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HEEEEEEEEEEE. AT YYA R AR S
About Ensco

Operations span six continents

Drilling experience in virtually every major offshore basin

Headquarters in London and corporate office in Houston

More than 40 patent filings since 2015

! OSlsoft.
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The Ensco Predictive Intelligence Center

« Ensco’s operation and condition monitoring tool.

* Ensco’s business case is looking for bottom line results by:
» Provide early warning of asset degradation
« Determine the Remaining Useful Life of an asset
» Reduce costs by optimizing asset selection and maintenance activities
* Increase revenue capture by limiting unplanned downtime

Doing the right work at the right time
based on the health of our assets
thereby,
increasing operational uptime and d
decreasing lifecycle costs ,

0Slsoft.
P| WO rId SAN FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 5




The Ensco Predictive Intelligence Center

Pl System collects control system and
sensor data on board our rigs and streams
it back to shore in real time

Static Data is also collected from corporate
databases and reports, also stored on PI
linked in Pl AF using tables and RDBMS
Interface

Data is processed in Asset Framework,
using Asset Analytics

A Machine Learning Engine works on top of
Pl System consuming its data and writing
back its results as additional tags

Pl System uses these outputs combined
with sensor data and Asset Analytics
calculations to generate Event Frames as
well as Notifications

! 0Slsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC
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Ensco’s Pl System Overview

: :Ana}ysis

43M

Event Frames
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Why Event Frames?

Offshore Drilling is an event based
business.

 Storing data in events helps to compare
and find patterns

« Asset Cycles are better understood when
stored in events

 Event Frames to store data of Critical Asset
testing can be a powerful tool

 Event Frames enable the use of PI
Notifications

0Slsoft.
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. e
Why Event Frames?

Because Offshore Well construction is a combination of
several event frames happening over time

Arrive on Leave
Location Location
Splash BOP BOP Back to
Surface
Latch BOP Unlatch BOP
Start Test Finish Test Run Casing Land Casing
Make Up Finished ~ Run Drilling Pull Drilling Start Test  Finish Test
Stand Making Up String String
Start Drilling Finish Drilling

Vvyyvy

0Slsoft.
PI World san erancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 9



Benefits of Event Frames

What was my Rig’s...

Drilling Performance in the previous Well?

Safety Record in the previous well?

Downtime Hours in the previous well?

) oslsoft
&* PlIWorld san rrancisco 2019
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Benefits of Event Frames

Alarms

Edit Mode

Tripping
Fiat T
W Driling

WELL LOG

ENSCO 8503

Gulf of Mexico
Apache

E8503 EW 913

TRIR e He Downtime Deays ool

WELL ATTRIBUTES
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Use Cases

* Blowout Preventer Run

Background Solution Results
« Create physics based The recorded Event Frame
model that detects when the stores the data of the BOP
BOP is splashed and initiate run

the event frame
* Proven high performance
+ Using PI Notifications, alert can lead to revenue
relevant personnel that the bonuses.

BOP run has begun
 The notification alleviates

. Create physics based mangers from ConStantly
model that detects when the calling the rig asking for
BOP lands and the event statuses
has finished

! 0Slsoft.
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Use Cases

 Asset Tests

Background
* Create physics based Event Frames can alert us
model that detects when the on the degradation of the
test starts and record the closing cycle and the
variables of interest potential root cause
« Create physics based « Data stored can assist with
model that detect the test operational decisions as
ends well as defining
maintenance tasks required
« Created logic to segregate after the well is completed

between cycle categories

! 0Slsoft.
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Use Cases

 Asset Tests

DS-10 BOP Information Event Log

Y e

ACTIVE POD

Active POD
Can#iTemp Can#2Temp ([P Main Page

Status Location \_andBa Status Location

Can #1 Humidity Can #2 Humidity | g0 EDS Mode

Subsea Hours LMRP #in Use

=
o
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Use Cases

« Anomaly and Early Failure Detection
Background

! 0Slsoft.

PI WOF|C| SAN FRANCISCO 2019

Create machine learning
models with digital twins
and run in parallel with the
asset real time

Trigger an Event Frame
when the asset starts to
deviate from its twin, but

before alarms are triggered.

Event Frame triggers a
service request in the
maintenance system

Early identification of
problems allows for proper
planning and scheduling of
work

This results in reduced
mean time to repair and
avoidance of operational
downtime

#PIWorld  ©2019 OSisoft, LLC
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Use Cases

« Anomaly and Early Failure Detection
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Use Cases

« Anomaly and Early Failure Detection
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Use Cases

« Anomaly and Early Failure Detection

Home

EDS10 TOP DRIVE MAIN WELL

Top Drive Detail
)|

Running Hours

Running Hours

Pump A Hours
Pump B Hours

8% Alarms W8 p s BT ENSCO

- Rigs

e 7

S~

Home

Alarms

Running Hours
Status

Clamp

IBOP S

Dolly Extended

ﬁ 7 oSisoft
Pl\World san FRANCISCO 2019

Cooling System ] "

DS-10 MAIN WELL TOP DRIVE ANALYTICS

Daily Usage Remaining Useful Life  Date of Major Failure  Critical Component Prob. ufThgdaior Failure  Confidence Level System Efficiency
ay

2.8 2,035 10/6/2024 0.15 90 81.39

Hours Days

Efficiencies

0

Cycles

Top Drive Work

Accumulated
Work

Beafigs Dena B
Qil Analysis Results
Coupling Gear 2

Normal

inor Systems
Days to Fail

Value &

Gearbox
Normal

Coupling Gear 1

Normal Accumulated

Torque

| -

#PIWorld  ©2019 OSisoft, LLC

18



Lessons Learned
 Define standards first.
« Data quality
» AF hierarchy

» Asset Analytics

« Keep Calculations Efficient
« Watch your Analysis service
« Watch your lagging and skipping

« Computing resources

7 oSisoft
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ENSCO

Leveraging Pl Asset Framework and Pl Event Frames to

Achieve Operational Excellence in Offshore Drilling

Implement the EPIC system
which included use of the
Pl System

How can Ensco reduce
maintenance and overhaul cost and
also reduce unplanned downtime

* Integrated Pl System to predictive

+ Early identification of needed , _
analytics system and the Maintenance

repairs

System
* Scheduling maintenance work « Capture important data using Pl Event
around operational requirements Frames

 Trigger notifications when warranted

0Slsoft.

PI World san erancisco 2019

Efficiencies created within daily
operations

* Removal of manual tasks

» Data helps to identify and repair
true root cause problems

* Reduction of mean time to repair

#PIWorld  ©2019 OSisoft, LLC 20
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Diego Mercadal
Dmercadal@enscoplc.com
Data Scientist

Ensco PLC
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