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g | Pl Event Frames:

y ¥ Find Your Data by Events
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WAVAVAV Presented by
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AVAV Chris Nelson, Software Development Lead, OSlsoft
}X#X Andreas Mueller, TechSupport Escalation Engineer, OSlsoft
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\VAY
AV Goals
\/'\

* New capability of the Pl System

« Roadmap with multi-phase rollout across platform
« The way forward for Pl Batch

 Demos and testimonials

© Copyright 2011 OSlsoft, LLC ‘
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\VAY
AV Pl Event Frames Vision
\/'\

Imagine all that data you have been collecting
2417 ...

y

© Copyright 2011 OSlsoft, LLC
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VAV Pl Server — Time series data and Tags

AY

y

Tagl

g2
Pl Archive

g3

Tag4
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VAV ind the right T
N4 Assets help you find the right Tags

y

Tagl
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VAV . o
4 Event Frames help you find the right time periods

y

Tagl
Tag2 |«

Tag3

Frequency of downtime

Tag4

nnnnnnnn
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\VAV
AV \What can Pl Event Frames help you understand?

VA

y

« Downtime and Overall Equipment Effectiveness (OEE)
» Excursions

« Startups, shutdowns

* Products (batch, mining, paper, etc.)

« Shifts, days

© Copyright 2011 OSlsoft, LLC ‘
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\VAY
AV Downtime
\/'\

 Down equipment is not producing

« How often is it down?

 What are causes of downtime?

* Which causes should | address first?

© Copyright 2011 OSlsoft, LLC ‘
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}X#v Intro to Pl Event Frames
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VAV

AV Pl Event Frames

VA

y

What are these Event Frames?
Where are these Event Frames?

They are also a lot like Pl AF Elements
— Templates and indexing and show performance
— References to assets
— Attributes

Demo with the downtime scenario

© Copyright 2011 OSlsoft, LLC ‘
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}X#v Event Frames are time periods plus more
VA

'

An Event Frame records important

Name = DT23032011-2 process or business events and
Start time = 23-Mar-2011 09:32 helps you find the related real-time
End time = 23-Mar-2011 09:50 data.

Asset = Boiler 3
Attribute = Mechanical
Attribute = Fuel line clogged

© Copyright 2011 OSlsoft, LLC ‘
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VAV Event Frames are part of Pl Asset Framework

_

Event Frame °

Event Frame —

Event Frame —°

r
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VAV

V

Downtime

Different events have different attributes

Startup

( DT23032011-2 27230320112 BPS77-23032011-2
23-Mar-2011 09: uw-Mar -2011 09:32 23-Mar-2011 09:32
23-Mar-2011 09:5 Mar-2011 09:50 23-Mar-2011 09:50
" Boiler3 ix/llxer 1
Mechanical Standard pr W
Fuel line clogged Prepolymer 16

L Feed stock 78-YN\M

© Copyright 2011 OSlsoft, LLC ‘
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WA' Different events have different attributes

Startup =

DT23032011-2 ST23032011-2 BPS/77-23032011-2
23-Mar-2011 09:32 23-Mar-2011 09:32 23-Mar-2011 09:32
23-Mar-2011 09:50 23-Mar-2011 09:50 23-Mar-2011 09:50

Boiler 3 R, Turbine 2
: o on cO il
~ Mechanic LGEES Standard procediire
Fuel line cloy

© Copyright 2011 OSlsoft, LLC ‘
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\VAY
AV More Event Frames features

}VA
o Attributes with units of measure

— Static numbers and strings
— PI Point references (value at start or end, or summary value)

— External data references
« References to other Event Frames

© Copyright 2011 OSlsoft, LLC ‘
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}X#v Pl Event Frames Demonstration

VA
y

Pl Event Frames

© Copyright 2011 OSlsoft, LLC
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File  Edit

Wew Go

Tools
T8 Database [ QueryDate ~ (Y Back ) H, CheckIn %) v & New Enumeration Set ~ |

Help

j Jucaotisk]

[ ] Categories

- @ Templates

g @ Enumeration Sets
- ‘2, Reference Types
Lo B Tables

TIIIIL

(J Elements

-2 Event Frames

Unit of

@myp1

@ Notifications

84 Contacts

U ZU

General | Counts

Name:
Description:

Systenm:

UC2011-5K

SBPI
Extended Properties
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VAV
AV Summary of Features
VA

y

Event Frames are a new time-period datatype
Event Frames are stored in the Pl AF database
They are a lot like Elements

— Templates and indexing

— References to assets

— Attributes

References to other Event Frames

© Copyright 2011 OSlsoft, LLC ‘
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AV Future State
\/'\

y Event Frames will be supported throughout the Pl System

Generate Event Frames View in all Pl Clients
and use them in and relate to time series
calculations data

w =S | BB

COLLECT HISTORIZE ANALYZE DELIVER VISUALIZE

Store in the PI
System

Find Event

Collect from Access Event Frames

Frames and

related data and Notify on changes

© Copyright 2011 OSlsoft, LLC ‘
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Note: Future dates are subject to change

Wave 1 — Partner and Early

2010

Adopters

Wave 2 — Mainstream

Wave 3 — Batch moves to Event
Frames

2011 2012 FUTURE

Functional equivalence

Wave 2 EF supports basic batch+
Migrate and Link

Batch adoption
© Copyright 2011 OSlsoft, LLC ‘



Wave 1 — Partner and Early
Adopters

Infrastructure is able and ready. Partner and custom
applications are needed for Event Frame generation and
visualization.

Assets

Batch Execution and Event

System Frames g
Interfaces Select AR
betas :

© Copyright 2011 OSlsoft, LLC ‘
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VAV
}VA

\

],

Scalability

Templates,
Reference
7 Types

Microsoft
SQL

Technology

}E /

(‘

<

Usability

Search

Extensible
Attributes

5

8

( . agw |
Reliability

HA
Solutions

Windows
Security

Pl Event Frames “abilities”
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\VAV
AV Partners leveraging Pl Event Frames

}VA
« Keith Flynn of ADM presents:

RtDuet,

Real-time Downtime, Uptime & Event Tracking

« Yannick Galipeau of iTi presents:

Ekho

© Copyright 2011 OSlsoft, LLC ‘
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VAV

AV About “ADM Systems Engineering Ltd.”
VA

y

A software company that delivers innovative Automation
40%

software solutions to increase plant asset
availability, performance and product
quality.
Total staff of 42+
— Professional Engineers
— Engineering Technologists
_ Software Development Data I\/I;g;ogement Machi;Se(yE)esign
— Employee Owned
Steady, uninterrupted growth since 2002

© Copyright 2011 OSlsoft, LLC A
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ystems Engineering Ltd.”
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VAV _

AV Pressures Facing Manufacturers
VA

y B All Respondents [0 Manufacturers

Source: Aberdeen Group, May 2008
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AV Pressures Facing Manufacturers
}VA

A Pl ProcessBook - [Test Display. PDI]

E@BIe Edit View Insert Tools Draw Arrange MWindow Help

iy

i

-2 X

ApEBo. B 2t A*BAPT T80 5

sajuoaed RIS

Meaningful information
in here... Somewhere!

# Light Naphtha End Point

o Batch Active Reactor 1

etAF_Keith\CDEP158

Ready

HSlartl A RtDuet Toolkit | & RtDust - Windaws |, | £ PI ProcessBook - [...

Server Time

S =T T

« VB 11:35 Pha
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2 Pl ProcessBook - [Test Display.PDI]

le Edit View Insert Tooks Draw Arange Window Help

AN=2" RN Eel 04

s @A T

saquoaRg m10

Ready

#'Start| 4 RitDuet Toolkit

VAV
AV Our Solution - RtDuet
\/'\

5/ Event Monitor - Windows Internet Explorer

RtDuet generates event frame records
Users add reason codes and comments

Hie x|

o N [

|  riouet - windows ... [T P ProcessBook -[...

~ RtDuet provides insightful reports

RtDuet - Event Monitor

Division - Site - Area - MCO1

T e e T . '
- - Users can take corrective action

2 Downtime Root: Category Report - Windows Internet Explorer CEX

G@ ~ [ httpsjfocalnostjDT_FrontEnd/DT_ReportRootCategory.aspx |4 | %] [uve searcn Al

Fle Edt Vew Favortes Took Help

21-Mar-11 04:24 PM

3 - B - - hPage - GiToos - 7

P & @Downtime Root Category Report | |

I Show urwaldaes oriy

Retim

i Tinsestamp

MLIZI0A207
St | T oy
sed | T ::111311":]!" Primary 49153 W
e | iﬂwa—z;namrs J— -

s | - iﬂma—z;oaz?ﬁ\ prmary 312

20110323 034522
a

Sokect | r Frimary 397

RtDuet - Root Cause Report

Division - Site - Area - MCO1

RtDuet

Downtime, Uptime & Event Tracking

mco1
16265
150
100
w5
80— 315
588 268
02, Unplannad Operational 1. Plannsd Operatonal 04, Unplanned Mechanical 06, Unplanned Electical A

Sumnary Report

212212011 12:00:00 AM

Select | 212212011 12:00:00 AM

22312011 120000 M 02, Unplanned Operational

22312011 1200:00 Al 01. Planed Operational 3 445 445
20221201 12:00:00 AM 22312011 1200:00 A 4. Unplanned Mechanical 2 3415 3415
B 20011 120000 2t 22312011 1200:00 Al 06 Unptanned Electrical 1 588 588

Optimize Performance - Reduce Downtime - Increase Profitability
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VAV |
%X Our Solution — RtDuet under the hood.
- RtDuet, the leading Manufacturing Execution System (MES)

only available for the Pl System

« Event Tracking and Reporting for time based and condition
based triggers:

- DOWﬂtlme '::'5:”_‘:‘:”:"':1"-:-’:“ “I“J'“;D:’m;i _j"{v';' _.,,..M.“,..r..”;:
— Energy O
— Production - y

52| Termey Pt g e B i 1 i

— Raw Material

— Environmental

— Events (PID Auto to Manual)
— Reporting

= = | Rtbuet - Summary Report Calender Stack ‘
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\/\4
JA V. \What does RtDuet do?
\/'\

y

« Automatically generates

operational performance
- - U S Dot Level 01 Report ] | Ky 6) - i v hPage - (Tock -t
I n fo rm atl O n . RtDugt - Section Report RtDuet

* EXposes business logic using a
configuration environment
driven by templates.

« Calculates real-time Key B =
Performance Indicators (KPI). e e e

 Delivers information

© Copyright 2011 OSlsoft, LLC A
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\VAY |

AV \What is RtDuet?
VA

RtDuet is a bolt on application for OSlsoft’s Pl System that systematically
records and analyses the occurrence and cause of equipment events.

RtDuet

Pl SDK
Configuration
Toolkit AESDK
Calculation
Engine

User Interface
~ WebClient ﬂ XML
“““““ ) Reporting Engine LITRES

\k Web Service

© Copyright 2011 OSlsoft, LLC A
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\/\4
AY \What is RtDuet?
}VA
RtDuet
o € ars
Calculation
Engine

User Interface

~ WebClient ﬂﬂ
Reporting Engine HTTP
A N Web Service

Q 7,
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AV \What is RtDuet?
va

c

9

IS ,

S | RtDuet

o

< Configuration <= Pl SDK
Toolkit LAF SDK

Calculation

Engine

User Interface The Platform

.~ Web Client ‘_{ XML
LReporting Engine RLIRIES

Web Service

© Copyright 2011 OSlsoft, LLC A
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VAV -
AV RtDuet uses Templates ©\RiDuet - PI System Explorer

\/'\ )

File  Edit  Mew Go Tools  Help

'ﬁDatal:uase 5 Query Date ~ |@Back ] |H,e
Library

& RiDuet
- (1 Categories
- Templates
(@ Element Templates
= |% Ewent Frame Template:
. P I K35 RtDust Downtime Event
* Reduces implementationcost | |~ 5 FDust Eneigy Even
------ g RtDuet Environmental Event
------ |§i RtDuet Event

y

® PrOVIdeS ﬂ@lelllty ------ K25 RtDuet General Event
. | 'L.;i RtDuet F'ml:l.uctiun Ewvent
* Exposes business logic L e Rt ot v

------ K25 RtDuet Reparting Event

 Allow changestothemodel | = -~ 4 PiDuct Safely Even

------ K3 RitDuet Sorap Evert

» Large number of model instances s
& 2y Enumneration Sets
« Enforcement of model standards & Flere T

« Allows us to match customer requirements.
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VAV

AV RtDuet — Configuration

y

- Application

ENTERPRISE
,L Legend
SITE l contains 0 or more
l J\ contains 1 or more
AREA
I
PROCESS PRODUCTION | |PRODUCTION STORAGE "\.- WORK
\ CELL UNIT ZONE / U CENTERS
WORK STORAGE | WORK
UNIT UNIT ot | ™ uniTs

Graphical Toolkit

ISA95 Domain Hierarchy
Setup triggers using PI Tags
Setup Reason Tree

Setup Time Usage Model

© Copyright 2011 OSlsoft, LLC A
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VAV

AV RtDuet — Configuration
VA

« Setup Reason Tree
« Setup Time Usage Model
* Exposes Business Logic

y

Sustainable Poak Rate —e

Calendar Time (CT)

Maobile and Fi
Plant

Loss (P

Fixed Plant/
Operating Delay
(0D)

Optional for
Mobhile
Performance

Applicable to

> RtDuet Toolkit

Fie Tools Help

Rt

Real-time Downtime, Uptime & Event Tracking

=| o| m| o = o

& RtDuet Configuration

8- ADMSE
B DATA
&-{35] DARTMOUTH
&% 10Min
B-&% 15Min
@-% 3Min
8- Demo
B3 Interval
B-&3 MCo2

B @ Primay Triggers
8- 9 Socu'duy'fngg«s
E & RitDuet Caculation Engines
L— & RTDUETAF_KEITH

Corfiguration | Events ReasonTree | Misc

»s]x o

@ RtDuet Reason Tree
B2 Pumps
B  Root Categones
|} 00-Calenda Time (CT)
[SE »01 - Avalable Time (AT)
' ~_ =+ Downbme [DT)
‘ B8 . 1* Maintenance Downtime
\ L% Scheduled Loss (SL)
} L = Unschadued Loss (UL)
@k 02 Uliudl’melUTl
E~~ = 03 - Opecating Time (OT)
B = 04 - Net Operating Tiene (NOT)
| @~ % 05-Vahable Operating Time (VOT)
8- ATAVLOTA
| -l RTLLOA
— RTAVL03A
L. & RTLvVLO38
| g RTLVLO2B
-2 RTLVL01B
L g RTAVLOIC
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¥\ RiDuet - Pl System Explorer
le  Edt Wew Go Toos Help
Database [¥|Query Date ~ |(JBack 0 |[H, checkin <3 v 4] |

“o Tt 2 New Event: Frame

Event Frames Event Frames
- Y Event Frames ~ Group by || Category | Template
1 Test 2010302125000 | [poer -
12 Cargil_20110317_120000
124 10Min_20110311_120000 & Name 3 [A0B:07:38] .| Stat Time End Time Description Category Ter¥l [ &
ﬁ E)Z’ﬁsfg”giﬂ—isgguﬂg B 12 Moz 201 3172011120207 8M | 3112011 12:02:37 &M 7B32922-8dc RID
12 Interval 20110317_120000 || @ F MCO2_201. 31172011 120307 8M | 31122011 12:03:37 64 76552922. 90k ROD.. |
ﬁ ;ﬂ"ﬂ‘;sﬂ””gi;fsﬂ”gﬂ”? @ 12 MCoz_201 3M1/2011 120407 8M | 3112011 12:04:37 AM 7B362922-8dc AID
12 MODZ 2011031120307 |[|@ 4 MC2_2an. | 320 12053 AM | 3172011 120607 4M 76552922. 90k RID..
é mggﬁgl 1 ggﬂ—}gg;g; B 12 Moz am || et1/2001 12070740 | 341172001 12:08:07 AM TeE52922-6dc RiD
° Eve nt F ram e G e n e rato r L8 MOD2_20110911_120707 ||| @ F4 MCoz_am 20T IZ0B37AM | 3A11/2011 120937 4 76552922:301 RID
ﬁ !ﬁsgﬁ—ggug:ﬂ-g?gg; B 12 ME02 201 A0 1217 AM | /1172011121237 8 76552922. 90k RID..
124 10Min_20110317_ 121000 || H MC02_201 IO IZ1ZFAM | 3A1/2011 121437 4 76552922:301 RID
—_ Tri e rS an d Ti m e ﬁ mggg—jgﬂggﬂ—}; 33? B 1 MC02_201. | 31/20111207.078M | 3/11/200112:18:37 6M 76552922-9ckc... RUD..
g g 124 15Min_ 20110317 121500 || H MC02_201 | 320 121807 A | 3/1/2011 1271337 8 76552922: 301 RID
ﬁ e = g | F2 vco2 201, [|amisz0m 1222978 |3/11/2011 122007 M 7Es5Rs220ds. . RO..
_ B ase d 0 n Te m | ates 12 MCO2 2011031 _121707  ||® K Mcaz 201 | 3201 122407 M | 312011 122437 4 7652922 3dkc RiD
p ﬁ !afgﬁ’isﬂsiﬂ’lissg 1 coz_am | a0 122507 A | 31172011 122607 4M 7EB52922-311 RtD
12 10Min_20110311_122000 || @ 4 MCO2_200. | 320t 1z2e3maM | 3172011122707 8M 76552922. 90k RID..
° R e al _ti m e C al C u I atl O n S ﬁ mggﬁgug;uﬁis; 8 |2 MCoz_2m [3M201 123137 AM | 31172011 123207 AM eS52922-d RID
12 MODZ 20110311 122507 ||| @ 4 MCo2_2an. | 3112201 12323780 | 31122001 123307 AM 76552922. 90k RID..
é !ﬁsgﬁgl 1 ggﬂ—gégg; B 12 Moz am [ 32011 123607 AM | 321172011 12:36:37 AM TeE52922-6dc RiD
[ ] O ut Of O r'd er = Ao T i & e 12 weoz_em FI2011 123737 AN | 31172011 12:38:07 AM 7E652922-9de AID
m‘_ B 2 MCO2_201.. 2011123807 8M | 31172011 12:39:37 AM 76552922 9dc... RID...
_ 8 12 1Coz_2m 20T IZALITAM | 3A1/2011 124207 4 76552922:301 RID
° Load B al an CI n g HE:::rames B 12 ME02 201, | 31122011 124307 80 | 31122001 124407 &M 76552922. 90k RID..
IE— 8 12 1C0z_2m [ 371122011 124507 80 | 3112011 124537 &M 76552922: 301 RID
Imunlt Sibicssue = L@ 0y om 1/ 31 09011 13,0007 4k 211 M1 147,97 A0 FeEE2099 0dn o | ¥
0 Event Frames
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\VAY
AV RtDuet — User Interface
WA

y

« Operators and Managers are presented with
events automatically captured
« Manual data entry
* Role-based security
« Navigation using tree views
- Data trees for user content
 Reason Trees
+ Time Usage Models
* Product specific data
* Reports

(= RtDuet - Windows Internet Explorer

&) = [Bl rewmiocahosticosnjrtcuet o o (B[] [x] [Rer 2
i Favores (55 - | @ Riduet X | @ Riusts wieb Service ] f S - pager Safety~ Took - @

RtDuet.

Real-time Downtime, Uptime & Event Tracking

= @ADMSE Events [Repons |

= @DATA & Last Updated 03-1
= [EDARTMOUTH
oV} From i =
A
Downtime for 10Min v
0710 0715 0720 0725 0730 0735 0740 0745 0750 0755 08 0805 — 10Min
Running | |

& Local intranet. far Roow -

port - Windows Internet Elorer

{2 Downtime Level 01 Report - Windows Intern: o ex
G - [E vt 7 ot et 31 ¢ oo 3

[T Qe ————
W S g DomtineLoved 01 Report || Fit < B - % - rpaoe - (Ghvook -

RtDuet - Section Report RtDuet’

mco1

s B &5 8

startTine
n 2222011 120000 A 2. Unpisnned operaten 50-10A B8rton 675
Bkt | 22011 120000 A 2 Unplanned Operctond 60404 Gerton 403

B coimonm e oupmegeds aswmm s un

"™ ® Copyright 2011 OSlsoft, LLC
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AV RtDuet — Integration

= hitp:/Mlocalhost: BOBO/EventFrameWebService/EventFrameQuery. asmx/GetEventFramesFromRiDuei2010 - Windows Internet Explorer

Coed) o [E]he ocsos: o [2][#][x] | |E2E

iy Favorites ‘@hw,ww.w iy efE mltr,H| ‘ & v B =) o= v Pagev Safety+ Tooks v g

»

(3

<7l version="1.0" encoding="utf-3" 7
zi="http:/ /www.w3.0rg/ 2001/ XMLSchema-instance’ xminz:
http:/ / www RtDuet.com/ "=
<RequestedMachineCenter>MC02</RequestedMachineCenters
<RequestedStartTime>2011-03-10T08:19:09 </RequestedStartTime>
<RequestedEndTime=>2011-03-11T08:19:09</RequestedEndTime>
- =EventFrameData>
<EFvalue UI 8Baaa007c-c4ea-49ba-0000-00000000aac "I\a[hmacenter "
03-11T04:18:37-04:00" Duration="60" isPrimary="true" \nal\dated "false”
8aaa007c-c4ea-49ba-0000- oounnooua ca’ MachineCenter="MC02" StarTim
<validate (eightedDuration
Baaa007c-cd4ea-49ba-| ﬂﬂﬂﬂ ﬂﬂﬂﬂﬂﬂﬂﬂaa(g MachineCenter="MC02" StartTim:
03-11T04:15:37-04:00" Duration="30" isFrimar: '‘true” isValidated="false" WeightedDuration
Baaa007c-c4ea-49ba-0000-00000000aac2” MachineCenter="MC02" StartTim
03-11T04:14:07-04:00" Duration="30" isPrimary="true" isvalidatzd="false" v ‘a\ghtedDuratlon RootCategory
<EFvalue UI 8aaa007c-c4ea-49ba-0000-00000000aacl” MachineCenter="MC02" StartTim 2011- U3 11710 7-04: I] EndTlmef 2011-
- 2 ="120" isPrimary="true" isvalidated="false" \ ‘E\ghtEdDuratlnn Reas: Roo
Y We b Se rVI CeS <EFvalus UID="8aaa007c-cdea-49ba-0000-00000000aabf’ MachinsCanter="MC02" StartTims="2011-03- 11104 10:07-04: oo Er\dTm’\ ="2011-
03-11T04:11:07-04:00" Duration="60" isPrimary="false" isvalidated="false" \ ‘E\ghtEdDuratlun "0" Reason="" y
«EFvalue UT Baaa007c-cd4ea-49ba-0000-00000000aab8"” MachineCente, 'MC02" StartTim
03-11T04:10:07-04:00" Duration="30" isFrimary="true" isvalidated="false" WeightedDuration='
<EFvalue UT 'Baaa007c-cdea-49ba-0000-00000000aab7" MachineCente, 'MCO02" StartTim

° Inte ratln enter rlse archltectu reS 03-117T04:09:37-04:00' Duraticn="30" isPrimary="false” svalidated="false’ WeightedDuratien
=EFvalue UID="8aaa007c-c4ea-49ba-0000-00000000aab6" MachineCenter="MCO
‘trus

Tttp:/ / viww.w3.0rg/ 2001/ XMLSchema” D |

C02" StariTime="2011-03-11T04:17:37-04
WeightedDuration

=
04: 0 EndTlrna=”2011—

0 EndTlmE— 2011-

0 EndTlmE- '2011-

mu 03.11T04:
" RootCategory
2uu 03.11T0M113:37-04

Reason="" RuutCatEgDNf §
2011-03-11T04:09:07-04 o EndT\mE—'Zﬂll-

03-11T04:09:07-04:00" Duration="30" isPrimary="tru false
<EFvalue UI Baaa007c-céea-49ba-0000-00000000aab5" MachineCents

03-11T04:08:37-04:00" Duration="90" isPrimary="false” isvalidated="false
— ystem S <sFvalue U1

8aaa007c-cdea-49ba-0000-00000000aab3" MachineCenter="MC02" StartTim
03-11T04:07:07-04:00" Duration="30" ="false’ weightedDuration
<EFvalue UID="8aaa007c-cdea-49ba-0000-00000000aab2" MachineCenter="MC02" StartTime
- - - 03-11T04:06:37-04:00" Duration="60" isPrimary="false" isvalidatzd="false" \\ ‘a\ghtEdDur’atlor\

— M al ntenan Ce a ||Cat|0ns <EFvalug UID="8aaa007¢c-cdea-49ba-0000-00000000aab1" HachinaCente -
pp 03-11T04:05:37-04:00" Duration="30"
<EFvalue UI 8aaa007c-cdea-49ba-0000- OODBDOODHBIJO

03-11T04:05:07-04:00" Duration="90" \(Pr\mar "\
- - =EFValue UI B8aaa007c-c4ea-49ba- 0-00000000aa; E" Ma(hmEC ntel
° EX ose data and functlonal |t for extern al G3-11T0503037- 00" o aHer e 120" -y~ trua. e Sated=-farse: ieantad u aon
<EFvalue UL Baaa007c-cdea-49ba-0000-00000000aaab” MachineCenter: 02" St
37-04:00" Duration="60" isPrimary="false" isvalidat=d="false" V ‘a\ghtedDuratlon
8aaa007c-c4ea-49ba-0000-00000000aaaa" MachineCents,
rrl 03-11T04:00:37-04:00" Duration="30" isPrimary="true" isValidated="false" WeightedDuration=
SyS e S =EFvalue UI Baaa007c-c4ea-49ba-0000-00000000aaad” MachineCente 'MC02" StartTim:
03-11T04:00:07-04:00" Duration="60" isFrimary="false" isvalidat=d="false" v ‘E\ghtEdDuratmn
=EFvalue UID="Baaa007c-c4ea-49ba-0000-00000000aaa8” MachineCenter="MC02" StartTime

2011-03- 11T04:00:37-04:00 EndT\mE—'Zﬂll-
"0" Reason="" RootCategory =

=
2011-03- 11703:59:07-04:00 EndT\mE—'2ﬂll—
"0" Reason="" RootCategory
2011-03-11T03:58:37-04:00" EndTime="2011-

° Reportlng SerVICeS Done &jm[a\mtranet Gy - Eenwm -
* Cognos
+ Excel

« Custom user interfaces and applications

[E3
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/N4
VA
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Installation Architecture

RtDuet Software Components

Calculation Engine = Requires PI-SDK/AF Client
Configuration Toolkit = Requires PI-SDK/AF Client
User Interface = ASP.Net Web Application

Web Service = .Net XML Data Server

Client PC Client PC
Web Browser Web Browser
RtDuet RtDuet

User Interface User Interface

Network
LAN / WAN
S
Q
NS
Pl Server
OSISoft
PI 2010 Server
Pl AF Server .
RtDuet Business Server
Calculation Engine MS SQL (Optional) PI AF

User Interface (11S)
Web Services (IIS)

S

Client PC (Admin RtDuet)

OSISoft

AF SDK

Pl SDK
RtDuet
Configuration Toolkit
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My Documents

2

My Computer

v

Recycle Ein
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Pages
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AV Questions
VA

y

« Keith Flynn, P.Eng.
CIO - ADM Systems Engineering Ltd.
Phone: +44 20 3239 8574
Mobile: +1 902 476 8574
Email: flynnk@admse.com

« Pablo Asiron, P.Eng.
Manager - Data Management Group
ADM Systems Engineering Ltd.
Mobile: +1 506 229 5709
Email: pablo@admse.com

Web: www.admse.com

© Copyright 2011 OSlsoft, LLC ‘
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AV ITI History
VA

y

* Founded in 2000

« Headquarters and R&D center located in Montreal, Canada

» Developer of the Ekho System

« Ekho is currently in use in Canada, United-States and Europe
» Working with OSlsoft since the beginning of ITI

« Early Adopter of OSlsoft technologies (Pl AF, Pl Event Frames)

© Copyright 2011 OSlsoft, LLC A
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VAV

AV \What is Ekho?
\/

Ekho is an Event Driven, EMI Software (Enterprise Manufacturing Intelligence)

Packaged Cases
Chemical Reactor Batch
Steel Coil

Raw Material Lot #
Reel of Paper
Equipment Downtime
Order

Complaint

Wind Turbine Fault

Environmental Spill
Process Centerline Event
Quality upset

KPI (OEE)

Injury

Recipe

© Copyright 2011 OSlsoft, LLC A
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AV Ekho System Features
VA

y

* Production Tracking, Genealogy and Traceability

* Process Centerlining

» Quality and Specifications Management

« Automatic Downtime / Rate Loss Captures and Management
« Performance Management Calculations (OEE & KPI’s)

« Accident and Injury Tracking

« Ad-Hoc Extractions and Data Analysis

 Web Reporting & Silverlight Web Dashboards

© Copyright 2011 OSlsoft, LLC A
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AV Market and Customers
\/'\

y bp AN

{:} alternativenergy ArcelorMittal

£ Pattern Tembec

i i
ESSAR’ :

LANXESS ™
S— Energizing Chemistry 2 FuelCell Ener gy
Sptrrecests Fnc

@ ba t@'ium

,,,,,,,,,,,,,,,, 3a0IlIC
o 20l ] NewPage
© Copyright 2011 OSlsoft, LLC ‘
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AV System Architecture
VA

6 6 6 For Connectivity:

Ekho Users ° Pl AF SDK
Pl OLEDB Enterprise
Pl OLEDB Provider

y

‘i’ « PISDK
Ekho
|
3 ) _
Pl Event Frame Pl AF Pl Server
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{%X Why ITl is using to Pl Event Frames and Pl AF?

y

« Faster Development for our applications
« Generic re-usable routines development

« Allows us to focus on added values features on top of OSlsoft

Infrastructures (multi language, specifications, markers)

« Complete the Integration of Ekho with OSlsoft platforms (Pl Server, Pl
AF, Pl Event Frames)

« Allows OSlsoft Clients Applications to use Ekho Data

© Copyright 2011 OSlsoft, LLC A
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}X#v Screenshot

WA G e
File Edit View Favorites Tools Help

i # 25|-| @eoLoskn | @lekhetockar | @exrotookn x| |

Digester Phase Review ’OT’O
From [3/9/2011 [-|[12:00:00aM ]

T [31y201 |-

Asset Iers;oigesters;oigester7;Di¢estera Ij ‘ (=]

e oo o 0w SR oy st
oot s w e |
DIGESTER3 [sTEAM mu STEAM From 2011-03-09 07:46:00 To 2011-03-09 08:39:00
beesTne o RS ey SR e o
s e '

beesTee T s
boesess __—_

oo T T C T T
1 Minute v ) am 6:20 AM 6:40 AM

720AM 7:40AM 8:00 AM 8:20 AM 10:00 AM lDZOAM
< »
Temperature Pressure Cook Temperature Attribute Value -
= i 2 | 4 ! ! i —
£ 22 — AutoScheduleControlUtilization 0
35 —
2z : s BlackLiquorActual 7
- —
1= 18 EES BlowBackCount o
» = = BlowTank 4469528 -
% 1 o —
= 12 BlowTankLevel 4654.599
1 7 —
s & - ChemicalWoodRatio 0
H 75 -
s
G . i ChipMoisture 29.02132
2 * R o 1
72000 7200 §0000 BOS00 4000 54300 852000 82500 E3000 83300 72090 72300 EC000 E0300 SACLO 4500 52000 S2590 53000 83300 72000 73300 EC000 SO00 BAGC0 £1300 S2000 E2300 £3000 83300 v
CookControlUtilization 0
pone [ & tocal ntranet [®10% ~

Bistart| | @ 3 (3 @ |[@ exio Look 11- Windo... [& sotem | LC
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}X#v Screenshot

EKHO Look II - Windows Internet Explorer

6’) ~ [&] httpiifitenerayiezrziekhoi. aspxrid=37 =141 | [uive search
File Edt View Favorites Tools Help
W & o] -| @eotockn x |@]a<m.oom | @exo ook | | ) - B - & - hpage v (GiTodks v 7

Shift Performance Review i Ti

Machine |Mudule 99 D
. Status Description Current Previous
Section |99-Empaqueteuse B
4 o= 60.63 5.02
Dat 5/20/2009 =
ate [s/20/ =] 4 Availabity  66.94 51.52
shift |05/19/2009 22:55:00 a 05/20/2009 06:44:59 E sShift OEE (%) 4 peformance  90.98 87.84

' Quality 99.55 99.49
Availabilty (%) Quality (%) Performance (%)

Reject Code (Total + Top 3) = Occurences

Rejet Total 487
Bouts tabac 94
BOUTS FILTRE 90
COUCHE SUPERIEURE 60

OEE Summary OEE Detail

99-Fardeleuse

99-Callophaneuse

Total (%)

99-Empaqueteuse

Machine Sec tion

93-Confectionneuse

23h00 0h00 1h00 2h00 3h00 4h00 5h00 6h00 0 10 20 30 40 50 &0 70 80 90 100 110 120 130 140 150 160 170
periods Duration {mins)
[pone [T T &3 Local intranet [®i0% -
wstart] lea@z@ KHO Look II - Wi
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EKHO Look II - Windows Internet Explorer . =181 x|
@A ~ [e hupijienergyjearz X I
file Edt View Favortes Tools Help

% @EKHO LookIl % v B - deh v hPage v () Tooks v

2, Display Parameters

@ Key Performances Indicators

Actual Energy Price 114.25
Project Availability (OM) 96.61

Commercial Availability (OM) 95.01

Gross Availability (OM) 88.24 Py i
Daily Efficiency

DD

Actual Capacity Factor % 23.8

o —————

mn—
Long/Lat: 7.52050781240000.43 3568200072912

Sites Date Description
c-035 10/15/2010 14:20:51 005-High valtage L3
5520 10/15/2010 14:09:20 000-Turbine OK
FO504 10/15/2010 14:16:30 000-Turbine OK
L Fose 10/15/2010 14:02:11 002-Asymmetric voltage
© co 10/15/2010 12:35:01 005-High voltage L3
" Charting 3 Fosz2 10/15/2010 12:15:45 0501-HP Oil Level Low
I v =
i ® | T6 10/15/2010 000-Turbine OK
i q? Reports v Q) 1 10/15/2010 13:07:50 000-Turbine OK
A Y
© ssoo 10/15/2010 12:56:00 0901-Bus Over Voltage
) Link to Others Performance Dashboards =
¥ Q) 10/15/2010 12:58:50 000-Turbine OK
v
[pone - [ N3 Localintranet [®i0% - 4

Pstart| | o 11 - [E2R2 - Ganti... |[ 2 ook 11 - Windo... | o2
Aistart| | @ | A&l Ekho 11 - [e2R2 - Gantti.. || EKHO Look 11 - Wind . Ui,,,..:,... .‘_'?fl OSlsoft, LLC




KHO Look II - Windows Internet Explorer

]S

File Edit View Favorites Tools Help

v |g http:/fitenergye2r2 fekhoii.aspx?id=37 ﬂ 57 ; X ILr‘.ﬂ'e Search

v gg| -| & EKHO Look 11 x Igskhomokn | & EKHO Look T I | %3 - B - = - rPage + (fTook - 7

Shift Performance Review ’. Ti

Machine IModule 99 B
) Status Description Current Previous
Section |99—Empaqueteuse B
Date |5/20/2009 ] - Y
shift | =) Shift OEE (%)

Availabilty (%) Quality (%) Performance (%)
40_ 40_ 60

Reject Code (Total + Top 3) | Occurences

OEE Summary OEE Detail
§
= &
H .
z
Periods Duration (mins)
Done [T T [ Localintranet [®100% ~ »

Ejstart’ |leaz @ ” /€ EKHO Look II - Windo... 2:57 PM



Wave 1 — Partner and Early —_
Adopters

= Infrastructure is able and ready. Partner and custom S—
8 applications are needet_zl for_Eve_nt Frame generation and Bt E
visualization.
- CTP
— OSlsoft vCampus
* Release
— 3" Quarter 2011 as part of the next release of the Pl Asset
Framework
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Wave 2 — Mainstream
™  First end-to-end Event Frames experience. Ability to ——
5 generate Event Frames automatlcally. Several S Batch |

visualization options.

Pl : =] Pl
FiDatatink WebParts Coresight
Pl Web | OLEDB Pl JDBC
Services

Assets

Batch Execution and Event _ Generate
System Framesp‘ Event Frames
‘ L

Interfaces Select
betas
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Wave 2 — Mainstream
™  First end-to-end Event Frames experience. Ability to ——
5 generate Event Frames automatlcally. Several S Batch |

visualization options.

Pl Pl Pl Pl
ProcessBook DataLink WebParts Coresight
P > OLEDB | PIJDBC
Services

Assets

Batch Execution and Event _ Generate
System Framesp Event Frames
A

Interfaces Select
betas
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ﬁj @ ﬁ Y EVENTS @ | Settings %
- © % ’ =" @) About
Current Archive | Compressed Sampled Timed Calculated  Time Update Motification
Value Value~ Data - Data~ Data Data~  Filtered - “J Help Search
Single Value Multiple Value Calculation Even Update | Resources | Motifications
A B C D E

1 MName Start Time End Time Duration (Days) Asset(s) | AC Failure |p Search =
2 ACFailurel 7/4/2010 15:15 7/5/2010 15:15 1.000 East AC I
3 ACFailure2 7/6/2010 13:17 7/6/2010 15:45 0.103 West AC Display
A4 | ACFailure 3 7/6/2010 19:15 7/7/2010 20:15 1.042 East AC Name
5 ACFailured 7/24/201015:15  7/25/2010 15:15 1.000 East AC Start Time
6 ACFailures 7/26/201012:05  7/26/2010 15:01 0.122 West AC End Time
7 ACFailure s 8/12/201016:38  8/12/201019:15 0.109 East AC Duration
8 |ACFailure7 9/1/2010 11:05 9/1/2010 14:55 0.160 East AC Asset (S)
9 ACFailure 8 9/23/201015:15  9/24/2010 15:15 1.000 East AC
10 AC Failure s 9/25/201015:15  10/1/2010 10:05 5.785 Backup AC - Vall_Je(S)
11 AC Failure 10 10/4/2010 18:18  10/5/2010 11:19 0.709 East AC mg:x

Sum of Duration (Days) Count of Asset(s) Start

8 [ End

e 1 Avg

Values

4 M 5um of Duration {Days)

21 m Count of Assetis)

u -

Backup AC East AC West AC
Asset(s) « . .
Pl DataLink Scenario 1. Pareto
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ii’r E @ y @ @ Y EVENTS a | Settings %
1€ - ON iy % )= | @ sbout
Current Archive | Compressed Sampled Timed Calculated  Time Update Motification
Walue Value~ Data = Data~ Data Data~  Filtered ~ @) Help Search
Single Value Multiple Value Calculation Even Update | Resources | Motifications
Cramaoc
Start Time End Time Asset(s) Attribute Min Max Start End  Avg
7/4/201015:15 7/5/2010 15:15 East AC Inlet Temp 65 102 92 85 88 | AC Failure ’D Search -
Outlet Temp 65 76 65 65 68
Outside Temp 65 938 85 82 a2 Display
7/6/201013:17 7/6/2010 15:45 West AC Inlet Temp 55 98 74 B0 65 []Name
Outlet Temp 65 77 75 65 72 Start Time
Outside Temp 22 33 84 81 76 End Time
7/6/201019:15 7/7/2010 20:15 East AC Inlet Temp 57 97 72 96 68 O Duration
Outlet Temp 65 78 76 66 75 Asset(s)
Outside Temp 57 94 &9 77 7o . Value(s)
7/24/201015:15 7/25/2010 15:15 East AC Inlet Temp 56 101 76 95 72 Min
Outlet Temp 65 79 78 72 75 Max
Outside Temp 55 98 B85 92 77 Start
7/26/201012:05 7/26/2010 15:01 West AC Inlet Temp 51 97 75 93 a9 End
Outlet Temp 65 78 77 71 72 Avg
Outside Temp a1 95 86 &80 78
8/12/201016:38 8/12/2010 19:15 East AC Inlet Temp 53 98 72 80 68
Outlet Temp 65 79 77 72 73
Outside Temp 52 96 89 72 81

Pl DataLink Scenario 1: Pareto with Expanded Data
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-~ 3 _
e &\
Compressed
Data -

Current Archive

Data -
Viultiple Value

prmpled Timed

Timestamp

Value Value~
Single Value
Inlet Temp
7/4/2010 15:15 68.4629943
7/5/2010 15:15 95.7129340
7/6/2010 15:15 81.7653082
7/7/2010 15:15 101.7854560
7/8/2010 15:15 £9.8139092
7/9/2010 15:15 66.2039196
7/10/2010 15:15 98.6453038
7/11/2010 15:15 £0.5863931
7/12/2010 15:15 81.8236347
7/13/2010 15:15 60.7527866
7/14/2010 15:15 85.3426792
7/15/2010 15:15 64.7296842
7/16/2010 15:15 99.8245661
7/17/2010 15:15 73.2730121
7/18/2010 15:15 75.3346738

Timestamp

7/4/2010 15:15
7/5/2010 15:15
7/6/2010 15:15
7/7/2010 15:15
7/8/2010 15:15
7/9/2010 15:15
7/10/2010 15:15
7/11/2010 15:15
7/12/2010 15:15
7/13/2010 15:15
7/14/2010 15:15
7/15/2010 15:15
7/16/2010 15:15
7/17/2010 15:15
7/18/2010 15:15
7/19/2010 15:15
7/20/2010 15:15
7/21/2010 15:15
7/22/2010 15:15

@ E Y EVENTS e | Settings %
© % =" @) About
Calculated  Time Update Motification
Data Data~  Filtered = € Help Search
Calculation Event Update | Resources | Motifications
Frames .
OutletTemp  Timestamp Outside Temp
B8.8094967 7/4/201015:15  101.0440563 Compressed Data
76.4532675 7/5/2010 15:15 60.0921256
80.7667637 7/6/201015:15  80.8185382 AC Failure 12 | /' 5earch -
83.0991022 7/7/2010 15:15  105.9912055
76.2973912 7/8/201015:15  89.1709739 St Time
61.7796604 7/9/2010 15:15  87.4121913 AC Failure 12
75.2556711  7/10/2010 15:15 70.2981627
78.8409024  7/11/2010 15:15 77.5341696 End Time
87.6253935  7/12/201015:15 103.6653854 .
88.9080972  7/13/201015:15  100.7087382 AC Failure 12
85.1032832  7/14/2010 15:15 79.1770753
64.5973220 Associated Assets
69.0787749 Inlet Temp
85.0493247 Outlet Temp
65.3270666 Outside Temp
99.8295976
60.2310299
100.5663664
S

Pl DataLink Scenario 2: Event Frames in existing functions
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Wave 2 — Mainstream
™  First end-to-end Event Frames experience. Ability to ——
5 generate Event Frames automatlcally. Several S Batch |

visualization options.

=] : Pl Pl

Pl Web

: 2| OLEDB
Services

Pl JDBC
Assets
Batch Execution and Event _ Generate
System Framesp‘ Event Frames

Interfaces Select
betas
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Batche: indows Internet Explorer

m - Il;l http://pkafishared%20Documents/Batches. aspx

7 Favorites |1=3 Google #! ¥ahoo! @) vahoo! Mail ¢ | Estrella Mountain churchMail (@ eve @ emca B Facebook B our @ oua [l Foxvews [ coogle Calendar & | Horde My Portal [+] Gmail

mBatd'\Es
Site Actions = @
)| Team Site » Downtime

Home vCampus2010

@ PIEvent Frames

Event Type | Downtime vl

Server I coyote vl Search

1/6/2011 11:07:41 AM

Started Between [10/4/2010 2:41.20 AM T8 and [+3h g Clear
Attribute Masks -
Event ID [*
Reason Code|*
Equipment |*
Line # |*
Event ID ~ Product Line # Start Time Duration Reason Code
DT-201 Ale Line 1 10/4/2010 3:45:24 AM  00: Pump Fail
DT-242 Bock Line 1 10/4/2010 3:17:24 AM __ 00: Bearing Over Temp
[DT-422 Porter Line 3 10/4/2010 4:20:24 AM 00: Mo Feed ]
DT-222 Bock Line2  10/4/2010 2:42:24 AM  0O: Pump Fail
DT-574 Bock Line 1 10/4/2010 3:24:24 AM  00: Over Pressure
DT-664 Bock Line 2 10/4/2010 3:59:24 AM  00: Bearing Over Temp
DT-564 Hefeweizen  Line3 10/4/2010 4:27:24 AM 00: PM
DT-623 Ale Line 2 10/4/2010 3:03:24 AM 00: Mo Feed
DT-324 Bock Line 1 10/4/2010 4:55:24 AM 00: Over Pressure
DT-609 Bock Line 1 10/4/2010 5:23:24 AM  00: Pump Fail

Showing 1 to 10 of 82

B EEE

Line #1 Overview

Pump Temp

Pressure

[ [ [ [ [ [ [ rocalintranet | Protected Mode: OFF

5| 2553 oE [2]]

T - ) - Peger Safey- Tods- @- 2 N 7

Search this site.. P80

Bad Part Cnt

VO 1A 50 PR

3 - [®wo% - 4

Pl WebParts: Event Frames Table
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Wave 2 — Mainstream
™  First end-to-end Event Frames experience. Ability to ——
5 generate Event Frames automatlcally. Several S Batch |

visualization options.

= : = Pl
FiDatatink WebParts Coresight
Web 2| OLEDB Pl JDBC
Services

Assets

Batch Execution and Event _ Generate
System Framesp‘ Event Frames
A

Interfaces Select
betas
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@ [2IC o] st .

Element 1|Temperature a
164.54 DEG. C

120
100
1/4/2011 &:01:50 PM 22.18 hours 1/5/2011 4:12:50 PhA

Element 2|Temperature a
86.43 DEG. C

22.18 hours 1/4/2011 8:37:24 AM

Pl Coresight: Event Frames Search and Trends
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