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Key Message 

 Get more value from PI by using operations data/events in Asset 
Maintenance

Use cases showing benefits  (Detroit Edison and  Basin Electric – power generation)

 Usage and condition based maintenance

 Common asset naming convention between PI and Maintenance

Eliminate risk 

 Back-test, validate and predict savings even before deployment

Been there and done that  ($$$$ Savings)

 PSE&G use cases  - live since 2002   

 Cytec use cases  – live since 2004

What I want to convey
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Maintenance can be Corrective or Preventive

• Corrective – this is after failure

• Preventive – this is before failure

• Uses proactive and predictive strategies

• Calendar based  - ignores equipment utilization pattern

• Condition based – aware of equipment conditions and utilization

• Usage based (PI data & PI analysis)

• Equipment condition based  (PI data & PI analysis)

• Overall Equipment health index (PI data + other data… age, criticality, 

lubricant oil analysis, dissolved gas analysis…)
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Service water pump – calendar based PM 

ignores equipment usage pattern

Pumps were off for an extended period, however the PM WO still went out

Save 28 PM hours with usage based PM instead of calendar based

Calendar based PMs
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Different types of usage based maintenance

• Run-hours
– Coal feed conveyor 

– Pulverizer (Amperage > 0)

– High pressure service water pumps

• Run-modes
– number of starts (peaker combustion turbine (CT) blades)

– number of trips

• Run-weight
– tonnage processed (mining industry)

– flow-rate (time-integral) converted to volume

• PI totalizer

• PI time-filtered conditional expressions    
(time-weighted and event-weighted)
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Validate usage based strategy - Pulverizer

Maintenance: 160 PM hours per pulverizer per year; 16 pulverizers per site, 6 sites

Actual runhours:  80% based on PI data,  implies a 20% savings

Projected savings: 480+ PM hours (about $25K at $50/hr) per site per year
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Validate usage based strategy - Coal conveyor

Maintenance: 60 PM hours per conveyor per year; 22 conveyors per site, 6 sites

Actual runhours:  25% based on PI data,  implies a 75% savings

Projected savings: 900+ PM hours (approx. $45,000 at $50/hr) per year per site
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Load Tap Change (LTC) counter use case
LTC Counter  (green) and  Daily Max Ambient temperature (blue) 

for last 2 years - note excessive LTC operations during hotter days

Ad hoc filter expression in ProcessBook using PI Calc
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Equipment condition based strategies

• Failure or performance correlated to a slowly degrading metric

– Temperature (bearings, motor windings, gas circuit breaker etc.)

– Pressure or DeltaP (Heat-exchanger plugging, Filters, Nitrogen cylinder low 
pressure, GCB low pressure

– Vibration,  amplitude  (need to interpret along with operations data in PI)

– Level (Transformer oil tank level too low)

• Instrument and transmitter drift

• Control loop health
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Secondary air heater plugging
Air heater tube plugging causes DeltaP (green line) to increase 

over several months and is a trigger for maintenance

Ad hoc time-filter expressions as PI Calculations
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Boiler (convection) tubes plugging
Rapid rate of change of Delta P over several days 

is a trigger for maintenance

Delta P (PI expression calculation, ad hoc plot)
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Transformer Oil - Exciter gas - parts per million

Increasing PPM (over several days) detected which triggers a SAP 

maintenance notification
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Instrument drift – O2 analyzer

Based on redundant dual sensors

Delta approx. zero is GOOD

Delta drifting from zero is NOT GOOD
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Transmitter drift

GOOD

NOT GOOD

Boiler feedwater pump discharge pressure

Based on redundant triple transmitters (PressA, PressB and PressC)

XY Plot, PressA (X) vs. PressB (Y1), PressC(Y2)
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Firing rate control loop
Boiler exit O2 set point: Approx. 3.2%

Actual process value (green line): High variability from 1% to 5.5%
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Firing rate control loop
At purple crosshair, air (red) peaks when coal (yellow) dips causing 

O2 (green) to peak after 30-40 secs.                                               

At white crosshair, air (red) dips when coal (yellow) peaks causing 

O2 (green) to fall below 1% after a lag of 30-40secs, and so on….



Operator & Maintenance Rounds 

Source: 

www.aeec.com/conveyor/Belt_Cleaners/Vplow.

aspx (retrieved Jan 2009)

V-PLOW status on a coal conveyor belt

Equipment inspection data collection
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PSE&G use case VIDEO
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Cytec Use Cases

• Reduce Time to Troubleshoot

• Avoidance of Catastrophic 

Failures

• Increase in “Process Visibility”

• Process Monitoring and Alerting

• Process Efficiency and Cost 

Avoidance

• Customer Compliance 

Reporting

• Cooling Tower Water Chemistry

• Event Monitoring

• Post-Maintenance Efficiency 

Validation

• Loop Tuning

• Environmental Compliance 

Monitoring

• Green Efforts

• Handhelds / Reliability 

Centered Maintenance

• Data Center & IT Monitoring
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Cytec  - Use case VIDEO
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Cytec  - Use case VIDEO
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Summary and Call to action + Q&A

 Get more value from PI by using operations data and events 

in Maintenance

 Get started today – you already have the tools

 Validate/test your strategies and predict savings even 

before implementation/deployment

 Talk to other PI users who are already doing this
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Back up slides

BACKUP SLIDES – IF TIME PERMITS

rlinkmaximo2005meter1demoscreencam.exe
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PI to Maximo data flow

Maximo

EQUIPMENT

OPERATING 
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Oil level

PI server
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PI System 
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Maximo  server

PI Alerts

WORK ORDER
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PI Process Book and Web based RtWebparts

Integrated view of Operations and Maintenance
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Common equipment names in PI and Maximo

PI Module DB Maximo Equipment Drilldown 
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Combined Maintenance and Operations 

Microsoft SharePoint - Browser View - shows the alarm history for one or more equipments and the 
actual measurements generating the alarm. WO details (history and their statuses) for PUMP1 are 
also listed.

PI RLINK-Maximo

Equipment listing with 

CBM Alarm points
WO details from Maximo Operations history

CBM Alarms
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PI enabled maintenance for the enterprise

Maximo_Asset_Registry and WorkOrder_Demo

Hyperlink launches the demo only during a live session

HiRes1024x768Video_PIMaximo_WorkOrder_AssetRegistry_RtWebparts_ProcBook_NoAudio_50MB.exe
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Other resources

PRODUCTS and FEATURES

 PI Manual Logger for  Operator and Maintenance rounds (equipment inspection)

 Advanced Calculation  Engine

 PI Notification

 PI Web parts

 PI ProcessBook

 PI DataLink

 PI TimeFilter, PI Expressions, PI Performance Equations (included in PI Server)

 PI web services (to be released  later in 2009)
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Other resources

Using PI to Back - Test Usage and Condition Based Maintenance Strategies to predict Quantifiable 
Benefits Prior to Deployment in Asset Management (Sebastien Cournoyer, DTE Energy, Laurence 
Hruby, Basin Electric Power Cooperative, Gopal GopalKrishnan, OSIsoft) – PPT

Using Basic PI Tools to Implement a Critical Variables Program that is Inexpensive and Easy to 
Maintain, Cytec Industries Inc.

http://www.osisoft.com/templates/item-abstract.aspx?id=2521&terms=cytec

http://videostar.osisoft.com/Regional_Seminars/2009/NOLA/Video/RS2009_NOLA_Cytec_Fregosi.w
mv

Substation Inspection and Condition Based Maintenance using PI  

http://videostar.osisoft.com/Regional_Seminars/2009/Boston/Video/RS2009_Boston_CBM_PSEG_Go
pal_Rothweiler.wmv

http://www.osisoft.com/templates/item-abstract.aspx?id=2651&terms=PSE&G

SDG&E PI-based Substation Real-Time Condition Based Maintenance System (Neal Bartek, 
Subburaman Sankaran, SDG&E) – PPT

http://videostar.osisoft.com/UC2009/video/033109_SF09_1_3_3_Imperial_B_Session_03_Krishnan_Hruby_Cournoyer_Biaszkiewicz.wmv
http://videostar.osisoft.com/UC2009/presentations/SF09_1_3_3_Basin_DTE_Gopal_.pps
http://www.osisoft.com/templates/item-abstract.aspx?id=2521&terms=cytec
http://videostar.osisoft.com/Regional_Seminars/2009/NOLA/Video/RS2009_NOLA_Cytec_Fregosi.wmv
http://videostar.osisoft.com/Regional_Seminars/2009/Boston/Video/RS2009_Boston_CBM_PSEG_Gopal_Rothweiler.wmv
http://www.osisoft.com/templates/item-abstract.aspx?id=2651&terms=PSE&G
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_1_5_Continental_Sankarman_05.wmv
http://videostar.osisoft.com/UC2009/presentations/SF09_1_1_5_SDGE_Bartek_Sankaren_16x9.pps
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