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Profile

Mission is to be the world’s leading service-provider in the collection and
interpretation of data relating to the Earth’s surface and sub-surface, and in the
support of infrastructure developments on land, at the coast and on the seabed.
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Client sectors

Building, infrastructure

& telecommunications

Water, weather Renewable energy Maritime
& environment
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Resources

29 jack-up platforms

13,700 employees
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250 land-based drill rigs
15 offshore drill rigs

60 aircraft 150 ROVs 278 offices

AUV  — Autonomous Underwater Vehicle
ROV - Remotely Operated Vehicle
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Offshore positioning
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GNSS services
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Independence and redundancy
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Importance of redundancy — scintillations
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New signals and systems

GPS L2C and L5
- Supported

GALILEO
- ICD (Interface Control Document) implemented

COMPASS
- Cooperation with Wuhan University
- Access to reference station data

GALILEO
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StarPack
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NTRIP client

internet clients s

Web interface

Storage of data

GNSS - Global Navigation Satellite System
NTP — Network Time Protocol
NTRIP — Network Transport of RTCM via Internet Protocol
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SPMLocator.exe

StarPack — web interface

StarPack
« UTC: 10:07:15_3 Nov 2010
" Starfix HP SkyFix XP
All Positions.
) 52° 05’ 46.5539" N SD = 0.04m 52° 05’ 46.5540" N SD = 0.04m
Starfix XHP/XP/G2/HP
skyFix XP 4° 24’ 21.8528" E SD =0.03m 40 24" 21.8529" E SD = 0.02m
Starfix L1/EPlus + 58.30m SD = 0.07m + 58.25m SD = 0.06m
Z:’SF: G2 Age :13s | Resets s11 HP Stations Age :10s | Resets 112
PDOP :2.1 | Locked :19h PDOP :2.1 | Locked oh
Best Position satellites :7 satellites :7 Clock & Orbit
proTrack Heading F-test  :0.8 F-test  :0.0 | Corrections
Corrections
comI/0
Predefined LAN 1/0 ] )
User LAN 1/0 Starfix L1 skyFix G2
MUX 52° 05’ 46.5287" N SD = 0.60m 52° 05" 46.5534” N SD = 0.04m
:TR;" 40 24' 21.8465" E SD = 0.44m 40 24’ 21.8540" E SD = 0.02m
lardware
Subscription + 58.38m SD = 1.10m + 58.18m SD = 0.06m
NP Age :as L1 stations Age :10s | Resets :2
pPDOP 113 PDOP :1.6 | Locked :19h
Satellites :8 Satellites :13 | Clock&Orbit  :[G2]
F-test :0.2 F-test :0.0 | Corrections
starPack
GNSS Cards -'imnn StarPack
Config Backups G N SS
';:;::;T"“e 52° 057 46.4921" N SD = 1.94m
2 4° 24’ 21.8703" E SD = 1.30m « UTC: 10:17:55_3 Nov 2010
Web Interface + 59.08m 5 -3.2n |
QC Settings . i . SkyFix G2
PDOP 112 ‘ Satellites 114 All Positions Y Age 1205 | Resets
' " -
Quality Control Starfix XHP/XP/G2/HP 52° 05" 46.5531" N Sb=0.04m | ppop :1.7 | Locked
N SkyFix XP satellites :13 Clock & Orbit
All Positions ProTrack Headmg Starfix L1/EPlus 4° 24’ 21.8540" E SD=0.003m | oo ;0.1 | Corrections
SkyFix G2
131.66° SD = 10.00°
’ : GNSS + 58.14m SD = 0.07m
Distance 0-C : 0.00m AEast  :0.00m Best Position
Satellites 27 ANorth :0.00m .
AU - 0.00m proTrack Heading
P Corrections Clock & Orbit Corrections , Max Age = 5m GPS Satellites , MIN Elevation = 5° , Almanac Age = - 2d

COM I/0
predefined LAN I/0
User LAN I/0

MUX

NTRIP

Hardware
Subscription

SNRL1 SNRL2
[dBHZ] [dBHz]

Network Channel Quality

Nr Azimuth Elevation Locktime L1 Locktime L2

G2 20s 2 100%

StarPack GLONASS Satellites , MIN Elevation = 5° , Almanac Age = 8h

GNSS Cards
SNRLL  SNRL2 \ , iime L1

Config Backups Azimarth || Elevation ||| oo 2| Fants]

Maintenance
Security

FTP
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QC Settings
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Seismic Survey
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StarTrack Remote Unit (SRU)

UHF antenna _
GNSS antenna
Radio modem

Electronics

GNSS receivers:
Primary: L1/L2
Back up:L1 only
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Web interface

StarTrack 1
StarTrack SCU serial: 00001
T

UTC: 15:03:27 7 Nov 2011

Status
Hardware

All Positions

Starfix XHP/XP/G2/HP. Hi=Ey Network

Hardware Type : StarTrack SCU DHCP : Off
Serial Number : 00001 Base Port : 50000
Firmware Version : 08.00.02 Mac Address : 00:d0:
Firmware Revision : 5247 P
: trial Subnet
Gateway
" GNSS Card 1 DNS
COM /0 Type : NovAtel-OEMV3
G"Edﬂ;yﬁ“‘ Vo Number : BFN10470266
ser LAN 1/C i ) - Gro
. Firmware Version OEM060100RNO00O StarTrack SCU
TR Options D2LBOGSS5R
) Connected To Interal USB1
Hardware
Subscription Output(t)
NTP Input() Radio 3,4 = 45850000 Miz
Track Telemetry e 5 GF 00001

Configuration a spmb0715.spm

i
GNSS Cards
Config Backups

Configuration
Quality Control
o T8 00012
StarTrack 1 s c 0.5Hz LU: 0.3

sal: 00001
Unassigned

9 26
O.5Hz Lu:eh

GF 00007 Ulgaimsn;:d
5 s 0.5Hz LUiSh

Relative Position Telemetry
2D Rand 7.56m SO N=0.00m
336.99° soE=0
0.41m SDH=0.01m

Detailed information about each tracking unit can be accessed by cicking on the unit
box

Absolute Position
52° 05’ 46.7609” N SO N=0.02m
4° 24" 21.6505" E s0E=
58.59m soH

StarTra t Total boot count of CPL

number of power
Configuration X XP 9 5 3, 6, 1 S
Quality Control

Help
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SPMLocator.exe

Subsea challenges
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Race for the Arctic's remaining oil and gas

Climate change and soaring energy prices open up frozen frontier of the Chukchi Sea

500 miles. PACIFIC OCEAN
Gulfof
Alaska

L. 3,000 ft.

e Agreed borders
(distance to seabed)

fegress Unsettled borders

(distance to seabed)

Laptev

Sea P

RUSSIA -

12,139 ft.
(dista_nce_below seabed)

Kara
Sea

17,000 ft.

(distance below seabed) GREENLAND

(DENMARK)

2008 Strategic Forecasting, Inc.  www.stratfor.com

A

OIL

www.fugro.com



DVL
GNSS
INS
LBL
ROV
USBL

Doppler Velocity Log

Global Navigation Satellite System

Inertial Navigation System
Long BaseLine system
Remotely Operated Vehicle

Ultra Short BaseLine system
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Speed of sound
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Conclusions

Fugro delivers precise positioning services for a wide variety of offshore activities,
using a highly redundant infrastructure and in-house developed hard- and software.
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Thank you
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