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Deepwater Horlzon Incldent Investigation ~ CF4-NTF3 Drill string system
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The Fault Tree to the right describes the following:
iBOP Is (open or damaged) and In communication
with the well formation and the pipe system loses
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Until approved, this decument does not represent the sonsidered viaw of the Contributor or the Team. In any case, It is subjeot to
ravision In light of new Information or understanding of the matters referred to,

Deepwater Horlzon Incident Investigation - CF4-NTF3 Drill string system

Mud%20System%s 20 ]
5-22-2010, ppt ‘

Thie note draws on draft modeling results, I does noi repeat the qua
modaling results are subject. For these, referonce to the modeling studies is required.

A1.3.0 - Unrestricted Flow

CF4-A1.1 confirmed that HC from the well formation was in communication with the drifl pipe and rise assembl i
Further, a well Imbalance existed. CF4-A1.2 confirmed the BOF was activated and the effect of the VBR closin
shown in the felemetry date was to increase the drill string pressure fo less than 8,000 psi prior to loss of signal;

A1.3.1 - BOP Open or Closed?

Altime serles of dilit pressure data is available up fo the apparent loss of pewer which coincides with witness test
of tha ime of the first exploslon. Actuaf recorded telemetry drill pipe pressure was not static and In fact rose ab

psi just prior to withess stated time of the initlal expiosion. Since drill pipe pressure is measured upstream of theli
this confirms that the iIBOP was open.

Based upon the above, A1.3.1.1 is considered fo the satisfaction of the team to be confirmed.

Al.3.2 — Pipe Equipment, Hoses, and Assaciated Flanges

A1.3.2.2 — internal Pressure Damage
As stated above, the IBOP was confirmed open which allows pressure 1o all upstream components in the drill pl
system. The original rig design data shows the mud supply system piping, and equipment rated for a maximum
allawable pressure of 7,500 psi. The piping and equipment pressure rating is higher than the intemal pressure
subjeoted to as recorded by telemetry data. The team is satisfled that unless contradictory information is disco
unllkely that the mud supply system piping equipment, hoses or associated flanges, falled to internal pressure

Based upon the above, the pestulation that rigld or flexible components failed due to internal over pressure is ¢
false. ‘

A1.3.2.1 — Fire Radiant Heat and/or Biast Damage

Fire and blast damage subsequent to an initial ignition and incident on either rigid or flaxible (e.g. hoses, ste.),
components cotld have provided an open continuous HC path 1o afmosphere, Potential faiture of theae compo
remains inconclusive due to lack of physical evidence or witness statements in support of this postulation. Rad
and blast wave modeling analysis was not conducted to ascertain this scenarfo and thus A1.3.2.1 remains inco

Conclusion

This docunent is classified ‘BP CONTIDTNTIAL', Disteibntion is limited to members of BP's Despwater orizon Incédent Tnvestigation Team, and ol
udividuals expressly mubiorised by Mk Bly er Jhn Luvati 1o Lnve sccess Lo investigation lemz documents, Bxeepl (0 use winoay Dose individusds,

D tion is prohibited. Further disscmination requivos couscnt of Mark Rly or Jim Luenri, and ihe adherones to BP Group puidelines for handling ol
information.
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Undil approved, this document does nol represent the considered view of the Contributor or the Team. In any oase, it s subjest to
revislon in fight of new information or understancling of the matlers referted lo.

Deepwater Horlzon Incident Investigation — CF4-NTF3 Dril string system

Based upon availabla information, the team Is satisfied that the IBOP was open and in communication at the fini
incldent, and the mud supply system components could have failed due to external incident heat andfor blast p
as a result of the initial exploslon,

Did HC release fo atmosphere via a component failure of the Drill String System? INCONCGLUSIVE

Thik doeuwent is elassified ‘BP CONTIDENTIAL'. Distribution i limited to memhers of BP’s Deepwalter Horizon Tneident Investigation Team, and of
individuals sxprossly auinised by Mink Bly or Jiw Lucusi to huve seoess w Bvestigition e docwnents, Except for use wuony those individunls,
tion 4 peohibited, Further disseminalion requites consent of Merk Bly oz Jin: Lucard, and the adherence to BP Group guidebines for handling of

P
informatiot.
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0’ Brien Working Pack for Investigation Report l :

Not AL atfon Las beon ver)tied / cormwbornterd,
’ui!‘li:ul‘ te veview In Hght of sdditional Enformation or amndyails
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Termg of Reference and Tesm Composition

TransQcean Deepwater Horizon Rig Incident
Investigation Into the Facts and Cavsation
{April 23, 2010)
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Deepwater Horizon Drill Rig

Pt

fov ALl [nforpation has boan voritiod / corroburnted.
SubrJuol ta voview fn Ught of additional informeiion or amndyufs
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BOP Schematic

Reser adspler

Flex jolnl

™, A
1. Provides means of securing
well if flow ocours
Uppar Annular
Lowar Annular 4 Seals well and allows monitor
of well bore pressure
LMRP D

3. Enables well to be circulated

Eflrd shear Ram —] and returned to static

Grelny Shenr Rarn vondlLions
Upper YOR —;
4, In an emergency, can shear
Lowat VAR ~] drill pipe and dlsgconneci
Tostttam risar, leaving BOF In place

and the well secure’

Not ALL Dforuntion has doon vordfied / coreuborated, :
diJuot to raviow In 11kt of addffloul [nformation or nrelysis
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Macondo Well Diagram — Key Components

o 24 May, 2010
Rizer
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Het: A1 InForistdon has hean varified / eorroharated.
i Joei ko revlew ta 1Eght of additlonal Informivton or anslysis

ot ALl Intoruation has bepn verdfled / corroborated,
Subjaish to review In Hghl of nddi tlonal infermtion or nnalysls

1.1, 18, 3607

Float Collayr ———-

Go into the structure— Fault Tree construction (basic logic of
barrier braakdown)

Against these - TImmediate causes

Cement - Tsolate formation

Float collar - check valve @ botiom, hold cement in place while

set,
Seal Assembly - casing hung in wellhead

seal assembly provide seal between outside of casing
string & inside

Critical Factors

1. Failure of two physical barriers - cement & float or seal
assembly

2. Unrecognized influx (opportunities missed during the integrity
test to see this). Unrecognized onset of flow conditions.
Response did not control

3. Ignition source.

4, BOP’ s failed to control & secure the source even on
subsequent atltempts
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Timeline here

4 .

Not ALY [aferontion has been verE¢ied / cormborated,
b Jeol Lo peviow {n 1ight of addftional [nformion or analyals
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Three Flow Indicators

2) DF pressure "
r Increasing with | ,’,’;Jgﬂf@iﬁﬂ‘r’e
pumps shuldown
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ol AL [nformation has beon vorified / corroboratod,
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Investigation Process

Hraft - Berk o prepress.

24 May, 2010 - Confidential |

1

Mot all inforwation has been

verifiod / corvroborated  Subject te review In Mght of

additional information or malysis, *

bp

Tneident Preserve Assemble
Oecurs Evidence Team 5ot Scope
' Utilize
Gather Assenble : , Develop
Timeline Fault Tree = Recommendat ions

Evidence

Analysis

Develop
Report

Nat ALL Informillon has boen varifiod / portobovatod,
hJact to revier in Upht of wdidlifooal inforantlon or analysis
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T 24 May, 2010 - Gonfidential |

Fault Tree Analysis Process

Fault tree is a graphical tool used to logically analyze a
problem to identify cause and effect relationships and
determine underlying causes.

TdentiCy Identify Critical Factorp Tdentify all known and
.Probllém —+] {(CF) and show each |— hypothetical causes for —
as a “branch” each CF and show as a “hranch”

[— Research all hypothetical Continue to explore deeper
causes, seeking to confirm or to determine —
eliminate as a potential cause underlying causes

‘_ DevelOD recammendation (S) Not AlL Naformution lus huen vorifled / soceohuratod,

-[‘ur each sys Lem calse Subjoct to review in Hght of additionnd infematicn or noalyalls

Critical Factors are events or conditions leading to an
undesired event, which if eliminated, could have either
prevented the occurrence or reduced ils severity.
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Incident

Fault Tree Analysis

24 May, 2040 - Confidential |
!

Known | _ System
—+| Known Fact 1 |- Fact 3 Cause 1
Known - System
— ™| Known Tact 2 | Fact 4 "| Cause 2
. l531-1tt1ca11 "
actor .
Hypothesis 1 | Hypothesis 4| _ .| System
[ Disproved Proved Cause 3
|| Hypothesis 2 | Aypothesis 3
: Varified Disproved
1
L B
te, Hypothesis 5 Consider
l—€an’ t be proved—| Causzes,
Sriti e or disproved as if proven
[~ sz:;tt;;alz Similar to CF Y | P
1
T 11
P netor 3 piellar to L win et e ]

|
v _Bre. ]

I G ]

Critical Factors are events or conditions leading to an
undesired event, which if eliminated, could have either
prevented Lhe occurrence or reduced its severity.
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DH Critical Factor Fault Tree
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Subeut to reviow 10 Hght of addistonal |nformiion or manlyuils
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Critical Factor Relationship Chart

Critical Factor Description Here

Immediate Cause - Bystem Cause Corrective Actlon
Hem 1 Explanation Staps to bae taken
tem 2 Explanation Steps to be taken

Kot ALL Tufemoation lies boen verkéied / corrobaratod.
Qb Jost ta vaviow in HghL of addlElonal {eformntion or unelys)|f

Hem 3 Explanation

Stops to be laken
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Factors
S e i
s Critical Factors

apper enwlar 1. Loss of Integrity of the 9 7/8" x 7"
MRS eomnovtar nop casing created a path for
i If;ggggj ahonr { hydrocarbon (HC) influx

| ¥ "

Pop of wolliind “HE mdlie s 000 9 Unrecognized well conditions

Seal Assenbly — = Infiux unrecogrized - Integrity test falled

to identify communication with the
reservolr

- Operations allowed HC influx to enter
and move up the well bore — well-
became capable of flowing

~ Rasponse falled to control the weil

3. BOP & Emergency Systems failed
to isolate the HC source

4. Gas plume ighited

Mot ALl [nformtion has beow verified / corroborated, I
O s a1t Taformnlicn lus beon vertiled / corrobarnted.
Hibjout Lo taview (n Right of addlelonal inforsation or analys

¥ellhove fluid

a7/8" x 7" Cening

e N I Cauent:

veen e D0 13, 380°

Float Collap —————m 1.

Go into the structure— Fault Tree construction (basiec logic of
barrier breakdown)

Against these - Ilmmediate causes

Cement - Tsolate formation
Float collar - check valve @ bottom, hold cement in place while -
set

Seal Assembly - casing hung in wellhead

seal assembly provide secal between outside of casing
string & inside

Critical Factors

1. Failure of two physical barriers - cement & float or seal
assembly '

2. Unrecognized influx (opportunities missed during the integrity
test to see this). Unrecognized onset of flow conditions.
Response did not control

Ignition source,

BOP* s failed to control & secure the source even on
subsequent attempts
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Critical Factor 1 - Loss of Integrity of Casing
Immediate Cause System Cause Corrective Action

Loss of Primary TBD Ten

Anntlar Contalnment

Seal Assembiy Failure TBD TeD

Float Collar (Shoa) 18D - 18D

Fallure
J fut ALL Tnfvamtion has boen yerifiod / corruborated. L
Sﬁshjum to voviow fn Elght of sadditional Infotmatlon of nnalys)
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Critical Factor 1 — Loss of Integrity of Casing

. 24 May, 2010
Riger
"""""""""""""""""" Loss of Integrity of 9-7/8” x 7" Casing
~ Cement falled ta Isolate tha reservoir
gap . - Thefloat cellar (1) or the seal assembly (2)
leaked
Mud Lina 5,087 On-going work & forward plans
SealAssambly | - Review design and execution of the
| cemantjob
ERIPRe - ~  Revlew design and installatian of casing
Diilling bud ~—"[ - shoe track and seal assembly
Tt’% ~ lLaboratory testing of float collar
T £ - Detalled wel dynamic modeling to assess
GCaglng = | ]\ ‘ likety influx point
Coment — - : [
i
Floal Callar—"
Not ALl Tnformtion hus beow verifiod / corrohorsted, J
HpitJool to roviaw in Hight of ndditionnl Tnfotmacion or analysfs
TD 18,368

Cement Job
Pump volumes and return ck, Basic view from fiecld - good cement
job.,

But know cement did not isolate
Areas ol inleresl: [loal shear outl, cenlralizers, slurry mixlure,
shoe

Plausible lailure scenario

Seal assembly‘appeara to bhe text book running operation, high
reliability

Areas of interest - not locked down at time of incident -
possibility to 1ift of seat

Plausible failure scenario
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Diguaft - Work in Progress. Subject to Revision

Deepwater Horizon Incident
Critical Factor 2 - Timeline

! J Nob ALl Infursation has beon verificd / corroborated. ]
\T.b_rrml Lo raviow In 1pht of additionnl Infortation or analysd
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Run Casing -~ Convert Float Equipment

i

| 00:30 | [ 17130 |
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1/19/10

Ul 3t KATY

Data
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= §hoa ek 18304
~ht' of rul hale
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damaged threads

Saw [0k welght bobhile at [B2I8 {opuly
F$hme mtwkng touk wilght duelng ¥m)

9 aitonpty to sonvetl floai equipnent

- Shoared uk 3142 ped va S00-T08 pai
doslge

Interpreiation

Glrowlatlug prossura bolow noresl after
aheoring Float eoller

ol ALl [nforsation hos beon yorified / corroborated,

Ijlil]uﬂl to voview 1u Nght of sdditdonal informion or naulyalks
- !
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Cement Job

1

| 17:30 i 00:30 |

A7IH -
4/20/10

6

Bl Mg ap st

Data

Clroulate 342 bbl bufure cement jobr
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14,0 ppg wwd dn et bole wich 16, ¥ ppg

Interpretation

abssrvod

Winimal [-tubo may have prevoated
defintLive floay tast

Job puisped pet' plan ~ no comoeni lussvs

Fotentinl for contaninntlon of eovent in
ahae brack due to density diffexence

hetwan sement_and i
Mot ALL [nlurmation lina beon veritied / eorroboratedt,

ﬁih_jmnl to raviow ta Jight of additTonal TnTotmcion or analysifs
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Set Seal Assembly - Lay Down Landing String

Dain
00:30 3]+ 07:00 * Relense ruoning toel
* Sul geal aseonbly ax 50597 o soul tho
4/20/10 9-T/8" rasing suniylus
i ¥
[einnte )?:: m v Successlul pressure test of seal
Close Upper YBR' s o e assenbly
test zoal nssembly. * Settlng nil Losting proeedure aa por
Test succonsful vl Vit 01 ] plan
» Ragln tvipping sut
11 Interpratation
l 4 Bel ahd test of sonl wssenbly ie noronk
ot A1l Enfurisation has boon verifivd / corroborated,
Tocublecl to vovier Tn 1ght of addd tlomal infoimitlon or nnnlys)

4
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Trip in and Casing Test

s s+ e+ = Data
' 07 :00 | 1 JV 12 : 00 * Run in with topered string for cement
pluge
4/20/1¢ -5/ % 31T x 172 drlll
plpa

12:00 - Cless BSK,
Punp down kill Line
to test casing te
250/2500 psl for 30
mim

’

Stop at 700" (above BOP)

Closo hlind shcar roms

e 10 LT WE SEGT

Postd Live Lusl enslig Lo 260 and 2600 pu?

Interpretation

* Poslhive casing best is suecensiul

~Pressumy and volomes aro ne
t : oxpooted

Not. ALL Tuformtlon s boan varified / corroboratod,
sbJoot Lo roview fn Eight of mddjtional Informating or nonlysi
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Finish Trip in Hole

Data
* Finish R0 to BI6T'
* Mud trangfor to boat begine ul 13:28

’iZOO, ‘ 15:00]
1/20/10

=A% Tasat al 41051 i
Top of B £0087 s

t
ik
U, LU0 (T .. ﬁ_

FE Bras e 7?6

FSET Piga at RAETT |—

]1 Interpretation

¢+ Tho spproach to dransForeing oud ey
have lupaited pit nonitoring over noxt 4
hotties

I

i
o oL AEL [nCurmatlon has beow vorified / corruharsted,
-> b Juol o roviaw tu 1kt of edditional Infommtlon or analyals

-
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Displace Boost, Choke, and Kill Lines

IZ(')ﬂ
Cuabu i Data
R — ' 5

15;04 15:54 * Displaved boosler line v/ seuvator

N » Displaced choko 1ine vith seawster

4/20/10 .
e * Displuced KE11 Line will seawater
v 1200 psi Lrappmd 1a kill Hoa
e L gt SOHE

* Clono boostor, ehoks, pad kill 1ine
Lottom valves wlter displacenonts

LLl ’Jj Interpretation

Yot ALL [nfurentiion las boon verified / corroboruted.
el jool to revlew {n light of sdditional informacion or anultysls

.
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Pump Spacer

| 15:56 ||-1| 16:28 |

7 4/20/10

fugend

Grgen = 14 ppa Mo
Plok = 1 ppg Spacer
Blite = 8,6 ppr Seawnter

Datw

* Pomp 464 bbls LOW spocer (16,0 ppg)

- Bmm-n-5at + Pore-a-Squeeze
enrbfnation

=YEseouy, sollids-ladow Eluid
* KL Line pressurs holds ut 1200 psi

Interpretation

¢ Auy gas from the cewent Job should bo te
aurface by this point

= No ubnornal gas shows seen

QT Ly Gverlaaed

Hut ALL Eufonisatlon hos boon veritind / corroboraved.
sbJest e roylew tn THghl of add)tional nfoemtdon or onalyaife
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Pump Seawater
Bontes Data
. | .
| 16 ' 29 ' | 16 M 52 | + [ump 352bbls seovaler
¢ - Not upough ke get spacer
4/20/10 e e o
« 2026 pel pintic prossute allor
pswp[ng
- Calewlneed U-tube 15 1028
O A sl
Spsardfator
Uistoww
134 ppx axarago
ity
Interpretation
* Nigher thin oxpested stathc
proasurs uay indicate large
apaaer-ko-vaker |ntorlars
+ Slgnifiest solids satdiing
expanial mee mnngk stop
+ {Hgh gel strength wiih 100%
SNALRE.
" Not ALL Inforwation has boox veriffod / corroborated,
Logend Firerently Orschalaneed b [aot Lo rovicew 1o 1Ighl of wdditlonal informacion or analyais
Groun = 14 pag Mk |
itk = 18 ppg Spaver
Bluo = 8.6 ppy Souwve et
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Lustes Data
"
16:66 * Shes aunuler
1/20/10
JONRLLLL B VT3 0L .
ll_‘ (—( Interpretation
i
- ) Not Al] Fuforsation has boon verifhed / corroborited.

Lagand Corpen Ly trerhalaneed 'w, trfeet to pevlow in 1ight of additlonal Fnformtion or aan?yajjs
Grasn = 34 ppy Mud - I
Plak = 10 ppg Spacer
Bluo = B, 6 ppy Heawatet)
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Bleed to 1220 psi
Data
-~ 1 1657 + Bleed drill pips presuure frcw 2326 pak
1o 1220 poi to wquallze with ki1 ting
4/20/10
— '!Lﬂ.!l':f..!-!;ﬁ.&i!’....._i:
]17 Interpretation
Nou ALL Infurmzion has bem veritied / corroborated,

Logemf i Ject ta review fn Hght of add]tional infommationr or saulyall
Greon = 14 ppy Hud H T
Piak = 14 ppg Spacer E
Biuo = 8.6 ppg Seavnter L—...
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CONFIDENTIAL

Bleed to 273 psi

4/20/10

Logomd

Groen = 14 ppg Mud

] 4 wpg Spacer
K6 ppy Seaweter|

Dats

* Open kELD Tine

* Prossure equulizos

=Del1lpHpe prossnce gues Lo 1400 pal
~Xi11 1tno prossuara drops Lo 845 psl

Elowd prosswre Lo 279 pal on deilipipe
a8 kill line prossure drops to zero

+DI* precsure naver geta to zero

Fivst iime well s udet balance

Ghaurvadd that Fluid Lovel In the riser
had dropped

Interpretation

Utk botwoen dridl plps aud k111 Ling
duo Lo henyy $1udd in the ennulua

Suspoet the annular 1s leaking

Kot ALL [nForsation has boow verifivd / eorrohorated,
ihJost Lo reviaw T 1Hght of additionnl Fnfotmilon or unalysd)

S
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Drill Pipe Pressure Builds / Fill Riser
Data
, 17:06 | . [ 17:26 | * Shut 1u drillplpe
* Prossure bullde to 1260 psi in 8 ninutos
4/20/10 v Fillod the viser wich $0bbly fruw brip
tank
+ Hud ol Mlowd Lo Bunbsten otds b 17:17
* Mud Lloggors not intormed that
al Tluadlug bl covsud
I'{ Interpretation
i * LF o ahiular vas loaklug 1t ie oow
soalod
* [Hscusslon on rig flenr aboul pressure
on drillpipe
-Dacision nadn to conduel negative
teat on kill lino
et Not ALl [nforunilon has boow vorkthod / corroborated,
R ibfoot to roview to Hght of addistonal informiion or anntyath
Greem = B ppg Mk ¥ ’
Pluk = 18 ppp Bpaver g
Blus = B.& pog Seavaboy B
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Bleed from 1202 to 0
ot Chakn -
Daaly
I 17:27 | A ‘ 17:62 ' + Blaed drillpips from 1202
to 4 pui
4720/10 » 100K [s then olosed
16 bbl
Cunulstive
Gain
Internretation
v Wftgors sknbemants
Indicate 1B bhbls takon at
this blsed
- -~ Norwal
Fhoe Falute P— vomprossibility wonld
[ — Fatonn Snanaii o approxistely §
hbls
Not ALL Dnformtion hes boon veritied / corroborsted,
Lugued Suirjunl to rovlow b 1ght of additlona] [nformuion or aemdysis
Grgen = 14 ppg Hud
Pink = 16 ppg Hpacar
Bluo =+ 8.6 ppy Seawnter)

CONFIDENTIAL | | | BP-HZN-BLY00346943



CONFIDENTIAL

Bleed Kili Line / Pressur

" Bwur Sl

l 17:52

4/20/10

18 bbl
16 bbl

Cumslative
Gnin

Logund

Groen = £ ppy Minl
Plok = 16 ppg Spacor
Blue = 8.4 poy Seewalay

e
Sboe Falloe

Ao

e Builds Gradually

Snal Lusembly
Pailyre Seonarin

L1

sl

Data

Trassmre monl tored
theough vemont, unit
qulekly rlses Lo 790 pai
wnd Calls

Pressure alovly builds
Cron O Ly 1400 psl aver
41 wlowion

Interprotation

Starl sontoring
dri}ipipe progsure at
canatl; wn ik

Nllload 315 hb)s from
411 Fina o nemear nntl

Comanter witness
statemang thel well

4

Not ALl [nformition ias boex veritied / corroborated.
hJost bo reviow {u 1ipht of additlonal Informiion or anakysily

Lo

| * _fhut kiEL Lino and see
proasura hui
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Pressure Holds — Negative Test

"@,..1 Fomive o

Lo

Data

’ 18:40 | | 16:66 |

47201110

Dritlpipo prosueey
{mom i tored at
Nallibueton) stays
stendy ut 1408 pai
Punped o K11 1ine Lo
ensure full

[Heod of £ 0,2 bhls e
trip toak

Nonitored k111 Mne for
40 minutos !

i 37130

18 bb1 |-
16 bbl

I'vepave ko displace sith
sonvatny

Cunulative
Galn

Inierpretation

Disenssioh about
prossure on the

|

el Uplpe
/ * No Tlow ohserved on ki)
Show. Faflnee Hnn
Seenarly Lol Aseosbly
o Vadivm Soonarip v Rig toam satisfied that
task ful

Nut ALl [nformation has heon verifiod / corvoborated,
Qb oot to reviow (o Vight of additlonnd Fnformation or annlysi

Lo ’

fagam!

Groon = 14 ppp Mud
Plak = 16 ppg Spasar
Blue = B 6 ppy Sonweley
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Displace to Seawater

Dptue

Datn
Pumped 1304 bbl seawaier
-Using rig porps and booster

1

|21:14—|

‘ 19:55

4/20/1¢

Slnek dowu for sheen Lest - spacor back
=017 pst an D when ahut down

Blaw losl passes

Crow Inztemotod 1o divert toturns

e AN R 01 MSE
averboard

Interpretation

Flow out groater Lhan Llos i catwoholbg
ul 20:64 vhilo alowing pumpa For spascy
rhtisrn

Second Indioation af flow at 21:08 whon
prmps shackdown for shpen fast
~Prossure bullds to 4263 over 6.5
mingle hnrined
bol ALL [nfurmation hes boon verified / corrohoruted,
thluel o yoview T Hght of adddtional Fnfotunibon or anakyasi
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Resume Displacement

1

o

4/20/10

23]
e Data

Resume di splacencut
~Puop onother 265 Lhls
=Redwns galng vvorboand

~Flow aator bypassad ~ unahlo to
wonilur flax gul

Pwans stop at 21:31

Sigrificant pressuco buildup starting nt
Arr
Takn Tost ed 21:480

- Laat pressura ronding 5700 psi

Interpretation

Piunps slop at 21131 - suspock problem
idontifiod with wollk

4 calls macke from rig fhoor and Ghief
Mate diseosses woll with Towl pushax en
+ig flanr :

Stiupect unplu‘slml at 2§:49

Hot ALl Enforuatlon hae beou verlfind / corrohorsted.
ik Joei e rovlew [n Hght of additions]l Enfocmtion or malyshs
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bp

EDS (Emergency Disconnect)

Braft - Work in Progress, Subject to Revisi(%m

o 2AMAY; 2010

* The EDS function s activated from the surface (aither the bridge or drill
floor). Its function is to saal the well and disconnect the vessel from the well,

* The EDS sequencs ;-
- Operator on rig pushes the EDS butten
Blind shear rams ¢lose cutting drill pipe and szaling the well
Chaoke and kill ine valves are closed and lines unlatched
LMRP is unlatchad and disconnects
The EDS sequence is corhplete and rig meves away from well.
* Witness accounts, EDS was activated from Bridge after explosion at 21,56,
* EDS failed to seal wail and LMRP failed to disconnect,

1

Nov ALL Enfurmation has bevn verifiad / eorvoboraved.
Suivfual te roview tn 1Eht of additlonnl [nfocmation or annlyafs
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BOP - AMF {Dead-man) Function

+ The AMF would have been expected to seal the well after ioss of the three functions
(hydraulics, communications and power) from the surface at some point between the
explosions and the rig sinking.

* . The AMF is an emergency sequence that activatas the blind shear rams fo seal the well.
~ Activation time for the AMF is 37 seconds
* The AMF seguence:

~ The BOP senses the loss of hydraulics, communications, power from the surface {all
three need to be lost) and arms the AMF.

. = The AMF Activates the Blind shaar rams cutting drill pipe and sealing the well,
— Nate that the AMF doss not disconnect the LMRP,

¢+ Thersis no evidence to suggest that the AMF in this case activated effectively to seal
the well,

Nt ALL DiloxweatJoa has boon verified / corroboraiad,
Sulrject to vaview in Ught of nldftlotn] Tnforuation or annlysily
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CONFIDENTIAL

24 May, 201¢ - Confidentlal bp
Critical Factor 2 — Unrecognized Well Conditions

Unrecognized Well Conditlons
= Intagrity (ot fulled to identily communloatlon with the reservolr
- Cparalions aljowed HE Influx {o sater and meve up the well bore — well became gapable of ﬂnwlnn
- Rig srew responas to wall flow failzd to control tha wail

Critigal Indica

=~ 1Indicater:

= At 20,68, pumps wera slowad and thy fellowing abnormallly results:

- Drillpipe pressure incroasac| from 1260 psl to 1350 psi
Fleve-out volume increased nstead of slowing

=~ 2ntIndieator

- At 21,60~ pump shutdewn a5 spacer absorvad at surfaca. Sheen teat raguirod,
~  Flow-out ehauld bo zoro, but real-time data inclostes well flewlng aftor pump shut off
= Drilipipa pressure Inereased from 1017 ps! to 1263 psl over 5.5 wminute parlod of sheen test

= 3rd ndlcator
=  $hean test passed and approval granted ta dischare sverboard
= At 31,94, pumping to continue dispt to 1

~ At 21;01, prablom observad (suspect mud raturna chsarvad)

= Pump abruptly shutdown
Lriliplpe pressure at Ume of shuldown was 1240 psl, Increased to 1750 pst over next& minutes,
Flov-out data nol avallable due to flulda bolng discharged direstly everhoard (bypasses flow mater)
Third indication of flow ~18 minutes bafore tha explosion

Ongolng work
= Raconstrucliimeline from avallable datu and intonvaws lo astimate when Influx oceurred and when i k baan recognized
= Reviaw Infagiiy tasting procadure
= Try taascertaln g crew respanss fo well fiow cendiitons tiot. ALl [ntoruntion bes oo verified / curroborated.
- Try lo scartaln why woll flow congditions were not detected eamlier ﬂlﬁjcnl- to reviow {u 1[ght of addfdlonal Infoumtion or nnnlrni’a

Transogean inlesdaws when possibla

Last integrity test - so called
Negatlve test started @ 15:00 - ended 20:02 (long time} typically lhr

In locking back: there were anomalous pressures and several discussions
regarding the test,

Witness statements about bleading off volume.
Difficult to tie down - only bp WSL views to date. Transocean input important

20:02 End integrity test based on KL reading O# but 1400# on DP. - Decided
to meve forwaed with sea water displacement

20:58 starlt slaging puaps down [or shesn test - DP pregsure [nereasing
{confirm SOBM gone) - Appears to be firs clear indication of Flow

21:08 (10 min later) pumps fFully shut dewn
= DP  pressure continued huilding
- outflow meter indicate flow - 1.7 bbl/min
21:31 stop pumps abruptly - appear to detect problem
DP increases fFrom 1240# to 1750 # in 6 minutes !!

Flow going overboard so could nol meter

~- 4 phone calls reported from witness statements (TP to Rig
floor, AD te mud pits, Vidrine ecalled by TP, Snr TP contacted
by AD)

— Appear BOP activated late or not at all
21:49 Explosion

BP-HZN-BLY00346950



Critical Factor 2: Flow Indication #1 op
51 minutes before explosion

« Fallowlng final Integrity test of wellbore, BOP anrular was opened and well displacemant
of mud to seawater began:

Flow-out voluma of mud and diillplpe pressure showed expected correlation unil aboul 20:68
- A120:68, pumps were slowad and tha following abnormal resulta:

~ Drillpipe pressura incrassad from 1250 psi to 13560 psi

- Flow-out volume increased instaad of slowing
Flow-out vs flow-in shows geln of approx 87 bbls aver 12 minute pariod
Firat indication of flow ~61 minutes before the explosion

Flow Qut

fiun H
Mot ALL Inforwation has boen verified / corrchorated.

| b foot Lo eoview tu Light of additional Informilon or wanlyails
[ W e -
H g . - ss

e

38
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Critical Factor 2: Flow Indication #2
41 minutes before explosion !

* At 21:08 - pump shutdown as spacer obsarved at surface. Sheen test required.
= Flow-out should ba zero, but real-ime data indicates well flowing after pump shut off
= Diillplge prassure Increased from 1017 pel lo 1263 psl over 5.5 minule perivd of shean test

Ex) Normal Flow Back @ 16:52 Flow Back @ 21:08

o Flow Qut o

ot ALL EuCormarion has beon veritied / currofiorat
sirfect te voview fu Tight of add]tione) Tnfernstion or anndyals

““‘ J.H“i.E’ # §
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CONFIDENTIAL

Critical Factor 2: Flow Indication #3
18 minutes before explosion ‘T

- Sheen test passed and epproval granted to discharga overboard
s At 21:14, pumping resumed to continue displacement to seawater

* At21:31, problem observed {e.g. mud returns, abhormal pressures)
= Pump abruplly shutdown

- Diillpipe pressura at time of shutdown was 1240 psi. Incraased to 1750 psl ovar nexd 8 minutas,

= Flow-out date not avallabla due to fuids being discharged direcily overboard (hypasses flow meter}

ETE

i)
a

O Dene,

Hut ALL Infermation has beea verified / corroborated.

b feol to roviow tn 1ight of wdditTonal Tnformtion or malyails

. Lriiplps peessure woikd
oy ha <400 e wien

§ g n H=3 ux
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CONFIDENTIAL

Final 18 Minutes

lata lost,

suspaot
oaplosion

Fro.

BP .

+ e me-d pharventions--

s&0TH teshonse Trom mechanical

. I .
A L
bt

o Jut

Mol Al Enfurmatfon has boen voritied / carruborated.
Subjoct (6 roview In Hyght of additional Tafomation or nenlysfs
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Critical Factor 2 — Unrecognized Well Conditions
Unrecognized Well Conditions
- Integrity test failed to identify communication with the reservoir

- Operations ailowed HC Influx to enter and move up thae well bore — well became
capable of flowing

=~ Rig crew response to well flow failed to control the wall

Ongoing work & forward plans

~ Reconstruct imeline from available data and interviews to astimate when influx
occurred and when it should have bean recognized

- Try to ascartain why well flow conditions were not detected earlier
~ Try to ascertain rig crew response to well flow conditions

- Review Integrity testing procedure

~ Transocean interviews when possible

Not ALL Tufouoation kas boon veriffed / corroborntod,
Subject to vevlesr du 1ght of mdditlonal [nforsation nr annlyais

Last integrity test - so0 called

Negative test started @ 15:00 - ended 20:02 (long time) typlcally 1hr

In looking back: there were anomalous pressures and several discussions
regarding the test, :

Witness statemenis ahout bleeding off volume.

Bifficult to tie down - only Bp WSL views to date. Transocean input important

20:02 End integrity test based on KL reading O# but 1400# on DP. - Decided
to move forward with sea water displacement

20:58 starl staging pumps down Cor sheen Lesi - DP presstre increasing
(confirm SOBM gone) - Appears to he firs clear indication of flow

21:08 (10 min later) pumps fully shut down

- DP pressure continued building

21:31 stop pumps abruptly - appeor te detect problem
DP increases from 1240% to 1750 # in 6 minutes !!

Flow going overboard so cdould net meter

- 4 phone calls reported from witness statements (TP to Rig
flocr, AD to mud pits, Videine called by TP, Snr TP contacted
by AD)

- Appear BOP activated late or not at all
21:49 Explosion
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CONFIDENTIAL

Critical Factor #2

Unrecognized Well Conditions

Immediate Cause

System Cause

Corrective Action

Negative Tesf -
Process Falled to
Identify L oss of
Casing Intogrity

TBD

T6D

Poor Flulds
Management a3 the
well became
Imbalanced

TBD

TBD

Delayed Response to
Wall Centrol Condition

Tan

TBD

Nouv ALl [nCoraution has boen voricied / cormoboratant,

'.;hjcnl. to reviow o Hyght of additlom] {afommsion or nnulyﬂils
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CONFIDENTIAL

Intended Purpose and Functions of BOP

) Riser adapter

b= Flex Jolnt

Upper Annuler

Lower Anmusiar

LMRP

Blind Shoar Ram =7

Casing Shear Ram
Upgror ¥OR —

Lowsr YBR 7

TegtRam — ||

Yellow
cordrol|
pod

23 May, 2010 - Confidenttal

Upper Annwlar used in normal drilling operations for
well shot-in roted to 10k pei,

Lower Annulay used in ngrmal drilling epsrations with
Casing Stripping Element., Rated to Bk psi.

LMRP Discomnect - if EDS ds activated and wall
sopled, [MEP disconnacts vig From sealed well

Blind Shear Rews - if EDS or MMF is activated, these
cut the drill pipe and seal the well .

Casing Shear Rams primarily designed to cut cesing in
TDS; is not desigoed ro seal the wellbore

Variable Rore Rams (VBR) used in normal drilling
operations. Raw packers can close on a range of drill
pipe from 3 %" OD to 6 5/8” 0D and seal up to 15k
psi wellbore pressure,

Test Raw  seals up o 18k psi pressure from above to
onghle functional testing of BOP

Not ALl Mitormtion haz beon verifiod / eorroborated.
thrJuol Lo voview {6 light of additlonal Informtton or analyals
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EDS (Emergency Disconnect Sequence)

* Tha EDS function is activated from the surface {elther the bridge or drill
floor). Its function is to seal the well and disconnect the vessel from the well.

+ The EDS sequence in drilling mode (per ttme of incldent):-
~ Qperator on rig pushes the EDS button
~ Biind shear rams closs, cutling drill pipe and sealing the well
Choke and kil ine valves are clpsed and iines untatched
LMRP is unlatched and disconnects
The EDS sequencs is complate and rlg moves away from well,
+ Witness accounts; EDS was activated from Bridge after explosion at 21:58,
* EDS faillad 1o seal wall and LMRF failed to disconnsct.

H

I

f

Mot ALL Jnformetioa bus boon vordfied / corruboratad,
QubJuct to review tn Eight of additionat informvion or nnalyafs
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AMF (Deadman)

* The AMF s activated automatically at the seabed if hydraulics, power and
communications are lost fram the surface. its function is to seal the weall in an
emergency.

* The AMF sequence ;-

- The BOP senses the loss of hydraulics, power and communications from the
surface (all thrée need to be lost), and arms the AMF.

~ The AMF ectivates the Blind shear rams cutfing drill pipe and sealing the well,
= Note that the AMF does not disconnect the LMRP.

* The AMF would have been expected to seal the wall on loss of the three functions
from the surface at some peint between the explosion and the rig sinking.

* The AMF failed to seal the well.

Shbjont Lo vaview In light of additionmnl [nformation or analysils

L -hot ALl Tnfozumtion has boon vorlfied / corcvhoratad,
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CONFIDENTIAL

ROV Surveys conducted post incident

* Postthe explosion, numerous ROV surveys were conducted in an attempt to
activate

~ Blind Shear rams
- Plpsrams

~ LMRP Disconnect (ROV cut the Auto shear pin in attempt to activate the
blind shear rams)

+ ROV survey found:
= Anumber of hydraulic laaks

- Plumging errors such that test rams were being aclivated instead of lower
variable rams,

*+ Non destructive examination using ultra-sonics and radiography to try and
detect position of rams and locks,

Nt ALL [ifvrmation bua beou verlided / vormoborated.
Suhjeot to reviow in 1ight of additionul Informafon or wnntyais
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Need a Critical Factor 3 Chart Here

Nol ALL [nlovmatkon hes beun verifiod / corcobornted,
et Juol o veview Tn Hght, of ndditions] infommavion ar wealyails
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Immediate Lines of Inquiry

Maintsnance

~ Was the BOP properly maintained?

Testing

- Was the BOP proparly tested within regulation, what do tests tell us?
Medifications

= Could madificaticns conducted over life of BOP have impacted
functionality?

l.eaks

= Could hydraulic leaks found during ROV interventions and previously
noted in Rig log have impactad functionality?

Bot ALl Entoreation has boon verified / corroborated.
ShbJosl to veview In Tight. of sdditlonal infommtion or analyalfs
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Critical Factor #3

BOP Failed to Isolate the Saurce

Immedlate Cause System Gause Corrective Action
Dirnct control of BCP TRD TBR
elements dii not
Isolate the source
EDS dld not isolata 8D TED
the source
AWF did not {solate
the spurce
ROV interventien did ™sh TRD

not Isalata the
soures

Not. AL Information has boen verified / corroboratod,
Hshiool to raviow In 1ght of wdldftlonal informiion or nnulys].l
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Critical Factor 4 — Ignition of Hydrocarbons

| Hazardous Area Classification - Maln Degk i N 24 May, 2010
i Ignition of Released Hydrocarbons

Tiidd 1 ] - Hydrocarbon gas detected by several gas
2] [ detactors prior to explosion (lwo witness
. iy statements from bridge).

-~ Several potential scenarios of hydrocarbon release
o atmasphere have baen identifled.

] . :
N il T 7 i = Dynamic modeding estimales suggests that
p d : L flammable gas mixtures could have reached hon-
= T elactrically classified areas.
n : Ongoing work
1 {0 , ~  Fluid dynamic modeling being further developad in-
g lina with mast probable release scenarios.
e T FE :- - Access to pit room / mud pumps
& y ' - Access to darrick via degasser

\‘\
=
o
A
7

- Access Lo engine room
- Raview of electrical area classification, fire and gas

B
: = bl 1.0t : . design and ventilation system deslgn.
e i ] q t] if J h[ Nu| ”I\ll Informatlon has hoen veriffed / corroborated, 4
N 1 ‘? il s

1

Koty
It

hjeet to roview in Might of addisional Information or anglys

Y
3 Bhadiug Benoles Claantfied firens i —
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Critical Factor 4 —

Ignition of Hydrocarbons

Immediate Cause System Cause Corrective Action
Hydrocarhon Raleased to TBD TBD
Atmosphoera
lgnitten Oecurred 8D TBD

Nut ALl fedvrmtion ies Buen vorltied / corroborated,
Subijecd to voview in Hght of additiom] [nfematien or anadyaila
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CONFIDENTIAL

24 May, 2010 - Confidential

Possible Early Actions

« Raview integrity test procedure

Detailed proceduras
Pass { fall criferla
Authorily for acceptance

= Cause DW drilling contractors to;

* Reinforce expectations with confractor on wellbore and fluids management up

Demonstrate modifications are reflacted In “as-bullf” drawings

Demonstrate thal pre-run BOP test procedures provide conformation that all functions are good

to go
Demaonstrate safaty critical mafntenance is up 1o date

Demonstrate thal samergency systems have ongoing cycle of checks fo

ROV, Dead-man & suhsea }

to the point of BOP release from the well

+ Cause Well Contractor to demonstrate well controt competency

r effectivenass (Including

ot A1l Tu{oymation hus bean vorified / corrmborated,
Eubjeed to rovies dn bight of additlonal Iafoumtion or nnalyails
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Back-up Slides

Mot ALl [nforantion las beer vevilicd / corrchoratat,
St et to.veviow 1 Hght of ndditlonal Tnformation or annlys]
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Shoe Track - <
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T T
]

! ? : Flappars Open

L‘_‘q“

Dnll;ng Mud

e

\ !—r ] —
. )"”"

] ___1,‘ “'“‘“"Gu:deShoe

Nu| ALY Inforention has boen veriticd / corrobotatud.
.ﬂ_iuc: t Lo ravies tu 1ght of wdditlonal informuion or analyais
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Flappers Shut

Cement '""f
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T [ e

Dril”ng Mud - E hot ALl infornation hes boon vurified / corruborated.
!ll.l-‘lnm. to veview dn Right of sdditlonnl Tefoumiion-or nenlyafa
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Cement - J Net ALl Informtion has boon verificd / eortoborated.
fT-h.F:ml Lo voview In Mght of add#lonal inforation or nonkya)
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CONFIDENTIAL

Seal Assembly With Casing Hanger Lock Down Sleeve

18-3/4 Typo S5-16 Seal
Aseombly

18-3/4" SS-i§ Dig Bore
IT Wall Head Housing

- 18-3/4%9-7/8" 88-15
.............. e CBQ NER Lock Down
- 8laeve

Housing

/ 36 x 1-1/2" Wall $3-15

9-1/8" 88-16 Casing

N Xl 1 -
Hangar N ALl Infermation has beon vorified / corcchoratod,
& Dummy Ronger QusJeal Lo vavlew in FHght of sddiLiomm] lafarmation or nnal yafs

L
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Seal Assembly Without Casing Hanger Lock Down Sleeve

LB-3/4 Typo 55-16 Seal || - Rl
hasembly ' -

18-3/4" 58-156 Big Bora
II Well Head Housing

/ 38 x 1-1/2" Wall S5-15

Housing

N — 4

9-7/8" 55-15 Coaing | 1 —
Hanger ! L1 Tatfornation hos deen verified / gorroboratel,
& Dummy llangor ! L L raview it Uight of add)tfonal toformtlon nr analyaiy

-
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Seal Assembly Cross Sectional View

- Lockdown $leeve

5 Upper Housing

. Lower Housing
8" Seal |
Area |

f
; Snap Lock Ring

ot ALl (nfornation lias beon verified / eorroborated,
shjosl to vaviow 1u 1ipht of addiiioanl Infotmatfon or analysjls
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bp

Background to Ingid;
~+ Macondo Prospect MC 252 ILX well - total depth 18,360"  24Mei 2040
- Challenging well fo drill but comfortsbly within expedence rangs

~  The well wag originally spud with the Marfanas Rig on Qct 8% 2009 - The Marlanas sustained
damages during Hurricane fda on Nov 81 and commenced tow Yo shipyard for repalrs on Nov 26%

~ The Deep Water Horizon re-entered the well on Feb 91" 2010 at the 18" casing point
~ Both rigs are Transccean ownad
~ The well encountered commercial hydrocarbans - plan was to temporarlly suspend the well for
future completion as a praduction weil
« Deepwater Harlzon
- Onconfract Lo BP since 2001
= Proven track record in deepwater axploration drilling {Just came off record Tiher exploration well)

* Event
= Incidenl ocourred during the suspension phase of the well - 2 hrs after completing an integrity test
on fhe well

~ Althe tirme of the incident drilling flull was haing dispizced from the well with seawaterin
praparation for setling the final cement piug

hot ALL Tautexmntion hus boon yorified / corrobarated,
Subjecl to veview dn Hght of addftlon] 1aformaiien or annlysils

‘Event
Horizon primerily an Exploration Rig

At the time of the incident there were a few remaining steps to
secure the well and depart L.e. [inal cemenl plug & lock ring

62
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ca

Investigation Overview

24 hay, 200

+ The Terms of Reference Is focused on determining facts and

usation

= Investigation team comprises ~ 70 internat and external personne!
{inclusive of technical staff supported by legal, documentation and
other support disclplines)

* Investigation based on:

Reporis
Englneering drawings

" Raal-tme data transmittad from the 1y

Witness accourts (parsonnel both on the rig and others involved in operations and
planning of Macando Welh)

Madeling & analysis
Alm 1o tast equipment {cement sample, float collar, BOP)

* Investigation & analysis has access o limited physical evidence only
i i i . vt vist asn snpnilahl,
' Scme key thlrd party mteereWB and datj ::?Jl Tufoquation hiug bean vorlCied / corrvboratod,

Subjoct ta revies fn [Hpht of addtlond Infomntion or uonlpaifa

Team Composition.
Several bp & Industry SME’ s (SETA’ s) engaged,
Good team in place, still building on the BOP side of inquiry

External consultants engaged - Arnold & Porter, Add Energy,

Baker Risk, Boots & Coots, CSI, Ex-PRC Soft, HOSE, Stress
Engineering, Subsea Ventures Marine, Well Control Systems,

Academic Support MIT and/or Manchester
*Full-Time: 486

*BP Part Time: 8

*Consultants: 17

Important to understand the context in which the investigation is

happening
Access to 3™ parties has been challenging - Transocean (no
interviews to date - 12 requested)

No access

Lack of physical evidence - yet to secure from Halliburton

to Cameron

cement sample used in cement Jjoh

Yot to sccure cement samples (of hoat) from Coast Guard

" Access to

CONFIDENTIAL

BOP with ongoing Government/MBl proceedings?
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24 May, 2010 - Confidential
Background to Incident

"+ Macondo Prospect MC 262 ILX well - total depth 18,3600~
=~ Ghallenging well 1o drill kut cornfortably within axperience range

- The well was orlginaily spud with the Marlanas Rlg on Oct 6® 2009 - The Marlanas sustained
damages during Hurricang fda on Nov 8% and commenced tow to shipyard for repairs en Nov 260

- The Deep Water Horizan re-entered the well on Feb 9 2010 at the 18* ¢asing peint
~ Both rigs are Transocean owned
~ The well encountered commercial hydrocarbons - plan was ig temporarily suspend the well for
future completicn as a preduction well :
¢« Deepwater Horizon
=~ Onconlracl lo BP since 2001
~ Proven track record in deepwater exploration driling (ust came off racord Tlber exploration well)

* Event

= Ingident occuired during the suspensien phase of the well - 2 hrs after completing an intogrity test
on the well

~ Althe time of the incident driliing fiuld was being displaced from the well with seawaler In
praparation for setling the final cement plug

Not. ALl Iudexmtion uy boon veriflel / corroboratet.
ubject to voylew fn Hght of aildiiienal Tnformnuion os anelyais

Event

"Horizon primarily an Exploration Rig

CONFIDENTIAL

At the time of the incident there were a few remaining steps to
secure the well and depary i.e. [inal cement plug & lock ring

64
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Model

Independent Protection Layers ~ Swiss Cheese
24 May, 2010 - Conficental

0

e
Well Shoe &

Hechanical Sonl#
Barriurs

Comenk ™"~

-—.

-
I'rocess
Barriers

Protection

\‘-..
Wall Comtrol™

—

-]
- ] ] T
P f~"'"/ _—”/ . L
= 7 [
e O
Potential \) 0 O 4 Undesired
hazard O event
L. S R | log 15 Redeasad:
initiati ng mnﬁion &1!;:70:;1«:,)
cause I O
{op KO FnberTup I
Wellbors / O ] O }
Uneontral led) Y, y / O

.,

— .
“—__._.\ ‘-\__._‘
Blow gyt | e And Gas
preventar Systen
Barrior

Not. AL1 Tnformation hiass boow verdCled / corroborated.
uhject Lo veviow in Hpht of sddi Llonsl Tnforumilon or analyails

{hnlag reproadnt thal protontion layer’ s probablifcy of Failing to
vt 1ot s et o S AEEES S8 MOTHI. st ettt s
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Finish Drilling and Complete Logging

l4/9/10]

Puntel

Data

k/15/10

Last BOP pressure Top of TOF 001

test: 4/10/2010

All Lesis passod o Bl T, BT

* Findsh drillivg

~0-7/8" x 8-1/2" opon hole
~14. 0 ppiy vud Inxido mil oul
* Telp ot vith drilHng assonhly

* Wre line log For 4 days

TR Laer Shos B U5 S WD TR I e

Interpretation

W anagbin S OfRd Lkt T sartared @ (LSHE' SRAVE crrmemmmes ]1

* llole stadle

iFE Liner Hive B 15,700' A, 3%, ™

@Y Lk S @ F 108, 1, 9 s
Tiirens

10 Sant: 1vadl

flomg hele e )
oy leateat 12,5 3 Fay 2o T Not ALL Tafor j it }
Yl antght g [— ot ALL Diformation bas buon voritied / corroboratul
14.2 ppg 12, pio Py Zune g £6190° s SpbsJect, to voview i Hght of additlonal Tufotmtion or analynis

TOORL I AEY Ny 19, 350° PO mmk—m—r—}
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Wiper Trip

‘14:00 | ‘ 12:00]

A7T67T0
4/17/10

Function test BOF:
4/17/10 at 01:00

Functlon test
diverter: 4/17/10 at
0L:30

Data

* Run in hele for wiper trip
«Clrouloke botiens vp at 10
= Pump bigh ¢ia sweep
~Honitor for gains or losses — nohe

= 14,0 ppg tloan mud threughaut before
trip ant

* Damp oot from 18360°, ~ 14769°

4 rloy aleuks soring telp et - o
Flow

: [ ' Interpretation

e, Nei A1 [nturention llns beos verified / eorroboraied.
! fbfont Lo roviaw Tn Light, of wddi Efonal Feformatton or wnolysll
T

i A
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Retrieve Wear Sleesve

Datn
| 12:00 ] 1 I 00:30 | * Hoke rip Lo retrieve wear sleave
4717710 - Motrioval soccessful
4/18/10-

+ Functlon test BSR T
4/17/10 23:00

PRI RS

IH Hj Interpretation

Mot ALL infuaetlion has byen vurified / corroboralod,
Sk Ject to vaview En Ught of addftlom] Infomacien or analynil
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