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Asset Framework = your vocabularv

S
GP11.YMW.PV
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spans all your data

« Data structured and organized by asset

| ] Spal‘s multiple B Systemsics Daia Sources ‘
l Vendor gpecgﬂgq)rporates non time series data |

. Pl AF

Asset-Equipment Centric access to the Data

S~ \? S~
SCM RDB MES

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 7



Asset Centric Pl System

 PIAF provides an asset centric view of your plant

« Establish relationships
— Build hierarchies, categories and connectivity models
— Relate asset properties to your disparate data

e Standardize, common view
— Templates for similar assets

 Apply domain knowledge via Pl Notifications and
analyzes

« Access your data via Pl Data Access products

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.  §



Build a Complete Picture of Your Asset

Pl Tags Pl Tags
* Inlet pressure *  Exhaust temperature
Inlet flow +  Exhaust flow

Ambient temperature *  Measured MW output

External Databases Calculations
Performance curves * Performance calculations
Last service date « KPI's

Design documents
Inspection best practice

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.
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Common View for Similar Assets

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 10



Add Value to your Pl System

A UC2011-5K - PI System Explorer

File Edit “iew Go Tools Help 7 ! 8 Namw
ements 1 _FusiChasso
B Geneal
Elements . 2
El- (§ Big Cresk Power Plant - Z :
1 : L 4
= Caordenszer i
.+ @ Gas Turbine 1 rd
i e @ Gas Tubine 2 b
i (@ HRSG 1 = 25
L  HRSG 2 e
. =,
: - @ Steam Turbane T
~ (@ System Configuration bl
8
2| Event Frames | @ 7 Power Factor ® d '
i Library B Prices a Prces
e Unit of Measure E =] Electricity Price
@ mMyP1 B oF Z‘Ias Fu;:ice w fl,
| Notifications B ¢F Oil Fuel Frice = (7 (
52 Contacts Kl O(
28 Attributes

OSlsoft. REGIONAL SEMINARS 2012

8 7 Compressor Dischatge Pressure  16.2847557067871 bar(g) - |

® ¥ Compressor Discharge Tempe
8 (7 Compressor Inet Temperature
8 ¥ Exhoust Gas Pressure

8 (7 Exhaust Gas Temperature - ..
8 ¥ Exhaust Gas Temperature - #
8 (7 Exhaust Gas Temperature -
8 & Exhaust Gas Temperature - #f.
8 ¥ Fuel Oi Flow

8 ¥ Fuel 0i Presssure

8 7 Fuel 0i Tempesature

8 7 Gas Fuel Flow

8 7 Gas Fuel Presssure

B 7 Gas Fuel Temperature

® ¥ Gas Tubine Speed

8 7 Gross MW Output

B ) InService Date

8 7 Inket Gude Vane Angle

8 7 Irdet Pressure Loss

I
19.9780979156454 *C |
0.0206421613693237 barfg) |
534 774108886719 °C a Creek Power Plant
597.018737792963 °C ¥ LCondenser
595.317443847656 °C ¥ Gas Twbne 1
598 902770336034 °C ;

J Gas Turbine 2
-0.0620765015482903 m3/h
15.818398475647 ba(g) ﬁ HHSE 1
33.3455696105957 'C ﬁ HHSE 2
703178671875 m¥/h J Steam Turbine
36.21142578125 ; i

0 ystem Configuration

68.7641372680664 'C
3000 62158203125 ipm
261 549621582031 MW
2/25/2008 12.00:00 AM
95.78309 %

1.60181736546106 mbar(g)
© Copyright 2012 OSlsoft, LLC. 17



Add Value to your Pl System

. . “rl
 Tie asset properties to your data e =
— Static values, PI Tags from multiple PI Servers, -
static or linked Tables
— Custom data references to other data sources o
Asset

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 12



Add Value to your Pl System

“One of GT exhaust thermocouples has been acting up... Let's keep
an eye on it and create a work order for maintenance |if it fluctuates
more than 5% in 5 seconds. Make sure Bob is notified of this also.”

A

® Y

Pl Notifications

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 13



Add Value to your Pl System
Event Frames Are Part of Asset Framework

GT #2 tripped again last night!!

How many times has this happened in the last year?
What were the operating conditions when it tripped?
Let’'s find and gather all these events and analyze them.

i ¥ ﬂlﬁ

4 ’ Downtime Events

Asset of interest
Start/End Times
Reason Codes

Asset Conditions

OSlsoft. REGIONAL SEMINARS 2012
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Sort Your Tags into Elements
Which Represent Your Equipment

Pl Tag Search

— Search Criteria

Pl Server:[ALL CONNECTED =

Tag Mask:lﬁ

Descriptor:l

Pt Source: |"

Walue: |"

" Search Result

it 7527 35-0640
g1

ol /7 33c4-chal-4 s
I\b53e590b-7db4-41 03-5W§g 1 645

List Count: 123 Percent 100

Connections
Search
e

Reset

Select Al

Pt &tr.

B Ll

0K

OSlsoft. REGIONAL SEMINARS 2012
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Organize the Assets into Hierarchies
NuGreen
Corp.
==
Harris Kamalind @l Rio Frio
Site Site Site

I

.
OSkoft. REGIONAL SEMINARS 2012 commmmzossnuc 17




Manage and Extend Elements
by creating Powerful Templates

OSlsoft. REGIONAL SEMINARS 2012




Add Efficiency Calculations, KPIs,

Reference Data from Relational Databases
and Other

Information to Add More Value

OSlsoft. REGIONAL SEMINARS 2012
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Add Key Words (Categories) to Make

Them Easier to Search for
Supported
Compliance By Eng Tec
Value

2012
Turnaround
Used in
Daily report

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC :




It Might Take a Team

Process “nerds” — subject matter experts - who
understand the data well enough to build the
calculations and define the relationships

& & o

IT “geeks” who can wrangle the
XML and SQL, to build large
databases

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 21




Shaplng your data by Condensor

AF — Putting AF into Best Practice

Heatexchanger
Column
i Valve
1. Defining types of a§sets Templates b
Schema how to attribute Elements Jempiates Pump
Column661
[T “ ” Condensor661
2. Association to a “real” asset Elements PE61 1 I
Created from Template - P661_2
HeatExchanger661
s Valve661_1
3. Describing the “real” asset Attribut Valve661_2
having Units Of Measurements (UOM) Atribules OpeningGrade Pl Point: \MOBILEVBC\Vave661_1.0peningGrade
. InspectionResult Table Lookup: SELECT InspectionResult FROM ...
can come via data references from everyWhere Lastlnspection Table LOOkUpZ SELECT LastInspection FROM ...
SerialNumber Table Lookup: SELECT SerialNumber FROM ...
Formula: A=OpeningGrade;[A*0.98]
4. Physical/logical asset structure Hierarchy
5. Assets connectivity
Model

Model : Collections of connected elements

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 22



% \ \skwan-vm-af25\NuGreen - PI System Explorer (Administrator) =
File Edit View Go Tools Help

=10l x|
T8 Database [T|QueryDate + & |(DBack ) M, CheckIn %) « [2]Refresh | (J NewElement ~ S search -
Ements 1€ “1I8)
Group by: ™ Category ™ Template
B @ NuGreen ) b
[@ Name & Desciption | Category Type Template 5|
@ 80 NGeen  {OwCompanyE. Locatons  Nome Enteprse

E:ve-trmns I [k
| uibrary

= Unit of Measure

() Replication

@ nmyp1

¥ Notifications

A Contacts

| Model Analyses

OSlsoft. REGIONAL SEMINARS 2012
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Pl Notifications, AF-based PI Clients
(PI WebParts, ProcessBook, DataLink, etc.)

/ﬁrver COIlecti\/e\‘

Secondary Primary Secondary
Health Status Health Status

SQL Server
Replication

SQL Server
Replication

>~ LR

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 25



Extending Pl AF

« Enhance functionality of Pl AF by
your own Plugins
— Access new data sources (Data References)

— Notifications to users or systems (Delivery Channels)

« Easy deployment — no ‘roll-outs’ — just register

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC
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Mapping assets — User example UC 2012
Pl Asset Framework — Pl AF in Janssen

Super Class concepit. :

+  Class based templates — built in oo OO
conjunction with process and subject : -
matter experts.

«  Only process critical information grouped
together in a logical model.

« Ensures that the entire organisation have a
common taxonomy.

-

PAS|X\ Pl AF

« Using Unit based templates allows us to
build unit based MBR elements that can be .
applied on other sites. !

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 27



Asset-centric Visualization

Pl Coresight: Pl WebParts: Composite

Ad Hoc Analysis &
Collaboration

Pl DataLink:
Reporting and
analytics in Microsoft
Excel

Monitor

il w8 10 Pl ProcessBook:
— e =*"== Display authoring and
Process monitoring

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 28



Asset-centric displays in Pl ProcessBook 2012

1 PIProcessBook - Wind turbine overview

File Edt View [nset Tool: Draw Arange Window Help

Element Felstrve Desplay

L "X

‘Search

“Farm

Elements of Interest

| P s

Giroup by

[

Naime

B e B EEBE @B B

OSlsoft. REGIONAL

9 Black MesaWind Fam
& Black Woll Wind Fasm
@ Desp Valey Wind Fam
3 Eldorado wind Fam

F Giand Ridge Wind Faim
J white Bear 'Wind Fam
@ Wid River wind Fam
G ‘Wwindy Valley Wind Fasm
(3 ellow Cresk Wind Fam

SEMINARS 2012

Turbine Overview

Capacity
WOF PLAFWYindtopia®WVind Power Generation Fleet\Black Mesa Wind Farm\GEDE

General Unit Information

WTGDE

1.5 csCWE
Load Operation |
1507 .03 KW E00L_ .29 - « #1507

o
\ A 10415165
kWA

Generation Information

Linit Name:
Unit Model

Linit Status

Active Power Active and Reactive Power Ouput

Availability Information

27553.75 kiWh
76.40 %

98.23 %

Reactive Power AR 1IN

00
41 52? 3282012 80352 AM

Energy (Daily):
Capacity Factor (Daily)

282012 81352 AM

Availability Factor (Daily)

Apparent Power

Unit Power Curve {Last 2 Hours)

1505.60 kVA

‘#1169
Power Factor: ' omis

I e

OO0
' Hz

3262012 6.13.52 AN

0.98

© Copyright 2012 OSlsoft, LLC. 29



Asset-relative reports in Pl DataLink 2012

[l
NoOwL e wN

1
2
El.
4
|5
6
|7
| 8
|9
|10
‘1

Insent

Windy Valley Wind Farm
Yedow Creek Wind Form

Installed Capacity:

Instant Power:

Actual Factor:

MTD Generation:
Daily Generation:

Exp.Capacity Factor:

Formulas Data Revew

97.8 %

29250.21 §
1366577.40 S

9000 kwW
4379 kW

38 kW
48.66 kW

4448453.75 kWh
54981.60 kWh

OSlsoft. REGIONAL SEMINARS 2012

Windtopia 4 - Microsoft Excel

View 7 Datalink

Unit Summary

Turbines In Production Faulted Average

6 0 97.8

Current Previous Month YTD Plan

Average Capacity Factor (%) 46.6 34.0
Average Generation (MWh) 4448453 8 2.2

Operating Efficiency (%) 104.7 92.8
Number of Employees

Regulation Non-Compliance

2400 38.0
13.0 29.4
94.8 98.0
7
2

w—Operating Efficiency
—C30 3 Y FaCTOr

© Copyright 2012 OSlsoft, LLC.
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Consolidate and share with Pl WebParts

3w [ 1p v/ dfpeeb parts A n dtogd a/ SnePage it amparats EATAN BRI iR Dvervew,s 50 p:l #2110 [ Comorne Wind Fom Ove.. X

( [} Windtopia » Corporate Wind Farm Overview
| windiapa Comperae s Operatons®  Gngnesnng®  Markemng »
| @ Type of View @ Wind Faem Econcencal View

OSIsoft Windtopia

Big Buffalo [T — MW Careaten A200012 2 4333

Avollaedity: | 3 SR et

wal Tarm Savenae SOUI012 24320 F
—o0e - v - =

Operstioned  Fauled Avwrage

unts

Oady Faveras
MTD Harvarise Pravisus
Curram
manth

oSt ! Amnprocesytecoy (077 ] Jee | mase | s
; Kmtage garmeatzn (MW | 4sasa3e | 3 v |
Opeatrn Efcomcy (4] 3.0
| Musrber of srployees &0

yTo ] »
-

Exp Capasty Facter M0
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with Pl Coresight

Explore assets

Pl Coresight

® (B
homepage =

Mew Undo

@ D —— C—

Redo Messages Help

I

T Big Buffalo Wind Farm

T Black Wolf Wind Farm
EDeep Walley Wind Farm
ﬂEIdorado Wind Farm
ﬁGrand Ridge Wind Farm
ﬁWhite Bear Wind Farm
TS wild River Wind Farm
T windy Valley Wind Farm

Search

F "WDFPIAF\Windtopia\Wind Power Generation Fleet
ﬁBIack Mesa Wind Farm | m

Deep Val... Revenue I Deep Val..y Energy

Mame Value Units Trend
Big Buffalo Wind Farm|Farm Availability TE9BE %
Big Buffalo Wind Farm|Farm Expected Power 9119 kW

Big Buffalo Wind Farm|Farm Total Power -36 kW

W
AVl
Sl
Name Value Units  Trend
%
P
b,

Cart

B Big Buffalo Table

OSlsoft. REGIONAL

Black Mesa Wind Farm|Farm Availability TF1235 %
E Black Mesa Wind Farm|Farm Expected Power 12,833 kW
E Black Mesa Wind Farm|Farm Total Power -65 kW
%I ® Big Buffalo Wind Farm|Farm Total Power | @  Black Mesa Wind Farm|Farm Total Power
-36 W -65 KW
400 600
200 ; | | |
100 Y | ﬁ \ s (W
W JA J NN BPAAN V 4" } I (A
BT =100 b \/w—"' - N\ 4% '“ i
3/23/2012 524509 A (1] [ 3/23/2012 8:45:09 A
e e e e e e e e et e e e e et et e B L e o | Pt e e ] e P e
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Pl Notifications keeps you informed of your assets

“One of the turbine’s exhaust thermocouples has been acting up..

. Let’s keep

an eye on it and create a work order for maintenance if it fluctuates more than
5% in 5 seconds. Make sure Bob is notified of this also.”

OSlsoft. REGIONAL SEMINARS 2012

----- FPiokidmin

i e, gy o e TP [E=a oy |
T # Marisns Sandin
o o Bl MoAnEan - Ofine
Subject Transformer TRIDAZ Load ks in |l s i
ngant Pl VWA Pans Treisl
ALknaw e RN Camirers e ey, i
AT w e ———
PI—
Detshiie fcx
— Ferdoemer Load - it T B L5000 1 0 P Fcihl Dot T P T 7 0000
F— Figh Teiopyns i, /L L L P Pl Cnyiaght T (384T 0000
[Trigper Times TS0 2 MOTH Lamgrds Vo med Frmae (mmra e ol 8 B e c wed F s
e Time: TGN D BTl | e Sttt
Enad Tirrm 1A FT0 12D0e00 4 Priowiny: Hor=gl
[Trigpering Condition||Load > 72 Lirsk
[Targea: [TRDE4 2
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Pl Server — Time series data and Tags
Tagl
Tag2

Tag3

Tag4

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC



Pl AF helps you find the right tags using

Pl Data

Archive

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Pl Event Frames helps you find the right time periods

Prod. Order
A-396845

Off-spec
ELEREISHN
Pl Data Prod. Order
Archive A-587397
Boiler #2
off line

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Pl Event Frames helps you find the right time periods

Pl Event Frame

OEE
Start End Asset Code W.O.
10Jul09 15:23 13Jul09 13:00 GT-48037 SM-15 S-32894RE

Pl Asset

Framework

Tagt -
=
Archive . ‘ - PI Data ArChive
R —

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.




Pl Event Frames = events + related data
)

{ Excursions (4) Downtime (3) Product XYZ (1) \
v | m T ' Event Attribute Value

Name Ex 20121215-0002
15-Dec-2012
Start 10:35:02
15-Dec-2012
Sl 10:47:26
‘ Duration 12 min, 24 sec
' | / Asset Boiler-459
I
I
+ ‘ Excursion Type High Violation
| | fLelGes 37.12 k sft3/h
o Flow.Avg
Fuel.Start 823.48 k sft3/ton
e —— S BESS SSEERE s  myPIKPILMax 47.19 bbl/d

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Simplify Data Analysis Perform Asset Comparisons

myEvent

ANEPR

Weekly Downtime Weekly Cumulative
(Instances) Downtime (hrs)

140

117.6

) — o T
: — o .
: B .
Event Overlay Trend Downtime Events
Name | Temp.Max Product XYZ (1)
EF1 | 122.47 Downtime (2)
EF2 109.34
112.73 _
EF4 98.61
EF5 125.24

Perform Comparisons Discover Relationships

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Pl Interfaces — Collect or Generate Events

Pl Event Frames
—_—
Generator

Mtomahon

8 A B Pl Event Frames
SIEMENS Interface
w" Honeywell \
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Pl Coresight - Discover and Visualize Events
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Pl Data Access — Integrate your events with
other systems

GT Exhaust Temp Anomalies - Fuel Oil Temp & Pressure

R
‘alianEnniiNR s
G
a
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Presented by Andreas Schremmer
vCampus Engineer
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