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Distinctive Characteristics (Brynjolfsson & McAfee, 2011)

DIGITAL TECHNOLOGY



OMPLEXITY

Moore’s Law — originally refers to the doubling of the
number of circuits on computer chips every 18-24 months

Moore’s Law — The number of transistors on integrated circuit chips (1971-2016
i y

ant as other aspects of technological prog g spee  pr are
s law.
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Data sour Vikipedia (http: n.wikipedia.org/wiki/Transistor_count)
The data \ available at OurWorldinData.org. There you find more visualizations and r rch on this topic




DIGITALIZATION

s [aking content or processes that used to be primarily (or
entirely) physical or analogue and transforming them to
be primarily (or entirely) digital.

e Data Devices
e Data Science
e Economics of Long Tail (Anderson, 2004 )

The New Marketplace




CHART (P/T) RECORDER

Earlier versions Digital version




NETWORK EFFECTS

= [ he benefit of technology use increase with the size of the
community of other users.

= Eg. A telephone is of no use when there is no one to call,
but as the number of telephone users increases, the value
to you increases even though you have not paid any more

for the phone




Industry 4.0
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Nine Technologies Are
Transforming Industnal Production

Additive
manufacturing




Internet of Things (loT)
Instrumentation

s Sensors and instruments in overall operations generate
data

e O&G mainly has time-series and structured data
e Unstructured data: acoustics, image, text etc.

s Big Leap: how to extract information/insights
automatically

Portable Well Testd




Data

AUTOMATION

Communication

Optimization
Control

COLLECT

MANAGE

DISTRIBUTE
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DATA ANALYTICS

= Machine Learning - Dictionary of dataset behavior/pattern
s [ime Series Data — sample

Power Curve

O Alldata
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Wind Speed (m/s) 11
https://www.mdpi.com/1996-1073/11/1/87



CLOUD & CYBERSECURITY

Field Operations Back Office Network

® ) ps. CygNet e foreSite
:@) b WFT loT
- Controller

Life of Well Controller \

High frequency data
Advanced Data Analytics

Public/Private Cloud

CygNet™ foreSite

SCADA PLATFORM PRODUCTION OPTIMIZATION PLATFDRM

Intelligent Alerts at the controller
Autonomous production management

Direct transmission to the Cloud
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PRODUCTION 4.0

PRODUCTION 4.0

INTERNET OF THINGS
CLOUD COMPUTING
ADVANCED ANALYTICS
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Digital Oilfield - Includes Flow
Technology

——— LOWIS
1-DO Networ 3
TBEwGH Lo Netwer Lift Automation e

Field Management —_— M: nent Production

Optimization — i i g ‘ - Modeling

Servers

Analyze &
Optimize

Optimization

Choke
Control

Data &

Control SCADA

Production Packer -1

Fiber Optic Cable
with DTS

Field
Services
Management

Hardware

Optical P/T Gauges, Flowmeters and ICV

Sand Screens




Integrated Services

Kuwait Integrated Digital Field (KwDIF- GC01)
KOC Burgan Field - Kuwait
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KwDIF Example

Production Changes Due to Flowing Time (02 May 16) Flowing Status

STB/day
-800 -600 -400 -200 4]

Production Gains and Losses (01 May 16)

STB/day
-800 -600 -400 0 200

- THP change

Loss: -163 Gain: 462

- FLP change
. FLP change

Loss: -439 Gain: 77




KwDIF Example contd.

B Wellhead Temperature

0 Watercut B choke Size . [ Flow status
100 5 160

B Tubing Head Pressure B Flowline Pressure I pifferential Pressure
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Loss: 00 Gain: 272

20 Apr 21 Apr 22 Apr 23 Apr 24 Apr 25Apr 26 Apr 27 Apr 128 Api




FLOW MEASUREMENTS
(loT enabled)
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Red Eye® Technology

= Near Infrared Spectroscopy
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Red Eye - High GVF example




VSRD Multiphase Flowmeter

SONAR ARRAY

w Measure total
mixture

flow velocity

o VENTURI NOZZLE
m Measures flow
momentum with

well defined over-

reading as a

function of

wetness

— RED EYE
EE WATER-CUT
METER

Measure water

content in a liquid

or multiphase
stream.

O GAMMA
:@ DENSITOMETER
== Measures mixture

density

FLOW COMPUTER
Zone 1 or 2 -
touchscreen, RS485
connectivity. Data
logging or Master
hookup



Real Time Multiphase Flow
Metering - Key Drivers :

REDUCE
CAPEX

INCREASE
DATA
ACCURACY

REDUCE ”W‘{””ﬂfﬁg": \ﬁﬁfff"f,____ ENHANCE
OPEX L Al | P —— A noersTANDING
TR OV e AT WELLHEAD

REDUCE
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MANAGE
SLUGGING
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Production Management
Solutions

IoT ENABLED DATA AND OPTIMIZATION MANAGED
1 HARDWARE CONTROL PLATFORM SERVICES
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Consulting

- B -
> < Inspection &
Repair

P o

>> Connected Big Data Analytics

Down Hole Sensing
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