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AGENDA

® Ciclo de vida dos dados

(O

Importancia da gestao de dados

(O

Base de dados de sismica de referéncia

&<

Control de qualidade sismico

&<

Base de dados de referéncia de pocos

® Conclusdes
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CICLO DE VIDA DOS DADOS

Processing:

Processing= seismic processing
interprétation: petrophysic & fluid..

External DB

Used in different phases

2]

Raw data Processed
Data
<« \/ Reports (Archive):
: @ £ ) Origin from all phases
= - :> % <: of data life cycle
Physical Raw Data Specialty DB Processed data
Archives  HQ & Affiliates (Icar, Géochimie, ...)  HQ or affiliates
Reference T
“preservation” Master DB IRDS 5 FUP
« Loaded » proc & interp data = D
Master Interp data with known quality (Archlve DB)
i ” « ready to use » Interpreted
ready to use Data
(5&11&&_ (& Reports)
: 5 | B Interpretation
PrOJECt Interpretation 8 ee | \r Interpretation = suburface data
“Interpretation” study DB

&= (layer, marker, horizons, Faults,
Geology & reservoir grid)
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IMPORTANCIA DA GESTAO DE DADOS

Projectos/ estudos sem a gest«o de dadose

Bases Internas Bases Externas

Gestéo de dados Petroliferos - SONANGOL GAD - 18 de Setembro de 2014



Com a gest«o de dadosé

Bases Externas

RATAD
ARCEIRO

Dados -

Projecto Regional

Projecto Regional Projecto Regional

Base de dados B Base de dados N

Base de dados A
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BASE DE DADOS DE SiSMICA DE REFERENCIA

Ciclo dos dados sismicos na base de referéncia

Processus Seismic Data Master Store

/

Master project

3§gy ™ Loading project

— Dump _- forenceddisk location
DUMP/SEGY & - 7 7 [Stsmae
NAVIGATION |\ & Xsegy >

“UKOOA™, |

SDE
Finder = \

Ref. Storage

\

-4

>  ARCHIVES

L Affiliates Exchange Protocol

Data Control & Loading > Stockage & QC >  Publication
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CONTROL DE QUALIDADE SiSMICO

Verificacao de posicionamento/navegacao :

V Coeréncia com dados existentes
V Dados culturais, SIG
V Planos de posicao, documentos de referéncia

V Ferramentas externas de analise

e
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POSICIONAMENTO 2D

POSICIONAMENTO 3D
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BASE DE DADOS DE REFERENCIA DE POCOS

@ Inventariacdo

@ Uniformizacéo

@ Control de qualidade pré-carregamento
A Fontes

A Geodesia

A Relatérios
@ Carregamento em base dados
@ Control de qualidade pds-carregamento

® Base de dados de referéncia

Gestéo de dados Petroliferos - SONANGOL GAD - 18 de Setembro de 2014



Ciclo dos dados de pocos na base de referéncia

Asset Teams /[()ata Management Team\‘ ;f"Geoscientists

Y
S

i
<

Data Validator

Data Administrator

Data Loader End User(s)

\

k‘ 4
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CONCLUSQES

V Unicidade dos dados de referéncia

V Coeréncia, fidelidade e rapidez no acesso aos dados

V Gestéo eficaz dos espacos de armazenamento
V Simplificacao e eficacia de backups SIT

V Tracgabilidade dos dados

V Seguranca e proteccéo dos dados

V Facilidade na criacéo novos projectos de estudos

V Facilidade para exportacdo de dados (HQ, concessionaria,
parceiros, filiais, etc.)

V Né&o a duplicacéo de dadose ..

Gestéo de dados Petroliferos - SONANGOL GAD - 18 de Setembro de 2014 12 ‘ o ToTAL
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Value of Data In the OIl Industry

CGG Data Management Services

Passion for Geoscience



Presentation Outline

A Value of Data in the Oil Industry
I Introduction
I Data Management
I Legacy Data Services

I Data Management Training
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Introduction

A Exploration & Exploitation of Hydrocarbon Resources

i Decisions on where to drill are based on analysis of very large amounts of
Geoscience Data.

I Has sufficient Data been acquired to minimise the risk of drilling failure.

i Can the relevant E&P data be readily accessible to all concerned.

‘¢



Introduction

A Risk Reduction

i Two equally important ingredients for E&P success
i Accurate & Accessible Data

i Well Trained people

{



Introduction

A Current Well Drilling Costs:-

i Ultra Deep Water : $100 plus
I UK Shallow water : $60m

I Africa Land : $35m

i USLand: $4m

I The figures clearly show that making the incorrect decision on where to drill
because of the lack of data can be very costly

{



Data Management
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Data Management

A Over the years large amounts of E&P data has been acquired.
A The assets of an Exploration well are the data collected during the drilling.

A The actual exploration well has little residual value after drilling has been
completed.

A The value of the Data collected is therefore many times greater than the
actual cost of the Data acquisition,

A Unfortunately many technical professionals spend 80% of their time tracking
down, formatting, and validating data before they can spend the remaining
20% of their time doing the technical interpretations. — -




Data Management

A Use your legacy data before acquiring new data
I Access to Legacy Data is vital when planning new wells

I However the following are required
i Legacy data must be available.
i The information must be relevant

i Knowledge should be accessible




Legacy Data Services




Seismic Tape Transcription

A Quality and experience
A High throughputs

A Reformatting legacy data
A Data Recovery

A Duplicating and copying

A 3590 Audits




Seismic Vectorising
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Classic VA/VA & Wiggle displays
tears or poor splice corrected

colour displays
maintained
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A Total waveform digital reconstruction:

Ve

A True amplitude colour reconstruction:

Ve

A Dynamic range and integrity of data is

Ve

A Interpretation and blemishes removed,



GIS Services

A Digitisation of geophysical, geological and cultural data

A CRS verification

A Multiple data sheet integration

A Geodetic standardisation of disparate vintages = .~

A Gridding of contour information

{



Well Data Transformation

Original

Hard Copy - \
) g DIGITISE

LEGACY DATA
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LOG CORRECTED

DEPTH MATCH ‘ COMPOSITE Z

DE-SPIKE
EDIT ——

OUTPUT OUTPUT OUTPUT
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Additional Value from E&P Data

A What more can be done with your data?

I Reorganise & extract well data into highly accessible format that will benefit all
E&P personnel
T Geologists
i Reservoir
i Geophysicists
i Drillers

A The following legacy data types are often not readily available despite being
very costly to acquire originally:-

I Core Analysis Data and Reports

Core Analysis
Demo

T Formation Pressure Measurements
T Seismic Checkshot Data




Data Management Training




Standard Course Content

A Fundamentals of E&P Data Management

Agenda

Enrolees on this course will learn:

* Importance of E&P data management

¢ Operations - workflows & management

* Physical asset management

» Digital data manipulation

¢ Applied technology

* ‘Archive, retain or destroy? - the issues
¢ Legislation - requirements & standards

* Business continuity (recovery from disaster)



INP Mozambique

ACourse deliverehhsison O6proprietaryd®

I Course took place in Maputo during late July 2014
I Dedicated to staff of INP Mozambique only i 14 trainees
I Standard course content i 4 days, 16 modules

\



Namcor, Namibia

A Customised course due for delivery October 2014

i Request made after Namcorst aff attended o06Open I nvita
I Extended training course i 10 days, 15 trainees

A New topics introduced for October 2014
T GIS
I Human Resources
I NDR organisation
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How to manage physical E&P data

Eldar Bjgrge, Statoll
Leading Advisor Data management (in Exploration)
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Content

1.
2.
3.
4.

How to manage seismic tapes and other media
How to manage well data on tapes and other media
How to handle physical logs, reports, maps

How to handle core material




1. Acquisition of field seismic

processing

Source stasion interibs
ice receiver stabon

Pre- &
post-stack

After acquisition

a) one dataset goes to

Statoil order survey from processing company N
acquisition company b) one dataset goes to a) &{

Statoils offline storage :
g After processing, the tapes

are sent to offline storage
b)lQ and used as disaster copy

Iron Mountain is
Statoils contractor
for tape storage

A [RON MOUNTAIN®

) N
1. 2tape sets (a and b) are stored offline Q‘Q Q\%

2. The tapes are indexed in a database.
Relevant meta data added due to
support information search later.
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1. Pre- and post-stack seismic

processing

After acquisition
a) one dataset goes to

Statoil order survey from processing company
acquisition company b) one dataset goes to a)

oI skrage After processing, the tapes

are sent to offline storage
b)l and used as disaster copy

A RONMOUNTAIN®

1. 2tape sets (a and b) are stored offline

2. The tapes are indexed in a database.
Relevant metadata added due to
support information search later.

Multi-client
(government and
operators)
N\
Diskos
databank -
(Norway)

Petrel

N Studio

Statoll
databank

Field seismic

(INT)

Pre stack Interpretation
Post stack models

|

Bought or traded seismic




1. Tape Handling - Issues

Recording and Searching database
A Record all relevant metadata for easy retrieval of recorded data

Use of high security on storage location

A secure according to natural disasters (2 copies in separate locations)
A pressure and temperature that does not degrade media

A ensure fire and burglary

Tape re-mastering (transcription)
AConti nuous o0 t platolatestrindystryistandard nredianData is then
protected against decay and obsolescence of old media or drives.

Statoil examples

A 1.000.000 tapes (9-track, 3480, 3490, 3492, 3590, ..)
A Tapes has to be re-mastered (each ~10t" year). Cost > 1 mill$ each time.




DISKOS project

AMulti - client solution for The Contract Today
seismic data (post -
stack), well data and

SOIL network

+ High-speed secure

prOdUCtion data closed networks
A25O terabvte (on _ Lan2Lan connection
. : ) PetroBank Software
line/near -line) The Diskos Database o
- Central storage of company pdf® * Multi-client petroleum data

data repository

A Data set value (: « Run by PetroData since - Developed by Landmark

ISiti : i 1995 I glie—
vaUISItlon COSt). 6 bill « By Schlumberger from 20049557 ;'.;_;::.;-'

USD [1995] (seismic oz
oy

Public release of data (Norway)

| ANDMARK

Dizkos Stams - Haugesund_2005 19

Seismic navigation.: immediately

Well data ééée...: 2 years
Seismic data .........: 10 years

. ) _ New operator from 2015: CGG
I nterpretations e. .: 20 years

Field and pre  -stack: never

2014-08-26



http://en.wikipedia.org/wiki/Terabyte

2. Tape & media handling T well data

Delivered on many different media
- tape (9-track, 8mm, 4mm)
- floppy-disc( 8 0, &)o, 3. 5
- CD, DVD

- Requires many types of drives (difficult to locate and
maintain)

- Statoil experience:
- 2 years old CDs become unreadable

- Advise: Get rid of tapes (GROT)!
- Read content into disc (database)




3. Logs, Reports, maps etc

Indexed (in a database) and stored as
- Separate items
- Packages (i n fiboxeso)

Make indexes available

AClean upo is difficult unl ess
- items are marked validity/storage time
(retention) and/or responsible data owner

AnScan on demando process
- Items asked for should be scanned
- Deliver digital to the user
- Store the digital version in a database
- Delete physical version (if possible)




4. Core Handling in Norway

The core is cut in 1 meter sections
Transport in special containers

Laboratory services:

A Core gamma
AX-ray CT

A Select whole core intervals for special
tests

A Slabbing of top-cut (A)
A Core photo (white and UV light)
A Drill plugs for conventional analysis

A Remaining core slabbing




4. Core Storage

A Cores are normally stored at Weatherford
Labs core store in Norway

Alndex database of all cores, cuts, preserved
intervals and cuttings (wet samples)

A Core viewing facilities in connection with core
storage. Main core view room is 600 m?

A Cores from > 4.500 wells, 15.000 m3

A - Operator

B - view cut
Ci
Trade
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1. The value of data within EXPLORATION

Seismic Processing
fPreStackd at a o
fPostStackd at a O

Field

measurements
nraw wel | &

S €1 S

Well Processing
Awell dat a
i nterpreta

G&G Reports
& Documents

QCbed well piwks
Composite log curves

Raw data
store

Project generated
log curves and
well picks

Seismic Interpretations
maintained and/or
used in DG/AP decisions

Project generated
seismic versions and
interpretations

Project data
store

I I Monetary value

Value of easy access

201408-26




8. How Data Management Is organised

Knowledge

Business
Assets

Data owner

Project data managers (PDMs)
Data Administrators (pas)
Central data managers (cpbwms)

!q-.,

Process Global

k‘l owners \  Business

Support
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DataManagement

Enableof value creation in the E&P BIG data

Luanda, #8September 2014

Schiumberger



Technology Advancementsffshore Angola

Exploration interpretation and modelling of salt bodies Developmeritintegrated geoscience and engineering

- 5,760,176 -15040.16]
q ,
e —

' /\n" % .‘




Data Management Foundatietpporting key decisions

Corporate Data
Management

Managing and delivering
corporate data for use in
Petrotechnicabplications

Knowledge
Environment

Enable collaboration and
sharing for medtsciplinary
asset teams

National Data
Repository

Preserve, manage and
promote Angol
assets

Production Data
Management

Monitoring and response
planning to meet production
targets



Data Management Capabiliig®bal averages

Data Governance

Data Architecture

Data Operations

Data Quality

Data Reference

Data Provenance

Data Security

Strategy and planning

Design and implementation

Delivery of services

Validation and correction

Approvals and management

Origin and evolution

Entitlements and protection

] ]
J 11
J 11
] ]
J 11l




Change Aheadbig data meets the internet of things

Sensor

Smaﬂ@/

Automation

Robotics

Cloud

New and
Emerging
Technologies

Internet
Of Things

Social

Big Data

Real Time
Analytics

Mobility &
Wearables

Across all indussectors, companies see
enormous opportunity arising from these new
technologies

Reacting faster and more intelligently by anal
datastreams generated from connected sensc
and devices

7

Aviation Healthcare Research Media




Opportunity for E&fadvanced analytics

Optimization & Decision Support

Models & Simulations Machi
ac me”ﬁ% ( Social
Learning

Sensors & Measurements

s
’ Mobile Big Data
— I
= vees
Acquisition & field services —
th hout the lif le of th . i :
reg:goﬁu e lecycle oThg Commercial software products 5 er'gh Real Time
) L enabling technical workflows erlormance - Analytics
A Characterization Computing

across domains

A Shared Earth Model
A Shared Borehole Model
A Shared Operations

A Drilling
A Production

Analysis of all available d&atructured and
unstructured, high frequency and historical

A Predictive analytics in operational time
A Guided simulation & continuous forecasting
A Business optimizatiofadecision automation




Big Data Analytiagsgeoscience workflows

Decision
Support

Analytics &
Visualization

Discovery &
Integration

Big Data
Infrastructure

Structured
Databases

Assess viability of

Improve field
development planning
by complementing
modelling and
simulation results with

distributed file systems .- qriven workflows

for cost effective
seismic datagmt

Exploration

and statistical analysis

Development Production

Drilling &
Completions

Shale



Big Data Analytigsgeoscience and operational workflows

Decision
Support
Adopt a daddriven
approach to guide
. engineering decision
Analytics & for sweespot
Visualization selection, well spaci
Harnespredictive drilling ancompletion
analytics to provide parame_tenswnh the
, early warnings of goal of improving
Discovery & T oy allocation of capital
Integration engineeringans and
best practices, or
; eventshat will
Improve field _ adversely impact co
Big Data development planning and efficiencies
Infrastructure by complementing

modelling and
simulation results wit
S datadriven workflows

Structured and statistical analysit

Databases

Exploration Development Production Drilling & Shale
Completions



Partnering for Innovati@preparing for the new era of data management

Proof of concepts underway with

technology partners
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Concluding Remarks

@ ©®© @ @

Direct correlation exists between good data management
practices and business performance

Scalingup for big data and real time analytics will require
new organizational capabilities

Data managers must be at the forefront of the change to
implement new ddtaven workflows

There has never beenae excitirigme to be/orking
in data management
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Enableof value creation in the E&P BIG data

Luanda, #8September 2014
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Dados e Governanca i Ontem, -
Hoje e Amanha o

Human Energy*

Zinga Quimoma & Miguel Domingos
SASBU-Chevron

This document contains confidential and proprietary information for use by employees and
authorized agents of Chevron Corporation and its affiliates. No other use is authorized
without prior written permission from Chevron Corporation or its appropriate affiliate.
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Agenda

O 0O 0O 0

© 2014

Viséo e Missao do Departamento de Gestéo de Informacao
Organigrama de Governanca dos dados
Ontem

Hoje- Conquistas e Trabalhos em curso

V Avaliacéo e Priorizacdo de Dados

Comité de Direcao de Gestédo de Informacao
Conselho de Governanca de Dados

Modelo de Governanca

Onde estédo os meus dados (Where is My Data)

\Y
\Y
V  Painel de Dados de Producéo
O

Futuro da Governanca de Dados dentro da Chevron-SASBU
V  SASBU Data Foundation
V  Descricéo
V O que é Data Foundation
V  Os seus componentes

SASBU Information: Kaizen Report Out / May 2013
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Visao e Missao
Alinhando Informacao as necessidades de negocios

Information unmanaged,

V| S é_o disorganized or lost

0
/)

- / v
- /

5y v

p

Que a SASBU gerencie de maneira eficaz, eficiente, segura e consistente todo o =
ciclo de vida de ativos de informacdo em conformidade com as leis e

|

I

&
m%l

regulamentos e ter informacdes disponiveis para serem exploradas ao maximo [
gue permitdo tomada de decisfes de maneira sa.
i 3N Informati d &
Missao: " logially structure
I Alinhar as astividades empresarias com as praticas de Gestdo de ’—/ﬁ
Informacéo e as praticas de Gestao de Informacéo (Gl) do Upstream e -
Corporacéo (Padronizar, alavancar e partilhar as melhores praticas). y — \

\

i Otimizar Processos de Negocios: maximizar a eficiéncia empresarial,
rentabilidade e confiabilidade, prosseguindo de forma proativa a melhoria
de processos de negdcios e automacéao da Chevron(CVX). Information avaiSey &

optimized

i Assegurar que as praticas de Gl estédo em conformidade com a legislagéo R T
societaria, os regulamentos do pais e da Informagéo e Gestéo de Riscos. r_;,,n,.;,,,
Criar e orientar os esforgos para promover praticas de classe mundial em Laccccud i M
toda SASBU para Gestao de Infomagéao Een——

e aados e uma jornada e requer varios anos

para atingirmos a nossa visao
© 2013 Chevron http://l.sasbu.chevron.net/IM/Default.asp

de esforcos planejados

4
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Organigrama de Governanca de Dados

© 2014

SASBUIT
SASBU Data SASBU Data
Management team |——— SRR Management team
Houston Luanda
SASBU DQ Team
SASBU Data
Foundation

4 components

Data Quality
Projects

IM Implementation

Business Driven
initiatives

SASBU Information: Kaizen Report Out / May 2013

66



|New Well UWI Generation and Distribution Process - International |

Criar Insercao

Pedir

Chevno/UWI| ao
Novo Pogo Gestor de
¢ dados Chevno Manual
em Houston UWI=AA9999
f‘reata New,
Well
UWI=AAS999-9

Sync Wells Logs
Curves

Sync Well Headers and

Final Directional Survey
QC and Validate to

Well Master Standards

Luanda
OPENWORKS
MASTER

OPENWORKS
INTERP PROJ

CHEVNO
DATABASE

Provides

AT/NFD/Expl

Chevno/UWI to

Include Chevnof/
uwi
on GO-36.

ENTERPRISE
ONE

Include Chevno/
uwi

Process AFE in E1 |

Create New

Well
UWI=AA9999-9

HOUSTON

MASTER

OPENWORKS

Well Cores
Recording

ync Well Logs Data

Sync Well Cores Data

—

e——

ync Well Header Data

Sync New W

ells

SDE
DATABASE

IWMCAC
DATABASE

Sync Fi

Directional Directional
While Drilling Survey Sync Sync Completions Id
ompetions Id ync Completions |
s [Future Flow] — -
~|""""--—--'-""/
WD Logs Daily Drilling Data Sync Well Schematics Data '
? Upload {via daily sync from (] h
Final Directional Rig instance) :
SLlirvey ? Completion [
Via FE [Future Flow] " Production Data
Well Schematics ]
Processed Pre Drill [new drills and [ o
Well Logs | Well Plan major rig workoversjsWanual Insert Completions Id (if missed)
Curves et ) [Current Flow]
Ri ! i
9 ’ Completion Data D
I ' Completions
Luanda/ Historical h ]
Malongo Well Schematics
Drilling Malongo
Preliminary Production
Well logs h Operations/
Via FE's Raw Logs Allocation Gp
Tapes and CDs
- Asset Team/NFD/Exp - GIs

TA Malongo
Production
Operations

Luanda Data
Management

Final
ell Logs

Well Logs

CDR LogMart
Luanda

- SASBU Reservoir Mngmt Data Mngmt

- ETC RFCU Manager
- Automated Process

D Houston Information Mngmt

D Finance

- Production Ops
I I Drilling




Avaliacao e Priorizacao de Dados

Survey Output — Information Element Prioritization ——
(Survey Participation — 39/55 Participants)

. Order of
Information Elements ..
Priorit

Production -2
Equipment et
Well .
Reserves 3.41
Financial et
Spatial L
Employee 5.03

5.13

Supplier Spend Activity




Governanca de Gestao de Dados Na SASBU

<

Governanca na SASBU
2014 Key IM Steering Committee = C Com base no exercicio feito para avaliar os
dados mais criticos para a Unidade Empresarial
€ 0 processo de priorizacao, criou-se duas
, A Function-led Integrated Approach for BU IM — Aligned with Business Goals | hierarq u iaS .
Project Portfolio V Comité de Direcdo de Gestéo de
— Informacéo
e V Conselho de Governanca de Dados

Chevron
Finance Data Governance Board ]
Catalogue
of I
Semices
l A Function-led Integrated Approach for BU IM - Aligned with Business Goals '
A
Watkins
©2013 Chevron Back

C Comité de Direcdo de Gestdo de Dados:

V Composto pelos direitores gerais de cada departamento da SASBU
V Responsaveis por definir e priorizar o tipo de informacé&o que se deve
trabalhar (estratégia)

Providenciar recursos e fundos para os projectos em carteira
Conselho de Governanca de Dados:

Composto por direitores dos diversos grupos que representdo um
departamento ou area dentro da SASBU

Um 6rgéo de deciséo final para questdes / excecdes

Responsaveis pela execucao das estratégias definadas pelo Comité
Responsaveis pela qualidade e gerenciamento dos dados

Asset
Mamt
Robet W ¥ & 7 U
Withers

<0<

< <<

© 2013 Chevron Back o




Modelo de Governanca de Gestéo de Informacao da SASBU u@

e

The following are the enterprise standard Information Governance & Quality roles

I Executive Level Executive Sponsor

- Provides strategic direction and business alignment
- Provides resources and funding

IM Steering Committee

- Responsible for the data content

- Ensures compliance with process, quality rules

- Provides input about issues, values, etc

- Provide guidance onIM project portfolio & prioritization

I
Steering
Committee

Data Governance Board (Guiding Body)

- Steering group for governance policies and activities
- Accountable for data quality and management
capabilties

- An ultimate decision bodyforissues/exceptions

Data Management Data Management Team (Execution Body)
Business Project Driven
F'rDjECt & Run Initiative * Meed arises from project engagement
Driven Driven * Fundedby projects —_—
*  Projectinformation needswill drive the scope of work

Business Initiative Driven
*  Driven by Information Element and business value (ex: FEIM,

RMIM etc..)
*  Funded by IM & Business
@ 2013 Chevron



Modelo de Governanca de Informacao
Viséao de Execucao

[ DG Manager (IQ Mgr) ]

Data Governance U

IG Project
Advisor

IG Training

Coordinator
Function Strategic
Information Steward IT

Information
o Custodian
¢ T Controlling Information ]
Architect

P Information Quality Analyst

T Operational

( ¥
\ Information Consumer
SME: Subject Matter Expert

IG training Coordinator:
Information Govenance Coordinator Project Teams
FLT: Function Leadership team \\

Accessing

o o o To o

IT G: IT Governance Project Business Subject Matter
IG Project advisor: Information Experts
Governance project advisor

Manager Analysts

© 2013 Chevron Back




Where is My Data (Onde estéao

Gestéo do Inventario de Sistemas de dados (Systems of records

Inventory Management)

System of Records (SOR) | Information Type Search this site...

os Meus Dados)

ye

This Inventory intends to support the current and future SASBU's Data Quality and Governance efforts by:

Providing a single visualization point of all SASBU’s Systems of Records and the information associated with

them.

* Serve as a tool for determining Systems of Records for critical information types;
* To better support the concept of "Find Once-Fix Everywhere”;

* Support the creation of Data flows and diagrams for the different information types; September
* Assist on Data Quality Monitoring Process. ons 0z

v

Providing SASBU Users education on Systems Of Records.

Welcome to the SASBU - System of Record Inventory Management

Gestao de Inventério de Sistemas de Registros da SASBU

A Ponto unico de visualizacio de todos os sistemas de registros
da SASBU e tipos de informacao associados a eles.

A Serve de ferramenta para determiner o sistema de registro

dos tipos de informag&o mais criticos para melhor auxiliar o

conceito oFxieweérgmwher eo

Auxiliar na criacao de diagramas e fluxo de dados para os

diferente tipos de informacgéo

Assistir no processo de monitorizagéo da qualidade dos

dados

Information Type

WELLVIEW

by Inampudi, Anuradha [Tech Mahindra]

Blog Tools

El Create a post
= Manage posts
 Manage comments
& Launch blog program
to post

on 9/3/2014 8:44 PM

System Name
WellView
Description

WellView is a complete well information management system far
well planning, drilling, completion, testing, and workovers; It is a
vendor software (Peleton) that tracks all changes and operations
throughout the well's lifecycle.The WellView schematic visualizes
downhole equipment and events, which provides for a complete
visual well history. WellView's comprehensive database tracks all
data related to well information and operations as well as
wellbore and surface equipment.  Fll

PRODUCTION

by Inampudi, Anuradha [Tech Mahindra] on /5

System Location

Malongo/Luanda

2014 5:19 AM

Description

Increase productivity of workers (e.g. well work-overs, development plans)
and improve reputation (government and partner reporting) through master
data integration rules, standardization of code enumerations and

Information Type
Well

© 2014Chevron

production volume data workflow.
Data Repository

Energy Components- Energy component is a Production Allocation System

Roles & Responsibilities

SoR Name Information Information | Information Primary Contact Person
Custadian Owner Steward
Energy Technical Petroleum | IT sSBS APE20: (Matoco,
Components | Applications | Engineer: | Operations: | Ambrosio /valentim,
Jose, Bras | Fader, Jeronimo Osvaldo)
(BRZA)/De Philip D Martinho
Sousa, Joao | (PDFA)/ (MIRN) /
Francisco (AADRSC) | Chimbungo,
(IVXQ) Simao
(SCBL)

Note: End users are responsible to contact 8765 with any Data quality
issues



Painel de Dados de Producao i Master Data Dashboard gz
=

**The guality score denotes the data quality based on the Business
Rules for Waterflood R1 and R1+ Assets master data only.
DQ Score®* Status Trend Comments
GTA 100.00% ]
Banzals 100.00% (]
Takula® 100.00% @
Malongo Area 100.00% @
Mafumeirs  100.00% @
BBLT 100.00% ]
Lobito 100.00% @
Benguela 100.00% @
Belize” 100.00% €]
Belize North  100.00% @
L 100.00% @
Tombus 100.00% @
Business Rules Details # Tokulo and Belize were included for the first run in month of fune. |
System IWMCAC EC
No. of Rules 41 9
Thresholds for Quality Scores
@ 100% »Score == 95%
B95% =5core == S0
@ 0086 = Score 3= 0%




O futuro da Governanca de Informacéao /Dados Na

SASBU

Reservoir Management
. Well Factory Optimization
, Operation Geology

. Geological Interpretation
, Completion & Intervention
. Resources & Reserves

Modelling &
Analytics
., Production Forecasting
., Decline Analysis
. Waterflood Patterns

BB / Ops and Drilling

. Production & Allocation
, Lost Production Opportunity
, Predictive Monitoring 1

Casing Pressure

. CMMS / Work orders

Information
Delivery

. Reservoir Surveillance
. Waterflood Management
. Well Factory Tracking

Managed Integration

Facility Engr. & Planning

., Process Safety Information
. Alarm Management

Communication
Collaboration
. KDACS
. SharePoint
. Models

, Integrated Production, Reservoir and Drilling Data

Data Foundation

Data

, Production / Zonal Allocation
. Well & Completion
. Reservoir Pressure Test (BHP)

, Asset Development

. Facility Designs

Documents

Plans

Core Applications

, Energy Components
. WellView
, OpenWorks

. Chevron Engineering Data
., DPS

. Chevron Reserves System
, Pl Historian

. Well Log . Models

. Reservoir Properties
., G&G Interpretation
., Spatial

Infrastructure

Standards, Governance
& Lifecycle Management

. IM Portfolio prioritization (using
IM Steering Committee )
Establish standard data

overnance across all Data
anagement Efforts

Organizational
Capability Management
. Filling key roles in IM



Data Foundation (Fundacao de Dados)
Bons Dados, Grandes Decisoes.

Portugués
Fundacao de dados é o gerenciamento abrangente de dados de Upstream.

O sistema de gestao da Fundacéao de dados tem como objetivo melhorar a qualidade dos dados de alto valor em nossas
operacodes diarias.

Isto levard a uma maior disponibilidade e facilidade de utilizacdo dos dados e evitar incidentes através do ciclo de vida de
Nossos ativos.

A Gestao sistematica dos dados também irda melhorar as decisGes a respeito de nossos investimentos em tecnologia.
Disciplina operacional de dados sera ainda mais critica no futuro, conforme os nossos fluxos de trabalho tornam-se cada vez
mais digitalizado e experimentamos um crescimento rapido nos dados de upstream.

O foco inicial & ter uma taxonomia definida, clareza de governanga e melhoria na ligagéo entre os lideres funcionais e das
Unidade EstratégicadeNe g - ci os . 0

English

AfData Foundation is the compr eh e ileDateFoundatoa management systdm aimptet r e a
improve quality of the high value data in our daily operations. This will lead to improved availability and usability of data and

incident avoidance through the lifecycle of our assets. Systematic management of upstream data will also improve decisions
concerning our technology investments. Data operational discipline will be even more critical in the future as our workflows

become increasingly digitized and we experience rapid growth in upstream data.

Initial focus is to have a defined taxonomy, clarity of governance, and improved connection between functional and SBU
|l eaders. o

- Bill Braun, Upstream CIO

© 2012 Chevron 75



Data Foundation T Seus components

Estruturados

Pessoas
Lideranca
Formacao

© 2013 Chevron

Governance

=B E

Managed Integration

76



Data Governance

~

L components

Managed Integration

A Data is planned,
prioritized, and
treated as an asset.

A Structured and

unstructured data is
equally managed.

A Through the lens of
core workflows, high
value data is
identified ,
standardized and
governed.

© 2013 Chevron

Upstream Data Foundation - Descricao dos 5

Focuses on maturing the management of our core Upstream data

Governanca

Governance

A Data governance

roles defined and
assigned

A Required policies

established,
understood and
applied

A Data management
processes
standardized and
documented

A Monitoring in place

to ensure policies,
processes, and
standards, are
followed

Normas
Standards

A Standards needed to

maintain a high
quality data
foundation are in
place.

A Data is stored and

maintained in
standard systems of
record (SOR).

A Systems of record

meet the
characteristics of a
high quality
standard.

Capacidade

Organizativa
Org capability

Right resources are
in place at the right
time to enable and
support the Data
Foundation

Leadership
understands and
supports Data
Foundation

Training required
for all Function
resources is
available and
delivered as
needed

Integracao
Gerenciada

Managed Integration

A Defined

integration that can
enable business
workflows

A A set of well-
defined patterns,
utilizing standard
technology

A Linked to

unstructured
content using
appropriate meta-
data

A Master data is

utilized to connect
information among
systems

77



Data Governance

P

. a4

Standards

¢

Managed Integration

© 2013 Chevron

AObrigada
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L PETROBRAS

GESTAO DE DADOS E
INFORMACOES DE E&P

Experiéncia na Petrobras

Workshop Sonangol
18/09/2014 - Luanda




m PETROBRAS

Roteiro

A Introducéo;
A Gestio de Dados e Informacdes no E&P da Petrobras;

A Agéncia Reguladora (ANP) e BDEP:;
A Desafios.

TIC Setembro/2014



I-"" PETROBRAS

Sobre a Petrobras

Criada em 1953 pelo governo brasileiro;

Sociedade andonima de capital aberto e de economia mista, cujo
maior acionista € o governo brasileiro;

ﬁ\tua de maneira integrada na industria de energia, nos segmentos
e.

Exploracao e Producéo de 6leo e gas;

Refino, Transporte e Comercializacao;

Distribuicao de derivados;

GasNatural;

Petroquimica,;

Energia Elétrica;

Biocombustiveis;

Dgtinha monopolio até 1997, quando o mercado brasileiro foi
aperto

Criacéo da ANP (Agéncia Nacional do Petroleo, Gas Natural e Biocombustiveis)
para regulacéao e fiscalizacao.

TIC Setembro/2014




m PETROBRAS

Motivacao

INFORMATION

Informacao € um dos maiores ativos de uma grande empresa e deve estar disponi
da forma correta, para as pessoas certas no tempo certo.

Alnformacao € o resultado do processamento, manipulacao e organizacao de dados
de tal forma que represente uma modificacao (quantitativa ou qualitativa) no
conhecimento do querae c e[l e O .

[0] Serra, J. Paulo. Manual de Teoria da Comunicacdo. Covilhd
Livros Labcom, 2007. 203 p. p. 93-101. ISBN 978972-8790-87-5

Necessidade: informacao bem organizada dentro da Empresa!

TIC Setembro/2014



http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875
http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875
http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875
http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875
http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875
http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875
http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875
http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875
http://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/9789728790875

m PETROBRAS

de E&P

V4

area

©
©
S
O
O
S

~

O Valor da Informac

Setembro/2014

TIC




I-'“I PETROBRAS

Histdrico: Inicio do projeto em 2001

A A gestdo por processo na empresa ainda estava em sua
fase inicial de implantacao.

I A maior parte dos processos de E&P néao estavam descritos em
detalhe;

I Regionais tinham maior autonomia.

A A empresa é ao mesmo tempo uma grande
desenvolvedora de sistemas de informacoes e
consumidora de sistemas comerciais.

i Diversidade de sistemas, com diferentes tecnologias e com
diferentes abordagens de desenvolvimento.

A Falta de maturidade em Gestao de Dados e
Informacoes.

TIC Setembro/2014



I:‘“ PETROBRAS

Historico (2001)

A Informacdes segregadas em diferentes sistemas, diferentes bases
com diferentes modelos;

A Informac6es duplicadas, conflitantes e com baixa qualidade.
A Exemplo:

VN
Trata-se do mesmo po¢o? }

Qual é a profundidade correta ?

Base A
Codigo do Pogo |Prefixo Profundidade | Prefizo Profundidade
245|7-CP-1191D-SE 5900 \ [ 76598|CP-1191D 5900
246 |1-RJS-513 2200 V' 46890(1 RJS-5138 2180
247 |B-MEL-165WA-ETS 1300 46891 [7-MEL-165-EI3 1300

TIC Setembro/2014




I-“I" PETROBRAS

Base de Dados Integrada de E&P (BDIEP)

A Objetivo :
I Gerir os conceitos relacionados aos macroprocessos de E&P, garantindo a
confiabilidade e qualidade da informacéo ;

A Premissas
i Integracao fisica de dados : unicidade e compartilhamento de conceitos;
i Modelo de dados unico;
I Gestéo das informactes pelo E&P.

Aplicacao = Aplicacéo Aplicacéao
‘ Unica tabela de poco,
compartilhada por todos sistemas.
Base de Da Jde E&P
(BDIE
Codigo do Pogo |Prefixo \ Profundidade
76598|CP-1191D \/ 5900
46890 |1-RJS-513§ ) 2180
46891 |7-MEL-165-RT3 1300

TIC Setembro/2014




I-'“I PETROBRAS

Inicio e evolucao

A Asbasesde dados dos principais sistemas foram
Integradas:

I Trabalho intenso de administracao de dados ;

I Fundamental participacao do Gestor da Informacéao.

A Novos sistemas ja eram desenvolvidos utilizando a Base
de Dados Integrada de E&P;

A Novos ambientes foram construidos para suportar
iInformacoes de diferentes naturezas:

I Ambiente Informacional;

I Ambiente Industrial;

I Ambiente Arquivos.

TIC Setembro/2014



m PETROBRAS

Gestor da Informacédo - Responsabilidades

A Conjugar, integrar varios pontos de vista do negocio, sobre os varios
assuntos deE&P;

A Garantir a qualidade dos dados persistidos na base;
A Gerir acesso as informacdes sob sua responsabilidade.

N

Toda a informacao
deve ter um gestor.

TIC



m PETROBRAS

Ambientes da BDIEP: Mestre-Transacional

Base de Dados Integrada de E&P

Informamonal
Industrlal
Arquwos

Dados mestres e informacgdes transacionais persistidas pelos sistemas de
informacao;

Informacdes geoespaciais

Atualmente possui mais de 7500 tabelas, dentre as quais aproximadamente
2500 sao compartilhadas;

Mais de 350 sistemas acessam essa ambiente;
Modelo relacional;

Tecnologia Oracle.

o Po Po IoI»  Ix

TIC Setembro/2014



m PETROBRAS

Ambientes da BDIEP: Informacional

/Baaados Integrm

Mestre Industrlal
Transacmnal
Arquwos

A Datawarehouse de E&P, contém informacées analiticas para tomada de deciséo;
A Consolida informacdes oriundas da BDIEP e de outras fontes;

A Modelo multidimensional:
A Tecnologia Oracle.

TIC Setembro/2014



m PETROBRAS

Ambientes da BDIEP: Industrial

Base de Dados Integrada de E&P
M
Mestre
Transacmnal
Arquwos

A Repositorio de dados provenientes de sensores (plantas de produc&o,
perfuracéo, por exemplo);

A Permite analise de dados histérica e de tempo real;

A Grande volume de dados;

A Tecnologia: Oracle*, Osisoft.

TIC Setembro/2014



m PETROBRAS

Ambientes da BDIEP: Arquivos

A
A

A

To 3>

Base de Dados Integrm

Informamonal
Mestre Industrlal
Transacional i

Ambiente destinado a preservacao de informacgdes néo estruturadas;
Arquivos classificados com metadados e relacionados aos conceitos do
ambiente Mestre-Transacional;

Acervo conta com mais de 4.000.000 de arquivos (em disco e fitoteca),

incluindo documentacéo de pocos, perfis, sismica, analises, laboratoriais,
blocos e concessfes, memaria técnica;
Tecnologia: Interna;

Integracéo com a Fitoteca Online - TSM (IBM).

TIC Setembro/2014




I-'“I PETROBRAS

Situacao Atual

A Gestéo por processos consolidada na area de E&P;

A Maior analise e integracdo das demandas de
desenvolvimento de novos sistemas ou aquisicao de
produtos;

A Governanca de dados em implantacéo

i Geréncias criadas no E&P com atribuicdo especifica de gestao de
dados;

I Criacao de comités de gestao de dados e nomeacaoformal dos
gestores de informacéo;

i Nivel de maturidade diferente nas areas de negocio.
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Situacao Atual (continuacao)

A Esforco priorizado para gestdo de informacdes
corporativas:
A Dados mestres (Poco,Concessio,Sismica, Perfil, Amostras,..);
A Informac6es trocadas por diferentes macroprocessos;
A Informaces enviadas a parceiros ou agéncias reguladoras;
A Informac6es utilizadas para tomada de decis&o;
A Memoria técnica.

A Estudo de novas tecnologias para problemas de Big Data
i Andlise de dados de tempo real nos centros de suporte a decisao.

TIC Setembro/2014
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Arquitetura de Informacdes e Disciplinas de Gestao de Dados

Solucao para Visualizagao de Dados I WebServices CORBA
TIBCOOpenSpirit
Camada de Integracéo (Servicos e Conectores)

Qualidade de Dados e Metadados . .
—i Informatica Data Quality
Ciclo de Vida da Informacéo .
— - Power Design (SAP)
Administracao de Dados
Seguranca de Dados ' OpenWorks
Petrel
Operacédode Dados (DBA) I

Geoframe
OpenWellEDM
Smart Plant Foundation

Too J>o T To Do

Bases nao

integradas Em operagao
Em implantagéo
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Visualizador de dados de E&P

 VGE 2 - Area de trabalho: Brasil [up2a] -

Aplicagdo Mapa Elemento Arguivo  Gestdo  Visdo  Ajuds

Busca de elementos # — X || Atributos de elemento # — X || Mapa - nao salvo L4
Definigéo da busca | Resultado da busca Geologia Acaiaca f |:| (%) @ e « ‘ & A A, %

Assunto: [#

Provincia: Sao Francisco Sul
|Eloc0 Exploratdrio

Ean: ARQUEOZOICO
corn nomeds): (2 Era: EOARQUEANO
Periodo:

Epoca:
Sigla: APac
Unidade: Acaiaca

Atributos | Relacionamentas espaciais
Status:
[[] RECUSADO PELA ANP Idade Maxima: 1601

] RETIDD PARA AVALIACAD Hierarquia: Complexo
[ ROUND SUSPENS0 Sistemna: Estratigrafico/Estrutural

Area: 12862230.359379999
L] SEM OFERTA Litotipo1: quartzito, opdalito, norito, enderbito

[ TRAMSFERIDO PARA OUTRA CONCESSAC Litatipo2: dunito

Round de aguisicdo: Classel. Metamorfica, lgnea

] AREAS MARGINAIS - ROUND 1 Classe2: lgnea

] AREAS MARGIMNAIS - ROUND 2 Subclassel: Metamorfismo regional, Plutonica
] cESSA0 ONEROSA Subclassel: Plutonica

[ ROUNDD

] ROUMDA

Alivo:

] INTERPRETACAD E AVALIACAC DAS BACIAS TER
] POLD CENTRO

[] POLD CENTRO

[ POLD CENTRO

[] POLO NORTE

Mome do confrato de concesséo

a i [T»
Numera do confrato de concessdo Formato, ® Defalhado O Tabela [ — — —
[ 0 600 1200Kkm
Drata de assinatura
entre e
| el Ci do mapa
Setor:
] sam-L ® | O Ritulo Camarda Tera
] sam-0 O Bloco Exploratdrio Padrio
O Geologia Padrio
[[] 5BAR-AP1 - g - -
T I ] Batirmetria Fadréo
O Bacia Padréo
| & | ‘ Buscar O Pais Padréio
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Agéncia Nacional do Petréleo, Gas Natural e
Biocombustiveis (ANP) ,

A Instituicdo responsavel pela execucéo da politica nacional
para o setor energeético;

A Tem como principais atribuicées:

I Regular e fiscalizar o setor;

I Promover licitacdes e assinar contratos em nome da Unido com os
concessionarios em atividades de exploracao, desenvolvimento e
producao de petroleo e gas;

A E um centro de referéncia em dados e informacdes sobre a
industria do petroleo e gas natural
i Mantém o Banco de Dados de Exploracéo e Producao (BDBEP

i Promove estudos sobre o potencial petrolifero e o desenvolvimento
do setor;

I Recebee torna publicas as notificacdes de descobertas;
i Divulga as estatisticas oficiais sobre reservas e producéao no Brasil.

TIC Setembro/2014




m PETROBRAS

Banco de Dados de Exploracao e Producao = Bdep
anp

A O BDEP é umBanco de Dados Nacional National Data
Repository (NDR)

I Mantido e patrocinado pelo governo para preservar e disseminar
informac0des e dados técnicos relativos a industria de petréleo e
gas

i Informacdes possibilitam acessoa empresasno setor de petrdoleo
brasileiro e conhecimento geoldgico da propria agéncia;

I Recebeu o acervo de dados da Petrobras até 1998 (anterior a
quebra de monopdlio);

I Escopa dados brutos e processados

I Utiliza solucdo Petrobank (Landmark) para | ‘ (.
gestado de dados de poco e sismica. o ae T
¢ | '

e

TIC  Setembro/2014 ‘
Fonte: BDEP/ANP
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Fluxo das informacoes .

Recebimento Periodo de Disponibilizacéo

confidencialidade

2al0anos A Rodadas de Licitages

Padrbes (pacote de dados)

ANP

A ANP (definicdo de blocos)

Controle de Qualidade
Carregamento
Armazenamento

A Operadoras A Empresas Associadas

(dados exclusivos) : .
A Universidades

AEADs
Empresas de

Aquisicdo de dados
(dados nao-exclusivos)

A Clientes Eventuais

A Levantamentos da ANP
(dados de fomento)

Fonte: BDEP/ANP
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Acervo atual e recebimento de dados .

Acervo Atual (Margo/2014)

m SISMICA POS-STACK: 1.344 Programas

B POGO: 27.940 Pogos
Perfil Composto: 7.876
Pasta de Poco: 17.574
AGP: 6.999

METODOS NAO-SISMICOS: 671 Programas

Gravimetria, Magnetometria, Gradiometria,

SISMICA PRE-STACK 23,08 TB Gamaespectometria, Eletromagnéticos.
4.546.96 TB Considera-se cada metodologia 1 levantamento.

21.075 Fitas
TOTAL = 4,47 PB

Tipo de Dado Padréo de recebimento

Padrédo ANP1B

Dados Sismicos Boletim de Remessa (formato . doc)

Métodos Nao Sismicos Boletim de%ssﬂ\lgozriato . XIs)

Anexo Padrao ANP2B Anexo Padrio ANP2Rformato . xIs)
Coordenadas e Poligonos Padréo ANP4B

Dados de Poco Boletim dem—:\;\(lg)riato . doc)
Rochas e Fluidos Padréo ANP06
Padrdo ANPO7

Perfil Composto Boletim de Remessa (formato . doc)

Testes de Formagéo Padréo ANPOS
Padréo ANPO9Anexo lll - DAC Fonte: BDEP/ANP
Perfil de Acompanhamento Geologico Anexo IV - Catalogo de Abreviaturas

Boletim de Remessa(formato . doc)

TIC Setembro/2014
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http://www.bdep.gov.br/?dw=462
http://www.bdep.gov.br/?dw=463
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http://www.bdep.gov.br/?dw=464
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http://www.bdep.gov.br/?dw=6043
http://www.bdep.gov.br/?dw=6043
http://www.bdep.gov.br/?dw=6043
http://www.bdep.gov.br/?dw=6043
http://www.bdep.gov.br/?dw=6043
http://www.bdep.gov.br/?dw=6044
http://www.bdep.gov.br/?dw=6044
http://www.bdep.gov.br/?dw=6044
http://www.bdep.gov.br/?dw=6044
http://www.bdep.gov.br/?dw=6045
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Troca de informacoes entre Petrobras e ANP

A Existe uma geréncia na area de E&P com finalidade
exclusiva de Relacionamento com a ANP;

A Todas as comunicacdes sdo cadastradas em um sistema
de informacao

Oficios e notificacOes enviadas e recebidas;

Controle de prazos;

Distribuicao para as areas responsaveis

Alguns formularios (por ex. Notificacao de Falha de Medicao) sao
enviados via WebService.

A Dados devem ser transformados para padrdo da ANP;

A Qualidade dos dados e cumprimento de prazos sio
fundamentais.

TIC Setembro/2014
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Desafios da Gestao de Dados e Informacoes

A Integracdo dos dados de forma abrangente,
minimizando silos departamentais ou influéncia das
estruturas organizacionais;

A Implantacdo da governanca de dados nos diferentes
niveis da empresa

I Formalizacao dos gestores de informacéao e atuacao efetiva dos
mesmos;

i Definicdo de comités e conselhos de governanca.

A Valoracio a informacéo: calculo do retorno sobre
iInvestimento (ROI) dos projetos

I Quanto custa a falta da informacao bem estruturada e quanto
custa para manté-la?

TIC Setembro/2014



I-"" PETROBRAS

Problemas decorrentes da falta de Gestao de Dados

A Falta de qualidade, retrabalho e demora para disponibilizacdo de
dados;

A Riscos a seguranca da informacég
A Prejuizos financeiros:

i Decisoes incorretas tomadas com informac0es de baixa qualidade (por
ex. falta de conhecimento do sistema de referéncia de dados
geoespaciais;

I Aquisicado de dados ou contratacao de servicos sem necessidade ou de
maneira redundante;

I Multas devido ao nado cumprimento de prazos legais ou fornecimento
de informacbes inconsistentes para agéncia reguladora.

TIC Setembro/2014
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A [3] Informacdes sobre a ANP e BDEP:

I www.anp.gov.br ;

I www.bdep.gov.br ;

I Decreto n° 2.455, de 14 de janeiro de 1998§;

i Lei do Petrdleo (Lei n°® 9.478/1997 ).
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A Importancia da Consisténcia, Confiabilidade
e Integridade dos Dados

[ Mario Kiteculo ]

MAERSK
oL



Localizac&o dos Blocos

Dem cllml:lr% A O Bloco 16 situa -se a250 Km, NW de Luanda
Republic

ongo A Cobrindo uma superficie de 4936 Km?2

A Profundidade de agua variando de 250m a

1500m
Block 15‘ _ _ _
A Geologia - Bacia do Baixo Congo

A Foi previamente explorado  pelo grupo

South : empreiteiro liderado pela Shell (operadora)

Atlantic
Ocean

periodo de 1993 a 1999 e abandonado em

A A Maersk Oil adquiriu 100% dos interesses da
CNR em 2005

ADesenvolvimento - Chissonga (Bloco 16) descoberto em
2009

A Blocos 8 e 23 garantidos em 2006

* MAERSK
oIL
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Contexto

ADados de fisubsurfacebo
para dados digitais de pocos.

A No entanto, os conceitos também
se aplicam para:

A Sismica
A ltens fisicos

* MAERSK
oIL
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“ Qualidade de Dados
v ’ 4 A Integridade
a ¢

A Os dados estao completos?

_ _ _ A Sera gque os dados apresentam  -se
Integridade Consisténcia em conformidade com as normas?

A Os dados sao validos e actualizados?
A Consisténcia

A Os atributos do mesmo item de
dados variam entre as diferentes
fontes?

A Confidencialidade

A Quem pode ter acesso aos dados
internamente  ?

Confidencialidade

A Os dados podem ser compartilhados
externamente?

* MAERSK
oIL
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Integridade
9 00 > 00
Wimeat: s ; |
ifal: Ji7g] ] : !muwmmmanng:muemmumw
Ecm - A A Integralidade
N eee —Ez= - : e A Sera gue sabemos que estamos em
2 T : -
g%g a5 ana ) o L B P e poce de todos os dados que deviamos
] a 3 : I I i CLAYSTDNE:meﬂumu‘m:gnxlqm‘ occasionally ’)
Hﬁ‘ i i i e 7 oy ey s ter:
il sily, trace biack CarDONATEQUS SPECKS.
AS dlaararia omecsa gesae O 00

A Foram todos os dados transcritos de
@, O . > > @, . @ . @ . > > Ve - s _ = . .
midia fisica para o formato digital ?

A Estdo os registos do banco de dados
abeca do Poco completos?

* MAERSK
oIL
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Exemplos

Cabeca do Poco

f

Nomenclatura
de pocos

127

Formatos de Dados
US / Europa

Referéncia
listas necessarias

Integridade

A Padronizacdo dos dados

A Sera que os dados estdo em

conformidade com os padrdes de

nomenclatura ?

A As listas de referéncia

aplicadas?

foram

X

MAERSK
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Exemplos

Cabeca do Poco

A

/
Pés e nao
metros

Provavelmente
ndo RT devido Sistema de referéncia

alm de de Diferentes Coordenadas
diferenca usadas

128

Integridade

A Exactiddo e validade dos dados
A Os dados foram validados?

A Os dados estdo conservados em

termo armazenamento?

A Estardo correctas as Unidades de

medida e conversdes?

A Os dados séo internamente validos
por ex. Profundidade de diagrafias

ALogso <TD

X

MAERSK
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Exemplos

Consis téncia

A Os dados sdo consistentes entre
diferentes fontes?

Well header

I

Elevacdes
consistentes

Nomes de Pogos AStatuso
Inconsistentes Inconsistente

* MAERSK
oIL
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Estudo de Caso i Mar do Norte
Projecto de melhoria da qualidade de dados digitais n We | | Log master

Objectivo

El aborar um Ynico e completo AData Seto, verific
diagrafia da Maersk Oil e fornecedores

Actividades
AEditar, fundir, unir Maer sk Oil Asourced | ogso

A Verificagao completa de controle de qualidade de dados dos fornecedores em relacao
aos dados brutos e imprecdes originais de dados de campo

A Atribuir um "indice de qualidade" para dados de fornecedores com uma breve descricdo
dos problemas identificados.

* MAERSK
oIL
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‘ Pnonty Jﬁ:lmun Well

uw

UKI57-8

Dir TPosn
Srvys| Logs)| Field/Prospect
0

Petrophys ics

Commercial
Datasets

UKTE7-8A

UKIS/A7-14

Chanter

UKIBNE1

UKISNE2

UKIENBa G

UKIENBaT

UKIEMEa 8

UK15/18a-9

UKI5/18a-92

UKTE/8a-12

UKT5/8-4

UKI5/18-5

UKI5/186

UKISNs7

UKIS246-3

Maccullach

UKIS24b-6

Maccullach

UIG03-1

[Josephine

U033

Jacqui

VK36

Jacqui

UK30m37

Jessica

UK30m41

Flyndre

Uka0/4-2

Flyndre

Uka0/43

Findre

UKa0/14-32

k30144

= ofrof ] o

Camidar

E‘MMZ
301925

Uiann4-4z

Cawidor

Ula0/18a-5

Affleck

30/19a5X

UK30M8a-6X

[Affleck

30196

UK30M5a 6

0]

1

1

1

1

1

1
1{Flyndre
1

1

1

1
T[Affleck
[i

162

[NOT0%2

Flyndre

165

Th7

NOTQE-E
NOTAET

UIK25/B0-F7Z

Franklin

UIG007e-2A

OcKley

UIG007 -4

Kessog

Ula0i02a-2

Congueror

Ula0i02a-6

Jackdaw

K027

Jackdai

U002 7Y

[Jackda

023

Uka02e-3

Jade

302c-4

UKa002c-4

Jade

307512

UIKd007a-12

A

Ganngt Cluster

NS

CNS

26002V

Ul22/220-2Y

Integridade

AiCompl etenesso

A Agrupar e suplementar dados de
diagrafia de pocos das seguintes
fontes:

A Maersk Oil
A Dados disponiveis do Operador
A Dados de Fornecedores

A Priorisar curvas de diagrafias
de pocos

* MAERSK
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Integridade

Nomes das Curvas Discricao Unidades

GR Gamma Ray GAPI/API A Padrées de Dados

Neutron Porosity %

A Conjunto Basico de curvas acordadas

Soni US/ ft ~ N
e de um fopkad
Shear Sonic US/ft

Bulk Density G/C3

Density Corrected A Melhor qualidade de curvas
Ca"?e_r_ sel eccionadas a parti:H
sy e/ou diagrafias de MWD/LWD

DOI <90

DOI9-2 46 A Sem edicdo geofisica/de -spiking ou

DOI24 -6 0 0 correcgoes ambientais
DOl 610>

* MAERSK
oIL
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Integridade

A Exactiddao e validade de dados

A A qualidade de pontuacéo calculada
para a base de dados comercial isto é,
Problemas Esperados eles.podem ser utilizados com
confianca ?

A Control Incorrecto de Poco
A Problemas encontrados com dados

A Baseline Shifting adquiridos

A Resampling

A Incomplete Joined sets A Os Geocientistas aprovaram  os dados

A Nomenclature de Curvas

* MAERSK
oIL
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Verified original
field print source
for M_Spliced GR
showing correct
wireline GR

1
1
Purchased GR curve
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has been
baseline shifted
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A Curvas de Fornecedores em  comparacio
com as derivadas da Maersk Oil.
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LICENCA

DADOS DO
FORNECEDOR

PARCEIROS

Confidencialidade

A Quem pode acessar os dados
internamente?

A Armazenamento de dados

A Pocos Confidenciais

* MAERSK
oIL



LICENCA

Confidencialidade

A Os dados podem ser compartilhados
externamente ?

POCO www.ukoilandgasdata.com
____—CONFIDENCIAL

A PONO9 regulamentacdo governamental
A Compartilhamento de dados Parceiro
A Dados do Fornecedor

DADOS DO ACESS
e INTERNACIONAL

* MAERSK
oIL
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http://www.ukoilandgasdata.com/

Maersk Oil - Visao Global de
Gerenciamento de Dados

Estabelecer uma Estrutura de
Gestao de dados

A Fazé-la funcionar para além das
fronteiras do pais

MAERSK
oL
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Estrutura de Gestao de dados

DM
Framework

Tecnologia

Pessoas & Processo

* MAERSK
oIL
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Estrutura de Gestao de dados

DM
Framework

Tecnologia

Administrar dados como um activo

Os padrdes de
dados
e processos

Dovernanca Propriedade
de dados Dos dados

* MAERSK
oIL
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Estrutura de Gestao de dados

DM
Framework

A Administrar dados como um activo

Technology

A Providenciar dados de qualidade e de
origem conhecida

Data DEIE] Data
completeness correctness consistency

Data standards Data Data
& processes governance ownership

* MAERSK
oIL
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Estrutura de Gestao de dados

DM
Framework

A Administrar dados como  um activo

Corporate Subsurface ) ) )
Data Repository A Providenciar dados de qualidade e

de origem conhecida

Data Data Consistencia A Armazenar os dados da corporacg&o no
completeness correctness de Dados

mesmo espa ¢o e sincroniza -0s aos

Armazens do projecto

Padrées de Governanca de Data
dados Dados ownership
€ processos

* MAERSK
oIL

141



B Ly -
— e~
s S ————_

Perguntas, Consel ho,

MAERSK
oIL




NDC
National Data Cente

Francisco Franco

SIS
September 2014




Agenda

A Concept
A NDC Vision and Value
A SIS Approach

A Conclusion

Schlmberger



National Data Centre

>

>

>

>

>

>

An active, dynamic center where data lives; a hub thatfm §' 4

organizes, quality controls, and stores data | m\“"

It protects & quality assures the nations sub surface as s¢

Promotemvestment in the petroleum industry throug
expanded setsHrvices and assures transparency

l nteractions bet ween

Implies a dynamic facility where data is actually used it
value rather than justhived _

Facilitatesaining educationfunding

Schlumberger



NDC Supports the Vision and Needs of the Cou

= Transparency —

visualization "™ Sne
L e
QD"':‘_;- i i mment me ;
aunta[gfl?y; finance™ | gméf‘.!"!f_‘
"z.iﬁi i S g-'»ﬁ 8=
2~ raga s g0vEIMeNt
S = Weh S g_gﬂh':mlt'“-
i — -
o I?us!ness & Legal Data & [_)ataflows Technology
o Delivering transparency, Data Qu_allty, Workflow Expandable, evolving,
o compliance, human automation, Standards SusiEliinG
= development, growth and compliance
O sustainability

Almproved monitoring, data collection and submission from vendors/operators

AEnhanced data value by making data easily available & ready for interpretation

Benefits

©
()
e}
(&)
b}
Q.
X
L

AReduced time-to-interpretation by getting access to data in-context

------------------------------------------------------------------------------------------------------ Seumberger




National Dat@entergontinue to grow worldwide

O Recentlimplementing/planned
® Existing

Antarctica

Driven Reasons:

A Data volumes continue to grow increasing challenges in managemesu®ption

4D seismic project generates an
additional IByteper day

Multiclient Services

WesternGemub salt pre stack depth
migration surveya melb@ fit ot
20,250 sq. km

A Moving beyond traditional data archival, the development of the NDC brings a useful life to static data

A Reduce timéo-interpretation by getting applications closexdguisition
A Enhance data value by making data readily available for interpretation

SCilmberge



The Value of an NDC

Those countries and agencies implementing an NDC have report

A

A

A

A

A

companies

A

d:

Influx of external investment
Accelerated time to first oil, optimizing tax, royalty revenug
Protectingurrent investments, data and extracting value

Developing human asseftectively transferring knowledge

Reducing cost of managing data and industry activities

Passive capability of the NDR now increasingly replaced by

active NDC scmllmml'ﬂel'
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SIS Approach

NDGC Considerations for Implementation
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SIS Technology Solution

A Scalable & flexible solution N \ -
Py — Y
A EnhanceData Delivery o
i Configurable setfrvice & Hanagemen
i * Field Deliverables - Data Storage, open, standards base
WO rkﬂ OWS * Real Time Data Er:sesr\ie at!éqlﬂs?t\or; ir:foﬁwa(:ionb d
. s - §°DaaQuaM Managemen
i Intuitive browsaterface s tatvago s Delivery
Govemance & Security Deliyery to E&P applications
A Dat£ecu rity Decision making
Leading edg_e, certified &
A Fullinfrastructusrvice gt ' e

Value chain needs to be integrate
to maximize the transformation of
data from information to knowledge

l Enabled Online NDC Workflows

Expertise

pteaalosros
OilandGas! 'CD*" i)

Schlmberger




NDC Workflow and Process Definition

A Data & Workflaefinition
A Policies and Standards
A Regulatory Framework

A Data Governance

I Data Qualipnd consistenc |

Workflows derived from
business processes

A Compliance monitoring

Schlumberger




Build Capability and NDC Evolution

A Phased Implementation
I Reduceleployment risk
I Spreads investmenstgsees
i Rapid initizhplementatior=
I Focus on quigkns
I Reducegouresource (=
requirements =
= Knowledge Transfer
A Build local capability "
I Knowledge transfer & giaiii \ = m
i Industrgngagement (N (Er e
A Measurbenefits and turne: - —
solution

Schlmberger
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Phased approach is the first key factor for success

Phasing Approach

\ a | e | e
\ \ \

Central Database & Data Management tools

g— — —_— — —_— —

Software

Physical Assets & documents management

- 4 4 4

G&G Interpretations and reservoir Modeling management

—m

.

Economics & Reserves management
—

Technical Data types
Audit

Storage Solutiof

Back-up Infrastructure

Network
Hardware Security Deployment

Servers

SCilmberge
—
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Conclusions

E&P history and current status of the country will mc
the Missions and priorities that the NDC will have to
at first

Phased approach is one of the main key factor of s
given the broad scope ultimately covered by a NDC

Main challenges are not technological, but relates

A Political and Legal issues (clear status of the Re
Body)

A Financing issues (both to implement and operate
A Government and Industry buy in

Standards, Reference and Primary data definitions i
Pillars of a well designed NDC

Schlumberger
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Few NDC Implementations
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Geoscience Australic #%Eé?ﬁmmw

E | WA\
E&P, environmental and scientific data

>

>

Large multi petabyte digital collec
Low utilization of the data

Hosted Service (SLB Perth)
I GA Manage the data
I Dispersed data storage

>

>

Initial emphasis on online NDC
I Business models and Data Standards

>

Later focus
I Internal business system
I Integration with States systecl&APIMS

>

- d
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Africa NDGXKenya

A Build Capacity and capability
I National Data Center
I Seismic Processing Capability
I Visualization and Collaboration

SIS

A NDC operational self funding e

e PTS Muliclient

I Phased implementation
I License obligation for operators
I Subscriptions and activity charges

Schlmberger



