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Tony has extensive experience in the oil and gas exploration and
production industry worldwide. Tony has a BA degree from Keele

University in Geology and Chemistry, and a Doctorate in Petrology
from the University of Manchester. He had a 17 year career with BP
that spanned R&D through to front line operations and project
management. He was a founder member of BP’s Integrated

Operations Program, Field of the Future, and was subsequently the
global director for the Advanced Collaborative Environment
Program. In 2006 he moved to BG-Group to launch its digital oilfield
program. In January 2009 he founded Stepchange Global, a

dedicated digital oiffield advisory company, and has since advised
Statoil, BP, PETRONAS, ConocoPhillips, Total, Santos, Origin Energy, »
BHP Billiton, GAZPROM and ExxonMobil on their Integrated ‘vq

Operations strategies.

Over the last four years Tony has combined to his operational Tony Edwards, PhD

experience in running unmanned platforms with Digital Oilfield to CEO, Stepchange

advise on radically minimum manned operational and project Global
concepts that are lower in CAPEX and OPEX whilst delivering
improved safety and reliability.




Topics to be covered =

Webinars

In this third of a series, the following topics will be covered:

1. Developing a business case: Quantitative and Qualitative
Business Cases

2. Getting started: Piloting 10 and DOF; Building a
Programme; Scaling and Sustaining

3. Applicationsto: Oil and Gas; onshore and offshore,
un-conventionals; LNG, drilling, mining, others

4. 10 and DOF for major projects

5. What is next for 10 and DOF (big data / analytics, IT/OT,
etc.)
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Digital Qilfield — is seen as the Future and the Way to

Optimise the Oil and Gas Business —
Webinars
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What is Digital Oilfield (DOF)? =

Webinars

‘The vision for the Digital Oil Field is one where operators, partners, and
service companies seek to take advantage of improved data and knowledge
management, enhanced analytical tools, real-time systems, and more

efficient business processes’
IHS CERA: Digital Oil Field of the Future

What is enabled by DOF?
e Moving to a real time or near real time way of working

e Connection of one or more remote sites or teams to
work together

e Moving to more multidiscipline way or working
e Value chain integration and optimisation

W ‘How we run our companies in the future’




Changes enabled by Digital Qilfield
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W ‘This is a big change in the way we work’
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Collaboration is key to delivering the .
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DOF Value chain integration
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Drivers and Enablers for Digital Oilfield
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Webinars
Drivers Enablers
¢ Discoveries in increasingly remote * High bandwidth communication
locations * Large storage capacity
* Key skill shortages « Quality video conferencing
* Increasing technical nature of new « New sensor technologies

discoveries X
* New Analytical Methods
* Performance Improvement

«  Production efficiency ¢ New Modelling Methods

* Reservoir recovery e |nternet of Things

* Operational cost base * Mobile Worker Technology
. H.igh or LO\A-I Commodity Price? « New Supply Chain Models
* Risk reduction both HSE and + New Operational Models

Production.
« Value chain integration * New Organisational Models

&D

DOF Answers day to day Operational I
Questions =

Operator: Reservoir Asset Manager:
Avre all the Wells running? Engineer: How does my production

2
Is the compressor fouling? Wha’: What are the limits on C\;«J/?grag':g V:\al:ﬂsses’,
ari(he Dh(;ke and valve sel:ng production? rere are s(ya e
What are the injection rates’ How do | avoid sanding? gu ﬂ gi e
Are the gauges calibrated? Whatare my water njection emission and flaring quotas’
How much can | flare? problems?
Is the storage tank approaching Whatwells should we test?

capacity? Whatis the production forecast?

Process Engineer: Production Engineer: Pipeline Engineer.

Ave the separators running How do | meet my delivery target How can | avoid slugging
efficiently? today? problems?
Where are the operating Whatare my problem wells? Whatdo | need to inject for
envelopes for the compressors? Where are my maintenance crews? cortosion, hydrates, etc?
Do we need hydrate or waxing Whatis my production potential, Where are my botenecks?

inhibition? how do | achieve this? Which pipelines can we pig?
What's the export specification?
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Industry View of Value Realization from DOF
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@ ExconMobil DOF Benefits — Industry View
Smart Fields * Field of The Digital Field Accelerate Production (2-8%)
Future ® Improve Recoverable Rate (0.5-5%)

+ Reduce Operation Cost (5-25%)

, e Reduce Driling Cost (5-15%)
oPhil =] Improve HSE
Integrated
Integrated Operations P
Operations (10) (10) Lalelda

il majors have used  their own brand names, industry generic term is
Integrated Operations (10) and Digital Oilfield (DO)

« Shell has reported $5 billion of benefits attributed to Smartfield Program
« BP has gained 85 mboed of excess production due to FotF
« Statoil has moved to a new operational model - 20-25% less offshore staff

% “IO is a quiet revolution reshaping our industry” — Helge Lund, CEO Statoil
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Business and Value Cases

e Quantitative
* Easily measureable
* Agreed by all parties delivering the DOF project
* Be preferably based on KPI’s that are already in place
* Be rigorously tracked and reported

e Qualitative
* Capture the stories behind successful DOF implementations
¢ Human side of the value case
* Important to sustain a global programme of DOF delivery

e Enabling
* Whatit is that needs to be done to do that cannot be done now
* Successful DOF implementations always have an enabling factor
* Asset, Regional and Company wide

&P
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Quantitative Benefits wﬁ
¢ The quantitative benefits case uses key performance (KPI’s) indicators that are:
¢ Quantitative and easily measurable
« Agreed by all parties delivering the Intelligent Field project
* Be preferably based on KPI’s that are already in place
* Be rigorously tracked and reported
* The quantitative benefits are typically those that are used as performance
metrics within an operational oil and gas asset and typically include:
« Daily, Monthly and Yearly production
Ultimate Reservoir recovery
OPEX Cost reduction
CAPEX cost reduction at the Project phase or for modification projects.
Although the cost reduction is significant in real terms, it is dwarfed by the
value attained by improved performance in production and reserves
recovery.

e or dcioses s ercept
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Qualitative Benefits

* There are often less tangible benefits to be had from implementing of
collaborative work environments. They include:

Reduction in number and time taken to recover from unplanned events
Maximised use of scarce resources

Carry out remote operations and remove people from harm'’s way
Improved quality of decision making and shortened decision making
timescales

Knowledge sharing and transfer, supporting nationalisation and
localisation

Increased trust in decisions
Shared sense of responsibility and achievement
Continuous improvement of the skills and learning

¢ There is also the human side of the value case that captures stories about
the way in which the work lives of those working with DOF in a collaborative
environment have changed compared to their previous way of working

¢ Articulating ‘What is in it for me?’

&
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Enabling Benefits Nl
¢ Enabling benefit drivers examples are:

* Moving to a minimum manned, remotely supported
operational model

¢ Drilling and commissioning 400 wells a year effectively
and efficiently when resources are scarce

* Managing geographically spread assets and resources is
over hundreds of kilometres

¢ Scaling your organisation
* Offsetting a lack of competency in your organisation
¢ Enabling a multi-site remote operations support model

Business Case

D)

* The Value is derived from the
Integration of the technologies with
changes to the People, Process,
Organisation and the Physical p—
environment Average Efficiency
Approx 90% 0.5.2%
¢ For the North Sea this is typically a 4 "
production efficiency improvement of Operations W 052%
2-6% S N
* Many Qualitative Benefits to the way ‘ el
of working, eg Use of scarce Hifioed Wiin
ommunications
resources and collaboration between ? osan 7
remote locations Typical Gain is 2.6%
¢ Typical pay back time is 6 — 18 months
but can be much less!

&
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Business value drivers

Production
Profile

Ramp Up

Key Drivers

Optimise Well Delivery
Facility Start-up

Well Handover

Plant Stabilisation
Defect Resolution
Reservoir Interference
testing

Start Up Business case

Plateau

Production Optimisation
Faciity Uptime
Reservoir Recovery
Maintain Well Delivery
Water Injection

Defect Resolution

Plateau Business case

—
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Off Plateau

Cost Optimisation
Well Stability

Integrity Management
Defect Resolution

Etc

Off Plateau Business case

Time
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What has changed at $50 oil

e Focusis:

* Make the most of what you have got
¢ People, Process and Organisational change to maximise value from

~—
>
Webinars

current data and information in operating assets

¢ Short term payback for new implementationsin
brownfields, < 1 year

 Shift in focus to OPEX reduction
* Application of 10 for Major Project Concepts and Project

Process

¢ New minimum manned concepts that are lower CAPEX, OPEX with

improved safety

« Efficient use of scarce and expert resources

What has prevented the rapid
uptake of DOF?

¢ A Lack of leadership and vision
* Not understanding that People are key to the success
¢ Not influencing all levels in the organisation

—
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¢ Not understanding the value of DOF from an asset perspective

There can be a perceived risk to the assets from DOF
This needs to be mitigated

¢ Not taking an integrated or platform approach across people, process,
organisation, technology and the physical environments

¢ It’s been labelled as technology or a process change rather than a
organisational transformation

¢ An attempt to fix the solution and programmatically role out the concept
¢ DOF is by nature a changing and evolving platform

%- Standardise the ability to change and innovate

The value will often come from unexpected directions

e or dcioses

e orcopts




Early Experiences introducing DOF to
=

Assets Webinars
* Assets don’t think they have any problems — they are either 100% efficient
or they won’t admit to problems
¢ They believe they have all the expertise they need
* Delivery timeframe driven by asset priorities rather than Programme
— Need to align with asset priorities and schedules
¢ Short term performance and cost focus
* Too busy to meet
* Don't see value in some of the solutions, thereby missing
opportunities e.g. Remote Equipment Monitoring
* Only want technology solutions — people / change management is seen as
optional. Hence, full value is often not delivered

* By contrast, feedback is that too many initiatives are placed on assets by
Centre — confusion and lack of co-ordination across initiatives (no
Programme of work)

&
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Challenges - DOF an Integration Project =
¢ How do we Integrate across: wesinars

Technologies — Data and information
People, Process, Technology, Organisation & Physical Environment

Geographically remote Locations

Disciplines and Functions
Within and without the company

¢ Value Chain, reservoir to customer
¢ This needs to be broken down in to manageable chunks
¢ An Organisation needs to understand where it’s primary value opportunities
are from above
¢ Needs to be business facing
* Thisis a Transformation

&P

Implementation of Capabilities

D)

Phase 1 — Discovery or Piloting
« establish proof of concept
« define options and architectural control
Phase 2 — Adoption
« initial performance capture
» peer to peer and fast cycle learning — Sharing
« build confidence in the capability platform
» encourage the right behaviours
Phase 3 — Scaling
« scaling strategy and implementation — Company Wide
» behaviour becomes predictable and repeatable
%  contractual performance scheme e.g. reliability goals
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Implementation Strategy — Asset Led
Asset Ied Implementatlon

Collab
oration

Collab
oration

Vendor
2

Vendor
1

GLOP

GLOP

Pros:
+ Completely integrated Asset Based DOF solutions
Cons

Needs organisational DOF maturity and a visionary Asset Management team
« Difficult to scale as each implementation is unique
« Vendor lead solutions that tie-in assets the vendor’s software stack
Individual contracts for each asset — difficult to get what you want and need
Variable quality of DOF implementation based on what vendor is good at
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Implementation Strategy — Best in Class

Pilot ancs roll out of individual DOF capabilities:

Roll Out

Programme

Office Accept as standard

Pros:
« Best in class DOF Capability selection

DOF capability standards that can be scaled and implemented across 20+ assets

Fewer contracts to the most appropriate vendors

Prioritise the quick wins (GLOP & RE) and roll out to all assets ASAP maximising return
Assets not overwhelmed by complexity of fully integrated DOF solution and can have
time to gain DOF organisational maturity

Cons:

* Leading assets may end up with non-standard solution if pilot not selected as a standard

&D
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No single vendor can deliver all of DOF

ualiation

unications Infrastructure.




High Level Oil & Gas DOF Road Map =

Foundation and infrastructure
requirements to enable
connectivity and DOF tools

strumentation

Monitoring & proactive
ervention through real
collaboration

Real
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Integration across organisation &
value chain through linking
operations & business:

- Integrated Asset Management, Planning and
Optimisation

+ Real time reservoir management

+ Organisational optimisation (resources)

Real

Surveillance and alerting
Realtime wells & facil

+ Remote control
.c

Automated reporting and dashboards + Analytics

+ Integrated Asset Models

. d

« Dataand security models

- Data storage and management
haring

« Analytics
« Drones
« 10T

+ Real time multi-site collaboration - asset,
regional, global
+ Remot;
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i Communities of interest * Mobile computing - Value chain optimisation
|
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+ Wireless infrastructure. « Knowledge centric organisation development
« Cross segment synergies
« Intelligent well technology

1
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1
1
1
1
1
1
e
orkflow I
1
1
1
1
1
1
1
1
« Project enablement 1
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CoNNECTED ORGANISATION - COLLABORATIVE ORGANISATION N (=16 [(o1 (\ /=N @ {TANT o))
(1-2 Years) (2-5 Years) (3-7 Years)

Characteristics of a successful
DOF Project or Programme

¢ Itis not viewed as a technology project but a technology enabled
change programme

—
—
Webinars

¢ Itis a continuous improvement programme and not a project
with a start and a stop

* It has active senior management support

¢ ltislead by the Asset/Operations Teams

¢ A willingness to try and fail, it will not be right first time
¢ ‘doit your way’, one size does not fit all

¢ Arecognition that the implementation is organisationally and
culturally dependent

W ‘New Technology + Old Organisation = Expensive Old Organisation’

Summary: DOF Delivery wﬁ

¢ The use of multiple frameworks allows the identification of
Opportunities and Gaps

¢ Maximise the value from your DOF investments, current and
future

¢ Deliver a Capability, Add Value and Not a Technology or
Process

¢ Challenge your current assumptions and ways of working
¢ How is a Real-Time organisation going to work?

¢ Adoption and Scaling is the Challenge

* A programme approach aligns all your DOF Projects

¢ What is your Scope? What is your Vision?

¢ This needs to be for your company and way of working!

=y
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Application of DOF =
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e Applicable to all types of Assets
— Onshore, Offshore, Gas, Qil, LNG, Un-conventionals
* Most value where there is high complexity
— Large and complex Facilities
— Large well counts
— Geographically remote
* Value Chain integration
e All Regions
* Not just for the large players
— Emergence of Low cost Smart Hybrid Model

&

12/6/2017

What is next for DOF? =

Webinars

* New technologies enabling predictive
organisations

e Radical Minimum Manning for Greenfield
projects

* New Network based Collaborative Operating
and organisational Models

&P

New DOF Technology Trends

3
—
Webinars

Q Mobile Worker Closed Loop Optimization
« Atrtificial lift optimisation
« Advanced Control
+ Integrated Asset Model
3 . o " IQI Major Projects
s Equipment and Logistics Tracking « Collaboration for the project

@ Data Driven Analytics process
+ Radical Minimum Manning

+ Remote Commissioning
1 New Operational Models

* People Tracking
« Tablet Devices

+ Helmet Camera Technology

+ Machinery data
«  Well Performance data

+ Cross discipline data i « Remote Operations and Remote
+ Video Analytics control

x Drones and AUV's « Cross Asset support centres

X . « Expert and Regional Support
« Fixed wing cer?tres 9 pp
x * Rotor Wing « Value Chain integration
Robotics @ Internet of Things
E\o Automated report writing ﬁ 3D Virtual environments
= 7
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Analytics, Internet of Things & DOF &

Technology Enablers

Network of Physical Things
that can collect and exchange
Inte m et Of data and be remotely
Th | n gs monitored and controlled

12/6/2017

Advanced Real Time and
Predictive Analytics acting on
large data sets

RT Time Data & Analytics
Information (Big Data)

Data and information
visualisation and collaborative
working technologies

Analytics, Internet of Things & DOF =&,

Operational Capability
Delivery

Network of Physical Things
that can collect and exchange
Inte m et Of data and be remotely
Th | n gs monitored and controlled

Advanced Real Time and
Predictive Analytics acting on
large data sets

Analytics
(Big Data)

RT Time Data
Informatior

Data and information
visualisation and collaborative
working technologies

Three Stage approach to Minimum Manning =

1. Remote Operating and Engineering Support
e Execution in the field
¢ Engineering, Operations, Maintenance, Planning support is remote
¢ Can be shared asset support

2. Remote control but asset is still permanently or routinely manned
¢ Single or Multi-asset combined remote control
¢ Night shift cover

3. Unmanned or minimum manned approach
¢ By Design for Greenfields
¢ Upgrades to the design for Brownfields

¢ Can be applied to both Onshore Operations and Offshore Operations

&

12



Brownfield Applications =
e Remote Operations and Engineering support is now
common
¢ Few examples where the full benefit of the reduction in
manning or site visits have been achieved. This is a
change challenge
* Remote control
 Transfer of control from the asset to a remote location is
rare but has been done as an end of field life strategy
e Barrier to change is high

e De-Manning of brownfields to unmanned status
e T

¢ Very few examples of this

12/6/2017

Greenfield Applications =
* Remote Operations and Engineering support is now the
normal operating model

¢ This applies to both onshore and offshore developments
* Remote control

* Isincreasingly being considered for all types of Operation
¢ Unmanned or Minimum Manning of Project Concepts
Few examples for complex production facilities
Designed to a radically minimum manned operations model
Now possible to unman and minimum man increasingly
complex facilities
Significantly drop both CAPEX and OPEX

DOF input to the Major Project Process =
‘Webinars
DOF for Ops DOF for

< DOF for <
oncept ) oncept " °
Greenfield Selection Readiness Brownfield
raise Select Define Execute
[T I [ I *

1 1 1

1 1 1
DOF input to DOF Technical and DOF Operations DOF Coaching and
Concept generation Engineering Input Readiness with On-going performance
improvement

New Ops model

DOF input to DOF enabled commissioning
Concept selection And first year operations
support
Value + + + Value + + Value +

' 4

% -
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¢ Minimum or unmanned by design

* Common vision between
Operations and Projects

¢ Remote control

* Design it the way you want to run it

¢ A new way to run Projects

Alternate Project KPI's

Improved Safety and Risk

* Lower OPEX - >50%

Lower CAPEX — 10-30%

Improved Availability >97%

Can be applied to all types of
Operation

12/6/2017

-‘9
stepchange!
global|

A network of Collaborative Environments
build a vision of a new way of working

The sharing of real time data and information to improve
operational decision making

Global experts at HQ

ki i &
Operational Site and\

Front Office
4 Central Control Room \
Central Operations Support Centre k

Vendors & Partners
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DOF in Oil & Gas Summary —

Condd
DOF - a major change in the way we run Oil & Gas operatio‘ﬁ?m
The leaders in DOF regard it as a ‘transformation programme” and
not a technology or IT project
People, Process and Organisational change is key to success —
Enabled by Technology (PPTO)
The Value is there and payback can be very short
DOF is very organisationally and culturally dependent
New technologies will enhance and transform the approach

Minimum manning is already technically possible but we have to
change the way we run projects

Collaborative working will be the normal way of working
This is how we will run our companies in the future
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Questions
&
Reflections

Tony Edwards

Stepchange Global \Q\

Contact:

Email: tony.edwards@stépehangeglobal.com
Mobile: +44 7777 681207 "

Office: +44 2083989000

Web: http://www.stepch@ligesioBll.com
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