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Agenda

•CBM Overview

•PI System and the CBM process

•CBM Resources
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Terms & Definitions
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CBM
RCM

RCA

PM/CM

CM

FMEA

APR

PF

Predictive APM

CMMS

Condition Based Maintenance
Condition Monitoring
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CBM Prescriptive Guidance
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Terms & Definitions

Implementation Guidance

PI System Overview for CBM

PI System Integration w/ CMMS

Enabling Opportunities

Solution Examples

Industry References
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Maintenance Budget & Types
• Capital replacement

• Replace or rebuild expensive assets

• Major projects

• Squeaky wheel gets the grease 
syndrome

• Corrective Maintenance (CM)
• Repair a failure or degradation

• Troubleshoot & Rework

• Unscheduled often with downtime

• Preventive Maintenance (PM)
• Usually time-based schedules

• Clean & Inspect

• Pack bearings

• Filter check

• Diagnostic Measurements & tests

Capital 

Replacement

Corrective 

Maintenance

Preventive 

Maintenance

Capital $

O&M $

Asset 

Management

Maintenance & 

Engineering
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• More targeted 

expenditures

• More planned, 

less disruptive

• Fewer PM’s

• Some 

Corrective / 

Planned



#PIWorld ©2019 OSIsoft, LLC

CBM can mean different things

• Condition Monitoring

• Condition Assessment

• CBM Preventive Maintenance

• APR – Advanced Pattern 
Recognition
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Condition Assessment & Criticality Determination

It’s a journey – not a destination
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•May be any single or combination of 
performance indicators

• Vibration (with operational data)

• Efficiency (and degradation over time)

• Temperature (compared to usage and 
ambient conditions)

• May be simple or complex

• Incidence over time may be critical

#1 Condition Monitoring
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Calculating Expected Heat Rate
Lookup curve-fit coefficients from SQL Table

(Manufacturer Performance Curves)

Apply curve-fit to calculate Nominal Heat Rate

Calculate Actual Heat Rate

Real-time Streaming 

Analytics
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Example of Predictive Analytics in PI AF – Expected vs Actual

Found partially damaged compressor valve.

The valve was replaced in a planned & 

controlled manner. 
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•Usage-based 
PM's

• Run hours

• Start / Stop counts

• Tonnage 
processed

#2 Preventive Maintenance (CBM)
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San Francisco Public Utilities Commission
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100 Main Pumps = 

$1.8MM Annually

• Over the 28 month simulation, 79 unnecessary PM’s identified

• Each set costs approximately $2,100

• Annual savings for the 4 pumps is $71,100

https://www.osisoft.com/Presentations/Get-the-Most-out-of-Your-Assets-with-the-PI-System-and-Maximo/


#PIWorld ©2019 OSIsoft, LLC

#3 Condition Assessment
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PSE&G – Consolidate & Correlate Data
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https://www.osisoft.com/Presentations/Asset-Risk-Assessment-through-Advanced-Analytics/
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Asset List with Score
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#4 Advanced Pattern Recognition (APR)

•Anomaly 
Detection

•Use history to 
build a model

•Statistical 
Techniques 
compare now to 
history
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RESULTSCHALLENGE SOLUTION

COMPANY and GOAL
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Operational Diagnostics Centre
Reduce unplanned 
generation losses across 
a mixed technology 
portfolio of > 10,000 MW 

Sense active failure modes at the 
earliest possible opportunity and 
take actions to avoid loss

OSIsoft PI and APR $18.7M of avoided losses in 3 
years ($8.5M in one year) 

• ECG’s PredictIT (APR) 
technology is fast & easy

• An Operational Diagnostics 
Centre (ODC) put experts 
& information together

• ODC also uses PI system 
for deep dive investigations    

• ODC delivers significant 

tangible benefits

• OSIsoft PI enables data 

transformation and other 

improvements

• Data isolated and scattered

• Multiple SCADA 
technologies in play

• No access to real time data
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Presented at PI World San Francisco April 2018
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PI System’s role in CBM

PI Asset 
Framework   

Analysis

Notifications

Event Frames

PI Data 
Archive
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PI  Server

PI Integrators & 

PI System Access

1. Connect to relevant sources

2. Collect and archive data

3. Assign context (asset-based)

4. Execute condition monitoring logic

5. Visualize real-time conditions

6. Alert and notify

PI Visualization 
Suite

PI ProcessBook

PI DataLink

PI WebParts

PI Vision
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http://www.sap.com/index.epx
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AF – Asset 

Framework

Categories 

for Attribute 

Groupings

Element 

Template

Attribute alias 

elements normalizes 

diverse tag / point 

names 
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Asset Context in PI AF
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Event Detection

Event 

Frame 

Template

Type = EF 

Generation

PE 

Functions
EF Start 

Trigger

Time 

True

Root Cause 

Child 

Events
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PIAlerts&Company.com
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Monitoring Asset Conditions
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Boiler Feed Pump Overview
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Boiler Feed Pump Event Analysis
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Event Table Watchlist
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Events

Excel 

Charting

Time 

Period

Asset of 

Interest

Filter 

Events

Real Time 

Summaries
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Condition Monitoring Report
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PI System - CBM Resources

• Corporate Site – General info and use case search, webinars,…

• CBM Guidebook – Reference material on CBM and Condition Monitoring

• Technical Support – technical resources, downloads, questions,…

• PI Square and CBM – Lots of resources

• PI Community – Peer discussions and OSIsoft moderation, industry groups, development 

resources, whitepapers, webinars,…

• YouTube – training and introduction videos

• PI Learning – online courses, course materials,….

• Incorporating machine condition monitoring data
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http://www.osisoft.com/
https://pisquare.osisoft.com/docs/DOC-3487-cbm-guidebook-version-2
https://techsupport.osisoft.com/
https://pisquare.osisoft.com/docs/DOC-2283-additional-resources
https://pisquare.osisoft.com/
https://www.youtube.com/user/OSIsoftLearning
https://learning.osisoft.com/
https://pisquare.osisoft.com/thread/32042-i-have-maintenancereliability-background-wish-to-understandimplement-cbm-with-pi-products-i-do-not-have-the-it-background-where-should-i-start
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CBM Customer References
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CBM Ideas for Workshop 

• Pump / Motor Usage

• Pump / Motor Start – Stop Cycles, Duty Cycles

• Calculate Efficiencies, Anomalies, etc.

• Energy per Unit Processed (e.g. MG/D)

• Predictive / Maintenance Event Detection & Analyses

• SAP, Maximo etc. integration
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Asset Monitoring and Condition-based 
Maintenance (CBM) with the PI System
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• Mike Horrocks

• Technical Advisor

• mhorrocks@osisoft.com

• Keith Pierce

• Technical Advisor

• kpierce@osisoft.com
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Questions?

Please wait for 

the microphone

State your 

name & company

Please remember to…

Complete Survey!
Navigate to this session in 

mobile agenda for survey

DOWNLOAD 
THE MOBILE 
APP
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