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Why are we here today?
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Big Data Landscape:
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It is the glue in digital transformation
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o 15 months driving Cepsa’s DT.
o Cultural Overhaul

o Numerous Initiatives

o New Agile-based Working Ways
o Best Decisions based on Data

o Becomes More Efficient
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CEPSA DT

“Our people continuously learn how to
achieve superior efficiency, flexibility
and innovation for our customers and

ourselves through the daily application

of proven digital technologies, tools and
methods” ”

amazon

webservices



CEPSA DT
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There is a lot to do. Cepsa needs you.
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DM Technologies

How can we take advantage of all this data?

Data
Acquisition

Data Analysis - ( Data Storage

Aggregation Data Quality
& Control
Classification

Data Management (DM) Technologies
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Rig Aggregation
Solution

Aw—

Rig Aggregation =
solunon Service Company
&2

Data Acquisition Data Storage 1 Data Storage 2 Data Analysis



DM Technologies

£8 2 _a o= o Person filling in the
P i A i S form.

well C1 ; C3 c4 | A PT/AT

Scheme Sur\revg

o Same data from different service
MWD | T g - Ty Al el companies.

LWD i - = Logging

= = = = o Time stamp in real-time data.

E_Logs ] H1 A HZ - " =1 PO H4 L......]

o Sensors calibration &
Bt |l T ogy M ooy Toug) A8 — consistency of measurement.

Records

Reliability of data
source IS more iImportant
__than
o Units of measurement. acquisition method



DM Technologies

Data Storage: Multiple Databases

e );/" *53
i q |

Application 4

Other Data

Costs Data

14 ]

DataBase 1 DataBase 2 DataBase 3 DataBase 4

-

Multiple Databases (Data silos)



DM Technologies

Data Storage: Multiple Databases
m : 7

€ SN~

Drilling Data Costs Data Other Data

L

DataBase 1 DataBase 2 DataBase 3 DataBase 4

Multiple Databases (connectors and scheme mapping)



DM Technologies

Data Storage' MuIt|pIe Databases

- - - ) - -
Appllcatlon 1 Appllcatlon 2 Application 3 Application 4
Dr|II|ng Data Costs Data Productio_n Data Other Data

DataBase 1 DataBase 2 DataBase 3 DataBase 4

\ NS

& A9
SO0 @ > GENERIC BI TOOLS

Multiple Databases (Combine data from different sources)



DM Technologies

Application 1 Application 2 Application 3 Application 4

One Database (rule them all)



Data QA/QC Analysis

Data Quality Control Analysis

...Most common Errors in drilling database:

o Wrong datum/Unit.
o Inconsistency.

o Dispersed data source.
o Outliers/anomalies.
O
O
O

“rvre

A

Bad relationship between data entities.
Missing data.
Data from uncalibrated/bad sensors.




o What to clean?

o When to clean?

o How to clean?

o Who is cleaning?

o Where to keep cleaned data?
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What is the problem? Yy S —

Theoretical Invisible Conventional
Well time Lost time Lost or down time

Derrick [ REMOVABLE TIME |

Technic  Limit

Flat Time Invisible Lost Time (ILT)

Blowout »  wellhead working time
Preventer Turntable Enal « Cementing time
Spare ngines «  Picking up and Laylng down Bottom
pip@ e turntable Hole Assembly time
* BOP Test time
‘) *  Logging time
4 b 5 Phase (aiready dritled) Casing Tripping Time Invisible Lost Time (ILT)
30" Consductor PPINg
36~ Orilling Phave = Connection Time ILT
1Y, Caslng Drill String Efectric Mud and *  Reaming (Weight-to-Slips) time:
1% Drilling Phase generatos Casings = Run (SIiD!--t{OerEighill ilﬂ;t':
'/, Caning =  Stationary [(Slips-to-Slips) time:
Dritl Collar Bit =  Circulation times
4 | 5" Orltling Phase Casing Time Drilling Time invisible Last Time (ILT)
g Invisible Lost Time s x (ROP dependent)

(ILm)



Data Analytics

....
R Sec

-5 Je(
""\\ Drilling Process ‘ Directional Drilling
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Time data points




Data Analytics

Traditional Approach?

Hole Depth Vs time (hrs)

« 1-40 1-36 1-42

%, Gap 1.03 d (BOP / M/U Stands)

J-49 H
Well (Recent Campaign)

Gap 0.5 d (Change BHA / Trip)

Gap 1.4 d (Runnign Casing /
S, WOC / BOP)

Time Plan Vs Real
Technical Limit
Best Performance
NPT Analysis

Flat Time Analysis
Average ROP



Data Analytics

Can we do more?

Hole Depth Vs time (hrs)

140 - 136 - 142 « 143 - 149

Reaming Stands
Connection Time
Failures IRN
Effective ROP
Circulation Time
DD settings

_, Gap 0.5 d (Change BHA / Trip)

> Gap 1.4 d (Runnign Casing /
o WOC / BOP)




Data Analytics

Interactive Filtering?

Hole Depth Vs time (Sec)

0 -136 141 -142 -148 )49

— .
g H|st9ry

T Vs Depth Filter
Hook Load Filter
Drilling stage Filter
Slip In — Slip Out
# Counts



Data Analytics

Stats?
| o T Vs Depth Filter
-| o Hook Load Filter
b : .| o Drilling stage Filter
[N T L] e AR ] & Slip In — Slip Out
: = o # Counts
: i - o Histograms
Tzl i Ll I e o Specific Tech Limit




Data Analytics

More Filtering?

Surface Casing Section Intermediate Casing Section

Hole Depth Vs time (s) Hole Depth Vs time (s)

0000 SO0 OO0 FSO000 BODOOD 1| OO 3L 000

o T Vs Depth Filter o T Vs Depth Filter
o BOP Installation Filter Surface o BOP Installation Filter Intermediate

Average 12.1 Hrs.




Data Analytics ==

Digging Deeper?

Hole Depth Vs Pump Rate (GPM)
- SPP 140 + SPPJ-41 + SPP1-36 SPP 1-42

400 500 600 700 800 1000

o GPM Vs Depth Filter

1400

1600

1800

EEE T AER TECE E S M S SIS | e




Data Analytics

Digging Deeper?

J-49 Hole Depth Vs Pump Rate (GPM)

20-30° *)-40 ®1-41 - 1-36 * J-43 e 1-48 -+ J-49

[\ TRR6.1 GPM Vs Depth Filter
IV — s f\° ®H_ =F ° DRL Filter
U (R B O # o GPM Filter
T o B 2 IR Noisy Well Filter
N + Directional Survey

J-36 ' - : .
meogze  UoaE BRTTL R ROP and Construction

' pdsis AR Analysis

1-43/3-40 T,
10° DLS™ “*5%”
'_;: e 20 ™ -




Data Analytics

Digging Deeper?

Hole Depth Vs ROP (ft/hr)

SPP1-40 - S5PPJ-41 - SPPJ-49

ROP Vs Depth Filter
DRL Filter

Depth Filter

ROP Filter
Logarithmic Axis
Survey Analysis

ROP & Construction
Analysis

O O O o0 O O O




Data Analytics

Take a Look ?

Hole Depth Vs ROP (ft/hr)
. SPPJ-40 - SPPJ-41 - SPPJ-36 - SPPJ-49

1

Effective Data
QA/QC? i

- -
o

H
-
-

O O O 0O O O O

ROP Vs Depth Filter
DRL Filter

Depth Filter

ROP Filter
Logarithmic Axis
Survey Analysis

ROP & Construction
Analysis



Data Analytics

Take a Look ?

O O O 0O O O O

Multivariable Analysis
DRL Filter

Depth Filter

ROP Filter
Logarithmic Axis
Next? Twin Modeling
Monitoring
Dashboard



Data Analytics

How can we take advantage of all this data?

Engineering
Analysis
Acceleration

Contracts
Management

Planning
| Accuracy

NPT Operations
anticipation Optimization

10-15 %
Capex

Reduction
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Questions?




