Pl 101: Pl System Basics
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PollEV.com/stuartc

What industry are you are from?

Power Generation

Power Transmission & Distribution

Pulp & Paper

Oil & Gas

Food & Beverage

Water Utility

Mining, Metallurgy, Metals

Pharmaceuticals
Transportation (Planes, Trains, Boats,-
Automobiles)

Data Centers

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app
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Building the PI 101 agenda:
Its Day 3 of the UC

« What gaps are in your knowledge®?
 What else do you want to do with the Pl System?
« What can we clarify?

« Simply put, what remaining questions do you have?
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PollEV.com/stuartc

What Pl 101 questions do you have?

up

1 m Will this connect to 10C?

| How long does this take to j stall?

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app
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Pl 101 Agenda

« Pl System 10,000 ft. view

« Power of the PI Server

 How to visualize Pl System data
* How to build a Pl System

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



The Pl System
IS operations
software EEEEEZL

appears here
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From Silos and Complexity

Excel

Historian

PLC1 SCADA 1 [, ] Dol
dAh
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| Planning and
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To Standards and Simplicity

PLC1 SCADA 1 L T
PLC2 SCADA 2 \ &
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Instrument ERP
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Instrument
Analytics / Big Data

LIMS

Controller
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One Common Infrastructure for your Operational Data

Manage

Deliver
Enhance

Collect

Pl Interfaces, Pl Server To Users
Pl Connectors and Systems
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Data collection &
the Pl Server




Connectivity — Pl Interfaces & Pl Connectors

Native connections
to 100s of data sources
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Pl Connector for OPC
* Pl Connector for UFL (and REST)
* Pl Connector for Wonderware Historian
« Pl Manual Logger
* Pl Interface for Relational Database
* Pl Interface for HTML
« And ~300 more...
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Pl Interfaces & Pl Connectors %

®

Pl System Infrastructure

Pl Notifications (
&

Pl Event

Frames |=@|

Analytics QQ
£

Pl Asset
Framework

Pl Data
Archive

@

Pl Server

@ OSlsoft.  Empowering Business in Real-Time.
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Pl Interfaces & Pl Connectors %

®

Pl System Infrastructure

Pl Notifications (
&

Pl Event

Frames |=@|

Analytics QQ
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Pl Asset
Framework

Pl Data
Archive

@

Pl Server

@ OSlsoft.  Empowering Business in Real-Time.
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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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Proven Engine — Pl Server

Core Capabilities
System of Record
Real-time Processing
Data Calculations
Alerting Engine
Metadata Layer
Event Tagging

@ OSlsoft.  Empowering Business in Real-Time.

Pl Data
Archive

Max Pl Tag Count 20M+

Startup Time <30 sec/Mtags
Data Out (Archive) >10M ev/sec
Data In (Snapshot) >1M ev/sec

>500K ev/sec

Data In (Archive)

© Copyright 2017 OSlsoft, LLC



Pl Asset

Framework ASSEt Fram EWOrk
Pl \~

Data « Avirtual asset for each physical asset
Archive . . . . . .
@ » Virtual assets are organized by physical and logical relationships
« Allows inclusion of meta data (information about the data)
Tag Name Elements MTL:PM1
2MBADICETN & Elements | General | Child Elements| Attributes |Ports |Analyses| Notification Rules | ‘.r'ersion|
[ & P C
ozMBAOICSOOT oo & Koopo
02MBAD1CT001 Eie 3 Montreal Mill fiter
02MBADICTO0Z ------- {J Bleaching &t 8¢ R Name A
02MBHO5CT001 7D e troctnes |l w7 s Weght 5195576 b
02MBLOTCPS01 ..... 4 Profile ;@ «¥ Broke Cost 93.75 %
gamsLoiCTOOT - ey ﬁ R?W:;—dL::quszcess - e At
eMBMITCFIRT Vb bl 9 Virgin Pulp Process R =1 Chidren Element Attribute 71
E2MBMIT1CTION [+ () Paper Machines = =1 Grade RECYCLE3
02MBN12CP106 o E:SSEa“h'e il @ & Grdindex 5
Q Emen: searenes @ <« Gross Tons 84 tpd

EZMBMIZCPAVEZ e . Attribute Search 1

L =D MTL:PM1

] <7 Machine Avaiability Avaiable
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Analytics & Templates

Process
=»Boiler Efficiency = AVG(B1..Bn)

Boilerl
Flow Out
Fuel Flow Rate

Boiler2
Flow Out
Fuel Flow Rate
Efficiency
Boiler3

Flow Out

Fuel Flow Rate
Efficiency

=)

=
Efficiency = Steam Flow Out/Fuel Flow Rate * (h, - hfw)/HHJ./

Analytics Q o)

)
Pl Asset
Framework

E‘. Boiler
Template

Pl Data
Archive

(L]

¥ome.

o &l " P Comsght # W

W eeeeeeres

¥ CSAFSERVER b PlCoresght » Wickits » Distling frocess b Boiler-450

ERRRRRR. | 5 1" ST T T -
elclglzl - Sl ffud Gl |0 Sl Wi |
Ecpipment Soe
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| General | child Blements | Attributes | Ports | Analyses | version |
ol | > . .
L —— Complex equations and analytics

@ B fio THAScoring

Analysis Type: (@) Expression ~) Rollup ~y Ewent Frame Generation

Evaluate

Mame Expression Value  Qutput Attribute
AL>L0re ir ML <=2 IACN 3 CL3C Lr nL <=1vF IACKH 2 CLaC 1r ML A=£2390 IACN 3 CL3C L1 TN RUICILAE LTINS T -
C2H4Score IF '"C2H4'¢=5@ THEM % ELSE IF 'C2H4'«<=18® THEM 5 ELSE IF '"C2H4'<=25@ THEMN 3 ELSE 1 THA Score|DGA Score]C2H4 Score
TotalGasScore |IF "Total Gas'<=71% THEN 9 ELSE IF "Total Gas'<=191% THEN S5 ELSE IF '"Total Gas'<=4629 THEN 3 ELSE 1 THA Score|DGA Score]COMB GAS £
C2ZHa5core IF "C2H6'<=65 THEM 9 ELSE IF 'C2HE'<=1P@ THEM 5 ELSE IF "C2H&6'<=15@ THEM 3 ELSE 1 THA Score|DGA Score|lC2HE Score
CHAScaore IF "CH4'<=12@ THEM % ELSE IF 'CH4'<=25@ THEM 5 ELSE IF 'CH4'<=488 THEM 3 ELSE 1 THA Score|GA Score]CH4 Score
CO5core IF "CO'<=358 THEN ¢ ELSE IF 'CO'«<=57@ THEM 5 ELSE IF 'CO'<=1488 THEM 3 ELSE 1 THA Score|DGA Score]CO Score — ‘
C025core IF "C0O2'«<=2588 THEM 9@ ELSE IF "CO2'<=480@ THEMN 5 ELSE IF "CO2'«<=18084 THEN 3 ELSE 1 THA Score|lDGA ScorejCO2 Score
DEAScore 8.46%C2H2Score + @.@9%H2Score + @.15%C2H4Score + 8.1%TotalGasScore + 8.B5¥C2HEScore + 8.85%CH4S5core THA Score|DGA Score _
LoadScore IF "Load'/"MVA'<=0.7 THEM 9 ELSE IF ('Load"/"MVA'>=0.7 and ‘Load'/ 'MVA'<=8.9) THEM 5 ELSE IF 'Load"s THA Score|load Score E
THAScore (DesignScore®@.15 + MfgScore*@.1 + AgeScore®d.15 + DGAScore®@.35 + LoadScore®@.25)/9%10@ THA Score

Add a new expression ™
Scheduling: (@) Event-Triggered  (7) Periodic
Trigger on l.ﬂmy Input - @ Could not connect to the Pl Analysis Senace.
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PPPPEPPPP
FEEFFEZT i::

|Efficiency —

|Fuel Flow Rate = r % .
'ﬂ' Efficienc

|Flow Out e S | Z

Efficiency = (Flow Out / Fuel Flow Rate * 3.14)

myEF.Start = (Efficiency < LIMIT)
myEF.End = (Efficiency > LIMIT) AND (Fuel Flow Rate > 25)
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Time-Series Data,

Pl Data
Archive

Assets, and Events

Load Curve (Actual) —
Load Forecast (Predicted) sawas

.
D
——————— ]
LErT—
L

1 -.ﬁ e

oot IotowtGon TN Pl Data PI AF

AT LINT0108, °  Archiv isi
A T110107 chive Pl Vision
D101

=8 Gt

i “ Pl Asset GTS6TIC.PV B @ Kent Hils

i Framework -

Joln

’.wl'" <7 Rotor Speed

mm'l"ﬁ
ul"“‘ .
ol ot

N W

ol '

ol 1« “,"\“.'\
o w L

ol T A

st o

Frames

OSlsoft.

Empowering Business in Real-Time.

- ¢ Wind Direction

Rotor Speed
Event Frame

Attributes
&F Pressure.fvg
&F Product Loss

[Z] Reason Code

Batch

Process Excursion
Shift Startup
Shutdown

Downtime

Grade Change
Environmental Excursion
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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

Faill..lre | it U|traSUHiC Detecflﬂﬁ . . . Marme: Transforrmer Load - High TROS42
Vibration Detection — T

Qil Analysis Deteg Trigger Times: 7/29/2012 %:07:01 AM Pacific Daylight Tire (GMT-D7:00:00)

T Start Tirme: T/29/2012 90701 AM Pacific Daylight Time (CMT-07:00:00)
ot to TDUCh End Tirme: 114970 12:00:00 A Pacific Standard Tirme (OMT-08:00:00)
c —— =
9 ] Triggering Condition:||Load = 22
= Eq\>|pn_1&nt hanically Loose Target: TRO542
= Monionng +
S Process
— = - . i - - 4
< Monitoring : Ancillary Da | | DFPI Notifications =
E_ Pattern 2 % Wind Farm availability is under 70%
=1 Recognition II
- Redirect - Ignore
_ . - . CatastrophicFamure
Predictive Preventive Run to failure P
Detection Limit Opportunity window Ramage Limit _’ =l

CMMS /

_ Maintenance
Web Service / XML Svstem

Time -

Image from http://www.emisoftech.com/Site/Solutions/EMICBM.html
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Get the Complete Picture

= ﬁ Houston
= ﬂ Cracking Process Anal _
= ﬁ E quiprnent nalyses _ _
- @ B-210 «  Efficiency analysis Time-series
o [ B-235 «  Key Performance _ v * In-Flow
- @ F-321 Indicators (KPI) pt e S ' o PiEssLie
— (5 F-409 __ LR Vibration data
e ) H-2043 ﬂ:m =
e () H-230 '
e [ K-304 .
- @ K3k ' oty : s Asset details
e G P-214 Events y - S N
- 3 P-436 «  Downtime =3 e . Model
-~ & P50 . Startup e oae
- E:-:truu:llng Process - Eailure " : 3 *  Manufacturer
[ (G Miling Process
[ (3 Little Fock
M- (F Tucson
- (G Wichita S ————————
B ) Pumps Notifications External data
- G P07 - High speed Performance curves
- &9 P-009 L EaenaEiie Last maintenance date
P-020 i
g s - Low pressure Design docm_Jments
Best operating procedures
- g P10
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PollEV.com/stuartc

What Pl 101 questions do you have?

up

1 m Will this connect to 10C?

| How long does this take to j stall?

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app
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Pl System Visualization
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Pl System Infrastructure

* e o o Lﬂ
= PI Notifications
, @
‘|l © PIEvent 3
é Frames =+
'\. c
e S Analytics 0
A QO Qﬁ
o Pl Asset
% eee| o Framework
O _
% =% PI Manual Logger Q
e 0o 0 t PI Data . i . Z
d o Archive Pl Visualization . Bl Wision &
c Suite .
a = Lﬂ / Pl ProcessBook a
v E ] 1
xg PI DataLink
P Pl Server
\ E:) Pl WebParts

Empowering Business in Real-Time.
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A
g *_z-:- : -j: ’_:55'}-__5
/ = mh 2222
|| G
e é a‘-
1‘. b
Process Displays
Pl Vision

({( OSlsoft.  Empowering Business in Real-Time.

Mobile

Pl System visualization tools

| Daily Operations Report

Compressor Performance Curve
Model

ModelA

Spreadsheets
Pl DataLink

© Copyright 2017 OSlsoft, LLC



O I;IEi}ision

P I VI S I O n @ Assets Data World - Circuit Breaker  Asset:
vy B B | =

; D B Circuit Breaker 001
HEN

ﬂ Building 1 > Room 001 > Row 001 > R

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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Compare modeled and predicted datasets against live sensor data
O ﬁlVision
@ Assets Display: Turbine Display  Asset: | GEO1+ V¥

s 1= Active & Expected Power

1,000
800
600
400
200

0

-200 ' 1 \ . ' L L
3/6/2017 5:12:39 AM 8h 36612017 1:12:39 PM

Wind Speed & Turbine State

Attributes

BatchWindBin...

oI ) ) . . . A A i
Daily Energy E... 3612017 5:12:39 AM 3612017 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...

70

(]

DCDemo

DFPIServert e

@ @

DFPISERVER...
Food and Beve...
MBG-Test

OPC Alarms P...

OSI Mining

v
v
v
v
v
v
v
v
v

{0  aw o

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)

@ OSlsoft. Empowering Business in Real-Time.

OP_CIPSKID_WASH:2

OP_CIPSKID_RINSE:2
OP_CIPSKID_FINALRINSE:1

© Copyright 2017 OSlsoft, LLC
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Pl DataLink

« Pl System data In
Microsoft Excel

e 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-201209:52:57 [ | 24.68 88
09-May-2012 10:01:27 [ a0ls6 85
09-May-2012 10:21:27 o
09-May-2012 10:21:57 0.00 85
09-May-2012 10:37:27 || 6.16 @
09-May-201210:55:27 [ | 23.308%
09-May-201211:17:27 [ | 29.3788
09-May-201211:23:27 [ 429988

09-May-2012 11:42:27 85
09-May-2012 11:42:57 0.00 55
09-May-2012 11:56:57 || 43935
09-May-2012 12:14:27 . | 21.23 g

09-May-201212:34:57 [ | 283988
09-May-2012 12:43:57 [ 4242 88
09-May-2012 13:03:27 88
09-May-2012 13:03:57 0.00 55
09-May-2012 13:20:27 || 6.10 @t

© Copyright 2017 OSlsoft, LLC

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

37.74 Phased
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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| System Infrastructure g wicrosott B G server B GsaS

TIBC2 Spotfire .
Pl System Access ORACLE
¥ Minitab’

Pl Notifications
@, H o,

Pl Event ® Pl |ntegrat0rs Business

Frames |=| Analyti.cs
Analytics %ﬁ @esrl ArcGIS

PI CI rvi
Cloud Services Sy
Connect

PI Manual Logger @

Pl Visualization . P! Vision &

Pl Asset
Framework ﬂﬁ

-

Pl Data
Archive

@

Suite

N I / Pl ProcessBook
“ xg PI DataLink i

Pl Interfaces & Pl Connectors

Pl Server

®
g
T
=
@D
o
0
S
@
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http://www.sap.com/index.epx
http://www.sap.com/index.epx

Building a Pl System
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Building blocks of a Pl System: Block 1

Block 1

Pl Connector
software

Data '\ -
Source__ Win OS

@ OSlsoft.  Empowering Business in Real-Time.



Building blocks of a Pl System: Block 2

Block 2

VM and Cloud server hosting possible
Pl Connector Pl Server
software software
Data '\ - » »
Source__ Win OS

Win Server 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.

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



Questions Interlude

Next: Moving data from A->B




Pl Integrator for Business Analytics

data
aggregation

@ OSlsoft.  Empowering Business in Real-Time.

CLEANSE

data
quality

AUGMENT SHAPE

TRANSMIT

data
compatibility

model
normalization

Business
Intelligence &
Visual Analytics

Data
Warehouse

Big Data

© Copyright 2017 OSlsoft, LLC




Pl System data animates an ESRI map

Home - Cat Canyon Operations NEW MAP  Michelle ~
2 Add ~ | BE Basemap [ &l save v &2 Share & Print ‘ & Directions fay Measure [ Bookmarks \Find address or place

i ’ 7 — . - 5
[#] About Content  iZ Legend ( P / ‘l ( s ; / ]
Legend S g o f > = /'
) - Q-‘ v
Trucks o 7 y &
%’ e 4
Wells

S
—g— < 250 k sft 3/h

¥ 250 - 300 ksft 3/h 4
Gt > 300ksft 3/h }
|
Cat Canyon Assets ;
Pipelines v
Facilties Well Flow Rate: 57-ShX-14-H
|
well 57-ShX-14-H
Interconnects
TheTimestamp 2012/10/03 3:46
Pipelines PM -
—  Crude Oil FlowRate 264.26
= FRPGING FlowTubingPressure 363.34
~— Miscellaneous X
E—— Longitude -106.18
~——  petrochemical Latitude 43.26
— Refined Products
(E:sc:.;iu;n&:rcixesp::t:::l:ce Help = Terms of Use . Privacy Zoom to  Get Directions Edit i"
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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

9 f’Z//"/l/ .

>
=

PI Data

Archive

Suppliers
Partners

d
& &

PI Data PI AF
Archive

o
g &

PIData  PIAF
Archive

°
<

Production Site

Powered by: AIBEE

.. Archive

Ay Production Site
Windows Azure Vendors
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Intgrnet of Hotel Things (IloHT)

Experience Pl Vision from your own device!

rrrrr

Enter our Data
Analysis Competition
for a chance to win a

$100 Amazon gift
card!!

| 3 3 % % % \

HEENNNNNNNSNNSN
ENENENNNNNNSNSNSN

L 3 % % % % \
EENNNNNNNSNSNS

\ v ,4,-,y-,= \// L] 2

For more information visit

https://ioiht.osisoft.com

**Sensors and connectivity BB SMarRTWORX S
provided by the following F—— "= -
partners: | ADVANTECH | RTE

@ osisoit. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  © Copyright 2017 osisott, LLc 48


https://ioht.osisoft.com/

s g o8

Have an idea how \ N\ OSilsoft wants to
to improve our I hear from you!

?
products? https://feedback.osisoft.com/

AR
4
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PollEV.com/stuartc

What Pl 101 questions do you have?

up

1 m Will this connect to 10C?

| How long does this take to j stall?

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app
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