DEEP WATER RISER
TECHNOLOGY, VIV
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m Buoyancy effectiveness reduced
B Mud pressuresincreased

-mCollapse pressuresincreased

m Base/disconnect tension at BOP increased

m Hang-off deflectionsincreased
_m Running and retrieval takeslonger

-m Fatiguedamageincreased

SCOPE OF PRESENTATION

m Deep Water Riser Design Issues
_mAMJG Guidelines
-m Guideline Applicationsand Findings
- mAndyssLimitaions
_m VIV Predictionand Effects
—m Fatigue Management and Riser Monitoring
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AMIG - Deep Water Drilling
e
Guidelines

m Extension NOT replacement for existing
e 5101 10—
m Emphasis on system approach:
 « All components - riser, wellhead, conductor
monitoring , inspection




- DEVELOPMENT

m Directed by BP, Shell and EIf

_m Reviewed by operators, drilling contractors
___and analysis consultants

| Guldeltnesn arts:
Analysis
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Inspection

 PARTH-RISER
~ OPERATIONS
- . . —
m Installation and retrieva envelopes

m Optimise riser configuration
m Predict downtime
. | a()\lde”p J |()()’)e[a]“§’ I)[()(;e(i Ires

m Predict inspection requirements

PART | - RISER ANALY SIS

W Riser configuration
“m Drilli Al limi
-m Completion and well test operations
B Riser VIV
_m Riser-wellhead-conductor interaction
~ ®mRecolandhangoff
P —— | netallati

- PARTHI-INSPECTION

minspectionAssessment
Service category
Usage history

Provisionfor rnspection
~m Componentsto be Inspected
| | nspection Procedures by OCTG

- DEEPWATERRISER ——
~ FINDINGS

—m-Need- thicker-wallsfor-internal-and-externa—
pressures and tension
m Hang-off requires bare lower riser
~m Soft soilsimprove LFJand WH response
~ mRetanervavesneeded for disconnect

m High VIV fatigue damage = increased
inspection and/or suppression




ANALYSIS LIMITATIONS

m Only as good as input assumptions:

Currents
Drag coefficients
- : reff = : :

m Requires margin of conservatism

. mCanbecosly-viv.——

- VIVANALYSISMETHODS —

-~ ®DbnvRUles ——
Uniform risersin uniform, planar current

VIV Damage Along Riser
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- VIBRATIONS
m Still subject to research

_m Analyssmethodsrelativelynew
-mDoVIV'sredly happen? —

m What are the effects?
_m How good/bad are our predictions?

B Howare S manag

VIV Drag Amplification Factors
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VIV UNCERTAINTIES

~_ mCurrent profileand direction
_m Slick and buoyant joints
uC il

- mbDrill ringtension
_m Damping of multi-string system

~ —mConductorinteraction —

No Drill String Tension
100te Drill String Tension

- IMPLICATIONSOF VIV
FATIGUE

mResstancer

——+ Changetension/buoyaney ——————————————————

+ Higher quality fatigue detailsin riser and
wellhead/conductor

__ e Morefrequentinspection

VIV - ACTUAL v PREDICTED

Current Profile Riser Displacement
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Observed Current Monitored Riser Displacement
“==TCorrected Current “==SHEAR?T Riser Displacement

MODELLING

- VIVFATIGUE ——
~ MANAGEMENT

—mObjectives
—eo Minimiseeonservatisn————————————————
+ Account for actual environment
+ Reduce modelling uncertainties




ENTIRELY PREDICTIVE PARTLY PREDICTIVE

VIV Damage Along Riser VIV FATIGUE DAMAGE ACCUMULATION
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RESPONSE MONITORING
— APPROACHES
| n-mestem

Hardwired

Data processed after unit retrieval

Low cost

uncertainties

- — PASSIVEMONITORING ——
EXAMPLES
E hichalli T :
360m-water-depth,-3-menitoring-loecations
V1V-up to mode 4 observed existing codes

e Analysismay overestimatedamage




