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INTRODUCTION
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Complications of SIMOPS Navigation iy
KONGSBERG
Traditional Vessel Monitoring SIMOPS
« Sensor point same as  Translation from multiple « Transmission of multiple
monitoring point sensor points to multiple monitoring points from one
monitoring points vessel to other vessels
« Simple lever arm
compensation * Including low-noise » Dynamic monitoring points
translation acceleration (proximity detection)
gws (forces)
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SIMOPS CONCEPT



SIMOPS Safest Mode of Operation
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Notify Master,

Chief Engineer No Yes Yes
and SIMOPS

Control Room

Cease
operations -
and be ready
to move off

Action

Safest Mode of Operation condition exchanged in real time between SIMOPS capable vessels
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SIMOPS Vessel Categories i3
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« Operation Centres (Production facility)

— SIMOPS Equipment
— Hosting SIMOPS Operation Coordinator

» Project/Construction Vessels

— SIMOPS Equipment
— AIS transponder

« Vessels of Opportunity/Logistics

— No SIMOPS specific equipment
— AIS transponder
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SIMOPS Operational Definitions

e Responsibility area

e Standby area

o Safety zones
e Proximity zones

e Escape sectors
e NO go zones
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SIMOPS Communication i
KONGSBERG
Vessels of Opportunity/ / Operation Centres \ Project/Construction
Logistics Vessels

AIS Transponder
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SPECIFICATIONS
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SIMOPS Management Tool Specifications T’
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» Safety zone \

» Responsibility area

e Consistent real time visualization onboard SIMOPS

vessels

e Real-time distribution of operational data * Standby area

» Escape sectors

e Robust and reliable communication - No go zones

. + Safest mode of operation
e Steel-to-steel distance accuracy < 1m P J

e Automatic allocation of proximity zones

e Internet based remote access

e Reliable information across vessels to support
decision-making

e Organize information for effective execution of the
SIMOPS
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BUILDING BLOCKS



Relative GNSS (GPS + GLONASS)

KONGSBERG

» < 20 cm relative accuracy

* Not dependent on
differential GNSS

"+ GNSS data transmission

between the vessels
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Vessel motion measurements .

KONGSBERG

e Measurements:
e Heading
e Roll, pitch, yaw

e Surge, sway, heave

e Relative motion measurements

between vessels

Surge
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AIS - Automatic Identification System

KONGSBERG

e Embedded in the SIMOPS Management Tool
e SIMOPS Management Tool receives AIS data

from all ships within VHF range

e AIS is utilized to transmit SIMOPS relevant
data to vessels within VHF range and

SIMOPS responsibility area

e Provides a tool for AIS channel mangement

e AIS vessels information available to SIMPS
coordinator and captains real-time graphic

display
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Utilizing 3D vessel model

KONGSBERG

CAD/GA drawing

Vessel models adapted for the SIMOPS purpose and exchanged between the vessels
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Maritime Broadband Radio i

KONGSBERG

e SIMOPS requires bandwidth for

 Transferring accurate sensor data in real-time
e Multiple vessel operations
e Exchange of operational data and vessel models (3D)

e Automatic real-time distribution/cross vessel transfer of operational data
e Existing solutions (e.g. Wi-Fi, WiMax) provide limited reliability and
functionality

e MBR capabilities

e =10 km range over sea, close to large constructions
e > 1 Mbs (sufficient for video)

e Near-far capability

e Meshed network configurations

e Complementary to AIS and UHF
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Communication concept &’

KONGSBERG

« Robust and reliable communication between SIMOPS

capable vessels Noble Danny Adkins

« Exchange operational data, sensor data and 3D vessel

models

« Consistent real time visualization onboard all SIMOPS

capable vessels

« AIS is used on-board none SIMOPS capable vessels

(position, speed, approx. vessel size and shape
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QUALIFICATION PROGRAM



Scope ﬁ

KONGSBERG

e Field Qualification Trial I
e Visualize a SIMOPS consisting of a rig and two PSVs in GoM
e Noble Danny Adkins + 2 PSV's

e Normal operation

e Field Qualification Trial II

e Shell Serrano Project GoM
e Reverse transfer of an SCR (Steel Catenary Riser) for abandonment

e Validation
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Field Qualification Trial I i
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Operation Centre
e Noble Danny Adkins (NDA)

e Project/Construction vessels
e C-Clipper
e Nicki Candies

e Real time visualization of a SIMOPS operation
e NDA and two PSV's

e Remote monitoring

e Send data to system onshore at Shell HQ
e Send data via Internet

e Timeframe — 3 months

e Installation May/June
e Test 10th June -> September
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Field Qualification Trial II iy

e Shell Serrano Project

e Two vessels carrying the riser with a

distance of 1500 feet between the 2

ships.
e Moving at 0.2 m/s with 20 meters -
increments for 2 miles
. . MOORING
e ROV operation to check the riser SYSTEMS
.' III ——TENDONS
e Vessels involved ol ;|| waisems. 5002 o |
i '“"“Em‘ TIOM RATES -
e HOS Achiever (Heavy lift), HOS Iron I|| i|| E%,mm o
Horse (Heavy lift), Ocean || !|| NUMBER OF PEORLE: 142
. | ||| FOUNDATION
Intervention 3 (ROV support) i < TEMPLATES
nuzs..——-g WELLS
e Real time visualization of a Auger.

SIMOPS operation

e Remote monitoring
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Field Qualification Trial I - Configuration i3

KONGSBERG

e NDA + 2 PSV - SIMOPS Management Tool + AIS

Noble Danny Adkins

R L § TR

e Other vessels — AIS only

e Send data to system onshore at Shell HQ

«NN> Nicki Candies
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NDA configuration .

KONGSBERG
EMBR s are placed on each side of the rig to
ensure stable communication with vessels
involved in the SIMOPS
GNSS antenna placed on drill floor
SIMOPS Management Tool placed in control room
AIS interfaced from pilot plug =
Gyro interfaced from spare . Lt on gyro
:—’; GHSS Antenna
EMBR #Sthd e o e \ :._ L .I : s = 4 EMBR P ort

e
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NDA Configuration i
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Operational Scenario .
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SIMOPS ~ KSisenkes ol v

Own vessel to NICKI CANDIES — Steel to steel proximity

2 9 0 Target name [?J B F]T ﬁ(ﬁ)]G
DT 1884 ﬂ BT 5 OLYMPIC INTERVENTION 1578 089| 06

[ C-CLIPPER 1600, 019| 02
[WINICKI CANDIES 1885 295 0.1
MR. JESSIE 31039 265| 00
PERDIDO 32069 267| 0.1

NICKI CANDIES

Steel to steel

T 1884
BT 295

" : t
SL - ST - S0G — COG — HDG 165 1 65HDG 344HDGR 1 .74EPER
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SIMOPS Management Tool
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Remote Monitoring

HOS Achiever

= SIMOPS Management Tool
» EMBR Communication
+ Relay of SIMOPS data via Internet
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SIMOPS TOOL - Serrano demo 2011
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HOS Iron Horse

SIMOPS Management Tool
EMBR Communication
Relay of SIMOPS data via Internet

SIMOPS Shore Link Client
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Lessons Learned T’

KONGSBERG

e (To be completed)
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CONCLUSION



SIMOPS Management Tool

KONGSBERG

— Real time visual information smors
for decision support WPt o Sy
N 63°26'31.74" E 010°24'12.90" | wwwwem :
— Enhance safety and manages e =
close proximity marine -
vessels SIMOPS

— Optimizes information for
effective execution of

SIMOPS
v/
— Internet based remote g
access = ena bling Shore- A X Noradiolinkdataavailable = E]PE[‘“] q |
@ vn @ o T s ———

based support
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