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PI System 
Calculations 
Operate, Maintain 
and Improve 

Wilson Lim, Customer Support Engineer 
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Why Calculate? 

Operate Maintain Improve 

Summaries/ 
Reporting Performance Data 

filtering 
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PI System Calculations 
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On-demand 

• PI AF Formula Data 
Reference 

• PI AF Point Data 
Reference Summary 

• PI Client calculations  

• PI Performance 
Equations 

• PI Totalizers 

Scheduled & Historized 

Configured Programmed 

• PI Advanced 
Computing Engine  
( PI ACE) 
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PI AF native 

PI AF can help 

PI Tag based 
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A Problem with Compressors… 

“Seems like these things have heat issues when 
they run slow for too long” 
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Can I smooth out some of the data? 

“The raw pressure numbers are too noisy.” 
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+ 
Have Need 
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Data smoothing and averaging 

8 

PI Point statistics 
+ On-demand. No recalculation needed 
+ Leverages PI AF Templates for easy rollout 
-  Not for long time ranges or dense datasets 

PI Totalizer tags 
+ Efficient 
+ Can be templatized and built by PI AF 
-  Tricky to configure, no recalculation 

PI Performance Equation tags 
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How Hard are the Units Working? 

“What’s the true pressure 
across each compressor?” 
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+ 
Have Need 
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Simple Formula Calculations 
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PI AF Formulas 
+ On-demand. No recalculation needed 
+ Supports Units of Measure 
+ Leverages PI AF Templates for easy rollout 
- Not for use with strings, only numbers 

PI Performance Equation tags 
+ 100+ function library 
+ Universal PI PE syntax 
+ Can be templatized and built by PI AF 
-  PI Data Archive tag inputs only 
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(AF Formulas demo) 
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Are the Units Cooling to Spec? 

“What is the hourly temperature 
average per total power draw that 
hour?” 
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+ 
Have Need 
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Conditional/Filtered Statistics 
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PI Totalizer tags 
+ Efficient 
+ Uses universal PI PE syntax for filters/conditions 
+ Can be templatized and built by PI AF 
-  Tricky to configure, no recalculation 

PI Performance Equation tags 
+ 100+ function library 
+ Universal PI PE syntax 
+ Can be templatized and built by PI AF 
-  PI Data Archive tag inputs only 

PI Advanced Computing Engine 
  (stay tuned) 
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PI Performance Equation Syntax 

Cooling to Power Ratio 
TagAvg( ‘CaseTemp’ , ’*-1h’ , ’*’ ) / 
(TagTot( ‘PowerDraw’ , ’*-1h’ , ’*’ ) * 24) 
 
 
Daily run hours when power > 20A 
TimeGE( ‘ PowerDraw’ , ‘*-24h’ , ’*’ , 20 ) / 3600 
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PI Performance Equation Syntax 

Hourly power draw, compensating for bad data 
 
IF  

PctGood( ‘PowerDraw’ , ’*-1h’ , ’*’ ) > 50 
THEN 

TagTot( ‘PowerDraw’ , ’*-1h’ , ’*’ ) * 24 
ELSE 

NoOutput() 
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Compare performance between assets 

“How fast is this thing heating up?” 
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+ 
Have Need 
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Calculating rate of change 
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Complex calculations 
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PI Advanced Computing Engine 

+ Power of .NET with ease of a wizard 
+ Write for one asset, apply to many assets 
+ Manual and automatic recalculation 
∙  Indirect support for PI AF via AF Link 
-  Requires Visual Studio license 
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General Guidelines 

PI AF Formulas and PI AF - PI Point summaries 
Simple on demand calculations 
Small time range and data value summarization 
 

PI Performance equations 
Simple scheduled calculations – 2 or 3 nested IF/THEN levels 
 

PI Totalizers 
Efficient scheduled summarizations 
 

PI Advanced Computing Engine 
Flexible programming environment for scheduled calculations 
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General Guidelines - Summary 
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PI AF Formulas 
 

PI Performance 
Equations 

PI AF - PI Point 
Stats 

PI ACE 

PI Totalizer 
 

PI Performance 
Equations 

 
PI ACE 

Simple Complex 

Calculations 

Statistics 
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With power comes responsibility 

• Have I considered the performance impact? 
 Solution choice, calculation frequency, amount of input data 

 
• Have I selected the right calculation solution? 

 Simplicity, performance and manageability 
 PI Point Statistics data too dense? → PI Performance Equation 

or PI Totalizer 
 PI Performance Equations too complex/numerous? → PI ACE 

 
• If you aren’t sure, ask! 

 OSIsoft Technical Support 
 OSIsoft Virtual Campus 
 Center of Excellence for Enterprise Agreement customers 
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Wilson Lim 

wlim@osisoft.com 
Customer Support Engineer 
OSIsoft Asia Pte. Ltd. 

mailto:wlim@osisoft.com
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THANK YOU 
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Terima Kasih 
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