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Summary

= Historical view
= Why monitor
= Monitoring methods

= Applications
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offshore Historical View of Monitoring

Expensive

Not necessary from design perspective

Will not work — unreliable

Only used when there is a problem
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offshore Current View

Cost
Reduction
Risk
Management

In-service
Problems
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Redundancy

Deciding where to
monitor?

: critical
Experience :
regions
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offshore Gathering the Data

= Data stored locally and retrieved later (Standalone)

= Data sent continuously (Hardwired)

= Data sent occasionally (Acoustic)

A Standalone Acoustic Hardwired A Standalone Acoustic Hardwired
£10m Instant

Cost
Availability of Data

£10k 1-6

> months

Architecture Architecture
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Drilling Riser VIV - Standalone
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Intermediate FJ
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offshore Drilling Riser VIV

= Results used to o
calibrate analysis Overestimated
model 1E+01

1E+00

= Demonstrates
conservatism in
fatigue prediction by
a factor of 20
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offshore Stress Joint Angle - Acoustic

N @‘ S cenotua = High Pressure Drilling Riser
= N Catie MEAN SEA LEVEL = Located Offshore Indonesia
‘\‘xh UPFER TAPER JOINT . .

. ) = Acoustic Architecture
L e 30y acceleration/mbration sengors

: = Provided inclination data
o _ feedback to control wear

and lowering winch standalone vibration data logger

AIRCAN

= standalene wibration data logger 3
T -
BRACKET, STRAPPED TO ACOUSTIC MODEM -
PTOR JOINT AND SENSOR PACKAGE. H 1
L
1595-DGA-100

MUD LINE, EL - 2050
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offshore Pipeline Span - Standalone

= 1.5km Horizontal Pipeline span,
located at mid depth

= Located Offshore Malaysia
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=  New design concept

=  Concerns about the response
during launch and tow out

TUITEL  Tether Chains (x2) Tether Chains (x2)

rpso / / \ —
1190 ] 190 m

Tether clumps N | [ O [ | - 1111
Flexible T [ Tow Head
JUMPer — \yith clump with clump
(x4) chains 1.3km. chains

1.5km
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offshore Pipeline Span
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Acceleration (m/s%)

06-May 11-May 16-May 21-May 26-May 31-May 05-Jun  10-Jun 15-Jumn 20-Jun 25-Jun 30-Jun
Date

—HMS02 —HMS03 — HMS04 HMS05 HMS06 — HMS07 — HMS09 — HMS10
—HMS511 —HMS13 HMS14 — HMS515 HMS16 —HMS17 HMS518
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offshore Pipeline Span

= Fatigue damage was accumulated

during tow out

= Response was found to be within

limits

= Proved analysis model was fairly

accurate
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Sensor
Unit 1

Vibration
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= (Gas Export Pipeline
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offshore Applications — Vibration

Found high frequency vibration was
present

Aided the operator to select a safe
flow rate
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offshore Case StUdy — Chevron Tahiti

TAHITI FIELD DEVELOPMENT,

GREEN CANYON/AREA" GULF OF MEXICO
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Disc
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DISCOVERY WELL
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offshore Chevron Tahiti SCR Monitoring

Tahiti
Spar

= Analysis model used to help define
equipment specifications

iy
= 3 Regions selected I“

= Monitoring
= Motion

=  Strain
1 G

Hang Off Region

Chevron RFM umbilical
~ 300 ft

~1mile
~ 500 ft ﬁ AN
L - Ceee®
Flowline umbilical L | ( L]

SUTA
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= Flow line Monitoring

BULYANCY MODULES —p,

FLOWLINE BUCKLE STRIP —,

."I- .-"'u
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JOINT 30
= (FSFL OUAD #34)

JOINT 3 JOINT 32
(FSFL QUAD #35) (FSFL QlLAD #38)

Chevron Tahiti SCR Monitoring

I/

FIBER OPTIC B FLOWLIME FLYING LEAD
INTERROGATOR — \
TOUCHOOWN IMTE!

i

o~ ROV CONNECTOR

{FSFL QUAD #37} JOINT 34—6E8




Chevron Tahiti SCR Monitoring

Touch Down Zone Monitoring

A TOUCHDOWS FLYING LEAD [RFM
:“':"1 RFM FLYING LE&D [?-!FH—[:‘—---.
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offshore Chevron Tahiti SCR Monitoring
= Hang Off Region Monitoring

RFM DATA CABINET —

. RISER FULL TUBE

HULL GABLE {HC) —_

o~ HULL COLUMN

. UMBILICAL PULL TUBE

A SOFT TANK

W BOTTLES (MSH3-5) —

ANG—OFF INTERCOMMECT CABLE (ICH1-2) —
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