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SRNIRG the mud weight ®' |nvestigations Into
reql [rement; composite risers;

- Qs 'hing thicker-walled, Upgrading shallow water
= '—' ligier striength (main coupling designs with
= J-ﬁfube) riSers in the high deeper couplings-limited
— stress regions, to about 5,000 ft w.d.

® |nvestigations into lighter ® Design and Construct a
weight aluminum riser New Generation
designs; Deepwater Riser
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PESIGNTChallenges

VIERDIECIURING NG Strengtin connector
WEJISFE0lFand thiead capacity design
I]m]tsg. -

B

St e igthilimitations of shallow water
COMECLOIT CESIgNS

'- ;.( areful consideration of riser pressure
“éndlload effects, PEL, on both auxiliary
'-Imes and main tube seals.

Loop: current and VIV effects on the
rser;

Hurricane abandonment strategies
require emergency disconnect
systems, riser hang-off and
centralizing;

Gas migration into the riser and™
deepwater well control issues reguire
gas handling equipment;

Riser mass limitations during running
and out-of-phase heave acceleration of
vessel causing riser buckling after
disconnect;

Lack of adequate riser buoyancy
industry design standards;

Larger mud flow rate requirements
because of higher pressure drops
across choke/kill auxiliary lines.
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IIPIBVEMENTS INFAYNamIC Positioning
il eRdeepwater drilling vessels;

IIprovemeEnts i thruster electro-
MEChEnICal drves;

RAvellaility: of shipyards to design and
e plilditanker-hulls as drillships.

=S5 mprovements in mooring winch
=~ = systems for ultra- deepwater;

Availability of high tolerance wall
seamed pipe;

More efficient riser design analysis
programs and FEA tools;
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liglg] vements Ini fabrication of high
g'gr?; 19OIS for riser connectors;
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e 1rect acting riser tensioner
--technology
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= = B0-inch rotary table development;

Riser gas handling technology;

Improvements in subsea control
system designs.
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Water Depth/Tension Challenges.

WD = 5,000 ft* "710-Yr GoM
Storm

~Mud Weight (ppg)- TSR Indicated Tension
(kips)  (kips)/API Rating

12 800 1,450/Type D
16 1,200 1,650/ Type E

WD = 10,000 ft 10-Yr GoM
Storm

Mud Weight (ppg) TSR Indicated Tension
(Kips) (kips)/API Rating

10 1,200 1,600/Type D
12 1,600 1,900/ Type E
&3 1,800 2,000/Type E
14 2,000 2,400/Type F
16 2,700 3,500/Type H
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i RISER SPIDER

ROTARY TABLE

RIGEIRCOMPONENLS e
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SUIPPER FLEXJOINT
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TENSIONER SUPPORT RING ———p
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RISER JOINTS ——

RISER BOOSTER LINE JOINT_>

LOWER FLEXJOINT —
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e Protection for Aux.
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SpEcIalty” Joints
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PIIEOT Study, Envirenments ™

Wave Wind wind Current Current
DPSIM
Environment CASE
Direction(s) SERIES Hs T mean 1 hour 1 hour Velocity Velocity
- m sec m/sec kts m/sec kts
| 10year Winter Storm 28000 | 5.8 8.2 22.0 42.7 0.6 1.2
~ | 1-year Storm 38000 | 4.6 7.1 18.3 35.5 0.4 0.7
1-year Winter Storm +
10 Yr Loop Current 48000 | 5.0 7.2 15.0 29.0 1.4 2.7
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RISERDIsconnect Tmesimtsss
1500 WaterrBepth- DRIET OFE

00 ft Water Depth,Riser Angle Vessel Offset and Time
1YR STORM + 10YR LOOP CURRENT, DRIFT OFF

Flexjoint Angle
m  Slipjt Angle
Linear (Time)
= = = Slipjoint Angle Trend
= = = :Lower Flesjoint Angle Trend

60 75 90 105 120 135
Vessel Offset (ft)

September 29, 2004 MTS DP Conference




e

RISER Disconnect. Timedsmtsss
1500" WaterrBepth- DRIVE OFE

1500 ft Water Depth, Riser Angles vs. Vessel Offset and Time
YR STORNV OYR LOOP CURRENT

A Time
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o Current-Drift-off 1500| 5.0 7.2 | 29.0 2.7 135
1-year Storm+10 Yr Loop
1-year Storm+10 Yr Loop
Current--Drift-off 7500 5.0 7.2 | 29.0 2.7 360
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QeOIposite Riser Technology?
Bzl Gradient Drilling Technology?
1m Bore Riser Drilling?

September 29, 2004 MTS DP Conference




e | _
It Does Happen{ o

urrlcane I\Tan DR wWith Rlser

September 29, 2004 MTS DP Conference




