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Takeaways — Digital Transformation & Enterprise Infrastructure

«  Digital Transformation OT=Operations Technology
— Digital enablement

— Automate or Change business process — the way of doing work
— People, Process, Technology
— Collaborative work environment

«  Enterprise Infrastructure (for OT data)
— Sensor data (SCADA, PLC,...), loT data,...
— Machine condition data — vibration, oil analysis, ...
— Other metadata, contextual data, any data to enrich sensor data...

*  PI System as the foundational data infrastructure for operational excellence
— Layers of Analytics — Descriptive, Diagnostic, Predictive, Prescriptive

*  New offerings

— Edge Data Store (EDS)

— OSlsoft Cloud Services (OCS)
— OSlsoft Message Format (OMF)
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OSlsoft Ranked Number One In I0T Platforms

C # finance.yahoo.com/news/osisoft-ranked-number-one-iot-120000017.html
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+32.14 (+1.09%) +319.92 (+1.21%) +106.26 (+1.34%) +26.54 (+1.79%) +1.36 (+2.54%) 7.40 (-0.49%)

OSlsoft Ranked
Number One in loT
Platforms for

Industrial
Applications in
New Report

ON PR Newswire September 16, 2019

Call any version of a model at any time.

ALGORITHMIA

See for yourself

Oslsoft's Pl System achieves top score over PTC, GE and others in annual PAC
RADAR analysis for its capabilities, ecosystem and large installed base.

SAN LEANDRO, Calif., Sept. 16, 2019 /PRNewswire-PRWeb/ - OSlsoft LLC, a leader in
data intelligence for critical operations, was named Best in Class in the Platforms for 0T &
AR in Europe 2019 PAC RADAR report from teknowlogy, achieving a higher score than
any other company in the survey.

Teknowlogy Group conducted an in-depth analysis of leading companies specifically
focused on loT platforms for industrial applications such as GE, Siemens, PTC, Microsoft,
Adamos and SAP. Companies were rated on their strategic focus, differentiating
capabilities, portfolio of applications to support different industrial use cases, client
references, partner ecosystem and ability to grow, among other factors.

The firm then performed a numerical ranking based on its findings on a 1 to 5 scale, with 1
being the highest score and 5 being the lowest, through its PAC RADAR methodologies.
OSlsoft achieved an overall rating of 1.58 compared to an average of 2.24 for the

Source: https://finance.yahoo.com/news/osisoft-ranked-number-one-iot-120000017.html
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Transformation - the Pattern and the Anti-Pattern
MINDSET SHIFTS
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Ideas Drawn by: Tanmay Vora | @tnvora | QAspire.com

Sketchnote by: Tanmay Vora | @tovora | QAspire.com

https://www.thoughtworks.com/insights/blog/unfinished-business-organizational-transformation
https://www.thoughtworks.com/insights/blog/seven-pitfalls-avoid-during-organizational-transformation
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Transforming The Way We Think
From Digital Transformation to Full Field Analytics

O
£

6 - Model Predictive Control
5 - Pl Future Data

4 - Automatic Adjustments
3 - Pl Analytics

2 - Alarm Notification

1 - Routine Inspection

@ Target State

https://www.osisoft.com/presentations/from-digital-oilfield-to-digital-transformation-to-full-field-analytics/
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OXY - Water tank - Transformation from Manual to
Automated

O Pl \}ision @ New Display E] | NAOXYsherrodk ‘ (2]

@ Test Display  Asset: | Water Tank 1+ V¥

8
i}

« AdHocDisplay  [] v

Producing Well
roducing Vvells Injection Wells

M
Disposal Wells
i | Water Tank

Running

"
..Ji ‘

Running

Running

4/4/2019 2:12:03 AM

Now 4/4/2019 10:12:03 AM
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1 — Manual Exception Identification

D Test Display sat. |Water Tank 1+ ¥
1 e Producing Wells —
6 Analytics to Act on Predictions njection Wells
) Disposal Wells

Water Tank

447.74
Running
Separator 254.23

5 @ Analytics to Predict Optimization .J -
4 @ Analytics to Act on Exceptions IJ

2 -
e Manual Exception Identification ‘n
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Manual high tank level
identified on daily route




2 — Management by Exception

Vs Test Display ~ Asset: | Water Tank 1+ ¥
: . Producing Wells -
6 Analytics to Act on Predictions njection Wells
o Tl Disposal Wells
— | vl ater Tan
2 . 44774
el Separator | ' 25423

5 @ Analytics to Predict Optimization .J -
4 @ Analytics to Act on Exceptions

Operator receives a high tank

level alarm and goes to this
facility first

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 8



6 @ Analytics to Act on Predictions
5 @ Analytics to Predict Optimization
4 @ Analytics to Act on Exceptions

> @

1 @ Manual Exception Identification

Injection Wells

Disposal Wells
Water Tank

25423

Pl System Analytics identifies
an exception - High water

tank level & disposal wells not
100% open

¢

© Copyright 2019 OSlsoft, LLC
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4 — Analytics to Act on Exceptions

Injection Wells

6 @ Analytics to Act on Predictions
5 @ Analytics to Predict Optimization

Disposal Wells
Water Tank

254.23

2 Automatic adjustment of

> disposal wells to reduce high
| (&

tank level

(& OSl-oi. © Copyright 2019 OSlsoft, LLC
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5 — Analytics to Predict Optimization

Injection Wells

6 @ Analytics to Act on Predictions

Disposal Wells
Water Tank

25423

2 PI System Future Data

- predicts a high level,
L (@

providing more time to
respond

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 11



6 — Analytics to Act on Predictions

@ Analytics to Act on Predictions

Analytics to Predict Optimization
4 @ Analytics to Act on Exceptions

s @

2 Q Automatic adjustment of

disposal and producing wells
1 (@

to maintain optimal tank level

Injection Wells

Disposal Wells

Water Tank

254.23
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Occidental Petroleum
Levering the Pl System
to Drive Change

CHALLENGE

Transform the way we Operate our fields more Increasing operational
work like a manufacturing efficiency
plant using full field
analytics
» Take advantage of the massive * Use PI data to be able to + We're still early in the game. but
amounts of data we have in our predict and prevent upset we're making progress in
Pl systems to change our work conditions

transforming our operations
processes

from reactive to predictive and
preventative

https://www.osisoft.com/presentations/from-digital-oilfield-to-digital-transformation-to-full-field-analytics/
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What can | do with Pl System?
Asset Health roqess Optimizatipn_
'v =k B - " - "‘ — N\ | ;
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he Modern Pl System
@

- Notifications

@

Event Frames ®
Analysis %{3

Pl Asset

0

i :>]‘%

Q

Pl Data
Archive

@

E

Interfaces & Pl Connectors

=" e oo E
omm - | 7y Pl Server

Pl Integrators & % SOL Server H Hsas
Pl System Access ORACLE"
w=?f-f—: JDEdwards

whie

1. Connect to relevant sources

2. Collect and archive data
3. Assign context (asset-based)
4. Add Analytics logic

5. Alert and notify
6. Visualize

Pl Vision
r .

N\ i * Pl ProcessBook

PI DataLink
Pl Visualization

Suite

oy =1 8

@ OSlsoft,
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A use case

Asset Health

Problem
Wind Farm can’t meet generation targets

Why?
Wind Turbine availability is low due to curtailment
and unplanned downtime

Target
Increase Wind Turbine availability to 95%

How?
Find biggest cause of lost production

@ OSlsoft,
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Wind farm data model

File Search View Go Tools Help
° Database [T] Query Date ~ (@ ﬁ 0 Back B( CheckIn %) « Refresh | '3} New Element - =] New Attribute

Elements GEO5
Elements General Child Elements Aftributes Ports Analyses Notification Rules Version E .
= (@ Generation
(3 Equipment List Filter EE] HRH Temp Heat Rate Dev ~ || General Table Define Table Version
(3 Fossil Generating Station B HRSG Information WindSpeedCurve
& Matador 1 CCGT 1 - [ Manufacturer Power Curve
(3 OSlsoft Power =] Category: Current Conditions - [B Max Loads ‘Filfer
=
(3 PowerCo . ° ~1 Adjusted Wind Speed 16.756 m/s 2] Metadata Wind Actual )
(3 Solar Power Generation Fleet . [B) Meter Information Speed Power TimeStamp
{1 Wind Power Generation Fleet £ =1 Air Density 1.2465 kg/m3 - @ Pole Transformer Locations » 0 3/8/2017 ...
(w] W?nd Pm.uver Maintenance Crews ° =1 Amblent Temperature 10 °C B PowerCo - Assets Identificatior 1 100 3/8/2017 ...
..... 9 Windtopia . & shifts 2 225 3/8/2017 ...
- {3 Big Buffalo Wind Farm 8 =1 Caculated Ambient Press... 101.31 kPa - [ Targel AHGO Temperature 3 400 3/8/2017 ...
= (3 Black Mesa Wind Farm L oom < Wind Deviation 1s 18.683 © - B Target RH Temperature 4 600 3/8/2017 ...
i & GEOS 2 Target RH Temperature Deg C 3 800 3/8/2017 ...
(9 GE06 v = | & Wind Deviation 105 -6° - g oot Ft’ ) 0 6 1000 3/8/2017 ...
[ 5aw i T B obivbemivimmtl |
(¥ Black Wolf Wind Farm . 8 1200 3/8/2017 ...
T AL v oom 7 Wind Speed 10 Min StDev  1.3006 m/s [E WindSpeedCurve 9 1300 3/8/2017 ...
e s . s N . on
{5 Transmission and Distribution = )
9 Weather L] < wind Speed Forecast 6.8261 m/s = __] Categories 12 1425 3/8/2017 ...
/ ] Analysis Categories 13 1450 3/8/2017 ...
Element Searches 8 = Wind Turbulence 19.4 % ‘ﬂ
a i -~ =] Attribute Categories 14 1500 3/8/2017 ...
g egory: Energy&Power - (@] Element Categories i: ifﬁ:gg g‘{gﬁgi;
Y om &7 Adive Power 748.65 kW ,j,l Notification Rule Categories 1625 3/8/2017
5 7 -+] Reference Type Categories
""""" E LI # Active Power - 10 min ro... 409 kW - (@] Table Categories o
v @& | 4% Apparent Power 411.36 kW
[~ Event Frames < S— >
. v ® % | ¥ Apparent Power - 10 mi... 411.36 kW
Iﬁ Library (7 Elements
| i e |- 256.72 kW
=™ Unit of Measure [~ Event Frames
B Contacts v @& | &% Energy Delta - Hourly 0.20675 MWh
n
Le moa I‘ Crnarmns Neadoackinn MNaihe T 2074 MATh

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 17
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O pi vision
Q@

'8

Windtopia Home  Asset: Windtopia+ ¥

TTWindtopia

(@ @ New Display D

+ Ad Hoc Dispiay

Total Production
8,187.5 kw

Expected Production

r

Turbines Available

100 %

Daily Revenue

2,/89.2 %

Big Buffalo Wind Farm @

Black Mesa Wind Farm

Expected Power: 3,495.7 kw
3,559.6 kw

Current Power:

I
1,000 2,000 3,000 4,000 5,000

<
Actual Capacity Factor: 49
I_l | | | .| | | I I !
0 10 20 30 40 50 60 70 80 90 100
) | Availability Factor: 65

0 10 20 30 40 50 60 70 &0 90 100

Black Wolf Wind Farm O

Expected Power: 2

Current Power:

/)

Actual Capacity Factor: 80

| e — — -
0 10 20 30 40 50 60 70 80 90 100

Availability Factor: 44

0O 10 20 30 40 50 60 70 80 90 100

Expected Power: 2,274 kW
Current Power: 2,136.9 kw

ey

0 1,000 2,000 3.000 4,000 5,000

Actual Capacity Factor: 42 ¢

Availability Factor: 74 %
0 10 20 30 40 50 60 70 80 S0 100

1/3/2018 8:37:48 PM

osl
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Wind Farm
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Self funding deployment

Increased complexit

- ; Condition Exception o
e Maintenance Surveillance (OGS
. . ->
Pilot facility $$§
Self funding way of working

. $$>%
Facility 2 $

[ .8 Transformation Journe

an[eA pasealdu|

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 20
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Video — Power Generatlon Users

https://www.youtube.com/watch?v=Em21-tG4UcQ&t=7s

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 21
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Takeaways — Digital Transformation & Enterprise Infrastructure

Pl System as the data infrastructure for operational excellence
— Layers of Analytics — Descriptive, Diagnostic, Predictive, Prescriptive

OT=Operations Technology

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 22



Layers of Analytics - Process Operations

A
/"How can we h =
\_make it happen? /
f \ T Prescriptive
Jhat wil j .-4' Analytics )
\_happen? 10 N
S op
¢ Why did it Predictive (GHT
N "‘\_happ an? 9 Ana:y'tlcs 90\’&'5
= TS . ‘
<>T. /" What \ % Diagnostic
\\happ e ned? / Analiytlcs ‘“5\6\'\1
Descriptive
Analytics
\\'“M\ON pIND
eoR
/ Traditional BI | Advanced Analytics >
Source: Gartner DIFFICULTY

https://www.osisoft.com/presentations/pi-system-analytics--fit-for-purpose/
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Layers of Analytics - Maintenance & Reliability

Effectiveness

A

Predictive
Simple
Advanced (Machine

Learning)
Condition-based

Continuous
Automated Readings

Instrumented  Automated Analysis

Automated Readings

Operator Rounds i
OperatorRounds " Analysis

Manual Readings
Manual Analysis

Predictive
maintenance

Preventative

Calendar-based
Runtime-based

Reactive

“Break-Fix”
Run-to-failure

Condition based EffiEicacy

maintenance

Usage based
maintenance (UbM)

@ OSlsoft,
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Descriptive Analytics — Asset Analytics

Heat Exchanger Fouling Calculations

Calculation Steps:

« Configure calculations for
transparency and scale

 Math, statistical, and time-
based functions

* Integration with
R/Python/MATLAB

« Testing and operationalization
of predictive analysis models

 Condition-based notification

« Supports future data for
forecasting

(@ osi

Cold fluid in g Shell nid out
w.

k- Hot fluid in
Cold fluid out [J W, gt i

w. te
Heat Exchanger Key Performance Indicator:
Overall heat transfer coefficient

Q
A X corrected LMTD

=

RULE: IF the heat transfer coefficient is decreasing,

GLHEN the Heatﬁ ;l;l,qngg( EQULING 111,

Mnm is req:

4 Bement T

. HeatDuty. Q=q, +

Qs = WX Cpy X(Ti- T5)/1000/3600
Qs = W X Cpe X (15-1;)/1000/3600

. Hot Fluid Pressure Drop. AP = P; — P,

. Cold fluid pressure drop. AP¢ = p;- po

. Temperature range hot fluid. AT = T;- T,

. Temperature range cold fluid. At =1t, — t;

. Capacity ratio. R =W x Cpn / W X Cpc (0or) (Ti- To) / (to- i)
. Effectiveness. S = (to- t) / (T; — t)

. LMTD

LMTD Counter current Flow = ((Ti=to) — (To=t:)) / In ((Ti=te)/(To=t;
LMTD Co cwrent Flow = ((Ti-t,) — (To-1o)) / In ((Ti-t)/(To-to))
Correction factor for LMTD to account for Cross flow

R+ D' xIn((1- SRY (1-S )

1- R)me S(R+1-—@R+1 }

-S(R+1+®R+D

F =

Corrected LMTD =F x LI\ITD Transter Coethcient )

@ | Neme

]Dscnpoo«l

| Outputis)
J? Feat Exchanger fiow smulator Frequency=60  Shell e Mass
S0 Overalt Heat ry

PRERRERRER

Categories: | HeatExchangerCalcs
Anslyis Type: @ Expression (~ Rollup  ( Event Frame Generation

Calulated Heat Transfer Contficent

\ ®)’®‘® ® ®®® ® ®
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Diagnostic Analytics — Trending and Event Awareness

« Access to
operational data In ,\
real-time with tools & )
suited to i S &
Operations — - -;::::

- Supports ad hoc,  |FEEGEE————
self-service T
Investigation

(@ osl
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Diagnostic Analytics — Multidimensional

Visualization, Dashboards

Business Analysis
Product inventories

Asset Performance
Benchmarking

Oil and Gas Operations & swre Dasasoare

= = @ fm Dashboards
= — o Collaboration

Ml Ditog rrmarce Ry s

=%
TR e

Analytics
Measurement
Correlation

@ OSlsoft,
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Predictive and Prescriptive Feed Drying Process

- Process and Regeneration Cycles

Also see Pl World 2018 - Layers of Analytics - Hands-on Lab

Molecular sieve dryers
remove water from

hydrocarbon feedstock
before entering reactor

Proper regeneration is
critical to avoid
corrosion in acidic
reaction

Cyclic operation
between Process and
Regeneration cycles

Regeneration cycle is
indicated by high be
outlet temperatures

Feed for
Regeneration

599 poud

Wet Feed

er B Outlet Temperature

Regnerant Return

Hot Qil Return

B
»

(@ osi

© Copyright 2019 OSlsoft, LLC
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Predictive Analytics — Dryer Regeneration Guidance for
Operations

During Regeneration,
monitor bed Outlet

Temperature against a
modeled profile, notify
operator of deviations

Prepare data using AF
Analytics and Event
Frames

Publish dataset for
model development and
training

Develop model in
R/MATLAB

Operationalize model
using AF Analytics and
R/MATLAB

¢

osl

/ 4

m
L

4/19/2018 12:54:00 PM

Dryer Regenerations

factor(bRun)
3% 2
46 — 1281
7 -1
54 130
60 131164

Root Cause

Event Type: DiyerProfile_OutletT

4/19/2018 12:54:00 PM - 4/19/2018 3:54:00 PM Asset: \WPISRVO1\Dryers\Dryer A

L

i - e — —
0.5h 1 2.5h
4/19/2018 3:54:00 PM
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Feed Dryer Status — Regeneration Event Frames

AF Analytic defines
the beginning and end
of regeneration cycle

Digital state for each
dryer with Process of
Regeneration states

Start temp. =170 F,
Endtemp=175F

Confirm five hours
since last regeneration
to avoid short cycles
caused by initial
temperature
fluctuation

Backfill through 2017

If('Outlet Temperature' >= 'Outlet Temperature|Start of Regeneration Temperature'
And PrevVal('Operating State', '*-5h') = "Process")
Then (If PrevVal('Operating State', '*')="Regeneration"
Then NoOutput()
Else "Regeneration")
Else
(If('Outlet Temperature' <= 'Outlet Temperature|End of Regeneration Temperature'
And PrevVal('Operating State', '*-5h') = "Regeneration")
Then (If PrevVal('Operating State','*') ="Process"
Then NoOutput()
Else "Process")
Else NoOutput())

Dryer Regenerations

¢

osl

© Copyright 2019 OSlsoft, LLC
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Feed Dryer Bed Age — “Dryer Bed Processing Age”

AF Expression analytic
determines processing age of
molecular sieve desiccant

Enables bed balancing for
maximum service

Calculate Lifetime Total Dried
Feed, converts total volume
from a volumetric rate

Processing age :

— Lifetime Total Dried Feed
Loaded Wt. of Mol. Sieve

Backfill through 2017

Dryer Bed Condition - Mol Sieve Age

If ('Operating State' = "Process"

And Not(BadVal('Process Flow"'))

And Not(BadVal(PrevVal('Process Flow','*'))))
Then 'Lifetime Total Dried Feed’ +

TagTot('Process Flow', PreviousProcessFlowTime, '*")
Else NoOutput()

¢

osl

© Copyright 2019 OSlsoft, LLC
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Dryer Regeneration — publishing Summarized Dataset

Leverage AF model to

Select, Shape and

Publish tabular views

Select Data > Modify View > Publish

k4 Source Events %, Search Shape + Matches
to a variety of 0 i % E
4 F Dryer Regeneration Cycle r "3 Dryer A Regneration 01-02-17 00:00
. Database Dryers oV SR y SR ¥ g
e n d p O I n tS 4 Avg Hot Oil Valve Position Y "4 Dryer A Regneration 01-02-17 19:00
[ A # Avg Outlet Temp E Ve n t ' *3 Dryer A Regneration 010317 2118
Event Frames Assets & Avg Regen Drum Level VS *4 Dryer A Regneration 01-04-17 22:54

2 oshcurt 3

« Event Views publish
Event Frame data in Sores :
either Summarized or ° oo Attributes
Sampled structures ‘

"4 Dryer A Regneration 01-05-17 19:54

& AvgRegen Temp F Va3
_Frame -:

& Dryer Processing A "4 Dryer A Regneration 01-06-17 20:54

"4 Dryer A Regneration 0+-07-17 2106
¥4 Dryer A Regneration 0+08-17 22:24

& Max Regen Temp V4 "4 Dryer A Regneration 0+0-17 0312

= L Asset Shape "4 Dryer A Regneration OH1-17 02:36
L Attributes | Firer x E [

« Sampled view “ Qo SSet  /x frowsmmmnaron
p . D select All O # % | " OrverARegneration 01137 0300
combines aggregations == o] e El@MENE x [
§ Operating State [:] & Regenerant Flow SR "3 Dryer A Regneration 011517 17:24

take n OVG r th e Eve nt » § Outlet Temperature o P mmﬁmmpﬁ(&ttrl b u te S # x| oeraRegneration 01167 2t42
Frames duration with P . e
4 Regenerant Fow (-} » *4 Dryer A Regneration 0+13-17 02:24
Asset data sampled at =~ ¢=eee o
. 4 Regenerant Retumn Drum Pressure (] » “4 Drver A Reaneration 01:2117 15:36

intervals throughout — 0

the duration

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 32



Dryer Regeneration - Sampled Event Publication

Interpolated Values — 6 min.

Event Frame Attributes\Features

o Dryer Time Stamp Duration Elapsed Time Dryer Pressure  Outlet Temperature  Regenerant Flow  Regenerant Tempe Dryer Regeneration Cycle Avg Outlet Temp  Avg Regen Temp  Dryer Processing Age Total Processed Feed
’_ Dryer A 1212017 1220000 AM 53 0 170.4697 4369 603.2525 496.1 Dryer A Regneration 01-02-17 00:00 319.9179 2297132 0.0005072668 4474.716
S
Dryer A 1/2/2017 12:06:00 AM 5.3 6 170.4824 437.8 603.6448 496.2
®© “ “ “* ] “*
= Dryer A 1/2/2017 1212200 AM 53 12 170.495 4386 605.063 496.4
LL @ i 7 “ “
— — Dryer A 1/2/2017 12:18:00 AM 5.3 18 170.5076 439.5 599.6411 496.8
13 £ 13 £ 13
c . . . . . . . .
g . - : : ] - : : “ i [ “ 6
- . . - L] [l L}
w “ i T “ “
L__|Dryer A 1/2/2017 5:18:00 AM 53 318 204.1571 173.8 314.5962 2879
(0] | Dryer B 1/2/2017 7:00:00 AM 96 W] 169.723 170.2 596.6678 4807 Dryer B Regneration 01-02-17 07:00 357.6974 404.2589 0.05128649 2742.962
E Dryer B 1/2/2017 7:06:00 AM 96 6 170.4792 170.3 598.8013 484.8
@© 13 “ “ 3 “
—_ Dryer B 1/2/2017 7:12:00 AM 96 12 171.0217 170.4 597.2024 487.9
LL 1 “ “ ] “
—
+— = » = L} - N - - - . - - . “ ““ 113 “ 113
% . . . . . . - “ “ “
. . . . - . . 13 “®
> &
13 [ 13 13
LIJ — | Dryer B 1/2/2017 4:36:00 PM 96 576 168.8051 1749 896.8521 173.8
GE) Dryer A 1/2/2017 7:00:00 PM 1.3 ] 169.5046 170 596.4086 4256 Dryer A Regneration 01-02-17 19:00 332 5292 364.0818 0.1004348 5302.277
Dryer A 1/2/2017 7:06:00 PM 1.3 6 170.3642 1701 598.5709 4427
m & 13 13 3 &
Lt Dryer A 1/2/2017 7:12:00 PM 113 12 170.2456 170.2 600.7331 466.3 « «
13 13 £
—
— . & 13 13 13 &
C - - - - - - - - L] -
m - - L] L[] L] & 13 [13 3 &
- - - L] -
Lﬁ ““ 43 3 [ 113
__|Dryer A 1/3/2017 4:54:00 AM 113 594 167.147 196.4 5478572 173.4
) Dryer B 1/3/2017 8:48:00 AM 93 0 169.3378 170.2 592.8909 4916 Dryer B Regneration 01-03-17 08:48 357.8753 399.4613 0.1699348 6347.083
% Dryer B 1/3/2017 8:54:00 AM 93 6 168.1517 1711 617.2303 490
N DryerB  1/3/2017 9.00:00 AM 93 12 167.7706 205.2 617.502 488.7 “ “ “ “ i
u _J 113 £ 13 £ 13
E - : - : = : - : - : L] " L] “® “ 3 6 6
. .
g . - . - ] . . “ “ 6 7 6
Lu 113 £ 13 3 13
—

:

s
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Operationalize - Expected Temperature Profile
(Prescriptive)

via Future data tag

41972018 12:54:00 PM - 4/19/2018 3:54:00 PM

Event Type: DiyerProfile_OutlefT
Asset: WPISRVO1\Dryers\Dryer A

400 -

300 -

l F

1 L L

0.5h
4/19/2018 12:54:00 PM 4/19/2018 3:54:00 PM
0 20 40 60
Time
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Shape Metrics - Regen Cycles

Not OK or Bad Data

92
600 - %07 — T Bad Data
93
i 450- . ___Shape Not OK
400- T” \/—\
10 | I -
400- 400 - |
10 21 990" -
L 350 as.factor(Cycle)
= 13 0C 89
o 3 43 0l
A f&f 60 ] | “
28 '
71 45 ) '| — 93
- 226 &5 80 89 631 300 - . l‘ ‘ — g5
935 ‘g’ W 1 0. \ | — 103
= 6 10 1. | 142
%% 53‘9%@4 250 '\ \ 143
||
55 . . N
0- 1 44 9097 — \ |
0 50 1 200° ' \\ \ I~ \
c(1:nrow(alR 0 200 - S U
0 50 100 150
Time
@ osi
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Shape Metrics - Operationalize the Model

Dryer A

|Genera| | Child Elements | Attributes | Ports ‘ Analyses ‘Nutiﬁcatiun Rules|Versiun‘

FIRE

mE "

QOO0 *
\

Add a new variable

Name
IdealData

MATLABEval

If (ArraylLengt

T (©) Pi Vision

~ @
Help ¢ Te_

Events

Automatically refresh the list
“dReply [
f|_—(} Reply All 55
(5 Forward g

< Top
DryerProfile_QutletT 2018-04-19 12:54:00.000

Root Cause
4/19/2018 12:54:00 PM - 4119/2018 3:54:00 PM

. Delete Archive

Delete Respond

pismtprelay@gmail.cd
Dryer A generated a

(CurrentData,] The Outlet Temperature profile fi
12:54:00 PM Pacific Daylight Ti
Links:
Deltak
Event Details Hyperlink
Peltanuc https://5000vlecs.cloudapp.net/
Scheduling: (e Event-

O Edit Search Criteria

SIS

Root Cause

411972018 12.54:.00 PM - 4/19/2018 3:54.00 PM Event Type: DryerProfile_OutlefT

Asset: WPISRVOT\Dryers\Dryer A

3 hours into the process

411972018 12:54:00 PM 4/19/2018 3:54:00 PM

Trigger Attributes (2)

Dryer A Y| Start Value Y | End Value

Dryer A
DeltaAUC

Dryer A
DeltaE

Event Attributes (3)
Root Cause

(@ osi-..
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Maintenance — Predictive — RUL (remaining useful

!

20

g

% Full Scale
2

g8

” \

d

0 B e A ]

life)

See Pl World 2018
Layers of Analytics

Hand-on Lab

7/5/2018 8:24:25.795 AM
2.528

Bearing Forecasted Failure Date

Bearing Life Expectancy

Name Expression Output Attribute
NatlLog if 'OverallBearingFault'>@ then Log('OverallBearingFault') else NoOutput() OverallBearingFault|Natural Log
g Timel2back '*-12w' Map
q A
[ . . . . .
8 ?‘%J*“\LinearRegr if EnableFit then LinRegr('OverallBearingFault|Natural Log', Timel2back, '*',58) ||Map
\Bd t e
I VI
‘{Fit if BadVal(LinearRegr) Then NoOutput() Else LinearRegr Map

7/16/2004 m if EnableFit AND Not(Badval(LinearRegr)) then Convert(Fit[1]*24*36@@, "gE/day") e!|OverallBearingFaultim
b if EnableFit AND Not(BadVal(LinearRegr)) then Convert(Fit[2], "gE") else NoOutput |OverallBearingFaultlb
rsquared if EnableFit AND Not(BadvVal(LinearRegr)) then Convert(Fit[3],"ratio") else NoOutpi|OverallBearingFault]r squared
LifeExpectancy if EnableFit AND Not(BadVal(LinearRegr)) and m>@ and rsquared>.48@ then Convert((’|BearinglifeFxpectancy
ForecastedFailDate if EnableFit AND Not(BadVal(LinearRegr)) and m>® and rsquared>.48@ then TimeStamp |BearingForecastedFailureDate

(@ osi
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Takeaways — Digital Transformation & Enterprise Infrastructure

New offerings
— Edge Data Store (EDS)
— OSilsoft Cloud Services (OCS)
— OSlsoft Message Format (OMF)

OT=Operations Technology

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 38



Extending the OSlsoft Data Infrastructure

OSlsoft
Cloud Services

cloud.osisoft.com

ENTERPRISE

https://www.osisoft.com/presentations/pervasive-data-collection-1x/

¢
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Edge Data Store Design

=

=1

Edge Data =

Store ==

5 ‘f 5 <
Assets =

Pl System

The Edge Data Store is a newly developed set of data collection,
storage, access and transfer technologies, built to run on lightweight

devices and interoperate with real-time, operational data sources.

https://www.osisoft.com/presentations/pervasive-data-collection-1x/
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Edge Data Store vl Hardware Compatibility

Edge

Data Storage

Configuration/
Administration

J

Edge Device 5@

https://www.osisoft.com/presentations/pervasive-data-collection-1x/

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 41
N


https://www.osisoft.com/presentations/pervasive-data-collection-1x/

Extending Connectivity to All OSlsoft Systems

OSlsoft '
Edge Data ';m Cloud Sliorvices C LO U D

Store

?ﬁu _‘ cloud.osisoft.com /

Assets

Open
Source

PEE =

Devices

E ENTERPRISE

OMF
Application

Sensors

EDGE

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 42



- o \\\

Edge Data Store is Complementary _( ossn 1

Cloud Services
cloud.osisoft.com )

”

Pl System

Operational data is sent between Edge Data Stores and Pl Systems

... and also between Edge Data Stores and OSIsoft Cloud Services.

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 43



_ Gain Insights from
~ Remote Assets

~—
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Edge — Beam Pump

EDGE ’ CLOUD

Viell Servettace sk L Gontgaron w: B ] Uners Dpmerion Well; W30 ° High frequency da‘ta captu”ng
nagraph Last Stroke Detalls

Measared Resference. Smuated

* wv v .. * Pumpissues diagnostics
i . . = * Soft sensing: Dynamo graph from power
meter replacing load cell and inclinometer
S0 % «« [* Edge Analytics performed on industrial
atewa
10 Hz data | g y

* Alarms transmission to office for further
action

Realtime Trends

https://www.osisoft.com/Presentations/Gather--Data-connectivity-options-for-the-PI-System-and-the-Cloud/
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Extending Your Data Infrastructure from Edge to Cloud

Assets

‘ - ﬂﬂﬂ

Millions of - Multiple Multiple Multiple — Multiple
Smart Devices Sensors Plants & Enterprises —

— e

e

<« Pervasive Data Collection (PDC) <«—— OsSisoft Cloud Servfces —

o ‘..‘," e, o T SRR TR )

¥ <
P,

gy

oy
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Why OSlsoft Cloud Services?

Available
01 Your data is available everywhere you go,

whenever you need it.

02 CGil)mion
Empower your users to connect with Enterprise

scale analytics.

& Connect
03 Share data with your community of vendors,

service providers and business partners through
simplified central security.

https://www.osisoft.com/presentations/cloud-services-1x/
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OSlsoft Cloud Services Design

am Microsoft
= Azure

E = OSlsoft
_ Cloud Services /

Pl System cloud.osisoft.com

OSlsoft Cloud Services is a newly developed, cloud native

platform, built for real time operational data.

https://ocs-docs.osisoft.com/Documentation/OSlsoft _Cloud_Services.html

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 48
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OSlsoft Cloud Services are complementary

./ sl Microsoft
B Azure

Pl Systems 7 OSISOﬂ
Cloud Services

ik

Pl Systems

cloud.osisoft.com

Operational data is transferred between Pl Systems and OCS

... and also between Edge components and OCS.

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 49
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OCS - Initial Use Cases

). Data Science ,
=) - Remote Operations
= Y
> Enablement Ed Monitoring

OSlsoft N
Cloud Services

| ~ Connected
% cloud.osisoft.com 5 Community

1

PaaS &
Partner App.

OSisoft
Iibonsifing P Enterprise Data N
Edge Data /&* s ‘"« Edge Data
Edge Devices " t I’ Edge Devices
SRR e
aa¢:! ‘eow B
Assets Automation
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OCS - Remote Operations Monitoring - Data Center

Cooling Units
Operational Challenges of a Datacenter

Facts Requirements &
*14 Sites Obijectives
- 0 i
CRACs, 5000+ informed
Cabinets « Maintain visibility into
« 24x7x365 On-Site critical equipment
Staff * |dentify & troubleshoot

issues quickly

https://www.vxchnge.com/

https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/
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OCS - Remote Operations Monitoring - Data Center

Cooling Units

Operational Challenaes of a Datacenter
Business challenge : Find & label anomalies for which you can take action on

Facts
* 1 4 Slt‘ Event conditions which
happen by fluke & can’t
be repeated nor
Unusual &
Uncontrollable pras——

Cabint OCS M| Outlier data M

) Raw streaming Stored in Event conditions which
* 24X7x attributes data OCS you want to repeat

Advantageous
Anomalies

Event conditions which
you want to avoid and
prevent

(@P1oCs Agent ] Disadvantageous
Anomalies

https://www.vxchnge.com/
https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/
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OCS - Remote Operations Monitoring - Data Center

Cooling Units

Operational Challenaes of a Datacenter
Business challenge : Find & label anomalies for which you can take action on

“Motor Overheating” or “Power & Amp Spike” or “Power Spike” (...)

Facts
L 1 4 S i t( S SO Analysis for Scenario 1, Cluster 3 Scatter plot of the top 2 influencial attributes over the scenario
® 35+ G Dets pm“m Nem 107 of 324 outhers 1000
Typical
CRA_C Data Explorer E:::um Power & Amp Spike =
Cabin 2
2
| P Assets&G A 2
® 24X7X| ’ e Motor Overheating ;

Staff

Apply

= rvee HHCIII )

https://www.vxchnge.com/

I Disadvantageous g — 23
Anomalies
https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/
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Takeaways — Digital Transformation & Enterprise Infrastructure

Digital Transformation
— Digital enablement
— Automate or Change business process
— People, Process, Technology
—  Collaborative work environment

. Enterprise Infrastructure (for OT data)
— Sensor data (SCADA, PLC,...), loT data,...
— Machine condition data
— Other metadata, contextual data, any data to enrich sensor data...

Pl System as the data infrastructure for operational excellence
— Layers of Analytics — Descriptive, Diagnostic, Predictive, Prescriptive

. New offerings
— Edge Data Store (EDS)
— OSlsoft Cloud Services (OCS)
— OSlsoft Message Format (OMF)

OT=Operations Technology
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Thank You =

Next Steps: / g
>Your Digital Transformation uSe case ‘‘‘‘‘ s

>P| Workshop R
>https://learning.osisoft.com :
>https://pisquare.osisoft.com (Communlty and Developer)
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