
drilling equipment, a well is completed in the conductor pipe
and the-hole, and oil (or gas) production from the formation

20 is started. ) | ..

The conductor pipes are large-diameter pipes {about 75 cm
in diameter), and are supported from a deck of the platform, |
"and pass through openings in the'deck, as well as through
openings arranged in the decks that are aituated at levels

25 lower than the level of the first deck.

It is in the interest of sarety to seal the gaps around a
_ conductor pipe where said plpe passes through the deck portions.
'The seals used for thls purpose should prevent the passage of
liquids and/o: gases through_the gaps, and in particular _

30 prevent the free flow of flammable or nekious'gases through
these gaps in the event of ieakage of such gases from an '
uncontrolled gas source.



v

2 Earlier attenpts to seal such gaps on offshore platforns were not

successful, in particular as a result of the nobvenents that occur hetween W
t he@onduct ors .and the deck portions. An object of the present invention is :
t0| de a cheap 5 and reliable seal for sealing a gap around a ¢
conduct or where sai d conductor passes through a deck portioh; which seal

wi |l be resistant against |1 oads exerteg thereon by novement of the

conductor relative to the platform Another object of the invention is tou‘

provide a nmeans fgdr13@r att%ﬁﬁ{;é Y SeddPRudh %ore %t %lﬂm%@m%here sai d

pi-pe passes through a deck portion of an of’ seal can
be placed i nVETE 3N SURRARRERLH A BASHIFHAAT \i Homsﬁléqﬁ rthggmeenentensi ve

~prelinmnary tﬂhatrudaﬂar et tik ondli@oPs SR thé NHERRB b&tio V\Ebe means for
sealing 15 a‘g’eS oundlo? conductor pi pe gt a_ locatton ere said pipe
0

passes through a PR PTEfeni 11§ ?Rténﬁl 18 14 Broide 8 chearfi rst and
a second Sannuh&rralmetsmrm@damwadgiﬂ@rs@ﬁujlépbsﬁd&'ﬂ@? weconnect ed

- to the conduct e and the d rti specti vel -one qf _the
annul ar el erréﬁ'f'é %ﬁu"&?ropﬁﬁﬁs 3’%’?&3’3?’ %%ﬁkt 39 ‘7’\%‘;\7’5?{n 8tala¥idhnul ar
‘trough with %e vesstappagadnst laadsténroémaiheaeowlb@rmﬁmﬂtoﬂ%hag arranged
t.o protrude Q%&‘H’[?F' %attqggt{ooléﬂgsglﬂg trough being filled with a flexible
surta su

subst ance. afce s silicone foam Particu- 25 -
larly attractive Amother obijste dfoshe imventizmeisite ppovifecd, menmshres flexible

I t G t ropic gels
PO huctbane skentiia WDEGHARLGM W bhabAdbl Dl bidle® safd Hpe Shiidhy 0| © 9%
be poured eadhFiueios deqk gorion PS@WFﬁshﬁ;‘kePl&ﬂbm, s&dch ﬁad. vAmn in the
gel I ed st at epui i;iacaatw%peimweemﬂ&eﬂ %ﬁkpéz‘sgﬂhéfg?eﬁ@l‘% g gyent of a

u g

| eak occuring jn the wall, of thetroug A sul ta saflre
proof thixot 6}5?‘%?16@1’%%}&141%&"% TR BEr si | i cat e based gel .

According to the present J.nvent:.on, the means for sealing
15 . a gap around a conductor pipe at a location where said pipe
- passes through a deck portion of ~an offshore platform includes
a first and a second annular element arranged around the
conductor pipe and connected to the conductor pipe and the
| deck portion, respectively, one of Ithe annular elements _
20  forming at least part of the wall of an annuler trough with an
' open upper end, and the other anmular element being arranged
“to’ protrude partly into the trough, the trough being filled
with a flex:.ble substance.
A suiteble flexible substence is silicone ‘foam. Particu-
25  larly attractive are fléxible foams that are fire proofed,
such as flexible polyuretha.ne foam mpregnated with sodzl.um
s:l.l:.ca.te. : -
Also, th:.xotrop:.c gels can 'be applied as a flex:.'ble
substance in the trough These materials can be poured ea.s:.ly
3Q " into the trough to make up the sea.l, and when in the gelled
state m.ll not va.pourlze, or leak from the trough in the event
of a leak occurlng in the wall of the trough. A su:.table
substa.nce 1s a f:.re proof th:.xotroplc gel such as a sod.:l.um
s:.l:.cate ba.sed. gel. '



8 (raded inorganic powders, such as silica particles of relatively snall
ize, and also interlocking mneral fibres may be applied for making up the

f-éxi bl'e seal in- the.trough. The invention will now be described in nore

tet ai-t~by way 5 of exanple with reference to the drawi ngs, wherein F|

1 shows™ a vertical section over nmeans for sealing the annular gap betwee

copduct or pi pe and a deck portion; Figure 2 shows section Il-11 of the
sealing neans shown in Figure 1 on a scal® |arger:than the scale of Fi gure
1, 10 ' Figure 3 shows an alternative of the sealing means shown in

Fi gure 1; and Fi gurerdaﬁhrbmgmmcrm:wdars,ersnahla.sesuhqahpas@&ﬂ-ehgof?mans shown

in Figure 1. Fi olghicdsor 15
pi pe that exten]:g'B ?‘%emﬁ'hg ec hr#ng?#lﬁ;?gk%rlg?%rm%n%{asgom) to-a
| evel bel ow t hendwlbeomp(lne(l %qromymsf upﬁéaeswmpesemelﬁlfé{ef EroHehs

llocated. As shown IQBU@ ﬁ@ra@usi-ﬁ{eapw%e DS eSpy kapugh an
opening i-n the deck | ocate at a level below the | evel of the

first deck % notOQ@xmBlﬂ)myh refenenns 5P thep dnaYings, sheReibet ween . t he

conductor pipe 1 ang;fbe desdﬁou% a ¥4 e sebtidm bFer meahs stvar eeglliaigl or ns
‘and ‘the decks thereof "are well known and_therefore d t .need any further
description, onfhe BRELLAT BRP fetiper deERn‘E‘qtgrs?ﬂﬁna?'ﬂ % ﬁ%cjﬁrpgﬁﬁfdy’t hat is

in the imediate nem@hwehm:s%eéﬂieﬁﬁ-nconmt s¢alingemdans| shawe

enbodi nent of the |nvent|on sho in t tgeﬁ_gecgé em'flple of steel.

An annul ar troub‘h Fgure d 8%%@&?‘92 d*Bh SFRES & by el ds 5. An

annul ar el srent 6 Wriduse Gestiowsl and.]ltarnﬁﬁ.venot dihet $ealdog meanspshawad on t he

pipe 1 by a weld The sKki 6B 30 of the elenent 6 is inside the trough
fa Figeg 5 b,

4 and the inter ugh is filled with silicone foam9. This
silicone foamis anFigas hcsm)bsammﬂmera&bmﬂgfmlsﬂm BeAReEd i n

situ, shown in Figure 1.
Figure 1 shows in vertical section part of a conductor
15  pipe that extends from a deck of an offshore platfo'rm (not_
"shown) to a level below the bottom (not shown) of the sea
where the platform is located. As shown in the drawing, the
- conductor pipe 1 passes’ through an opening in the deck 2 that
is located at a level below the level of the first deck (not
20 shown). An annular gap 3 is ‘present between the conductor pipe
1 and the deck 2. Since pa.rt:.culars of offshore pla.tforms and
. the decks thereof are well known and therefore do not need any
further description, only that part of the deck 2 is shown in
the drawing that is in the immediate neiglibourhood of the
25. conductor pipe 1. In the embodiment of the :anentz.on shown in
Figure 1, the deck 2 is made of steel.
An annular trough-shaped element 4 is mounted on the deck
2 by welds 5. An anmular element 6 with a central collar 6A on
top thereof is mounted on the pipe 1 by a weld 8. The skirt 6B
30 of the element 6 is inside the trough N a.nd the interior of
the trough is filled with silicone foam 9. 'l'h:.s silicone foam
is an elastic substance that expands vwhen being g:ured in situ,
thereby sealing off against the metal surfaces of the trough 4
and the lower part of the skirt 6B of the annular element 6,



t hereby sealing off against the nmetal surfaces of the trough 4 and the )
| ower part of the skirt 6B of "the annul ar el enent 6, 14 extendi.ng into -
the rough 4. Afire resistant layer 10 of "Thernol ag 330" (trade mar k) ¢
g_ ed by T.S. 1. Jnc. of Mssouri, US A, is trowelled.or sprayed over '
th baling joint thus formed to giveaprotection agai nst fire. It will 5
be appreciated that any | eaks that may,exist in the welds 5 or 8, wll be .
seal ed off by the layer 10 that extendé‘ fromthe upper face of the deck 2™ -

onto the side of .t 1. To. L an. e3sy, | acenment of
the el enents &‘!ﬁaﬁ%‘ Jgﬁ ﬁ%fo r°"§$en’er’ﬁ gl’éﬁ geﬁ‘h%‘éaq% ﬁg ?/‘5 Secti on
I1-11 of Fi gd'mhemolsgshm (tm&é.garlel azkelgd by cPiSs I¢ ohwi bArger scal e than

Figure 1) a (ﬂﬁrs U%‘i Q-Q‘i‘- e%rgﬁs ﬁg&;g%‘g%ﬂ {;ﬂpsgg\ﬂ/ of each of

the el enents 8 nEEY - dne” ano or seall ng the gap 3
exi sting bet woont tmsmormegl o0 snvanel mrotection ggaimstofinesdIbwildr st pl aci ng

the two Balveg gép J&?a%é@%ﬂﬂt%pﬁgaﬂ EHEL mag Q%.estchﬁndﬂékwi%&”‘sho}hat they

are concent ric prOXI mat e concentric to t ter wel ding the

parts of the etarmib]h ShMe‘P t the tevem clOjshat 2-‘11'-9?1%5 fwem fdeves of the

el ement 6 ar %p?éfamedoﬁrmnde&oa oktie tRe Pfidk Whilh oehgne @bh&letdh t her eof
such that the Tower rimof the skirt 6B is at sone di stance above the

bottom of th&®PRolgh 4. After wel ding the collar 6A'to-the pipe 1, the
trough 4 is fill erb ailidw &nnéxsw@ea@én@tsbfimnelmarﬂd aadf 6oty agent .

Ther conTh5d MBRERICRR B8 T Jyohtivesy Bebien e o ees Mher 27T cone
f oam nar ket edhbyn Bwv!'fgmu agé.nd "f:hesenqaabded harigerd seilé Imutﬂ'zfgula‘at erial
Fant 6. "SR BBy Ble 0¥ B8P el shbft e a”%%“es W
alternative eacherf thacelement®ricahddmest . q)ieaemj:hew.
The means for sea.lmg of the gap 3 existing between the
15 plpe 1 and. the deck 2 ls mounted by first placing the. two
helves of the trough—sha.ped element 4 on the deck 2 such that
they -are concentric or approxmately concentr:.c_: to the pipe 1.
After welding the parts of the t:oﬁgh-ghaped element 4 to the
deck 2, the two halves of the element 6 are arranged around
20  the pipe 1 with the collar 6A thereof, such that the lower rim
of the skirt 6B is at ‘some distance above the bottom of the
trough L. A.fter.__welding_ the collar 6A to the pipe 1, the
trough U4 is f:.lled with e mixture of a silicone gum end a
foamihg 'a.gent. The foaming agent generdtes a gas and the
25 silicone gum. vulca.mzes, thereby' forming an expanded body 9 of
' silicone foam (such as "RTV" silicone foam marketed by Dow
Corning). The expanded body 9 of flexible material seals off
aga.inst' the meta.l surfaces of the trough 4 and the annular
element 6. 'l‘he material of the body 9 is fire resistant.
30 " In an a.lterna.t:.ve ma.nner, the silicone foam :l.s placed in -
the trough prior to Placing and welding the element 6. The
foam then hardens after the placement of the element 6.
_ In st:.ll ‘another ma.nner, the body of flexible mater:.a.l
may be pre-form_ed. outside the trough L4, and -subsequently be



the trough prior to placing and welding the elenent 6. The foamthen
hardens after the placenent of the-element 6. In still another manner, the
“budy of flexible material may be pre-forned outside the trough 4, and. .
Subséfuent |y be 5 placed in the trough, whereafter the elenent - 6*-
arranged around the conductor string and lowered with the |ower end er eof

in{.o .a pre-formed groove of the body of flexible material. It will be _
appweci ated that the dinensions of the 55 pre formed body are chosen such
that the parts thereof co- eratin nd t he_annul ar
elenent 6 wil| BI@SPd G Bﬁa"ﬁ]l%é‘@ht I’ﬁ?’g & t&ﬁeﬂf HHPEERIST. I n an

alternative rr&raaeandtm tohdrictor srrihg il l.dmerleddm.ﬂr ehgllmrelroendt o the

cooperating parts_of ,t.he trou and .t Ie ire

resi st ant Iayer‘é1 ﬁ'ﬁ’é‘? é'g?;ﬁ‘t y&g"eo%spr ayea onto alﬂ'e ]t'{ of the

seal i ng neans tnha:'ermy étbnva.:ulnbe sppreciated tham@hefdlaeusmns N-’aﬂhss Fi gure

3 shows an_alterna e t | _Ng neans

" shown in F?gur r% E{’ﬁ\"’l&d{ %gﬁ'gg éhogg&él&h ?ﬂ&mhgg&/ujtﬁeé an eéfaéd el enent 12

and the outer werabing Witk die¢utranghpepst the anpmdan plement & withisee i s nade

in two hal Ves,,gggéfps%t ds@ us&én%stmew E&nﬂ%)ésﬁo'ﬁ“ t2hire al L&rdak @pd St ant
ra

gl ue such as nanme) manufactured by Fortafix Ltd.

Pet er bor ough, F#gREA thﬁfrekevee’arﬂqrﬁg 9f, $he pody &ﬁ?]lﬂ]-&Fdé?”eﬁ%n"fhelZ the
annul ar - el ementeolfelStiHgUPARE 6P fHaCtAREn dBd t‘ﬁheemehtlé is of reinforced

concrete and the annul ar elenent_14 (th e hal ves)..i s gl ued
onto the d8ck 15 byF ’ar%ﬁ'P?‘aﬁﬂaQtf}’ryér; %ﬂaé &35 %ﬁ&ﬁé\% FPEF R he trough
11 is filled V\nd&toaaiilwti(um €h¢ ispalling wehnd thatosdy icome fimtoscdifact t he

fl exible seal ev. t he_passage -of fluids through the trough 11.
Optional |y, ‘1‘1%«&} fg‘l‘é%i 9%’“ Chot shown) may be sprayed over the

sealing joi nt to prmi:gn‘te 3l showhose altiefratdye t émbodirertthaf they invendiont o
_contact with hofn Qﬁ§e§euins means shown in Figure 3, the trough 11 is '
15 formed by the annular element 12 and the outer wall of the

‘conductor pipe 13. The annular element 12 is made in two

halves that are each glued to the pipe by a suitable fire .
resistant glue such as "Chromix" (trade name) manufactured by
. Fortafix Ltd., Peterborough, England. After mounting the
20  annular element 12, the annular element 14 is mounted on the
‘deck 15. The deck 15 is of reinforced concrete and the’ annular
element 14 (that is made in two halves) is glued onto the deck
15 by a suitable fire resistant glue. Thereafter, the trough
| 11 'is filled with a thixotropic liquid, which on gelling forms
25 . the flexible seal that preirents the passage of fluids through
. the trough 11. Optionally, a fire resistant layer (rnot shown)
- may be sprayed over the sealing joint to protect all those
- gurfaces thereof that may come into contact with hot gases,
vapours, or flames. "’I'hermolag 330" is a suitable material for
30 this purpose. : '
The two halves of each of the elements 12 and 114» mey be
glued to form :Lntegra:l. elements. In an alternative manner, the
conta.ct:.ng rims of each set of two ha.lves mey be formed in the

manner shown in Figure 2 with reference to the elements 4 and
'35 6.



vapours, or flanmes. "Thernolag 330" is a suitable material for *30 this

forfAantegral elenments. In an alternative nmanner, the contacting rinms of
‘eacset of two halves may be formed in the manner shown in Figure 2 with
reference to the elenents 4 and 35 6. 6 Figure 4 shows a sealing
means according to the invention,' whigh in principle resenbles the seal :’m%
means shown in Figure 3. The trough 17°is formed by a first elenent 18
part of the outer C h u r :
pl aced bel ow t he F&E%éq‘ ghgé\sdtaaﬁe%ﬁ%I %%ﬂgl g&rrg%&gf %ﬂ%fél%gnnec’t ed with
t he hori zont whigh rxntmmplQ Feshublagpthe Aeeling nepns (ahowncla Fdguse ends '
downwar ds thgouﬂ% a'?'ﬂgf% dlbsrhe £igsk Zﬁmezbew%e iz‘t”b pf the
annul ar el enent " 21 ocate within the annular trou . Ihe trough 17
is filled wi the apu:Eer s‘?ﬁﬁf’atﬂfem?cﬁﬂﬂé“%ﬂreﬁ-a? l%a?h%&'remtmléal reaction

forms a soli gleQimﬂthb%c@ eoy&a@a%ﬁh&t eaéa@w@1t9ném§sw/al 's of the

trough and to the |ower rim of el.engnt . 21. Exanpl es of such liquid
mat eri al ar ecewel‘ﬁ‘lthcﬁ%@?ﬁ?w B ﬁhéﬁ%ﬁ‘q ﬁ'@n&ﬁ VEPEE 1P4RE8CH ast omrer s.
15 Toogl $rEvaack msyxamemmas tineoagh wha' odnikg nzz 1i8t1@éld 21, -

bot h el enent e |n t WO haI es be ead reference'
to Figure 3. a?‘%%%(? °ﬁ?5fnf“h% %Z‘Ft ‘%Fﬁ?l%ﬂi‘ﬁga% are gl ued to
t he uEper ;amm‘fn the Maﬂ&roﬁ’g]efl&‘r.aﬂe/ trotugh t1\mo:.haﬂ:.\l&edambhgbued .

. toget heggqaft u alpf nt|ve manner,

a seali ?19 aggﬁg lgtﬁéq'r‘:g'd "e’Rngte“g%Bf"! E’gﬁgﬁgeg‘ggﬁ%&k rg' the two
parts neet. ml,ad bodyl dfcakBlpxibhetsubsjancedbat dsbenes tot hike Wadidporti on of

the el erent 1 lekagrRa 4 khe DRnBESNAILECkAY olbfedd 87 Rnled O 11 1o

resi st ant Iayer glves a protection to upper end
of the sealif§ %&n%lwd%'iﬁ‘%ﬂ are commercial COMPOSJ-thHS for

preparing polyurethane ela.stomers. _ :
15 To allow an easy placement of the annular elements 18 and.
21, ‘both elements are made in two ha.lves, as described already
vith reference to Figure 3. The outer rim of the parts forming
the element 21 are glued to the upper face of the deck 20.
- Preferably, the two halves are glued together after or dﬁ:fing
20 placement thereof. In an aslternative manner, a sealing agent
- (not shown) may be applied to the region where the two parts
meet. Any f£luid leakage that might occur between the rim
portion of the element 18 and the deck will be prevented by
the preseﬁce_ of the fire resistant layer 23 that gives additional
25  protection to the upper end of the sealing means of Figure L.
The annular element 18 is connected to the outer wall of
the conductor p:.pe 19 by means of a. clamp:.ng ring 24, provided
with two end portions 25 with openings 26 through which a bolt
27 passes that can be tightened by a nut (not shown). If
30  desired, a sealing agent (not shown) may be applied between
the contacting areas of the annular element 18 and the conductor
pipe 19 prior to clamping the element 18 onto the pipe 19. If
. such sealing agent is not é.ppli;ed, one can rely on the layer
28 of fire resistant material that protects the lower part of

p~ur-§ se. The two halves of each of the elements 12 and 14 may be gl ued to v

v

~



The -annul ar element 18 is connected to the outer wall of the conductor pipe

19 by means; of a clanping ring 24, provided with two end portions:-25 w
Qp’énl ngs 26 t hrough which a bolt 27 passes that can be tightened by a ’

(not shovvn) If 30 desired, a sealing agent (not. shown) nay be appl
bet ween t he cont acting areas of t he annul ar el enent 18 and the conduct or
pipe 19 prior to clanping the el enent 18 .f)nto t he pipe 19. If such sealing
agdwt is not applied, one can'rely on the |layer 28 aof fire resi stant

raterial that PEAlYEadidd\ Gl mPE Tay@E willsd o‘fewt@% P RRscddisS | aver

will seal off ang assages t at may exi st between eI enment
.18 and the pi pethat meewubeﬁweepe%w@aanel@qnh &ra@dlﬁhe Piran@-14

(Figure 3), and 18 aqd ginufikl WileRedds BAUSRA T ¢P 19Xi12 ghaBy  symetry.
‘However, the sealing neans of the present |nﬁsn i on may al so i,ncl ude

"non- symmet ri cal (Biginead) cesfel #0d 21 ((Bhgunes Hiave psandreh®8i%%ncl osing
“the conductpr pwﬁnefth-y qio%eéﬂ ttaetmheeneaaadoﬁ Rﬁ&epzfé%éh‘s jawefeidred to

t he deck cover a zo deck t hat surroun nin hr ough whi ch .
the 10°¢ “pl pe et also aqual it avHE Ak SERALE LRGP Ty LOPE T4 exi bl o
substance i n-si thosd bai-tsmhgﬁéas efit Tosing Mk bbmudtbgmlp@ewmmbsmthe
~catal yst sensor tes.of the fire detectors ent on_fhe

of fshore platf oFﬁrs& ) PR a@?g parts et 8%?‘@ &8 %ﬁ\? %ﬁﬁt%"é’egh@m cal
‘reaction carri edomatioft thd depktthatf swrriobhds Jhiesopenieg thresgh gades tHeoul d
~either be kaegcﬂ% %agggser a period that mght as well extend over a few

days), or I ST eve such as an activated carbon cloth shoul d be
" spread over the uppéereshiondé hef taken fthbatnwhedyforxdng the flexiblei || be

- appr eci at ed tha&p\fé’c"anétﬁai -Qgtﬂe%ﬂﬁt%cgﬁﬂéé‘%koféﬂﬁd'%”héﬁ% can be

qui ckly and cheaply i.nsta .’ even w thout using hot welds to connect the

el ement s t her eoflesensikizgithe Adlysie 9BERT Pi-ﬁ-ﬁe%é%'l the fdTe Artertens ent

protection that are present on the offshore platforms. If such gases
15  would result from the chemical reaction carried out to form
- the fiexible substance, these gases should either be sucked
off (6ver & period that might as well extend over a few days),
or a molecular sieve such as an activated carbon cloth should
be 'spread. over thé upper surface of the foam body.

20 . It will be appreciated that the sealing means according
to the inventioﬁ can be guickly and cheaply _insta.]:led, even
without using hot welds to connect the elements thereof to the
pipe and the deck. The séai gives an excellent 'protection
against the passage of fluids such as lié_uids or gases. In

25 particular the sea.iing means is useful against the passage of
noxious and/or flammable gases if such gases are escaping from
a gas source and freely rlo'm.ng over one of the decks. The
sea.l:.ng means prevents the passage of such gases to other
decks via openings in the decks, even_ if the seals are exposed

30 to hot gases. Furthermore, the construction of the sealing
means allows a long and useful life, notwithstanding movements
that occur between th.e cond.uctor pipe and the deck portion
through which the pipe passes.

Apart from the use of flex:Lble foam, thixotropic l:.q_u.:.d.



agai nst the passage of fluids such as Iiquids or gases. In 25 . particular _k

¥)i f such gases are escaping froma gas source and freely flow ng over
- the decks. The sealing neans prevents the passage of such gases to .
other decks via openings in the decks, even if the seals are exposed 30

to hot gases. Furthernore, the construgtion of the sealing neans allows a

- long and useful life, notw thstanding novenents that occur between the
conduct or pi g ar%haeb&ﬁ%oﬁaxd rbsmcﬂmaemiba\mhfs&ttzbﬁ ¢¥ RAiDANRes. Apart
fromthe use of flexible foam thixotraqpic |.iquid or a solid body forned

by the cheni &gPCHads; F%r?aéf beep deprrined Rerpinabake fith RRISTeRA% tPhed
her ei nabove Wilhré£figrgnaa 49 ﬁs@&éﬁﬁrely,f?an?ndtlﬂer Iﬁ.&ﬁﬁﬁbl gabstanady ot her

flexible substapce that, does not vapourize when t.he trough of
the 5 seal i¥ &f@ 08T 2ok faﬁg"'na?ﬁ‘pﬁl 18sPHR89 mpfl'rhc?vgﬂ%‘té ﬁgttrf %he

galing nmeans is useful against the passage of noxious and/or” fl ammabl &,/

&

flexibil bty alealing means magebe s appliediasntelly premiﬂaa thaa:cthmg t her-eof Wnen'. :

bei ng subj ec d ta.l te I ar._a | di &Ien annul ar
el enents. ﬁ' cgeét q‘b tf%é?rgﬂ Bu&d‘rcg n £eg ¥ QF \tﬁgg? such
as silica parthez:éas whén belbsasmeeﬂel éonisteorald i ami/drsmaﬂudlm The body

formed by SUSH.JBIGH! Bk 4k Pho SELLEAP!of hON OB BabbtahcdQhaf bl M i m 2o

the passage gases rou i'ng nmeans Ki'ng m ner.al
fibres will Hormed tbarbsreafte@r 1ms9npgrgw§ersxh@eh|¢5e sidi¢as panticdest i ng t hat

I s appl ingd t%fpé%fe%gteééﬁlﬁéd szl Cd1 frnatiRil, 2ReE 1RR) AlbheRltiPlsuBR S Of

the sealing neans come into contact_wth ho ases_ and/or |iquids,

)
may be reinf @Pééﬂﬂylﬁr%GFFW%tmm ALY Ardswiky gipinize s

- arranged bet \hﬂefbdﬁ!gésof)fgﬁ@@tﬁh&wttﬁé'@éaﬁ I f¥anBl 208 @Rcdap Oof the
coating material, This coatin i.ncrease the 20 . sealing efficiency of

t he sealing Hegking miperal ﬂbgﬁﬁ F”'H)\Pér suifpblefor, ¥bis, PUEPPPSt i ght
exi st-at the aredrmeMere ﬂebﬁsﬁﬁ%ubédtmkeﬂﬁﬁ dsCapyided tderedtedt and t he

conduct q% pi I}Eele.‘mle substa.nce and any other pa.rts of the sealing means

' that may come into contact with hot gases and/or liquids, may

be reinforced by a.rmour:.ng material such as glass cloth that

is arranged between layers of coating material and/or placed

on top of the coating materiasl. This coating will increase the

20  sealing efﬁcienéy of the sealing means in that it will cover
any tiny passages that: might exist-a.t the areas where the
annular eleme;rb's contact the depk and the conductor pipe.



. CTLAI MS 1. Mans for sealing a gap around a-conductor pipe at a
tocatton Wnere sai d pi pe passes through a deck portion of an o

patform 'said neans +including a first and asecm t marrb

arran,geq around the conductor pipe and 5 - conn ”mn@ Eﬂ EBFct or p’
and the deck portion, re- spectively, one of the ahnudl at form ng :
at - Least part of the wall of an annular trough with an .open upper end, and

t héZot her annul ar el enent bei ng arranged o protrude. partly into the

~trough, the trough being filled with a flgexifhle 10 = substance. 2.
Seal i ng neans according to claim1l, wherermtre flexible substance is a
'silicone foam 3.  Sealing neans accordl ng to claim1, wherein the

flexible substance, i sydanshferOkeQing £kp é%una a%eondRE€dr Eﬂpéﬂaarw accordi ng
to any one of the clainms 1-3, wherein at gst art of t e Seﬁ%éaﬁg nmeans i s

‘covered with a | a}5etien Fhere paLd §f‘%"ntp°‘ﬁ%ﬁse
according to any affshafe phetfora) mdm&anmﬁiacmainngirmgm lasséamned by the

first nmenber in c S YRE teh Q&,n% eWaEQ%&? ﬁlo%qh%r &{dﬁ@tc{r 3 Sea\gal ng

means accor di-ng to any one e clai erein I's formed
by the second nentsanected t@é@?l?ﬂﬁh@&ﬁspxmcmrchg degk :poytinm. U@- the clains

1-6, wherein the gdasivige dd& $@nk rddlar 81dren®s [fRPhitaARE 18t parS-

Seallng nmeans for C|OSI an annul ar gap where a conductor pipe passes
"&glaﬂ#a

“through a deck pdtk tBR P AOARIAT BTonshoFitR &, 9Bem PP [#pdndBescri bed
in the specifi catthenowerhatmiler eleerdtobéirguiangednd protBudeapartlyof the

dr awi ng. into the trough, the trough being filled with a flexible

"10  substance. i
2. Sealing means according to cia.im 1, wherein the flexible
substance is a silicone foam. .

3. Sealing means according to claim 1, wherein the flexible
substance 'is a thixotropic gel. |

15 4, Sealing means according to any one of the cla.ims. 1-3,
wherein at least part of the sealing means is covered with a

" layer of fire resistant material.
5. Sealing means according to any one of the claims 1=k,
. wherein the trough is formed by the first member :Ln conjunction

20 with the conductor pipe.

6. Sealing means according to any one of the claims 1-k,
vherein the trough is formed by the second member. -
7. 'Sealing means according to a.n.v. one of the cla.in;s 1-6,
wherein the su_‘nstahce in the trough is fire resistant.

25 8. Sealing meens for closing off an annular gap where a
conductor pipe passes through a deck portion of an offshore
platform, substantially as deseribed in the specification with
reference to Figures 1 and 2, 3, and L4 of the drawing.




