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BIO / Experience

David Thomason has 33 years experience in applying information technology to the
requirements of the electrical utility & power generation industry.

An active advocate in the use of advanced analytics and technologies to enhance value.
David’s experience at a fuel diverse 30K MW competitive power company includes multi-
market EMS, Plant Analytics systems, SAP Work and Material Management, custom SW

development & Support teams.

He joined OSlsoft in February 2011 in Business Development focusing on global power
generation.

One foot in the business and one in IT! &
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Power & Utilities Industry

Power T&D — Smart :
Generation Water Grid AMI-Smart Grid

- Utilities - Grid Mgmt - Operational Data Manager
- Desalination - Phasor - Home Area Net

- Irrigation - Substation - Demand Response

- Industrial - Dist. Automation

- Metering - Dist. Generation

- Lifecycle - Microgrids

- Thermal
- Nuclear
- Renewables

Power & Utility Verticals
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An Evolving Generation Landscape

Nuclear Geo-thermal / Biomass / Tidal / Battery
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And Still Evolving

Switches &
Power Electronics

Monitoring,
Communications

Biopower Generation

by, -

Ll -
o -

Electric Vehicles (EV)

Fuel Cells

Distributed Generation Home Energy System Distributed Generation
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Power & Utility Industry Challenges

« Strive to be the Low Cost Provider

* Increase Reliability with limited Power Reserves

* Plant and T&D life extensions while undergoing modernization
« Addressing ever changing Regulatory requirements

« Optimizing renewable and distributed energy sources

« Demand for higher availability and flexibility

« Traditional Plants operating outside of design

« Information needs for Situational Awareness
— Market/ Grid conditions (Hydro levels, Power, Fuel, Ancillary Services...)
— Current and Forecasted Capability
— Weather
— Environmental Compliance
— Security

Need to respond and make decisions in real-time
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The Pl System Supporting Key Power & Utility Processes

Condition Based T&D / Grid Asset Environmental
Maintenance Optimization Management Monitoring &

(CBM) Regulatory
— Compliance

Vendor

Performance | A Controllable
B Losses,

startup /

Root Cause shutdown

Analysis
(RCA)

Dispatch

: N, A\ B Outage
Commercial N\ = \a ® Planning
Trading and OMl = N W o NN

Plant and
Security: Passive Integration of System
real-time copy of renewable Operations A
critical systems energy Excellence Efficiency
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Power Industry Value Areas (savings $)

« Independent software company, not the point system or DCS $$

« Standard platform for notifications, events, applications and development $$
« Cost effective instrumentation projects $$

« Reduce and optimize maintenance $$

« Improve scheduling of outages, labor and work $$

« Better planning for equipment and materials $$$

« Avoiding regulatory impacts and market fines $$$

« Reduction in forced outages, improve reliability, and availability $$$$$

« Cultivate and leverage the collective “mind” power of the organization $$$$$
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Power Industry Technology Trends

From: To:

Static / periodic equipment condition mm=) Dynamic real-time online condition monitoring
assessments

Many disparate data systems ‘ Single source of all plant and enterprise data
Limited staff resources use beyond ‘ Leveraging experts throughout the company for
assigned facilities multiple sites and assets

Multiple projects, solutions with delayed ‘ Common data infrastructure that supports

value realization continuous improvement in many areas
High Cost Reactive Maintenance ‘ Proactive & Predictive Based Maintenance
Aggregating information to assess ‘ Real-time situational awareness, market
adverse events predictability and planned response
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Security - Cyber Risk Management

\ Electronic Security
Perimeter ESP

Transmission

& Distribution
SCADA
S
[ )
Plant DCS
PLCs 6EN
Environmental e
Systems *: @ o
Other critical fAh Limiting direct access to cyber

1 assets in the ESP while
expanding information use.

Qerations systems
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Pl Asset Framework (Pl AF) A5

« Organize your assets’ data in a hierarchical,
scalable, secure,
and extensible database

« Model data from different Pl Servers
« Relate non time-series data sources

* Integrate with tools analyses and notifications
tools

« Supports knowledge capture and knowledge
transfer
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A Common View for Similar Assets
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58 B Organize data in AF

3] - Gl Equipment . .
= (3 Houstan Exhaust temperature
Sl ﬁ Cracking Process Analyses Exhaust flow
=k @ Equipment +  Efficiency analysis Measured MW output
""" g g;g «  Key Performance Vibration data
...... 5 Faz1 Indicators (KPI) Inlet pressure
...... & F-409 Inlet flow
...... & H-2043 q Ambient temperature
------ & H-230 = i
------ G K204
T e Events .
...... G P-455 Downtime ASSEt details
. ame
------ & P-5E0 Startup
[ (G Ewtruding Process Failure R . =i , y Model
G- (3 Miling Process o Ny 7 *  Manufacturer
[ 3 Little Rock :
[ (3 Tuczon
+- [ Wichita e .
Notifications Sl L i

*  Performance curves

* Last maintenance date

* Design documents

* Best operating procedures

* High speed
* Rotor failure
* Low pressure

OSilsoft. 2015 LATAM Regional Conference © Copitight 201 @l LS,



Notifications

« Single platform that spans all your systems
« Simple or complex with aggregated information

* Replicated via templates
» Delivered with direct links to triggering events and data

@ “ Process Engineers
»
| « ~s
- : . EHS Engineer

( Content) E 1
/ / Pl Notification

Notification (

© Copyright 2015 OSlsoft, LLC.

/ Trigger
\ (Analysis) /
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Pl Notifications Keeps You Informed

[FFeB -~ PIRotAdmin ) Wind Farm availability is under 10% o=
T 18 Matiana Sandin
o { | DF Pl Ntifications - Offline
TN s Subject Transformer TROG42 Load is in |
. s ! TN Call - Video ~ Share~ & 0"
-

Instant Pl WebParts Trend pinctificat
Acknowledge With Cormmment Wind Farm av:

ty is under 70%

Arknow lede Narmes: Wild River Wind Fam
Server: DFPIAF
Narme: Transformer Load - Start Time: &/1/2012 230:00 PM Pecific Daylight Time (GMT-07:00:00)
A State: H Igh Trigger Time: §/1/2012 2:45:00 PM Pacific Daylight Time {GMT-07:00:00)

Trigger Tirre: 7/20/2012 9:07:01 Target: Wind Power Generation Fleet\Wild River Wind Farm

Start Time: 7/25/2012 %0701 | State: OutsiceCantrol

End Tirre: 14970 12:00:00 ¢ Priority: Normal

D E L IV E R Triggeting Condition:|[Load = 22 Link:
Target: TRO 542 Wing Farm Overview

Actions: F PI Notifications J
inc Farm svailabilty is undir 70%
o

e rece Redirect ~ Ignore

Web Service g

maximo
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AF Structures & Templates
Example AF for Power & Utilities:

° COrp (ie...AGL, DEWA) = Corp Level — KPlIs, Production rollups, ...
— Generation (e.. cu, Power Gen...) -” Biz Unit Level — KPIs, Total Production, ...

* Plant -” Plant Level — KPlIs, Production, Performance, Info, ...
(May org by type fossil, renewable, nuke, hydro)
— Unit# (1, A) -” Unit Level — Production, Performance, Info, ...

» Primary System -N Primary System - Performance Calcs

» Sub-System €mmI | sup-System - Performance Calcs

» Equipment -” Equipment Specific Templates
. - RT Condition Monitoring
T&b ) - Calculations (Runtime, Start Count...)
« Substation(s) - CBM Scoring
- MFG Name plate
— Feeders - Work Mgmt ($spent, $planned,...)

» Equipment

Each level templates w/ Calcs, notifications, element relative displays...
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Common Thread Equipment Hierarchy

ProcessMet -

wo- Equipment Hierarchy

=] g DTE Energy
=1 ] Monrae Power Plant

F () Qaneretina - once . Hierarchical System Index (HSI)

(Z] @enerating Unit - Monpp2
© D e . Work Breakdown Structure (WBS)
Generating Unit - Monppd
11 Alr and Flue Gas - Monppd
(] Bailer and Stesm Gensrator - Monppad <= 1
b1 (] Diesel - Gas Generator - Monppd anary SyStem
[ Electrical and Cortrol Swstems - Monppd
= ] Fuel Burn - hiongppd
et Secondary System
] Atternate Fuel - Mongppd
1 Cosl Burming - Morgod
1 Feeder/Scales - Monpp4 SUb SyStem
1 (] Pulverizer - hionppd  fm— H
# (] Coal Mill 1 - Monppd < EqUIpment
(1 Coal Mill 2 - Monppd
(Z1 Coal Mill 3 - Monpps )
[ (] Cosl bill 4 - Monppd Sub Equ|pment
(Z1 Coal Mill 5 - Monpps
= (] Coal Mill B - Monppd
("] Eresker 4160V B4L-LI16 CW B - Monppd DTE Energy - Business Unit

[ Damper Coal Mill CM 6 - Monpp

| ] Damper Hot Sir CM G - Monppd Monroe Power Plant - Plant
|_] Damper Maintenance CM 6 - Monppd Gen erating U n it - Monpp4 — u n it

|_] Damper Pri &ir Drive ©M 6 - honppa

] Damper Temp air Drive M6 Monppa Fuel Burm -Monpp4 - Primary System
[:] Damper Tempering Air Ch & - Monppd

[ Drive Hot Air Damper Chi 6 - Mo Fue' Bum - _Monpp4 - Secondary SyStem
] Eeedler Coal il CM 6 - Morpopd: Pulverizer - Monpp4 - Sub sttem

[ ] Gearbox: Main Drive Ch 6 - Monppd = = =
v rcss PS8 C & oo Coal Mill 1 - Monpp4 - Equipment / Sub Equip
-Posit-Damper (POPG4E) Ch 6 - Monprd Breaker 4160V 64U-U16 CM 1 - Monpp4
-Posit-Damper (POPESE) Chi 6 - hongnd Damper Coal Mill CM 1 - Monpp4
v

-Post-Damper (POPEEN] Chd & - horgd Dan]per Hot Air CM 1 - M0|]pp4
|-Switch-Temp TSHH2312 Ch 6 - bonmppd

[ (] Luboricator CM & - Morppd Damper Maintenance CM 1 - Monpp4
[jML;t;IrCDrUbrIrCMB-- V:Unn 4 Damper Pri Air Drive CM 1 - Monppd

B E B
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Pl AF - Structure and Attributes

File Edit Viev Go Tools Help Categories for
7% Database []Query Date ~ (O @ ) Back AF - ASSet I Mew Elernent - =] Attribute | Search Elements Pl |
Elements Framework . e
El ts e Attribute \
B e e s | Atruies Groupings Reference Data
= [ Generation Group by: [] category [_] Template
=l [ 05I5oft Power from other
[ Big Cresk Power Plant At | |
@ Cleveland Power Plant 2t m|ely - yal
(5 Houston Power Plant I | | | | 2 | == SySte mS | O |
(1 New UNit = Category: <Mone > | Category:y/ 4
[ Philadelphia Power Plant = # e Categories: Flows;Operational and Performan:
- [ San Leandro Power Plant ® | =1 In Service Date 1-Jan-13 ettt Lo i ” ||
B G Unit 1 B | [=] Last Service Date 8-Nov-13 / ’ | |
b (G Air Heater _ Value Type: <Anything >
=+ (§ Balance of Plant = B | =] Manufacturer GE - - Y I "_l
: T
= G Feedwater System m =1 serial Mumber 1B395 f
e [ Boiler Feed Pump #1 |
- & Boiler Feed Pump #2 = Category: Bearing Temperatures 2 2
- @ Generator = : — Attribute alias elements .. |
i (P Generator A <7 Inboard Bearing Temperature T I d t
= hgs " = <F Outboard Bearing Temperature 122,390983581543 deg F norma IZeS Ive rse ag
- Mill 1 .
@ mil2 Element 2 (@ Gategory: Fows / point names
& Mil 3 =B <F Auxilary Steam Flow 14.58983793258667 b
- s Template / | . /
=~ (G Turbine p . v = <7 Discharge Flow 1634, 23645019531 k Ib/hr I
e [ Turbine A
[ [ Wind Power Generation Fleet o = &7 Discharge Flow Total 757539.8751b
S s 8| & EXT Steam Flow Total 260860.078125 I e
71 Elements
e ye N // ¥ Flow entering economizer 3257.94702148433 k Ib/hr Performance
= Main Ste Fl 38.3094062305176 k |b, 1 1
53 tibrary . el lrrsriniies Z curves, limits, for
. Real-time Data  [[|o @ casgory: s
S leh ol Voams calculated Values
@ MyPI \ / = =1 Bearing Vibration High Limit 2 mils
= Notifications = =] Control il Pressure Low Limit 32psi - I
43 Contacts = =] Discharge Flow Low Limit 1700 k Ib/hr
[ Analyses B | =] Suction Pressure High Limit 160 psi e
|£Attributes

B =R N 2 SN - S i =0 T
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File  Wiew Go  Tools  Help

M Dstabase P2 QueryDate - (O &) [ Back 0 [, Check In %) (] Refresh | @ Mew Termplate - [search Eiement Tempiates £ ~|
Library Boiler Feed Purnp Turbine
@ Power Generation ~ ||[ eneral | attribute Templates | Parts | Analysis Templates
=~ (] Categories . :
51 aromeis Categarios & Narme: Boiler Fesd Pump Vibration Anomaly
o ;ttnbut:{(itagurles & MName ~ | Description:  Boiler Feed Pump Vibration Anomaly
lsment Categaries .
] Reforeie Tooe Cateas” I Boiler Fecd Pump Low Discharge Flow Anomaly A = e = P E
Table Coreanties Boiler Feed Pump Law Pump Speed ’ ype =
- @ Templates Elel | |ent Boiler Feed Pump Suction Pressure Anomaly Analysis Type: () Expression () Rollup @) Event Frame Generation G ti
Cf Element Templates Boiler Feed Pump Vibration Ancmaly eneration
& Air Heater
& bene Eetpmens Template x
(@ BatteryTemplate \_ : Generatior\OSISoft San Leandro Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump #1

~~ (i Boiler Feed Pump Turbine
8, Circuit Breaker

Event Frame Template: | Boiler Feed Pump Vibration Anomaly Functions

- Coal Flank [y ———
B o cyte = E nsert functions i expression
@ Cordenser Templ EF Start . . All -
(% Feeder . -
@ Gas Turbine Temp) TI’I er StartTrigger|if ('Inboard Bearing Vibration X' > 'Bearing Vibration High Limit') Then true else if ('Inboard Bearing Vibration
() Generator g g Acos
B HRSG Template if ("TInboard Bearing Vibration X' » 'Bearing Vibration High Limit') Then true else if (' Inboard Bearing Vibration ¥' » And =
o @ Load Tap Cheraer e “Bearing Vibration High Limit') Then true else if ( 'Outboard Bearing Vibration X' » 'Bearing Vibration High Limit®) e
Metar Then true else if ( Outboard Bearing Vibration Y' > ‘Bearing Wibration High Limit') then true else false -
& 8 8 el As
in
e M
£ Pole Transformer Atn
(@ Steam Turbine Template Atnz
g ?;‘_ﬁrstatlrrt' EndTrigger Type an expression (eptional) ‘ ‘ Avg
emplate
& Turbine Add a new expression :ajva‘
& Unit .
(% Wind Farm Fleet Bom
(& wind FarmTempla ,| Bonm
(@ Wind Turbine T
[ g} Ewent Frame Template: Ime Ceiling
g 2014_01_Templat Char
5 Boiler Feed Pump True Compars
=8 Boiler Feed Pump Concat
=& Boiler Feed Pump Convert
=g Boiler Feed Pump L B
- =5} Boiler Feed Pump Low Pump Speed Cos
=g Bailer Feed Purp Suction Pressure Anormaly Cosh
- 5 Boller Feed Pump Vibration Anomasty Eee /2014 73522 AM Cot
=§ Circuit Bresker Operation Status Coth
: ﬁT E»;h;ustt Gas Temperature Anomaly Startirigger tue¥on 20 | [Seconds | P ~
igh vibration

Mill Lows Feeder Speed i 1 =
: Oiperation (Generate child root cause event frame b Ferl @ e Return the absolute value of an integer or real number.

[ > i 1 [Days [~ Example: Abs{1)

& Elements Vs \ I Root Cause

— Event Frames Root Cause ory: | [ Attributes
i Library g

rrm Unit of Measure Chlld Scheduling: (e Event-Triggered ) Periodic

B Analyses Events Trigger on [Any Input -]

Boiler Feed Purmp Turhine

3 | @

OSlsoft. 2015 LATAM Regional Conference Sicepyiidhger il FortaEEcs




Pl AF Asset Based Analytics — Backfilling Events

File \Miew Go Tools Help

7 Database ¥ Query Date + O & D Back 0 |BE, Checkin *2 Refresh
Bnalyses Analyses
Choose a filter 8 checked analyses o _
Analysis Template -
[E=H £ [=] Status = Element Name Template Backfilling Start checked analyses
All (117) | . | |Generation\OSiSoft PoweriCleveland Power Plant 1hBalance of Plant\Feedwater System\Boiler Feed Pump #1 | Boiler Feed Pur | Boiler Feed Pump Vib: _ Stop checked analyses
Bacldill checked analyses
No Template (1) H Generation\0SISoft Power\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwater System'\Boiler Feed Pump =2 Boller Feed Pur Boiler Feed Pump vibration Backfill checked analyses
B"':e' Fee: Pump T“r:'“emn':er FEE: Pump C""'“T“"IA""’“"‘V ) @ | Generation\OsISoft Power\Philadelphia Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump 1  Boiler Feed Pur Boiler Feed Pump Vibration Q
2"!"“ ieed ::umu :urb!ne\\zu;er Eeed :"mp Sf’":; ail P':_ss“ra A'::m @ | | Generation\0SISoft Power\Philadelphia Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump 2  Boiler Feed Pur Boiler Feed Pump Vibration )
siler Feed Pump Turbine\Boiler Feed Pump High Bearing Temperature|
oatler Fecd Pum: TurbimeEailer Feed Pumz Logw Di;ch;ge F‘o‘; o @ | Generation\OSISoft Power\San Leandro Power Flant\Unit 1\8alance of Plant\Feedwater System\Boiler Feed Pump #1 Goiler Feed Pur Boiler Feed Pump Vibration ©
Boiler Feed Pump Turbine\Boiler Feed Pump Low Pump Speed (8) @ | Generation\DSISoft Power\San Leandro Power Plant\Unit 1\8alance of Plant\Feedwater System\Boiler Feed Pump #2 Boiler Feed Pur Boiler Feed Pump Vibration ) Backfill
Boiler Feed Pump Turbine\Boiler Feed Pump Suction Pressure Anomaly @ | Generation\OSISoft Power\Houston Povier Plant\Unit 1\Balance of Plant\Feedwater System\Bailer Feed Pump #2 Boiler Feed Pur Boiler Feed Pump Vibration acKil
Boiler Feed Pump Turbi it jon Anomaly (8) @ | Generation\OSISoft Power\Houston Pevier Plant\Unit 1\Balance of Plant\Feedwater System\Bailer Feed Pump #1 Boiler Feed Pur Boiler Feed Pump Vi

Events into
History

Gas Turbine Template\GTExhaustGasTempDifiP1vP2 (2]

Gas Turbine Template\GTExhaustGasTempDiffP1vP3 (2]

Gas Turbine Template\GTExhaustGasTempDifiP1vP4 (2]

Gas Turbine Template\GTExhaustGasTempDiffP2vP1 (2)

Gas Turbine Template\GTExhaustGasTempDifiP2vP3 (2]

Gas Turbine Template\GTExhaustGasTempDifiP2vP4 (2]

Gas Turbine Template\GTExhaustGasTempDifiP3vP1 (2]

Gas Turbine Template\GTExhaustGasTempDifiP3vP2 (2]

Gas Turbine Template\GTExhaustGasTempDifiP3vP4 (2]

Gas Turbine Template\GTExhaustGasTempDiffP4vP1 (2]

Gas Turbine Template\GTExhaustGasTempDifiP4vP2 (2]

Gas Turbine Template\GTExhaustGasTempDiffP4vP3 (2]

Gas Turbine T i T v (2
Mill\Mill Low Feeder Speed (16)

Coal PlantiPlant Generating (4)

Coal PlantiPlant Not Generating (4) Pending Operations
Combined Cycle Power Plant Template\PowerPlantshutDown (1}
Combined Cycle Power Plant Template\PowerPlantStartup (1)
Unit\Unit Shutdown (4)

Unit\Unit Trip (<)

Mo pending operations

Anzlysis details ()]
Overview | Errors And Warnings |
<[ [ > I Boiler Feed Pump Vibration Anomaly configuration & Status
Analysis type:  Event Frame Generation In AF: Enabled
5 Elements Description In PI Analysis Service:  Running
| Event Frames Element path:  Generation\OS1Soft Power\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed |
Template Boiler Feed Pump Vibration Anomaly
i Library Schedule: Matural ~
zm Unit of Measure <[ L] | >
7] Analyses Analvsis configuration
Analyses

= =

[ ] O () A WA Redalona 0 AFO ~ 0 015 O 0



IR NP

o

¢ E C [} E F G H I J K A M Q P -
Site Mame | 5an Leandro Power Plant |
Search Start 10-Jan-1400:00:00  Unit Name |Unit 1 |
| SearchEnd[* | 20.Apr-4064012  Pump Name |Boiler Feed Pump #2 Now
Pump Information [Pl AF] |00k|ng
Inboard
Outboard at B F P2 Bearing Outboard
Inboard Bearing | Inboard Bearing Bearing Bearing Oil Con v Suction| Temperatur Bearing
Yibration X Yibration ¥ ¥ibration X DOutboard Bearing ¥ibration ¥ Pressure Pressure Pressure Pressure e [ Temperature
UOM mils mils mils mils psi psi psi psi deg F deg F|UOM |
¥alue at Start: 10-Jan-14 00:00:00 |5 | 1.02 (] U.SSE [ - 0£2 1480 36.78 JEE514 NGEE AEE | 125.44| Walue at Start: 10-Jan-14 00:00:00
¥alue at End: 29-Apr-14 06:40:12[0 | 0.97 (I ] 0871 0.75 [l 0.74 1478 35.75 ATTEIE 129.87 4756 125.25| ¥alue at End: 29-Apr-14 06:40:12
Minimum || 005 0.04] 0.0zl a3 1471 3546 3858 EED Fakix] T1.63| Mini
Average [ [ - 0880 [N ] 0.81 16.61 3000 262875 maz 2393 HEED| Average
Mazi [ 7| il Fﬂi . | 0| 13.98 46.50 A4099.07 207.40 15651 135.35| Mazimum
StDew [ [ifx] [| 0.54]0 030 0.3 .78 147 163824 5037 ZAET 13.54) StDev
EF BAHE ETENT CATEGHET ETENT TEHFLATE
Pump Events [Pl EF] (999) = [+
Minimam 00:0%:26 Misimwm 14
Arerage 016:42:43 Average 1003.3 939 <=Boiler Feed Pump #2>> Events 999 ==Boiler Feed Pump #2=> Events
StdDer 2 12:06:53 StdDer 3607.3 . Bedher Fead Pump
Mazimem Mazimem 454230 A5 \iratios Anamily,
Event name Start time End time Duration | Event template pration Minutes i
Eailer Feed Pump $#2 - Boiler Feed Pump L| 10-Jan-14 00:00:00)  11-Jan-14 06:40.00 16:40:00) Boiler Feed Pump Low Discharge Flow 13400 ::
Buoiler Feed Pump #2 - Boiler Feed Pump L| 10-dan-14 00:00:00{  1-Jan-14 08:40:00 1B:40:00| Boiler Feed Pump Low Discharge Flow 13400 . Bedier Fasid Pump
Eniler Feed Pump $#2 - Boiler Feed Pump H 0-Jan-14 00:00:00)  12-Jan-14 21:05.00 2 21:05:00( Eailer Feed Pump Bearing Temp 41450 20 Low Pusp Speed,
Eiler Feed Pump #2 - Bailer Feed Pump B 10-Jan-14 00:00:00]  10-Jan-14 05:20:00 01 5:20:00 | Boiler Feed Pump Bearing Temp 3200 ™
Eiiler Feed Pump #2 - Bailer Feed Pump 10-Jan-14 00:00:00)  12-Jan-14 21:05.00 2 21:05:00) Bgiler Feed Pump Bearing Temp 41450
Eailer Feed Pump $#2 - Boiler Feed Pump 10-Jan-14 00:00:00)  10-Jan-14 05:20.00 0 5:20:00 | Bailer Feed Pump Bearing Temp 3200
Eoiler Feed Pump #2 - Boiler Feed Pump O 10-Jan-14 00:00:00]  12-Jan-14 12:40:00 212:40:00| Boiler Feed Pump Cavitation Anomaly 4000.0
Eniler Feed Pump $#2 - Boiler Feed Pump O 0-Jan-14 00:00:00)  12-Jan-14 18:40.00 2 18:40:00 | Eiler Feed Pump Cavitation Anomaly 4000.0
Eoiler Feed Pump #2 - Boiler Feed Pump B -dan-14 00:30:00)  24-Jan-14 21:06:00 Eoiler Feed Pump Bearing Temp 13366.0
Eiiler Feed Pump #2 - Bailer Feed Pump 1-Jan-14 00:30:00{  24-Jan-14 21:05:00 Eiiler Feed Pump Bearing Temp 199550
Eiler Feed Pump #2 - Bailer Feed Pumnp O 1-Jan-14 07:A0:00[  11-Jan-14 16:00.00 11 8:50:00  Eoiler Feed Pump Cavitation Anomaly 530.0
Eiler Feed Pump #2 - Bailer Feed Pump J M-dan-14 07:00:00]  H-Jan-14 16:00.00 0 8:50:00| Boiler Feed Pump Cavitation Anomaly 500
Eailer Feed Pump $#2 - Boiler Feed Pump O 12-Jan-14 16:00:00  13-Jan-14 10:45:00 018:45:00 | Eailer Feed Pump Cavitation Anomaly 11260
Eoiler Feed Pump #2 - Boiler Feed Pump O 12-Jan-14 16:00:00)  13-Jan-14 10:45:00 012:45:00| Boiler Feed Pump Cavitation Anomaly 1250
Eoiler Feed Pump #2 - Boiler Feed Pump L| 12-Jan-14 18:55:00  12-Jan-14 19:55:00 01:00:00) Boiler Feed Pump Low Discharge Flow ]
Boiler Feed Pump #2 - Boiler Feed Pumnp L 12-Jan-14 18:65:00)  12-Jan-14 19:56:00 01:00:00| Boiler Feed Pump Low Discharge Flow ] Event Type
Eiiler Feed Pump #2 - Bailer Feed Pump J 12-Jan-14 19:55:00)  12-Jan-14 20:45.00 0 0:20:00| Boiler Feed Pump Cavitation Anomaly 200
Eiler Feed Pump #2 - Bailer Feed Pumnp O 12-Jan-14 19:65:00)  12-Jan-14 20:15.00 01 0:20:00 | Eniler Feed Pump Cavitation Anomaly 20,0
Eiiler Feed Pump #2 - Boiler Feed Pump L| 12-Jan-14 20:56:00]  14-Jan-14 02:50.00 111:55:00 Eigiler Feed Pump Low Discharge Flow 21550
Eailer Feed Pump #2 - Boiler Feed Pump L| 12-Jan-14 20:55:00)  14-Jan-14 08:50.00 111:55:00| Biailer Feed Pump Low Discharge Flaw 2155.0 -

3 LIVE

LIVE Root Cause Compare

Boiler Feed Pump Relative

OSlsoft. 2015 LATAM Regional Conference

Production Summary Report

Hourly Report

Daily Anomaly Investigation
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Pl DataLink 2014 — Daily Anomaly Report

H - = Copy of Copy of UC2014 Power Gen Reports - Excel T @ - >
HORME INSERT PAGE LAYOUT FORMULAS DATA, REVIEWY WIEW ADD-INS Pl DATALIMK Pl EUILDER Team Todd Brown ~
Fz6 - -
] B | 1] E F G H | 1 K =
2 Select a 0| Search Start 10-lan-14 00:00:00 Unit Hame [Unit 1
3 2014_01 Search End _ 24-Mar-14 14:20:12 "
{76) Events during DAY ---2014_01_25--- on <<Unit 1>>
DAY IAME 014 0125 76 ---2014_01_25--- Events
. Eniler Feed Pump
20| e Events TSR ittt S Tt
UnitShutdown, 0_ "
11 | |start Time 25-=An-14 00:00: 00 PowerPlaniShutDown, _ Eailer FeedPump
12 || End Time 26-Jan-14 00:00: 00 Powerplanistartlp, 0_ CBaitarion Anamaly, &
13 | Duration 1 0:00:00 Feed —EBailer FeadPump
3 Law Dis charge
14 | Duration (min} 1430.0 _ Low Flow, 4
15 |Day of Week SATURDAY \ el ed Fump
16 || Day Type WEEKEND — FPET Fressure
WUCAF SYRYF ow er GeneratiortGenerationOSISoft o e il Lowr Feeder Anaomaly, 0
17 |Hement Path PowenSan Leandra Power Plantlnit 1 ) < Speed, 47 Coiler FesdPums
18 Yibration Anomaly, 0
18 nt Temperature.Min 335000 -
20 |Ambient Temperature.avg  SEFSII—
21 |Ambient Temperature.Max
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CBM / Proactive Maintenance Monitorin
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Real-Time Condition Monitoring

Input Analysis Notifications Action

Process Compare limits, rate  Alert to personnel Acknowledge or
parameter or of change, or systems escalate,
diagnostic test correlation, APR, comment or
etc. adjust
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It’s a Journey not a Destination

+ Get started!

« Continue to improve

« Continue to tie the process together

« Get more from existing data & systems
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How OSlsoft Can Help

* Prescriptive Guidance

 EA Services

* Workshops

« Customer Presentations

Pl Square

« Partners (products, services, partnerships)
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Deploying PI System provides the infrastructure to unify, store, visualize and analyze data
from various sources of different protocol.

) Staff from HQ or
Station staff Pl Processbook other stations
Pl Datalink [ ;
+ : @ Pl RT WebParts
Microsoft . . ’
Excel

Internet Explorer

Pl Advanced Calculation
Engine (ACE) Server

Manual Data el
Loggers

Pl Interface  mju—
BRI SAP
ERMS
D Mobile
Qs ) Devices

Programmable Distributed
Logic Controllers Pl Interfaces Control System
(PLC) | | (DCS)
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The real challenge is to transform this data into actionable
information in order to make the right decisions and thus improve
our technical and business performance.

-

ImpFfoved 2 Accurate
B enal B & Real-Time

Business 23‘;)';';?
Total PPA

Compliance 7 o Total
: S - Regulatory
Eﬁctive -

Eﬁ:ient

Outage
Planning

> Compliance
Proactive —
Maintenance 7 g IMproved A - ' Near Zero :
Improved Plant = Lowest UOR "
W 4 Plant Reliability Ghls ‘ il

‘q Efficiency : : Possible
- . —
- ~
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The infrastructure installed allow us to analyze data and make strategic decisions related
to technical and commercial aspects of the business.

+ Real-Time Process Control
Monitoring
« Controllable Losses

Losses
ferentials

intelligence Deliver '
through plant Comrneraal
data RealltY in
manipulation and Real-Time
analysis
INFORMATION . Gaming
+ Capacity Building » Bidding

* Business Process Re- * Profit Opportunities
Engineering
* Knowledge Management Integrated Information

Strategy
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EVOLUTION OF THE PI SYSTEM IN TENAGA’S
POWER GENERATION FLEET

Tenaga EE 5z F=—

“Deploying the Pl System provides the infrastructure to unify, store, visualize \_4”

and analyze our data. The real challenge is to transform this data into

actionable information in order to make the right decisions and thus improve = ; ""

RHEI %I?aqlxgld?_ dfblyr%lject n%rgfgrrmance. — ’;"g",,"",'-" g

Generation Plant Management System TENAGA 4 -
=4 INASIONAL serHAD

CHALLENGES SOLUTION RESULTS

Diverse Power Plant Fleet Deploy Pl System as unifying data Plant data available to all
* Inhomogeneous sources of infrastructure personnel
operational data * Adoptin-house implementation * Over USD 7 million savings from
* Real time process data locked approach to build internal in-house project implementation
within isolated control systems competencies approach
* Technical performance and * Continuous Change management * Over USD 10 million tangible
business intelligence reliant on * Continuous in-house application savings from plant analysis &
offline data development optimization

* Generate revenue by providing PI
System deployment service to
others

OSlsoft. 2015 LATAM Regional Conference LT Ak O [HHE



Improving Real-time and Spatial Decision Making
by Combining the PI System with Esri ArcGIS |~

DONG Energy Z

"Portfolio Data Overview across OSlsoft and Esri platforms D D N G

will reduce HSE risk and OPEX cost through improved asset
energy

integrity"
Anders Ropke, Lead Data Architect - Energy Management DONG Energy

CHALLENGES SOLUTION RESULTS

Accessing an offshore wind * Better logistical planning through * Assetintegrity improvements will
turbine is extremely dangerous access to production, control and potentially reduce unscheduled
Working in an offshore wind spatial data on a map visits to 1.800 offshore wind
turbine is 15 times more turbines and reduce OPEX cost
expensive compared to an with up to “20M EUR / year NPV

onshore turbine
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Transmission and Distribution Trends
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T&D Industry Pain Points

INFRASTRUCTURE

Aging Infrastructure Asset Management Budget Constraints Capacity Planning

REGUIREMENTS @
o Q 1‘
2, W oo
— CO\M\'.I?\_JA\NC:E —
= ¥ ; RULES
v

STANDARDS TRANSPARENGY

Smart Grid Integration Renewables Compliance New Industry Trends:
Integration GIS Integration, Big
Data, etc.
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Why Is Data important? Siaiona

Awareness

Smart Line
Smart Sensors

Distr Energy Substations Migro
Resources Grids
I SmartGeneration
Voltag
S Biofuel Manag
Electric \ > .
Smart Oemana S'°'”f‘ &'e X fJ @ <l
esponse
Meters = " ™ 7

nt
5 =, Office
I B | SmartBuilding
e— i DER (Distributed

Energy Resources)

2 i School
= Roof Top
Web Portal | 8- xy ) I e — .. Solar Panel

o [ smersossrisen | _n.) ; L Y

Roof Top
Commercsal Pricing

Solar Panel S
Building
Q “ L Bu.ldmg EMS
T - = e Public (Energy Management

Charging Systems)

% ‘ % ~9 Station

Electric Vehicle

I SmartEndUse

HAN (Home Area
Network)
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How does T&D use PI?

Advanced

Meter Data Management

Meter

Meter Head
End System

Advanced
Meter

Advanced
Qr

@]’iﬁil

== Advanced

PI Smart Connector [

_— — —

=

Meter Head

Operational

Data or Interface(s)

or Interface(s)

Management

Advanced
Meter End System
Capacitor SCADA DA IED
Monitoring

Other Field Device Collection
Systems
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How does T&D use PI?

- - - — /i
ter Data Management |_
00
e |
Advanced
Meter Ry Pl Smart Cofficcior
Meter H\ad Q
(| ) End Syste Primary g g
=3 () AMI/ Pl Server a
w
- SMARTGRID Pl SYSTEM
5 F/ B S P1'Sriart Connector [~
P T |
Advanced eter Head
Meter
End System \ PISmart ] | |PISmart
tiog ! Connector(s) Connec
Data or Interface(s) | | or I#rface(s
anagement o -
_DEVICES |
SCADA DA ED P .

:
! ' Circuit
Analysis

| Other Systems/Apps |
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wWhy Pl System?

» Standardizing your T&D / Smart Grid data infrastructure on OSlsoft’s PI
System provides value to a utility in many areas such as

v Provides greater Situational Awareness

v’ Increases equipment life

v Improves Operations

v' Reduces CapEx and O&M spend and so lower TCO
v Broadens access to a common source for all OT data
v Improves decision-making capabilities of staff

v Provides End to End Visibility to drive Innovation

» Users across the enterprise include: Operations, Engineering, Energy
Trading, Customer Service, Maintenance, and Executive Management
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We believe People with Data can Transform their world

« All data, securely, in real-time with context
and history

» Decision Making is:
— Faster
— More Accurate and Complete
— More Effective

* Preserve and expand knowledge

 Enable situational awareness and
predictability

* Increase speed of execution

» Cultivate and leverage the collective “mind”
power of the organization
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During the Speaker Q&A

Please wait for the
microphone before asking
your questions

State your
name & company
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Brought to you by @ OSl:-ofl.
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