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Key Differentiator #1

They recognize the focus is delivering
business value defined by a business case
and the time value of money, not technology
or necessarily the cost of the technology
.....they are guided by the “4M” strategy

Make Me More Money!
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Delivering $1B Business Value from
Digital Transformation in ~5 years

COMPANY and GOAL

Deliver $1B in EBITDA by a business transformation
enabled by a digital transformation leveraging the PI
System as a strategic OT data infrastructure for
advanced predictive and proactive analytics

v
CHALLENGE

Deliver strategic business value to

respond to increasing competitive threats;

Change a diverse culture to “act as one” }
with Operational Excellence & continuous
improvement enablement.

Evolved the use of the Pl System as a
tag based historian to an asset based
infrastructure to support cultural change and
data based decision making and
support with advanced predictive and proactive
analytics.

» Evolved from Tag to Pl AF based
infrastructure across the MOL fuels
value chain

* Normalized tag, asset, UOM, and time
using Pl AF as an abstraction layer

» Used data and information to support
business transformation

. Increasing competitive environment in
Eastern Europe

. Variable cracked spread

. Diverse culture across 8 countries
. Low use of data and analytics

. Poor business performance 4 Qtle
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Presentation . . . .

2016 Analytics, 10T, Big Data

Delivering on the MOL Downstream
business transformation goal of $1B and more
importantly, a sustainable cultural change based
on data and information to drive operational
excellence going forward into he 21st century.

» Leading Process Safety Management

 1stQuartile in energy, yields, loss, and
utilization

» OT infrastructure enabling time to value
and value momentum with advanced
analytics including machine learning

3
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Key Differentiator #2

They leverage Pl AF element templates like
lego blocks owned by SMEs and in doing so,
redefined the roles between OT and IT and
enabled OT/IT collaboration via a common
language — “the language of the Pl System”
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TransCanada Anomaly Detection & Predictive Analytics

TransCanada

In business to deliver s
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TransCanada Anomaly Detection & Predictive Analytics

TransCanada
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TransCanada Anomaly Detection & Predictive Analytics

Exception based KPI Dashboard system

TransCanada

In business to deliver p—

Physical Compressor Stations 8 Gifcom

Centrifugal Compressor Templates

Dowriine Runtine Aromaly Detcton
¢ Bt Fans ¢ e Fanes ¢ St s on
+ Dowiie casfcaitn ¢ RKR s

- = + Pamed . e ¢ Horse pover sage + Olndyss

— + Warenanos i + Ehseny + Eaupmetandyss epats

9 Acd gas Removal
& Detvotion

@ Fractonstion Tran
& Gothering Systers
& Merary Removal
© Meter statons

© Narogen Reinjection
& Sulfir Unit

—w Cc~+~XOD®~300

Health Index Templates

@ Sorors
8- @ Mdend Offce
o s
G Un? G Uni_Bes g Uniz_Bose (i
IS Ui t06 @ - @Un g Unt LSV 8- @ NG Ponts
8- & ODriver Equipment Bl § B G U @ Unt_Recpocating_Base 8- @ Poeines
[ oA B B G UM G- g Unt_Tubine_Base B~ @ Crodett
l— @ Bearing Temperatures e 0 & n . 5 @ Compressor Station 1
| 69 Casing Vibration H H B G Unit_Turbne_Alison_Base |~ @ Crodett-Comoressor 1
= - l— @ Lube System G {-- (g Unit_Turbine_GE_Eiase @ CockettCompressor 2
R i @ TS5 Thermocouples iR i G Unit_Tubne_Siemena_Base & Compressor Station 2
R [SE=] G;cwm B B- @ - G Unit_Tusbine. Solar_Bose | & Oota Center
. | Bearing Temperatures 7 - o -
- @ Bearing Vibra - [ Unt_Turbine_Solzr_Cantaur

(9 Discharge Temperature - (3 Unit_Turbine_Soler_Mars
€9 Operation Mode

8 i o C@ndeesn TransCanada Smart
i Urit_Turbine_Salar_Tian
& OT Infrastructure

Monitoring Modules

Anomaly Detection Templates Digital Compressor Stations

(@ OSlsoft. 2017 Canadian Regional Seminars ©2017 OSlsoft, LLC



Portfolio of Templates for Drivers & Compressors
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In business to deliver
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Pl Event Frames — Energy Over consumption events
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Devon'’s Digitally Enhanced Business —
Transformation- “Our Secret Sause” devon

y
A

SOLUTION

I'T

Collaboration
_ Integration
AT Consulting
Alignment

Develop « Platform
ment Support

OT PIAF IT PI AF
~ OT Infrastructure “The Language of PI” (IT Infrastructure)

LEEET Rick Howell - 1IOT, Analytics, and Big Data Conference,
Houston, October 12, 2016
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Key Differentiator #3

They leverage a “hybrid data lake strategy”
and the ability to leverage cleansed,
augmented, and shaped high fidelity historical
and future data to improve their “big data”
applications with “self service” capabilities
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Hybrid “Data Lake”- Leveraging Fit for Design Technologies

“Data Lake”

“Data Warehouse”

“Big Data”

“Cloud”
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Technology other OT data sources Remote & Mobile Assets
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Hybrid “Data Lake”- Leveraging Fit for Design Technologies
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. . . Remote & Mobile Assets

Technology other OT data sources
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Hybrid “Data Lake”- Leveraging Fit for Design Technologies

IT Data Lake/Data Warehouse/Big Data

OT “Data Lake”- Optimized for real-time data & streaming analytics
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Pl System Components
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Hybrid “Data Lake”- Leveraging Fit for Design Technologies

Visual Analytics Data Warehouse / Data Lake | Streaming Analytics — 2017
- Excel ©Spotfire’ - &
TIBCO Software & = "
SAP Buskwssobis COCNOS % g‘(s"l"_ Server loT Hub Machine Learning

O __ORACLE"
esri R e " DATABASE 12

- ‘+*++cb|eou
e ; .

St SpcwrﬁZ

c
. o @ Stream Analytics
.2 @
Power Bl SAP Lumira -~ QII;(T/‘CW m N A - % kafka w

OT “Data Lake”- Optimized for real-time data & streaming analytics

Physical
Physical & Virtualized Private Cloud

Pl System Components
Remote DC & Virtualized Hosted via Private, AWS, Azure, etc

N S a0o0
s @aneeete, S s A Cale
O3 & oogooeos Ceewt A prTTTIIO ‘a S oeh |
d ;
New Sensor Lb_] DCS, SCADA, PLCs, & w R aM
Technology other OT data sources emote & Mobile Assets

© 2017 OSlsoft, LLC

(( OSlsoft. 2017 Canadian Regional Seminars




Hybrid “Data Lake”- Leveraging Fit for Design Technologies
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Hybrid “Data Lake”- Leveraging Fit for Design Technologies
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The Smart OT Infrastructure is Designed to Deal with the
Unique Characteristics of Time Series data and Metadata
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Refocusing on Data Use vs Cleansing and Preparation
Hybrid “Data Lake” Approach vs a pure RDB “Data Lake” Approach

0,
100% 100%

9% Preparation

80%

90%
80%

70% Action

60%

70%

60%

50%
o _ 30% Prep Analysis
30 Analysis 20%
ZOQ/D 100/0 - -
. Action 0%

10%

0%

Spending more time getting new, actionable

Data cleansing and preparation tasks can take insights from existing data sets....minimizing
50-80% of the development time and cost the “lost opportunity costs”
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The OT Data Model(PI AF) is Foundational for Higher
Level Analytics & The Power of Choice and Self-Serve Bl
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Key Differentiator #4

They define “analytics” and “Layers of
analytics” as a framework for their
analytical journey with a mapping of
examples and use an infrastructure
approach leveraging the OT Infrastructure
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An Evolutionary Approach to Analytics

Laying the Analytical Foundation with Pl AF

Descriptive & Prescriptive Q= APpp * kh
time Streaming Analytics P _ AL
Real-time Streaming Analytics Level 1 Predictive 141 2uBﬂ{zn L3 _|_g}
Human Analytics Real-time, contextual, exception
based decision support i

Time, Even
and Asset
Context
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Evolutionary Approach to Analytics- Moving up the Ladder

Community ML/AI

Tactical ML/AI

Tabular

Context

and Asset
Context

Predictive _
Statistical Modelling Visual
& Machine Learning/Al Dashboards &
(Pattern Recognition) Multidimensional Assessment
Level 2+ Predictive

Strategic ML/AI
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LAt WY IIIIH

APpp * kh

Descriptive & Prescriptive Q=

o e _3
Level 1 Predictive 141.2uBy {In 2= — 4 + 5}

Real-time, contextual, exception
based decision support
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An Evolutionary Approach to Analytics- Moving to the Edge
: Predictive _
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An Evolutionary Approach to Analytics- Enabled by Pl AF

: Predictive _
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Evolutionary Approach to Analytics- The Hybrid Data Lake
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TransCanada

In business to deliver

Our Focus Over Time ¢

Executive
Dashboards

Compression Reliability Enterprise Analytics

Gas Quality
2012 -2013 2013 -2014 2015 - 2016

P
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An Infrastructure Investment Approach - “OT Data Utility”

‘ Enterprise Analytics

. Gas Quality

Storage Analytics

« Compression Reliability

Initial Infrastructure Value

“Human Analytics”

Infrastructure Initial
== Investment

VALUE Now ' VALUE OVER TIME
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Why Leverage the Smart OT Infrastructure?

Scalabiliy

* Highly Scalable
« Smart Asset Objects (Element Templates)
* Inheritance — Ability to modularize and shape

Dynamic, Logical Asset Structure

* Model our equipment fleet using a logical structure that is
familiar to our engineers and analysts — “in context”

« Bring operational time-series data and relational asset data
together to implement complex calculations & analytics

Test and Validate- Ability to Evolve Over Time

« Develop hypophysis for anomaly and modify analytics

* Run the analytics back in time to test and validate the
revised algorithms

« Once validated in template, rapidly propagate to all instances
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Calculating Expected Heat Rate TransCanada

In business to deliver
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L =] BHP_Mominal 8710.27322604474 BHP LiM=. [M;N=.[N;0=.|0;P=.|P;Q=. |Q;X=FC_MaxSpeed;[if not(S) then 0 else (A + C™ +E™"2 + G35 +
I¥% 44 + K=HA5 + MG + 06T + QB 1 + BN +D¥HA2 + P53 + H®HAG + I9%A5 + L% +
® | ElFueRate_Nominal | 71.1036975854648 MCFH N7+ g
mmmE e o
Vs rrs P Calculate Actual Heat Rate
B =1 T5_Nominal 1394.55524035539 °F
Data Reference: | Formula w |
B =1 77_MNominal 925,386891989674 °F
| Settings... |
A=lnit_BHP;B=Unit_Fuel;C=Unit BTU; [if badval(&) or badval(B) then 0 else if A<=30
9843'5833450345 ETUO-H.G!B'-'P-hr en o ek {B*{moommlglsn;n]

P
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Example of Predictive Analytics in PI AF — Expected vs Actual

EA'EMding using KPI'Strategy.

Compression\Houma\Unit01\Gas Compressor\Discharge Temperature|Cylinder 1 Discharge Temperature X

Smoothness None ¥ Steady State Yes ¥ Start aug 12 End aug 26 - i a i sca . ada
In business to deliver
160

140+
120+
100+
80+
G0
40+

207 Measured discharge temperature
0- deviating from the Nominal

B Cylinder 1 Discharge Temperature M Nominal Powered by ZingChart

Found partially damaged
compressor valve.
The valve was replaced in a
\ planned & controlled manner. )
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Compression Availability Compliance (( TransCanad
anada

In business to deliver

Availability Map Compliance By Year Visibility

99.0%  9g6% .
97.4%  97.3% * Real-time dashboard

Availability Map Compliance [14 Day)
93.0%
92.0%
88.0% 33
86.0%
* Monthly scorecard reporting
to president
2010 2011 2012 2013 2014 2015 2016 2017
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Delivering ~$25M since EA in 2012 from Anomaly Detection

Q TransCanada

In business to deliver

Color by
Quarter
130 128 ®a
®az
120
110 $®a2
a4
100
a0
B0
70
B0
50
40 32
> 21 [
20 8 —
10 1 [ &
o
2011 2012 2013 2014 2015 2016 2017
Color by
Quarter
sam $10.652mM -
S10M @ a2
S9M ®a3
$7.9485M @ ad
S8M
5™
36M
55M
S4M
S3M $2.101M $1.93M $1.96M
i oSk stam
s $94.5k — e SRS $1.593M
I _
2011 2012 2013 2014 2015 2016 2017
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O PI V|5|on

@ Petrolux Land Ri

—
Ll "A’ Petrolux
i Upstream
Well
Cument Well ID ‘Well ID-105
Hole Section Lateral
Phase of Gurrent Hole Section Driting
I% Reports S nsips
L . Depth Profile
Land Rigs
=
BitPosition]
1313 f

Rig Overview

Mud Motor Performance

Drilling Efficiency Dashboard

-14,000
T//Z017 120000 AM  &d  TH4/2017 12:00-00 AM

Y | EventType

028
TIB2097 12:00:00 AM

716/2017 12:00:00 AM

DrillingRig1 - Rig Overview

Description ¥ Value
WOB 3
Top Drive Top Drive RPMS o
ROP 34
Haie Depth 1332
9752
r 20 3.000

Draw - Works

)

FUEF2017 12:00:00 A

Y | astnTme T

End Time Y | Duration

Operational Timeline

=] 8d

@ @ NewDispiay | [L] | osnonarcerode

ElL

+ Ad Hoc Display

‘Current Drilling Parameters

Mud Volume

Units 631.6 bhl
kb 1.000-
= 200
o 600,
400
®
E
psi

[

Drilling Parameters

[M:M]

TO_RPM
Drpm

DiffPress
0752 psi

&d TI42017 12:00:00 AM

Shift

Crew A Night

Drilling

Flat Time

Casing
mazorrizonoo s N Tripping

Now
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Mame Expression
HEssoRE (Tagval( 'Drill Strength','*‘);?revVal('Drill Strength’, "*-1m" )}/ ("*"-PrevEvent('Drill Strength',"*-1m"})
D&51lopelCheck BadVal( 'Drill Strength Slope') or 'Drill Strength Slope’=@
MSESlope If MS5ECheck=True Then NoOutput() Else
(TagVal{ "MSE", *')-PrevVal( 'MSE", ' *-1m'))/("*' -PrevEvent( 'MSE', *-1m"))
MSESlopeCheck BadVal( 'MSE Slope') or 'MSE Slope'=0
MSEDS If DsSlopeCheck=True or MSESlopeCheck=True Then MoOutput() Else
M5E5lope/D551ope
RatioSlone If RatioCheck=True Then MoOutput() Else
P ("MSE_D5 Slope’-PrewVal('MSE_Ds Slope',"*-1m"))/('*'-PrevEvent('MSE_D5 Slope’,'*-1m'))
If M5ECheck=True or D5Check=True or RatioCheck=True Then NoOutput() Else
ucs If MSESlope»@ and D5slope»® and RatioSlope<@ Then 8 Else
If M5Ezlope<@ and D5Slope<@ and Ratioslope»® Then 1 Else
MoOutput()
If M5ECheck=True or D5Check=True or RatioCheck=True Then NoOutput() Else
BitBalling If MSESlope»® and DSSlope»@ and RatioSlope<® Then 1 Else
MoOutput()
If M5ECheck=True or D5Check=True or RatioCheck=True Then NoOutput() Else
Vibration If MSESlope»@ and D5Slope»@ and RatioSlope»® Then 1 Else
MoOutput()
If M5ECheck=True or D3Check=True or RatioCheck=True Then NoOutput() Else
Wear If M5ESlopex@ and D5S5lope»d and RatioSlope<® Then 1 Else
MoOutput()
If UC5=@ Then @ Else
If UCS=1 Then 1 Else
‘oo . If BitBalling=1 Then 2 Else
Drill funct . .
rillinghysfunction If Vibration=1 Then 3 Else
If Wear=1 Then 4 Else
NoQutput()

P
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OSisoft
© pi Vision R O newnispiay | [ | oswmarcerse | @
(5] RealTime Land Drilling Dashboard ~ Asset: +AdHocDisplay 30 )
) Hole Depth

Rotary Torque

Bit Depth

13196

fest

16,431

ft-lbs

17:00 17:00

68.896

psi

17:00

17:00
z 1S chart by amCharts amCha a am S cha amCharts
Rig State chart b 35 by amCharts 1S chart by h h
Rotary Drilling 18:00 18:00 18:00 18:00 ':Jj
19:00 19:00 19:00 19:00 ﬁJ
Hole Section §
Lateral 20:00 20:00 20:00 ST ‘TI
N
@ @ o =
- E >21:00 E 21:00 E 21:00 E 21:00 3
Hole Section Phase = = = =
- . i
Drllllng 22:00 22:00 22:00 22:00 E
23:00 23:00 23:00 2EEL) ;
e
- - E - o
EOATY e e e 01:00 D) F——————r———— 01:00 +—— S5
-200 0 200 400 =1 o A =0 -1,000 o 1,000 2,000
Value value alwe

- s [P [ Now | [ 7namo171o000AM |
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Well Phase Analysis

-10K
100
-15K
50
-20K [ - _—

b} 5 10 15 20 Surface rtermediate Production Curve Laters Rig Move
Spud Days Vertica

)

=
ol
M

e Sectio e B Phas
an
Surface TripOut Casing Hnknown Eack fzam
Rig Move Intermediate Tripping In
oK InSlips
Tripln Slationa_..
Prod_.
20K Pumpi...
= Pumpi...
Ream
Curve 10K Drilling
Rig Move
Lateral Slide Drilling Rotary Drilling
oK Rotate & Circulate

Well ID-107
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WOB vs. Bit Speed

R, o
4 -‘; - oo .;
58 «'® : ﬁ. >

2% o . .
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=

ROP vs. Bit Speed
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Bit Speed vs. WOB and ROP
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Marker by:
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Color by:
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Defining, Rationalization & Distribution of “Analytics”
......Layers of Analytics” @

Analytics and Predictions for :

m ANA ST TRV ET [ R NEETga[[g[o/i=1eM -  Dynamic or “smart” IOW/targets/APM/PSM
Data/Advanced An alytics - “How do you “smooth” operations?
- How do you optimize the yields?
Enabled by the OT Infrastructure - How do we optimize the fuels value chain?
Analytics & Predictions for :
BE Microsoft Azure Tactical Machine Learning/Big - Coker Hotspot _ 27+ Tactical
Data/Advanced Analytics - Hydro treater sulfur in product ML Apps in
S RN R Ny | Lydro treater cloud point '
na - Bromine Index Benzene productlon

- Coke drum filling & removal

Analytics and Predictions for:

Real-time Analytics — - Corrosion analytics (HTHA, chlorides, etc.)
In the OT Infrastructure - Natural gas & electrical peak exceedances
- CBM - exchangers, rotating equipment, etc.
- Environmental Limit predictions.

Human Analytics Enablement of: 61,000 Event
Integrated Control Enabled By and In the OT - Data Based Decisions frames across
& Safety Systems Infrastructure - Real-time situational awareness 6 plant
Excel Files - Management by exception eI

© 2017 OSlsoft, LLC
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Natural Gas Consumption Prediction

BackGround

» Huge saving possibilities in the decrease of
contracted natural gas daily maximum amount

Problem

* High penalty on daily amount exceedance
* Alerting system was needed
md SoOlution

« Consumption prediction calculations in Pl Analysis

* Detailed information on PI Vision display (about
consumption, prediction, contacts of decision
makers)

« E-mail alerting system in Notifications

@ OSlsoft. 2017 Canadian Regional Seminars

& Elements General | Child Elements | Attrbutes [Ports | Analyses | Version
k- & APC
@ ARGUS
& Control loops DR IF“’”
- £ Danube Refinery [/ @] name =|value 1
(@ Energy Consumption Predictions
£ ) MOLHU NatGas Cons = Category: <None>
- & DF C3 compressor stop » (=1 CoreSight Link {http: [jmolszhbpicore /Coresight/# /PEDL.. |1
(5 DF Fuel Oil Buming in BoilerPlant i i
& DF Fuel Oll Increase Category: Auxiiary Calculations
(J DF GFR P8 BlowDown Increase
& DF FB Own Bumning AV2 = Category: Consumption Calculations
5 DF PB Own Burning AV3 #| ¥ Cumulated Daily Consumption 18723164 M] E
- [ TVK GasTurbine Stop
& TVK Gil Burning Increase % ¥ Current Consumption 1991855,5 MI/h E
Ere KPI Syster
) g E;E;YTESZ:S m % ¥ Predicted Daily Consumption 49276016 MJ E
@ Flare Monitoring = Category: Exceedance Calculations
& 1ow
- 63 Siafok #| =] Alert State 4 b
g ?SZ"" %| [ HI Limit Exceedance oM !
: an
& Technology DataSheet = Category: Limits
& Tisza Refinery
o 6 Zala Refinery 2 (=1 HI Alert 59500000 M3 1
&}, Element Searches 2 (=] HIHI Alert 51000000 MJ 1
(5, Element Search 1
s =] LO Alert oMl 1
2 (=] LOLO Alert oMI 1
| General | chid Elements | Attributes | Ports | Analyses | version |
udl u
e B Name Cenfiguration Schedule Qutput(s) Backfilling = O
(] feo Auxiliary Caleulations RemainingDayRatio := In... Frequency=120... RemainingDayPart; RefD... d
] fid  CumulatedDailyConsumption  CumulatedDailyConsump... Frequency=120... Cumulated Daily Consum... ]
(] fta  CurrentConsumption CurrentConsumption := T... Frequency=120... Current Consumption (] 3 A
] fiy  PredictedDailyConsumption  SecondsToMextGasDayTu... Frequency=120.. Predicted Daily Consump... )
Name Expression

SecondsToNextGasDayTurn

Int(Bod('*-6h" )+ +38h"-"*")

PredictedDailyConsumption

‘Cumulated Daily Consumption'+'Current Consumption'*SecondsToNextGasDayTurn/3600

Add a new expression
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Integration of the OT Infrastructure & SAP PM

Smart OT Infrastructure Connection SAP PM
« Process database (WebLogic) e Technical database
*» Online analysis of process
information” g Calculated asset * Management of
health maintenance processes

» Calculation of asset health _

— Asset condition * Creation of work orders or

— Number of Cycles notifications

— Running hours

Maintenance
related information

— Performance Trigger maintenance

. User Interface strategies based on asset

— PI Coresight health
— Pl DataLink

All Rotating Equipment, Exchangers, Critical Valves, critical
equipment etc. are now on CBM vs Time Based and use a
Heath Index that MOL Subject Matter Experts Maintain in the
asset template — Changes propagate across the MOL Enterprise

. 2017 Canadian Regional Seminars
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Key Differentiator #5

They see IOT as an extension of the PI
System Infrastructure via IOT connectors as
required to mesh 10T data with the wired
sensory data..not a rush to “the cloud”
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Typical Industrial 10T Architecture

3 Party Cloud
Services/Apps

3 Party Cloud

3 Party Cloud Services/Apps

Services/Apps
1 ’\\
7

Public / : \ \
———————— 7-—————————————————IL——————-\-\————————————————————1:———————
Private / / Y Y

1 ,’ \\ \\

1 1 \ \

1 I \ \

1 1 \ \

I 1 \ \

| | ‘ : ‘

: Automation : \ Automation \

! System ! \ System !

! 1

Private i Il : |
_______ +_______ e e T |,
Edge 1 \ H

1 1 1

Gateway Smart Sensor Smart Sensor

T

i b0
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Brining DCS/SCADA and I0T/Edge Data together in Context

3 Party Cloud

3 Party Cloud
Services/Apps

Services/Apps

3 Party Cloud
Services/Apps

Public
Private
Automation Automation
System System
Private
—_————— —_—— = — - —— e e = =Y — — - — | - - - - Edge Data
Edge Connector Open Edge Store

Module

Gateway Smart Sensor Gateway

T

Smart Sensor

S $06
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Edge Connector Management

Enterprise PI

Server

On Premises

Pl Connector Pl Connector

DMz Relay Admin Server
I
___________ ! _——— e — ————
1
Edge i
/ X \
/ 1
/ \
Edge Data
Connector M Application Open Edge Pl Store Edge Data
Module System Store
Linux Any OS Windows
Windows Linux Windows Linux
_______________________________________________________________________________________________________________ e
o Sy O S suc am ..
ﬁ £ 1 E\ %\\ D .~¢'§'$,[®1.—$ h ok g l !.nm: 7 Y D oD »
" B aum F :
Assets  Automation Systems Edge Devices Sensors Remote Assets  Edge Devices Sensors
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Edge Connector Management

Enterprise PI
Server

On Premises

@ .
’ Admin

— o . O o e e — o S S e e R M D O Em O e e e e S e e e e e e e e e e e e e e e e e e e e e
7

7
7

'S

Sl (T 1200.0.0:517 Lu e siniy

Pl Cannastar Adminaation o

Components Routing

Details

Data Sources - | Dala Bources t | Cennectsrs i Relays {  Destinations
© OPC UA Sorver 1
@ OPC UA Server 2 | @ OPC UA Server 1
© Rodlish Sorvar 1
@ Redfizh Server 2
@ Rodlish Server 3

& 2Po oo © Connactar Rolay | |o§~f.';;°,;ﬂ;:-msm

Fodfich & DMZ Connector Re.... Bttt

| & Corporste Pl Senver 2

| © OPC UA Server 2

Connectors

@ OPC LA Connectar 1 OPC L

@ Redfish Connector 1 Radfish °
© Redfish Connector 2 Redfish Fedish Server |

Relays

| & Fdfish Connactor 2

Redfish Connactor 1 DMZ Pl Server
@ : O | Server

| @ Redfish Server 3 EEEE

@ Connactor Ralay
@ DMZ Conneclor Relay

| @ Rediish Servar 2 |

Dastinations

* @ Comorate Pl Server Pl
@ Corporata Pl Server 21
@ DMZ Pl Server E

# Edit Routing Configuration

2017 Canadian Regional Seminars

Pl Connector
Relay

\

T e e N S

~

I
1
1
1
/ 1
1
I
1

Edge Data
]

Edge Data
Store

Store

System

Windows

Windows

Remote Assets Edge Devices Sensors
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Key Differentiator #6

They simplified and standardized
calculations and analytics by migrating to
the Pl System OT infrastructure
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Standardizing Calculations & Analytics

Solution 2

Excel (calculations, Other Systems Excel Services Web/ Ot_her S_yst_ems
analytics, reporting, Calculations, analytics Visualization/ Visualization Visualization,

Visualization) Visualization, reporting Reporting (Web) Mobility reporting

Smart OT Infrastructure W e

Solution B

“PI Historian”

(Asset Based Templates) [ @ Poctanston Tren
(Tag Based) ; : |- @ cswu s
I | | i~ @ Mercury Removal
Calculations, analvtics 8 reay Reno
=~ @ Nitrogen Reinjection
H & Sulfur Unit
@ Sweetning Unit

1

Data Sources %'FE-
(DCS/SCADA/PLC, etc.
Non-control Calculations Data Sources Other Data Sources
(DCS/SCADA/PLC, Financial, Maintenance,
Historians (WW, etc). table lookup, etc.

Lo @ Tol gas Treating
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Pl System Used for Eliminating Spreadsheets (conta)

=~ noble
Using PI Vision to ELIMINATE Excel all together from the equation energy

| Timbro LC13-73HN Above Critical? Ovwver Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
el "'520.83 486.35 301.78 400
mcfd mcfd mcfd mcfd
Timbro L..74-1HN Above Critical? Ovwver Under Critical Allocanon Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
= 32592 846.58 516.08 291.43 400
===
| mcfd mcfd mcfd mcfd mcfd
| Timbro LC13-74HN Above Critical? Over Under Critical Allocation Meter Cu Critical Velocity Gas Lift lnjectlon Injection Set Point
—————— - I —————————————— P —— |
-170.67 182.03 400
mcfd mcfd mcfd
Timbro L..75- 1HN Above Critical? Over Under Critical Allocation Meter Cu Critical Velocrty Gas Lift lnjectlon Injection Set Point
H——————— - P S, -
-147.54 | 458.79 38223 " 2828 400
mcfd ! mcfd mcfd mcfd mcfd
Timbro LC13-75HN Above Critical? Ovwver Under Critical Allocation Meter Cu Critical Velocny Gas Lift Injection Injection Set Point
e S————— [~ e —a] O RS BTy STum—
S 63856 65.622
T eas | mcfd | mcfd :
Timbro L..76-1HN Above Critical? Over Under Critical Allocation Meter Cu Cnhcal Velocnty Gas Lift Injection ln;echon Set Point
e = 44.696 "504.19 O —
mcfd mcfd mcfd
| Timbro LC13-76HN Above Critical? Over Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
T - e —————— |
-92.636
mcfd
Timbro L..77-. 1HN Above Critical? Over Under Cirtical Allocation Meter Cu Critical Veloctty Ave Gas Lift Injection Injection Set Point
e - —————— |
-977.98 To977.98
mcfd : mcfd
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Pl Asset Analytics for Well Performance Calculations

| General [ child Elements | Attributes [ Ports | Analyses |version|
o | Name: Critical Velocity
e B @ Name Backfilling Description:
@ @ f® CasingPressure Yesterday Avg (V] ateoaes \ B
©®@ w f® Citical Velocity (V] : /
@ m f® Crtical Velocity Yesterday Avg & Analysis Type: Expression Rollup (O Event Frame Generation
@ ® f® NetGas ®
@ w o OverUnder PACR @
@ m f® PACR Yesterday Avg (V]
@ 8 f® Tubing Pressure Yesterday A... (V]
Name Expression Value Output Attribute
Ptbg 'Tubing Pressure’ 117.94 psi Map
dt 'Tubing Size" 2441in Map
T if Badval('Allocation Meter Temperature') then 90 else ‘Allocation Meter Temperature' 43925degF Map
z 0.97 097 Map
pl 7 it Map
ColemansCV  [4.434*((((7.481*p_1)-0.0031%(P_TBG))"@.25)/(0.0031*P_TBG)*8.5)*(Pi()*3.067*(P_TBG)*(d_t~2)*1000)/(576*Z*(T+460)) 47357 Map
TurnersCV  [5.62*((((7.481%p_1)-0.0031%(P_TBG))~0.25)/(8.0031*P_TBG)@.5)*(Pi()*3.067%(P_TBG)*(d_t*2)*1000)/ (576*Z*(T+460)) 600.24 Map
CalculatedCV|if (P_TBG<1000)then(Colemans_CV)Else(Turners_CV) 47357 Critical Velocity
Add a new expression

P
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Key Differentiator #7

They see new value from applying
analytics and outsourcing via the digital
value chain — the community model




Integrating the Digital Value Chain with Pl Cloud Connect

Pl Cloud Connect OX‘Y Supplier
v as Stuck Evel gC - Plug Model
devon BALL DROP FRAC PLUG

Coiled Tublng Analytlcs N®Y & devon

Quality

== Production

! 30|ﬂl' Tllrhllles = Equipment

A Caterpillr Company Performance
/ \ Aq:nf

BATEHPII.I.AR M’dstream reiby(

Community Model
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Summary - Key Differentiators

1. Guided by the 4M Strategy — “Make Me More Money”

2. Leverage Pl AF element templates.... owned by SMEs

3. Use a “hybrid data lake strategy”

4. Define and leverage “Layers of analytics”..and work up and down
5. See IOT as an extension of the Pl System Infrastructure

6. Simplified and standardized calculations and analytics in Pl AF

7. Moving to analytics on the digital value chain —the community model
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Craig Harclerode
Charclerode@osisoft.com
O&G Industry Principal
OSlsoft
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