DP Conference Houston September 28, 2004 KONGSBERG

Crew Boat Station Keeping

Challenges and Solutions
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Once upon a time... KONGSBERG

The first real test of offshore construction came up the coast about 50 miles near Cameron,
Lowsiana. In 1937 and 1938, Pure O1l and Superior O1l together built a large wooden platform
about a mile offshore in approximately 14 feet of water. This Creole t"jcln.l became the first
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kil qlso revealing

e 1955 - Plafform Installation depth reaches 100 ft. rechnology in

o 1955 - Modern supply vessel designed (Laborde - Tidewater).
e 1958 - First commercial helicopter service (US Gulf - PHI).
e 1962 - Fixed platform depth reaches 200 ft (US Gulf - Gulf Oll).

e 1988 - Drilling water depth reaches 7,512 ft (US Gulf - Shell).

A consortium of companies led by Kerr-McGee and Phillips Petroleum completed the first out-
of-sight-of-land well in 1947 oft Morgan City, marking a new phase in the evolution of
Lowisiana’s o1l and gas industry. Hamlets and towns would be transformed to support the

offshore industry, which now 1s producing o1l and gas in water depths of 5,000 feet. 200 mules
off the coastlines of Alabama, Mississippi, Louisiana, and Texas.

Houston September 28, 2004 3



Pynamic

Positioning
[ ' Committee
MARMNE TECHNOLDOY SOCIETY

Remote Deepwater Offshore

Amery Termace Lumed Sigasth

Central Planning Area

f

>

Rovalty Relief Zones (meters)

| 200 = 3499 1] i 50 mi
] 400 - 799 ——
1 800 - 1,599 o 03
|- 1600

Figure 1. The Gulf of Mexico OCS is divided into Western, Central, and Eastern Planning Areas. Water-depth categories used in this
regort are shown in addition to shaded Deep Water Royalty Relief Act zones.
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Crew Boat Evolution KONGSBERG

1980-1998 1999-2004 Future

Size 110-165 ft 145-190 ft > 190 ft
Speed 15-22 kts 20-35 kts > 30 kts
Station Traditional DP DP-1/DP-2
Keeping FPP (VPP) Water Jets
Water Jets Bow Thruster

Bow Thruster

Cargo 50-200 DWT 100-500 DWT |Liguid Mud
+ Bulk
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Why DP on a Crew Boat ? KONGSBERG

“Our initial motivation and the motivation that still drives
us to DP a crew boat is is to have safer and more efficient

vessels for our clients”

e More liquid and bulk cargo means more transfer of material
alongside offshore installation. This means more crew boat time
spent close to the rig or drill ship.

e Crew Boat / FSV evolves into traditional OSV support that have
used DP and joystick systems for 20 years

e Propulsion equipment more suited for DP
e Availability of technology

e Automatic vs. manual operation for hours ......
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DP Risk Analysis
Technical evaluation

vessel and DP system
alternative operation

Crew experience & training

Evaluation of planned operation
critical phases
environmental envelope/capability
close to other installations

What happens if scenarios
Failure Mode Effect Analysis

Operational procedures
fall back procedures
emergency procedures
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US CG Transfer of HAZMAT KONGSBERG

Requirement for DP IMO Class 2 or 3

or equivalent according to class, e.g. ABS
DPS-2/3

“The DP system needs sufficient
redundancy so that if problems occur
there will be time to safely terminate the
transfer operation before drift off”

Minimum requirements are defined...
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. for OSVs using DP for Oil & HAZMAT transfers

KONGSBERG

Continued...
Systems or Minimum Comments IMO Req’d [ Req’d Systems or Minimum Comments IMO Req’d Req’d

Components Require- equiv- | by Sub | by Sub Components Require- equiv- [ by Sub [ by Sub
ments alencev | lorl? T2 mentg alenew Log-1? T?

Gener No
Prime

Main US- Department
Switcl of Transportation

with B
Break

Commander 501 Magazine Street
Eighth Coast Guard District New Orleans, LA 70130-3396
Hale Boggs Federal Bldg. Staff Symbol: (mvs)
United States Phone: (504) 589-6271 o
Distrit Coast Guard FAX: (504) 589-4999

Syster No
Unint
Power r 3 -
(UPS) 16711/DP OSVs
Arrang No

Thrust D8(m) Policy Ltr 01-2003
22 January 2003

MEMORANDUM %

Power Systems

Thrusters

Hold §

ey From: D.F.RYANT — PR
o COD8 (m) ~ L) canl B
cor|  To:  Distribution ﬁ

Numb
Comp

ilﬁﬂi Subj:  USE OF DYNAMIC POSITIONING (DP) BY OFFSHORE SUPPLY VESSELS (OSVs)
Aol FOR OIL AND HAZMA'T TRANSFERS
Indivi

Contr
for each Thruster |

Control

Continued next page...
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Station Keeping Capability KONGSBERG
Ability to Stay in pOSition aS Limiting wind speed % Wind:fgspeedandwav%r'leligrljt”llleizr.
a function of environmental S B O

conditions
all systems running
after most critical failure

000.0

At time of analysis:

________________________ é . Waves

The most critical single 00 | 0000
failure for crew boat / FSV = Curen
1.0 | 000.0

Using capability knowledge
to select position and
heading for operation

VesselHdg: | 000.0

Vessel heading

Vessel Hdg EBL Hdg

. . 000.0 089.8
Comblned Wlth Consequence Thruster failure 1457 ® 4.6 ®

analysis
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Offloading Infrastructure

Wind, Wave, Current

Crane positions

Cargo location

Water

S S =l Sl S

Fuel

-

Personnel transfer = S L, e S € \

- _ . !
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Position References

Absolute Position References

Relative Position Reference

Infrastructure on rigs

e DGPS

e DARPS

e Fanbeam
e CyScan
e RADIus

e Hydro-acoustics

Houston September 28, 2004 14
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Station Keeping Strategy KONGSBERG

Awareness of relative movements
Mubike Transponders
i fvalable Celected
Position reference systems T e ——
o ) FEeam-1TZ
Auto Positioning reean-iT
Positioning next to targets with
insignificant movements cperaEn otk
Follaw Position
" Follow Heading
FO”OW Target {* Follow Pasition and Heading
Used for positioning next to targets e
with variable or significant periodic Pasitian 1.0 ——m
movements S
Headng £.00 deg
Transponder Filter -~
Filter constart; 50.0 %%
Ok, Cance apply
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Engines, Gears and Propulsion KONGSBERG

Diesel engine
Clutch
FPP variable RPM

Water jet
Bow thruster
Rudders
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Propulsion and Allocation KONGSBERG

Propeller
Rudder
Water Jet

Sdp0S - 051

Main: Propulsion SIMULATING  Seacor Marine Hull 450
Syskem  View Sensors Thruster Joystick AutoPos  AukoTrack  AutoPilot  Help

25. september 2004 03:19:22
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Expected further evolution
Larger crewboat/Field Supply Vessels
Waterjet & FPP propulsion

Bow thruster also with redundancy ?

Operational procedures
approach
operation
depart

Class 1 and 2 requirement

Integrated DP functionality
track line, auto track
track pilot
auto pilot

Houston September 28, 2004
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KONGSBERG

WORLD CLASS — through people, technology and dedication




