





... but now we must run our workflows at the pace of the
business processes to ensure maximum value...

How do you opftimise logistics
and maintenance fo minimise
shut-ins<¢
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... but now we must run our workflows at the pace of the
business processes to ensure maximum valve...

Data-driven operations

Since 2004, UPS has eliminated
millions of miles off delivery
routes through advanced

NO LEFT |~~~

 Saved 45 million litres of fuel

($3.5M/yr)
 Reduced CO,emissions by

100,000 tons, equivalent to
5,300 passenger cars off the
road for an entire year.
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Where do you site a well to
maximise profitability?




...from an operational
viewpoint...

Data-driven development

Walmart, and many other

retailers, routinely infegrate

‘ functional domains and value
chains. New stores are sited

Wal JJ .| based on:
mart .;_. uu « Potential revenues
[ 8 A of product mix
{ NEighborhood Market « Cost of supply to store
' from one of Walmart's 3200
M : Supercenters
- « Daily/Monthly/Seasonal
effects
* Long-term demographics
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How do you optimise production-

and developmenton mq’ruré flelds’?
i‘




Data-driven planning

AV LAY

Tr I Ck

|dentify emerging

problems in vehicles
within weeks, and
correct production
processes accordingly.

 Reduce long-term
warranty cost and
development risk.



Oil & Gas isn’t the only industry where everything
is more joined up and going faster

Industry 4.0 is changing fraditional manufacturing relationships
From isolated optimized cells...

Source: BCG.
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Oil & Gas isn’t the only indusiry where everything
is more joined up and going faster

Industry 4.0 is changing fraditional manufacturing relationships
...To fully integrated data and product flows across borders

_ Greater automation will
displace some of the least-

Integrated communiication _ silled labor but will require
chair% reduces work-in- i higher-skilled labor for

TR ALt monitoring and managing
prog ry the factory of the future

Machine-to-machine and machine-to-human
interaction enables customization and small batches

Source: BCG

© 2014 Teradata



How does this look in E&P? Currently...

|

Ik

K o
Ne Condition

! || Production

MANAGE

Reservoir
@ Technical Domains

@ Key Activities

paisErt
11 ©2014Teradata TERADATA



Where we need toge

t to - the Connec

ted We

Ss
~
~

i\l
I
1

Service

Al i
- f i Ll
}-r I."*

a

Ry

AR
I

Systems Q=]
Integrator l"

U
=5

In-house

-

Drilling
Companies

L

Service

Compan

~_
v
Reservoir

~
S<

. Technical Domains

@ Key Activities

12  ©2014 Teradata

i%%‘n

Expertise -

",i S

P = '
=2

nies

R iflon

Engineering
onsultancies

[
oy {

[~ 1
-
,

A

Systems
Integrators

.V

g Production

ies

MANAGE

TERADATA



The amount of data
captured and the speed at
which it must be
contextualised is our Big
Data problem

Upstream IT is the way it is
for a reason — (my six S's)
« Size

« Science
« Spatial
« Speed

« Sustainabllity
« Sikkerhet




YOURE TRYING TO PREDICT THE BEHAVIOR.
OF ? JUST MODEL
ITAS A - AND THEN ADD

SOME. SECOMNDARY TERMS To ACCOUNT FOR

\
ERSY, RIGHT?
)
S0, WHY DOES NEED
A WHOLE TouRNAL, ANYWAY?

(

LIBERAL-ARTS MAJORS MAY BE ANNOYING SOMETIMES,
BUT THERES MOTHWG MORE QBNOXIOUS THAN

A PHYSICIST FIRST ENCOUNTERING A NEW SUBJECT.

Source: xkcd.com



Our dato
managers are
highly skilled
“librarians”

M \who want to
deploy their
domain

d expertise
much more
than they do
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What will the new data manager look like?

How can data managers
enable thise

« Use your understanding of the
data fo enable better re-use for
analytics

« Use your knowledge of the
business processes to build-in
discovery and scalability

« Don't fear the unknown — other
industries have fravelled down
this path too

16 ©2014 Teradata You are the answer! TF_RADATA
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How to experiment with mixing data together




How does a company get started?

CAN YOU PAsS
THE SALT?

Source: xkcd.com

()

I SAD-
T KNOW! T™ DEVELOPING
A SYSTEM T PAss YDU
ARBITRARY CONDIMENTS.
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MANCHESTER

BOSiﬂ‘SCOle prospeCﬂ\/iTy Gnclyﬂcs The University of Manchester
What can we learn from a basin’s worth of subsurface data in six weeks?

6 week project undertaken by a
MSc student at the University of
Manchester with public access
data from New Zealand:

Clean data
Establish context

Define targets
Establish reliability

Supported by Teradata Oil &
Gas and Analytics teams

20 ©2015 Teradata _l-EIQl\[))t\-I-Il\m



MAN CHFSTER

324
TGChﬂICO| gOC”: |nTegrOTe dOTO The University of Manchester
Establishing logical, spatial and stratigraphic relationships across wells

Created pragmatic data model from:
« LAS files

— 521 wells » == SETT=E
— 25,081 curves =
— 81,141,281 indexed data poinfs -
« Well headers
- Mud logs -
« Well sumn
« Completior Fawos
. \ ot ey i
A well constrained sulary wa RN
fundamental to enabling numerical i
analysis 0 et
% T\Q}Hoﬁzonz £ z\ i .
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MANCHESTER

1824

1/ Take wells apart and add geological context eunersyofmancester

Geological data

File version
Well
summary
Logs taken
LAS files O
— = well
w
CC) parameter
@)
Metadata
B Log curves | e

22

Geological
elements
ID ID
Wells Table
ID D |
D

Log fact Table Formation and Member Tables

ASCll log Table

TERADATA
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Formation name Member name
Muaki formation Maki
Mok A
Moki A Sandstone
Moki B
Moki B Sandstone
Moki B Sandstone Interval
Moki Equivalent

Data problem

Words instead of numbers

Both formation and members
were missing

Repeated names signifying
the same formation/
member

MANCHESTER

1824

The University of Manchester

Formation name Member name
Maki formation Maoki A Sandstone
Moki B Sandstone

Description

Quality control

‘surface’ and ‘seabed’

Manual replacement of strings

with integer O.

Entire geological

information missing

The cell (s) was titled

‘unnamed’ and not used.

E.g. Moki A sand, Moki A and

Moki A sandstone.

Manual vocabulary reduction




MANCHESTER

1824
Symbolic Aggregate approXimafion The University of Manchester
Finding distinct peaks — e.g. thermal “spikes” around hot shales

base analytical data SAXif match simila locate
dataset dataset demographics Y text
Saxification £ \H\ After
|
- conversign BAABCBEB
Symbol size = 3 |
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Symbolic Aggregate approXimation

Finding distinct peaks — e.g. thermal *spikes” around hot shales

base analyfical data

dataset dataset demographics

BWIDUIAIND
SN|PASAIND
BN|PASAIND

ajuoyiod

Calculate
mean and

standard
deviations

for each
temperatu

re curve

SAXify

Apply
symbolic
notation
based on

data
demograp
hics

MANCHFSTER

824

The University of Manchester

match simila

text locate

! Project
Match with matches

standard back to
regular
expression
notation e.g.
dd*gg
dd*[d-h]

original
depthsin
core data

set and

o, Tmecm

ddddddiggddddddd,
dddddfdehfdddddd,
bbbbbbbbcbbecbbbbb

...ddddddiggddddddd...,
...dddddfhfdddddd...,
...bbbbbcddbbccbcbebb...

25
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MANCHESTER

1824

DynCImiC Time quping The University of Manchester

Workflow for classification of interbedded sandstone/mudstone and sandstone/siltstone facies:

base analytical Rebuild and Apply time
dataset pivot Welgellgle)

12188 E
1250

locate

(P Horizon 1

1500

ADHorizon 1

BoOMoWoAa W N B

[ |
| _ Iili A I '|"L|n | i f h "]1'. 1

(=]

v'-ru'lhlu sl e Jh e ’ r'y : J'..--\JI1 -JIL'- ’l,-'!'di -'ul‘_ I ,r"lhl'». A J'I,Jli‘ fﬂ"l’lll_-'rlj’h'- u"j‘
g 2 =
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MANCHESTER

1824

DynCImiC Time quping The University of Manchester

Workflow for classification of interbedded sandstone/mudstone and sandstone/siltstone facies:

base analytical Rebuild and Apply time

dataset dataset warping locate

multiple points into Take top
windows separate template and 1‘| f
(paths) along key-value map onto centile o

. partitions in
pairs and SedsuTneE matches and

r2oulle ek then calculate validate

goodness of fit
ing DTW

opPe
S|z
2|2
2| a
3 c

Exploit

parallelism to

match

multfple Not performed as
partitions a closed loop or
with any degree of
automation or
Sleliallale]

rapid access
enables
novel access

paths by
Nel(Stelollgle]
partitions
across

TERADATA
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MANCHESTER

1824

New inSig h'I'S The University of Manchester

A much clearer, simpler model of the reservoir with 62 members in 17
formations

 |dentified un-noficed features (hot shales) and re-classified others
(interbedded facies)

« Ask any question of the data with spatial, chronological and logical
relationships — at scale

« An open-ended model to incorporate other data — (next step:
production histories)
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Conclusions
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