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Delivering a complete digital thread, purpose-built for industry

Accelerate time to value with flexible, scalable, and trusted industrial hybrid SaaS solutions
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3 party
Multi-experience engineering and operations visualization across the enterprise visualization
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What are we showing you today?

1. A brief introduction to our Asset Strategy Optimization
solution capabilities

2. Three real business cases our customers are deploying
with our solution, including business value

3. How does ASO work together with Pl and other APM
solutions
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Brief Introduction to Asset Strategy Optimization
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The Benefit of Optimized Asset Strategies

The importance of a risk-based approach
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Insight into risks
Balance between financial operational and
safety risks

Ever-changing legislation
Complying with environmental and social
requirements

Sharing knowledge

Implement best practices globally

Continuous improvement
To drive maximum return on industrial assets
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Asset Strategy

Asset Strategy is a mix of different maintenance

types
e Reactive

e Preventive
e Condition based / Predictive
e Predictive

For all equipment

Based on dynamic business objectives

Prescriptive actions for all strategies

©2020 AVEVA Group plc and its subsidiaries. All rights reserved.

Asset Strategy Optimization

Predictive Maintenance

Condition-based Maintenance

Preventive Maintenance

Reactive Maintenance

|
Prescriptive Actions
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Asset Strategy Optimization

Optimize strategy

* Higher plant output
* Improved HSE performance

Eliminate unnecessary maintenance

¢ Less scheduled downtime
* Less maintenance cost

* Lowest life cycle cost

* |ncreased ROA (Return On Assets)
Prioritize assets

Criticality Assessment

Standardize data structure and improve data quality

* |Improved compliance
* Rapid fleet deployment
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Risk Based Strategy
Reliability Centered
Maintenance

Generic Risk Based Strategy
Optimize over asset life cycle Library templates

~—— Asset Library
Templates

80% of assets
90% effectiveness

Asset Life Cycle Costing
(What/If scenarios)
Scenario Comparison

Spares Strategy  Root Cause
Optimization Analysis
Spare Levels Continuous
Improvement

Optimized Strategy
Monte Carlo simulation

Increasing maturity
and expertise in APM
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Deployment Acceleration

AVEVA Asset Strategy Library

By adding data and asset templates to the solution strategy deployment can be done up to 90% faster.

The AVEVA Asset Library contains RCM-based equipment failure data and preventive maintenance for the
top 100 most commonly found asset types in asset-intensive industries:

Failure Prescriptive

. 1,000 components
Maintainable

- Mode 1 + MTTF - o 0? Action 1 + Frequency
Equipment =
Mode 2 + MTTF

1,500 failure causes with failure

(1SO14224) conditions

2,000 preventative tasks

Mode 3 + MTTF : Aftian 2 Erentieng)

i

5,000 prescriptive tasks

Functional

@ FURCHOnS _ | 20 years and 22,000 man-hours of
experience

AV=VA
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Three Business Cases for Asset Strategy
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Totals
Object Name: B0242001 - J-9002A CENTRIFUGAL PUMP

1. Asset Output Increase

Maintenance Duration No. of Maint. Actions Costs

Business Challenge

3

m Centritigsl Fump

@ e ER (Optmazs Strasgy)
. . . . (Curan aramg: T e araag ™ ?:EI:':':‘"?;:[PHMP
Increase production output with 50% in short time o “ ot
Solution 0 0
Total(hr) Total No. of Maintenance Production Loss Total costs Total NPV Costs
. . . Scenario Duration Maint. Costs

Ana |yze prOdUCtlon bottlenecks in pla nt, Change Strategles for Centrifugal Pump (Optimized Strategy’ 106.27 52,27 73,908.47 122,711.86 196,620.34 196,620.34
Centrifugal Pump (Current Strategy) 103.13 85.83 35,645.50 259.750.00 295,395.80 295,395.80

increased output

Results Downtime Top 10 Report
Object Name: Line 1

50+ strategies changed to eliminate bottlenecks
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2. Asset Life Cycle Cost Reduction

Business Challenge

Decrease maintenance cost, move into renewables

Solution

Analyse largest cost contributors, add renewables asset types library P"M
Results ®

Focus on reducing OEM based asset strategies

ey

OEM based Criticality based Optimized maintenance
maintenance model maintenance model model VA




3. A_SO combined with Condition Monitoring

Business Challenge

Find opportunities to decrease cost and risk by expanding

Condition Monitoring
Solution

Analyse critical equipment, identify Failure Modes for

monitoring and add prescriptive actions
Results

50+ strategies changed to eliminate bottlenecks

Chevron

it s e i s i e s e et
Asset Strategy [
Optimization [ Maintenance Execution @
Asset & Cost Data

Connected o

Worker
DataHub D

Historian

Condition & Health Monitoring
Predictive Analytics
OEE / Downtime Monitoring

4 Analyze & Monitor '@'ﬁ—

Predictive Analytics
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How does Asset Strategy fit into APM?
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How AVEVA Asset Strategy Optimization fits in the APM
Work Process

Asset Performance

4 Maintenance Execution

Asset Strategy 5 OEE / Cost / Labor -

Enterprise Asset Management
Operational Safety Management

1 Business Objectives
2 Criticality & Risk Analysis

3 Maintenance Strategies

Asset Strategy Optimization .
Asset Strategy Library Asset Ana |ytICS

6 Condition & Health Monitoring
7 Predictive Analytics

Predictive Analytics
OSI PI
Insight

Asset Information
Management
Work Task

Management Unified

Strategy Optimization Operations
Adapt ChECk Center
=

9 Root Cause & Failure Analysis
10 Life Cycle Costing

11 Scenario Comparison

For Internal and Partner Use Only Asset Strategy Optimization ‘NV — VA
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Back up slides
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Bringing it Together — Continuous Improvement Closed Loop

Key Functionality

RCA / RCFA

Availability
Calculation

Life Cycle
Costing

Spare Parts
Optimization

Simulation and
Optimization

F

Asset Object Type Template

Asset
Strategy
Optimization

Asset
Strategy

Hierarchy

Library

Revised Asset Type Data:
e Complete Failure Data

«  MTTF

* Frequency

e Strategy / Tasks

Synchronization

Mobile
Operator

Asset
Templates

Predictive

Analytics

Historian

Web Alarm Management

Key Functionality

and Diagnosis

Advance Calculation
Module

Data Playback

Transient Analysis

Early Warning

Prescriptive Action

Fault Diagnostic

Case Library

Reliability
Modelling

Asset Data Triggered/Updated

Equipment List
Line List

ormternar and Fdariner use uniy
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CMMS/EAM

Unified
Engineering

Continuous Improvement Cycle :

Revised Asset Strategy Library (RC Identified)

Client Specific Failures
Trigger for new RCM/FMEA/ACA

Update / Work Order Requirement

Asset Data Triggered/

Updated

AVEVA

Unified
Operations

Center

Asset
Information
Management

Role-based
Visualisation
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Solution Map Operations & Maintenance

PRiSM 3
Viewer e ;

El-r:terprise » Insight Unsupervised T ——
istorian . .
Insight Machine Learning

Historian
/ OMI

Edge + Insight Predictive

Web Link in AVEVA AV

Smart SCADA Analytics (PRiSM)

Insight Viewer /
Reports

Asset Strategy
Optimisation

Web Link in AVEVA AV

Operational Safety
EAM Management
Maintenance
System

P&IDs, Attributes & Reports

=
IntelaTrac Schedules I—' l | = l—‘

IntelaTrac Schedule / Reports AVEVA AlM f _"-‘ -

ASO Reports & =
Asset Register & Work Order Information Simulation =
Connected I
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Historian - > e L AR A i 2l |.|||||||“|||‘||‘|| M i c e nt r e

EAM Reports

Unified
Engineering
(E3D, Diagrams,
Engineering)

Tags, Documents &
Drawings

Documents — Tags / 2D documents / Engineering Datasheets

External
Systems e.g. Documents — Tags / 2D documents / Engineering Datasheets Ad Hoc Aggregated

Reports

SharePoint

AV=VA
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AVEVA Asset Library

Content

e 4 Content Packages

Asset Library (general)

Asset Library — O&G

Asset Library — Power

Asset Library - MMM

e Current content supports
prescriptive actions in CM Alerts

* |SO14224 Equipment
breakdown (Type, Subunit,
Maintainable Item)

e Failure modes

* Prescriptive actions (889)

© 2019 AVEVA Group plc and its subsidiaries. All rights reserved.

Asset Classes

14

Asset Types

75

Faultdiagnostics

593

Prescriptive Actions

889

I Content Packages
Asset Class pl| Asset Type M| Asset Library Rl Asset Library - O&G M| Asset Library - Power Rdl| Asset library - MMM g

Blowers and Fans
Compressors
Compressors
Compressors
Electric generators
Electric generators
Electric Motors
Gas Turbines

Gas Turbines
Heaters and boiler
Heaters and boiler
Heat exchangers
Heat exchangers
Heat exchangers
Heat exchangers
Mills

Mills

Steam Turbines
Pressure vessels

Blower

Compressors - Centrifugal
Compressors - Reciprocating
Compressors - Screw

Electric generators

Electric generators - Gas-turbine driven
Electric Motars - Alternating Current
Gas Turbines - Aero-derivative

Gas Turbines - Industrial

Heaters and boilers - HC-fired Boiler
Heaters and boilers - Indirect HC-fired Heater
Heat exchangers - Air Cooled

Heat exchangers - Plate Fin

Heat exchangers - Rotary

Heat exchangers - Shell and Tube

Mills - Tube Ball Mill

Mills - Vertical Spindle

Steam Turbines - Multi-stage

Pressure vessels - De-aerator

X
X

X

X
X
X

BB M 3 M M

X
X

HoOox X W X

X
X
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4.1 Detailed results

Average # actions per year

Strategy Supplier based

Criticality

Optimized

Strategy

- Preventive maintenance

- Corrective maintenance
Average costs per year (€)
Supplier based

Criticality Optimized

Supplier based maintenance

Total Downtime Average No. of Maint. Actions Average No. of Total Unavailability (%)
Strategy (hr}) Duration (hr) Maintenance Actions
FBEM 4,196.82 167.87 566.63 1,916
4,196.82 167.87 566.63

1,916 = 98.08 % Availability

Optimized maintenance for availability

Total Downtime Average No. of Maint. Actions Average No. of Total Unavailability (%)
Strategy (hr) Duration (hr) Maintenance Actions
FEM 3,095.90 123.64 218.50 1,414
3,095.90 123.84 518.90

1,414 = 98.59 % Availability

Confidential Property of Schneider Electric | Page 19

AV=VA



Applying Life Cycle Costing

AVENVA

Print Date: 03-16-2021

Totals

Object Name: B0242001 - J-9002A CENTRIFUGAL PUMP

Maintenance Duration

No. of Maint. Actions

120 oD

sl Bu
{1 e 5 ke
Canerilim Fumg

-
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Total(hr) Total No. of
Scenario Duration Maint.
Centrifugal Pump (Optimized Strateqgy’ 106.27 5227
Centrfugal Pump (Cument Strategy) 103.13 85.83

Costs

e B
g e S rar
CureriLygd Pumg,

R

Maintenance
Costs

73,908.47
35,645.80

Production Loss

122,711.86
259,750.00

Total costs

196,620.34
295,395.80

Centrifisgal Pump
(Optimized Straegyd
Centrifisgal Pump
{Courrent Strategnd

Total NPV Costs

196,620.34
295,395.80
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Best practice approach to deliver value

Fully supported roadmap, maximum flexibility

2 - 3 months 4 - 8 months ?? months

Phase 1: Solution Value Assessment _
* Deliver 1%t batch of Asset Strategies (for appr. 150-200 assets)
* Including validated cost/benefit life cycle:analysis Phase 3 Enterprise Roll Out
* Including business case for plant/enterprise roll out » Multi-site roll out (if applicable)
: * Deliver and deploy additional AVEVA solutions

Phase 2 Plant Roll Out

* Finalize Asset Template Library

* Roll out to all Assets and Plants/Locations/Business Units

* Full integration in existing APM architecture

e Streamlined work process Predictive Analytics/ASO/EAM AV=VA




The APM Framework

How to achieve APM excellence

Business Objectives Realization
Resource Strategies

Asset Compliance & Scenario Planning
Budget & Cost Control

Work intake & Prioritization
Scheduling & Work Preparation

Work Execution

Work close-out & Reporting

W K N O U A WD R

Work Evaluation

=
©

Asset Integrity, Data- & Systems handling

[EEY
[EEN

. Asset Portfolio Management

=
N

Reliability Engineering

=
w

Predictive Analytics

=
B

Asset Engineering, MOC & Early Management
15. Sustainability & Energy Management
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Asset Strategy Optimization

Preventive vs Corrective Strategies that mitigate Failures to an acceptable level
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® linkedin.com/company/aveva '
Q @avevagroup ! ' _‘

ABOUT AVEVA

AVEVA is a global leader in engineering and industrial software driving digital,transformation across
the entire asset and operational life cycle of capital-intensive industries.

The company’s engineering, pIann'ing and operations, asset performance, and monitoring and control

solutions deliver proven results to over 16,000 customers across the globe. Its customers are

* supported by the largest industrial software ecosystem, including 4,200 partners and 5,700 certified
deyvelopers. AVEVA is headquartered in Cambridge, UK, with over 4,400 employees at 80 locations in

over 40 countries. A . 1 ’

aveva.com
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Combining world-class software to drive Performance Intelligence

Accelerating digital transformation of the industrial world with complementary product offerings

AVEVA's end-to-end industrial software to optimize OSlsoft’s Pl System is the industry standard for

engineering and operations industrial information management

EASY ACCESS AVEVA CONNECT CLOUD PLATFORM AND AVEVA FLEX SUBSCRIPTION PROGRAM
VISUALIZATION

PROCESS ENGINEERING PROJECT OPERATIONS ASSET VALUE CHAIN
SIMULATION AND DESIGN EXECUTION CONTROL PERFORMANCE OPTIMIZATION
LIFECYCLE
MANAGEMENT Contract Risk and M G e Asset Strategy, Asset Supply Chain,
Conceptual Design FEED, Detailed Design Enterprise Resource ge Co;\trol P Analytics, Operation Execution,
Management Maintenance Optimization
INDUSTRIAL INFORMATION MANAGEMENT
INFORMATION @05'801"(@
Collect, Store, Contextualize and Analyze Asset and Operations Information

L}
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