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What Is the Pl System?




An example dashboard from the Pl System
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Pl System in use at UC Davis

& 4 O ‘ water.ucdavis.edu/# f{" = :/- G

UC Davis aims to reduce its water usage by 22%.

This Water Dashboard reports campus water use to keep us on track.
We are currently ahead of our goal!
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Pl appears across industries

Power & Utilities Oil & Gas Chemicals & Materials, Mines,
45.0% 18.6% Petrochemicals Metals & Metallurgy
13.4% 6.9%

[ N N

Pharma., Food & Pulp & Paper Discrete Others Critical Facilities,
Life Sciences 5.2% Manufacturing 1.6% Data Centers & IT
57% 2.4% 1.2%
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What is the Pl System?

The Pl System is a data infrastructure software
suite, primarily build for industrial use cases

These industries have many diverse
machines and processes all running
simultaneously

Sensor data from these machines is
essential for maintaining their
machines and improving their process

The PI System collects, stores,
organizes, runs calculations on, and
delivers their sensor data
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The demands of industry created a strong Pl System
Demand from industry Resultant Database

p
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Process Displays

Mobile

| Daily Operations Report

Pl System native visualization tools

Spreadsheets
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3-layer data infrastructure

Manage

Deliver
Enhance

Collect

Pl Interfaces, Pl Server To Users
Pl Connectors and Systems
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Pl Data
Archive

@

Pl Data Archive (Time-Series Database / “Historian”)

« Real-time data stream/sensor reading = Pl Tag

TAG TIME VALUE STATUS
TIC1001.PV 23-MAY-16 11:01:02 12.3 GOOD
LIC30211.PV 23-MAY-16 11:01:03 198.4

GOOD

* Proprietary database optimized for time-series data

Optimization
of

Large Event and

volumes of data stream : ‘
data (/ processing baSsd;ggth /
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Sensor data fits best In atime-indexed database
Table-index

Time-inc

60

Measure

03:00 03:10 03:50
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Questions Interlude

Next: Pl System for a lab




Data Flow through the Pl System
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NI Example - Lehigh University — Agitated Vessel Heat
Transfer

(¢

Pl Server

LabVIEW

Agitated Vessel

Lehigh University
Chemical Engineering Unit Ops Lab e B
Jul 13,2016 11:55:15 AM

Student Name 1 and Student Name 2 Data Capture Stopped Jul 12, 2016 12-14:58 PM

,
E Overall Heat Transfer Coefficient (U)
1998 72 Wi(m2 K)

Inlet Pressure

110aim “Conelated Fim S Calculaled
Healing Caefficent (h1 Correlated) Goefficent (h
Front Temperature Inside Wal Temp Rear Temperature 17902 08 Wiim2 K) 3071.28 Wiim2 K)

8191°C £9.10°C 5836°C

Jacket Outlet Temp.

@ OSlsoft.  Empowering Business in Real-Time. © Copyright 2017 OSlsoft, LLC



Pl-to-MATLAB demo
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Pl-to-MATLAB demo (embedded)
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Possible uses for lab classes:

 Move beyond the operations of Unit Operations Lab

» Pre-lab data investigation and planning
» In-lab real-time visibility

» In-lab real-time calculations

» Post-lab data to student lab report

Universities@OSIsoft.com JHs
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Coming Summer 2017: Academic Community Pl Server

Students access data
anywhere, from any device

University Lab
or Classroom

uuuuu

CRCRCRCAC]

LabVIEW

Unit Operations Service

(Hosted by OSlsoft) . .
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Building blocks of a Pl System: Block 1

Block 1

Pl Connector
software

Data '\ -
Source__ Win OS
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Building blocks of a Pl System: Block 2

ck 2

BlO

All-on-one installations possible

VM and Cloud server hosting possible

&5
g

Pl Connector Pl Server

software software
Data '\ - »
Source__ Win OS

Win S‘erver oS
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Building blocks of a Pl System: Block 3

Block 3

Pl Connector Pl Server PI Client
software software software
Data '\ - [
Source__ Win OS

Win Server OS _
, Mobile, PC, ke

browser, etc.
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Questions Interlude

Next: sharing data with
collaborators




Service Supplier

Pl Cloud

Provider
Quality
=== Production
Joint Venture { === Equipment
Partner 3 “ === Performance

0&M Powered by:
Ny
Vendor By
Windows Azure
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Pl Cloud Connect Corporate Site

PI Data
Archive
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Archive

Suppliers
Partners

d
& &

PI Data PI AF
Archive

o
g &
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Archive
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Production Site

Powered by: AIBEE

.. Archive

Ay Production Site
Windows Azure Vendors
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Pl Cloud Connect shares data internally and externally

External Research Partners

Campus Facilities Pl System

Academia Industry Government

O@OOOOOO@®

@ P| Cloud Connect

Campus Academic Pl System

E Student Innovation
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Organize and compare device data
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Questions Interlude

Next: using data




Process Asset Health

Qualit
Efficiency 4 Regulatory

Performance

Safety & Energy
Security Utilization

@66 6 ®&® 0 G
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@ OSl:-0fi. PISystem

Real-time data and event
enterprise infrastructure

Assets Assets Assets Assets Assets Assets
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Pl Coresight — dashboards, monitoring & diagnhosing

© PI Coresight
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Compare modeled and predicted datasets against live sensor data

© PI Coresight

@ Assets Display: Turbine Display  Asset: | GEO1+ V¥

g [|EE Active & Expected Power

-200 ' 1 ' : L L L
3/6/2017 5:12:39 AM 8h 3/6/2017 1:12:39 PM

Wind Speed & Turbine State

Attributes

BatchWindBin...

Daily Energy E... 3612017 5:12:39AM 3/6/2017 1:12:39 PM
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Compare similar events with event overlays

OSisoft

Pl Vision

@ Assels BatchDemo_HCL2_LCL2 wmurdock2

Qo

CIP SUPPLY TEMPERATURE (°C) X

(@ © NewDisplay | E | oShkdond

80
Batch Manufac...
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OPC Alarms P...
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OSIPharma

i = UP_CIPSKID_CHEMCIP_LINE:1_HCL2
Attributes

OP_CIPSKID_LINERINSE:1
OP_CIPSKID_RINSE:1
OP_CIPSKID_WASH:1

+  UP_CIPSKID_CHEMCIP_LINE1_LCL2
+ B UP_CIPSKID_CHEMCIP_LINE:1 (OSlsoft_201591113913)

+ A UP_CIPSKID CHEMCIP_LINE:1 (OSlsoft 201591111631)
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OP_CIPSKID_WASH:2

OP_CIPSKID_RINSE:2
OP_CIPSKID_FINALRINSE:1
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Simplify Data Analysis
myEvent

Name

EF1

122.47

Perform Event Comparisons
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Perform Asset Comparisons

=W Weekly Downtime Weekly Cumulative
U@ (Instances) Downtime (hrs)
140

16
W 14 0 117.6
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60
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Downtime Events for Product XYZ
Product XYZ (1)
Downtime (2)

Discover Event Interrelationships
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P I VI S u a_I I Zatl O n @ Asseis Data World - Circuit Breaker ~ Asset:

g B EH B | =

; D B Circuit Breaker 001
HEN
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Modern and intuitive web tool:
v = Batch Manufacturing ... Current
— Efficient search + € boDemo

¢ @ DFPIServer1

— Rapid screen creation 5 P

¢ = Food and Beverage

— Intuitive |earning of its v E MBG-Test .. <

¢ = OPC Alarms Plant Current Rating

functionalities Atributes pw

— Facilitated collaboration
and sharing of insights

3/17/2017 3:03:48 £
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Pl DataLink — sensor data to spreadsheets
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Pl DataLink — sensor data to spreadsheets (embedded)
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Pl DataLink

* Integrates with Microsoft
Excel

« Enables access to PI
System data

« Allows summary
calculations and filtering
of the data

« Access to Excel
functionalities

Du 09-May-2012 09:00
Au 10-May-2012 03:00

09-May-2012 10:01:27 [ A0ls6 85
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09-may-201211:1727 [ | 293788
09-May-201211:23:27 [ 4299 88
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Date BA:CONC.1 BA:LEVEL1  BA:PHASE.1
09-May-2012 09:00:27 I A3 50 3.60 Phase3
09-May-2012 09:00:57 0.00 35 2.93 Phase3
09-May-2012 09:17:27 [l 6.37 @ 11.64 Phasel
09-May-2012 09:29:27 | 19.39 ga 21.89 Phase3
09-May-201209:52:57 [ | 24.68 88 37.74 Phase4

34.79 Phased
0.16 Phasel
0.24 Phasel

10.97 Phasel

27.33 Phase3

39.17 Phased

35.50 Phases
0.47 Phasel
0.52 Phasel
6.63 Phasel

25.19 Phase3

41.40 Phased

40.52 Phases
7.94 Phasel
7.38 Phasel

12.22 Phasel

BA:TEMP.1

4441 444441444441 44444

2.12
141
10.32
17.91
27.53
46.73
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Trigger-based Notifications o,

o
Subject: Transformer TROG42 Load is in high alarm

Instant Pl WebParts Trend

- Acknowledee With Cormment
Conventional Arknowledze

Monitoring Syste
Alarm

Pattern
Recognition Alarm

i iti i i . . . Harme: Transformer Load - High TROS&42

Failure | Ultrasonic Detection Vibration Detection — =
Qil Analysis Deteg Trigger Times: 7/29/2012 %:07:01 AM Pacific Daylight Tire (GMT-D7:00:00)
T Start Tirme: 7/29/2012 ®07:01 AM Pacific Daylight Time [GMT-07:00:00)
L ot to Touch :T—n.d Ti@:c — ]LM:Z.O 21 22:00:00 AM Pacific Sandard Time (GMT-08:00:00)
.9 E Ui r"ent riggering Condition:||Loa
= q ) P ) hanically Loose Target: TRO842
= Monionng +
S Proce=s
] S - - i - . 4
T Monitoring - Ancillary % | DFPI Motifications =
£ Pattern ncillary Ja . o )
& Wind Farm availability is under 70%
'g_ Recognition
- Redirect - Ignore
_ . : : ; Catastrophic Famare
Predictive Preventive Run to failure P
Detection Limit Opportunity window

Web Service / XML

Time -

Image from http://www.emisoftech.com/Site/Solutions/EMICBM.html
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Questions Interlude

Pl System
Design & Security




This session: Pl Visualizations

Pl Connector Pl Server PI Client
» software » software » software

Data '\ _ - Win Server OS
Source__ Win OS p

Mobile, PC,
browser, etc.
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Most Academic Pl Systems

Interface Server PC
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Most Industrial Pl Systems

MNetwork Devices PlServer Collective /\
IT Monitor ! >
MCN Heatth 1 Rs
Monitor q | CMMS
| i
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I Pl Asset Framework Server l o §ﬁ’ X
Relational 1 X :
Database l I R
430+ Interfaces l I \\
(F ailower) l I x | ERP
= p
HTML / ' \ﬁ
Web Serv
sRmEmeE Pl Data Archive Server I /\
\ J % | MS SharePoint
—— — c— o~ - Pl ' WebPart
.\ -Pl D:taL;ksServer
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Text /s
Flat Files
Smart Clients
- Pl ProcessBook
- Pl ActiveView
% - Pl DataLink
B
Plto P I. %
Process Control Demilitarized Zone
Data Sources Co orate LAN Intemet
Network (PCN) (DVE2) P
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Pl System Infrastructure

n RliServer ) . l\i’. X é

Data System A I! l .
Pl Connectors hﬂ

Local on-site
people
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