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Introduction At

o Interagency Agreement between the Bureau of
Safety and Environmental Enforcement (BSEE)
and the National Aeronautics and Space
Administration (NASA) for risk assessment
support

o Developed probabilistic risk assessment models
of blow out preventer and related systems to
control oil wells during drilling and completion

o ldentified potential high risk of certain design
arrangements when faced with upcoming
tropical storms
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Objective FSATry,

o Develop a better understanding of tropical cyclones’
threat to offshore activities in the Gulf of Mexico

o Estimate the potential threat of upcoming cyclones at selected
locations in the Gulf of Mexico

o Evaluate the historical frequency of cyclones passing within 150
nautical miles from any location in the Gulf of Mexico

o Estimate the threat of incoming cyclones that do not give enough
advance notice to secure the well and evacuate/move at any
location in the Gulf of Mexico




Weather Threats & T-Time esRies

o T-Time: time required to shutdown, secure the well,
and evacuate/move to a safe location before a tropical
cyclone is expected

o Can vary based on vessel type, well operation being
performed, well/water depth

o For example, T-times can be as long as nine days during
some well activities.




Tropical Cyclone Data esAP,

o Data Needed for Analysis (time progression)
o Tropical cyclone history including:
o Storm maximum wind speeds

o Storm path
o Storm size (wind speeds at different distances from the eye)

o International Best Track Archive for Climate
Stewardship IBTrACS (from National Oceanic and
Atmospheric Administration) provided the required
data

o Data selected from 1970-2019 (819 cyclones)

o Deemed to reflect more accurate data after satellite tracking was
started

o IBTrACS provides longitude/latitude data every 3 or 6 hours
generally




Cyclone Tracks (1970-2019
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https://www.nhc.noaa.gov/aboutsshws.php

Forecasted Track Cone & Storm Size =zafe,

o Uncertainty track cone per
the National Hurricane
Center (2/3 storms stay in
cone)

o Storm size for tropical storm
winds: assumed to be 150 T
nautical miles from the center |
(based on R34 values in S
IBTrACS)

. Hurricane Irma Current information: x ~ Forecast positions:
O Th reat a rea IS eval u a‘ted Sunday September 03, 2017 Center location 17.7 N 48.4 W @ Tropical Cyclone (Q Post/Potential TC
11 AM AST Advisory 17 Maximum sustained wind 115 mph  Sustained winds: D < 39 mph
. . NWS National Hurricane Center Movemen t WSW at 14 mph §39-73mph H74-110 mph M > 110 mph
ad d I n g StO rl | l S IZe tO th e Potential track area: =~ Watches: Warnings: Current wind extent:
Day1-3 €k Day4s Hurricane TiopStm  [MHuricane MlTropStm I Hurricane [0 Trop Stm

uncertainty cone




Automation Tool (MS Excel) e

o Inputs
o Location, longitude/latitude
o Activity start date
o Activity duration
o T-Time

o Outputs
o Cyclones occurring within the activity period

o Cyclones occurring within the activity period passing within 150 miles of
location

o Cyclones occurring within the activity period passing within 150 miles of
location with less than T-time of advance notice
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Automation Tool (MS Excel) FSAir,

Activity Start Date: Lat: 27.195 Lon:-90.027
Percentagesrelative .
o c o Storm to cyclones that Percentagesrelative
Activity Duration (days, < 365): o oassed within |t© all North Atlantic
cyclones
150nm
Average cyclone count (TD-H5) anywhere in North Atlantic TD-H5 anywhere 16.38 100%
Average cyclone count (TD-H5) within 150 nm from location TD-H5 within 150nm 1.60 9.77%
Average cyclone count (TS-H5) anywhere in North Atlantic TS-H5 anywherein NA 12.14 100%
Average cyclone count (TS-H5) within 150 nm from location TS-H5 V;’;:!:tr;::onm el 1.14 100% 9.39%
Average cy.clone count (TS-H5) within 150 nm 0.78 68.42% 6.43%
from location generated less than5 days out
Average hurricane count (H1-H5) o
(anywhere in North Atlantic) i sanvcie 6.32 100%
Average hurricane count (H1-H5) H1-H5 within 150nm 0.54 100% 8.54%
within 150 nm from location
Average hur:rlcane count (H1-H5) within 150 nm 0.26 48.15% 4.11%
from location generated less than5 days out
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Results & Conclusions rsAiry

Three locations assessed
o Atlantis, Perdido and Appomattox
T-Times (N days out) e LA g
o 3 and 6 days e aBls

Average

Total cyclones N cyclones per
days out from year N days out

location where from location
forecastcone + where forecast

storm size affects cone + storm

location (threat) size affects

location (threat)

Total
cyclones N
days out
Location from
location
(threatand
non-threat)

Percentage of
threatcyclones
N days out from
locationrelative
to all (threatand

non-threat) N

days out

B ATLANTIS 178 29 0.58 16.3%
3 NS 365 42 0.84 11.5%
I F=roD0 187 27 0.54 14.4%
BER ~=rDpDO 379 32 0.64 8.4%

I ~rrovATTOX 184 33 0.66 17.9%
BER ~rrovATTOX 374 51 1.02 13.6%
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Results & Conclusions
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o Theresults were fitted to curves to provide an easy way to compare
risk for different T times at a location

2% of all total storms in Morth Atlantic with advance

notice less than T-Time

Percent of TS to H5 estimated to pass within 150 nm of each location with
advance notice less than T-time (year round operation)

L 7t T
e

=]
(%]

® Atlantis

y =1.8217In(x) + 3.6659

R?=0.9685

y = 3.5618In(x) + 0.6054

R?=0.9656

B Perdido
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Results & Conclusions e

o This study highlights the importance of understanding
the ‘advance notice’ that approaching tropical cyclones
provide before they reach a location

o Tropical cyclones originating in the Atlantic generally
provide enough time to secure the well and move
people and assets to safety. Cyclones originating
within the Gulf of Mexico can be more of a challenge

o The tool provides BSEE an informed way to discuss
threats and emergency procedures with operators
during the well permit process
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Ricardo A Lopez, SAIC, Houston, United States
Ricardo.A.Lopez@saic.com

Jorge E. Ballesio, SAIC, Houston, United States
Jorge.E.Ballesio@saic.com

Mike Worden, BSEE, Houston, United States,
Mike.Worden@bsee.qgov

Robert Cross, NASA, Houston, United States,
Robert.Cross-1@nasa.qgov
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