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SEBIEYroblems” - Holere! .."e (H-Gn pI‘OdUC'[IVe tlme)
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y hole problems
:cwculatlon to formations in narrow PP/EG profiles
k'pipe mainly across low pressure zones
s and/flows by high pressure zones

‘c
ck

fﬁér hole problems
Excessive drag: tight spots, tar, ledges, keyseats, etc.
Rack problems: hard rock, bit balling, gumbo, rubble, swelling, etc.
Poor hole cleaning: spiraling or irregular hole shapes/sizes, etc.
High ECD limits pump rates: non-drilled rock solids in mud, bridging, etc.
Poor, directional control: washouts, breakouts, etc.
Poor shoe tests: most caused by unexpectedly weak rocks
Deformed holes or casing damage: high temperature rock movement
(=163




WENSSWIth Trouble Zones?

st i GoViReepwatern & Ultra-degpwater WEIS
(Frgure below from MVS 2006-022' @CS report)
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u- 75008 HPHT “greatest challenge” as per MMS
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Figurs 22_ All despwater wells drilled in the Gulf of Mexico, subdivided by water depth.



From University of Texas Bureau of Economic Geology, . -
Offtshore. Jandary 1904 Subsalt: blue shaded area (MMS website)



JreuplerZone HPHI Conditions?

# = 1000 water depth
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Figure 38. Bottomhole temperature (°F) versus total vertical depth. + = 1.000' water depth
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7. Estimated bottomhole pressure (psi) versus total vertical depth.
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1998 Re\'/]evv A985-1.997abata;
S0Llge = ‘ sStimate.of costs. for.all /naystry wells

WIWOEO,  $600 Million to $1 Billion per Year

v ARCE): LA :. 17% of Total Cost of Wells

AEBIL: Min. 10% of Total Cost of Wells

=

/\/\/aJrem‘f asi:  >$6.4 Billion per Year
= "4AlL & Shell: —$8 Billion/1996 or ~30% of Total Cost of Wells
:_—__,_—sﬁa ol ah Bros: 15% of Total Drilling Cost in 1996
’A-F’1 Survey High Mud Losses in 19-24% of all Hole Sections
GR'I & OGS: $500-750 Million/year for Unstable Shales
= SHELL: >$500 Million/year in Unstable Shales

BP (DeepStar): $167.6 Million/1985-97 SWF (123 deepwater wells)
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Hole Problem Costs Now!
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006 Reviewwith Updated Industry Data

S A dee YEter squeeze johb cancostrsitmillien (moesty rigitime)

& Recent study found 2495 of NPT calised oy “gagorassure & Wellgord

ISieuiyarelatedidelays i wellfconstruction’ (Standifird & Keaney)
NI B EYIGLIET estimatedicosts in all deepwater wells based on three fields:

NPT Breakdown 3 Field Developments

Hole Problems MM 526

Tool Failure

Surface Equipment
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Geosteering (WOO) F $2
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Exemplespeepwater Hole Trouble NP

u Ostalireuble Days (ONC paper 16290 Figure 9 PUurpie)Ney.
o), Stuckaieols, Well Control, Tight:HGIEST & Hole Clealng

I Oriling
Casing
BOP Wark

M Trouvble

Days :
(Morm. footage = B Rig Pos
8541 5 t) |
B Evaluation
B Post-Dril
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Wells 1-6; Deepwater; 4000 tWD | |Ukra- deepwater; 90001 WD




Reduce H@d?e Problem.Costs?
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{Ehples andifrac:pressurepredictionmethods
I\/Ieaqur-—\rn—'ms et BoRETEauFeItTeTniterupdaterpredr
» Pora-znd Gmressures
) AEBMECHanical Stress
» Co elvmng _tib Young's modulus with dynamic values
» h)|mun\,Jg; characterlzatlon of lost circulation out-flow paths
» Im,)rw-ﬁ to optimize drilling via real-time geomechanical analysis

Sora2n9ls ntegrlty enhancement methods & materials:
ﬂ;*lr ac rated process to know when & what to apply

g

*F_‘rﬂmg fluids that increase borehole integrity in shales while drilling
«Same for other trouble zones such as unconsolidated sands & caverns

Other Priorities:

~ LLow cost “dual-gradient” method without multi-million$ equipment
Lower cost metallurgy to:
Resist corrosive fluids
Overcome pressure integrity limitations in expandable casing & liners
How to drill from surface casing to total well depth in “one trip”
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DEEPWaLETWEIl Integrity Issues -
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) VIVISTSRVSI4 050, 61 GOIVIMEE! ywaterwells havecasing orassura
}\/V._n||[vl||ur.;-_,r.-nrrrr.-nr oyenaciedbzineussiel: Al PIESSUre
» FIEEIT COITGSIVE formatlon fluids & production effects an:
» Tugulziris fégrlty
> ,Jr-;l:,:_,ur‘ aarrier sealing performance
>‘¢‘1~ 1ead seals
B'WﬂhOle mechanlcal seals |n packers etc.

Jﬁeed for 20K rated well equipment
High temperature elastomers are damaged in cold risers
No way to monitor well integrity in un-accessible annuli:

Pressure containment
Structural integrity
During production
After well'abandonment
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> |-||grL erature elastomeric seals that resist cold temperatures
) ALOWE §t 20K rated well equipment

}J_ﬁv- tost metallurgy to:
——-:..::- ReS|st corrosive fluids
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-~ Increase pressure integrity in expandable casing & liners

Methods to monitor well integrity in inaccessible areas:

Cemented & non-cemented annuli
Liner laps

Annuli below packers

Multiple depths
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you.....any guestions or
comments?
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