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Asset Performance Management (APM) with the combined PI System and AVEVA stack

Join us for a deep dive into APM where we walk-through how the PI System and AVEVA 
product portfolios come together to address several closely related APM topics, such as:

▪ A layered approach to maintenance
▪ Maintenance alerts with the combined use of process and machine condition data
▪ Anomaly detection, root-cause analysis, fault-code library, corrective action list
▪ Predictive and prescriptive maintenance
▪ Asset reliability, strategy and optimization
▪ Connected worker, operational safety and compliance
▪ Business process integration with Work Management Systems such as SAP, Maximo etc., 

and others

We will also discuss the Maintenance Maturity Assessment.



Accelerating digital transformation of the industrial world with complementary product offerings

Combining world-class software to drive Performance Intelligence 

INDUSTRIAL INFORMATION MANAGEMENT

Collect, Store, Contextualize and Analyze Asset and Operations Information

VISUALIZAT IO N

+ PI System is the industry standard for industrial 
information management

AVEVA’s end-to-end industrial software to optimize 
engineering and operations
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A Unique APM Solution
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AVEVA APM connects Asset Strategy to Corporate Objectives

18%

82%

Age-related failure Random failure

Reactive and 
Preventive Programs

Predictive Technology
for Early Warnings

Failure Patterns

ARC STUDIES SHOW ONLY 18% OF ASSET FAILURE IS AGE-RELATED. BASED ON THESE DATA, PREVENTIVE MAINTENANCE
PROVIDES A BENEFIT FOR JUST 18 PERCENT OF ASSETS AND MONITORING FOR PREDICTIVE MAINTENANCE IS A
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It’s a Journey

Reactive Maintenance

Preventive Maintenance

Condition-Based Maintenance

Predictive + Prescriptive 
Maintenance

Risk-
Based Maintenance

Strategic, 
Proactive, 
Optimized

Run to failure

Planned based on time or 
usage statistics

Rules-based logic using
sensor data

AI and prescriptive analytics  
to predict impending failure

Requires a comprehensive 
maintenance infrastructure
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Accelerating digital transformation of the industrial world with complementary product offerings

Combining world-class software to drive Performance Intelligence 

INDUSTRIAL INFORMATION MANAGEMENT

Collect, Store, Contextualize and Analyze Asset and Operations Information

INFORMATIO N

VISUALIZAT IO N

+ OSIsoft’s PI System is the industry standard for 
industrial information management

AVEVA’s end-to-end industrial software to optimize 
engineering and operations

EASY ACCESS AVEVA CONNECT CLOUD PLATFORM AND AVEVA FLEX SUBSCRIPTION PROGRAM
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PI System
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PI Integrators & 
PI System Access
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PI  Server
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PI System 101 (webinar recording – 1 hour)
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http://www.sap.com/index.epx
https://www.youtube.com/watch?v=0kDo48_lxl8


PI System - built-in functions for time-series data

Similar to Intellisense

Time-Series Value Statistics

Search and Retrieval 
Status of Values

Steam Functions
Date and Time

ALL  - alphabetical list

Analytics for industrial sensor data in the PI System (3-part series, recording and slides)

9

https://bit.ly/3syEUe9


Operational diagnostics - use cases
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PI Vision – Displays

Exelon – Ginna – PI System story  (recording)
11

https://resources.osisoft.com/presentations/ginna-pi-vision-strategy---ginna-pi-system-story/


Event Frames for  more effective decision making at Arizona Public Service – Palo Verde – MSIV use case

PALO VERDE

Operations – main steam isolation valve (MSIV) 

12

https://resources.osisoft.com/presentations/event-frames-for-more-effective-decision-making-%E2%80%93-a-nuclear-msiv-application/


Engineered Analytics
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▪Simple engineered analytics
▪run-hours, start/stop counters… 

▪exchanger fouling
▪bearing temp rate of change
▪vibration trend extrapolate to predict time to failure
▪pump curves
▪vibration limits dynamically adjusted based on process loads
▪parametric curve fits
▪steam traps
▪tube metal temperatures 
▪count of temperature/pressure transients

▪analytics for BoP assets

Predictive analytics – Genesis Energy (recording)

Maintenance – Simple Engineered Analytics

14
Layered approach to maintenance/reliability (blog + workshop intro)

https://resources.osisoft.com/presentations/power-generation-qanda-session---using-pi-system-data-for-predictive-analytics--genesis-energy-/
https://bit.ly/3fn2SFm


Time to critical alarm

Forecasted critical alarm date

Maintenance – Simple Predictive – Time to Critical Alarm

Layered approach to maintenance/reliability (blog + workshop intro)
15

https://bit.ly/3fn2SFm


PI System – data/information flow in the MRO decision lifecycle

SCADA/PLC

Operator 
Rounds

Motor Oil 
Analysis

Vibration

MCSA

Work management

100,000s of measurements

10,000s of analytics (streaming calcs)
(sequence & dependency graph built-in)

10s of actionable events/day

▪ Simple (Engineered) analytics - all in PI

IoT, Wireless 
telemetry

Corrective Action 
Program

PM program…

Design changes…

Analytics for performance/condition assessment 
Analytics to enable  RCA (root-cause)

AVEVA 
Predictive Analytics

100s – 1000s of  APR, ML models   

Advanced Pattern Recognition (APR)
Machine Learning (ML)

▪ Advanced analytics (enabled by aggregated data from PI )
APR, machine learning, open-source libraries etc.   

data collection & storage

analytics
action and follow-up 

PI System
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From APM Strategy to Analytics
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Roadmap for 15 APM topics

The APM Assessment and Reference Framework
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1. Business Objectives Realization 

2. Resource Strategies 

3. Asset Compliance & Scenario Planning 

4. Budget & Cost Control 

5. Work intake & Prioritization 

6. Scheduling & Work Preparation

7. Work Execution 

8. Work close-out & Reporting 

9. Work Evaluation 

10. Asset Integrity, Data- & Systems handling

11. Asset Portfolio Management 

12. Reliability Engineering 

13. Predictive Analytics 

14. Asset Engineering, MOC & Early Management

15. Sustainability & Energy Management
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The importance of a risk-based approach

The Benefit of Asset Strategy Optimization
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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

UNDER-
MAINTAINED

OVER-
MAINTAINED

Comfort modeFire fight mode

Too muchNot enough effort

RISK-BASED

Optimum

Preventive 
maintenance cost

Total cost

Cost of non-availability 
(production loss + break down)

GOAL



Asset Strategy Definition
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• Asset Strategy is a mix of different maintenance 
types 
• Reactive
• Preventive
• Condition based
• Predictive

• Based on dynamic customer business objectives

• Prescriptive actions defined for all strategies

• For all equipment 
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Asset Strategy Optimization
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80% of assets
90% effectiveness

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

Optimized Strategy
Monte Carlo simulation

Risk Based Strategy
Reliability Centered 
Maintenance

Generic Risk Based Strategy
Library templates

Prioritize assets
Criticality Assessment

Increasing maturity 
and expertise in APM 

Asset Library 
Templates

Catch critical failures in time

• Higher plant output
• Improved HSE performance

Eliminate unnecessary maintenance

• Less scheduled downtime
• Less maintenance cost

Optimize over asset life cycle

• Lowest life cycle cost
• Increased ROA (Return On Assets)

Standardize data structure and improve data quality

• Improved compliance
• Rapid fleet deployment 

Spares Strategy 
Optimization 
Spare Levels

Root Cause 
Analysis
Continuous 
Improvement



AVEVA Asset Library
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Content

• 4 Content Packages

• Asset Library (general)

• Asset Library – O&G

• Asset Library – Power

• Asset Library – MMM

• Current content supports 
prescriptive actions

• ISO14224 Equipment 
breakdown (Type, Subunit, 
Maintainable Item)

• Failure modes

• Prescriptive actions



For Internal and Partner Use Only

How AVEVA Asset Strategy Optimization fits in the APM Work 
Process
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Performance Monitoring
Lagging Indicators

1 Business Objectives
2 Criticality & Risk Analysis
3 Maintenance Strategies

6 Condition Based Maintenance
7 Predictive Analytics

4 Strategy Execution
5 OEE / Cost / Labor

9 Root Cause & Failure Analysis
10 Life Cycle Costing
11 Scenario Comparison

Asset Strategy

Condition Monitoring
Leading Indicators

Strategy Optimization

ASO
ASL

ASO

EAM
MoW
CoW

OSI PI
Insight

Predictive Analytics

Do

CheckAdapt

Plan

Asset Information 
Management

Work Task 
Management

Unified 
Operations 

Center



Close out and further information
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Takeaways and Call to Action
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•Engineered analytics vis-à-vis AI/ML and advanced analytics

•Layered approach to Maintenance

•Usage-based, condition-based, simple predictive and advanced predictive

•Maintenance maturity assessment to get started

•APM is a journey…think big, start small and scale fast



APM Resources
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• Infographic

• Fast Forward to Now: How Resilience & Agility are Driving Next 
Gen Industries

• Blogs

• Improving Efficiency with a Data-Driven Asset Strategy

• 5 Key Takeaways from Decades of Successful Asset 
Management

• White Papers

• Operational Excellence (OpX) Achieved byCompanies That ARE 
Operationally Resilient

• How to realize a digitalized future Asset Performance 
Management strategy

• Sensor-Based Decision Making with True Lead Performance 
Indicators

• eBook

• A Blueprint for Industrial Operational Efficiency

• Hubs

• Achieve Operational Excellence with AVEVA APM in the Cloud

• Is your team truly connected?

• Case Study

• Refinery reliability starts with APM Assessment

• Success Stories

• SCG Chemicals

• Duke Energy

• Enel

https://sw.aveva.com/hubfs/assets-2018/pdf/infographic/Infographic_Fast-Forward-to-Now.pdf?hsCtaTracking=de51800f-19c8-41c5-a8c7-c87ceeb8d80b%7Cde513175-9f05-466b-ab1c-0491696c139c
https://www.aveva.com/en/perspectives/blog/improving-efficiency-with-a-data-driven-asset-strategy/
https://www.aveva.com/en/perspectives/blog/5-key-takeaways-from-decades-of-successful-asset-management/
https://sw.aveva.com/campaigns/operationally-resilient-companies-arc-whitepaper?hsCtaTracking=03eab990-116c-4ab4-b123-d9090d97e8f5%7C0b70a946-8454-4500-aeff-f819d82784d1
https://sw.aveva.com/campaigns/how-effective-apm-can-increase-your-innovation-roi
https://sw.aveva.com/campaigns/wp-apm-with-predictive-and-prescriptive-analytics
https://sw.aveva.com/campaigns/blueprint-industrial-operational-efficiency-ebook?hsCtaTracking=b5c553f9-ca5e-4983-9b57-5a4972db5252%7Ced7c146f-8680-4bb1-924f-e35b7b1fa15a
https://explore.aveva.com/apm-in-the-cloud/p/1
https://www.aveva.com/en/solutions/digital-transformation/connected-worker/
https://sw.aveva.com/campaigns/refinery-reliability-starts-with-apm-assessment
https://www.aveva.com/en/perspectives/success-stories/scg-chemicals/
https://www.aveva.com/en/perspectives/success-stories/duke-energy/
https://www.aveva.com/en/perspectives/success-stories/enel/


PI Resources

PI System 101 (webinar recording – 1 hour)

Analytics for industrial sensor data in the PI System (3-part series, recording and slides)

Arizona Public Service – Palo Verde - Event Frames for  more effective decision making – MSIV use case (recording)

Exelon – Ginna – PI System story  (recording)

Genesis Energy - Predictive analytics  (recording)

Layered approach to maintenance/reliability (blog + workshop intro)

Industrial IoT time-series data engineering - a layered approach to data quality (blog + workshop intro + recording)
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https://www.youtube.com/watch?v=0kDo48_lxl8
https://bit.ly/3syEUe9
https://resources.osisoft.com/presentations/event-frames-for-more-effective-decision-making-%E2%80%93-a-nuclear-msiv-application/
https://resources.osisoft.com/presentations/ginna-pi-vision-strategy---ginna-pi-system-story/
https://resources.osisoft.com/presentations/power-generation-qanda-session---using-pi-system-data-for-predictive-analytics--genesis-energy-/
https://bit.ly/3fn2SFm
https://pisquare.osisoft.com/s/Blog-Detail/a8r1I000000GvBJQA0/industrial-iot-timeseries-data-engineering-a-layered-approach-to-data-quality
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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 projected in these statements. 
No statement contained herein constitutes a commitment by AVEVA to perform any particular action 
or to deliver any particular product 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 
presentation.  

The 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.
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linkedin.com/company/aveva 

@avevagroup

ABOUT AVEVA 

AVEVA, a global leader in industrial software, drives digital transformation for industrial organizations 
managing complex operational processes. Through Performance Intelligence, AVEVA connects the 
power of information and artificial intelligence (AI) with human insight, to enable faster and more 
precise decision making, helping industries to boost operational delivery and sustainability. Our 
cloud-enabled data platform, combined with software that spans design, engineering and operations, 
asset performance, monitoring and control solutions delivers proven business value and outcomes to 
over 20,000 customers worldwide, supported by the largest industrial software ecosystem, including 
5,500 partners and 5,700 certified developers. AVEVA is headquartered in Cambridge, UK, with over 
6,000 employees at 90 locations in more than 40 countries. For more details visit: www.aveva.com
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