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“Your mind is for having ideas, not holding them.*
- David Allen
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Production Data Singularity

Momentum

Visibility

Paradigm




The Evolution of Digital Upstream Technology

Digital Oilfield (DOF)

= |T-focus

= Measurement
acquisition

Data delivery

= Cost, time efficiency
= Realtime conditions

Digital Communication

Integrated Operations (10)

DOF features plus

Increased operations-focus

Collaboration

Process / workflow efficiency
Visualization / KPI delivery
Explicit bbl or EOR objectives

Data standards

Collaborative Environments

Asset Optimization (AO)

10 features plus

= Increased engineering-focus

= Holistic, full lifecycle perspective

= Online, integrated models
= Transient-event solutions
= Unifying software technology

Single System Intelligence
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What is the impact?

« Data sources

« Data types
 Data frequency

* Models

»  Workflows
 Visualization

* Integration

» New requirements

Volume

- Gigabytes to Terabytes to Petabytes...
Velocity

- Real-time, high frequency, streaming...
Varety

- Numbers, text, links, images, video...
Veracity

- Quality, trustworthiness...
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Challenge #1

Increasing VOIU MeE of data to download,
collect, process and analyze, data
stored in different file repositories
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Challenge #2
Multiple time, data types

calculations and aggregation levels

B e oty Vqumes
nventories S Management
Transfers g ;




Challenge #3

The need of reliable ana auditable
production data and results
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E.g. Wells per Engineer

Challenge #4
4 A lot of manual operations,
1990 2005 2010 2020 high dependency on individuals,

no traceable changes
ger
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Challenge #5
The need to integrate, share,

and distribute the data securely
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Challenge #G’

The need of increased awareness of the
Asset’s Performance ... graphically mherger



And... how is the operator doing?

Are the compressors, |
~ meters and pumps
working optimally?

What happens when
production starts-up or _

s the gas lift or ESP

optimized? What is the production

forecast?

Does the flowline need
388 [ilaag to be pigged? Can it
— o I (Wi )
‘I—Jl | be delad.
Bl Hydrates risk? If yes -
_ || whenand where?

1

How much are we
producing? Where is it
coming from?

What are the causes of
shortfalls?

What will the potential volume
of a slug be?
Can facilities cope?

Is the waterflood or
EOR effective?
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What if we could see what we
need to see... in time to respond?




“Value has a value only if its value is valued.*
- Bryan Dyson
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Potential vs Realized Value

Exploration and

Development
Right sizing

Production Engineering

Production
Maximizing value extraction

Production Operations

I .
' Reservoir
iRestrictions

Facility
Bottlenecks!

Development
Inefficiencies

Well
Restrictions

Communication
Boundaries

Potential
Asset Value

Uncontrolled
hutdown

4

Maintenance
e Y

Controlled
Shutdown

Costs we
can control

Actual
Value
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Typical production performance control workflow

Manual Process >
o O 4 N( N, D 4
Check the Display the
ng:g;ls’;e data for data in Perform Produce Recommend
data Y quality and different analysis results actions
consistency forms
@ VAN AN J\ UL A\ J

‘ Routine activities — time consuming " VALUE Adding activities ’
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Improved production performance workflow

oD O 4 N( N, D 4

Check the Display the
data for datain Perform Produce Recommend

quality and different analysis results actions

consistency forms

- L VAN 5/ \g VAT L /

‘ Routine activities — time consuming " VALUE Adding activities ,

Schiumbeprger
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Added value

Rate ﬁ'

T T2 T3 Time

T1 = Time to Detect the event
T2 = Time to Analyze and Diagnose the event Value added by

T3 = Time to Take actions detecting and

analyzing faster

Rate

T1' T2 T3 Time

Schiumbeprger



Performance Comparison
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Compare KPIs

Mapping KPI's
> |dentify regions of:

High GOR

Low water cut
Unbalanced VRR
Low Recovery Factor
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Advanced Analysis

Het Index \Water Rate

\

Is

——
H-\\
s

L]
b1 4

Het Indexed Qil Rate

|dentify good wells at a glance
Interpret wells that need attention

|dentify over-injected or under-injected
wells

Understand the behavior of wells over its
history
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Life of Well Interventions — Evaluation and Gains (or Losses) Tracking

9000 INT1 I I I
Jh'[.f\ ‘| | INT2I l
5000 Vo |
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= Vi \
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£ 500 : PRI il
2 v J .
Over the life of the well, frequent interventions \
may be required to safeguard and restore \
production from the well.
100 T T T T T T r T T
2002 03 04 05 06 o7 08 09 10 11 12 13 14 15 16 17
Date
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Perform DCA - Production Forecasting

Working Forecast Parameters

PPPPPP
CaseName = :Casel

000000000

Forecast Ended By : Rate

serve Type  :None

Working Forecast Parameters

PPPPPP
Case Name  :Case1

te 1123172007
FinalRate ~  :7.83624 bblid

Forecast Ended By Tim;a
DB Forecast Date : Not Saved
Reserve Type  :Mone
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Self-Organizing Map — Candidate Selection

gasrate after [MMSCF/d]

o o e o s o s e e
01 03 06 08 11 13 16 18 21 23

wellhead pressure after [psi]

T T T
180 487 783 1,080 1377 1674 1971

last welltest water rate [STB/d]

ot A S s e S s s S
1 19 38 56 74 92 111 128 147

gasrate before [MMSCF/d]

o

[ - = .
01 04 07 10 13 16 18 22 25 28

wellhead pressure before [psi]

S |
178 478 778 1078 1378 1678 1978

line pressure before [psi]

| o s s e s e e
122 284 485 636 807 978 1149

liquid level before [ft]

3 L .;v ot

R sy s e s s s e e |
89 503 917 1,330 1.744 2157 257

type numeric [ ]

02 04 06 08 10 12 14 16 18 20

last welltest gas rate [MMSCF/d]

=  Tool to visualize a multi-dimensional dataset in multiple two
dimensional representations

= Distance between two points indicate the similarity of two
measurements, the color is representing the magnitude of

a parameter

= Allows to identify hidden correlations and similarities

A

S . |
01 05 08 11 15 18 21 25 28 34
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Predictive Diagnostics

Visit To Asia Smoking
visit 1.00 smoker 50.0
novisit 99.0 non smoker  50.0
¥
Tuberculosis Lung Cancer Bronchitis
present 1.04| | || present 550§ . | | present 450
absent 99.0 mmmmmm absent 945 absent 55.0
" e
Tuberculosis or Cancer
true 6481 | ! .-
false 935 Chest Clinic
XRay Result Dyspnea { Contributing Factors
abnormal  11.0 | present 43.6 C Discases
normal 89.0 m absent 564 { Symptoms
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Predictive Diagnostics — ESP S

urveillance

Symptom Most Probable Cause Savarity | Exampls | Comments
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“If you fail to plan, you are planning to fail!*

- Benjamin Franklin
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Asset Optimization Staircase

Intelligent Surveillance

Process and Model  Innovation
Integration

Process

Diagnostics Optimization

Predictive & Analysis
Surveillance

Engagement Levels

Monitoring
Data & Survelllance
Management

Data
Acqguisition
& Delivery

[BIjUSJOd Jossy
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Production Data Management Core functionality

_ oz
» :';:
!
.0 '.‘ ’.?
(r' “‘
ol A""

. Avocet

Data Standards & Engineering Visualization Extensibility
Management Flexibility framework

Automated Data
Acquisition

Data Cleansing
Auditability
PROD/WITSML

Manual Data Entry
Security

Extendable Data
Model

Industry Standard
Calculations

* Integration for model-
based workflows

. Rate estimation

«  Shortfall
Management

Surveillance
Reporting
Web/Desktop
Wellbore Schematic

Business
Intelligence

Software
Development Kit

Integration with other
Platforms
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Building Blocks

= Qut-of-the-box solutions
= Best-practice workflows

= Model-based surveillance

= Upgradeable with other solutions

Well Rate Estimation

= Customizable on demand

PRObcast Vx

OLGA Real-Time
Operations Solutions

ESP Surveillance

Schiumbeprger
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Asset Optimization Key Elements

Data Management and _ _
Technology Components Domain Knowledge Collaboration
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The Upstream Production System

o o
Facilities il i

N
e | 11, (BN
f N || “.l . N
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Output:
Marketable hydrocarbon products

[pi=1

‘—‘|

Fluid filled pores Schiumberger



Asset Optimization in the Context of Time and Response

Field Simulation &

Data Handling Analysis

Transmission

X . - é
iee | Equipment Surveillance & Field Management
: Monitoring Diagnostics "
Measurement & :
Control ' : |
' > EEn
Instrum(:antatlon Control/
Action

optimization

L= Infill drilling
management = EOR optimization

= Fast field screening =R oo \ = Prod./injection planning _/

Fast Loop Medium Loop Slow Loop
Schiumbeprger
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Integrated Operations Delivery Infrastructure

Technology Software Service

Multiphase Reservoir

Flow — Model Production Hubs:
Meters “ = Houston, Oslo, Pune, KL,
Perth, Villahermosa
Testing well Software Centers:
Services | [ Model []I_GA []H\,I = Houston, Oslo, Abington

Local Delivery Sites:

Network = |n over 100 Countries
ificial Li etwor
B Model []I'GA Services Staff:

= 350+ PTE

. 1 + .
Third-party Economic 1700+ services staff
Completions — technology Model

OneSubsea ——
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= Component Example (MPRML)
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“Everything should be made as simple as possible,

but not simpler.*
- Albert Einstein
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Reporting production data to ERH with Avocet

NPD: “Use of both the COPEX and MPRML formats will be permitted until 1
January 2016. After this date all reporting must take place in the

Schlumberger provides a generic MPRML plug-in through the Avocet platform.

= |mplemented and tested for a operator on NCS.

ERH — EPIM Reporting Hub Schiumberger
MPRML — Monthly Production Report Markup Language


http://www.npd.no/Global/Norsk/7-Rapportering/Produksjon/generell-felt.xml

Avocet MPRML Plug-in ‘O ERH
XML export and upload ..

EPIM Reporting Hub

Mapping configuration file

MPRML plug-in

A

N ~ ¢
Q- e

e

Replaceable XSD
library based on
MPRML schema




Summary of features

Several report types
Daily partner
Monthly partner
Monthly government
Version and status
Autoincrementing version
Preliminary/Final
Upload to ERH process

Possible to schedule and
run in the background

Pre-mapped to Avocet
data structure

= Date stamped mapping configuration
Retroactive

= Easy update with new schema versions

= User friendly interface

= XML-based configuration

Changes can be done by user

LA Avocet
m h Slb.AvocetVM.Client.Scre
m Home | System
AsOfDate 4| 19-0ct2014 & P Y Filter H Group 2y D Dizgrosticinie  (3) 2un 7] 5et To Today [ simplified Dates
Saved Listz - Save Filte Delets Cance _| Set To Yesterday
‘?j Reset to default r Reload m\, Excel. X Delete Selected Logs j Set To Beginning of Month
Mavigation Actions Dates Date type
Mavigator * 1 Slb.AvocetVM.Client.5creens.Processes.ProcessExecutionEX - Daily
Mame A
i From 18-Oct-2014 | To | 19-Oct-2014 G
ALL for testing purposes
Daily =| Export DPRML 18-Oct-2014 - 19-Oct-2014 Run on:
Monthly Gevernmant i |[+] export pretiminary DPRML
Monthly Partner Export Final DERML @ Loca)
Unload DFAML Select one application server: -
Run Med Debug
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Summary

= Keep momentum, enable transparency, think out of the box
= Automate non-value added activities

= Build architecture to support innovation

= Become compliant (MPRML)

= We can help you
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Thank you!



