WD 2008/ 023203 PCT/ GB2007/ 050501 FLOW BLOCK The
present invention relates to a flow block for use as a
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In particular, the present invention relates to a tree

5 block that can be used iFn i | I head, for
i @EB&BQW
I

exanple. In the art of oil fon, atreeis a

pressure safety. devjce St i t

g R b P e eI A o S
f InHr@sidt Slodl evwaltébioegh 18 grdtiduonthel preserdrnigiertioh atlateal to a tree
port into or o ore, eflow junction

of th | |
i Rloagk i cag bgd'rs?ggbarb?'ﬁg‘\é\@@@& PF%’? €-achi eved using a
tree blpeke aflhe ofl erpibiation 1 tres imaqinesnseob éaifem caevml dathsisting of a

bl ock because ti . d

nde&RisSe )in PN F??CLWEWB %‘5\%{8:“?? 'Cﬁgﬁ\g‘?ﬂ’g 'é)au?r} eﬁeon Sfluids to flow
ThigroLigi &t hefzohtal @e neigrid! Mteadl gort 9o anglue of The vmrtmre The flow
netal of the bod éﬂ usual

t dHNSHARY INeeithgea SH ﬁeeorosﬁjb?%/%ﬁ%%'sfd&m‘?geé\ﬁéﬁéé blggJ CThe junction
pn@dwdhirea m)ﬂn weddid bibek pessisbi & ivetdef jL_lrmtlom)smmmd nof 5neet the
it 20 P RSl B3R B SR IR s eneray a2
OWgRing @ortlons of the body itself to be protected

Thi s pr otection is sua achi d by nickel

such ad "ErRaRRY TFY aI p%l b c{yhéJsgﬂlﬁ/f §8%| ¥sogfr%l¥reﬁwt%ﬂ83§ handle the
Wehstensf ﬂlfidsﬁlfd&ﬁh'an@fus@dqu@ pradilicdiyn notvesli. aThd po:tsthBhty of corrosion,
parent netal wall

t IFEO3IRN. (Y98 O FRTPGH Q@X'dsr?m%%%%{%wea i W?\}edwzlf”&‘;es of the
ggfé‘)?’eé §?/\(/Ih1 ahal tomélr (Halrtlgﬁs?dﬁ tlt‘ﬁ@iboayiﬁlteél’fj &bbe.prdteetesianEhis protection is
urs en we s sto t
odSYRIY a%@edttpyen%eldalla&ﬁu‘:]rg a&pﬁlgﬁrégteﬁ?n L\g’%é;ﬁ]s ﬁ) continuous
Ofweldifg opl‘ér\hall donicker dllS) ﬁﬁier&de‘ teqmarémt metatiell. Wﬁ\emystrlkmg an
e g B BN ol R A B B8 R i

V\’Q{o@ bE&pididte. n'ﬂﬁé sdifie kefirs he@theresld @stdmﬁd&mﬁestémem;rwhlch occurs
met al surf aﬁe to ensure a consi st.

AET RHTOAUD 155 FEETHR B2 RPISLR SBBROY BPSILTPe:purtaces in
bq{&eﬁ@ﬂbyalssd EEmpeik hWelding pecedirat I'ﬂfbgclmelrcé haﬁcbs of tivgpbore using
the bore and then re réCS\tﬁa}ance acro

wHiskel glovueldingy aniele 99 A5, ngﬁ?ﬁglkep ?(HB% e distance from
SQhd e Supfakdits eﬁét@@&ﬁ@ds&t@h%‘d byoalfy. gt equﬂctantom & free block

Figure 1 shows a ica tubi.ng ha t.h

16t FERCUR” PHE STGAE e SHEC T [Hads e e B e bore

| Narfdl tee @es’b}neabndéaédr@éﬁ ‘Bicagedityi whdrt memmfmbax:rsuemmed can suffer.
on of a, t ubi ng hanger

Fi gure
M{?@PP%?'%{“%‘BB?%M?%A‘W? %OPNEU? lgl'gu{:‘iﬁ 13815 cal  body
10. A hﬂg@elﬂsh(ﬁvsrﬁiﬁ/blcaaﬂellhﬁaﬁ ebirzplaangkd withiits towar engen the right

e R et RS ERSRDS AU b BBl P

?: Qﬁgﬁ@}v% echrdsBesébﬂdfy of0a tlhifingi$@ngei whieh pasodusdtistantially circular
uid w

el e 00 BB B oty e pbAF SRR R o
opsa¥sage o? dr@du’iﬁoh hlaldb@rr\ﬁatérimje'lihm fllidw A opéningl 12ris machined on
Fi t%e SIdelweHSof t%grgo&)b%Or I||$ us er proguctlon ffuudewm%ogl f?’c;lm ttl'pe bore 11
to the opening 12 or water or gas InJectlon flow fluid will flow from the opening 12 to
the bore 11. The flow of fluid in Figure 1 is from the right hand side of the bore 11 to

the opening 12, or vice versa.



t he opening 12, or vice versa. 1 WO 2008/023203
PCT/ GB2007/ 050501 As descri bed above, it is necessary

wo 20080282081 | wel | fluid wetted surfaces of theP€UbBBRW7/050501

10

15

20

25

30

35

hanger with nickel alloy. The surfaces that need to be

clad are the inner surface 13 of the bo % 11 d

cert ai Aspepeikpasabeveihis negesanyioarhgt al Wf[{ H'g'] "i’%gd surfaces of the
t i hax'i@é?gﬁlfh nRkdIOalRys Ut ke %uﬁ@cﬂa%l fﬁ\bﬁhbed\/&b Ibeqetadi idry the inner
a solld cylindrical nickel allo

C sosace kLol A ok v ket AR anseo e nivg dpshelg” LBl tubing
1? ﬁ% ure 1b. This results in the surface of the bore

a the outer dianeter 14 of the body 10 hayi
subst arei eNstye ploesFisient Makaualdy, tsﬂ'é?P s\)giéda%ﬁ%' [0y piug 15 of
bag ulépcrogg‘ sEBRNNEXhseHeARntoAe cﬁﬂeﬂﬁwtgﬂzlaafsﬁoWE inFaglré db. This
ni ckel alloy clad the body 10 to create cl1a og
t Iresuite insiefsaiacepf the&oksot eandsihg e ity ‘{H o3l Paving o

O‘éh%tar‘i’tiaﬂ?fﬂugﬁ stfkald, dihthebREy atéundTime bd‘dka@l Ialthe@yhext step, an
lows the electric ar

c@iﬁs?tra?nﬁfcd'isslﬂsﬁﬁc@ mickshallfe clagy Sr&ﬂiﬁaﬁ‘i?&”ﬁe Sfaddjng 16 on the

b%dbfaé'@omhsrbo#éles aﬁ@ clbeélﬁé as crtes rcbdtetr ldi%nﬁmémdef & bolg 10. The
body tated around

S e baloy G 15 AUSS Ths' SRR ST oMa RS o1 & (RSBl FRETEe from the

C%‘Merr%léhftetéhﬁ oflthe MoK &b whkh @k @cuetalds drsumnitlei ovegideoftthe body,
| eaving a sufficient anpbunt of nickel alloy on the

siofighafendyds prtated@rperiimgci2. As can be seen, all the

vel | flHedn et tsteRdofste frRe@ss 08 shéien it E@ui’@ 1baﬂw ttar eentre of the
now cl ad in nickel al I%‘PL&AI t hou roce

| rplqkieb@j}oéénlq:gaw {Sgmnachin éequpgpgavé"algn amq épézg\?/Ynalloy on the
V\Pshdé WAR! drtible obéﬁn?ﬂ’v? [\ can Sbaoyeef\l & tak walldkied waﬂtédasurfaces of the
s undesirable bec r abl e

ug id
U MRS A P C5oH B TGE TRk MG GE RTTRR LT R igures 12
' riét@%@p@fto Hfdviti AEbrisieett t/veltl dll@,htyt e weariangcdfZial dickel alloy plug
wel ded solid using.  nickel a

Cdﬁygﬁ%ﬁlrﬁeleeteﬁﬁaﬁﬁ%Htreqlélgﬁé.‘@ir'\alp?%//ablﬁ Ilﬂaf,rplél 8%de0%06{? l%'kthe plug.

PrA&mHtRely C MRt NGRS bh PRgAL plug htenaisalngut Ziic welded solid using
consi stenCy structure of the parent body to withstand

t HickydiYst ati ¢ forces is paramount. The body must

have arFgqiassudd cemamirt eepmén esigieally diltfield hpgrecarbon pressure
Preci se geonetric surfgaﬁwg which are r

P el gm oo B 2o L .88 CEBLLEA D ent ooy

tgfggﬂ%gefn%str?r ﬁy(ﬂ?};@@éh@a‘drcbﬁl ib h&ramehmtd fTegeodybodyst have an equal
r

e 1 RSB B B SFHEAR e

b'tﬁ%kfefld)rca%ﬁ& BS adhidvdd BY keastingegndherde, thevmiréobce biaobiked in the

or valve 0 bl ock, the method conprising the steps
ofSO“PréQ!E?‘?\Pﬂ%Ya main bore in a body; forning an

openi NgaéddrdiRg td9 st bspett 6f e predent nivedtha, thereistwoeded a method

of manufacturing a flow block for use as a T-Block, tree block, manifold block or valve
block, the method comprising the steps of:

machining a main bore in a body;

forming an opening in the body in a side wall of the main bore;

providing an insert having a first bore intersecting with a second bore and
being in fluid communication with each other;

forming a substantially curved surface on at least part of the intersection
between the first bore and the second bore; and

2



providing an insert having a first bore intersecting
with a second bore and being in fluid conmunication

waowaok/ozreh ot her; 35 formng a substantially cREwE682007/050501
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surface on at |east part of the intersection between
the first bore and the second bore;

2008/ 07BegmIrts/ icgrhim9 Fwpseaning. r%lépttﬁ:ﬁt %e??ost barg is substantially

' %‘léhédhﬁtrpfﬁ%%élg,boﬁelﬁrbr&éﬁb pkd\edd & nait ﬂbwrp%th Between the main bore
subSt anti al gned with the main bore in order to

praﬁdlﬂéfes%Of‘ﬁéPE?fl ow path between the main bore and

the segpRd,daosrean iH3ert 4sguRE th& mMdtHRrirg f;ﬁdla&ecﬁesbhl@ed in relation to
machi ni ng tinme as described in r | ation
i

1 Figuyse [3a pe@ipudllar the, wserh &an pe eaqly, U@a%@ec{ lgpcr%@% pﬂgsdcompact size

beggﬁ%etoqﬁe bégy.conpact size relative to the body. The
use of a curved surface reduced

| of o .
Fur bul JRecHSeroits GHECAIBRAS 1oL e e Pl PrhiqngRdp gy when

| RiolvBearBQed tHeeUWERIM hhtﬂefﬁi}dv Hetwesrathé ihhig iegrendnagthefopening. A
reduction in turbulence allo e use of snaller

bdg@ustion i tgipulencs Alawe fhe Ys¢ ﬁF\?E%f ROTES ace” "curved

sur f acedy vRpoRAalf GRS BlifaceC Wr vedrvedirssaece” O\Weanean a smoothly
series of sl oped surfaces th&t aQ oxi mat e .a curve.
353 )

THanedrsyEace o  srieshiyloped £y APROX| AR §. CUiRe

i Nt er segel Ry RBIUNBES Y deffbinsdd Byohactamidgt he second
bore preferably defines h flu

flows imejslerssiston hetwegn ¢ \f@dﬂ@mqf%@@g ﬂ:heysqggng gpweteﬁably defines

t NEcorddr, hBS@EREH i flals In@sel 41l te cofveti Berface may befformed on the
the fluid flow, A s bstantlall'¥en ﬁed surface may be

f dntREsgeinD atrke instde ad the sspera t diW'si de of the

cor ner pfsubb@nfidiyi elrlédwurfddie neayr vedoswed anethemintdrsection at the
f or med aroundthetg&J intersection of the first
bausidger the sowse ghige °W20 The substantially curved

sur f acernsyurted araBe0mag ba femcearostd tiae entire Titerseatiar of the first
may be wel ded and sealed into the opening in the body.
Trﬂé’r‘%\ép‘él MNeeerRYd B&®ni ckel al | oy wel di ng. The body and

the i nsﬂfetsdmwnhﬁilyf@w’@dsdrfeeénﬁab@esf:amf&adm&cmradexcsurface
they may be formed fromdifferent terials.
R e e M e ST

mat eri athe wé'hmgmﬁéWMnlaw aflchyIWéI&lhgcon'prl sing the steps

of: formng a recess in the side J{

Che. mai TG, 3P Eee Matere BiRte R o th TR QAT {ohf ey may be
t hgrrhdtbRbrh d|ff§r@1ttnh'@e|@)§nl ng such that a part of t he

insert is |oca rgl

The insert po ion may be formed from nickel alloy material.

The method may further comprising the steps of:

forming a recess in the body in the side wall of the main bore, opposite the
opening; and

inserting the insert into the opening such that a part of the insert is located
within the recess.

The insert may be inserted into the opening so that the main bore and the first
bore are concentric; and wherein the insert is formed so that the diameter of the first
bore is equal to the diameter of the main bore.

The insert may be inserted into the opening so that the main bore and the first
bore are concentric: and wherein a part of the first bore has a larger diameter than the
main bore such that the second bore extends into the recess.

3



30 within the recess. The insert may be inserted into
the opening so that the main bore and the first bore
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that the diameter of the first bore is equal to the
di ameter of the main bore. The insert may be inserted

into t Ake Gashechigay BrhRREOPPRSINEINR SER Y and the fir st

35 bor ?orﬁfr?qjﬁ%@@@rm Bb&lngaﬁﬁth\é'f&fﬁllﬂ tide BrIEtwAN oﬂthe main bore and
first bore has a | arger dianeter thﬁn the. main bore

o inRTtnBdRe IRer § BiReasaREoRsT R WEhaD aHEs L abea s, 3
WO 2008/:04-47330 %@cgﬁ?Q%cgéfqﬁgbresEhﬁmV@’itia)ﬂdthﬁﬂyls provided a flow

further conprisin the step of:
ook fgr juse t3fe abbmeskn tﬁeﬁeb'g%éﬂm{qrg Sbck Y% bipgke the block
ar&gmphgﬁgrtl ng the insert into the second openi ng as

he first opening. Accorézltrh to a secon

aspect a&onH@vmgeg@?ﬁln bﬁ(;eerﬁl@praﬂe eoqdy a&do@lstilgobozse the body

f Iy férnbé@ﬁmkatflééstl!ﬁs pRfiods, [a Efs‘t)@&rtlohrdb@tdvrhlﬁ@ khe main bore, and a
anIPO|d | ock or. valve bl ock, the 0 conpri si ng:

a SBeRIy W%@Orﬁa'ﬁ’ﬁgﬁh%ﬂ?% Wﬁcar'i‘idﬁg%lcﬁ”ﬁe%ﬁ\érf%dy and a

si de bQjiRreih e BiadYboord Ritdt8edto tHERthaimMb@t dn@dstin fivid communication
portions, a first portion containing the main bore,

andthahe giuPRIepor t i on cont ai ni ng the side bore and the

curved gpHhiREain alSubstptighncdrigd sirtels peovidddesrs ackeast part of the
the main bore and is in fluid co nication wth the

ATtATSBEas: beiwaeNgBRiR bareRNsSNa s AN curved surface

i s provindagtepiecidn b&asen PRI haifbotd1gnd tHétsth‘él@cﬁrélp@éferably defines a
bet ween the nmain bore and the side

i IPOETES oMb W hirdy Wé‘@rﬁoc"‘ﬁe'”n‘d?% F5deW Eﬁr&nq H?ee §F'H8d Lyfgce may be

PregfRsadbby triehichestion atlthe GRideedt tiededthemdTitieaflditl fiow.
flows in use; and wherein t rved

h
di spos ddnegryasesurface may bei ﬂ\ﬁ%@cy around ﬁ%qr%l'glr%fnt?r%%c%on of the main

CYoRrehnPfhetdie hdrei d fl ow. The curved surface may be

provided around the entire_intersection

bore andet rﬁ@'u§|°&éh%6‘fr¥6é Tiace 407y, 8e Qfeali?{e a Egénafltp'e diameter of
SUhé gige boRy be greater than 25% of the diameter of 20

t he si de bore. The radi u of cur/g yr e of the ¢ %gtely 50% of

sur f ace' heafpdiis %frfb‘lr‘fﬁwrﬁeﬂ s, ceyss S a‘f%@aalbaenﬁpé?x'

t hBe QiafRtIYF Ehe JB@b@ﬂébSt antially curved surface may be

a convex surface. east, one | d may be praovided

bet ween Wbﬁjqngimllypﬁyﬁqd@#rfa?e Fﬁ\/\%ﬁ&u@f’”&ﬁﬁsu St he

second MQéééthmeQﬁelﬁ eaybeslprovidee Heitwedn thedfirstepwtioh of the body and
portions of the fthegoémy be formed fromthe sane

the second portion o

The first and second portions of the body may be formed from the same
material or they may be formed from different materials.

The second portion may be formed from nickel alloy or Tungsten material.

The side bore is perpendicular to the main bore or the side bore may be at a
non-ninety degree angle to the main bore.

A recess may be provided in the body in a side wall of the main bore, opposite
the side bore.

The block may further comprise a second side bore intersecting the main bore,
the second side bore being in fluid communication with the main bore; wherein a
substantially curved surface is provided on at least part of the intersection between

the main bore and the second side bore.



material or they may be forned fromdifferent
materials. The second portion nmay be forned from
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per pendi cul ar to the main bore or the side bore may be

at a 30 non-nine degr ee le to the main bore. A

r ecess AFEYTIBY %r%wrﬂle?f ft ?fﬁ‘ggt%%ﬁ?nf Wvgntéqndgh%ﬁ prggvided a flow
t bR cRRisBeMBIyEor QpPasid B-Biddke trek dodap reaanifdlb eblddkookvaieey block, the
further con%nhse a second side bore intersecting the
mEPPFBYY §°MPEHRI'second side bore being in fluid

CONMUNiaC&ddy Maving tamadrendtamaintere andvbe bpemingiin tB8 body in a side wall
su?st antially curved surface is provided on at | east

p&F tNedPaPPeE nt er secti on between the main bore and

t he secopfsh@e hssre hadind\@ BROBOAZ B2E8ecting with a second bore and
PST[ GBZQIO.?/ 050501 .Accohdi ng ‘tho a third aspect of the
pPEVSR fIHid\rORMSHcation With €A 8iNETi ded a f1 ow bl ock

assenblwhel€ln, insee ase insért B dedried inehblopeking imethie ooty such that the

bl ock, or vaJve bl oc the . assenbly conpri sing. d

AR Bt SELHE setrriont Bt o TR EABRy T ben Bty

ihn a Sivd‘%frc_&ﬁﬂhlhe ki)r’c‘seﬂfis phevidwali wittb arseibstantaligf curvesidsurfaseran at least
aving.a fjrst bore intersecting wth a second bore

Rt S gt ctp PEE A LR AT At T oS R, DB Cher

wher ei iExairipldssef theherdsasteinvemtoni willelbd eldséritted witle reference to the
openi ng in the body suych that the main bore and the

s ECEAAPHYING fgUEes MWNIS d conmuni cation with each
ot Ber ; F-I-@Jr.éfleﬁ & O shdve cioas eedtions opa priordettubingthaagar.
substanti a curved surface on_.at | east t
i nter S?&QWFS?]%B&'\RE&]SQ%S PP PEBIGE Ogr?dbl?ﬂggéc&r:%n%w%e present
3%@mi@nge@h@s nefin bbre gdessiad outterent i on wil | be

escCri wth reference to th CCco Vi ' . ,
i ORI  oipie et g PEE STRAR DO she, PRt invention
Phafihg &l rhainoreigndias@gieroutid Fi gures 2a and 2b shows
Cross ctions of a block accordi t : .
i nvent iTOAR&YPMYYSA? FEISR 5886%1 3#;1% bE:% §i3 g&gﬁ‘lgﬁé? ﬁ@ﬁfegsgptemvenﬂon
3 rehipy maiorss asetid side ofitleas.bl ock according to the

present_.i nventjon _havin g:T e ; :
out | et .F'S?fi"ﬁu%] 8" V3 ﬁo%ssag%‘fe}ggséf;bé%% %%C%g? ngtilt%c gresent invention
aaeingdianainddré ang a aglerdutienwigiolh fooms aBOnlbtfor figd &njertion.

Do, gl S8R RS e LB SRR 1A Byt venton
hangving m erargedoody.and a si de outl et which forms an
Lot orfl i Wt S e BoE B SPUBEB Bl Rresy mventon
having an enlarged body.
Figures 8a and 8b shows cross sections of a block according to the present
invention having a main bore and a side outlet.
Figure 2a and 2b illustrates a tree block in a tubing hangar comprising a body
20 having a main bore 21 for production fluid. The main bore 21 is machined in the
body 20. An opening 22 is machined in the side wall of the body 20 and extends into
the main bore 21. The tree block is formed when a side outlet (not shown) is
connected to the opening 22 such that a fluid path is established between the main
bore 21 and the side bore. The main bore 21 and the side bore are in this example,
perpendicular, but there may be situations in which this is undesirable and they may

be non-perpendicular.



having an enlarged body. 25 Figure 7 shows a cross
section of a block according to the present invention

whamsmzg2eh enl arged body. Figures 8a and 8b shPUBEGBR@IH50501
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sections of a block according to the present

i nvention having a main bore and a_side o Ie . Fi e

25 and DS PIATRS & €6120K REEPBISHR 'TTeA % i 3G HahGHPE body 20
C%ﬁBrtI'\@ 'ré&aﬁ%d@%‘benﬁ@ exfena utivgs ha1edre 210n© tAd obprIte side of the
producti on mai n ed int

D03e 56 SURh b AGTESST O WRGITH A IF T HESSS TN v gy diameter

t @ﬁo@ﬁ@}’ﬁz@tcﬁé}deﬁéﬁgéﬂQﬁaméléﬁshdldh&!tYZﬂbn Therigse?fl23 A&ea rectangular
tree block is fornmed when a éJde out | et

c SRS gestion whichds d‘ﬁ@rﬁ FF'gCtaZ@“ nOREPIRG 'S &séqy uﬁ-@w&)j{?rhlhesmsert can

e%@@laic%&ds&%r\{\@fféhdtﬁ@ Jhap8 anb &eopshirania thb@®ody deuld be shaped
bore. The main bore 21 and the sjde bore are in this

eXa st thatof it HoRyPRTPar 5P here may be situations
in whi gty inBers 2(3313‘%1@8@ baet Ehé?p’edcdrl"é%)bomityg tdehe opening 22 is then

non- per pendj cul ar.. 2008 PCT/.GB200 0501

e TaRdhe PRS0 22cHRGOPEIF Zageirige 6T OFREGPIDY Meteral and

t h:%n%t@%f%nbcmﬁed fvet b@éﬂﬂéhd @Indachfmes seesridangbb@r 25 formed at a
peni ng extends across the bore 21 into the opposite

sﬂlﬂ’@"%ﬂg'ﬂpeeaoﬁ‘cﬂ”éem such that the diameter of the

bor e 2IrHeSinédicp®aS@shdseam &2 dpeningad?2 slichntabtethe irsdedtisrfirst bore 24
at 21 a to an enla '

ed digneter sh t 21 h. Th .
i rigalignedavifhtoe gquéﬁgrg?@ ﬂ]ls s aétpggggm Saec.gstqegﬁn \?\‘ﬂu&%s? by the insert
Wté‘]ﬁfﬂ@%@ﬂﬁ@|eﬁfar§&becﬂ1bm9tdr$oruﬁdcby tHewpering 22heichnisarthe insert's
can ave a Cro n of anot a
i Rra 7 e AP il e CORADUE 0 MR AReIPndereop!  Flu
t f't%rrﬁ?@ﬁ@atnﬁﬁ@é troB e@fabtumgl besesdn thﬁnnams;eret 2P23antéha side outlet (not
an outer. shape corr ndi n t he n th
RSB SYio i ot he R RaAgE Sondar 2o pe J8eR22 o o
from nitKaleetkb®ysicrmtad Ie@dasmﬂﬁbquit@memss tret mnef dmmeter 21a of the
machi ned first bore

Tt St e LU AP e o
2% laciird spesedd foimhBe aserti 28to2ackh ol dfhiaé tutfrgy hangar. The insert
e o St A LbAB TS e
| NRBBEquedHY eitdhingdiolt @ lkebee ardnasogetush anﬁcerbetmafreﬂhebyckel alloy

the (apenl nnggiﬁsluch izgat the. [ nsert' s 15 f! rst bore 24

ncentric with the main bore 21.
Fl uid THYTBUWBH G@khictst 14Soﬂthel$od§€123bi; iasoedad eitherdrket Aoy at certain

e e e LHRaE i oben BRI P e of e

Torddeh segificpsstesl puglisés@sédin thensen e secdrs) bara @5imseah a position
meter 21

glytﬁﬁy %ﬁlérfacg q?gﬁg;ef %ﬁig?iﬁlgoq%i lsisﬁgﬁngelllyglg% Efyﬂh thE 8@8} |5}n’eter of the

al haRy 20280 tHatthdi drgir6reextferndse bfrtberbbine20 asteelpoglﬂom of the insert 23

ea‘g r1'=.ol(|ac?d AoInc:keneallto;l/J kc’;‘a%gmgac%%qgen -ggewélgesae F\to the outer diameter of the
body 20 with a consistent quality weld because there will be no breaks in the weld
which will affect the quality of the weld. The sacrificial steel plug can subsequently be
machined out.

The insert 23 also comprises a curved surface shown at 30 in Figure 2a. The
curved surface 30 is disposed at the inside corner of the intended flow path of fluid
between the main bore 21 and the side outlet (not shown). It has been found that the
curved surface helps to reduce turbulence in the flow paths when compared to a

6



23 itself does not need to be clad because it is made
of nickel alloy. The bore 21 is subsequently nachi ned

wooiosozs2brave a snooth flush surface between tPET/GB2I0EH050501
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alloy cladding 26 and the insert 23. The outer
di aneter 14 of the body 20 is also clad with nb(?kel
acpyentional St inside comer geed inopror tygng bRNgrE. LBy 90 inside corner we

Cﬂﬂﬂ%‘n%?ﬂhe Gl 'shbfaé’é%ﬂh@%?b 9’0 aﬁﬁ‘ %@b‘é@f ngjkﬂlﬁfge@ bt anght angle

a sacrificial steel % is located in
| o e SbesdiRd. B Sunsdi Sige AR It PHEN Hige 1 Sciculaton

S 'éF Lﬁe Qhé’f:oﬁ@rewﬁ&?fh'efﬂ'uﬁ fﬁ:’wsmdﬂrﬁltHeSm&H bkt torthe )é.ldfe| dugét.
he outer dianmeter of the body 20, so that

ent ir e Top invgntass ehibis aﬂ@"w@n gu§ InYeStigatechirias 3 tylp!ag,‘ﬁa@gars and

t h?pbﬂl%@l%l; tl?e'3 ﬂoWSpaﬁﬁ”He@Nee‘h fHeCk@ln BbreOdNE ltl'%jdidég)cﬁéﬁ/vmch flows
hen be wel onto the outer dianeter of the 30

2@qunﬂﬁhgngt@mgmg§pequge@ug]e| ch,m%@ gopee Ay S insids @rwq i }/he norm in
b%rlproarpﬂff)?ﬁ%#n@a&i}%c‘éﬁ Hof thB btk ¥ rhécl'ﬁxW@CtThtehﬁNentors have learnt

; e sacrificial steel u
Slﬂbmmu@vn@@e"lﬂ@dbhﬁ the gffeciive floweares Bdpe poar %l'? §deduced causing

C%rméilr?ﬁﬁ\ \% ?yr%jea%lércff ?9% IsdeaueL &tthémaqjdh & r@éifc@la?@d flow around

curve ace 30 is disposed at the insid

cdnm@ff io$ide Imrmﬂﬂt%ﬂﬂjéti athieve pasuitable flowirate, 4w Bé'PﬁB’eﬁf the flow
t he n |
hggmggye naggﬁﬁ'a?e]aﬁgt q-thhge?%r%f %ggq surﬁ{g (éa Pcﬂfqd%@@%&dree&ﬁg%r creates
t turbuleenfiew iandtthe cbtrespomatnbshlgmeﬂioglbmﬂathedlutcbcwse@ high shearing
200% %g%@gd Fﬁé %?8545%%%9%8 s |Q%\ﬁgﬂgb@'g)a\r} ﬁl%ogﬁb?lo#‘ foaming
c and @lﬁw%onmﬁotﬂm intthe ﬂundn eThlss @rd@@@lratﬂe beeausgtlee paxt process
and t he e h

gage l%hgg E(Q g%;? Hﬁ‘\ bt tﬂ% @iﬁg‘%gsb??}%kg"& éﬁét"gtaeéé;g?h@rﬂwd which
r éab heah atx!wect to ahearing, thedluicbwil sequiieenlong émeeltaisgttle (vaygh results in
f romt h et. 5 The

r?\(jgﬁe %p? g)? 6%3%% Sgg%iap%nﬁ]ﬁg%é&%\%est i gated prior
art t uﬁ‘hngdeamfgalr\ﬂaobmdface 30par thedosest 23 Rkows thw fped fp flow around
S, 15 Bl S04 B e i oo

A thGEPIense dad oencnaelredusect ﬂ”@anog mAceprdipglyothezide ouilst H@t shown) can

h
e

t Hmcerﬁs‘eealt pl/thef dross- moeanalrareawef ihei side gutletiis eﬁ@@\yglwsed This is
Cau gar& d@ar’m@ LIIABeLELASH Fegj F?s‘: gﬁ?aﬁﬂc CJSQ(V‘FQ%LFI%Srovements
I on o recircul ate ow ar ound 9(P
I rtsncbe foonchbv ealuiging thectipmeter &f thei maip| kore %v\m Ffb?t *éOdYtereSUCh that

vel ocj agt I t

R e

crrledmm the wrbulermetmﬂfhe)ﬂwd;nahlﬁ freshowinrie Sfasrl $ryard g

vel oci t f.

fluid. Je @S%r@l L%}%&@%H%ﬁﬁn 5 %ﬁd %tb:cﬂgdff ?g;rl](ey‘%lhdg'dhnhg%hlch the

oi ihseutofinst borerd4 amd)aenqmg bpse aha@refanmned.olbe soeer hetraen the bores

h |

o 38 A TR TS 1980 1 e o 26

Bz tis ereafe Ihlae:usweajtselrfeﬁe Bhie Itfis anly papsielR to ﬁ@@hmééhe curved surface
U%S%éautsg f?&e\%rrrlngg ort B f\L%H %%W' k lis BABbESHI@ th IRsLhine a curved

whi ch resu
surface on the body 20 of the tubing hangar directly because an appropriate angled

machining tool can not be inserted through the main bore 21. In this example the



a larger and nore expensive separation infrastructure.
The use of curved surface 30 on the insert 23 all ows

W@ b@sor2ddl to flow around 20 the corner with BEI/GB2007/050501
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36% i ncrease in maxi numvelocity and therefore with
reduced turbul ence and hence reduced sh

A@@@ftdﬁﬁgpg}\mqqqé)%ﬂtd@o%qnqls& b? Aejge %ms?g%hgg%rég on the type of

MREiE Rt Lse £@r Mt iRsatt. smal | er di aneter (as corrpar ed to
prior art side outlet bec use al

cr oss- SN RMRI% SHPWP He 95”&@ ‘Bbﬁrleétf‘e NS 2P &g Proyidpg with two
U%ﬁldved EoacdsS30 Qﬁcﬂ B Gothdal ot tRél RfeagRO0RsiBE ¢atifees bt the flow path

reduces wei ght cost. Further i rove

b@emﬁ@dh%fﬁ%ﬁ!’%fﬁﬁ RO ABeer TGiS2 RESANH B4 ogythe main
| Motde1 ROthe AHied H6||é Jid&le fw%h&or@@ﬁl éﬂtfﬂh‘é@e@ﬁhd yorf 25 bethe insert,
fluid in the nain bore 21 is reduce

r derufey wikhdend, ko ayssshestithe sReP B?f@dﬂf'rmg&"lgs s entop of the

F'tt%idﬁ%aﬁ@araétd sBbwn Trl"@adu?@%ljtarﬂﬁtheﬁ dﬂi!blﬂsnﬁai:kf bn‘DﬁtBeif to flow out
solid bl ock of nickel allaqy d TB’” & the
f

f irguomHie’ ouieh i e SERPERYS 4. WA ofi{BE Yebotd curved

CQUASEe BethEaNtd RRIUBOTRS oveldhasdt, ar&ﬁtr@uﬂumt ihythe fluid that has
machi ned b |nsert| n%éa tool into the insert 23 (via

t hevesdidsth 9&30‘2'5’) reate the curved surface 30. It

i's onl y¥iqpess Q{oa/st@fdﬂmhemmb@f ey meshtunftese twdBide outlets will
because 1t is fornmed on th

p(pgsqrgylgeq dherskitfa being,me |ged iqﬁ*tgl&i’d’gﬂuqm%ebe&bgp EQ)dy 20 of the
Oftutltallh% héhﬁarﬂqr\e 8¢ ?f twlc'ij |é@¢é|ls1deb§mat$3ﬁears tapipthe pwo aide outlets can
angl e machi n ool can 1 ed

e B el Sl STl (65 e Sk, e
PQTArﬁB@O@ﬁth%%@bore T Rrdevers intheh (1TetBert) uheri theodwhelter of each of
al so be for r .cast de

. ' he t
mifePaIoUIRE 4R B TnEnR B i e AR AR o g smaler side
Shpet ik thdtisaianésr aivaeean beheed nsmetmdaaaumtspr ovided with
t wo curved surfaces 30 and 31

f h
and outtd9¥e ShHeAugheRamp ovU’E:r Yre 5atﬁ"8t i 'ﬁuidhgfrom the side

?Fddﬂetbtf@rtﬁe %rl]rab&etiﬂe viatthe Qtseh(me Inltinis ¢age, flvieein ifjected through the
ows fromthe main pore to thrg?ggut et . bore VI yﬁﬁ‘ﬁlic buffer

£ 5108 OWlst BoYR Tan AT B ol D BEET 25 5P RS Lk
t %nfa |4©VhSpWolsﬁe ih%rﬁécblﬁ?d pyi@er X oThe hmawledmﬁdr m)’ree4(25elps to prevent
f) he t ’(E)é) of the RS le. th
CHERAIS e PRomet i e BELE R g xgmle e
f Llﬁ’é!érpm is rhbémrh@"lmﬁd SmlléumbﬁheMbahé imeeﬁebowd irbBigare25,. that is with
e provision f
t ghe gaw tPcHg ol Secona t[eﬁ/e% éﬂp%u}pzsgﬁceﬂf%gﬁ]o%\llspfﬂe curved
f |stundcé i be MagchineaveT Bétatsideshsf tseesad. denee t8& opBhiggroe the insert
¢ BANSpR el e SSEL yPl HOERL S B8 o .
{mg i fiemgtire aesﬁcmda tuhheu@hntdrae larthllsreelarbptéythéﬁwanrﬁ boﬂee’21 is located
ubpi n
e Ao 0B Haior s 8iefeettr P SRS et 618 Ut b§ s 20 previously
sn@étslcﬁmeodl uﬁ@bpém@gmparremetmda Martiyrefese peojenis fugther Fdo the body
I NSt ance

R oBon R S R B R 2 ggones o e

opening 22a and then a filler sleeve 50 is inserted into the opening 22a such that it

abuts against the insert 23 as shown in Figure 6. The filler sleeve 50 is typically

fabricated from steel and forms a friction fit with the body 20a. The wetted surfaces of

the bores are clad with nickel alloy as previously described, along with the inner

surface of the filler sleeve 50 such that nickel alloy cladding 26a forms a flush surface
8



the side outlets can be five inches (12.7cm each. An
advantage of using smaller side outlet is that

WG pmBl23203al ves can be used in the side outl et BCT/EBYWITH50501
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5 shows a further exanple. In Figure 5, the flow of
fluid is fromthe side 20 outlet

iihithe neesesd. 5. FRUTS P SHESelE! AT STl acr g S8 outet i

t R&QEA il PBce BY g@lts@@t |aﬂH @éé&lbd ifsathe ﬁvany@oalmtthT@sket 53.
insert 23 is provide | %{i raul i uf f

opposi FEWHE 5@@’6’6@6“'6*&?(’@"2@" "ﬁ‘fﬁﬂf’?u?’fa@"pg%is?é}?nn@dﬁg“re 6. In

4% belaspibahe hAWEPbre Z1hdbésﬂio‘?§kteﬂd bmprtdly m@mﬂmglmgy 20a and
the interior surface of the bore

| N ITRGE BamoU s R e WOde: WP Hasm AP BYEDH Fompletel

' @%Dg h SHEOWReit D35 ONTRiInfed $Utike 153t Wi rhBichifed Inetheeingsti 23a on the
bore 25 extendi nng conpl etely throﬁjgh the insert. This

aloutsige eaeerq tRaliHid How as el @ thaiNAHE KPTER on bot h

si deSI gfugh@elrhrfféﬁfrﬁentghﬁﬁ Behtfbllmﬂew B@a@’hg gfe diagetdr of the main
osite the si out | et

G RBTo0k 5o S i BV BPEL L @ ore 2

f ug tRIce@X@ARhER thi ﬁe'&béesemnmhﬁjlérhe iraha flolr e TRi% ik Sllustrated in

|ocated 1in a body 20a which 'Oﬁdaﬁa ter Cross

sddgurem 8 a8 85 W homs ayengmriet §3|u§ dlaéraeters 27a and 27b
deghrrédiedlto tFBQ)O@?QUIdﬂQ\eZ&w bfithé bed;begly TR alidanfeteredfahe bore at 27a

projects further into t h

e o v e st oo of o DY RRR A s 7 rcnes
| NtrR didlReteP BERE RieZAMebiB & lhdﬂﬁs Thkidskef aslearvgedbiBaindore 21 also
inserted into the openin

agdpysthe ferved, surfacer3 H’sg% :%%gﬂdgxﬁ?gn re L?E?és§ct|f>| h 8f the main

sliRey 21 20ditse tMBIcuaét Min tl’ﬁlﬁbkarﬂﬂbeﬁm’ﬁ éméhlﬂrmi diaméter bore and the
Qa., The wet

forms a friction fit

S eEEapS ST B A R SRR AT JRpofy nerease
pﬂgu?plulg%/ descri bed, along with the inner surface of
e e Sh R ies B e % a5 3§ B ke atoy
PC;%@E@(QQ%W@@@QlaISWH&fderImﬁréonﬂé% othen iigbleentiteial such as
si de outl et 5]®|s Qut | e

Th
r dHRgstey Ipﬁormla e {?ébBT Qgﬂ’mg@yaﬁ%eﬁss gsllg%er{ags;%ﬁn%:factured from
t han it Z)RotWokbibR feemisetset3o beiriekeballbysimed ® the bore. Instead,

further exanple simlar to th I h

e Rorosr B npb e e GRS A0, bR AR ooy
C ORBERINRIaY sleki@Uoh tbrh‘g%téwdtseﬂ(]a raindl enbudihéo iwitherand 2Ba corrosion,
is nmodified such that th

ore.24 d

X BRE OB R O 1 T HEG 54425y i prgcton fuid o
Swtoétegmje%ﬂom ﬁwmé]?blsﬁeideis ﬁotfjrhfdlt@belctadZSa on the
out si de_corner of the | ow, a
cor ner. I'pq“lr{vlq@poq Hﬁ? SUs d8§;ﬁ§'b8§ ‘Q\{’\ﬁhﬁeégﬁ %ﬁ aépg'!bn hanger.
: Rﬁct)\ﬂdta\%m?i 8ho@fl Hehﬁbltwltrmt trl&?rneeri’tibnl i rtohdamhed:lyo a(uking fhanger and

a e i

boqqéxldzqquarﬂg)k()lp%Mtg%&y%&ﬂgemttrgﬁ qf!ch: nm? égfs%c?ﬁé {aive block.
t ur bul efc@el daskher 4 ltubicg hahge, tise inskr sthoaldeloe inade as compact as
Fi gures 8a.an

8b whi S f
Varpc?sgllp@ Jhésﬁgt gu%g%lgﬂgg Ea/%ge?é%%n &gal&ﬂ'pcth%ﬁ%% g member in a
20w@ﬂhebb%n@ﬁﬁapﬁa¢d1&) fupgprt 2. to HOe, ad0gnends weight I(u%ﬂb@nees) This
gglgagﬁasi;@ pﬁls:qggq{gesdotgyg&e%?? r{ElnoC ﬁg%]?ut}i%eh%e? aﬁ!:l it is therefore
desirable to minimise the amount of parent metal removed from the body of the tubing

hanger.



The dianmeter of the side outlet is 5 inches. The use
of an enlarged main bore 21 also 15 allows the curved

wWeBAazr0B0 to be forned around the entire intRCEEBRI0GHAS0501
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of the main bore 21 and the side outlet. In this
exanple, with an enlarged di aneter bore and the
curved surface fornmed around®MNMRntire intersecti on,
the maxi num vel ocity increase is only 15% The
inserts described above are nachi ned froma soli

bllock dF mateakre’ MHACEHIA (IRYUGRCH iy ol & igctpdree block,

f ORI BISER SQUERcAIGHRT theUhdtBbd EorfBrisiig tk stapslvfas
tungsten, | nconelqgé?%éﬁeSt ellite(r), or low alloy steel.

| f the MFEEHRI R & A8BPEY from tungsten it is not

possi blsgriiRg ah BEehing & the bdPr Nsiek @lall af theynaiebdeg t o
the bore. Instead, the tungssii)rg i nsert woul

. . \ @?have t8 b q
be | OC%@VI@HQW insert éﬁélgg(ﬁ] 03 & Juerseetingt W ap3pcgnd bore an
héiald hfefcatibn With@stgbthepsert is hard enough to
w thstand the corrosjon, 25 erosion, h}/cﬂ%gen or

t

car bon TBIYRY e SERBRAtAY EnBiee By Rt fheotersection
f 1 5éimledH the Vet 8brd dHceBiE is@torid Borel adad so does not need

to be clad. The invention has al so been descrjped wt .

r ef er erffeHNg K& 'GB?'F]Q{“ﬁé‘ﬁ"g@P?”'”%%@Ee at ﬁ\e fgrﬁtg?rg 'Besugswnt'a"y
Nadlighed Wak tH@ainmeeain srher B piolidd b Mlidefdwt ath betWEenghe main bore
hanger and could equally be applied to any T-Bl ock,

t r358 the 82%CNdReME f ol d bl ock or val ve bl ock. 30 In the

case of a tubing hanger, the insert should be nmade as
conpact_ as ssible. This is because a tubin anger

i <a crit t"i‘%tagé)?f:i:‘ﬁfgtn@r@ aBhdr VNEEHB AP | e FFarelsgformed by
anfladghiminglave to support up to 500,000 pounds wei ght

(227 tonnes). This |oad has to be supported by the

parent netal of the tubing hanger and it is therefore

desi r ald endtRodniadtsrimg foheithermibnh Oforpadienk, mbkedin the intersection

;8{%;%3%% ip%séglveet%%%w%% ) trcla'I %IEP B%rﬂ%?%@% 8v3\ic luid flows in

mapef acturing a flow block for use as a T-Bl ock, tree

bl ock, rmanjfold bl ock or valve, bl ock he et hod o
conpr i SAHgVRHEMSTDE FUNGH. SUEfaf hiPAPRY ©8 tﬁ%imerﬁs{:}?ni 3} the inside of
baly codner 61 thg flaid flegeni ng in the body in a side wall of

the main bore; providing an insert having a first bore
intersecting with a second bore and being in fluid
CMUNi & ahéthod ictbrdeactd oiers, vrareihng sabstabisdlignduredd gurface is

d f at | t f the int ti
oSl rerserdt 2 Ul HE e TS kg
inserting the insert into the opening, such that the

RN PR e I e Ty —

neth& ehtreéntersection of the first bore and the second bore.

6. A method according to any one of the preceding claims , wherein the

substantially curved surface is formed as a convex surface.

7. A method according to any one of claims 1 to 6, wherein the insert is welded

and sealed into the opening in the body.

8. A method according to claim 7, wherein the welding is nickel alloy welding.
10



and the second bore. 15 2. A nethod according to claim
1, wherein the curved surface is forned by machining.

w@2008/0m20hod according to either claim1 or clBECTGB2007/050501
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wherein the intersection between the first bore and
t he second bore defines a corner, about which fluid
flows in 20 use; and wherein the curved surface is

f @ med LometHiRl AdtbRIISEES bRy oAé of BRirh§3i tdes, obhertinethe body and the
corner of the fluid flow 4. A nethod according to

clingemase fofmed &iom hesapstaaeral |y curved surface is 25
forned on the intersection at the outside of the

corner of the fluid flow 5. A nethod according to

clI'8 m 2 meffinsh %qqqrq'mtq:aweae%@mqi § oPiRENAPG ogy and the
t R eftrd kSmieRtiRhs it iedhmaferiake first bore and the

second bore. 30 6. A nethod according to any one of

the preceding clainms , wherein the substantially

curved S widiase atsordiag 1B &laws 0, Gonure tharifiseee porfion As formed from
met hod according to any one of clains 1 to 6, wherein

t meckelRlloy imateridlel ded and seal ed into the opening in

the body. 35 8. A nmethod according to claim7, wherein

the welding is nickel allo | di ng., .

2088] 0F9PORHCE ORI BIP IS GH B SBTE 1ie o BBRFRisneghe steps
any- one of clainms 1 to 8, wherein the body and the

insert are forned fromthe sa terial., 5 10. A )

net hod faEHRg @i rﬁﬁeﬁso'”atﬂ]? boA¥ ”blmsecg‘g? il of (tge gnaiy hgrs, jopposite the
t Rpehipgyarnd the insert are forned fromdifferent
materials. 11. A method accor di ngjﬁto claim10 t\/\Amereritn located
the i ndesartingofhei BTt te sraBeninGRYChINgk & P Ph§Ne nsett is locate
Medigid @k .reddsl2. A nmethod according to any one of

claims 1 to 11, further conprising the steps of:

formng a recess in the body in the side wall of the

Mejan by petiRRRRSbidM thelaipenivhgreiraing iddert is fr@ettedintd the opening
insert into the openi ng uch that a part of the insert

i SO thrtdbe MainperRiaRdihe rrsgk&%@?.re ¥ c*R"tet hod accordi ng

t o cl aighdieherdianeindetthefdrimeeisb that thesmnteter ofnhe fitsheore is equal

openi n so that the main bore and the first bore are
Cgﬂg@n |?qn@ter oP’%e mahln bore.

14. A method according to claim 12, wherein the insert is inserted into the opening
so that the main bore and the first bore are concentric;
and wherein a part of the first bore has a larger diameter than the main bore

such that the second bore extends into the recess.

15. A method according to any one of claims 1 to 11, further comprising the step

of:
forming a second opening in the body in the side wall of the main bore and

inserting the insert into the second opening as well as the first opening.
16. A flow block for use as a T-Block, tree block, manifold block or valve block,

the block comprising:

11



20 and wherein the insert is forned so that the
di anmeter of the first bore is equal to the dianeter

w@ooshzs2omi n bore. 14. A nethod accordi ng to cPEI/GBL®;7/050501
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wherein the insert is inserted into the opening so
that the nain bore and the first bore are concentr|

25 and apeyehaying anain bere machingd in s kedyAnd,a | Qregf@ﬁé the body

d'b%m@tf%!:méchﬁﬂattIE@st'TWbrbobchng a$|k5f|boﬁf¢atcdnt§m|ﬁ§wdwbmc&e and a
extends into the recess. nmet hod accrg?rdl ng to any

orsecestd Raripheontainiga the siglg, PP'ﬁ’eﬁ“dGB‘ﬁﬁﬁm’g?’ AYT2%e step

of : 30 V@Hérré\'h M 8ide AP thiErBERE M MAir Bérel@dyis iim filtildecommunication
side wall of the main bore and inserting the insert

i M theaalebRd opening as wel | as the first opening.

16. A fdewtirenka §t%stéfﬁ|§||)a§uraedr smﬂfeﬂﬁlﬁs prdvededdbroakleast part of the
mani fol d bl ock or val ve ock bl ock conpri sing:

In%GQWB?WS%@eW@F@W%SG@G%%e body having a

mai n bore machined in the body and a side bore, the

oah i o B AATHO0 A Eatal WY o B1Sse g Riiesh The main bore

chn}Ei'tﬁé‘ s@smrbbﬂé dléffrh@ﬁ taft@rrgdrdgoﬁcwrﬁchﬁmdd fldves mws‘eed _

surf ace; erein the side_bore jnter [

bor e arﬁﬂ‘dl whereinithe, crved sifanReds fisppsedson V\th t(sﬁgn’ﬁ%n at the inside of
bar& coraBHotMhefgigmon. substantial ly curved surface is

provi ded on at |east part of the intersection between

the main bore and the side bore. 17. A bl ock according

t ol ai Mpldok wbRr@hg tbf@amnﬂer s@etdirom beﬂsmmny heeirveli surface is
bore 10 and the side b %&Ie\lé}gs a coréﬁﬁ ﬁ ggl
WHISeSER GNdhg PERRESIHAN ke oy RRPANEhY g Py dow:

surface is disposed on the intersection at the i nsi de
of the corner of the

ac®or dihglocs acryringfe ¢ %}mé%ewhetf'%{k‘ss%“é‘fﬁdu siiffage g, proyiged around

SURE aR@relisterskatich GRS 8Rirowbre AAd thd @deperiei on at t he
outside of the corner of the fluid flow 19. A bl ock

according to claim 18, wherein the curved surface is
prayi dedl pigcRUtdordirietoesmyi 6ife bhtiaihgetd t®at gfwhdneinrthe madius of the

b d the side bore. f Kk
A OREReCE ISR B 2530 of N Tr R DHBS SRR of t he

curved surface is greater than 25 %of the diameter of
the side bore. 21. A blaock_accor to.cC m 22
Wi o e OB g NG A, 2 e peadifh SbEF R gLipe curves
| SsUMABE PXApPRG BMnMteR050% of theelighetardfane sitletbes si de bor e
25 22. A block according to any one of clains 18 to
23, wherein the substantially
22. A block according to any one of claims 18 to 23, wherein the substantially

curved surface is a convex surface.

23. A block according to claim 16, further comprising at least one weld between
the first portion of the body and the second portion of the body.

24. A block according to claim 16 or claim or 23, wherein the first and second

portions of the body are formed from the same material.

25. A block according to claim 16 or claim 23, wherein the first and second
portions of the body are formed from different materials.
12



curved surface is a convex surface. 23. A block
according to claim 16, further conprising at |east one

wowedod/omeozveen 30 the first portion of the bodpCHEH2G0MEO50501

10

15

20

25

second portion of the body. 24. A block according to
claim16 or claimor 23, wherein the first and second
portions of the body are forned fromthe sane

mBger i al plodR ateordgskint@e0WikREn te ebeind g&itien is formed from
claim 23, wherein the first and second portions of

t HNCkBlRIPY &F AURGRtPRMatardn di fferent materials. 12 WO
2008/ 023203 PCT/ GB2007/ 050501 26. A bl ock according
to _claim25, wherein the second portlon is fornme dt om
he side bore is

niZEkel Aablosk aSFordngiet I AR Of Flims 9639 26, WiesER

acp%pdeq,w@gm}g)@@yngngo@f claims 16 to 26, wherein the
de bore is perpendicular to the main bore. 28. A

bI ock according to any one of clains 16 to 26, wherein

theg si deplbex cho‘idlﬁé t@any"@tﬁb Bi Q15h¢ TheEr B2 whieedie tHeosilidBore is at a
mai n bore. 10 29. bl ock according to any one of

cI”@PrPé”ein?ngQQ”Q'?lﬁ?f']?ema'&?ﬁfﬁ| sing a recess in the
body in a side wall of the main bore, opposite t he
side bore. 30. A block accordin

CI7% e ALop A6 S F TEHADR 1] 15 28 BN CR P Sgen recess in

bar&bbdit iRraSHed Bl ot the nih BorObShositd thessidebetesi de bore
being i'n fluid conmunication with the main bore;

wherein a substantially curved surface is provided on

atzol eay bRﬁktac‘éBro‘iﬂ(?eto bR Bhe & ttheridias Wweer R8iefurthémcomprising a
bore and the secon S|de bor e.

. Aflowblock . . :
aseersl §dfeoporgslgte5§ecgng|- the g@an bp‘;eeé%%|sgg1>(oc§)ﬁgﬁi lPoﬂaobelng in fluid
ﬁlc@mfnmfcaﬁah\r?mhtﬂgéﬁ@iﬁbdgbe assen‘oly conprising: a body
aving a machi ned mai n bore an openi
in a si®reiaId suBstabiRLY iYe BV’?Cea'SpPré’f’ ggﬂe Eieeqsf part of the
hanteR@cior bdtibem tHetmbiRtbersatd thegevdridside se@eond bore
and 25 being in fluid conmunication with each other;

wherein, in use, the insert is inserted into the

opENi NEA fisw bltek Reskmsiyedt usbaks a TABIdtkbeseeblacid nbdrdfold block or valve
second bore a e in fluid communi cati on with each

ot K, tRASSEMRYIREWHEErt is provided with a

subst arg byl BaviHgr & @dckibéd A ote ahd laaapeningar thedfody irea side wall
i ntersecti on between the first bore and the second

b(ﬂféhe Tgln bore;

a preformed insert having a first bore intersecting with a second bore and
being in fluid communication with each other;

wherein, in use, the insert is inserted into the opening in the body such that
main bore and the second bore are in fluid communication with each other;

wherein the insert is provided with a substantially curved surface on at least
part of the intersection between the first bore and the second bore.
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