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* Investigation Overview

» Macondo Well Key Components & Critical Faclors

- Critical Factors & Ongoing YWork
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+ The Terms of Reference is focused on determining facls and
causation

- Investigation team comprises ~ 70 internal and external personne)
(inclusive of technical staff supported by legal, documentation and
other support disciplines)

investigation based on:

~ Repmts

~ Engineering drawings

- ReaHime dala transmitted Irom the nig

- Winess accounts (personnel bolh an the rig and others invoived in operations and
planning of Macondo Wel)

- Modeling & analysie

~ Almlo test equipment {cement sample, float colkx, BOP)

Investigation & analysis has access to imiled physical evidence only
Some key third panty interviews and data have not yet been available

Teanm 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 & Conts, (S}, Ex-PRO Sott, HOSE, Stress
Engineering, Subsea Ventures Marine, Well Control Systenms,
Academic Support (MIT and/or Manchester

*Full-Time: 46
-BP Part Time: 8
*Consultants: 17

Important to understand the context in which the investigation is
happening

Access. to 3™ parties has been challenging - Transocesn (no
inlerviews Lo dale - 12 requested)

No access to Cameron

Lack of physical evidence - yet to secure from Halliburton
cement sample used in cement job

Yet to secure cement samples (of boat) from Coast Guard
Access to BOP with ongoing Government/MBI proceedings?
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Critical Factors

1. Loss of Integrity of the 9 7/8" x 7
casing created a path for
hydrocarbon (HC) influx

3
warishls pipe rom o
Tov of clhud

.............. awlline 506" 2 Unrecognized well conditions
Seal Assexhly - Infhoi unrecognized - Integrty fest failed
to identify communication with the
YelTbore f1nid feseTvoir

- Opcrations allowed HC Influx to enler
and move up the well bore — wefl
became copable of flowing

- Response failed to contiol tho wel

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

9 7/8"% » T° Casire

4. Gas plumne ignited -

Kat ALY Yafrraatinn hey baan varified 7 carveloratrd
Juct te roevine in 1ighl of aéditional infarealion or anuly::

¥lext tnltae P _ I.D. 18, %60"

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

Against these - Immediate causes
Cement - Isolate formation

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

Seal Assembly - casing bhung in wellhead

seal assembly provide seal hetween 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 sourcc.

4. BOP’ s failed to control & secure the source even on
subseguent atltempts
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24 Moy, I8

"""""""" L Mataiiah il Loss of Integrity of 9-7/8” x 7" Casing
. ~ Cement lailed lo isolate the reservoir
- The Nod) collar (1) or the seal assembly ()
leaked
On-going work & ferward plans

- Review design and execistion of the
cement job

~ Review design and instaliation of casing
shos track and coal accembly

~  leboratory tesling of flcat collar

-~ Detailed well dynamic modeling lo assess
likely infiux point

ol 221 bren werl fler./ 3
Joct 1o ravies in 15oM of addtiom! infarmalimer anulys

Cement Job

Pump volumes and return ok. Basic view from field - good cement
job.

But know cement did not isolate

Areas of interest: float shear out, centralizers, slurry mixture,
shoe

Plausible [ailure scenario

Seal assembly appears to be text book running operation, high
reliability

Areas of inleresl - not locked down av Lime of incident -
possibility to lift ot seat

Plausible failure scenario
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Unrecognized Well Conditions
- Integrity test faled to ideniity communication with the reservolr

- Operations alowed HC influx to enter and move up the wes bote — well became
capable of flowing

- Rig crew sesponse to wel flow failed to contral the well

Ongoing work & forward plans

- R 1meline fiom available data and interviews: 1o estimale when influx
occurred and when it should have been recognized

- Try 10 ascenain why wel flow conditons were not detected earlier
- Try to ascertain rig crew response to well fiow conditfons

- Review integidy testing proceduse

- Transoceaninterviews when possible

Mot AV I nfrrmal$am bas Baem varl fSec / corvehmed.
b3zt to revies In 5ok of additiom) infermstiv.or axalys!

Last integrity test - "so called
Negative test started @ 15:00 - ended 20:02 (long time) typically lbhr

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

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

20:02 End integriiy test based on KL reading O# but 1400# on DP. -~ Decided
to bove forvard with sea water displacement :

20:58 start staging pumps down for sheen test. - DP pressure increasing
{confirm SOBM gone) - Appears to be firs clear indication of flow

21:08 (10 nin later) pumps fully shut down
- DP pressure continued huilding
- outflow meter indicate flow - 1.7 bbl/win
21:31 stop pumps abruptly - appear to deteet problem
DP increases from 1240# 1o 1750 # in 6 minutes !
Flow going overboard- so could not meter

- 4 phone calls reported from witness statements (TP to Rig
floor, AD 1o mud piLs, Vidrine called by TP, Snr TP contacted
by AD)

- Appear BOP activated late or not at all
21:49 Explosion
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iadanad BOP Faied to Isolate Source
Fresjols ~  Acbon o atthate the BOP ance wal) Coion wes
recognzedlzied 1o oiale the source
- EDShiled o secasne the wel) (when acthated from tridge
after explosion)

. ~ ANFOgad-mantaledto secue well
e preniee
~  Subsequert ROV inferventions xiley 10 secure the well
Lowet fereter Ongoing work & forward plans
- ur BOP tesling history and ]
emergency systems. EDS, Auto sheal, AMF [Cecdman),
ROV hol stab
Bt Srear Rem -\ ing of BOP icns — could they have
affertea fs Amclionality?
S R - Assess eaks Kentified during ROV iervention and
Lorer VA delemine signitcance ~ could they have aflecied ks
Runctionaity?
Loww VBR -  Evaaaiiono! BOP malnienance history regalcs system

completeness, OFM parts ang P4 parly services
= Inspect & test BOP once retdeved from sea fioor

Swt 2] Jofewmtion bar bvve varifiat / coaroberatal
bt s revaes 38 2yt o bécatiomal 3 TOMALIDN 5 wnal TS

You would have heard:
Hydraulic leaks identified during the response effort
Modifications made that were not well documented

Testing?
Understand significance of lcaks/mods

. Concerning

Leads to further gquestions about testing
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Hazardous Area Classification - Main Decl
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Igniion of Released Hydiocarbons

- Hydrocarbon gas detecied by several gas
detectors prios 10 explosion (Iwo witness
statements from bridge).

- Several pi ofhy felease
o atmosphere have been identified.

~ Dynami: modekng estimates suggests that
flammable gas mixtures could have reached non-
electrically classified aiess.

Ongoing work

~ Fuid dynamic modelng being further developed in-
Ine with mas! probable re’msa SCENANHOS.

- Access o pit room / mud pumgs
- Access lo denich via degasser
- Access to engine room

- Review of dlectrical area classification, fire and gas
design and ventitation system design.

et A1) Informnlieo be> besn wesifieé / corpebaroird
fPAIat AR Tacim in 1 uM of mitilinm] tnfaveation oy aeal
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- Chalenging wel lo drill bal comfostably within expesicrce renge

- The wel) was originally spud with the Marianas Rig on Oct 6 2009 - The Marianas sustained
damages dusing Hunicane Jca on Nov 8% and comimenced Yow o shipyard for repairs an Nov 26™

= The Deep Water Horizon re-eritered the well on Feb 9% 2010 at the 18° casing point
- Both rigs are Transocean owned

- Thewell y - plan was to tenporarily suspend the well for
future completion as 2 production well

« Deepwater Horizon

- On contract o BP since 2001
- Proven track record in deepwales explosation driling ust cama off record Tiber exploration well)
- Event
- L during the jon phase of the wed - 2 hrc after completing an integrily lest
on the well

- Atthe time of the incident driling fluid was being dispiaced from the wedl with seewster in
preparation for selting the final cement plug

Event
Horizon primarily an Exploration Rig

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