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SEASONAL OUTLOOK ACTUAL
Named storms Named storms
14 -19 17
Hurricanes Hurricanes
5-9 10
Major Hurricanes Major Hurricanes
2 -5 6

Be prepared: Visit hurricanes.gov and follow @NWS and @NHC_Atlantic on Twitter. November 30, 2017
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NUMBER TYPE NAME DATE
[ 1 Ts ARLENE" APR 19-21
K 2 TS BRET JUN 19-20
3 Ts CINDY JUN 20-23
4 TS DON JUL 17-18
5 TS EMILY JUL 31-AUG 1
6 H FRANKLIN AUG 6-10
7 H GERT AUG 1317
8 MH HARVEY AUG 17-SEP 1
P~ 9 MH IRMA AUG 30-SEP 12
10 MH JOSE SEP 5-22
11 H KATIA™ SEP 5-9
12 MH LEE SEP 15-30
13 M- MARILA SEP 16-30
14 H NATE OCT 4-9
15 MH OPHELIA OCT 9-15
16 Ts PHILIPPE OCT 28-29
17 Ts RINA NOV 6-9
* Denotes post-storm analysis is complete

=

=

i

LAMBERT CONFORMAL CONIC PROJECTION

. 2

Major Hurricane
s Hurricane
Tropical Storm

iy Tropical Depression

Subtropical Storm
e Subtropical Depression
Wave/Low

J~co

e G - i - — - =+ Extratropical Storm
ST AL E OF NAUTIGAL hes - & : U.S. DEPARTMENT OF COMMERCE, NATIONAL WEATHER SERVIC ® Position at 0000 UTC
; 0 250 500 NORTH ATLANTIC HURRICANE TRACKING CHART \ - 94 Position/date at 1200 UTC]
I el — 5 N > TR = W T _ | [#] Storm Number
20 85° 80° 75° 70 65° 860 55 50° 45° 40° 35° 30° 25°




DESIMONE




24 JULY 2017

POST HURRICANE MARIA - 24 SEPT. 2017
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Max reflectivity 63 dbZ
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115
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HEAVY [ 50
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Hurricane Harvey
W August 26, 2017

Landfall: Port Aransas
and Port O'Connor,
Texas, as a Category 4
storm with winds of
130 mph.
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~ Hurricane Harvey - Petrochemical [Sssas -

?L _b@ &__E_%

BTG ;{w,_:t__\ - Wind (mph)
TD.:<38
TS.:39-73
Cat1:74-95
Cat2:96-110
Cat 3:111-129
Cat 4 : 130-156

@ ® 0000

4 Biodiesel Plant
¥ Ethanol Plant

‘4 Natural Gas Processing Plant
a Ethylene Cracker



Hurricane Harvey Record Rainfall ms
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Water vs. Wind Events

In Houston, dams and
reservoirs opened their
flood gates due to the
heavy rainfall leading to
flash flood.

| y o A This information is not official and should be considered an estimation. U mmM 7 \_ Ozm
PO e Trace amounts are not shown,

| Source: Advanced Hydrologic Prediction Service
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Hurricanes & Flood Protection

Component of Risk

* Hazard
* Exposure
* Vulnerability

Flood Mitigation
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Flood Hazard Zones

1% Annual Chance Flood Hazard
Regulatory Floodway

Special Floodway

Area of Undetermined Flood Hazard
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Future Conditions 1% Annual Chance Flood
Hazard

Area with Reduced Risk Due to Levee

/£

DESIMONE



Houston Petrochemical Industry Example
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Crude Oil and Petrochemical Tanks — |dentify Vulnerabilities

Equivalent uniform
pressure (],

Approximate equivalent wind pressure: 35 to 50 psf
Qi

T/
Windward side h“
&>

<
\

Number of failed tanks during Harvey: 145,000 gallons
(24 tanks approximately).

Leeward side

Stagnation zone
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Tanks — Significant Vulnerability
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How to Protect — Flood Walls

Flood
protection
level
v

Floodwater side

Land side

o e

T —
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Heel ]

g

Source: FEMA & ASCE 7-10

Point of rotation

S — Base friction

Vertical Wall

1.2d,

dy

Design Loads:
* Hydrostatic pressure.

*Dynamic pressure (Wave action).

«\Wind pressure.

*Debris impact.

Crest of reflected wave

Dynamic pressure

———Crest of incident wave

Stillwater level

Net hydrostatic pressure

Ground elevation
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Flood Walls
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Sheet Piling

Top of SSP |
Approx+19-0" NAVD

— —Water.
Minimum Section
Modulus 33.50 in3/ft

Approx 25 Ft Long /
(+/-1.0ft)

10.00 ft

2077 ftommmmmmmmmm el 2771t
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| evees

Typical Non-Residential Levee

Crest width
Floodwater
Flood side slope 10-12 feet Land side
protection _.AEY_ slope (clay)
level Minimum Land side
v freeboard 1 foot } Levee — slope (sand)

2.5
8

~— Inspection cutoff trench

Min. 2 feet

Source: FEMA
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Top Refinery Technologies

*DIGITAL SYSTEMS
*ARTIFICIAL INTELLIGENCE

-DRONES Eeaoa110000111011 10U

38010101001 10010101007 11
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Digital Technologies - 5 Major Trends”

*TREND NO. 1: Only 19% recognize digital systems as one of their top 3 priorities.

*57% stated that current levels of investment are greater than they were 12 months

previous.

*62% indicated they intend to invest “more” or “significantly more” over the course of the

next 3-5 years.

* Based on survey of over 200 refinery professionals worldwide
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Digital Technologies - 5 Major Trends”

* TREND NO. 2: Analytics is number one for performance followed by cyber security

*Analytics (including big data) is overwhelming choice for digital technology that will
impact performance.

«Cybersecurity viewed as one of the top digital technologies affecting operational

performance. (Necessary to offset increased network connectivity supporting refinery

ops)

* Based on survey of over 200 refinery professionals worldwide
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Digital Technologies - 5 Major Trends”

« TREND NO. 3: National Oil Companies (NOCSs) leading the way in digital maturity.
*Roughly 25% making significantly higher investments in past 12 months.
*89% of refiners consider themselves still digitally immature.

* NOCs rank higher — 20% indicate maturity

* Based on survey of over 200 refinery professionals worldwide
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Digital Technologies - 5 Major Trends”

*TREND NO. 4: It's no longer “Can refiners afford to”, but instead “Can they afford

not to?”

*40% of refiners cite operating costs as their top priority — yet half of refiners cite

cost as predominant barrier to digital implementation.

* Based on survey of over 200 refinery professionals worldwide
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Digital Technologies - 5 Major Trends”

«TREND NO. 5: Digital benefits are clear; the ability to realize them is not.

*38% of refiners cite lack of digital strategy as barrier.

*VValue—add proposition difficult to develop without solid business case.

* Based on survey of over 200 refinery professionals worldwide
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Cultural Paradox Paradigm

Digital requires senior executive leadership, vision, and proof of concepts that

quickly lead to scaled programs focused on maximizing return on investment.

«Companies need to drive a culture of innovation and technology adoption — a

parallel focus on OT & IT.

*Investment in human capital and development programs are needed to promote

new, digital thinking and new ways of working.

*Digital strategy required for solid business case. Decision matrices, profitability

increase, risk reduction, increased output, etc. Is the cost worth the gain?
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DIGITAL TECHNOLOGIES - EXAMPLES

Sensors — Continuous monitoring vs scheduled monitoring
* Moisture

« Dissolved Gas Analysis - Chromatography

* Pressure

 Temperature

» Electrical

* Hysteresis

» Position

* Flow

* Molecular Composition
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Digital Technologies - Summary

*The current state of the oil and gas market is forcing companies to reinvent

themselves to improve productivity and profitability.

Investing in digital technologies is a sound move that can significantly increase
efficiency and production with existing operations, reduce operating costs, increase

revenue generation, while also increasing reliability and minimizing risk.
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The Future is Already Here
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Artificial Intelligence Technologies - Downstream

Al on target to eclipse human intelligence by 2029 — The future is here

* Predictive maintenance models used to avoid failure and unplanned outages
*Massive productivity gains attributed to plant & process optimization
»Optimize processing cycles and transportation

* Analyze weather patterns, economic dispatch

DESIMONE



Artificial Intelligence in Oil & Gas - Upstream

*Equipment Ratings
«Seismic Vibrations
*Strata Permeability
* Thermal Gradients
All can be layered and used to determine optimal drill direction, depth, and rate.

*|dentify new well locations — Al used to assess historical well performance data —

production increase 30%

*Billions in revenues at stake
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Impact of Artificial Intelligence on Oil & Gas Industry

In upstream only,

EBIT pool/
CAPEX pool

Connectivity

Automation

Decisioning

Innovation

there is around USD 50bn at stake

NOT EXHAUSTIVE @ CAPEX reduction potential @ EBIT increase potential

~280 Billion/ ~180 Billion

~40 Billion/~20 Billion

Exploration Development

pad

Exploration
Real time comparisons with well

characteristics logs from well
repository to assess prospectively

Speed up, automate and improve quality of
seismic analysis to reduce the number of dry

exploration wells by 10% e

= Analytic engine to better evaluate M&A targets

Transport
and storage

7/~

Production

Development

~20% faster delivery of large capital
projects from coordinated planning
and communication

1-2 % higher rig, crew and equipment
availability (logistics and maintenance)

Lower CAPEX through “rightsizing”
of well and top-side design

(fields and companies)

= “Crowd sourcing” of seismic analysis based on open data

= Continuous deterministic and probabilistic concept choice analyses to optimize investment vs. revenue

Trading

Refining Marketing & retail

Production

Improve communication across
shift and between on- and offshore
to remove unnecessary well work-overs

Optimize logistics operations to
reduce stock-levels, faster
maintenance, and reduced cost

Predictive maintenance of

top-side and wells, increasing e
up-time of the asset by 4-5%

Total:

~10% = USD 20 bn

~10% = USD 30 bn
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Drone Technology
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Drone Technologies - Refineries

» Tank roof inspections
» Vessel inspections

» Tower inspections.

Thermographic inspections

Flare stack inspections

Flare re-ignition

Contamination area inspections
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Drone Usage at Refineries
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Drone Usage at Refineries
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WIND FARM — PUNTA LIMA, PUERTO RICO
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Drone Technologies

Unmanned Aerial Vehicles (UAVs) usage expanding exponentially

Visually inspect flares tips — Tough locations such as the North Sea — safer than

climbing, much less costly than helicopters.

Visually inspect:
e Pipelines
* Tanks
* Electrical Apparatus
* Flares

* Facilities Inspections
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Technology Advancements

Major players marrying drone technology to Al

» General Electric, Siemens, IBM, ABB, others
« $100B USD by 2020

« UAVs

* Robot Crawlers

* Thermal Scanning & Imaging

« Laser Measurements

» Pipeline Leakage Sensors

» Electro Magnetic Interference

«  Ambulance

 Taxis
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DRONE TAXI
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DRONE AMBULANCE
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Common Mode Failure: Human Factors

» Technology is only effective, safe, and useful if it is managed properly.

«Human Factor Engineering — Improve technology to prevent human error as a

causal factor
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Andrew Hopkins (Failure To Learn) “Awful Sameness”

« Corporate cost cutting

» Failure to invest in plant infrastructure

» Lack of corporate oversight

« Lack of process safety

» |nadequate training

* Incompetent supervision

* Poor communications

« Poor decision making

« Aged, broken, or inop controls, gauges, indicators

» Lack of maintenance spending, equipment repair & replacement
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LANDSLIDES AND FLASH FLOODS

LANDSLIDE
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FLASH FLOOD TO OCEAN

LANDSLIDE
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CAR BLOWN OFF MOUNTAINSIDE
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STROLL IN THE NEIGHBORHOOD
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RASTA BUCKET MON
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CALM AFTER THE STORM

S
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