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Bringing Order & Context to Time Series Data & Metadata

Real-time Reports

Sensors Systems
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The “OT Chart of Accounts” or “OT Data Object Model”
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OT Object Data Model Much More than a RDB or Data Lake
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Typical Relational Data Model

Fixed Relationships
“Relational Oriented Functionality”
Fixed Context
Relational Tables
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OT Object Data Model Much More than a RDB or Data Lake
Templates
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OT Object Data Model
Flexible and Dynamic Relationships

“Configurable Object Oriented Functionality”
Smart Objects:

Hybrid, Open, Agnostic, Product vs Solution
- Classes (Templates)
- Elements & Attributes
- Methods
- Data References

- Inheritance & Persistence
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Pl Asset Framework (Pl AF) - OT Data Object Model & Abstraction Layer
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Using Smart Asset Objects —
The “Lego Blocks” of the OT Data Model

¥
Mixad product

Pump Template “OT Chart of Accounts”  Reactor Template
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First Principles Analytics — “Smart Asset Objects”

Calculation Steps:

Cold fluid in
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« Configure calculations at scale
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Ste am tab | e fu n Ctl O nS Heat Exchanger Key Performance Indicator: 6.
Overall heat transfer coefficient r &5
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HeatDuty. Q=q. + q
Q. = WX Cpn X(Ti- To)/1000/3600
s = W X Cpe X (16-1:)/1000/3600
Hot Fluid Pressure Drop. APh = P; — P,

Cold fluid pressure drop. AP¢ = p;- po

Temperature range hot fluid. AT = T;- T,

Temperature range cold fluid. At=1t, — t;

Capacity ratio. R=W X Cpn / W X Cpc (0r) (Ti- To) / (to- ti)

Effectiveness. S = (to- t;) / (T; — t;)

LMTD
LMTD Counter cuurent Flow = ((Ti-to) — (To-t.)) / In ((Ti-te)/(To-t))

e Supports basic predictive
analytics

« Supports future data for
forecasting

« Can evolve over time by
“tuning” expressions

e Can “ backfill” in the PI Archive
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A X Corrected LMTD

LMTD Co current Flow = ((Ti=t;) — (Te-t5))
Correction factor for LMTD to account for

In ((Ti=1)/(Toto))
Cross flow

RULE: IF the heat transfer coefficient is decreasing,
THEN the Heat Exchanger FOULING !!!

Cleaining is required!
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Enterprise Data Warehouse Architecture
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Pl Integrator for Business Analytics — 1Q2017
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Thank You

For taking the time to attend

OSlsoft’ IIOT, Advanced Analytics, & Big
Data Forum

We hope by doing so, you too can learn
how to transform your worid
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