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Executive Summary

Identifying Key Business Drivers for IT/OT Data Management

Data Supporting Transformative Ambitions

Data Driven Use-Cases: IT/OT & Data Science are unavoidable

Guidance for the Digital OT Leader
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Definitions in a Transformed World

Process-centric —Data used for Information -centric —Data movement
optimizing and operating near real -time for reporting and discrete decision -
processes making

Converged data — Areas where Converged IT/OT Technology -A

transaction information must meet time - @ technology area that focuses on devices
series data to complete the information and appliances that can operate in both IT

needs of a process and OT realms

Operational Edge - Translate and
automate the flow of information
between IT and OT

Device Edge —Manages the devices at
the point of activity and can execute
specific automated tasks

Process Edge — Executes real-time
instructions at the detailed operational
level
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Overall Market Drivers

IDC

Technology evolution

Digital-centric technologies make new
automation archetypes increasingly
affordable, transparent and contextually
intelligent.

Technology convergence

Digital technologies converge to create
digital twins that unleash previously
unforeseen use cases in the physical world.

Applications expansion

Business model disruption

The fast expansion of use cases accelerates needs
for scalability beyond the traditional operational
realm.

Digital transformation (DX) shifts the competition
from scale of integrated processes to ability to
leverage data and its value.
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The Digital Operations Mess

COO / VP of
Ops

CISO / VP
Cybersecurity

J

Cybersecurity strategy must

.

Prod Dev.

Yee .
B "MNovagio
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Pressure for DX in the E&U Sector

Innovation — The pressure to innovate in
procedures and process

Unconventional — Squeezing more commaodity
using technology

Cloud - The biggest technology change in 40 years

Client
N Intimacy in

Al —The potential for Al is huge, but still embryonic e

Worlds
Mobile — Access to data and information anywhere

Connectivity — Increasingly ubiquitous enables
much of the above
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Dynamic
Innovation

Capabilities

Operational
Efficiency Gains
VISIBLE to Clients,
and Integral to
the organization’s

value
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The Data & Analytics Controversy

= Decision makers at all levels want to disrupt the
status quo, to ask new questions, to have instant
access,anywhere to actionable information; to
be free of mundane data preparation tasks

= Only26% of Sr. executive at ops-intense
companies completely agree that the speed of
their IT groups response to users' analytics/BI
requests meets end-user expectations

" 91%oforganizations rank data and analytics as
a competitive advantage or differentiator but
only 24% have been able to extract maximum
available value from data.

IDC
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In the past 12-24 months 65%

of organizations began to
track and measure new KPIs

IT1s not keeping up with
demands from the business

Data 1s the resource that
companies have, but struggle
extracting value from
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The Reality of Connected Operational Equipment
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m 2016 = 2018

40.19
0-1% 39.8%

32.4%

22.2%

Not connected to a network Connected via a wired network

Source: IDCIT/OT Convergence Survey, June 2018 (2016 N=794,2018 N=905)

38.0%

27.5%

Connected via a wireless network




i

Top Barriers to IT/OT mtegration m 2018

Concerns about the security of integrating IT and OT systems || NN 49 4%

Technology issues / not compatible legacy applications [ NG 45 4%
Too many decision makers / organizational complexity | INNEGTFENNEGEGEEEEEEEEEEEE 33 .7%
Lack of expertise on how to accomplish integration || NG 31 .0%
Lack of budget |GGG 27 6%

Not enough familiarity with the concept of IT and OT integration I 22
across the organization 70

Lack of business case for the initiative || NG 21 8%

0% 10% 20% 30% 40% 50%

Percentage of Respondents

T Source: IDCIT/OT Convergence Survey, June 2018 (2018 N=905)
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Functions where Edge will be Deployed

Future deployments: What functions do you plan on supporting with your edge
solutions?

Security systems

Payment systems

Femote monitoring

........... Asset fracking and monitoring MSSSSSSSSSSSSSSNSSSSSSSSSSSSSSSSSSNS SN | ... sssocnsnssscnssssnns oo
Product testing & QC

Building management

Energy management

Manufacturing execution systems
Design systems

People tracking

Digital signage

Healthcare
0.0 100 20.0 300 400 50.0 60.0
—_— IDC anaLzE IDC’s Enterprise Datacenter Edge Survey, March 2018;
— SUTLRE
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Performance Tracking of Monitored Assets 1s not
a Mature Discipline yet

16%

= |loT Deployment is 2%\
uncven

" Scaling 1s often a
world away

= In Production = Piloting/Proof of Concept = Launched but failed to scale

m Researching/ Considering = Tried and Failed No Investment Plans

AAAAAA
IDCl#
.......




Traditional OT Stack — Digitizing OT

[ OT APPLICATIONS |

= Digitizing the traditional OT
modelcreates better, more
flexible OT Applications

Application Development Frameworks

_ Advanced Analytics
Analytics

Data Management {

Dashboards .
= However the OT silo 1s

encouraged

=> Even if Ops effectiveness
increases upon Ops metrics,

Middleware — . o
reflecting the positives on an
L entire business ecosystem will
remain as intangible as it is
Asset/Device Management today.
e e e e e e e e e e e e e e e e
. [ OT ASSETS & DEVICES j
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Connectivity is Only a Step in the Journey

ConverginglT-OT Realm Convengesld Digital Environment

OT Apps IT Apps

Combined Business Intelligence

(
I
I
|
I
\

|

|

|

ITor OT |

|
=]

Interconnectivity

OT Hardware IT Hardware

OT Data Acquisition
and Control Software




Digitalization and Instrumentation in a Box for
legacy assets

Advanced analytics and

. : machine learning results Cloud w/ IoTHub,
Intelligent Edge Analytics, and

o SerialComms Machine Learning

o A/DIO
o Wireless
. . »
* Process Historian 10
+  Cloud Account . e Real-time
o loTmanagementin cloud ' s Data

o Analytics & MLin cloud

Edge system that
connects analog,

ol legacy digital, and loT Data and
” sources to IT/OT Analytical results
infrastructure exchanged
Process
Data
Historian

Physical

U

IDC

aareTe Real-time analytical _
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Mind the Data Gaps

Internet of
Things

Volume - Quantity, Moore’s Law +

Velocity — Speed (both in and out)
Variety — Structured, Unstructured,
Uncertain Value —Relative, Specific,
Case-by-Case

= Analyticsgap -
available data exceeds
analytics capability

Analytics ‘gap’

= Aftentiongap -
available msights from
analytics exceeds people
capacity to act upon in a
timely manner

Social

Data

Attention ‘gap’

2005 2010 Today 2020

= [DC

BMALYIE
THE
-UTLRE




The Evolution: Software

From traditional pyramids...

-Defined Automation

...to next-generation "extreme" automation

The ISA-95 Framework

Procedures

Forms and Records

Documentation
pyramid
TECHNOLOGIES
Programmable Controllers Industrial Communications .
Contiuos Processes eniicaion systems Automation
Electric Motors Electrical panel .
Motion Control Atificial Vision pyra mi d S

Manipulators
Pneumatics
Sensors
MES.
ERP.

SCADA/HMI
Hydraulics
Robotics
Vacuum
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Medical devices, cars, product shelves, trucks,
solar panels, hospitals, cities, aircrafts, etc.

Physical objects are linked to networked, decentralized,
or partially self-organizing services and transactions to
support monitoring, collaboration, production, and
servicing new archetypes of "extreme" automation.




From Pyramidal Automation Technology Stack to

Software-Defined Automation
= Best for monitoring, VOLUME / RANGE

collaboration, production and ‘ og
servicing of complex R
automgtlon .archet.ype within “Object” ‘
operation -intensive contexts

Group of “Objects”

= Represents the entirety of an
operational environment with
figurative "objects" evolving
over time, space, and volume

Scalability of Ecosystem Services

= SDA links physical and virtual
‘objects” to networked,
decentralized, collaborating or
even partially self-organizing L » TIME
services and transactions. Critical Predictive Intelligence

IDC
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SDA Cross-Industry Relevance: Summary

IDC

As-a-Service Production Assets

Autonomous production
processes

e
L]

Ecosystem Services
VOLUME

Micro 2 Macro

SPACE

Critical Intelligence
TIME

B2B integration and automation

O&M of generation assets

X X X X

Distributed flexibility
management

R

Outage restoration

Maintenance Automation

Predictive Fulfillment

Personalized and contextualized
interaction

X

Collaborative Marketplace

3

Environment-Agnostic Digital
Continuity

010
eee _

Operational de-risking

b=

Smart cities Automation
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Positioning Data -Driven & Digital Initiatives

Typical Aim

Fundamentally change major
segments or the entirety of the user’
supply-chain offering

OX - TRANSFORMATIONAL

Innovates & Penetrates Markets at Enterprise Level

IT/OT Convergence - STRATEGIC Accrued predictability over digital

Enhances Cross Organization Operational Efficiency assets, mcrease n ql.lahty of product
or service

Adding Digital Capabilities - TACTICAL Modify a process or workflow to

Solves a Marginal Business Problem at the Local Level obtain incremental efficiency gain

i
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Primary Technology Model
or Leveraging

Software-Defined Automation applied
throughout business functions

Streamlined connectivity, and a variety
of digital-ready assets morphed into
data-centric environment

Digital capabilities such as IoT,
Analytics, Advanced Automation, etc.
used, as one off or combined

© IDC




APM = Asset Performance Mgt
OPM = Operation Performance Mgt

HIGH
i Sa
0 - ”~
i 5 5 . B OPM *
=) a + é + 5 l
£y |
%) % x|
; - = |
k=
2 ol
*2 g g{ OPM (Operations Performance Management)
- 0 + é /s about enabling an organization to make full
S N use of the wide variely of djgital z‘echno/og/esl
_§ :i‘ S % foday fo improve upon its ability to create
E E \ value from operational data [
=]
2 o, M Data Historian
O c 3
3 o 2
= -
" NOTE: The market overall for OPM-specific applications is
o @ quite full, relative to the components required to achieve
E § the vision of an OPM platform. However, what is lacking is
= a wide range of vendors having pulled all the pieces
a together to go to market with a specific OPM product.
LOW A
w @ < r..‘ \ @)
10 Y SN (] 1h
Facility Mgr OT LoB CIO Office Executive

gz Leadership Leadership Leadership_

= [DC




i

Digital Transformation in Energy & Ultilities
Mature IT/OT and Data Science Required

Strategic Priorities

Digital Grid

Connected
Customers

Next-Gen Safety
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Microgrids

Predictive Power Control

Self-Healing Assets

Asset Performance
Management

Close-Loop Outage
Management

360 degree Connected
Customer Management

Automated Emergency
Control

Connected Safety Wear

Process Condition Monitoring

Virtual Power Plants

Intelligent Grid Management

Asset Instrumentation

Failure Models & Effects
Analysis (FMEA) Automation

DER as a Reliability Enabler

Device-based Energy
Program

Intelligent Leak Detection

Virtual Presence

Process Self-Inspection

Distribution-level Trade
Automation

Digital Grid Simulation

Equipment Health
Communication

Robotics & Digital Inspection

Orchestrated Demand-
Response

Drone-Based Maintenance

Distributed Energy
Management

Augmented Maintenance

Revenue Protection




HORIZON 3

Operational DX Road Map in Energy & Utilities

HORIZON 2 —
Now/Near -term

HORIZON 1 - NOW

Horizon 1: Execute Now
* Horizon 2: Actively Plan and Prepare
IDC |3 » Horizon 3: Envision and Project

::::::
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Building Your Digital Operation Road Map

|dentify your baseline state and define what it will take to evolve your
organization to the future digital state.

Factor in customer journey maps, capabilities, and portfolio gaps as
you establish your programs and use case.

i
>,
J

e e ©IDC




Essential Guidance for Digital OT Leaders

OT Strategy: linked to core digital
elements)
Apps are moving to the LOB. Align
yourself with IT supporting the
infrastructure for innovation

OT Spending Plan: foster essential digital

infrastructure
IDCrecommends that tech leaders align spending
to support enterprise DXprograms

Cybersecurity: safeguard the growing

enterprise -wide digital world
Technologyleaders are looking for agile security
that work across all innovation platforms

OT Road Map: be the solution, not
just part of it
For OT leaders, it is about aligning yourselfto
the roadmap for moving and manipulating
data and results.

Data in a DX world: from the point of
activity to a place of innovation

o Iltmightbe edge,cloud,orlegacy, but securing
movement of data and providing accessibility

is the message

Have a message for the business leaders
LOB is getting more directly involved in app selection,
leaving cloud, security, and connectivity to IT.
Again, the priority is a platform that is about
connectivity for innovation
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For More Information

Remy Glaisner
Research Director, IT/OT Convergence Strategies

(@: rglaisner@idc.com

www.idc.com

Twitter
https://twitter.com/@IDC

LinkedIn

https://www.linkedin.com/company/idc
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David Thomason — Industry Principal, Global Power Generation

The Pl System — IT / OT Convergence and Value Analytics
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The Data Opportunity and Challenge

How Do You Turn this Data in to
Accessible and Valuable insights?

DAILY PRODUCTION
Current — 312 MWs Forecast — 340MWs

HRSG Performance

Draft Pressure: -0.5 Firebox Temp: 860°F
WC Stack Temp: 316°F  Qutlet Temp: 840°F

Oxygen: 2.5% Cold Qil Velocity: 6 ft/sec

ALERT!
Pump needs servicing in next 72 hours

WEATHER CONDITIONS

Relative Humidity: 34%

Current Temp: 85 °F High: 92 °F Low: 57 °F
Wind: 8 mph/N

© Copyright 2019 OSlsoft, LLC




And Make Operations Data an Asset
Everyone Can Use in Real Time

="' Maintenance Engineer

© Copyright 2019 OSlsoft, LLC



That's Why We Enable a Data Infrastructure Approach

Situational Awareness On Demand Exploration Third Party Applications
Real-Time Dashboards Ad-hoc analysis Fit for purpose application

@ OSlsoft. © Copyright 2019 OSlsoft, LLC
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Enable: IT and OT Integration

Data Infrastructure for Operations Data Normalization and Governance

Pl AF — Asset Framework

Chart of Operations % Chart of Accounts
M M San Lsandro Power Halk by Account Code Financial Group
= @ Unit 1 . Name Statement
b (1 A Heater S A
: (5 Balance of Plant < E I ** Plant 730 Balance Power Gen
S (@ Feedwater System \ nterprise sheet Assets
5 & E':'?le" Feed Pump #1 Intelligence Plant 740 Balance Power
: - (@ Boiler Feed Pump #2 depreciation sheet Accounting
= ( Generator o
L b [ Generator & » W aSea iR &8 SIS " Equipment 750 Balance Power Gen
.,:' & Mills _ ¢ sheet Asset
#-- (3 Turbine Equipment 760 Balance Power
- (@ Solar Power Generation Fleet depreciation sheet Accounting

© Copyright 2019 OSlsoft, LLC




Enable: Secure Data Infrastructure for Critical Operations

Limits direct access to critical

Critical Systems
o systems while expanding the value
Transmission & use of information.
Distribution
SCADA
PlantDCS [0 = REDUCED
o - RISK 4 A
o TO Data
, Infrastructure

PLCs i) v s CRITICAL %

| ASSETS (R§ y
Environmental - -
Systems
Other critical
operations systems \ Security

Perimeter

© Copyright 2019 OSlsoft, LLC



Layered Approach to Analytics

. Predictive Visual
Community ML/AI Statistical Modelling Dashboards &
& Machine Learning/Al Multidimensional Assessment
(Pattern Recognition) Back cast of total company
Strategic ML/AI Level 2+ Predictive operational performance
Pk Aol e (A ——
e A == | .lej
' S e R
Tabular Tactical ML/AI L NENER _»
El:ll'ltE:l',t ZET0 1209-5 Al RN
ﬁ ﬂ Eh’:p"-:."';#r;i':m
B
B (§ Carrot River b
8 Descriptive & Prescriptive Q= Al ””: kh -
8 o Level 1 Predictive 141.201 By {1’”‘ S *"}
H . Real-time, contextual, exception 5
- based decision support

Descriptive & Prescriptive
Level 1 Predictive

Machine Learning/Al/M2M

Time, Event and
Asset
Context

© Copyright 2019 OSlsoft, LLC




Analytics Ready Operational Data

Cleanse / Analytics Packages \
@ Data quality -

Visual Analytics 0 )

Sensor Augment Excel *ﬁi*tﬂ,b_|_e‘€!9' Qli.lgliew
Based Data Aggregation ‘D, DATAWATCH @esri
\TIBC@ Spotfire BI NOS y
Shape
Model 4 Statistical Analytics A

4

MathWorks:

Transmit ® @

Normalization & @ python’ wy

© Copyright 2019 OSlsoft, LLC



Real-Time OT Data and Abstraction Layer

Raw Data messss———) | Structured data in AF with context and templates

f

& Elements Category: Process Data
== =l 6 Generation = g ycﬁ Cold Side Inlet T tu 77.1157989501953 °F
istribut : o old Sige Inlet Temperature .
.?,.,m';f" = (J OSISoft Power Process

#- (1 Big Creek Power Plant s | &7 Cold Side Outlet Temperature 131,192291259766 °F

ALSTOM Grid :
- (@ Cleveland Power Plant _< CO nteXt s H &% Hot Side Inlet Temperature 374.601501464844 °F
[ (F Houston Power Plant

*ﬂadbus o G Mew UNit & &% Hot Side Outlet Temperature 292.926351083984 °F

(§ Philadelphia Power Plant
=

'.‘ ADD ﬁ San LEE.!ndru Power Plant
(] DD = @ Unit 1
\ - [ Air Heater . - . _
SIEMENS é =-- (J Balance of Plant Locatl on Categary: Location
™ EMEI‘!SON B ﬁ Feedwater System = =] Address 2265 W Salinas 5t, S5an ...
------ (5 Boiler Feed Pump #1 = =] Latitude 29.43027
Honeywell - (J Boiler Feed Pump #2 =
pr— B ﬁ Generator =1 Longitude -98.518172
OKOG ‘ b (§) Generator A
YOKOGAWA B G Mills . . . o e .
o Limits, Design Curves and Specifications
b @ Mil 2
Schneider """" & mill 3 Category: Spedfications
&Ee tric e (5 Mill 4 a =1 Aves i
= (G Turhine
Rockwell ... § Turbine A ® |l Coeffident 75.66 BTU per F ft2 Hr
Automation - (3 Wind Power Generation Fleet —— = =] Service Crude vs. Naphtha

© Copyright 2019 OSlsoft, LLC




Real-Time OT Data and Abstraction Layer

Structured data in AF | mmp Transform to information - Streaming AF Analytics & Event

Frames
—_—
ﬁElements
=~ () Generation
L macesisone = Start & Stop counts / time in service or operating hours
(J Cleveland Power Plant —< . . . . .
-8 tosinFone i = Rate of change or deviations (ie differential pressure)
+ ] :iT;dEI;hia ower Plan 1
ﬂ :anLeandrnPineerlar:t - ACtual VS deS|gn
e ket » Event Frame Analysis (ie number of high vibration
EI {3 Balance of Plant . .
Elﬂ Feedwater System anoma“eS, tOta| tlme...)
ﬂ Boiler Feed Pump #1 o
L G ﬂmBniler Feed Pump #2 m Eff|C|ency (%)
L @,ﬁ‘;‘” = Cycles per period
s = Notifications on high / low thresholds of raw data or
G Mil 3 . .
LT real-time streaming calculated results
=|-- (5 Turbine
: ﬂ (G Turbine &
[+ (F Wind Power Generation Fleet T——

© Copyright 2019 OSlsoft, LLC




Real-Time OT Data and Abstraction Layer

Structured data & Transformed Results

& Elements

B- (@ Generation

B {J 05I50ft Power

[+ (3 Big Creek Power Plant

[ [ Cleveland Power Plant

[#}- [ Houston Power Plant

------ (& Mew LNit

[+ (3 Philadelphia Power Plant

[=}- () San Leandro Power Plant
B [ Unit 1

- (3 Air Heater

[=}- (J Balance of Plant

B ﬂ Feedwater System

i (3] Boler Feed Pump #1
{7 Boler Feed Pump #2
[ (J Generator
{J Generator A
= [ Mils
L @ il
b () Mil2
S EE
e G Mil 4
[ (3 Turbine
{3 Turbine A
[+ () Wind Power Generation Fleet

= Cycles per period

Condition Score —_—
Start & Stop counts / runtime
Rate of change or deviations
Actual vs design

Event Frames

Efficiency (%)

Notifications

Applications and Big Data Analytics

APR Advanced Pattern Recognition
Machine learning algorithms
Analytic hooks into R, MATLAB, PYTHON

Big data analytics platform & tools
= Microsoft B

= SAP HANA

" Tableau

= TIBCO Spotfire

© Copyright 2019 OSlsoft, LLC



o Smart Physical Power Digital Power Gen ::2:
enerators Applications Gen Plant #2 Plant #2 PG Smart
OT Infrastructure

@ OSlsoft. © Copyright 2019 OSlsoft, LLC



TransCanada Anomaly Detection & Predictive Analytics

Exception based KPI Dashboard system
TransCanada I .

In business to deliver - o e

Physical Compressor Stations 8 o

9‘3(0

Centrifugal Compressor Templates 8 e s

i — Downtime Runtime Anomaly Detection
¥ Event Frames ¥ Event Frames + Sensor data behavior based on 3
B~ @ FrocPlants
! B+ @ Omona
i i B Acd gas Rewoval

v Downtime classifcation v RACR historical normel

Contextual
Drill Down

+ Oil analysis
+ Equipment analysis reports

v Planned vs. unplanned v Horse power usage
+ Maintenance data + Effiency

Health Index

- (@ Detratkon
i~ 3 Fractonation Train
- [ Gathering Systoms
i< @ Mercury Removal
5 Meter stations
i~ @ Nitrogen Renjecton
& Sulfir Unit
@ Sweetning Unit

Health Index Templates

- @ Tol gas Treating

& Sonora
B- § Mdand Offic
@ s
i Un G Unit_Bar @ Uni_Blase iy
= - 5 K
& [ _ @ @ g U LSy | @8 e
& 3 Dgfeafm Equipment G @ B U @ G Unt_Recpmcating_Base | B O Poeines
E- @ B Gh U O g Unt_Tubine_Base B i Crocuit
- (§ Bearing Temperatures iy i i T = - @ ¢ s |
- (@ Casing Vibration E‘] E‘] ﬂ ” & Unit_Turbne_Alson_Base i E i ;‘uctlmlt::;mal
& Lube System - G f-- (G Unit_Turbine_GE_Base L @ Crockett-Compressor 2
- & TS5 Thermocouples i i@ {+ (G Unit_Turbne_Siemens_Base & Compressor Station 2
_____ & (J Gas Compressor B B @ B (g Unit_Turbine_Solar_Ras= ~ i Dat Cinnlar
i g g:arf"g ;;mpgrawres i [ Unt_Turbine_Salzr_Cantaur
aring Vibrations i : - - -
& Discharge Temperature @ Unt_Turbine_Salar_Mars

| 8 cmmtoniic - I&hgermszsin TransCanada Smart
e Unt_Turlsine Solar Titan
W e e Sol OT Infrastructure

Monitoring Modules

Anomaly Detection Templates Digital Compressor Stations

© Copyright 2019 OSlsoft, LLC




Market Data and Forecasted Schedule

O pi vision © New Display | [
® Scheduled Track and Record Al « Ad Hoc Disy
and Actual Schedule
N - , e Process Safety Events
::f;.a ; Production Matador 1 CCGT Deviation 9/9/2018 10:15:15 PM
. N S F'Srnhdudntlgn - = — Environmental Safety Events
\ e ; ched. Dev. A = e L NOx SOx Total Event Counl
70114 mw 700.47 maw 0 601.68 mw 10.478 mw 250 18 PPH 71.927 PEH 21
cO NH3
Revenue Eioapqir  Local Mkt Price Fuel Total Gas Flow 15.329 PPH 2.4 PPH =

46,751 o /11 s/wnh 29,314 =scfm ™ T_ﬁ'

Local Market
Pricing $/MW and
Calculated
Revenue

15 min Day
Ahead
Schedule

1l

GT-1 1-2 ol HRSGI

i i e i i
AAACICTE M AR = WOISCITE TR T A

9/9/2018 10:15:57 AM s 1d = . Now
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Utilizing the Flexibility in Pl System
to Incorporate ML and Al in CBM

Jargen T. Foss, Ole Kristian Grindbakken
and Joakim Gundersen
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How to evaluate observations

‘rvations
are OK

Sensor data (trend)
We need to find ways to continuously

e It depends... evaluate which of these observations
observations are NOT OK

too high?
/

We have utilized machine learning (ML).

. ' An A 3] 1] 1k Fali LN 100 iin
Time

1 OSkrf.
PIlWorld seeceiona 2o #PIWorld  ©2019 OSlsoft, LLC 42



Implementation — Machine learning

Existing sensor Pl System

_ <> Machine Learning
infrastructure

- Excel/vba, Python
Model Searching AF structure
communicating Retrieving normal period

+ Sensors : — -~ with AF using PI Retreiveing data for
« SCADA system Web API normal peirod
Event Frames
Asset Analytics Historical data
Model parameters
Asset Framework
© Machine learning
Data (Excel/vba, Python)
Archive

L = T o

Pl\World sarceiona zom

#PIWorld ©2019 OSlsoft, LLC 43



Example of ML — Stator Cooler

1= OK!
2 = 50 % cooling ability
3 = 33% cooling ability

5 year cooling ability development

Thorough cleaning/flushing _
after |I-:III ars il

Standard cleaning

Increased turbine flow rate to 57 m3/s /

\

&
5 0E.2015 14 0= 4T

KZ OSlsci
T Pl 1'I.|"'.-'r O r"| fj RARCELOMNA 2098

248 08 e 14:08:43

v

Increased turbine flow rate to 60 m3/s

1Rl

LClliIpCliawuic
based on
machine learing

#PIWorld ©2019 OSlsoft, LLC




@ OSl:-of.
Energy

Queensland
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Introduction to Energy Queensland M)

Energy
Merger of Ergon Energy and Energex distribution networks Queensland
* 1.7 million square km (7x United Kingdom) = Zr&me..
«  $24 billion in electricity assets 7 . e H energex

« 33 remote power stations

« 500+ zone substations

« 3000+ distribution feeders
— 27,000+ km underground
— 192,000+ km overhead

© Copyright 2019 OSlsoft, LLC 40




Weather Data

weatherzone®

= ateqory: 00 - Weather Station Data

busi ness = ¥ Closest Weather Station Dakey ap
= =] Corrected Wind Angle 15.1824244561695
= =] Distance 3.9 km
= &% Measured Ambient Temperature 16, 2999992370605 =
= ¥ Measure d Wind Bearing a3 @
] «F Measure d wind Speed 5.33333396911621 m/'s

REST API

________________________ . Co-ordinates

Dimension
Software

Pl Asset

Conditions Framework

\
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Bringing it all together: Pl Vision

Conductor Temperature Comparison

Section Temperature
T
i Y

Calculated Conductor Temperature
25°C

29/08/2013 3:45:44 PM 5/09/2018 3:48:44 PM

OCEANIA SEMINAR 2018, BRISBANE



Real Time Capacity Monitoring: Summary

Changing electrical distribution landscape.

¥

Downward pressure on operating costs.

¥

Need to improve asset utilisation.

¥

This project has demonstrated potential
asset utilisation improvements of 20+%
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Business Results: Information is an agent for change

Availability Fleet
and Management
Reliability

ONAL sernap IBERDROLA
RENOVABLES

\‘ ’ ll @ TENAGA “"

Plant data
available to all
personnel
Over USD 10M
savings from 30% with

analysis & peaks above
optimization 60%

Average
increase in
energy
generation:

unplanned losses
across a mixed
technology
portfolio. $18.7M
of avoided losses

in 3 years

Resource
Optimization

Process
Improvement

Digital
Transformation

Ny

%Entergy verve

ENERGY

Performance /
efficiency
improvements
Fuel savings
Maintenance
optimization
Dispatch
management

Startups are
more
consistent.
With accuracy
improved by
roughly 95%
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We believe People with Data can Transform their world

(@ osi-..

For more information please visit
www.osisoft.com

 David Thomason
* Industry Principal - Global Power Generation
e dthomason@osisoft.com
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