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Content

* What is the Drilling Tolerance Window

* Estimating DTW before drilling

e Causes of narrowing DTW during drilling

e Customizing the ECD /DTW
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Drilling Tolerance Window (DTW)

(Fracture — Pore Pressure ) - Safety limits
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Causes of DTW Reduction

* Water depth (mudline SS depth)

* Strong Pressure Transgression

* Hydrocarbon Column
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Impact of Mud line depth on DTW:
Shallow vs. Deep Water PP profiles:
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Pressure Transgression

PP Profile in a Transgressive system
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P. Transqgression + HC pressure | Transgressive (4000°) system in Mississippi Canyon
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PREDICTION of DTW , Mud and Csg programs Before Drilling
(Seismic velocity — Pore pressure Modeling)
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ECD vs. ESD in compartmentalized HP-HT

Before drilling from Seismic After drilling
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Blow-out (Algeria)

b

After boots and coots
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» The Impact of HYDROCARBON on the DTW
Mississippi Canyon 296 (ENI)
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The narrow DTW on Mississippi Canyon 252 ( Deep Horizon BP)

MW, LOT, Csg of DW Horizon
(Information in Public Domain)

Texaco - BP Deepwater Horizon MC 252
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Deep water horizon (GOM)
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Use the Geological building blocks and
Stress Vectors
to predict DTW configuration

* Sequence stratigraphy

e Salt displacement and emplacement
* Rocking basins

* Faults

* Diapirs
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Pre-drilling prediction of challenging intervals

Seismic Sequence Stratigraphy and Velocity

TGS Ad, Explorer
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Disparity between MPP (sand) and PPP (shale). ‘

Deposits geometry and facies changes
Velocity (Porosity Index)
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Well abandonment in DW TX due to the proximity of Mud and Formation Pressures

Pore Pressure ~ Seismic

Pressure (EMW)
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Grant Velo

		8.54797		20		20		20		20

		8.54797		2000		2000		2000		2000

		8.54797		3000		3000		3000		3000

		16.0827842047		3967		3967		3967		3967

		16.1509566351		4221		4221		4221		4221

		16.5516979234		4648		4648		4648		4648

		16.9491848992		8.7		5702		5702		5702

		17.3154123359		5976		5976		5976		5976

		17.5040749242		6362		6362		6362		6362

		17.9782445521		7060		7060		7060		7060

		17.9622323583		9		7302		7302		7302

		18.7035719363		8006		8006		8006		8006

		18.1399554518		9.8502180022		8567		8567		8567

		17.7131594017		10.533586983		9017		9017		9017

		17.9628049601		10.8988339003		9604		9604		14.237853396

		18.5630223186		11.1405673949		10165		10165		14.4834638019

		18.2139998805		12.5224103705		11188		11188		15.4823102251

		18.9934748592		14.4328844536		12371		12371		16.2856310128

		18.8840428783		16.2580610239		13036		13036		17.5984138032

		18.7581107129		13659		13659		13659		13659

		18.2397580575		14384		14384		14384		14384

		5800		5800		9.2		5800		5800

		6300		6300		9.2		6300		6300

		6415		6415		9.4		6415		6415

		6975		6975		9.4		6975		6975

		7912		7912		10.4		7912		7912

		8174		8174		10.7		8174		8174

		8890		8890		11		8890		8890

		9080		9080		11.2		9080		9080

		9170		9170		11.4		9170		9170

		9780		9780		11.4		9780		9780

		10200		10200		11.4		10200		10200

		5574		5574		5574		10.2		5574

								10.2

								12.1
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Mobil Vel

		20		20		20		20		20

		2000		2000		2000		2000		2000

		3780		3780		3780		3780		3780

		3975		3975		3975		3975		3975

		4251		4251		4251		4251		4251

		4465		4465		4465		4465		4465

		4811		8.7		4811		4811		4811

		5219		5219		5219		5219		5219

		16.7761619536		6418		6418		6418		6418

		16.9912848774		6615		6615		6615		6615

		16.9464579769		6842		6842		6842		6842

		16.8709463009		9		7125		7125		7125

		17.2698475997		7445		7445		7445		7445

		18.021491892		7897		7897		7897		7897

		18.1765381859		8255		8255		8255		8255

		18.4831301		8789		8789		8789		8789

		18.6812150052		9.1		9194		9194		9194

		18.8484609374		9593		9593		9593		9593

		18.9477832516		10001		10001		10001		10001

		19.3741818336		10358		10358		10358		10358

		19.1880703531		9.307307545		10636		10636		14.1488813209

		19.1716081678		9.6697099618		10991		10991		14.3256400827

		18.491008562		10.4636160002		11251		11251		14.3970383555

		18.8840428783		10.8040347541		11886		11886		14.763238735

		18.9779573014		11.7249382512		12760		12760		15.2789175858

		19.0041211588		13.0631777084		13774		13774		15.9742399991

		19.2975199811		14.7001421669		14711		14711		16.9528572959

		6000		6000		9.5		6000		6000

		8450		8450		9.5		8450		8450

		9299		9299		10		9299		9299

		11250		11250		10.8		11250		11250

		12360		12360		12.2		12360		12360

		8320		8320		8320		12.6		8320

		9110		9110		9110		13.5		9110
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Sand V Shale psi

		0		0		0		0		0		0		0

		2300		5000		5000		5000		5000		5000		5000

		2760		6000		6000		6000		6000		6000		6000

		3220		7000		7000		7000		7000		7000		7000

		3680		8000		8000		8000		8000		8000		8000

		4140		9000		9000		9000		9000		9000		9000

		4600		10000		10000		10000		10000		10000		10000

		5060		11000		11000		11000		11000		11000		11000

		5520		12000		12000		12000		12000		12000		12000

		5980		13000		13000		13000		13000		13000		13000

		6440		14000		14000		14000		14000		14000		14000

		4071		4643.418		8850		8850		8850		8850		8850

		4103.2		4675.5072		8920		8920		8920		8920		8920

		4347		4933.656		9450		9450		9450		9450		9450

		4393		4975.932		9550		9550		9550		9550		9550

		4439		5018		9650		9650		9650		9650		9650

		4554		5261.256		9900		9900		9900		9900		9900

		1940.74		4219		4219		4219		4219		4219		10000

		2542.42		5527		5527		5527		5527		5527		10000

		3458.28		7518		7518		7518		7518		7518		10000

		4717.3		10255		10255		10255		10255		10255		10000

		4710.4		10240		6123.52		10240		10240		10240		10240

		4738		10300		6320.08		10300		10300		10300		10300

		5083		11050		7469.8		11050		11050		11050		11050

		5129		11150		7247.5		11150		11150		11150		11150

		5188.8		11280		7507.968		11280		11280		11280		11280

		2530		5500		5500		2631.2		5500		5500		5500

		3335		7250		7250		3468.4		3656.9		7250		7250

		3381		7350		7350		3592.68		7350		7350		7350

		3450		7500		7500		3783		7500		7500		7500

		3486.8		7580		7580		3941.6		7580		7580		7580

		3864		8400		8400		4586.4		4739.28		8400		8400

		3910		8500		8500		4773.6		8500		8500		8500

		4577		9950		9950		5587.92		9950		9950		9950

		4623		10050		10050		5644.08		10050		10050		10050

		4692		10200		10200		5887.44		10200		10200		10200

		4738		10300		10300		6159.4		10300		10300		10300

		5083		11050		11050		6780.28		11050		11050		11050

		5129		11150		11150		6957.6		11150		11150		11150

		5188.8		11280		11280		7332		11280		11280		11280

		3459.2		7520		7520		7520		7520		7520		7520

		5202.6		11310		11310		11310		11310		11310		11310

		4718.22		10257		10257		10257		10257		10257		10257

		2542.42		5527		5527		5527		5527		2874.04		5527

		3457.36		7516		7516		7516		7516		3908.32		7516

		3458.28		7518		7518		7518		7518		4730.3256		7518

		4716.38		10253		10253		10253		10253		6451.1876		10253

		4717.3		10255		10255		10255		10255		7465.64		10255

		5202.6		11310		11310		11310		11310		8233.68		11310
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Sand V SH ppg

		0		0		0		0		0		0
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		7000		7000		7000		7000		7000		7000
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		9000		9000		9000		9000		9000		9000

		10000		10000		10000		10000		10000		10000

		11000		11000		11000		11000		11000		11000

		12000		12000		12000		12000		12000		12000

		13000		13000		13000		13000		13000		13000

		14000		14000		14000		14000		14000		14000

		10.09		8850		8850		8850		8850		8850

		10.08		8920		8920		8920		8920		8920

		10.04		9450		9450		9450		9450		9450

		10.02		9550		9550		9550		9550		9550

		10		9650		9650		9650		9650		9650

		10.22		9900		9900		9900		9900		9900

		4219		4219		4219		4219		4219		16

		5527		5527		5527		5527		5527		16

		7518		7518		7518		7518		7518		16

		10255		10255		10255		10255		10255		16

		10240		11.5		10240		10240		10240		10240

		10300		11.8		10300		10300		10300		10300

		11050		13		11050		11050		11050		11050

		11150		12.5		11150		11150		11150		11150

		11280		12.8		11280		11280		11280		11280

		5500		5500		9.2		5500		5500		5500

		7250		7250		9.2		9.7		7250		7250

		7350		7350		9.4		7350		7350		7350

		7500		7500		9.7		7500		7500		7500

		7580		7580		10		7580		7580		7580

		8400		8400		10.5		10.85		8400		8400

		8500		8500		10.8		8500		8500		8500

		9950		9950		10.8		9950		9950		9950

		10050		10050		10.8		10050		10050		10050

		10200		10200		11.1		10200		10200		10200

		10300		10300		11.5		10300		10300		10300

		11050		11050		11.8		11050		11050		11050

		11150		11150		12		11150		11150		11150

		11280		11280		12.5		11280		11280		11280

		7520		7520		7520		7520		7520		7520

		11310		11310		11310		11310		11310		11310

		10257		10257		10257		10257		10257		10257

		5527		5527		5527		5527		10		5527

		7516		7516		7516		7516		10		7516

		7518		7518		7518		7518		12.1		7518

		10253		10253		10253		10253		12.1		10253

		10255		10255		10255		10255		14		10255

		11310		11310		11310		11310		14		11310
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Fault’s Impact on DTW

b .
Pressure (psi) ressure (psi)
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Impact of Stress vectors and Salt emplacement on DTW

Jack St. Malo
Jack (WR758#1) St. Malo (WR 678 #1)
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Summary

Most of hard kicks at beds interface.

Connections ( from ECD to ESD)

Narrow DTW caused by Water depth,

Transgression and HC column.

Modifying the Predrilling ECD using Sequence

Stratigraphy and Seismic Velocity
Hydrocarbon column integration

World Oil

DRILLING, COMPLETIONS & PRODUCTION CONFERENCE



Acknowledgement
World Oil HPHT
Myron Malek

Qand A

Thank You

World Oil




	Slide Number 1
	Slide Number 2
	Content
	Slide Number 4
	Causes of DTW Reduction
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Use the Geological building blocks and �Stress Vectors�to predict DTW configuration
	Slide Number 16
	Slide Number 17
	Well abandonment in DW TX due to the proximity of Mud and Formation Pressures
	Slide Number 19
	Slide Number 20
	Summary
	Q and A

