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Data, Analytics, Visualization

The Three -Legged Maritime Domain Awareness Stoo/

GIS provides us the universal visual language...

...to help make million dollar ‘go/no go’ decisions safely and efficiently.

Common Operating Picture
delivers
Maritime Domain Awareness
creates
Actionable Intelligence



Presentation Overview

Maritime Domain Awareness

MetOcean Challenges in the Gulf of Mexico
Eni Requirements

Fugro: Loop Current Monitoring & Forecasting
40Geo: Raptor MetOcean Dashboard



Maritime Domain Awareness
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Maritime Domain Awareness
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Maritime Domain Awareness

~90% of goods are transported via water




Maritime Domain Awareness

Location. Location. Location.




Maritime Domain Awareness
Global Positioning System + Automatlic Identification System
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Maritime Domain Awareness
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Maritime Domain Awareness

Live Video Feed(s)
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Maritime Domain Awareness
Data. Analytics. Visualization.

Live Video Feed(s)
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Maritime Domain Awareness
Million dollar ‘go/no go’ decisions safely and efficiently

Captain Jan Berghuis




Gulf of Mexico

1,800+ production
facilities

15% of U.S. oil
production
5% of U.S.
natural gas
production
47% of U.S.
petroleum
refining
51% of total U.S.
natural gas

processing

https://www.eia.gov/special/gulf_of _mexico/



Gulf of Mexico - Harsh Environmental

Water Depth
® max: 14,000’ (4,300m)

® Steep escarpment




Gulf of Mexico - Harsh Environmental

How a thunderstorm with the power of a hurricane capsized a ship
By Allison Chinchar, CNN Meteorologist

lntense Sto rms @ Updated 5:45 AM ET, Sat April 17, 2021

® Seacor Power Tragedy
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Straight Winds Storm

O  Winds: 70-80 kts (130-145 km/h)
O Max. Gust: 102 kts (188 km/h)
o Waves: rose 7-9’ (2.1-2.7 m)

A Coast Guard boats heads toward a capsized commercial liftboat south of Port Fourchon, Louisiana, on Tuesday, April 13.

Cat. 3: (CNN) — Nineteen people were on board a commercial ship when it capsized Tuesday during a thunderstorm off
the Louisiana coast. But this was no ordinary storm.

111-129 mph | 96-112 kt | 178-208 km/h




Gulf of Mexico - Harsh Environmental

Catastrophic Storms

® 14 named storms
® 7 hurricanes / yr.
e 3x Cat. 3+ hurricanes / yr.

Cat. 1:
74-95 mph | 64-82 kt | 119-153 km/h

Cat. 2:
76-110 mph | 83-95 kt | 154-177 km/h

Cat. 3:
111-129 mph | 96-112 kt | 178-208 km/h

Cat. 4:
130-156 mph | 113-136 kt | 209-251 km/h
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Cat. 5: s WTeh . o R
157+ mph | 137+ kt | 252+ km/h : Cat. 3 - HurricaheKagtrin M




Gulf of Mexico

- Harsh Environmental

Loop Current &
Loop Current Eddies

3+ knot Ocean Currents
“Predictably Unpredictable”
No True Seasonality
Weeks/Months of Impact
1,000s hours of NPT /year

=menu Q HARTENERGY

DEEPWATER

Loop Currents Blamed For Big Foot Failure

Subsea Engineering News Fri, 06/26/2015 - 83:13 AM

...Chevron executives identifies strong loop currents as the likely cause of the failure
of nine of 16 tendons that were to comprise the Big Foot tlp’s four tension legs...

- Image: https://www.chevron.com/projects/big-foot

Source:https.//www.hartenerqy.com/news/loop-currents-blamed-big-foot-failure-104573



https://www.hartenergy.com/news/loop-currents-blamed-big-foot-failure-104573
https://www.chevron.com/projects/big-foot
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Loop Current System

Raptor® MetOcean Dashboard & Mapping Interface
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Loop Current System

Raptor® MetOcean Dashboard & Mapping Interface
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Loop Current System

Raptor® MetOcean Dashboard & Mapping Interface
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Loop Current System

Raptor® MetOcean Dashboard & Mapping Interface
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Loop Current System

Raptor® MetOcean Dashboard & Mapping Interface
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Loop Current System

Raptor® MetOcean Dashboard & Mapping Interface
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Loop Current System

Raptor® MetOcean Dashboard & Mapping Interface
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Eni - Gulf of Mexico

Operations:

3x Production Platforms
Decommissioning
Drilling

Inspection
Logistics:

® 6Xx Fleet vessels + adhoc fleet
e Crew change/Resupply
e Upto 4x helicopters




Eni - Loop Current Monitoring Requirements

Daily Frontal Analysis _r‘-"inﬂ
O In-situ Data )

0 Remotely-sensed Data

0 40 80

Current Speed
(knots)

35

Twice Weekly Reports
O Nowcast

3.0

o 3-5day Forecast &
o 7 day outlook
Phone & Email Consultation *
Data & Analysis via COP
o Frontal Analysis

Forecast

N 3 -
2021-10-07 (Nowcast),

2021-10-10 (Day 3)

2021-10-12 (Day 5)

Vessel Tracking
Helicopter Tracking £

2021 10-14 (Day 7; ,,4

O O O O

Hurricane Tracking ww  eew  ww  @w  ww



In -Situ Dat

Q)

Raptor® Buoy

/ Solar Panel

Iridium SBD Modem
GPS Receiver

Case
T Arduino Processor
I W~ clock
Solar Charger — " Internal Thermometer
LiPo Battery

Accelerometer

PVC Pipe —

/ External Temperature Sensor

DWSBD

ABS Barometric
Pressure Port

ABS Hemisphere

Stainless Steel
Sealing Band

Eyebolt for Nearshore
Mooring Applications

Sea Surface

Temperature Sensor

SVP Drifter

ABS Hemisphere

Stainless Steel
Sealing Band

Sea Surface
Temperature Sensor

Over Mold Tether
Termination and

Strain Relief

SVP Drifter ?

Holey Sock
Drogue

Water Level

-15m

Scripps Institution of Oceanography's

LAGRANGIAN DRIFTER
LABORATORY

'@'Global Ocean Monitoring and Observing

NATIONAL OCEANIC & ATMOSPHERIC ADMINISTRATION

“..the instruments
cannot be regarded as
marine debris...”



In -Situ Dat

Q)

Reactive Map.

: \'
2] | |=]e=]
gomXchange Drifting Buoys Points: FG-020 [E] @ 1 Nautical Mies ~
L
P Measurement Result
time 10/24/2021, 11:02 AM
GC300 heading o5 6.64 Nautical Miles
- Clear
_ | speed 1.39 -
‘Allegheny.T]
vater_temp 84.24
4 wave_height 2
[ - T
wave_period 6 Dty oyt PARERG020.
GC ) 10/24/2021,11:02 AM
ave_pitct 13 25
ave_pitch =
max_pitch 38 84.24
2
latitude 27.65 %
— 38
longitude -90.16 27.65 =
90.16
imei 300,434,065,966,270 300,434.065.966,270
FG-020
name FG-020 FG-020
id FG-020 '
Zoom to oo
: | oo
= | Esri, HEREi Garmm,INE_%EMENT?.USGS.ET—’A]NOAAINOI /OCS nowCOAST, NOAA/NWS and NOAA/... C:'\‘@ rt!g
NHC Time Machine Map + Tools

HYCOM Forecast Time Series




In -Situ Data

GCOOS HOME  LISTOFSTATIONS ~ MAPOFSTATIONS ~ WAF  DATAONERDDAP  CONTACTUS ts Ocean Current
iy Thursday, Oct 07, 05:04
S O om Depth: 795 m
Speed: 2.338 kis
_ Direction: 51.000°
el I 2 » o 3
NOTE: The following are the registered observing stations. Pleasea contact data@gcoos.org if you want to register a new observing station or noticed incorrect

100 m

Active Stations (32)



Remotely -Sensed Data

Polar Satellites

Meteosat-8

Himawari-8

METOP-B

GOES East
Geostationary Satellites




SST

#, Make NetCDF Raster Layer - O X
Input netCDF File A
| K:\02051-Consult\F 194359_ENI\20211008 \nowcast_forecast\SST.nc ] &
Variable
| sst v |
X Dimension
| lon v|
¥ Dimension
|t v]
Output Raster Layer
| GOES_SST_1008 |
Band Dimension (optional) |
Dimension Values (optional) |

tme 10/08/2021 12:00:00 ]
L | v
1

| o |




@ nowcast_forecastmxd - ArcMap
[File] edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DBE8 L I8 x 0r & [Fow  ZEEDS0 >

' Drawing= K () 31| 0 - A ~ /< [[0) Al vio vis 7z glA-®-L-2 -8 AN A1XQI AN EE
: & = o | E R e AR s Z ﬁﬁ@i * Georeferencing ~ || SST 1008 vAR g 4 S BEA-
QeI nilies E-B 807/ BIZAES EEY itwo-|» s s M- # N A ERIB

[..-Li p=

P

88

= =7 layers
@ O Stations
@ [ NTL_stations_20211008_10z_knots
@ [J ROCIS_Currents_knots_20211006a
® O 40Geo_Drifter_knots_20211003_to_20211008
@ [ 40Geo_Drifter_Dir_Line_knots_20211003_to_2021
® [ 2021-10-08 (Nowcast)
= & 1007

@ [] GLOBAL_HYCOM_Speed Hour000_V20211008
= M HYCOM
@ Reference
= M Basemap
i B World Ocean Base

<
| Teble nts]| @) Identify |

H P Type here to search

Jampa

[woeas 8| [seimeas ajeaio ]| Bojeies & |




Ocean Color

@ nowcast_forecastmxd - ArcMap
@ Edit View Bookmarks |Insert Selection Geoprocessing Customize Windows Help

Deds + A x| &-[swm  VEEEES0 &,

 Drawing~ K (5) 5| 0 ~ A - /< [0 al T B 1 ulA-® Lo AT A @I DN B
‘ 2R EReEen - [EEabp Georeferencing - ||SST 1008 vidRe L iBEQ-
S8R A R kO 7BIZIAES TR iedtor| » | 2 LSl A4 -

—t I
8 AR s NN | Snapping~ | ilf 8|
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2021-10-12 (Day 5)
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Oceanographer: J. Molina Ocean Model: Global HYCOM Contract Number: F194359 Client: ENI
Technical Reviewer: R. Schiller Region: Gulf of Mexico (GOM) Positions: 28.2086°N, 88.7372°W (Devil's Tower)
28.0300°N, 90.0200°W (Morpeth TLP); 27.6916°N, 90.2755°W (Allegheny TLP)

Current Advisory Bulletin for Allegheny TLP — 7 October 2021

{ Loop Current Advisory - Allegheny TLP - 7 October 2021

The Allegheny TLP site is currently being affected by the Loop Current (LC).

 Based on the measurements in the area, the near-surface currents at the Allegheny TLP site are
~1.0 knot with a northeastward direction. Near-surface current speeds of ~1.0 knot to ~3.0

knots are being observed at nearby rigs.

* 3-day outlook

+ Depending on where the band of high currents are, current speeds near the Allegheny

TLP site will remain above ~1.5 knot over the next 3 days.

 5-day forecast

+ Depending on where the band of high currents are, current speeds near the Allegheny

TLP site will remain above ~2.0 knots over the next 5-7 days.
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Data Aggregation & Analytics
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Dashboard Analytics
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Dynamic Mapping + Live Video + Vessel Analytics
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Data Rich Environment

Nearby Rig -ADCP data (in profile)
are provided as a timeseries. P ———— ‘
e Clicking top right button expands
window.
e Clicking on the top right button will
return the interface to standard
configuration.

m Raptor* MetOcean Dashboard & Mapping Interface.

Assetswithin 25 NMI |[— = o r e o e g SR
14

of 2+ kt current

Helicopters within View

—_—
Tabs across the bottom of the window display ADCP
data from other rigs.




Source Data
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AIS Data

Dataset Selection

Incident Analysis

Capture a look into where
things were and what led up to
a specific point in time. This tool
will allow you to select an area
on the map and see where
things were in the hour leading
up to and at a specific time.

Reactive Map NHC HYCOM Forecast Time Series

Chicago
0

Tracks

See where they have been.
This tool will allow you to select
several items and see where
they have been over a
specified time period.
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AlIS Data - Incident Analysis
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| DEEPWATER PONTUS | 1+ * (i - ' Noble Corporation has declared force majeure on a drilling contract with Shell in the US

| | | Gulf of Mexico after its ultra-deepwater drillship Globetrotter IT was hit by Hurricane Ida,

said the rig owner on late Thursday afternoon US time.
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Map Tools

Measure
areca &
Distance

Layer
Selection

Annotation

Map
Background

Longitude &
Latitude of cursor
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Map Tools —Plan & Communicate
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Summary

Common Operating Picture
delivers
Maritime Domain Awareness
creates
Actionable Intelligence

?: Raptor® Dashboard & MetOcean Mapping Interface
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Data, Analytics, Visualization

The Three -Legged Maritime Domain Awareness Stoo/

Ridley Smith | Eni | Ridley.Smith@eni.com
Rafael Schiller | Fugro | RSchiller@Fugro.com

Matt Cadwallader | 40Geo | Matt.Cadwallader@40Geo.com

LAGRANGIAN DRIFTER

LABORATORY

Esri European Petroleum User Group Meeting | November 9-10, 2021 | Virtual
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