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Delivering a complete digital thread, purpose-built for industry

Accelerate time to value with flexible, scalable, and trusted industrial hybrid Saa$S solutions

Visualization

Multi-experience engineering and operations visualization across the enterprise
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2 Simulation Engineering
St, and Learning and Execution
() Process simulation, Engineering,
2 operator training, 3D design,
< enterprise learning project execution
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Engineering: Engineering data collection,
aggregation, storage and contextualization
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Asset
Performance

Production
Optimization

Operations
Control

Planning
and Scheduling

Edge, supervisory,
enterprise control

Asset strategy,
asset analytics,
maintenance execution

Operations execution,
process optimization,
production management

Feedstock management,
supply chain planning
and scheduling

Industrial Information Management

Operations: Real-time data collection, aggregation,
contextualization, events and self-service calculations

3 party
visualization

3 party apps
and analytics

3 party data
sources, systems,
and databases
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Delivering a complete digital thread, purpose-built for industry

Accelerate time to value with flexible, scalable, and trusted industrial hybrid Saa$S solutions
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Industrial Information Management

Operations: Real-time data collection, aggregation,
contextualization, events and self-service calculations
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AVEVA PI System, from data to intelligence
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Data

Raw data points,
difficult to interpret
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Information

Contextualized, real-time
decision support

Intelligence

Business/operation
analytics
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Analytics
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AVEVA Pl System: collect, enrich, visualize




Roadmap themes

AVEVA Pl System information management

e Seamless infrastructure from edge to cloud
* Manageable software and systems

* Increased value and scope of data
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Seamless data infrastructure, to the edge

Challenges at the edge

©O©® N °
Data from remote Local history Linux or Windows
sources for applications platform
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Analytics
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AVEVA Pl System: extending at the edge
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Seamless data infrastructure, to the cloud.

Challenges from innovative uses of data
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Increased scope and value of data

Challenges with analyzing and sharing more data

f(x)

Self service Context
analytics and calculations
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Data shared
with context
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Experiment with Pl Tag and Pl AF expressions with
AVEVA Pl Vision ad-hoc calculations

Calculation Editor

Name Total Flow

Description Sum of Control Valve Flows

Server: dfpiserverist.osisoft ext hd @

'FC-@1@.FL.PY' + 'FC-@11.FL.PV' + 'FC-212.FL.PV’

¥ Advanced Options

9/20/2020 11:58:19 PM

» Plant

Time Interval

Total Flow, gpm 4
2,680

Total Conversion Factor 1 hour i SOOI AaraA P Ao P S——

¥4 stepped Plot T RE =
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Diagnose Pl AF analytics performance and bottlenecks

@) \\DFPISRVSB\Power Generation - PI System Explorer - o X
File View Go Tools Help
@ Database [% Query Date ~ © & Back H, Checkin ¥} « [Z]Refresh
Management Analyses
Choase a type Analyses | Performance | Service Summary | Service Details
Analyses
() Notification Rules Service Startup Time Calculations per Second Skipped Calculations
Analysis Searches
hal
: * | 5m32s77m 117 calc/ 85,036
m S S calc/s/s '
Enabled a
Disabled £
@ \\DFPISRVSE\Petralux Midstream DCP - PI System Explorer - X
— File View Go Tools Help
Max. Calculation Lag (@ Database | Query Date + © @ | () Back @, Checkin < v [&] Refresh
Management Management
Choose a type Analyses | Performance | Service summary | Service Details
Analyses Group by: [7] Template
Notfcation Rules
S m S [Fter [p
Anabyis Searches Element Template Group Name AF Database Group Trigger Ratio | Impact Score. Schedule Skip CountSuccess Count  Eror Count Average Elapse &
+ 7 EQT Well Completion Temglate Data Regeneration PetroLux Demo Sandbax 004 0.26 Periodic{Frequency=2] [} 410218 ]
al & ||| -NGTR_Compressor_gase Tempiata Run Hour Calculation MidstreamuserGroup2 0.02 0.10 Natural 0 1367 0 1
eoabied _NGTR_Compressor_Base_Template Run Hour Calculation HidstreamuG 0.02 0.10 Natural [ 13674 [ 1
= P | ||| NGTR oriver_Base_Template Run Hour Caleulation HidstreamUG 002 0.10 Natural [ 13674 0 1
Disabled @ ||| NGTR Drver_Base_Template Run Hour Calculation MidstreamserGroup2 0.02 0.09 Natural [} 13674 0 1
Compressar Skid Gas Drven Health Index MidstreamsB 001 0.04 Periodic{Frequency=300] [ 273 o 2
N ) SieHVAC MaxvalofTopFault A 0.01 0.01 Periodic{Frequency=300] o 2734 0 4
Highest Trigger Rati CC zone - current Exit = next Entry 01 Entry Slab IN - triggered by Slab IN trigger  Metals and Mining 001 0. 0 275724 o
Widtopia Wind Turbine CWindDemo 0.01 0.03 Periodic{Frequency=60] 0 13674 0 .
Generationunit Systams Percentage HydroPowerGeneration 0.01 0.03 Periodic|Frequency=15] o 4695 o
Generationunit Systems Percentage Asset Based F1 Example Kit - Hydro Plant Monitaring 0.01 0.02 Periodic{Frequency=15] o B 0
CC orphaned zone 01 Exit Slab IN - triggered by Siab IN trigger _ Metals and Mining 0.00 0.00 Natural o 275724 o
Generationunit Systems Percentage Hydro Plant Demo for MISO 0.00 0.00 Periodic{Frequency=15] 0 460 0
CC orphaned zone 01 Entry Stab IN - triggered by Slab IN trigger Metals and Mining 0.00 0.00 Natural o 275724 o
— Windtopia Wind Turbine Revenue Loss Aggregation TCWindDemo 0.00 0.01 Natural o 208349 0
HydroUnit Countdovin Timer Hydro Plant Dema for MISQ 0.00 0.00 Periodic{Frequency=5] [ 164087 [
0.04351 Paper Machine Current Production Sandb: 0.00 0.00 Natural 0 13731 0
et megenerstion unit Running State IndustrialDiitalPlant 0.00 0.03 Natural [} 5712 0
8 negeners #50 el Analysis Template2 16 Sandbox 0.00 0.07 Periodic|Frequency=600] o 1367 o
Paper Machine Paper reak Sandbo 0.00 0.00 Periodic{Frequency=60] 0 13674 o
EQT Well Completion Template Data Regeneration Wireline PetroLux Demo Sandbox 0.00 0.00 Periodic{Frequency=20 [ 41022 o
FPSO Storage Tank Capaaty san 0.00 0.00 Periodic{Frequency=60] o 13674 0
_NGTR _Electric_Driver Run Hours per Day MidstreamserGroup2 0.00 0.01 Natural o 1367 o
== FPSO Storage Tank Level san 0.00 0.00 Periodic{Frequency=60] 0 1367 o
[ — Event Frames Windtopia Wind Turbine Revenue Loss Aggregation WaterTIC 0.00 0.00 Natural o 118195 o
unt Down State IndustralDigitallant 0.00 0.02 Natural 0 2712 0
i Library Continuous Caster simulation 04 Slab Internal Number - cycle 15 Metals and Mining 0.00 0.00 Periodic[Frequency=1] 0 820435 [
= EQT Well Completion Template 24-+Hour Pump Uptime PetroLux Demo Sandbox 0.00 0.00 Penodic{Frequency=1800] 0 5 0 1
e Unit of Measure _NGTR_Electric_Driver Run Hours per Day HidstreamuG 0.00 0.00 Natural [ 13674 [
Unit Mode Sandbox 0.00 0.04 Natural o 1367 o
88 Contacts unit Trouble State Universal Digital Plant 0.00 0.00 Natural [} 13684 0
I% Management Unit Clock Sandbax 0.00 0.03 Periodic{Frequency=60] [ 13674 o
DGA XFIR HoLTC Analysis Template1s MKnox - PHM WWorkshop 0.00 0.00 Natural 0 7286 0
| Analyses Pump Run Times WeterTIC 0.00 0.00 periodiclFrequency=900] o 912 o
None None-Loadsheddingsupported Biarthikeyan_Test 0.00 0.00 Periodic{Frequency=300] 0 2734 0
cCzone 02 SlabIN_o Metaks and Mining 0.00 0.00 Natura o 1213 o
unit Trouble State IndustrialDigitallant 0.00 0.01 Natural 0 5712 0
unit Maintenance State IndustrialDigitalPlant 0.00 0.01 Natural o 13712 o
Caone 02 SiabIN_even Metals and Mining 0.00 0.00 Natural o 1mm 0
unit Down st Universal Digital Plant 0.00 0.00 Natural o 13684 o
unt Running State Universal Digital Plant 0.00 0.00 Natural 0 1368 0
Windtogia Wind Farm Template Forecast Daly Revenue +15m TaCWindDemo 0.00 0.00 Periodic{Frequency=60] [ 13674 [
= pia Wind Farm Template Forecast Power +15 CWindDemo 0.00 0.00 Periodic{Frequency=60] o 1367 o
Siementy Windtopia Wind Form Template Forecast Pawer +15m TIC 000 0.00 Periodic{Frequency=60] o 13674 o
| Event Frames Windtopia Wind Farm Template Forecast Daly Revenue +1h TCWindDemo 0.00 0.00 Periodic{Frequency=60] [ 13674 o
= L hsset_Type_ABC Analysis Template MKnox Test Example - Single EF Template for multple Elemen Templates 0.00 0.00 Natural o 23957 o
3 Library Asset_Type X¥Z Analysis Template MKnox Test Example - Single EF Template for multiple Element Templates 0.00 0.00 Natural [ 23957 o
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CMMS Alarm Level
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Replicate AF Elements to AVEVA Data Hub with Pl to Data Hub

@ ‘WPIZDHDEMONReactor - Pl Systemn Explorer (Administrator)

File  Search View Geo Tools Help
@Database P Query Date ~ (0 ﬁ eBack > H,: CheckIn %} « @Refresh iF New Element = =1 Mew Attribute

Elements Inlet Pump
5 Elements General Child Elements  Attrbutes  Ports  Analyses Motification Rules  Version
(5 PIData Archive
- ) Plant AVEVA™DataHub » Asset Explorer & wenbenssus- £ @ O
= (F Line 1 |
 Inlet Pump |, t|m| ¢ 8 Name M Home Assets v Q inlet* , Inlet Pump VA T
& Outet Pump T -
& Reactor s EBe i@' Bearin = DataManagement ¥ H =  <No Description> Asset Type: Pump
i
_ -t
= ﬁ Line 2 o o & 0‘ Flow F ¥2  Data Collection | Filter facets Metadata Properties Status
£ Inlet Pump Inlet Pump —_—
F Outlet Pump = =] Manul I visualization » Status B ~ Property = LastValue UOM Y  Timestamp
(1 Reactor )
| Bearing Temperature | Value 170.902 10/10/22, 4:30 PM
- () Line 3 g B4R ¢Fonofl T Analytics ’ 0 @ cood Inlet Pump =
10O
O Flow Rate | Value 454173 10/10/22, 4:30 PM
E@ Element Searches of =& 65‘ Reasc e Security L (] Warning
O & Bad O  onoff| Value 0.726 10/10/22, 4:00 PM
= =] Serial \\ Developer Tools (| Unknown
O Reason Code | Value Unknown 10/10/22, 9:35 AM
S 3] 3
7 ® | F s @ sippon b AssetType ~
o e 65 suctia (. Bearing Temperature | Value 0)
= Elements [[] DataCollectorHealth
[ DataCollectorService -
[[] StorageHealth N B e
[] DNP3 Windtopia Wind Turbine I \/‘\_‘,x‘/
100
[[] Windtopia Wind Turbine
[] OmfEgressHealth
[[] Reactor with Outlet Sensor -20
[ Line 09AM  10AM 1AM 12PM VIPM 02PM 03PM oapm M
[] Outlet Pump
COLLAPSE < O Pump Showing 1-2 of 2 ltems per page: 50 ~ [ 1} Last8hours ~ | M ‘ Q l
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—
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Manageable software, security and reliability

Challenges on premises

...ﬁ
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Cyber security
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The AVEVA Pl Server

o

l‘lllr Modern authentication

g}
7

Deliver new capabilities
as needed

>
Pl Server — feature version

TIiM @ mpy
>
Pl Server 2018 Patch 3 Patch 4 Patch 5 Deliver fixes as
SP3 needed

@} Critical fixes over time

L |
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Delivering a complete digital thread, purpose-built for industry

Accelerate time to value with flexible, scalable, and trusted industrial hybrid Saa$S solutions

Visualization

Multi-experience engineering and operations visualization across the enterprise
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Engineering: Engineering data collection,
aggregation, storage and contextualization
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AVEVA Mobile Operator manually collects & validates data

B o
[Navigstion
ke

= f* Content Management

agement Center

X Procedure Bulder

S Schedubng

88 Crew Setup
D Shift Setup

3 Schedule Man

™ Ratus

@ /0TS Configuration

B Devicereg

(&) Archestra

Change Password

= | Documentation

© Management Center User

@ System Installation U

- [@ ueks
Email Support
@ wo
= M Asset Detall Manager

ware Developer Networ

B\ AssetDetal Manager

o %

3 Schedule Manager 3 Schedule Manager = Avdror Plus
File

7] . x /r v 4 Data Fiter - n

S0R00

4 WE_Equpments (1

“ (3% 1f Defective and Not Safe to Use

[3) Add Issue detads

m New Work Order Request

o New Launch Procedure

4 n ——
Lyd Fessage v End OVI62022 O o

| Include Shared Data Points

O piVvision
(V7] Truck Fleet - Engine ~ Asset: Truck 101 ¥

P a Work Order Cosing

o (‘, What is the Operation Status? Operation Completex € Blower #2
Asset:
Blower2

' Record the blower inlet vacuum.

“ (% Mot required or cancelled
5 Comments . m
¥ \

e
v Record the blower flow rate.

(~) ¥ Get From PI AssetHealth Result

Home AWt Health Brake Suspension |  Paylosd

O

Reading: | 452973 Aaset: | Houl Trock 101 | |1(<) 7 Record the blower discharge pressure. )
Truck 10 Last Inspection: 4/16/2022 11:13:49 AM
Answered Status: | Answered By Defaut Data Fiker:  HE_Equpments ; E
Date: | 4/16/2022 10:50 AM Severty. Warning Z ! Record the blower outlet temp. Coolant Temp Aftercooler Temp
User: | admin, admin (sdmin) | Action Occurred: v 90.636 64.562

% wo

Record the blower run time.

59487 %

(v) & Task (Config)
Left Right
Exhaust Temp Exhaust Temp
487.16 457.96

Delta Temp 26.158

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

© New Display D | morwdminstator | @

v

Engine Exhaust Monitoring

Last Oil Color Test: 5

3800
Engine RPM

1,908 4 rpm



AVEVA Predictive Analytics & AVEVA Pl Server

Combine PI Server data with Al and machine learning-driven insights for early warning detection

Reduce downtime

Pl Tags (R/W) real-time data . L0 00 o 000 .
Minimize maintenance costs — and performance analytics 140
P e >
Prevent asset failure o
_ _ Pl Data Archive 100
Extend asset/equipment life
Coming: PI Tags (R/W) and o
Improve safety E‘é’. Assets (R) via asset hierarchy g Fs Pt iAo
v Optimize your asset «
management strategy PI Asset Framework

AVEVA Predictive
Analytics

L |
—
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AVEVA Unified Operations Center

Mobile / Desktop / Wall

Powerful 3D diagrams

L Data & Information
Systems Engineering
Equipment Diagrams
& Assets

frp 5N MES

Integration

Predictive Analytics G )
Integration Safety S Reporting
& Worker

Show AVEVA Pl Server data & AVEVA Pl Vision displays in context



Analytics
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Sensors Monitoring

AVEVA Pl System: expanding capabilities
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How can you influence the AVEVA Pl System roadmap?

https://feedback.aveva.com

Let us know your product feedback!

L |
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https://feedback.aveva.com/

Brian Bostwick

VP Portfolio Management, Operations

AVEVA

brian.bostwick@aveva.com
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Questions? Please remember to...

Please wait for the microphone. Navigate to thi

State your name and company.
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Thank you!
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projeéted in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular produét or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, WhICh reflect our opinions only as of the date of this

! presentatlon

Th'e Company shall not be obliged to disclose any revision to these forward- -looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
o @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, sparking ingenuity to drive responsible use of the world”s
resources. The company’s secure industrial cloud platform and applications enable businesses to harness
the power of their information and improve collaboration with customers, suppliers and partners.

Over 20,000 enterprises in over 100 countries«ely on AVEVA to help them deliver life’s essentials: safe and
reliable energy, food, medicines, infrastructure and more. By connecting people with trusted information
and Al-enriched insights, AVEVA enables teams to engineer efficiently and optimize operations, driving
growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions
* and the expertise of more than 6,400 employees, 5,000 partners and 5,700 certified'developers. With
opérations around the globe, we are headquartered in Cambridge, UK and listed on the London Stock
Exchange’s FTSE 100. \ 1 ’

Learn more at
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