Update on Our Journey with the
Pl System at DCP Midstream

Joe Hill — Pl System Development Lead
dc

Midstream.

& PIWorld




Our Story
« DCP Midstream at a Glance
e Our Journey with the Pl System

* Pl System —Integration, applications & Analytics Infrastructure

Areas of Presentation Focus

Ishments since Pl World 2018
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DCP Midstream - Who We Are dcp

Midstream.
 We provide the full range of midstream services
» Gas gathering, compression, treating, and processing
Fast Facts

» Natural gas liquid (NGL) production and fractionation 0 Gas Plants

11 Operating Frac Plants
57,000 Miles of gathering PL
>400 Booster Stations
1400+ Compression Units
1M+ gathering system HP
>42,000 meters

>500K BPD NGL capacity
4,500 miles NGL PL

- Condensate recovery

» Transportation, storage and sale of residue gas, NGL and propane

VVVVVVYVYYVYVY

* One of the largest U.S. natural gas processing companies

* One of the largest U.S. producers of NGLs
* One of the largest NGL pipeline operators
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The Integrated Collaboration Center (ICC) dcp

Transformation — People, Processes, Technology

Midstream.
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dcp

Midstream.

Our Journey with the Pl System

Begin Gas Control Standup

35 Total Gas Plants & 5 Frac \
Plants supported by the ICC

6 ICC Coordinators driving \ ‘ \60 Gas & 11 Frac Pl
as rac Plants

integrated decisions
supported by the ICC

Began Integrated
Engineering support

ICC moved to 23rd Floor

in Denver HQ First of Month (FOM) Targeting Alignment
\ coordination begins from ICC
Construction Begins .\ _
for new ICC 1st Full Regional Rollout

N

1st ICC Coordinator hired

Initial ICC begins
4 Gas Plants on-boarded in ICC

EA Kick Off Meeting & Pl AF Jump start/SME training
Rapid Rollout of Pl System Infrastructure

- 0Slsoft
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DCP Midstream Pl System Development dcp
Building the Tools for Reliability

WINOSIT3PO1\DCP - PI §
File Search View Go
Elements

& ( DCP Midstream

B (@ Gathering and Processing

| B Md Continent

i @ @ Central Okshoma
B @ Lberdl
B ( MdCon Repair Shop
-+ @ Northwest Okdahoma
& South Panhandie

Midstream.

£, EXPIOREY From: i nistream.com am]
Sent: Monday, October 09, 2017 2:40 AM
Tools HQ‘P Te: Babb, Joshua D
Subject: Engine Cylinder Temp Deviation on C193 at Wells Ranch (2017-10-09 02:35) generated a new
natification event.

DCP Midstream

Database:
Start Time: 10/9/2017 2:35:00 AM Mountain Daylight Time (GMT-06:00:00)
Target: DCP Midstream\Gathering and Processing North\DJ Basin'Weld County Super'Weld

Gathering\Wells Ranch\C193\Engine
Severity: None

@ Southern Okiahoma Send Time: 10/9/2017 2:40:06 AM Mountain Daylight Time (GMT-06:00:00)

L3
@
B

B & North . _—
- @ DlBasn Please reference the table below for Cylinder Temperatures that triggered this notification:
h- @ My
E g No(ﬂ’?:’eoar Shop Area Cylinder] Temperature at Notification (°F)|[Offset (°F)
@ ( Piceance Basin 1L 1357 30004882813 o
&~ @ Wyomng r 53 o

@~ & Pemin T
g go M iR 1350 30004882813 Jjo

- 2008

B} @ Permian Repar Shop | | —
B @ Southeast New Mexico iR 1340.60995 117188 0
B~ @ Triad i 1346.5 o

B~ @ South & 1354.50002441406 3
- 9 Adatex L 2498 F1200
S @ S oo |
B @ Central Texas $ E d
8- @ Gulf Coast L §39.200012207031 B
8- SouthRepar Shop & 1315.69995117188 @
B @ SouthTexas

i @~ @ logstcs

Pl Asset Framework (Pl AF) Pl Vision Pl Alerts & PI Notification

Develop Hierarchy of Gas Plant, Compressor Station, : Rt L N :
Pipelinz Assets Y P Dashboards for Operational Monitoring 24/7 Monitoring & Communication of Anomalies

N Multiple Sources of Data Combined Into Single View i i ici gyl
Organization of Data Into Useful Sets P 9 Failure Detection, Efficiency Monitoring, Work Mgmt.

Pair Analytics w/Real-Time Values

Templates for Scalability Improve Operational Awareness

. . . . Single Point Access Across Organization P “Pinainag”
Translation/Integration With Other Business Systems 9 g Eliminate “Digging” for Issues

0Slsoft
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Example of an OT Data Integration Infrastructure

Plant DCS (OPC, RDBMS, FXBAIS)
+ Wonderware SCADA (OPC, RDBMS)
» Allegro — Market Prices (RDBMS)
* Windrock Spotlight (Connector for UFL)
* VMGSim (OPC - bidirectional data flow)

* ACI Compression Maodeling (custom utility —
bidirectional data flow)

« Current local temperature (custom utility)
* FlowCal - Volumes and GC (RDBMS)

» SkyBitz — remote tank monitoring (UFL)
* ALS - lab tests of oil samples (UFL)

+ SolarWinds — network equipment status
(Connector for UFL)

. FleIdSquared Operator rounds (custom
utility and UFL)

Reference: DCP Midstream's Pl World 2018 Presentation
0Slsoft.
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Highly Secure, Process Control Network

Netes:

' |' IT/Financial

o -

Midstream.

Network Folders

Operational Intelligence
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“Data Lake”
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Templates, Templates, Templates dep

Configured via Agile Method by the SMEs with Governance

Elements Library [ coye unit
“General Attribute Templates |ports | Analysis Templates | Notfication Rule Templates |
. Templates: 408 -
=k Templates I
. Instances: 11,898 - £ Element Templates
) ) Bl (G Amine Unit |f| i %8 name 2| pescription | Default Valu
. 29 times as many instances as templates i il @ Area = S ———
...... () Asset
B ﬂ Base Equipment < Bottom Reboiler Inlet Temperature 0F
. .o [ ACI Model &7 Bottom Reboiler NGL Return Temperature 0F
An al yS IS i ﬂ Compressor Gi Bottom Reboiler MGL Supply Temperature 0
- [ Compressor, 15tage -
. Templates 807 ﬂ Compressar, Recprocating 6‘ Bottom Reboiler Qutlet Temperature 0F
(@ Compressor, 2 Cylinder Category: Chiller
° Instances: 84,020 (% Compressor, 4 Cylinder | e E e
. . (& Compressor, & Cylinder
. 104 times as many instances as templates - () Compressor, Screw ¥ Cold Separator Level 0%
- [ Compressor, Windrock &7 Cold Separator Liquid To Demethanizer Flow 0 MMscfd
Compressar Linit &7 Cold Separator Liquid To Demethanizer Flow Control Valve Position 0%
L. ) - (& Compressor Unit, 2 Cylinder
Noti f| cations - £ Compressor Unit, 4 Cylinder & Cold Separator Liquid To Refiux Flow 0 MMscfd
- (& Compressor Unit, & Cylinder &/ Cold Separator Liquid To Refiux Flow Cantral Valve Position 0%
° TEm plates 109 ﬂ Engine 6‘ Cold Separator Pressure 0 psig
- (& Engine, Centrifugal
. Instances: 42,336 - (@ Engine, Electric B Cold separator Temperatire o
. . (& Engine, Reciprocating =] Category: Demethanizer
. 388 times as many instances as templates 4 H---;Eﬂ Engine, & Cylinder & Demethrizer Sotoms Level 0n
...... eater
______ ﬂ Integral Compressor Unit & De-methanizer Bottoms Temperature 0F
------ ﬂ Compressor Overview &/ De-methanizer Overhead Pressure 0 psig
Event Frames Generated E g Eondznfbe Stabilizer Unit G De-methsrizer Overhead Temperatre o
ryo Uni
e 1,331,027 e & Cryo Unit (Flow Only) Category: Expander Booster 1
B (§ Cryo Unit_Combined Category: Expander Boaster 2
0Slsoft.
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The Smart Gas Plant — “Layers of Analytics” dep

The Pl System as an Operational Analytics Infrastructure

* Endto end view of plant
* Operational and financial targets
* PvA calculations

Optimization Model Gas Plant Visualization including mobile

“real- o vMasim
time/streaming =|
Calculations &

nalytics”

Digital [, -- S
Gas Plant 1 - . , ry " “Human
: Analytics”

Physical
Gas Plant
...... Linked Table
Gas Plant asset Financial - " ' “Advanced
configurable Table . Analytics”
templates . . . Visual
+ Real-time Commodity Pricing Dashboards &
 Financials based on contract mix Multidimensional Assessment
0Slsoft
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Real-Time Compression Optimization dcp
Using Pl AF & First Principles Models to Predict Compressor Operations

Midstream

Case Study: Real-time Compressor Optimization using Pl Data and First Principles Models

Service Unit ACL-2Swge  Asset | Medel ¥
Residue - C-1350 - Process File
Discharge Temperature & Pressure Ratios (Theoretical Vs Actual)
1 AN

Rated Load = 4735 BHP

Rated Speed = 1000 rpm

Min Load/Flow Change Allowed = 2
Max Load Change Allowed = 27.5
Fuel Rate: 31191 scf/hr 0.69785 ) 0.94274 0.79357

Inputs from Pi:

Suction Pressure(Ps): 269.68 R _ _
Discharge Pressure (Pd): 917.84 Stage 1 Temperature Stage 1 Pressure Stage 2 Temperature
E:g:"gea_s‘:gzzdgéf;){ ;ff"m Stage 1 Cylinder Flow Stage 1 Cylinder Load
Ts2: 113.360000610352 [
ACI Model Qutput:

Current Load Step = 19

LS#19: Load=3450.39 BHP, Flow=46.41 BHP, Fuel Rate=22185.82 scf/hr, Errors:
Current Torque: 73.1132802607994%

Mechanicaly Eff: 95

Ideal Load Step: 4
Ideal LS#4: Load=4618.59 BHP, Flow=63.38 BHP, Fuel Rate=28806.63 scf/hr, Errors:

>

. Historically, we run compressor ' ' * Compression Health Monitoring Team ' « More quickly identify optimal '

erformance curves during design and i .
Phen periodically to confirr% pro;?er tr,”n'?,g S{%ta?é{”ﬂghee{noou‘{gﬁLi’g'ﬂ‘ge[je?é compressor operating

performance define optimal compressor settings for parameters
current operation.

* Reduced operating costs
J Changes in gas volume, composition, « Pl Vision displays provides operating

field pressures can significantly change iti i . i iabili
fleid Bressures can sloiil S ¢ conditions based on optimal load step Improved equipment reliability

) oslsoit
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Linking Operational to Geographic Data dcp

Using Operational and Geospatial Data to Optimize Gas Flow and Gathering Performance
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* DCP’s assets are spread over a wide « Linking operating data with .

area, requiring lots of driving miles for Optimal gas routing

operations and maintenance geospatial wellhead and gathering o
- : : system information will allow rapid * Increased volumes
» With its long distances and extensive derstandi 1 d
interconnections, our gatherm,g understanding orissues-an «  Greater reliability
system operations must consider responses to normal and upset
geography of our assets conditions. «  Fewer miles driven

7 oslsoft
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Integrated Landing Page

Decision Support System is our Company Overview and Path to all Tools

Gas Routing_Portal

Gas Routing Portal

Corparate Inlet Flow Rate (MMscd) GIS Solutions Utilities

4,600

Permian Mid Continent North South

Indet Flow Rate (MMscid) Inlet Flow Rate (MMscfd) Inlet Flow Rate (MMscfd) Indet Flow Rate (MMscid)

943 992 1,343 1,322

SENM SCOK DJ Basin South Central Texas

Artesia Kingfisher Luceme 2 Eagle

A Eunice Okarche OConnor Giddings
Linam Ranch

) Chitwood Roggen Goliad
Zia ll

Fox Plant T Wilcox
Mustang Plant e Gulf Plains Main
Goldsmith-Fullerton Sholem Mewbourn
Mewbourn 3 Arklatex

Goldsmith Platteville

Northwest Oklahoma East Texas

Cimarron Spindle

Mooreland

Triad

Michigan Bamett Shale
Pegasus

Rawhide Liberal
Roberts Ranch National Helium

Ozona Sasthas Piceance Basin Gulf Coast

A Ozona Gas Beaumont
South Panhandle Mobile Bay
Rock Creek

Southwest Ozona Gas

7 oslsoft
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Regional Field Status Board

Violations of Set Points are Notes for Easy Identification

©) Pl Vision

D SENM Status Board v2.2

@ New Display ‘ m ‘ ONEVjpelli ] 2]

« AdHoc Dispiay  [I] v

B

8

i SENM Status Board

ARTESIA 0 | Kistina Winchester Penroc 0 Rambo 1 | Legend

It Flow Rate (M) 7,014.1 1,635.5 16207 827 51479 844 Sy
53 1 60.6 Mscfd i Mscid psig ‘Mscfd psig o ‘Mscid s BN Warning exceptions
i to hit Nom Critical exceptions

Residue Flow Rate (MMBHwd) Kathleen North Jackson 1 Dagger Draw 1 Missing data or not fully functional
33,638 3817 "4oess 74749 831 51678 825
? e ‘Mscfd Mscfd psig psig Mscfd

psig

ZIAN Cedar Canyon North Station 0  BigEddy South Carlsbad

it o e i) l;g Bad 2 '1“2;.4 .Z;t Cal(:‘ Egiled 3,3226

Hat Mesa GMAX cbu

Dt b aee) 10,3820 487 16,308.6 231430
Msctd psig Mscid Mscid

-124,000
vs Nom

West Turkey Track Strawberry Cabin Lake Fitz Magnum
143381 515 14,0427 1,496.7 51883 13,6802
Mscfd psig Mscfd Mscid Mscfd Mscfd

529 Shugart RJ Loco Hills Grayburg Triple C
231 0.0 32593 10,5569 71295 55392 32268
i Mscfd Mscfd i Mscfd K Mscfd

h:ﬂ Nom Mscfd Mscfd
el etz et pas = st
888 i

12,3508 00 71049 29854 34505
Mscfd Mscfd Mscfd Mscfd

EUNICE 0 Oil Center Golf Course
rrr—— 10,8273 44206
66.5 . Mscid i ' Mscfd
8370 a2

Residue Flow Rate (MMBtu/d) Bemry i Sand Dunes
59, 120 ?;%1.:..’ . 11;22;-7 6,732.6

9/9/2018 6:00:51 AM 9/9/2018 2:00:51 PM
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Reporting using Microsoft Power Bl e

£ DCP Plant Recovery Performance

Viewing: 01-Jan-19 ® 01-Apr-19

>
+ Find a consistent way to * Using Power BI to help us make « Standard look and feel
standardize reports across our this possible. ,
systems utilizing our Pl data * Flexible platform

 Easily reached outside our
network

7 oslsoft
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Reporting using

#2) Plant Performance Report Custom Date Range: ;Q Plant Performance Report
D) User Guide Viewing: 23-Dec-18

to  31-Mar-19 —-—©o O UserGuide  Viewing: 23-Dec-18 to  31-Mar-19

J— Top/Bottoms Al Plants MidCon

Top/Batiom S AllPlants MidCon  Nomh  Permian  South SmallPlams  MediomPlants  Large Plants | Norh  Permian
Inlet Volatil Inlet Flow vs FOM gumsca) C2 Recovery vs Target (3 Recovery vs Target Margin vs Target Inlet Volatility Inlet Flow vs FOM guusci)
Natoraibeium

e RocCresk NG Mooeland | AR
e [ Rodk Grosk Y
P National Helum -19.54% Mewboum3  -1583%

C2 Recovery vs Target
Largest Largest Largest
Rmice

Beaumont Rockcr.. |NSRRGR
ExstToms - o - East Texas
Kingsher 17.08% Rogs 1323%
-1536%
Wi
Mol Eay i

Gulf Plsins Main tEmEs =S
Gy _356%

n Kngfisher Gimarron 19.56%

21em Chiwoad (017K
Rawtide. ~44T% Chitwaod -215%

Crors G

—a0% 0%

0.0000 0.0200 0.0400
omar

Ozona G (s027K0
Paeiile -440%

Gocrin 2
13T Mol Bay s0330 Smallest Smallest g®
e a3sw Sckam .
Mobile Bay -4.22% Menboum -109%

Vewom:  3am

Shoem (s038K) . National Helium c. , OConnor
Goiad 2% National Helium 351886M
Oonecr (8041K0

Robers Ranch e Southuest Ozon -098%

Liva Ranch (s0.42K0 Ranhide | 000002M ()
tueame2 259 OzoraGas -091% -
o (S0.60K) Linam Ranch 03T
Lucame Luceme2. -078% Artesia | 000001M e .
Robers Ranch (s050K)
203 Linam Rar 073%
rasia (s053K)
Gulf P Main
Lucame 2 (s095K)
Mobie Bay -0s6%
Mesboun 3 048

Eunice

Beaumon )
Gimarron | 0.00000M Mewboum 3 000

Wikcox o008
Platteile 115K Eagle | 000000M
0w 0% 0% 20%

200m s

Devistion from Target

Goldsmith
so% 0%
Deviation from Target 40K (5200 0K

>

5% o00% 5%
0.0000M  2.0000M Devition from Target

Find a consistent way to
standardize reports across our
systems utilizing our Pl data

* Using Power Bl to help us make

SmalPants  MedumPlane  Large Plants

(o [ o=
Midstream

Custom Date Range:

7Day=

C3 Recovery vs Target

Largest

Mooreland -49.43%

RockCreek  -3372%

Mawbourn 3 -1583%

Roggen -1323%

Smallest

Eagie
Otarche
Eunics
Beaument

Wilcox

s

0%

Deviation from Target

041%

5%
Deviation from Target

Flexible platform

0.0%

e

Yo

Margin vs Target

Largest

Eagle
Cimarron
Mewbourn
Giddings
Mewboum 3

sox

Smallest

EastTexas 3203
National Hellum  (521.68K)
Spindle 690K
Zan (s608K)
Gl Blains Main (863000

(100 (s200)

: : Standard look and feel
this possible.

Easily reached outside our

network

&"‘ 0Slsoft
> Pl SAN FRANCISCO 2

#PIWorld

©2019 OSilsoft, LLC



dc

Advanced Analytlcs Usmg Seeq s
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> >
+ Identifying under performing * Bring in Seeq for a POC ) :r?(ii“go"’l‘g'tfotr? Lol

g * Training and Kick start provided

production +  Determine it's impact
i - + Use advanced analytics to better «  Revenuebackimour
* Resulting in lost margin enable our ICC Coordinators and . b
Engineers to troubleshoot issues +  After taking action / dedicating
resources
0Slsoft.
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2018 Areas of Focus and Accomplishments

« Continue the growth of Pl AF — a never ending journey

« Expand the role of Pl Vision (External facing)

 Trained Hundreds of employees on Pl Vision and Pl Datalink
* Pl Interface Architecture Upgrades

* More robust Pl Analytics

* Implement the Decision Support System

! 0Slsoft.
& PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 17
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Our Focus for 2019 with the Pl System

Expand the use of data and automation throughout the company
Automate as many manual processes as possible

Grow the Decision Support System for Corporate use

Expand our reporting capabillities

1

2

3

4

5. Edge data gathering
6. Data quality monitoring

7. Expanding scope of real time process modeling
8. Building a Community of Practice around Pl
5P

Isoft.
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Speaker Information

Joe Hill

Pl System Development Lead
DCP Midstream

(hill@dcpmistream.com

0Slsoft
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Continuing to Leverage the Pl System for
Real-Time Operational Intelligence

Pl World 2019 Update

Nick Galizia, Oscar Smith, Matt Whiteman

€ equitrans

& 0Slsoft.
) pl WOF'd SAN FRANCISCO 2019 #PIWorld ©
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Agenda

Equitrans Company History & Asset base
Pl System Background & Initial Rollout
Areas of Presentation Focus
Operational Event Frame Analysis with TIBCO Spotfire Integration

2019 Initiatives:
« Continued system build-out, integration and reporting initiatives;
» Event Frame process integration with Maximo Asset/Work Management system;
* Real-time integration — Engine / Compressor modeling tool;

» Actual vs Theoretical Revenue Calculator;

Summary

0Slsoft

PI World san rrancisco 2019

#PIWorld

©2019 OSilsoft, LLC
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Pl World — Equitrans Midstream

Equitrans Overview :
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Equitrans Midstream Corporation (NYSE: ETRN)

* Premier natural gas midstream company in the = i R 1
Marcellus and Utica shale ~— E=— s | [
. 37 largest gas gatherer in the United States | ™ <] ~(&
700 miles of high pressure gathering pipeline | ™ J| 7 ¥ eyl
« 950-mile FERC-regulated interstate pipeline |
. ~500,000 HP of compression ~|NF N
» #1 customer is the largest gas producer in the U.S.
curport BRY ) Moo | - b IZE

P| WO rId SAN FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 23
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Operational Intelligence System

“What it IS NOT” “Whatit IS”
Urgent Not Urgent

Quadrant1 Quadrant2 |
SCADA Alarm Operational Intelligence System

Notifications
GAS Control Activities

Control System Alarm Preventive
Planning
Process Improvement

Important

Quadrant3 || Quadrant4 J

Activities Results Activities Results
¢ Interruptions, some callers ¢ Short term focus e Trivia, busy work ¢ Total irresponsibility
¢ Someemail, some reports ¢ Crisis management ¢ Some email * Dependenton others
¢ Some meetings ¢ Reputation — chameleon ¢ Personal social media * or institutions for
e Proximate, pressing character Some phone calls basics
matters See goals/ plans as worthless Time wasters
Popular activities Feel victimized, out of control Pleasant activities
Shallow or broken
relationships

Not Important

- 0Slsoft
E‘S PI World san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 24



Operations Intelligence System Journey

Expanding Digital Footprint

* 2015 - Pilot — One Gathering Site

* Saturn Compressor Station * By End of 2019 — 41 locations - More than 150,000 TAGS /sec

* 7 Engine/Compressor Units * 93 Engine/Compressor * Pl System (AF) Metrics:

< ~9000 TAGS Units * 1400 Analysis templates
* 575,000 Horsepower * 16700 Analyses
* 16 Gathering facilities - 186 Element templates
* 10 Transmission facilities « 4200 Elements
* 1 Storage facility - 828 Notification rule
* 10 M&R sites templates
* 4 Interconnect Sites * Supported by 2 FTE

resources

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

o] > Temp

B

Operational Intelligence System Preventive
Maintenance / Work Management Data Flow and Infrastructure Diagram

PI Notifications (&

Pl Event Frames

Pl Data
Archive

Operating Parameters
» Running
» Pressures

» RPM
» Vibration
» Oil Level

PIWorld san rrancisco 2019

Y V VYV

Asset ID’s

MID #'s

Asset Theoretical Burn Rates (TBR’s)
WO Status and Acknowledgement

Data &/or Asset WO Triggers
» Asset Runtime Hours

Pl Vlsuallzatlon

¥y

Visualize Asset Operation
» Alerts and Notifications
» Compliance Reporting

» Predictive Analytics

» Trends

» Optimize

Pl Vision

ﬁ Pl ProcessBooka

OLEDB - Enterprise
Tibco Spotfire

#PIWorld  ©2019 OSisoft, LLC 26



Operations Intelligence System Overview

Compressor Site Overview

pr—

Electric Power ]

|[ Compressor Units ]

Engine Data/History
Compressor Data
Critical Shutdowns
Process Data

Qil Analysis

Analyst Information

\

Generator Data
Operating Hours
Power Usage
Faults
Maintenance/\Work
History

Maintenance\Work

[ Espsystem ]

. Emergency
Shutdown System
Status

. Valve Positions

- Gas Detector Data

- Faults/Trips

[ Dehydration

5 Gas Moisture @ %

- Operating Hours 9

. ReboilerTower . \\@
Process information .

- Glycol Analysis

- Maintenance/\Work L/
History "’"1\
2,

Gas Flow
Rates/Pressures
Meter Health
Valve Positions
Gas Quality

0Slsoft

PI World san rrancisco 2019
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Operations Intelligence System Overview

System Network Architecture

ETRN

ETRN
Management Genersi ETRN ETRN
KPI Reporting Compres?or Field
Users Tech Services

(Sharepoint/Cognos’ ’

Operations

ETRN
Operations
Center of
Excellence
Monitoring

Typical High Availability Station

Remote ETRN
Monitoring

Users

Redundant
Remote
Collector

Modicon/
Bristol PLC

Data Archiving &
Visualization
Enterprise Historian

| Cygnet SCADA
Operational
Data System

MAXIMO
Work MGMT

CAT |
= = L FUTURE)
Dlagnostlcw | | l | . . (
|
Interface Fluid Analysis FlowcCal
ETRN Local Control Systems (FUTURE) Measurement
- (FUTURE) GIS
JD E-dwards ESRI
Windrock Engine Costing Data System
Interface
Analyst Data
OSlsoft.
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Operations Intelligence System Overview

Features and Functionality - Improving Reliability with Prevention & Predictive Modeling

ST, STATION ONIT 15 UNIT 67 T AW TN TMK SW0 B0 SWe Suo o
B L T e S = e e Q Tellme what you want o do..
: g g.(n} ;sse!; (MMSCFD) (MMSCFD) (MMSCFD)  UTILIZATION | tex ww tw o taw s s e
LS. ~N 4 ) o)
} @@ Cygnet 210 95 9% Tlgnae x ( ‘( ) Q) Rty “Moete?  Eokhraga Vo B
G NWY o [0 n(\- RTF ')d BTamtmil Y Done o 6
S e e TR e o B Dbt B B o e Qe f < Mgy
+ = Pandora (MMSCFD) (PSIG) (Ps1G) (PsiG)
.S v‘;:':, R Maoa | Delete Respond Quick Steps [ Moy
T (s (] (1] [129] | g g g ! - ,,
[~ @ Dehydration System 2 - PINotific OM  Hoffinan, Jonathan (Ryan)
| P Dehydration System 3 T —— e . . _— I
- @ ESD System W m o0 mowr ol A Monar arsogin PIALERT: Callisto - Unit 2 - Eng - Combustion High Dev Alert Notification is closed
| 9 Flare 'OMPRESSOR UNIT #1 [ ] 1
G- €9 Generators — 10 This message was sent with Highimportance
| @ mce owepessoRuNT 42 @) 3
“" 9 Measurement System -
4= P NGL System ‘oMP 2
Gl @9 Tanks
G @9 Unit 1 ‘onet 9 Notification is closed
| ;@ comeresser [ =] NOTIFICATION SUMMARY:
G & Unit2 i Notification Name: Callisto - Unit 2 - Eng - Combustion High Dev Alert
g g g2 “ompi [19 Compressor Unit: UNIT2
G- @ Unit S oMPt Unit Status: On
- @ Unit € Engine Status: RUNNING
G @ Unit 7 — ’ . .
- @ Transmission Trigger Time: 3/1/2017 3.05:00 PM Eastem Standard Time (GMT-05:00.00)
e e Triggering Element Location: EQM PA Waynesburg Gathering\Callisto Unit 2\ Engine
I uFL
% Element Searches

Pl Asset Framework (Pl AF) Pl Vision Pl Event Frames & Notifications

Develop Hierarchy of Compressor Station Assets Dashboards for Operational Monitoring 24/7 Monitoring & Communication of Anomalies
Organization of Data Into Useful Sets Multiple Sources of Data Combined Into Single View Failure Detection, Efficiency Monitoring, Work Mgmt.
Standardization Across Sites Pair Analytics w/Real-Time Values Improve Operational Awareness

Templates for Scalability Single Point Access Across Organization Eliminate “Digging” for Issues

Translation/Integration With Other Business Systems

0Slsoft.
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Pl World — Equitrans Midstream

Operational Event Frame Analysis :

) osisoit
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Event Frame Dashboard

Pi Notifications 2550 . R File Edit View Tools Help
* Generating 100-200 email ). NewOuery | § Eeecute @ |8 5 ) | @ Query e
Sent ftems Object Explorer - X

Draft= 1] notifications per day L

4 (JJOLEDE Data Sources

* No good way to analyze events O m—
N . . B . « [ Catalogs

s x2l=l] 7 [ with email notifications " 0 oo

oae N e " e o v [J Database33

* Wanted to leverage Spotfire’s data « )5 o

b [CJAsset

T p— visualization and analysis tools et

Fluctuating Erratically Alert — Standard F
Trigger Time: 3/5/2019 12:18:00 PM Eastern Standard Time (GMT- 4 [JEventFrame

05:00:00)

e S * Utilized Pl OLEDB Enterprise -> ' §”$Mm

— SQL Query & TIBCO Spotfire

Triggering Condition: Not(BadVal(‘Oil Pressure’))And Runchk=1 and
‘Unit Ready'="On" and "Virtual Run Time Meter - Engine | RunHrs.
Trigger'= 1 and 'Speed - Actual'>=860 And Range('0il Pressure’,"-
30m',"*') >= 'Ol Pressure| HI Fluctuating Range'

occurenc|
Yo

Notification Nome ste unit i

intast2a | esintast
wees

Uit 4~ Comp Unit - Eng - Combustion Figh Dev Alerts 16 Cylinder

2 1
Fl .

HEwBRuEEREY

TIBC2
; Spotfire

e LIS AM OPEN o

Unit 2- Comp Unit- Eng.- Combustion High Dew Alerts -16 Cylinder
Generators - Capstane MT Down

B3y A~ Capstone - Fault Code alerts - Standard

Unit 3. Comp Unit - Comp - Final Discharge v Station Discharge
Unit 3. Com Unit - Shutdown - standard

w53 2100m cLoseD
42413 3:509M CLOSED

B3y B Capstana starts
i1 Comp - Lube Ol A
Rt 1- Comp Unit- Comp - Luba Ol Anslysis Oxi

ccccccrescereccresresssask
I PSP P 1 9 1 Y Y
2l

s K B e 88w

11
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Pl Event Frame Dashboard

4 (BIPI OLEDB Enterprise
4 [BPRCMAFPWWW
4 [ JCatalogs
I I-J Configuration
I [ Databass32
I | Database33
4 [ EQT (Midstream)
I [3Asset
I [3Data
I [ DataT
4 [ EventFrame
4 [ Tables
I EEventFrame
| =] EventFrameAnnotation
= Eventran nbute
I [ EventFrameAttibuteCategory
I ElEventFrameCaiegory

» Classified Event Frames by Type

« Reliability personnel review
notifications and work with Ops
Center to create Maximo work
orders

c.Event_Type

rtErameHierarch

le

TIBCS
Spotfire

 EF Notification reduction of 70%

* Next steps to integrate with
Shutdown process

+
=
3
]

(5]
z
]

E

StartTimer (M:)nth) 5
7 oslsoft
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Spotfire — EF Demo

Event Frame Summary Event Type Drilldown Analysis Event Asset Drilldown Analysis Event Frame Pareto Event Type Categorization Event As!

[ Events per Month - Select Date Range
8000
6000
4000
2000
0

5989

¥

Aug
Q3

(Row Count)

2018

]
StartTimer (Month) +

[ Page Controls || [ Events Per station - Select Stations of Interest

No available values.

Clear Filters

Detans’onilemand [ Event categories
Urgency (None)

+

Priority: High c.Event_Categories
Priority: Low -

Test Tags

Non-Test
Test

{Row Count)

Data Integrity Included

c.Event_Cat...

No
(Row Count) c.Asset c.Station-Gen -

[ 7 columns from PIEVENTFRAME

c.Station-G... c.Asset c.Event_Type c.Event_Categories Vision_Link StartTimer

EndTimer

onine (@ Detais (2) 3202501439418rows  Omarked 40 columns

#7) 0Slsoft
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Pl World — Equitrans Midstream

2019 Initiatives :
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2019 Goals and Initiatives

Operations Intelligence System

Objectives:

Digitally Transform Equitrans business
functions with a focus on people, process
& technology

Automate, streamline and digitize the
Midstream business

0Slsoft

PI World san erancisco 2019

Initiatives:

Continued roll-out to greenfield compressor
stations

Equipment diagnostics and virtual inspections

Environmental reporting

Asset shutdown process
- Pl Event Frame Integration

Engine / Compressor Modeling Tool
- Real time integration

#PIWorld  ©2019 OSisoft, LLC 35



2019 Initiatives

Asset Shutdown Process (Integrate Pl Event Frames with Maximo EAM System)

Current State Challenges:

» Current process is manual

* Does not Ievera%e existing
technology and PI data

* Email /Text communication not
available for future
troubleshooting

* Maximo data incomplete

Benefits:
* Provide immediate data
* Memorialize prior shutdowns

* Streamline documentation
process

o

3
o
X

0Slsoft.
P| WO rId SAN FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 3
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2019 Initiatives

Investigate /
Plan

Collaborate

g 7 oslsoft
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2019 Initiatives

Integrating PI Vision into Compressor Shutdown Process

o Pl Gision & New Display ‘ D ‘ EQUITRANS\GaliziaN ‘ 9

& Reply EaReply All E}Forward G5IM ©  Event esT
vents S

- Unit 2 - Shutdown Event - Compressor - Compressor Overload
PIMotifications@equitransmidstream.com 281~

TEST_PI_ALERT: None: TEST - Jupiter - Unit 2 - Shutdown Even... o

Wed 3/20 Event Type: Compressor Unit - Shutdown Event - Comp

Asset: . \upilernUnit 2\Compressor v Comments

;@ 3/20/2019 4:19:08 AM - 3/20/2019 4.29:08 AM
[] Automatically refresh the list

Add Comment

TEST - Unit 2 - Shutdown Ev... »
3/20/2019 4:19:08 AM - 3/20/2019 4:29:08 AM

1 Unit 2 - Comp Unit - Manual Data..

Actions and Comments (2)

Notification Name: TEST - Jupiter - Unit 2 - Shutdown Event - Compressor -
Compressor Overload

Trigger Time: 3/20/2019 4:19:08 AM Eastern Daylight Time (GMT-
04:00:00)
Triggering Element Location:

EQUITRANS\GaliziaN commented

4 minutes ago

Test comment - received call from Gas
Control, in Route for investigation

Notification sent to 7 subscriber(s).
6 days ago

EQM\PA\Waynesburg\Gathering\Jupiter\Unit 2\Compressor
Severity: None

Compressor Status: COMPRESSOR OVERLOAD
Engine Status: STOPPED “om
Compressor Speed: -0.22905233502388 NS A0E00 A

3202019 4:29:08 AM

Engine Speed: 0 Trigger Attributes (4)
Assets (2)

Load Step: 5

Suction Control Valve: 100

AMP Load: 0

eRCM Current Torque: 100
CAT Engine Load: 0
COMPRESS ~ COMPRESS
OROVERLO  OR OVERLO
AD AD

Compressor
Triggering Condition: {Error inserting result} Status

Event Frame Details: Event Details Hyperlink Unit2

. STOPPED
Engine Status

STOPPED

O Edit Search Criteria

Event Ahribyles (17)

g 7 oslsoft
Pl\World san FRANCISCO 2019
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2019 Initiatives

Actual vs. Predictive Modeling

O Pl Vision

185 psig 141 psig

% cls 100 o ds L

l998 pm I

52 °F
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Eooo rpm l 1999 pm l I 999 rpm l I999 rpm I
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e ]
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e
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I

]

v 1

# closed % closed
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Ad Hoc Display
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$0029
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)t e
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+5 45

——

100 % Open

] OSlsoft.
> PIWorld s
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S0021
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2019 Initiatives

Predictive Thermodynamic Compressor Modeling Tool

ETRN
Management ETRN ETRN ETRI\_I ETRN
KPI Reporting General Compressor Operations rield
(Sharepoint/ Users Center

Operations

Tech Services
Cognos)

A

| REMOTE PI cOLLECTORS |

| PISYSTEM |

\L

Comp Data Comp Data

| ercm KERNEL SOFTWARE |

| PI ANALYSIS SERVER |

| COMPRESSOR DATA | | ACE SCHEDULER (.NET) |

) 0OSikoit
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2019 Initiatives

Modeling Tool - Pl System Explorer — Analysis / Calculations

[N (Midstream) - Pl System Explorer
File Search View Go Tools Help

@ Database [ Query Date -~ © @& | Back

2 |, Checkin 3 « [&] Refresh

@ New Element

21 New Attribute

Pl System
Explore...

a
= Event Frames
1] Library

== Unit of Measure
&8 contacts

32 Management

e sk o g thers = eROM ks o sty

Pobiants) st

wam

Elements Gathering System
& Elements General Child Elements Attributes ports  Analyses Motification Rules Version
o @ Al Assets
o & 2|t |m Name Value Time Stamp Unit Of Measure
- 60 System 21 Firm Capacity 792 DTH 1/1/1970 12:00:00 AM dekatherm
athering System @ 2 & High Pressure West MM - Flow Rate 2.6105E+05 mscfd 3/25/2019 1:45:39 PM thousand standa.
| @ 7 & Low Pressure East MM - Flow Rate 2.4211E+05 mscld 3/25/2019 :26 PM thousand standa.
L. g @ ' Low Pressure West MM - Flow Rate 4.6471E+05 mscfd 3/25/2019 1:47:31 PM thousand standa.
£ Element Searches rd al Total Discharge o 1/1/1970 12:00:00 AM <None=
a2l Total Suction 967.87 mmcfd 3/25/2019 1:47:31 PM milion cubic feet ...
] <1 PLRCM_Win -8573.4 USD/day 3/25/2019 1:45:00 PM US Dollars per day
rd 1 Total Discharge Flow Rate - o O DU AD Corpress Woteing  TLE:C\le ST Dowrkzats) Ut 2 CM Fie we SocStceiren - 8 x
P "1 Total Discharge Flow Rate - o r e B T ] B T s R ] B ] [
& =) Total Discharge Flow Rate - o | Mba Bkt o R (F5)
” " Total Discharge Flow Rate - o e e
rd i1 Total Discharge Flow Rate o Fiow (dn): 925 wedd
m ” 2J Total Discharge Flow Rate ) R s ow |
oy —
e
.

Grows Tuning Adjustments bersg Used

Povnlond | Pusiw | Wmioed | Mwfim | Pawid | busis Ot i

™
1 2830 m

o0 soum P

13 Attributes

® Skype for Business

What's happening today?
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2019 Initiatives

Business Case — Actual versus Theoretical Revenue Calculator
O Pl Vision Jupiter_ACI_eRCM_Kemel_Vs_PI_Actuals_Station_Dashboard_Vision <] Ad Hoc Display EQUITRANS\SmIthO

Station

STATION OVERVIEW FLOW RATE COMPARISON
if il Difference (%}
e eRCM Flow (mmscfd)  Actual Flow (mmscfd)  Difference (mmscfd) Difference (%) o

UNIT #1 27 — 42

ovsrneoemns | == *
§
o I R g

COMPRESSOR DETAILS
UNILT #4 a2

DEHY OVERVIEW I £
—

= [ =
TOTAL
E—— E<“HNEE?> T

ENVIRONMENTAL STATION UTILIZATION

CAPSTONE DASHBOARD Units Online eRCM Flow (mmscfd)  Actual Flow (mmscfd) % of Max Utilization (%) ’:ﬁ";""’s“"“‘"““ SAlllnis

T z Flow Deviation

ON UNITS ONLY 5 188 179 96 L
02

OIL ANALYSIS
.
ALL UNITS (R ——
o

MANUAL DATA ENTRY

32672010 4:40:28 M 312612010 6:40:28 PMA
UNIT OVERVIEW

Overall Unit Status Link to Dashboard
Unit 1 Dashboard
Unit 2 Dashboard

Unit 3 Dashboard
Unit 5 Dashboard

0Slsoft.
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2019 Initiatives

Business Case — Actual versus Theoretical Revenue Calculator

F15s

H150 e

ey, "
foerey] 1 ﬁ Vi, by
4 ST T W, el
‘1‘”“4‘ '*'HPMTA'\ 'Wk‘!"v{',,i‘w'-v\_mk N

Numbers are for lllustration
only — do not represent
actual information

187,06 mmscid
Total Actual Fiow
173.25 mmscid

SN M'“"Mm“khip““"‘*r'r)' r

eRCM 187 MMSCFD
Vs
ACTUAL 173 MMSCFD

145
212019 6:14-30 PM

325/2019 6:14:30 PM

0Slsoft
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2019 |nitiatives Numbers are for lllustration

Business Case — Actual versus Theoretical Revenue Calculator only — do not represent
actual information

Potential Normalized Revenue Gain/(Lost)
Last 30 Days

STATION 1

§(125,580) e

/ STATION 2
30 Day Total Gain/(LOSS) » $(89 ) 5 2 0) (2,984) «———— VG Gain/[LOSS) Per Day

/ T $(66,180) mm—

S ( 28 1 ) 040 OVERALL GATHERING AREA

(9,368)

0Slsoft.
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Leveraging the Pl System for
Real-Time Operational Intelligence

& equitrans

Midstream

Continue our Digital
Transformation with new
Business Focused Applications

+ Great initial value from leveraging
the Pl System as an operational
data integration, applications, and
analytics infrastructure

* Meet Organizational request for
more operational intelligence

! 0Slsoft.

PI WOF|C| SAN FRANCISCO 2019

Developed 2019 Areas of Focus
to Guide Development; Continue
to Leverage the Pl System as an
operational data infrastructure

Enhanced Operational Intelligence

Act. vs Pred. Compressor Modeling

Act. Vs Theoretical Financial
Performance

Integration with Maximo
e Pl Event Frames
* Compressor Shutdown Process

P—I 92 mmscld
' 3 - wogt
L o |l e —| g e
| -1

Continued Strong Business
Value and Organizational
Cultural Change

» Enhanced, proactive decision making
from self-serve access to
contextualized operational intelligence

 Increased asset utilization

* Increased financial performance via
reduced O&M and Increase in
effective system capacity

#PIWorld  ©2019 OSisoft, LLC
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Speaker Information :
_ € equitrans

i Midstream
Oscar Smith
Sr. Principal Engineer
Equitrans Midstream

OSmith@equitransmidstream.com

Matthew Whiteman

Lead SCADA Specialist

Equitrans Midstream
MWhiteman@equitransmidstream.com

Nicholas Galizia

Sr. Engineer

Equitrans Midstream

—_— NGalizia@egquitransmidstream.com
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Questions?

Please walt for

the microphone i

State your
name & company

& 0Slsoft
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