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Edge Computing & The Future of Upstream Automation

Fahd Saghir
Industry Solutions Manager — Upstream Oil & Gas

SPE Webinars are Sponsored by

SPE

SPE Foundation

In his latest role, Mr. Saghir is responsible for outlining

automation and software solutions for the Upstream Oil & Gas

market and  providing  support to  Schneider’s
regional/international teams with technical input which helps

solve diverse Oil & Gas problems using the latest operation

and information technologies. He is an Electrical Engineering
graduate from the University of Houston who has 10+ years”
experience in Upstream/Midstream/Downstream Oil & Gas

sector where he has been providing Smart Field solutions to

National and International Oil Companies. His focus has been
in creating Optimization Solutions based on the latest Fahd Saghir
hardware and software automation technologies for the Solution Manager,

Exploration, Production and Operations verticals within the Oil Upstream Oil & Gas,
& Gas sector. Schneider Electric




DIGITAL OILFIELD ANATOMY
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“Edge computing pushes applications, data and computing power (services) away from
centralized points to the logical extremes of a network.” (Wikipedia)
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TODAY
Drawbacks

@ Variable Cost

@ High latency from sensor to actuator

The data processing algorithms are running in

e ] e i1 e e & Overuse of the bandwidth to the cloud
o #~ Decision mechanism is down when the connection|
& R/ to the cloud is down

Edge Gateways only accumulating data and

i ectivity 9
providing connectiy @ Data Security and Privacy
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TRADITIONAL VS. EDGE COMPUTING
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Machine Learning Techniques

UNSUPERVISED
LEARNING

Group and interpret
data based only

on input data

MACHINE LEARNING [ -~~~ ==~~~

SUPERVISED
LEARNING
Develop predictive

model based on bot

input and output data

www.mathworks.com

Easy to manage @ the EDGE COMPUTING Level
Upstream Applications

* Pump Failure Diagnostics in Artificial Lift
* Virtual Flow Metering
*  Digital Twin for Process Sensors

* Liquid Loading
W " Producion Anomaly Detection

EDGE PLATFORM ARCHITECTURE
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BUILDING A PREDICTIVE MODEL

— docker
HISTORICALDATA  DATA PROCESSING ~ MODEL TRAINING / MODEL VERIFI -
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REAL TIME DATA RULE ENGINE PREDICTIVE ANALYTICS

CLOUD OR ON-PREMISE
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Comparison against know images
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[EASATEEE > Conv. Neural Net

New image dense layer
concatenation

each class

1: same
0: different
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REAL TIME DATA RULE ENGINE VERIFIEDMODEL  PREDICTIVE ANALYTICS
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REAL TIME DATA RULE ENGINE VERIFIEDMODEL  PREDICTIVE ANALYTICS
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APPS — VIRTUAL FLOW METERS
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INDUSTRIAL HARDWARE EVOLUTION !
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Bricks & user application
Data storage, Machine Learning, Data Analysis, Rule Engine
Embedded Connectivity Bricks, loT Framework

Firmware Upgrade, Unified Abstraction Layer

Linux, VxWorks, Quadros RTXC

S0CA9, LCES-2, LCES-1 (Edge Processors)

Ethernet, Wii, ZigBee, Bluetooth
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EDGE PLATFORM ARCHITECTURE

Machine Learning and Data Analytics

Create DOCKER Containers / Virtual Device Testing

Workflow Management

Interface between EDGE & ENTERPRISE

Device Management
Push ML Applications

DOCKER Management

IoT Capable Device

Machine Learning capable 0S

Open Protocols

Security Standards

EDGE PLATFORM CHALLENGES
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n program & reference code

Standardized Data Model
Q? Benefit from natural evolutions & bridges to other loT standards

.. -

setup / onboarding Trusted &reliable

‘ﬁ\ connactivity between Edge
and

HUB

Easy Discove

of devices and senvices Dm ((rD

Trusted & reliable connectivity
between Edge Devices
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TECHNOLOGY ADOPTION !
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Innovators. Enthusiasts who love technology, and often adopt something
simply because it is new.

e
e;.ﬁl‘,ll Early Adopters. Leaders who apply emerging technologies to the
adoptey y opportunities that are important to them
e Early Majority. The first mainstream users to adopt a new product or
i' \ * technology. They tend to be more conservative than early adopters, but are
open to new ideas.
Late Majority. Dislike constant innovation, but will begin to use new
S i technologies after widespread acceptance.
n? Laggards. Prefer the old fashioned way of doing things. They only adopt
.

new technologies when it's clear that the technology they are currently
using is woefully obsolete.




EDGE COMPUTING ARCHITECTURE
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