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H
urricane H

arvey
A

ugust 26, 2017 

Landfall: P
ort A

ransas 
and P

ort O
'C

onnor, 
Texas, as a C

ategory 4 
storm

 w
ith w

inds of 
130 m

ph.





8/29/17

8/28/17
8/27/17

8/26/17

H
urricane H

arvey -
P

etrochem
ical

S
ource: U

.S
. E

nergy Inform
ation A

dm
inistration



H
urricane H

arvey R
ecord R

ainfall



In H
ouston, dam

s and 
reservoirs opened their 
flood gates due to the 
heavy rainfall leading to 
flash flood.

W
ater vs. W

ind E
vents















H
urricanes &

 Flood P
rotection

C
om

ponent of R
isk

•
H

azard

•
E

xposure

•
V

ulnerability

Flood M
itigation 



B
uffalo B

ayou Flood M
ap

S
ource: FE

M
A

E
xposure

H
azard



H
ouston R

efinery E
xam

ple

S
ource: G

oogle E
arth &

 FE
M

A



H
ouston P

etrochem
ical Industry E

xam
ple

S
ource: G

oogle E
arth &

 FE
M

A





H
ouston R

efinery E
xam

ple

S
ource: G

oogle E
arth &

 G
oogle M

aps









C
rude O

il and P
etrochem

ical Tanks –
Identify V

ulnerabilities

A
pproxim

ate equivalent w
ind pressure: 35 to 50 psf

N
um

ber of failed tanks during H
arvey: 145,000 gallons

(24 tanks approxim
ately).



Tanks –
S

ignificant V
ulnerability











H
ow

 to P
rotect –

Flood W
alls

S
ource: FE

M
A

 &
 A

S
C

E
 7-10

D
esign Loads:

•H
ydrostatic pressure.

•D
ynam

ic pressure (W
ave action).

•W
ind pressure.

•D
ebris im

pact.



Flood W
alls



Flood W
alls



S
heet P

iling



S
heet P

iling



Flood W
alls



Levees

S
ource: FE

M
A



Top R
efinery Technologies
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D
igital Technologies -

5 M
ajor Trends*

•TR
E

N
D

N
O

.1:
O

nly
19%

recognize
digitalsystem

s
as

one
oftheir

top
3

priorities.

•57%
stated

that
current

levels
of

investm
ent

are
greater

than
they

w
ere

12
m

onths

previous.

•62%
indicated

they
intend

to
invest

“m
ore”

or
“significantly

m
ore”

over
the

course
ofthe

next3-5
years.

* Based on survey of over 200 refinery professionals w
orldw

ide



D
igital Technologies -

5 M
ajor Trends*

•TR
E

N
D

N
O

.2:
A

nalytics
is

num
ber

one
for

perform
ance

follow
ed

by
cyber

security

•A
nalytics

(including
big

data)
is

overw
helm

ing
choice

for
digital

technology
that

w
ill

im
pactperform

ance.

•C
ybersecurity

view
ed

as
one

of
the

top
digital

technologies
affecting

operational

perform
ance.

(N
ecessary

to
offset

increased
netw

ork
connectivity

supporting
refinery

ops)

* Based on survey of over 200 refinery professionals w
orldw

ide



D
igital Technologies -

5 M
ajor Trends*

•TR
E

N
D

N
O

.3:
N

ationalO
ilC

om
panies

(N
O

C
s)

leading
the

w
ay

in
digitalm

aturity.

•R
oughly

25%
m

aking
significantly

higher
investm

ents
in

past12
m

onths.

•89%
ofrefiners

consider
them

selves
stilldigitally

im
m

ature.

•
N

O
C

s
rank

higher
–

20%
indicate

m
aturity

* Based on survey of over 200 refinery professionals w
orldw

ide



D
igital Technologies -

5 M
ajor Trends*

•TR
E

N
D

N
O

.4:
It’s

no
longer

“C
an

refiners
afford

to”,
but

instead
“C

an
they

afford

notto?”

•40%
of

refiners
cite

operating
costs

as
their

top
priority

–
yet

half
of

refiners
cite

costas
predom

inantbarrier
to

digitalim
plem

entation.

* Based on survey of over 200 refinery professionals w
orldw

ide



D
igital Technologies -

5 M
ajor Trends*

•TR
E

N
D

N
O

.5:
D

igitalbenefits
are

clear;the
ability

to
realize

them
is

not.

•38%
ofrefiners

cite
lack

ofdigitalstrategy
as

barrier.

•V
alue–add

proposition
difficultto

develop
w

ithoutsolid
business

case.

* Based on survey of over 200 refinery professionals w
orldw

ide



C
ultural P

aradox
P

aradigm

•D
igital

requires
senior

executive
leadership,

vision,
and

proof
of

concepts
that

quickly
lead

to
scaled

program
s

focused
on

m
axim

izing
return

on
investm

ent.

•C
om

panies
need

to
drive

a
culture

of
innovation

and
technology

adoption
—

a

parallelfocus
on

O
T

&
IT.

•Investm
ent

in
hum

an
capital

and
developm

ent
program

s
are

needed
to

prom
ote

new
,digitalthinking

and
new

w
ays

ofw
orking.

•D
igital

strategy
required

for
solid

business
case.

D
ecision

m
atrices,

profitability

increase,risk
reduction,increased

output,etc.
Is

the
costw

orth
the

gain?



D
IG

ITA
L TE

C
H

N
O

LO
G

IE
S

 -
E

X
A

M
P

LE
S

S
ensors –

C
ontinuous m

onitoring vs scheduled m
onitoring

•
M

oisture

•
D

issolved G
as A

nalysis -
C

hrom
atography

•
P

ressure

•
Tem

perature

•
E

lectrical

•
H

ysteresis

•
P

osition

•
Flow

•
M

olecular C
om

position



D
igital Technologies -

S
um

m
ary

•The
current

state
of

the
oil

and
gas

m
arket

is
forcing

com
panies

to
reinvent

them
selves

to
im

prove
productivity

and
profitability.

•Investing
in

digital
technologies

is
a

sound
m

ove
that

can
significantly

increase

efficiency
and

production
w

ith
existing

operations,
reduce

operating
costs,

increase

revenue
generation,w

hile
also

increasing
reliability

and
m

inim
izing

risk.





The Future is A
lready H

ere

PANDO
RA

N
ETFLIX

AM
AZO

N
SIRI

ALEXA
TESLA

FACEBO
O

K
GO

O
GLE

TW
ITTER

SALESFO
RCE

IN
TEL

APPLE



A
rtificial Intelligence Technologies -

D
ow

nstream

•A
I on target to eclipse hum

an intelligence by 2029 –
The future is here

•P
redictive m

aintenance m
odels used to avoid failure and unplanned outages

•M
assive productivity gains attributed to plant &

 process optim
ization

•O
ptim

ize processing cycles and transportation

•A
nalyze w

eather patterns, econom
ic dispatch



A
rtificial Intelligence in O

il &
 G

as -
U

pstream

•E
quipm

ent R
atings

•S
eism

ic V
ibrations

•S
trata P

erm
eability

•Therm
al G

radients

•A
ll can be layered and used to determ

ine optim
al drill direction, depth, and rate.

•Identify new
 w

ell locations –
A

I used to assess historical w
ell perform

ance data –

production increase 30%

•B
illions in revenues at stake



Im
pact of A

rtificial Intelligence on O
il &

 G
as Industry



D
rone Technology



D
rone Technologies -

R
efineries

•
Tank roof inspections

•
V

essel inspections

•
Tow

er inspections. 

•
Therm

ographic inspections 

•
Flare stack inspections

•
Flare re-ignition

•
C

ontam
ination area inspections



D
rone U

sage at R
efineries



D
rone U

sage at R
efineries
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D
rone Technologies

U
nm

anned A
erial V

ehicles (U
A

V
s) usage expanding exponentially

V
isually inspect flares tips –

Tough locations such as the N
orth S

ea –
safer than 

clim
bing, m

uch less costly than helicopters.

V
isually inspect:

•
Pipelines

•
Tanks

•
Electrical Apparatus

•
Flares

•
Facilities Inspections







Technology A
dvancem

ents

M
ajor players m

arrying drone technology to A
I

•
G

eneral E
lectric, S

iem
ens, IB

M
, A

B
B

, others

•
$100B

 U
S

D
 by 2020

•
U

A
V

s

•
R

obot C
raw

lers

•
Therm

al S
canning &

 Im
aging

•
Laser M

easurem
ents

•
P

ipeline Leakage S
ensors

•
E

lectro M
agnetic Interference

•
A

m
bulance

•
Taxis
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D
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O
N
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 TA
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D
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O
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C
om

m
on M

ode Failure: H
um

an Factors

•Technology is only effective, safe, and useful if it is m
anaged properly.

•H
um

an Factor E
ngineering –

Im
prove technology to prevent hum

an error as a 

causal factor



A
ndrew

 H
opkins (Failure To Learn) “A

w
ful S

am
eness”

•
C

orporate cost cutting

•
Failure to invest in plant infrastructure

•
Lack of corporate oversight

•
Lack of process safety

•
Inadequate training

•
Incom

petent supervision

•
P

oor com
m

unications

•
P

oor decision m
aking

•
A

ged, broken, or inop
controls, gauges, indicators

•
Lack of m

aintenance spending, equipm
ent repair &

 replacem
ent
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