Enabling a Business
Transformation Journey at
Apache with the Pl System as
a Strategic OT Infrastructure
and Analytics Platform
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Agenda

» Apache Corp at a Glance

 Our Path the Pl System

» P| System Details and Perspectives

* The Apache Data Flow and Ecosystem
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Apache at a glance

Global Operations
« United States

 United Kingdom
(North Sea)

* Egypt
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Apache at a Glance — US Operations

Permian Basin
» Over 3.1 million gross acres
« ~177,000 BOED

Anadarko Basin/Eagle Ford
» 1.8 million gross acres
» Over 3,100 producing wells

ANADARKO BASIN

Alpine High P B
« 352,000 gross acres
5,000 identified locations

EAGLE FORD

Total wells ~19,000
New drills
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The Pl System Path To Approval at Apache

Internal
Discussions

The Road New —
udge
S1el Management Submittal Contract
Executed
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The Pl System at Apache
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Pl AF — “the Language of Apache”

FIELD ASSETS CYGNET
CygNet
Connector
S 2
Well Pl AF Asset
Model
Transformer

) —

Gas Meter

Eu —

Tank
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Pl AsSET FRAMEWORK - ASSETS

Pl ASSET FRAMEWORK - ATTRIBUTES

Well ID:
* Name
* AFAttributeCategory

Run Time:

* Name

* DefaultuOm

* AFAttributeCategory

Pressure:

* Name

* DefaultuOM

* AFAttributeCategory
Temperature:

* Name

* DefaultUOM
* AFAttributeCategory

Differential Pressure:
* Name

* DefaultuOM

* AFAttributeCategory

Level:

* Name

* DefaultuOmM

* AFAttributeCategory

Volume:

* Name

* DefaultuUOM

* AFAttributeCategory
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Apache Pl AF Temp

= Effy Element Templates

= Gy Apache Fadlity

- £ Apache Fadlity FRAC
-y Fadility Lookup

- £ FACILITY Templats

- £ FadlityGroup

-~ [y UDC Lookup

- £ WELL Template

- £ wApache Area
- £ xApache Area Fadilities
- Gy xApache Fadility Alarms
= Apache Facility CMPUMIT
@ xApache Fadlity CMPUNIT
Apache Facility ESP
Apache Fadlity Tw
Apache Facility MTRFLR
Apache Facility MTRGAS
Apache Fadility MTRH20
Apache Fadility MTRLIG
Apache Fadility MTROIL
Apache Facility PWESP
Apache Facility PWFLO
Apache Facility PYWGL
Apache Facility PYWPLNGR
Apache Fadlity PWPOC
Apache Facility SATELLITE
Apache Facility SEPARATOR
Apache Facility SWD
Apache Fadlity TANK
Apache Facility TNKEAT
Apache Facility TNKBATH20
Apache Facility VR
Apache Facility WELLS
Apache Facility WIv
Apache Fadility WSW
- E@ =Apache Region
=) Event Frame Templates
) Model Templates
- % Transfer Templates
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- @@ Enumeration Sets

., Reference Types

- Tables

=) Table Connections

-~ [ Categeries

(&1 Analysis Categories
Attribute Categories

(&1 Element Categories

[=5] MNotification Rule Categories
Reference Type Categories
Table Categories
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ate Library

General Attribute Templates  Ports  Analysis Templates

Motification Rule Templates

e

[] 1|2 rame

= Description

Category: <Mone>

= Category: Data
| | =@ SYALMTOCAS ROLLUP |
=1 Category: Facility_Information

[=gh CygMetURL

CygMetURL

=gy Detail Screen

Detail Screen

=g District District
=g Fadility Group Fadility _Group
= Fie i
=gy Fisld Field
=g Foreman Foreman
=& Latitude Latitude

il d
= Longitude Longitude

o ol

(=g Region Region
=g Route Route
=gy SAP ID SAP_ID
=g Security_App Security_App
(=g Site Site
=g Type Type

=gh well Name

well_Mame
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Enabling Contextual Views with Pl AF
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Additional OSlsoft tools

* Pl Connector for CygNet

* Pl Asset Transformer Tool

* P| Integrator for Esri ArcGIS

Pl Vision 4

* P| Integrator for Business Analytics
 P| DataLink

é 7 osisoft.
] PI WOI’|C| SAN FRANCISCO 2018 #0OSlsoftUC  #PIWorld  ©2018 0SIsoft ,LLC



R . TTD_ApacheFacility Midcon PWG!:' A;el: PERRYTON.UIS:HALE_2H_232 I+ V‘
0 ~ = A T B

IN-|ALE #2-232H

TTD_ApacheFaciity MIDCON TANK *  Asset: ‘ELKfCTY.UIS::BRAUM7F7971XH7T v‘

Npact- N

LTO10ILCH:LW
MIDCON

ELK_CTY
Tank Defail

FacilityOverviewDisplay

E Point List

5.120 /

4162018 825:15 A

20, 000 Foests
N
o 3473\ 1000 71

Perspectives on Pl

[ ] [ ] Injection Rate Injectic
V Normal Normal
- South

ETED o

BLA w1-20xH MATIC #4-3 SHIRLEY #2-20M 508,
47895 & 3T - o 39868 @& [
BOLES #3-100 DORSON HL #THE MCABER #1-100 SIMMONS #3-30H bl
40567 @ 42104 @ 39824 @ ) 1O w2271
BOLES #5- 104 DORSON SL WTHG MCRER #1-5H SIMMONS #4-20H ik
(3 a7i07 @ 62200 @ 63407 @ S —
BRAUM FAMILY 0-4-1%01 ouPREE 4a-0H MOLLETT #1.04 il /i
0 263 A25( QA BIVINSLIT 62.001H &
BRAUM FAMILY 0422 EarEne #1231 MOREY w1181 S :
) i) S ) BIVINE EAST 101 1H &
o UNGRIER TRUST #1.04 B &
L 58692 @& 54256 @&
BrOwW #7-001 coLEr m- NECTAR #2.02
49152 & 53128 @&
CARNAHAN #1231 Farrs #1301 PoTTER W12
30 D e gea i W, BvinG EAST wa-aH
L 1 1 1 SHALEANT w1230 GARRIZON w1-30K PyLE w1040 S
o 20011 @ - 503.74 & ST #4-03H
416/2018 7:33:45 AM 8h rENETTE H1.oMBN AAGREENTRUST#11GH  (VLE #340M 8
20325 @ 62623 @@
CHeNETTE w3 o0 (EGORY PROPEITIES 4181 PyLt #40M
T 13964 @ 41819 @ 120 @
TR w300 anrGORY #2-10M wason
Descnphnn ' Vﬂl“e Trend 16366 @ 81328 @ 49821 @
GHURGHILL W1-18H GoRY w2101 PYLE #o.40H
Tanks Wir Produced Yest 33326 2ealies R G L
SAP ID: 59139-1 a3 @ 206.28 11306 @
- Tanks Wir Produced Today 197 cunmien w10 poerurion RYAN ELLIOTT #5341
Foreman oavis waTHG MENBLEY w-0HG -
[ 1
Route Tanks Oil Produced Yest oAviz w371 sy w0 o wr-on
Route: ELR34 63652 @ 40085 @ 287.14
: oEAL w-an JAMIE G w1230 oNALD
Field Tanks Oil Produced Today 2809 64 @ 2543 @ 311.04
cid. DEAL #1-5H 1M #1240 RONALD #1-38H
o - 30826 @&

Lafitude: 3355
Longitude: -97.844




Pl System Infrastructure Data Flows

USER COMMUNITY

DRILLING COMPLETIONS FACILITIES SCADA PRODUCTION
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Building the Pl System Ecosystem

Ao == - e

: i — —— ( )
a0 43 iig | by Schneider Electric
2 - bt i | = .
1 4 413 -

j / Optimization
Pl AF Underpins

the Apache
Ecosystem

[ T L}
wr . |

Remote Operations Center

EYGNEI/

—
W 3 Weatherford Company
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Standardized Data Flow

A view Is created
In the PI System
by data type and
Integrated into the
systems

Summary
Data is scanned —
and pushed to the b s
Pl System %Ne[tl

Y
M~

@ osi.-n. Integration >
—_—
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Dousioten
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Pump off
Control

* P| Vision 4.0
Screens

» Asset data
readily
available
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Artificial Lift
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» Dynamic Analysis e=e

» Pump Info Readily
Available
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Drilling

PR OO ~Nera

Current Contextual Data
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* Unique
Requirements

 Factory Studio

* Asset data readily
available
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Completions

P T——

~ 1 Tool, 3 Types of Analysis

 FRAC Offset Well Monitoring
* FRAC analysis
« Calculated Information

* Imports

* Over 10 million rows of data
Imported into the Pl system
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Faclilities




Remote Operations Center...."the ROC”

Release 1
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Project Objectives

ﬁ-' Enhance decision making by operations staff

¢ Data visualization
e Monitoring

Jj_ﬁl Increase uptime and productivity levels

» Data systems and technologies integration
» Operational data visualization

| m Increase response time to operational issues

e Engineering analytics
* Proactive vs reactive

@ Improve safety

e Redundancy

e Built-in fail over support
0OSlsoft.
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ROC Overview
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ROC Overview

» Visualize @
» View live Facility data, Vehicle locations, and other assets
» Analyze

» Analyze details of facilities
» pressure, rate, volumes, temp, status

» Query facility history

» Respond

» Acknowledge Facility Notifications and alert field personnel to respond

&‘ PlI\World san rrancisco 2018
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Visualize & Analyze

» Visualize Facility Group Alarm State » Analyze Tank Production Trends
. EI
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.....and Respond

Alarms / Dispatch

» Acknowledge Alarms

Alarm State [EEEECI Alarm State
is Alarm is Warning is Frozen

» Dispatch Emergency Personnel
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» Evaluate Nearest Field Personnel and Contact

4 Emergercy Mgmt Fire Station
i Emergency Mgt Hospital
4 Emergercy Mg Palice Siaice

i Emergency Mgt Life Fighit
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The PI System by the Numbers

What it takes to get there.

D:L?J 30,000

Total Number of unique facilities types monitored
for alarms

Total Number of Pl Vision
600 000 screens created 1 5 180
’ ’
Total number of PI 238 r /‘ Nurl'nber C;:f Pl
Tags used elements

f1000110
/\/ D10110101
|] 000110
Total Unique ROC
3 oolo 2] s 3 S
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Esri by the numbers
What it takes to get there.

«— 128,506,640
—>

Total Number of Cumulative Polls by Pl Integrator to
date

Total Number of Pl
Integrator layers 1 24
= =
Number of
Total number 38 Eorl L
Dashboard maps ayers

® 2 nl][ll]l]
16 & | 21 ~uwme- 15

GeoEvent services
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Key Iltems of Interest

Pl Vision Screen Linking
* Hyperlinking
* Vision graphics outside of “normal” PI

Rovisys Partnership
« Dynamic hyperlinking table
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Looking to the Future

* Seismic Activity

 Mobile SCADA
* Pl Vision

* Additional data analysis
* Rollups
« Event frames
» Well potential
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Summary

* Challenges
* Let me see “PI”
* It's an infrastructure . . . What's that?
* Buy-In

 Solutions
« Business driven
« Rapid configuration
 Standardized process
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Transforming for the 215t Century - Going Digital in E&P

our focus is on harnessing the value of
operational data in drilling, completions,

& p roduction to lower the costs of production & time to
first oil, increase EBITDA & continue leadership in EH&S.

OT data and associated Started the journey of installing
application and solutions an enterprise Pl System to
ecosystem could not support augment our CygNet and WW
focus on operational excellence SCADA environment as the

+ Many new welSenen N foundation to our “going digital

« Diverse tag and asset naming * Evolving a PI AF templates

« Many apps and solutions » Used PI Vision 4.0 to address
key visualization requirements

* Migrating to a Remote
Operations Center (ROC) to
Y oskoft enhance decision making by

PI WOI’|C| SAN FRANCISCO 2018 operations staff

Standardized OT infrastructure
and improved performance in
drilling, completions, and
production

* Reduced downtime
* Reduction in drive time
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Questions

Please wait for the
microphone before asking
your guestions =

State your :
name & company

§'ﬂ 0Slsoft.
PI WOI’|C| SAN FRANCISCO 2018

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

_ Ao iore
* View the latest agenda and create your own

* Meet and connect with other attendees

search OSISOFT in the app store
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Speaker Information

Kelly Sherrill

Kelly.Sherrill@apachecorp.com
I'T Advisor
Apache Corporation
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Optional: Click to add a takeaway you
wish the audience to leave with.
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