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Introduction

fhe urtrr.rlitclitur trt this ETP murors ser:llon I6 of the revrsecl DW(Dj.

All Pote Pressule Preclioticur actrvit\ shx.ll ct,rfirrm to Erigineerilg Tecluucal practrcc (;pI(l-I j _ pore
Pressure Preclicrit.rn

I A SingJc Point ol' Acuruntlbrlitr shall trc dcl}red lirr tlrc prepurutior of'a porc and Jiactur-c
grudtent prec|otrrxr lirr aul gn,en u ell.

2 TIie predtchon cf prcssttre li>r a BI'u,ell shall he prepared bi' a tpalrlied rrdjr,itlual ulrtr |as heen
traiued ou BP practices irnd u'tlttl'lori s

3 Al l  indrrrt lualsplepanngprcssurcprecl ictronsl irrBI ' ]rr ,el lsshul j  hur.eutteldetl  theBp2Ist
Clenhrn' Pore Presnrre Prirciples trlinuig course

'l All rndrliduals pleplrutg prcssrlre predrotiols lor BI'lells shall have been lr-aured on the use of
Presgaf

j. The_rnetliocis nsetl to prerliot y:r-essule slrall lre corsrstent litli tlre BP por-e ple:rs.ue prlolrces
lorkl'lou {AppeudirA)

6 El 'en lel l  operettedbr BPshcl l l in,erplessur-eplof i . lenhicl istral l  inclut lepore-surdfl- ircture.
sl r r I c li lcturc. ar trl or.erttLr r dcr I J)r esstt r c-\.

7 The pressule profile shall e\pless tlte nnerer"tiluities ass()ciirted u ith the predrctr<t1
tl. 

'llie 
pressrre protile shall be nptlatetl to nclnde cll leaming-s fi'om c.ll'sel n.ells (cff,set pressure

lnea$u elllents. ku;ks. curreul state 01'depletit)n. etc. ).
9. A valitlatron tevietl shall be cortclucted ou anr' Prediction sutrseqnent to :ur! rnrior c:lunges rn tlic

prollle The validrrtion revicu shall haie included ?rl lerst ule:rpproried auditor lnd <lne qurrliietl
porc prcsstllc cxPul lit.rrn outsidc thc assr:t (orn hc thc samc mdivrdual.y. ()rrr: thc r,alirjation
re\rlc\{ ls corilFleletl. tlte PI'F(.} prof)le shall [re frozen and f'urther changes kr the profile sball
rcrlurd ntauilgcrncut of chlngc (N4( )C) process.

l(i. $61f11:i119 115ed to preparc pote ancl I'r-acture Pressure predictions shall rleet IlI, sll'en critical
solhlate stantlards as delined in Seotion I2 of the BP Dnlhng and Well Opelations I-\'aoticc
(BPn-D-()t)t) .

cP 10-15
Pore Pressure Prediction
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Foreword

Tlus is tlre lilst isstre of Erreineerurs Tec)hic:rrl Practrce (ETP) BP C.iP l(r- I 5 tiealurq t,ith pore
I'ressure Irredictrou. Thrs (iro.p Practice (ciP) repluces dre rclcr.lt purts.f the [)rrlling and well
(Jperatrons l\ilic_r BPA-D-() 1

Description of Risli

Tlie prcdiction of 1:x.rt'e and fractrtre pre ssures iu n ells is considered a zero tolei anc:e aoln,itl rr,itliin BI'
Frrors assoctlted s ith tlie predrctron ofpore ancl fu-rctule pressures could lerd to tlie hrrnn io people.
tllttnltge ltt lhe enrit'r.rtturenl. itntl ttnllertnine BP's rrpe,r'alion;rl reprrtrrlirur For lhesc reirvtrs prissrrrc
ltretltttton recltu-es a del'ultion clf praotices that establish tlie rnltiururn requrrelnents lilr pcrtimrutg
f ressr"lre predictiou.

Tlie puq:xrse ol tlits cl<.r:ut:lerrt is to establisli tlie nurirluul recpirenients in tlte predrctron of ;rore md
liacntre lxessttles in plrruretl n,ells These re$lirernents slroultj be met h-r' hoth etlplor.ees ,rri,l
cotitrlctors acttttpq on tlie behall of BP ur pltuuung the desigrr o1'l ello- lrr be rrpelated bl BI,.

Note: Thrs I'r'actic:e rellects the balutced.lnclgnent of the I)[' (ircrup and rs hascd ()u e\PencilLrc
Irnd rupuls liom a vu-ie1r' of sources. Hou'ever. rt should be lecoguiseci tlrirt rrsl< can never he
eiirninated rttd its l'e lertnt" lhe C-iroup rnrrt have to ldiusf fhe acceptahle ri{t euvelope rnil lhe
Mirlrurrrn Rerpu'clnents of this I)ractice. This s,ould resr-tlt il an updatcd cdition of tlris Praotice
beuig issted bt' the rele'r,atit:tttth<>nh'.

What is thc Porc Prcssurc Prcdiction Rcconrmcndcd Practicci,

This PPP Practicc is iutcncjccl to cnsurc that thcrc is 0 tbnlal apploach to uiuraging tirc nsks
assooiated tritlt predrctirtg pt)r€ ctrul frcctrre pressure in BP operatel welis. tlitrt these nsks are
rdentitied. ilssessed cnd controlled l: a metlrodical s'ii1' so tliirt tlrel cln be reuroval or reduoetJ to ln
acceptable level.

Thepriman aitr iol ' t l ls l)ract icetstoprelertsal 'eh' inciclents. I lorr,ever' . thelnrcessesura\.be
exteuded to urclude other aspe0ts of pedbnna[ce.

Who is it for?

This Prac:tice is inteniled fm the use of lbllou,ing groups:

. Those ilri'oh'er1 rn tlie pre-thrll predrctrou of ptxe aud fiacture llessure iirr RP rrlterateLl u,cll:

.  Tl losedirect l t  i r tvolvedintheselec:t ionandmanagementr,. f thoseernplo',eesandcoutractors
u,ho rr ill oonrluct presilue prcdiotion on BP rr ells

(:opvdfirt ii 2008 BP Intrnrati<ural ltd ,{.ll rights rccrrcd
'Ilx 

s d(rtrDleilt and atrl data d irdbnnalion goueratql i on its u$c are classilicd. as n
nriilinnun. BP lnt€ual. t)istdlNti(D iN intslded f'd RP aulholized teciDier* ()rt\.. Tlle
Inl(Dnrt i ( [ l  w) l i l i lor l  i r  this d,,urunclr  rs $Ubjc!t  kr t lE tcr: I*  ur l  qlrr l r t j rnrr-  oi thc
agretnrcnl 9r cotrbact uldcr rdrich {lis docrttrclrt Nls sr{rplicd to thc r€ipicnt,s
organizatienr. N<rrc trt the irdinrnatiqr conlaiucd in tlis clrinncnt shill bc disclccd
oulsidc thc r&ipiolrt's {)Nn oqaniznliotr. rxrllss thc tintrs ofsuclt agrccnlfft o qiltracl

explasl\ allo*. or uiess disclosure rs rcquirtd b1.las..

hr the evant ol a c<lrllict beh{eetr rhis docUlnell aDd a relevntr( la$ er rcglliti({l dle
riloYant ja!1 orregulnri.u slnll he loll.'Ne(l [1 the docunf,ll ordlei a higlDr ohligation. it
shall be trllosdd rs lols is tlur rlsr) achieve( fitll coil|hmce rsith tle lis or rdqtln tiql
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1. Scope

Tlils Prsctice appiies t<l uork {rn alt\ BP operrited u ell A BP Cornprrnr. is it compan\ i1 the Bp Circ.rgp
or olltcr legll erttilt u ltcre t-JP ltas tpcmtional crrntrol. is lcsponsihic lirr HsSE aird lrm the right tg
tt l ;xlsel l tesercclutretnettts Inst lr , l l t iorrsi lheleBPtloesn<l( lrur,er:r.rrrtnrl  (r.e;r. j rruttrerrturer 'r6ereElp
ls tttlf f.lte oFertltQr) u'e shottltl eltlellout'lo corrfl'rn that the operator implemellts proceiises thirr rleet
tlic muumnur recprrulelts in this docturett.

Applicabilif,

For the purpose o1'thrs Ciroup Practice. the u,orklirrc:e cornpnses Bp empkrt ees and even. ernpl:-r.ee <.rf
artl otlter colllPalt\r ot otlrcr legal entitl tlrat has lreen enguged to perfil'm ri,rrr1,; on Bp4per-ati,J 

'

resetroirs t.rt'ploductrorv'ittiecrtton infi-ustructure. A BP+rperated iesenorr firr thepurposes o1 this
tlotrtltllent incltttlcs ltnt' site ru- l<rcrtirrn usctl lirr llre tniec.tirrn <rr estructiorr ol'1lurd.s tli.rt rs rrlrrecl pr.
opernteci [-r_r, or lirr a BP Conipanl

In situations in nhrclt BP does uot har,e crontrcl (r.e. ;r.jourt r,enture tlrere BP is not the opcrator') Bp
shouldatterlpttopersttadethe()l)errk)rt(relr lnl()\  l r i tct lcesirt leasl meetl tgt l ieMirtrrurul
Rerluraments rr this tlcurnretrt.

In tlte e\enl of a urrlf'lict betleen this (.iroup Plactice aud a reler.utt lau, or re6trlatiou. tlre relevalt la1,
ur 'regtl lut i t . l r lu. i l1bel ir l l t r l r .cc|I f tJre(ir . l t tr1rPtactrceclentesi lu$rercrblrgattr. l rr . i tslroir le|
ls long as firll oornpliance .u rtli the llu, or regulotron rs rclrreled

Sr"rblcct to tlrc Ciroup Prccticc's mtc.nt and suh.jcct lo cvsliltg crlntractral conslratnts (to thc c\tcnt that
tliel crtuiot be renegotiated) this (iroup Irractioe shal.l be appliecl to ill contrack)rs flrd their rissiriated
sttlxrttltractttt's tthtt perlirnn rtork <n RI)<rperaLed rbscrvoirs or on behall'ol'[']I, ancl shall |rc
mcoqroraterJ tn all tenclers and oolttncts.

I July 2048
GP 10 -15
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2. Normativereferences
'ltre 

tbllori'utg ltoltnltllc rlocuments collrtr requrrcnlcnts thct. tlirough rel'ereuce tti tl1s test.
elnrstlttlte retltlfeileltts 0i thts teerhnrcal prlctrce. For tllrted rel'erences, subseque.nt atnentlnrelrts t<,r. rr
ret isi t ' rusol ' .attr 'oft lesepubhcationsdonotapplr Houer,er ' .part iestot l€l 'eelnerl l .slr lsedontlus
teclnical Practice 0te elrcrlurased to inr,esLrgate the p.<ls.-tbrlit-r' of cppi\,rog the nrost reoeltt editiolts of
tlie tlounatile tltx:tttttents rtttlicatetl beklr, For unr'Lltetl rel'ereuces. the lttest alitrtru of the rl(rtnilll\ c
drrcument ref'erctl to apphes

BP

UPA-D-(t0 |
BPA-D-(.i()2
httrr. //pnfs. bnl eb. bF. oom/tl'airrinq.lrtrn

RP Dri l l ing & Well  rpcrrtrons Prtcttce

BI'\\'ell Control Jvlamral Volurne I
'lrauung 

course rnctenals of the 21" Ccntun Pore
I'r'essure Princrpler- cotu'se

bp
$r4s
! rrt{F
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3. Terms and definitions

For the purpLlses of this (.iP. tlie fcillol urs tenns rrnd delimtrons lppl1,.

Accountnblc Person

The person in the organizatrou u1u'r has ultunlte rcqtonsrbilttr

Actilities

Sper:tfic actrrlns ()t Jl-usults.

Assest

To considcr and nukc a judgncnt ullon

Assurance

A gur' .rnlce. si ' .  i t rq eerl :rrnlr

Auditing

A lilnrul or cflcrill e:au'inatton md verrficatron. The lr.rdit pl'ocess slxruld include mtlIrtomrg.
revlelr. i l l lLi lep()f l i l lg,:r f t fueouttorner,1 theautl i t tothoseparl i leg|otral iruFlertreltn1 c' l : iurges
neede,l.

Aulhori tr
(.)tll r:ial nenn lssl(ll

A posilion tltirt hirs the ;x.xlcr to rnlke a jr.idgcmelt: au rnr'lilidual cilcd ol rrppealed to ns irr e\pert

The pos'er to inl'luetrce or cotnlnlllri.

BP Compnnl

A conlpattl' rn the BP (irrrr.tp. or r ocxnpau\ or ollrcr lcgal cntrtr lrhcre BP has^ operul-roral contrrl. is
responsrhle lirr HSSE r:trd hcs the nglit h lnpose thrs Stludard.

BP Emplol,ee

A pervm crnploled br a B[' Compaur..

BP Operations

BP Busiuess {.Jnrts. prtlects. laoill"res siles arrtl (}periitlons

BP Premises

An1' 5t1". location or marirte vessel that is orvnctl or operated bt or lbr a BI) Conrpm1,.

Competencl
'llte 

abiltn lo petli.rtttt a task rn tlte r.rulect Iniiluler'\'ttil the trorrec:l rrncierstlndure:uicl relsc)nLllg
belnud the task

Corqretent Person

A person rilto ltrts tlernonstrrtecl that tlier hrrte the knoulecige. traimnc anrl erpeneme t'eqrlrerl to
1lerfbnu the delhred rile to the staueiil-d requireel

Confirnr

To sirpport or eslatrlish tite certaurt\ or ,.,rlidrtl ril'- r'eril\..

Page 7 of 19#
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Crtnt ractors

A Lotupanr'or llldi\,idual rr.lur ts rurtler a cuitractutl relrrtionsliip to sulTh' BI, plc: or (-rue of its
strbsidiarlcol l l l )anrcst l i th( i ixrdsapdSen,rucsantl  isl ,rrrki lgsolclr l i r ; t |ctrclcl l tol 'FJP.

A ctntr ac:tul l  relatrorrslrrI  rrrulucles

. All rnthvrdrritls t:<rrrtrllLlerl (hrcctll or strh-ttrrrtrlcterl

. All elnplovees of cornpilies contltc{e(i drrecth or sub-colilrllcted.

' All sitrratiols ttltere i:r Lrontract hiis uot [reen frriseri but BP's prturrcment polic\, \\'ould
normitllv e\Pect there to lre il co]rtrlot in plloe Tlls apples to rrll lelels inc.lucJing sub-
contractcd rclationships

Note. For the purposes of HSSE reporliug itnr suLr-contr actor should be treatcd as rf tlrev held a
ccnttri.rct due;tlY n'rtlr BP plc or one of rts strbsrtilul cotnpatrles

Contnrl

a) A ncclrturrsn used to rcgulate I phr sical plocess or rctrritr

l l )  An  lc t r r r r r  l ( ,  i l l t t tg r l c  I  t sL ' .

c) Tiie pot,er to dlrect (usuall_r' tlrrtugilt autlxrrit\')

Dncunrent Control l\{anagemcnt Sl,stem

An estublislted rleans ot c:ontlollurg the issue. use und updutirre ol'dooutnents uscd in the nlautgclncnl
oi a site A f't-tll Llocurneut control rntrlr:lgelneuf slstem (DClr,{S; t,ill inolurie reference nrmbers ou
docutttutts. means r:f tracking c:,lianges and uJxJates and regrrlar audits of the slstein to confinn
corllplrallc€.

Eliminate

To Lentolc or gct nil o1.

Fnrmal

A lirrutal process or ir€g'ee[rent is one tlut is trrtten. rs-rrrded md auclited. It ma-r' ulso rnclLrr-le
tracking to cr.rnlrnt t.hat rrork rs ltrllor,r'rng the pr-ocess or ugleeutellt.

Mirrinum Requirements

lbe activrbes. titsks or clelir.'erables [hLrt shall bc courpleted to urlnpil ri rth this Pmctrcc.

Monitoring

The routine 1-unction of regular urspoction oamecl out l'r-r' a res;tcrnsible and urmpeteut persou.

Operational Cnntrol

\Mtere RP hls nriprnisibiLtv tirr the uctjritl as o\\rer ()r Lnrder a crnrtractual obhgltron \\'ith lhe
o$'ners of the dntrtv aud. as a coliseclu€nce. lias appropriate autixrnt\ to mannge tlrrectlt' all JISSE
lspects of the operational actii ities to rleet BP pohcr, ald e\pectatious

Plnn

Ttre tuuctioti of tasl< ru t.rlk; ideltrlioatron. lDteractron and secpeucing includmg. prel:araticxr and
cumpletron requlre[]ents. [o uchele ln outcotne.

Polio'

Plan of action 1:rtu'sned bv the Compal_\ (IJP) \ iill ullch all perururel sha1l comph .

Page I of 19
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Pnrccdure

A detnileci clrtctttneut either irt paper or electlonic lblru n hich set:i out sequeutiel or parallel lctrou.^
rrhicrh slrrll be li:lloncd l-n [hose cuga:ed iu urllrng out au aotlvlh,

Pnrccss

A detailed descriptirui ol a rnanogelteltt slstem or a prodtrction operatron

Risli

Possitlln trf loss. irriun'. drlrnage. or e\p()sure to liuzard or dlrnger..

Risk Assessnrent

Tlie prttcess of hazard iileittif ication md the assessrncnt of the potentral lirr idcntrtled hirzartls ro he
realised in ant gir,en activit\,.

Roles

The tlit:rutretlted tlcscltptrttn o1 persorliel lilrctrols u,rthrn l nttnlgelnellt stnrrlrtre.

Routine

n proce.ltre thlt tloes n()t \'il1 in il"s esecution.

Single Point Accountable

The pervu tn tlte ot'guttizatrorr (srtdBusincss IJnrt) uto lras been a1-rpointecl as lrcing uccountable lirr
the delrlen and perlbnnlnce o1 irn lctnrtl

Training

Tlre lrrirrgurg o1 a yrersol kr a clesled cleEee of |rcrliciclct ur soure actilitl or skill Trairung slroulcl
tuilt tre carned out bl peopJe \\ho hlrve bcel assessed as being ctlurpetent [o t Jln.

Tasli

An rctrr itr ln supp(rrt ol' a pier:e ol' r.r olk

Worli

Au lctivitr made up oi a uurnber of ditl'erent tasks.

Worlifkm'

Att actir,itl marle ul-r of a seclttence trf dif't'erent tasks desrgued lo cleirler a desrreel outcolne.

Workfirrcr

BP emplolees and elen erlplolee of anv other u.lnprurr (ncludes all contr-actors) or r.rther legal
entrtl that has beeir engagecl tr'r perlirmr uor-tri t-rn BP Prernises

Zrnr Tolcrancc Activitl

A tsP riell piaunurg aoti\'ttv that potenticllt'1-.laoespeolrleor the enrirorlrient at risk and rec}rires a
rurinimruu set of rerluu'etnents lirr perfonnilg tliose arll rtie s.

4. Symbols and abbreviations

For llrc puqrosc of tlls (iI,. thc lbllou,ing s,rnbols and abbru,iatrons apph.:

CoI' Cotnmunitl oiPractice

DClv{S DocuureutC\,nh(il lr4arragcureut Sr.sterl

Page 9 of 19*"{
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FISiSF,

],PFC;

()MSj

SPA

SPIJ

T\ /T)

l  lealt lr-  SaIetr ' .  Secuntv arrt l  Ern,ironnrent

I'ore l)ressirre Fra0ttrre Gt'aJieut

()ltratiug \4anl geurent Sr,stern

Surgle Pourt of Accountabihh

Strcte gjr', Perl(muurce i-hlt

Tecluu>loel Vice Plesident

GP 10-15
Pore Pressu re Pre dicti on

5 .1 .

5. Practice Structure

5.2,

Req uirements and Recommendations

Mininrunt Requirenrents and Operational Elcellence

lr4uritntttu recllirentelll.s describe the muumurn prooesses unil achr,rtres lhat. sliall be r:ompleted
to deljler the intent 01 this Practice. These N4urirnurn Recluu-ements shall ltixnne the
"benellrtlrrk" fbr lrcceptable operirtutg rr Itlln B[,.

Recclntnctldrttorts pror,tde dettrls o1 u<xrl prai:tice - both url-enr:rl auJ ertenrll tq BP - uhrch
go he-vtlrlrl the Minirnutn Requilerncnts ol'this Prlctice. Thcse are rntenrletl to prolicle optrons
ltrr contittttotts lnryrovcmcnt that rt,ill takc busincsscs bcloud thc "gctting thc i-.as,;s nglit" erntl
tt.trt'artis opel'ntiollal ercellence Adlierence to recc'rmrnendations u'rll rrot be requiled to meet tlie
itttent of tlirs Pla\r(ice

Language

"Shall" anrl  "Shr.rul l"

T'luoLrglrout tlus drx.urnent dre tbllol ntg iangrage is used.

r "Shall" is usetl ttltere t prr.l'ision rs a N4rnunrun Reelurrement of tl're Practrce antl rs
rDltttciaton'

r "Sltould'' is ttsed u'here a provrsion rs a Reconmendaturn or rs userl to identrlr, a
plet-erre'ti option

5.3. References and Responsibilities

References

References. rrhere trppropriate. are made to other relevant gurclelrnes. procedurcs and doc:urnents
that lnal' lre uscd ttt order b sup;rlrrl t.lie application of thts Il'actice. An-t, rclevant N1rnlatjve
Reterences n.ill lrc rnade avarlahlc nt the tu.cluriorl practrces portal.

http.i,/pp1g bPu'eb bp.corniprrcrrces. litm

Responsibilities

\l''here approprirfc. rolcs ald respousibrhties to deliver' :rlll procesVactivrties rerprred u,ith1
thrs I\'actrce are c.lelrh' dci'ured. L)e|r,en' of these resporrsihrlitres trill be ltpalh' assrpned.

Page 10 of 19
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6 . 1 ,

6.2.

7 .1 .

7.2.

6. Accountabi l i ty

lrrtent

BI' Exec-trtn'cs" Matlagcrs iltd Sttpcn rsor s shall rrctilclt palticiplte il mcl ranrglize t[al cflectri e
tecllucal millla€teulent of lliis zero tolerrnce lctri,rtl is cntical tir our lrusuress n]ocess. Clearll
rricttttl\'tttg tlte [c'les- I'e'rplutstbrlilie*. ,,rtd c.,rDp.t.rrcres lirr hrrh BP ernplorees anJ c,Irtr,rct.,rs.n..l
iioldirlg theur acc'ortntable l'ol cleslcd lrehaliors and perforrtrrurce rs essentral to e1'leL:tl\,e pore pressur€
predrctrotr.

Minimum Requirements

a A Suigle Pornt til Accountabrhtr slral.l be detlned 1br tlre preprrratron rurd uptake of a pore
ntd frac:ture saclient predictir.rn Ibr lnr, qrr,en r,r'ell ard its rssoc:ieted nlcer.tourtres.

Recomnrendations

a The Seglireut Engnteeruig Tec{uncll Autirorifv should be c:<nsulteil br, the Single Pollt oI
Accourltabilitr' (SPAi til clalifioatiru of p<le pressur^e lrredictron recornmendc.cl prarrtices
ls requrecl.

Competence

Intent

To ettsttre that tlrtlse indivrduals preparrng pres$rre predictitus her,e tlie u€C€SSil-r, e\peneltce.
ca;rnbilitl atttl kttolleti.ge to tuttJerlake tlre riork lr .r lnarrter thrt rrreels BIr's e\psitilmr\

Minimum Requirements

The prediction o1'prtssrre lbr a BP ri'cll shall be preprred b-r' u qurrlil)ul indir,rtlurll u'ho
has been trained on BI'practices antl rrnt-ld'lorrs (Alryendix At.

All nditiduals preparirtg pres"sure predictrons iirl BP l,ells sliall har,e attended the BP I I st
Centun' I'i:rre ['ressure I'rinc'iples trailling course.

All urdividtrals preprrring pressure prolitrtirus l'or BP u.ells shlll hin'e heen trauir,.d r.ut tlie
r"rse of R'esgraf.

Recommendations

a lndrviduals preparing presn-ure fredrotlurs shoultl pnlrcrpatc in I'PI(i corlnrunttr o1'
.prrrctlce (CoPt LrctiYitres to rlNirmze krx\r'ledee shiired \,rtlr other parls cf the
orgttnlzot1()n

r Bc a meruber of the PPFG cnuil distribution lisr

r Atterrcl PI'F( i C olr ntL-ctulqs

Practices and Procedures

Intcnt

To elisttre that Fractloes aurJ proculures used b\' pessrtre predictron practrtioners rneet all reler,ltnl
techrucal recpl'ernents and arc kept up-to-date ancl accessrble

Page 11 of  19
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8.1. Minimum Requirements

a The rnethrxls trsed to p'edrot pressurc slrull lt consrsterrl rirtlr tlic RP polc l]ressurc
Frirctr!:es rlotkl'lcri (Appelltll\ A ).

b. Even u'ell opraled b-r' BP shall hale a plessnre prolile nlich shall urclude pore. surd
IrisLule. shrlc ltrastLrre. and i)\'crllurden [)re:i]iucs

c The pltssure prcfilc shull espress thc uncerlanlies asscciated u,ith tlie predrctioti.

d TIie pressiure pl'oiile shall be u;:xiiitell lo mclude al.l recent leuming's tiotn oflset u,ells
(irtl.set pressure nleisurellrellts. kioks. current stete of depletion. etc. )

8.2. Recommendations

it Incotrsrstel)cics \\'ith BP pore plessure pructlces slicnrld be reoordetl tn a peer re\,,1e\\,
slll]]lnan .

b  P tess tneur t r ;c r tu i t t l rescar tbeerJ r resses lse i thernru l t ip leeur \csor i rsur r r i t te r rd ia loq

c. The porc pressul-e asscsslnent trx'rl slrould be used b tdeutrf\ appropliate rnethcxls to be
rtsed ln l)redtctlng Fressule (basur urodellns, sels-llc. aud/<-rr unalolnesi.

d. Itr areas uhere u,e1l derxitl is sut]'icient rnd pore rrnd iiachrre gnadtents are l'ell
luidersfft tdt ir t tnlocit t i r l r tolcrcation.agenericpresslu'e;rrof i letna_r,heused Wellsdnl led
to !rcat!:r clcpdrs or on thc i)unks ol thcsc iiclds sliould rcquirc an csplicit ptcssurc

1l'edrctiorr

9. Software

Intcnt

To assure thrrt sof'tl are usetl to prepare predir:tions rncets BP spec:i{)catiorrs. design. plogramnre
changes. tirult traoking. doclrureittrtion. lmplementatrofl. testiue. and acoeptance rcqnrrerneuts

9.1. Minimum Requiremenls

a. Soituarerrct l tol treparepolerLntl  f l -acturepressueprui iot jolsshal lncctBPxrl l tr
cnttcul suftrure stuttdlrds Lri; dellned ur Sectron II o1' the BP l)rr.ltrns und Well ()nerutrotr;
Practic'.e (BPA-D-fi ) I )

9.2. Recomnrendalions

a. Apploval of the SeEnent Etgnteenng Tecluicill Authoriti' alid the relelant apltlications
domaur e\pert shall be obtaured in cstablrshing tliat r-rset-l so1'tl are rneets BP sal'eh cnticll
stanJtrrcl s

b. Cureutlr'. frcsstre predrctlou :xrihr are uhicir lias been conlinned to uteet BP safett'
criticll slrntlartls are.

r L,anthrrirrk letsron ofPresgraf

r Ten'uspirck blsrn urodellng

10. Assurance

Iltent

To irtsttre FP Iecmruttenrlul prrrclrtles rue tr(ihzerl 1n frcpirnng r lressure |rcrlrcliixr iurr.l lo shrre
lessort's leamed in a rat)1d .r)d tinel! rnarurer.

Page 12 of 19jrtr
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10.1. Minimum Requirements

u A r ahdation ter ictr shall lre citnduc:tell on anr predir:trrnr subscclucnt to all\ lnll(n- chunges
rrl the pnttrle. Ihe trltdrtrttn revrer slull hn,e urcludecl irt least oue npproled rnclrtor 11rii
rlie qualir'iecl pol-e prgsr-ulc e\pen ti(xn t.'ntsitle the asset ((:illl he tlie srrmc indir,irlualt.
Once tlie valitlation revjeu, i"^ cmnpletecl. the I)I)FG protile shall be t'rnzen ald t\utirer
cllanges to the prolile shall recluire n-raurqement of c,hatige (MOC ) prooess.

10.2. Recommendations

It The lalidstion t.evieri should follou the "PI)F(-i Pre-I)rill I)redrction Validrrtir:n Relre'r,r
Tentrs of Rel'erellcre" irtLl resultine higlr nsk colt:ems slrould be artir:ulated in the
t,alidution levicr\ snr)r.rnun {Appcldrr B).

b Quulilied audrtors slrould be posted at tlie [,PFG rr,ebsrte

httD 1/pr.ris bp\\'eb.bp corn

c \\'lten possitrle. the SPA. ti.rr dehven of the Pore Pressure Detecticrn should parlicrpate 1i
Lhc Validrt ion Rcr, icw ol 'Lhe Pore Pressure Prcdict iorr

Page 13 ol 19

HIGHLY CONFIDENTIAL B P- HZ N- 217 9MDL0 040 8 1 36



9 july 2006 GP 10-15
Pore Prcssure Prediction

Annex A

Pore Pressure Prediction Recommended Workflow

()r,erall

Rrut the Pot'c f'tesstte Assessrrent Tool to ielentifi lppropnnl€ nrethodis) Lo use t() conduct a pressure
lttedtc:ttt'rtt Thrs should be clone as a snt-.sur1'ace tearn eflbfi to ursure all laiot,ledee is broushito lrear
cur tlie results.

lf orte rnetlttrl grves a ven' high score. then rt nrar t-.nh be necessrn' to do the 1rpe urethod

I1'scverrl ttethotls grr.'e intenledrute r,rlues. then consrdel dourg hoth ot-all nrethoi.Js lnd usrnq the
tful.1 et enr'.es to r:h ;I'a(:tetl ze t lre rur ren a i r r ti

If all rnethotls give lou lalues. tlietr determure if anv of tlie rnetliocls clrl pro\;ide remlts that rrre
nieaningful. Floltl a peer assist to iclentif, tlie best approaches t<t lue

4.1. Analogue methods

r Identifl leler,alt o1l\cl or iuralogue ri.ells.

o (iatlter relcvttttt pressule datr iucluding ncusnrcd tirrnutrt:m pr€ssurcs. kickl.lesnues. lcak-
ri11-dlrtl, ttlrtd tretgltl. nreusuted urutulur press;urel;. tJr-rllrng pres;sure utr-licrtors. i,elocrtr lnel
resistivitr, logs

r Build an <tt'elbLttdetr oun'e. prelerlbh using nreasurtJ densitl measurelnents. suppleruetrted
ri'tth psctrdo densrtv data flom acoustic trreaflu'emcnts. and. rt'requu-ed. rnodelletl densrtr
diltr.

o Conler1 llgh gruded acousttc log shale measurentents to prcssurc usng l pref-ened ts1,
calibratedcolltfilctrolltre.tid 11'acousticclatarsliorncler,ialedrrells.conectr,elocitieslio
the eflects oi der,iation induced inisotr,ol:ies

o Courert resistivrb data hr pressure usrng a pref'emed RI'cornpactiou trend ar:rj calibmte the
trerrd t0 dnect measurementl; oipressure atci i;onto trrl'erletl Flerisure rnetrsureureuts t19tn the
u,elI

r Reqxlcile all pressure lneasurcrncr)ts to plrchroe a ntost lil<eh pressure prol'rle.

o Calcul:rte I sand ticctrue padient cunre uslug the overt)urdeil and rnost likelr. pressure
cun,es and a Poisson'sratio ol 0.i3

o Calculate rr sltale ft aoture grtdieut Lrun:e lrsillg the BP l)eepu ater relatroushtp (Bnuutleld)

I ( l l l lecl rrnt l  val jr lalele;rk-rt l ' l ' t lalrr Ji t .nnl lrcol l .sel nel ls Rec6rici leprer[clr61sr.rJsuurl ulr l
shaie fi'actrrre gr-adiertts u'ith tlie leak-off cJata If uu altematrte tircture gratiient to
Bntttilield is recptired do{.runtent tlre justilicatiou and rccr-rncile its unpaert upon r6ttl stress i1
calculatiug pressures.

r [ftsJtortlc stress (]l nttfhce ctosir'rn is presrrrt. ufic n]eafr stress relationslrips tin I)t ltused
pte$slu'e aud li-acture gradient analt.sis and calrbr-ate tectclnic stress maflritudes to kno$11
Ieak-oiTvah"res ur shale.

o Pto.iect o1l-set r" eli results to tlie plr.rpcsed locaturn. lf ruucdr reliel is pteseltt or leceut
sctlimcntulit.rtt ratc ilast I mrllion r eals) dillcrs stgnrlicanth' lrtn'ecn ltx-ratir)ns or-d saucls
are rilspeoted to tiol be oolllected ltetu,een locrtir.rns. use basur rnodel tecduriqres to proje:t
the press.rre to the nes, lrrcation.

Page 14 of 19s'{
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4.2. Seismic methods

A.3. Basin modelling methods

ldeutrf_v reler, atrt crtTset or :nrirl ogtre l'el I s.

(irtther reletatrt lnessure drrta includrng urersuletl lirnnatron pressures. krck plessr.ues. leali-
ofl'data- rmrti tletght- tueasured arlmlar' 1:rressules- tt-rlllg pl€ssur e ureLcatols. r'eloc'.rtl anrl
re$stllih logs. Conduct m iual_r srs clf the firirlosue usutg the alalogiue best prrrc.tioes

sclect an approprirte drmensron tor nnurrng the model ( 3D prelcruecl. 2D nfiere thc -lI)
probleu.citti lre odequateh'collepsed into 2[). ]t) onh,I'or exceptirtns vthere tlie 3D lspects
are pr xn11' rutdersbt-rd )

I.Ise oll'.set t'ell data to calibrate litliologr, used ur the porosrtr,-pemeabilrtr'-effeotir,e stress
relatrcnshps.

I.Ise geokrgic back stlippine to deflle the structure tlrough garl<-rgic time.

Cllibrate tlie bastti model to the ollbet analo+re duta. Il'no anologr"re data is alailable.
c:alibrate to seistuic based lek:citv prtr-sure anal-vsis uliere lelrcities are easill unaeed ln,J
al)pr ollnarte rr()lr4trrctiort trerrds urrdelstorrd.

Crlttrpate basitt tttodcl ovctttuLderi clat.r to unalrrgue rrcll or,ertrurcleus. If rcsults drffcr
sr grulicurth'. recrrl ibrute the nrridel

Reoi)rcile u1l pressure meilsurenlsr)ts to produce r nrost likelv plessure profile.

Calotrlate a sand llaoture gradicrrt oun,e uslng tbe overburden arrtl rnost lil<eh pressr-re
cun,es ald a Poissr-.n's ralirt of [) 3 3

c'alculute a slrale liuoture gradicnt curve u.siug tlre BP I)ecprvatel relatronshrP ('Brumfielcl r
If an altemolive fi'ltcnrr-c grad.ient to Rnnrureld is requral tlocruuenl tlre luslriicration lnd
reconcrle rts irripact up<u total str-ess rt cirlculatine pressures.

CWhtre reasouable uncertainties rn garlogrc mrderstandurg as a secjueilce of basin rnodels.

Page 15 of 19

(ienerate urt ilten'al lelocit-r' rnorlel licun prnperl-r' unrgetl sersrtuc: r,eloorties specrifiolll_r
geretaterJ frrr pressnre pu.pixe. and checkerl br, ,r ,,-,isriuc pl.oLresstrg Q)C specirrlist.

Corec{ seisnic velocities lirr "lnisotropv effec.ts" birsecl upon uelrbr, calibrrrtirm str that
rnten,al r,elooities iu'e cr>nsrstent t ith tule dcpth cuut,ersrour.

Br.rild an ovclbul'den crrtle usiug aconstrc to densitv tlaustirlrus thal lrar,e trecn cirlibr-ated i11
anal<rgue u,ells. iltd. rf requl-ed. modelled densrtv dirta

r Cour ert the calibrated seismic nten'al velocities to pressurc using a preferr-ed BP mlitn-ate,l
croruFactroll tl'elid.

o Crlcttlate a sirnd flaotitre Eadient cun,e nsius the overbuldeu and mctst likell ptessure
crLrn'us arrtl a I,oisvrn's rutjo oi 0.3 j

Ctlcrrlate a sbale h adurc gtaclieut cur,e usrlg tlrc BI'[)c.c]rira{cr rclatrouslijp (Brulilslclt
.11'an ultenratilc fiur:trtre gradrenl kr Brurrrlield rs requiral tltrcument the justilicatign lntj
reconolle its impact up<,-n tot0l stress ur crrlc.ulnting pr.essures

Iftectolic stress or surl'lce eroston is present. use [lelll stress relaticutslitfrs fbr I)t hese6
plcsstlte aurd fi acttrre graclteltt attalt'sis iutd salbrite tectrrll.lc strcss rnrujritudes t(l klro\,rr
lcul<<rt l ' r  ulues ur shrle

I.Jse "celttrotd" teLd'iltl(pes to detennrne the potential fr:r the trrresence. au,J rni:gninrde o1'
stntcturul eff'ects. IJ necessiilr'. run b:rsur rncdels to calibrute the rnagnitLrde ol these efl'ects

GP 10 -15
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GP 10-15
Pore Pressu re Predtction

Annex B

PPFG Pre-Drill Prediction Review Terms of Reference

Review Team (minimum requirements):

. Lcrcler lneetls to be a PPF(i qnalrlied peer nreiitor)

. At lensl oue relierr'er liorn ontsitle the ir-sset (kr insure trrnsi'er of lessons leuried both tit
lntl ll'i.nl lhe lcum)

r Erper:euced plactitroners of drilhng pressrre inr'hcators. seismrc pressl)r'e rnet]tods. irndyot
basin urodelling Whcli skrlls depends upon methods usetl to urake the prediction

o Note: If one individr.ral firlfils the cornhined requiremeuts abole. then it is not requrrcd to
liar,e multiple tearn rnerntrels

Planning Team Part ic ipants:

Sirrgle Poltt ol Acrcorurtlbr litl iSPA ) lir tlie predrctrorr

SPA tirr- dehr,en' o1' the u ellsite pl-essru'e tlettr:tiou (i1'lxrssrble;

o Prospeot geolo{ist

o Prospeclpetrophlsrcrst

o Plospeot geoliln srcrst

o ProsPecl dlr l lutg crrgrrreer

o Brsur Modeller (d'opplicLrble)

o Pcrson u'lio drd r,clrut\' lrarcd sork rif applicablc)

Objectives:

The prunun' obler:tive of the revrel' is to cletennure 11 the predrctron is al:rproprirte tirl prooeedltg
rvilh u'ell erer',utirrn nrrtl thrt the nrethods nserl meel the Eneineenng l-etlrnr:rl Prirrlrr'e on Pore
f'ressure Pleclic'.tion (CI' l0-15). As a rniniurr.rn the \trliclationRer,icn Tearn shoulcl ansler the
lirlIorr- mg cpestions.

I Huve the applrpriute analog rr ells been identil'ied and uset1"

2. Were tlie analogs properh' attah,zed to detemrine or c:onstrain pore and fiacttrre Plcssures ln
sands und shale'l

Were the appropriate metlt'ds nsetl to project oi'fset pre-ssures to the proposed l-ell locatiou'l

Were the analogs proped\ used to cralrt-rrate sersrnic rrelocrties antl,/or basin models ct the
prrposed krcution (collsistent l itlr BP approled u,ork1lou sl'l

Hrtre deviations lrttn rrpprorrerl rror-kilorr s been pr crferl]' defendetJ (corn1lrrt+ion tr-elrtls tirr
sr-rlllc ilnd resistnit-r'. liactrre relatronshrps. porosit-r'-efl'ectir,e stress and porolill\ -
pennea[.ulitt' relationships for bnsur uroclels)'l

Hare nncedaittties tt itlt pr:rrt aud fl'nctule press\[e pledrctron lreen properll clescntred'?

Sltould ant, addttionll rt,ott l-.e mlndatotl belirre prpceedilg \\:ith eseouti.n'l

Page 16 of 19
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8.4. Desired Outcomes

o Identrficltion ()f n'lalldirtorl' rddrtronirl u orlt thrt needs to he x,mplererl befirre p111oge1.l1rrg 1tr
e\ecuholl.

o Assurirrrc.,e thrt the \\ otL pc..rtiruned rneets the staudaircls ol Bp Engrneer.ing Teclurical
I'ractices ttn l'ressute I'redrctron anel rs c,onsisteut r,itb approred BP pressure predicti(xr
rvrrttlori s.

r Dor:tulletitittron of the tevreu ind in\' lnclor aocttient rtsl<s that rreed to be expr*;setl tg
reletent business leaders

Page 17 of  79"'trh,tr
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Annex C

Administration

Administration and Authorisation

Administration nntl Authorisation

Arhmrustrirtir-ur unrl irrrth.ris.tx'r respc.xrsihrlirres lirl tlus prrrurice are

Custtrtlian: The pote lrtessure predictitxr Segrueut Eugruecnrrg Tecluuc-.al Autlrcurtr

Maintainer: 1'hc porc prcssttrc prediotrol Segnrcnt Euuurecr rrrg Tcchricl I ALrtllrn rr

Adjudicator: Hcad o1 Drscrplinc Appririsirl tlid Plc-I)cvclopilrcnt undcr clclcgation 1k>rn
the TVP Suhsurface and Wells

The Ctrstridiart is resyror:sible fbr cont-urmng the acc:nract nnd integrit-r' r.f oontent lnd proposed
uiranges to the I'ractroe.

The Jv{arntaincr is resg.ursible ft-.r lhe upkeep und coutnuetJ lntegnh' of the [\'actrce. urclndng
regulrrr rer,ieu s irrrd nrdits.

Tlie Adludir.:utol is lesponsible ftu antholisrng and approving clianges to the Prastic€.

Interpretation

(.)lrestions of ittteryrretattott shoulJ lre directeil rr l ritiug lo the t,usrdriieu of this Pnrrtit:e for the
purp()sc of olanf icatron.

Changes and .{nrendments

,\t t  suggestedchlttgesorcunenctneutstot lusPrlcLceshoulclbelbnrrrdedbthedocunrent
custodril.r along u,ith tho reriscrns firr the chrurge

Al1 suggestittrrs should be acknorrletlgcd ancl. if lejec,tcd. lhe rcasons givcl lirr thcir rclc,etrorr

AoceFlgd ohnttges should be atluruustered tlurlrgh the docurleul changc c:ontrc'rl s stern
ernploled bv the l)oculnent (bntlol Maulgeure.nl St stem (DCMS)

l)ocunrent Control an<l Rerierv

The I'rar:lroe slirrll be held and contrilled olt the DC\4S.

This Practrce is sLrblect to regulat'rer,iert, antl also lo relien, nhe.lrever cjrcurlstnrces dictate. AII
revierr,s, repnrlar anrl othenl'ise, shall be initiated br, the Custcrdran.

Audit ing, Compliance and Deviat ion

Auditing and Compliance

lv4onrtorrng acl<4rtr<itr of tlirs Pracbcc and reporltng
targets slrrrll he locall_r, otruetl antl indurlerl as parl
each Busrness auel ftutotronal l.lrut.

()n lnrplelnentittrorr lurcl ploSress ()ll lu(rtlllg
tii 'the rumual self lcrrfir:rrticln process lirr

BP lrttsttrcsscs that urc rr Ithrrt tlic scopc of this Practicu shall adopt or ntrilil'r' thoir prou:durcs
and praclices to cortlirt-tn to tlte Mir irnur Reiprireuterrts desclrberl iu this docLrment

In the event of :i ccrullic:t betl een this Pr:rctice and a reler,ant lau or regulatron. the reler,lnt l;ru'
ot't'egulatrorr shall be lirljou'ctl 11'Lhrs Prarjtice creatcs a hrg.lrer ohligation- it shoultl he lirllrxved
rs lottg os fr,rll corlplilncc uith ttre lau orregulrtrrnr is iLlso uchreved.
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Der iation fnrnr l\{ininrunr Ret;uiremenls

Chiln-gc/dcvlation fLttoctlurer shall bc dcllrred urthnr each Segnrurt iutJ appnlcrl br thc
Se$Dent Etlgiueenttg leclinrcll .'\utlionl\ llris prcutiure slirtl specrfi reL:i)rdills c1d
Irotificratloll ler,els lbr tul such crhimse.
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