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Real Time Analytics
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Real Time Analytics in Asset Management
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Asset Management Business Drivers

= Utilization of generation assets: dynamic

" Future planning: complex

= Demographics: knowledge gap

= Stakeholder scrutiny: increasing

= Transparency: expectation

" Business pressures: cost, production

energy everywhere.



Asset Management
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Analytics in Asset Management

Work Management
* Planned vs. Unplanned

* Proactive Work Identification

* Productivity and Schedule Attainment
Maintenance Strategy and Compliance

e PM & PdM

* Ops Rounds
Fleet Monitoring

« PdP
¢ PMAX

e Health Assessment

e Risk Profiling

RCFA

Asset Decision Making

Asset Planning




Real Time Analvytics: Early Warning & Immediate Warning
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Real Time Analytics Role in WO Identification

Operators using PMAX to identify Maintenance Work
e Early identification
 Losses determine urgency
 Enables proper consideration in planning process

e PdP used to Recommend Ops and Maintenance Action
e Early Identification
e Analysis and Report
e WO recommendation
e WO process must support

e Early and accurate work identification
e Enables planning
e Increases proactive % of work
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Real Time Analytics Role in Maintenance Strategy Optimization

< More Less |
PDP e Surveillance ||e PdMs e PMs
= Predictive — Ops Rounds — Vibration — Time
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Inspections B Based
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Compliance

Compliance Percentage

Real Time Analytics: Maintenance Strategy Compliance
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Real Time Analytics supporting RCFA

Root Cause Analysis:
- Data Rich
- PdP: rapid review for anomalies
- PdP: Post event models
Program Compliance Review
- PM, PdM, Ops Surveillance
Operator Log Review
History and Losses Review

Time savings
Deductive support
Narrow investigative focus
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Real Time Analytics: Supporting Risk Calculation
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Real Time Analytics: Risk Calculation
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Real Time Analytics: Operating Risk Calculation

Condition Summary |4160V Motor |
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e Calculated risk including all know asset information

* Enabled by analytical tools and highly integrated asset management systems
e Supporting and simplifying planning daily
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Real Time Operating Risk Calculation

Risk Summary
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Summary

- Real Time Analytics: Early Success
- improved issue identification
- Integrated with work processes
- Growing support for other AM Process
- Factor in determining equipment health and calculating risk
- Supporting asset planning: investment, refurbish, outage

- Asset Strategy Optimization
- Increasing proactive approach
- Earlier issue ID
- Fewer PMs
- Growth area: Continued integration in AM processes
- Operating Risk ID
- Daily/Weekly work Planning
- Planning process improvement

A Nova Scotia

An Emera Company
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Outlook

- Greater real time analytical capability
- Improving infrastructure to manage data and produce intelligence
- More holistic thinking about Asset Management integrating
- all activities related to equipment performance
- strategic purpose
- Inevitable push toward Fleet Approach

- Innovation race: to address business drivers

Utilization of generation assets: dynamic
Future planning: complex
Demographics: knowledge gap
Stakeholder scrutiny: increasing
Transparency: expectation

Business pressures: cost, production




