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Where energy meets innovation.

« EQT Corporation Overview

 EQT Midstream Objectives
 The Journey

« Example Case Studies and Benefits
* Next Steps

« EQT E&P’s Journey
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Where energy meets innovation.

EQT Corporation Overview

! OSlsoft.
: P|WOr|d SAN FRANCISCO 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC 3



. s/~ /A
E(‘),T Two Integrated Business Units

Where energy meets innovation.

Natural Gas Exploration, Development, and Transportation
« Headquartered in Pittsburgh, PA

« 2018 marks our 130" Year in Business.
« Operations Across Appalachian Region & Texas st

« Largest Natural Gas Producer in the United States ‘
* More than 1,800 Employees

* Innovative Techniques & Strategies Employed Across Two
Distinct Business Units

« EQT Production-Natural Gas Exploration, Drilling, & Development

« EQT Midstream-Natural Gas Gathering, Transportation, & Storage
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Role in the Natural Gas Value Chain . Approximately +2.0 BCFD

AN Marcellus Gathering Capacity
EQT Midstream  « Gas Gathering e Transmission & Storage
« Reciprocating Compressors/Engines * Reciprocating & Centrifugal
- Pipelines Compressors
. Measurement + Large Pipelines
Brian Oscar - Storage Facilities

E( )T EQT’s PARTICIPATION
~ IN THE VALUE CHAIN

EQT Investments
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QT

Where energy meets innovation.

EQT Midstream Objectives
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€EQT Midstream Goals & Focus

Where energy meets innovation.

Objectives — Build Exceptional Operational and Business Intelligence

* Provide Natural Gas Gathering &
Transportation Services

* Health & Safety #1 Priority

» Customer Service Focus

* High System Availability & Capacity

* Provide Value for Customers & Shareholders

» Strategy

» Operate & Maintain Assets Efficiently & Cost Effectively
* Apply Innovative Technologies to All Facets of the Business
* Maintain High Expectations of Quality & Integrity

* Plan & Implementation

* High Reliability — Compressors & Pipelines
* Data & Analysis for Operational Awareness & Excellence
» Transform the Business from Reactive to Proactive (Predictive) Model

Maximize Throughput &
Asset Efficiency

Optimize Asset Reliability
& Availability

Cost Effective Operation
& Maintenance
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Where energy meets innovation.

The Journey
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EQT Midstream’s Pl Implementation Journey
Started in 2015 with Proof of Concept Project

ONE Gatherlng FaC|I|ty Saturn Compressor Station
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o wem EQT Midstream’s Pl Implementation Journey

PARTNERS, LP

By End of 2018 Significantly Increased PI Digital Footprint

1. 40 Locations

16 Gathering Facilities

9 Transmission Facilities

1 Storage Facility

10 M&R Sites

4 Interconnect/Distribution Sites

2. More than 100,000 Tags every Second

f M" I L 5 .
J‘\"\L‘ﬁ’““‘l' f:0 3. PIAF Metrics to Date:

00000000 -
10000000¢ . 1397 Analysis Templates
00000 H

508 = 16751 Analysis

= 186 Element Templates
= 4173 Elements
= 828 Notification Rule Templates

) OSlsoft. = 9160 Notification Rules
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EQT PI System Metrics per Year

M TAGS (X 1000) mSites M Engine/Compressors I Total Assets

2017

! OSlsoft.

PIWorId SAN FRANCISCO 2018

EQT Midstream’s Pl Implementation Journey
Pl System Digital Footprint

EQT PI System Metrics per Year

B Volume of Gas (Billion Cubic Feet Per Day)
4.782

2.347

2015
2016
2017
2018
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Typical Facility Overview

Multiple Data Sources — One Point of Access with Pl

[ Electric Power ]

|[ Compressor Units ] . .
- Operating Hours
= Engine Data/History - Power Usage
. Compressor Data - Faults
- Critical Shutdowns - Maintenance/Work
- Process Data History
. Qil Analysis
- Analyst Information

Maintenance/\Work

| Espsystem ]l

- Emergency
Shutdown System
Status

- Valve Positions

- Gas Detecfor Data

- Faults/Trips

. Gas Moisture

. Operating Hours

- Reboiler/Tower 2 \/ - Gas Flow
Process information ™~ ﬁaieﬁﬁreﬁum

= Glycol Analysis . eter Healll

. Maintenance/Work L_/ = Valve POG:I[IOFIS
History ‘“‘1\ . Gas Quality

..
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eqr \ EQT
Management R Operations EQT
KPI Reporting | General Compressor Center of Field
(Sharepoint/Cognos) V Tech Services Excellence Operations

Data Archiving &
Remote EQT . Visualiz:tion
s s nterprise Historian
M°S:;;'"g N ] Cygnet SCADA
= - ?——u& Operational
ey g ?”— ~ Data System
- - S = = =
Typical High Availability 2 24/7 Analytical
Station Server
MPLS -
Networl Redundant PI °
=
MAXIMO
Work MGMT
B
Redundant PI ":f,"?‘: ..
Remote Modicon/ i =
Collector Bristol PLC .
CAT z T
. . o it (FUTURE)
Dmgnostlc' a8 } R R “"'ﬁt,;,n‘ =
N e N
Interface i Fluid Analysis i - FlowcCal
EQT Local Control Systems NS (FUTURE) Measurement
o gt ; o (FUTURE) GIS
X 3 o ¢ r 1 W”‘ JD Edwards ESRI
s . > Costi Dat
Windrock Engine ostng Data  system
Interface
Analyst Data
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EQT Midstream Pl System Development

Building the Tools for Reliability

&
$ @D Al Assets
- 6P EQM
+ &9 Cygnet
= P Nwv
5 @ West Union
= 9 Gathering
1 @9 Pandora
= @9 Saturn
“ Air System
Dehydration System 1
Dehydration System 2
Dehydration System 3
ESD System

4
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aQeQeR —aqeoeeQRaQeR
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.
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o PA
a9 Saturn UFL
L

), Element Searches

Pl Asset Framework (Pl AF)

Develop Hierarchy of Compressor Station Assets
Organization of Data Into Useful Sets
Standardization Across Sites

Templates for Scalability

Translation/Integration With Other Business Systems

o e w R
e
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210 | [107 | [ 103 || 95 %
STATION UNIT 1-SFIELD UNIT 6-7 FIELD  DISCHARGE
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Pl Vision

Dashboards for Operational Monitoring
Multiple Sources of Data Combined Into Single View
Pair Analytics w/Real-Time Values

Single Point Access Across Organization

:m Delete  Reply P‘;l_. F“"d:iMae'

Delete Respond

:.-,“."', >“<‘ - Hoffman, Jorathan Ryn)
A
PIALERT: Callisto - Unit 2 - Eng - Combustion High Dev Alert Notification is closed

D Thes message was sent with High mportance.

Notification 1s closed

NOTIFICATION SUMMARY:

Notification Name: Callisto - Unit 2 - Eng - Combustion High Dev Alent

Compressor Unit: UNIT2

Unit Status: On

Engine Status: RUNNING

Trigger Time: 312017 3:05:00 PM Eastern Standard Time (GMT-03:00:00)
Triggering Element Location: EQM PA Waynesburg Gathenng Callisto Unit 2 Engme

Pl Event Frames & Notifications

24/7 Monitoring & Communication of Anomalies
Failure Detection, Efficiency Monitoring, Work Mgmt.
Improve Operational Awareness

Eliminate “Digging” for Issues

! OSlsoft.
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Original Pl Business Justification was based on savings realized by
event prevention primarily for Engine/Compression Assets

Juuuub ruumm E’M Sithejjourney

Environmental
Comphance Assurance

Gas Quality and Measurement COMPLIANCE PREVENTIVE MAINTENANCE
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©! pi Vision

Diagnostics Tree 3  Asset ’W
MEASUREMENT DIAGNOSTICS

Odorizers Ultrasonic Meters

Global Alarm | Injection Rat Avg Velocity Gas | Avg Velocity Sound | Speed of.
Applegate Odorizer

Beagle Odorizer

Applegate USM

AppleGate USM Run 2

Belle Vemon Odorizer Europa - USM

Bradford Woods Odorizer Janus Discharge USM

Bunola Header Odorizer

Pipers Ridge USM - Run 1
Bunola Storage Odorizer Pipers Ridge USM - Run 2 _ 13837
Bunola o H - 149 Odorizer Satum Discharge 15 USM 29976

Campbell Odorizer

Satum Discharge 6-7 USM 29651 12408
Satum Suction 1-5 USM 107.8 12386
Ciinton Oclorizer Under Range

&5 B
i CF Al Ascets
@ com

Site Name Speed of Sound - Calc Specific Gravity | Total Gallons Per MCF | Compressibiity ¥
Gatheaeriry
» ‘. >, . 0‘ Applegate GC - ABB 14057 1.0304 10125 027893 0.21409 057179 17.229
c andor e
2y Satnsn

Pipers Ridge GC - ABB 13837 1,039.9 10218 | 022695 | 022045 057706 17.332
t 9 A System 058205

Europa - ABB 1,386 1,046.9 10287 025133 02343 17.42
¥ Oehydration System 1

¥ ODehydration System 2 Satum 1-5 ABB 12452 12139 119228 01781 0.41068 0.68969 18.976
@9 ODehydration System 3

ESD System Janus - ABB

Flare

Generators

Moisture Analyzer

Moisture Concentration
‘Applegate - Moisture Analyzer
Europa- Moisture Analyzer
Janus - Dehy 1 Qutlet - Moisture Analyzer
| - L Janus - Dehy 2 Outlet - Moisture Analyzer
+ 9 PA
P Saturn UM
o UFL Pipers Ridge - Moisture Analyzer
€3 Element Searches

Janus - Total Station Discharge - Moisture Analyzer
Janus - Total Station Suction - Moisture Analyzer
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Ultra Sonic Meters Odorizers
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Chromatographs Moisture Analyzers

O A vision
§  sheedciger dume |_s- Doyt utt-oshs rmpnr ¥

Janus Dehy 1 Outlet - Moisture Analyzer s

NEASUREHENT DIAS PlpefS Rldge GC c ABB S Moisture Analyzer Overview »
NEASIRENENTDAG o Pressure 14.288

Chromatograph Overview 53 Temperatwre 71936
, i PP2F 1,321
Carrier Pressure 307 [ oo 30412

aniedum Loap i)
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Environmental
Compliance Assurance

COMBLIANGE

0o e rERNNOUSE GaSES -

200

ENVIRONMENT, HEALTH, & SAFETY

SATLEN ENVIRONMENTIL REPORT

ER N

PN

Web/ Other Systems
Mobility And Solutions

Excel (calculations, _ Excel Services
analytics, reporting, ons, analytics Visualization/ Visualization
Visualization) zation, reporting Reporting (Web)

“Historians” Smart OT Infrastructure
Tag Based ' (Asset Based Templates) @
Calculations, analytics
Data Sources
(DCS/SCADA/PLC, etc.
Non-control Calculations Other Data Sources
OSlsoft Data Sources Financial, Maintenance,

(DCS/SCADA/PLC, etc. table lookup, etc.
P| World san Francisco 2018

0
L}

1000000 000000000

e» ea
B Satuen

|
i
i

§

S Slerment Seacches

#OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC



PREVENTIVE MAINTENANCE

Q) \PRCMAPPWOSAREQT (Midstream) - Pl System Explorer
File Search View Go Tools Help

° o ® nhitps:

Scheduled / Condition Based
Maintenance

w03cs eqeom/PiVision/# /761/C: O ~ @ C | & hour meter - Google Search

] Search - 5§ Share | Mare »

2apstone - Vi

= N[ T B

Captsone - Virtual Run Time -

Unit Run Hours: 31,501 hr

5,000 10,000

In Service Date:

@ Database [®) Query Date - ® @D Back ©) B, Checkin 3 « [#] Refresh @ New Element = I New Attribute x Google
Elements Compressor
Pl Vision
& elements A || General Child Elements Atiributes Forts  Analyses Wotification Rules Version o
o Allassats
- g0 Apphagate -
- g Blacksale
g9 Calisto #| ¢ m &R Name
- @ Air System L] il Pressure Ratio - Stage 2
& Dehydranan Syssem 1 . =
& Oshydratian System 2 4 n Dcharge Pressure
~— @ Dehydretion System 3 B Category: _RunTime
g i E50 Systom - pres<hr - In Service Date
#- @ Generstors
@ e B9 | =l Compressor - Next Service Date
4 @ Measurement System ] ) Virtual Run Time - Compressor - Job Plan
3 j :‘si = =) Virtual Run Time - Compressor - Mantenance Interval
@ anks
& uat1 ®4 | % Virtual Run Time - Compressor - Next Mantenance Invterv
& Compressor ® ® & | Virtual Run Time Meter - Compressor
- @ Engine
B 2 Gategory: Constants
- @ unz
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£ @ unita @ 51 _Coresght
: unit
@ o @ = =i _Manual Data
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H-- H {
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.
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- 49 Fandora B _J Category: Fuel Gas
-4 Ppers ] # Fuel Fow
- 40 Flasma
- 4 Pt B _J Category: Gas Pressures
i 40 Roger ] ® & 15t Stage Disch Press
2l Saa @ - ® ¥ 2nd Stage Disch Press
(i Elements ® [ & 3rd Stage Disch Press
| Event Frames " # Dscharge Press - Final
i Library [l =1 Stage 1 - Load Step 8 - Compression Ratio Cakc
=

= Unit of Measure

OSlsoft

PlWorld

&

<1 Stage 1 - Load Step 9 - Compression Ratio Caic

SAN FRANCISCO 2018

9/5/2014 4:15:30 AM

” HOURMETER

oooool
HOURS “—'

@ PivVision - Capstone - Virtua.

Callisto - Bay A

498.7 hr
JP1446

Next Maintenance:
Next Job Plan:

40,000 45,000

Estimated Next Service Date:
4/30/2018 12:16:00 PM
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EQT PI Preventive Maintenance / Work Management
Data Flow and Infrastructure Diagram

,@‘

Pl Notifications (&

» AssetID’s
Pl Event Frames ® > MID#s
e o o .
U) |—| > Asset Theoretical Burn Rates (TBR’s)
G) » WO Status and Acknowledgement
et o © MAXIMO
(- » Data &/or Asset WO Triggers
G) \ . » Asset Runtime Hours
toe —C Pl Dat
ata PI Visualization .
Archive Suite N O Pl Vision
al * ﬁ PI ProcessBooka
Operating Parameters . . .
o o o ) Visualize Asset Operation .
@ ; E:Jensgzges > Alerts and Notifications PI DataLink &
> Tem ® » Compliance Reporting ,
) OSlsoft. ﬂ g > RPMp e o oo > Predictive Analytics
’ PI W( L IN » Vibration : 'I(;repd; X E}oral V\é%?z? (%g(ﬁ
» Oil Level ptimize
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Where energy meets innovation.

Case Studies and Benefits
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|dentification & Diagnosis of “Bad Actors”

Using PI Analytics & Notifications to Identify & Diagnose Recurring Issues

Case Study: Engine Load/Speed Control - improve Equipment Availability & Reliability

NotiRextion Name Occurancesin Last | Occurancesin Last | Occurances in Last Occurances YTD Date of Last Level ‘
T 24Hours . Week v Maonth v .| Oecurance . =

|Saturn - Unit 3 - Eng - Speed High Delta Alert 7 64 169 410 10/3/2016 7:26  Levell
Saturn - Unit 3 - Eng - High Fuel Position % Alert 0 8 1 11 10/1/2016 14:03  Levell
St - E vl e U b L] LRI LR VLU L B S

:Saturn - Unit 3 - Comp - Shutdown Alert 0 4 10 51 9/29/201620:15 Level1
:Saturn - Unit 3 - Comp - Low Speed Alert 0 p] 4 17 10/1/201611:25 Level 3
:Saturn - Unit 3 - Eng - Load % Alert 0 | 1 6 9/29/201619:08  Level2

*  Frequent Deviations Indicate Underlying * Leverage Pl Analytics to Monitor * Reduced Identification &
Issues Critical Parameters Troubleshooting Time

* |dentifying & Detecting Correlation of * Develop Pl Notifications to Alert & *  Reduce Repeat Shutdowns
Deviations Improves Effectiveness of Track Deviations «  Eliminate Parts Consumption —
Diagnostics ¢ Reliability Review of “Bad Actors” Replace to Troubleshoot

*  Prior to Pl — Limited Visibility into Assets

! OSlsoft.
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Analysis of Trends & Operational Issues

Using Pl Analytics & Notifications to Detect & Prevent Process Upsets

24 hours

Process Pressure Control Fluctuations
Indicate Actual Hydrate Formation
ri

|
Hydrate formation Temp ~48 Deg F

o

AR AR ALY

Actual Temp ~41 Deg

e EQT Midstream Transports “Wellhead” Gas with High
Concentration of C3+ Hydrocarbons

. Hydrates Can Form in “Heavy” or “Wet” Gas Applications
. Hydrates Can Interrupt/Block Gas Flow in Piping & Equip.

. Eliminate or Affect Hydrate Formation Line Via:
1. Introduction of Inhibitor/Methanol
2. Change Process to Avoid Hydrate Formation Area

SHUTE

i

TureLetEELEE

+ Process
Temperature
Increase

+ Control Stability
Restored

L2ABUOISSEIA O ATt A R 3-Tod e P RMEA 6]
17 TS T S TR

Leverage PI Analytics to Predict Hydrate Formation
Temperature

Use PI Notifications to Monitor Process/Hydrate
Formation Temperature

Alert Key Personnel to Potential Hydrate Formation

Modify Process Accordingly to Avoid
Interruptions/Upsets

Background pesuts

Modify Operations in Response to Notifications

Reduce Operating Pressures to Avoid Hydrate Formation
Reduced Capacity Vs. Complete Outage

Minimize Dependency on Hydrate Inhibitor

. Reduce Costs & Consumption
. Eliminate Secondary Impacts of Inhibitor

! OSlsoft.
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Engineering & Analysis to Maximize Resources

PI Analytics & Notifications to Reduce Field Data Collection Time

case study: Compressor Valve Condition - Targeted Use

STATIOM OVERVIEW

THROW DISCHARGE TEMPERATURE (®F;

1 1 1 2 2 2 3 3 4 4 4
T

STATION DASHBOARD
DD ACT PR [FV

High AT

(Predicted

ACT  PRFD DFY ACT  PRED DFY A

ENGINE OVERVIEW UNIT #1 5 | 153 178 | 1B5 -

UNIT 2

DEHY OVERVIEW UNIT 03

T ;
UNIT #4 [ 2 156 | 156 | 100 I 190
UNIT £5 162 | 158 RN ics [ 100
FINAL REC
DISCHARGE PRESSURE (PSIG G
5 N

W B RESS PRESS S LOAD LOAD POS
SIG  ST6 {PsIG F) & %) h) () (%)

P50 OVFRVIFW

T NVIRONM I NTAL

UNIT #1

STATION PERFOMANCE NI 2
UNIT #3

SHUTDOWN VIEWER UNIT #4

RN < TR

NI 25
MANUAL DATA ENTRY

Solution

Background

«  Compressor Valves — High Frequency Failure O Leverage Pl Analytics to Predict Theoretical ° Reduce Data Collection Time - Equipment Analyst

Gas Discharge Temperature .
»  Affect Compressor Performance & Efficiency & P *  UsePlas 1* Tier Approach to Focus Resources
) » ) . High Deviation in Actual Temp. w/Predicted
. Typically Identified by Equipment Analysts on Inelesics Peiamik] Vehe s

Weekly/Semi-Weekly Field Analysis

. Repurpose Analyst Time to Other Areas of Condition
Monitoring

: el ] Al V. Tl s e . Provide Operations With Tools to Detect Issues Prior

. Equipment Analyst Time Valuable & Limited - C
to Analyst Visit

! OSlsoft.
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Data & Trends for Condltlon Based I\/Ialntenance

Spark Plugs
__| Replaced

‘,;.U

: ‘
o
I '7

Secondary Ignition
Voltage — Plug
Condition Indicator

g

. Spark Plug Life Varies by Application/Site . Use PI Vision & Notifications to Trend Increase in . Reduce Frequency of Spark Plug Changes
Leading Indicator Value . Aeef }
. Secondary Ignition Voltage — Leading Indicator of Plug Eliminate Downtime & Cost of Unnecessary Plug
Condition . Integrate Pl AF & Maximo to Generate WO at Changes
. Voltage Increases Slowly as Plug Decays Over Time Disiflas Celndiiens . Pl/Maximo Integration — Develop Tracking System for
*  Apply Spark Plug Philosophy to Other, Higher Reliability Analysis
. Plugs Represent Challenge with Utilizing Condition Impact Systems

. Foundation to Begin Assessment of Condition

Monitoring & Maintenance Indicators & Application to Overarching Systems

0OSlsoft.
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EQT Pl ANNUAL TANGIBLE SAVINGS FROM EVENT PREVENTION
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Where energy meets innovation.

Next Steps
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m Where are We Headed?
Revenue

118
( F - Digital Product Improvement
1 Products Innovation
U N
e o Data
Digital 2 m) oien m) O
. Services
SERVICES Services ||

Transformation

Digitally .
Enabled Operational

OUCINT [T ael N el Y
j“ST Dﬂ IT Cost

Reduction

é 7 oSlksoft
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A Cultural Change: People, Processes, & Technology

A Sustainable Pl System Begins With Details

Long Term Vision & Management Support

Identify Critical Data & Build Foundation

Support Business Case w/Value

Communication & Feedback

Communicate Strategy Data to Support Business Case

Engage Users in Development
Build Tools & Process with Users

in Mind mﬁ

Focus on Data Quality &

|dentify Resources Integrity from Beginning

Utilize PI System as Tool for a Develop Manageable Scope and

Culture Shift Scale Up Bl etns )
Develop AF to Support Long o a Y
Term Strategy & Sustainability A

Operations

Feedback Loop for System
Improvement & Value
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Looking Ahead: EQT Midstream & The Pl System
/T ORACLE

JD EDWARDS
ENTERPRISEONE

,@‘

Pl Notifications (&

FLOW-CAL

\) C:ﬁ rcl s

Pl Event Frames

Q)

\_ Maximo /
Pl Visualisation Pl Vision a
Syite * @ Pl ProcessBook a

Visualize Asset Operation Pl DataLink

» Alerts and Notifications /
» Compliance Reporting
B e 7 Predictive Analytics H?’ Pl WebParts
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Looking Ahead: EQT Midstream & The Pl System

The Next Steps in the Journey Towards Digital Business Transformation

SUCCESS SUCCESS

I am learning to trust the journey
‘even if I don't understand it.

what people think what it really
it looks like looks like

! OSlsoft.
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Enabling Business Transformation with the Pl System

AA COMPANY AND GOAL m Where are We Headed? i
EQT Midstream e () o oG
il A EQT Midstream provides NG gathering & transmission ELETD | ™ roics " moten
Leverage normalized & ; i I -, - T
o e, services. Desired to transform t_h elr i Dflgltal OB ow
enable a culture of operational  DUSINESS to reduce costs & Improve ransformation ‘
” d t . .. Digitally
exee ei',fnc,‘frgcenfgﬂt'”“"“s revenue by supporting a culture of digital enablement YOU CAN'T ”x e G d e l
and empowerment coupled with work process redesign oo

An estimated Annual Cumulative
Tangible Savings from event

Desire to leverage digital technolog
enable operational excellence to

Selected the Pl System as a
strategic enterprise OT infrastructu

deliver transformative business value to provide the foundation for our prevention was estimated at $1M is
- : : business transformation journey now projected to be an annual
* Maximize S e « Initial POC on a compressor savings of $3M by 2020.
* Optimize Asset Reliability & Availability station * Rollout to 40 locations
- Lower O&M Costs thru cost effective - Grow capabilities and awareness * Reduced O‘%I\l/'.co.s;' s;afety and
operations & maintenance of the power of the Pl System envirorimental INCICERER _
. . * PI AF templates enable rapid scale
» Improve asset integrity and overall * SME enablement and and SME enablement
safety and environmental performance empowerment

» Changing culture and work

« Work process redesign leveraging processed — a true transformation

normalized, contextualized data
PlWOrId SAN FRANCISCO 2018 #OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC
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QT

Where energy meets innovation.

EPC Real Time Data

! OSlsoft.
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EQT Real Time Operations Center

e RTOC Goals

* Minimize People on Locations
» Optimize Field Resources
» Enhance Collaboration
* Reduce Inefficiencies & Failures
» Improve Consistency
» Maintain Low Costs

« Upstream Direction
* Drilling
« Completions
» Production
* Logistics
* Water
« Construction

! OSlsoft.

P| World san Francisco 2018

-

I Geo-Steering

1

I Best Practices

24/7 Monitoring [I Minimize Failures

o

I Optimize Field Staff I Collaboration

L3

I Communications

I Optimize Performance

~

J

#OSlIsoftuC  #PIWorld
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Drilling — OSlsoft Pl System Trial

O pi Visio

« 2016 — Strategy Developed
» Focused on resource allocation & data
driven decisions
« 2017 — Completed 3 Month Trial
» Resources allocated by OSI and Midstream
» Completed all trial targets
» Single EQT resource to develop

« Event Frames - Alerts
» Performance Roadmaps
» Best Practices
« Trend changes
 Failure Analysis Feedback Loop
* Drilling State Analytics

 Automated Performance Metrics
» Footage / ROP details
* On/Off bottom time

Current Events

é 7 oslsoft m—
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Failure Prevention

Event Name

¥ Start Time Y | End Time Y |seveity Y | Duration Acknowledged By 'Y | Acknowledgement Y
Torque Excursion Savanna Drl SAVANNA DRL
" 9 Torque Excursion 13172017 4:56:26 AM 81312017 5:17:59 AM
803 2017-08-31 04:56:26 G 203

21m 335 Acknowledge

None 26m 40s %,
W
UCS Detrease SavannaDrig 03 SAVANNADRL o 1 onse B201T 45050 AM  B/1/2017 4:56:56 AM None
2017-08-31 04:5059 G303

Rotary RPM Excursion Savanna D SAVANNA DRL

. R ) Rotary RPM Excursion 313112017 4:52:00 AM BI31/2017 5:13:41 AM
rig 803 2017-08-31 04:52:00 Gan3

5m 565 Acknowledge

Torque Excursion Savanna Drig 803 2017.08.31 04.56:26

Warning AVIONT 45626 AM - IIO0TT 51759 M

Event Type: Tormuo Excumon Comments
Avset: . ConteacionsiSavanraSavana D M0

Acticos and Comments

ERIMSTRIRENINS Scknowledges ths event

Notfication sont 1o 4 subscribar(s)

) oSisoft
& Pl

SAN FRANCISCO 2018
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Future Additions

Optimization Design Tool
* Roadmaps
* Inefficiencies

* RT Parameter Guidance
* Machine Learning

Failure Analysis
« Event Alerts

Robust Data Connections
* Collision Avoidance

» Automated Drilling Tools
* Live Performance Metrics
* Drilling Parameters
» Real Time Engineering Tool

7 oSlsoft
2‘& PlWorld san erancisco 2018
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Organizational Challenges

Culture Change
* Vendor Buy In
* Field Personnel
» Effective Communication Plan

Managing Issues
» Power / Facility Interruptions
» Office Distraction
* Failures / Hole Problems / NPT

Data / IT Requirements . Operations
» 24/7 Office & Field Support
* New Technology / Architecture Solutions
» Data Speed / Volume Requirements
» Data Sources

Field Communications
+ Standardization :
- Reliability Field

Consistency Personnel

Push / Pull Capabilities

* Transcripts

Engineering

0OSlsoft.
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Production Engineering & Operations

il

6%

! OSlsoft.

Historian

Analytics

CoilrniZzrtion)

: P|WOI’|d SAN FRANCISCO 2018

* Real time data for existing facilities in Cygnet

J

)

N

* Development of alarms that require trending or addition computation out of
the traditional high/low bounds

* WMO — Asset tracking and automated work order creation with real time data
* Condition based maintenance

| J
\
* Reduce downtime when utilizing event frames coupled with Maximo data
* Employing Event Frames to automate artificial lift intervention including but
not limited to tubing and plungers
* System volume optimization based on current conditions )

#OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC



Completions RTOC Pllot

* Data Collection

« Scoping Details
« Chemical Optimization
» Performance Roadmaps
 Standardization
 Basic Failure Prediction

\ Water

Impoundment

000

) OSlsoft. Pi Server @ EQT
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Enabling EQT E&P’s RT Operations Center with the Pl System

COMPANY AND GOAL g

) Leverage the Pl System and partnerships to o)
_ maintain and’ improvement upon
n low development cost model through

Whars S rgy mest s Inoatian. minimizing people on locations, optimize

Moving from reactive to field resources, enhancing collaboration,
proactive operations in EQT’s . reduc_lng InefI!I_(:IenCIGS fallur_es_, and
E&P to drive transformative |mprovmlg| consistency, while minimizing

business value EHS and safe Yy incidents.

Main challenges in implementing Leveraged the PI System and Validated the Pl System’s ability to
the RT Operations Center and experience gained in EQT support drilling and completions with
accomplishing the E&P goals Midstream to expand into the E&P real-time situational awareness,
included: Division analytics, and decision support.
« Cultural Change & Alignment « Conducted POCs in drilling . Expa_ndinlg portfolio of drilling
functionality

* Management of “issues” * Leverage Pl AF to support decisions « Expanding into Production &
+ Data & IT Requirements from new EQT Operations Center Completions

: - » Developed Pl AF templates, . Addressinaﬁchallen es to enable a
* Remote operations communications analytics, event frames, full use of the Real-time

notifications, and PI Vision displays. iperations Certes

") OSlsoft.
&‘ PIlWorld san rrancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC
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The Evolution of Pl at EQT

* Oscar Smith

* osmith@egt.com
 Senior Principle Engineer
 EQT Midstream

* Brian Morel

* bmorel@eqgt.com

« Director Drilling Engineering
 EQT Production

OSlsoft.
PIWOfId SAN FRANCISCO 2018 #OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC
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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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Mercli iﬁﬂl iﬁﬂt
Danke

Cnacmbo Gracias
i Thank You
ZAFSEL|C} HOhES
Grazie Obrigado

Optional: Click to add a takeaway you
wish the audience to leave with.
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