Regional Seminar Series

Bucharest, Romania

Pl System Customer Use Cases Part 1
Oil & Gas / Power Generation

Athene Palace Hilton Zsolt A. Oros
Bucharest, Romania Sales Account Manager, CEE
25 November 2010 OSlsoft, LLC

Real Time Information - Currency of the New Decade © Copyright 2010, OSlsoft, LLC. All rights Reserved.



Our footprint in Central Eastern Europe

Isoft.
Accepted by Local & Global Players ((J OSlso

QD mazeEikiy NAFTA

“ ‘el
\ BasettOrten
m i _}{ POLYOLEFING

VATTENFALL

-—

Slovnaft

&

sapsamtn or

* MOL GROUP

G OoOF ShNSEZ

e'o” | Hungéria

‘mondi

@
0 PHicy

ROMPETROL PRACE
® e A
@ .
m e ArcelorMittal
@
HELLEMIC @
PETROLEUM [

2 Empowering Business in Real Time. © Copyright 2010, OSlIsoft, LLC. All rights Reserved.


http://www.iesitaliana.it/Default.asp
http://images.google.com/imgres?imgurl=http://www.kovet.hu/img/up/tagok/ABCDE/aes_logo_kicsi.gif&imgrefurl=http://www.kovet.hu/view/main/246.html&usg=__a9IJ3UQxqXrxkUEsnA42QAwKz1U=&h=50&w=86&sz=4&hl=en&start=3&um=1&tbnid=Bw1q3Sl0b00q6M:&tbnh=45&tbnw=77&prev=/images?q=aes+tisza+logo&hl=en&rls=com.microsoft:en-us&um=1
http://images.google.com/imgres?imgurl=http://public.tractionsoft.com/db/attachments/public/875/1/ENEL_logo.JPG&imgrefurl=http://public.tractionsoft.com/traction/permalink/Public875&usg=__jcchPWXUq4URZXyXPojPHJ3AMlg=&h=114&w=236&sz=9&hl=en&start=2&um=1&tbnid=s-kpkTI1EHm5NM:&tbnh=53&tbnw=109&prev=/images?q=enel+logo&hl=en&rls=com.microsoft:en-us&um=1
http://www.google.com/imgres?imgurl=http://www.brecht-oberschule.de/conpresso/_data/vattenfall_logo.jpg&imgrefurl=http://www.brecht-oberschule.de/conpresso/_rubric/index.php?rubric=Sponsoren&h=83&w=360&sz=12&tbnid=SA8zL9F2qlIBBM::&tbnh=28&tbnw=121&prev=/images?q=vattenfall+logo&hl=en&usg=__HWlqoX3FTTsbKkPXG_EP3v6YhH8=&ei=Yf6_SaSIJ8SN-AaSmaHSDw&sa=X&oi=image_result&resnum=1&ct=image&cd=1
http://upload.wikimedia.org/wikipedia/de/3/3f/Arcelor_Mittal.svg
http://www.uss.com/corp/index.asp

Why we are here today? (‘, OSlsoft.

OSlisoft LLC. is the world leader in delivering the industry standard
Enterprise Real-time Infrastructure to the Oil & Gas Industry

(‘ OSlsoft.

" 1007 of the'Global lop 5
o 907% of the Global Top 10

Percentage [%] of Global Capacity using Pl
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((, OSlsoft.
-

\
\ Pl System Use Cases
P LA Oil & Gas Exploration &
o Production Examples
| * BP E&P
- * ConocoPhillips North Sea
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Examples - Enterprise/Divisional Level (Global)
Upstream Asset Hierarchy -

) OSlsoft.

® OSlsoft’s Asset Hierarchy linked (SharePoint Connections)
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Examples - Enterprise/Divisional Level (Global) (‘OOSIsoft.,

Upstream Asset Hierarchy

® Drill Down and Update from MapPoint Web Services

;:'i Home Documents and Lists Site Settings Help Up To CWOil
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Examples - Enterprise/Divisional Level (Global)

Platform View

OSlsoft.

-

® Navigating Data dictionary based Treeview down to the Platform View
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Examples - Enterprise/Divisional Level (Global)

Rich Client Interaction

OSlsoft.

-

e Experts can use rich client to change graphics structure
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Examples - Enterprise/Divisional Level (Global) ((. OSlsoft
Drill Down to the Platform Level - :

e Sharepoint technology allows combination of real-time
and non real-time webparts
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Examples - Enterprise/Divisional Level (Global)

Drill to Asset Level (Compressor 2)

e Data Directory allows to track history changes on asset level

File Edit View Favorites Tools Help

Q-8 - Al ewe Do LEE

Address [&] hip:/je5

31.231/personal msimmons My % 20Pages/Compress

Real-time Platform Data (Auto Update)

Time
8/1/2003 10
8/1/2003 10

8/1/2003 10
8/1/2003 10
Image ‘Web Part

2748
41

Gas Throughput

® WocalhostSndFItR1
©  WocalhostSndFItR2

Inflow ratios

*  WocalhostSINUSOID
©  WocalhostSINUSOIDU

Friction

@ WocalhoshA1water

Safty

New safety isst

Maintenance Records
Name
Maintenan
Maintenancs
Maintenan:

Maintenan:

o Add new document

IMessenger
Prodction Managers
Jamie Pritc|
John Smith
Asset Managers
Mike Simmons
Davic 1
Reservoir Advisers
A Frank Da
Ed Liberman
Operators

Kevin Hardey

4] Error on page.

[ ] @ musedstes v

10 Empowering Business in Real Time.

© Copyright 2010, OSIsoft, LLC. All rights Reserved.



Example - BP Exploration & Production

Real-time Data - Usage in Different Contexts

Drilling Visualization

Rotating Equipment Real-time Drilling
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Eam S v

Top5|des Momtormg .

Ihi 5
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Example - BP Exploration & Production

OSlsoft.

Crisis Management - Weather, Geo and Production Data -
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BP Example

Advanced Collaborative Environment

(O OSlsoft.
s )

Onshore Remote
Ops Support

Replicated
Offshore Data
(Read-Only)

24/7 Video
Conferencing

Real-time
Monitoring:
—Topsides
—Marine
—Subsea
—Drilling

Offshore Line of
Sight

Virtual Team
Meetings

Dedicated
Onshore Team
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Conoco-Phillips E&P - North Sea

Analysis Tools to Support Asset and Cross-Asset Collaboration

Production Analysis

- — onocoPhillips

Peak Proc

Peal Day (¢TD) Froduction| o = |

Be at the forefront of Integrated
Operations development and
deplayment and be regarded as
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Example - Enterprise Level

: i : OSlsoft.
SMEs Continuously Monitoring KPIs by Refinery, by Processes d’ =0

Critical Success factors:

1. Scalabilit B i Option #1
: Y ZUTJm.ary ]Exceptlori Partial Integrated High fidelity Drill down
2. Ease of Use y Unit/refinery x * KPls
. . fe) * Pl Units (w some latency)
3. Organization 3 Option #2
4, FIeX|b|I|ty 7 Add trending of targets & Limits
c
.. S
5. Interoperability 2 oy kol ang : Option #3
6. Simplicity ) E:cept?oﬁ by @ Add fully integrated high fidelity drill down for
7. Self Suffici Unit/Refinery x7 all units/refineries with no latency . Standard
* e utrticiency L eninery Ul and functionality in SA
______________________________________________________ .
Option 1
Optlons 283 Template Management
A « PFDs
* KPI
( \\ * Exception Display and
reporting

Summary Exception  Summary KPl and
by Refineries/Unit x1 Exception by

* Calculations
Refinery/Unit  x15 |

VALERO ENERGY CORPORATION
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((, OSlsoft.
-

Pl System Use Cases

Power Generation
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Pl System used in the whole supply chain (g, OSlsoft.

Availability, Performance, Security
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Logical Fit - Electricity Value Chain

((, OSlsoft.
-

SMART CLIENTS

ISU I I

PI SYSTEM
MARKETING & SALES
INFORMATION

FORECAST

METERING

PI SYSTEM PI SYSTEM
DIAGNOSTIC & MONITORING DISPATCH/GENCO/T&D
INFORMATION INFORMATION

POWER GENERATION

CHP, Renewables TRANSMISSION DISTRIBUTION

18 Emgowering Business in Real Time. o
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EXTERNAL
RN /\PPLICATIONS

s |  BUSINESS
INFORMATION
WAREHOUSE

PI SYSTEM
ADVANCED METERING
INFRASTRUCTURE

ADVANCED
METERING
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Business Value for Power Generation ((, OSlsoft.

« Tangible
= |Increased Operational Efficiency

= |Improved Availability and Reliability of Production Assets (equipment, unit,
plant)

= Better Decision Making due to the availability of actionable information in
real-time

= Asset Portfolio (Fleet) Management

= Risk and Environmental Management
* Intangible

= Organization Improvement

» Enable people to focus on business

» Using right people with the right skills at the right place (reengineering roles &
responsibilities)

» CoE, Specialists, Eliminating tribal knowledge
= Knowledge Management

» Information and Knowledge capture, storage, and visualization supporting workflow
and decision making optimization, HR, and Safety initiatives

» Implementation of best practices
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European Power Generation Customers

((J OSIsoft.

; ABB Energie

@ ABB Power Plant Controls
AES Thames

Air Liquide

AKZO

Alcan Power UK
Alcoa

Alstom Power
British Energy
British Nuclear Fuels
BP Gas & Power
Eastern Group - UK

EDF
Electricidad de Portugal
¢ Electricity Authority of Cyprus
& Endesa Generacion
9N ENEL

Energetyka Cieszynska
Energy Management
Energy Moscow
Energy Northwest
Enfield Energy Centre
Enron Power

IBERDROLA Entersy

VATTENFALL

\|

E-ON UK Plc.

E-ON Italy

EPON

EPZ

Eskom

Essent

Eugene Water & Electric Board
Euratom

European Gas Turbines
Ever Power

EWSA

EZH - Holland

Fluor Daniel
Forschungszentrum Karlsruhe
Gainesville Regional Utility
GEC Alsthom

GE Drive Systems

GE Industrial Systems

GE Power Systems

Genesis Power

Hyder

IASE

Iberdrola

IES Utilities

&3

POWERGEN

20 Empowering Business in Real Time.

NRG Morris

PG&E Generating

AES Power Corporation Tisza
Power Pool of Alberta
PowerGas

PowerGen

PP&L

Premier Power

PSE&G

Public Power Corporation
RWE Energie

Scottish Hydro

Scottish Power

Scottish & Southern Energy
Soderenergi

Soluziona

Stadtwerke Cottbus
Stadtwerke Luedenscheid
Stadtwerke Miinchen
TransAlta Energy

Ny
e Enel

edp

Transener

UNI-MAR Enerji

Vattenfall ‘,') o ’
VEAG SCOTTISHPOWER

The Energy Pecpe

Yorkshire Electricity

NRG)
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((, OSlsoft.
-

A 5% g,  Generation Examples
A Thermal
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Production Forecasting @ OSlsoft.

235,00 MWh 256,9 Mwy
171,2 MWh 2475 MW

Siekierki - plan mocy netto | wykonanie
2300

et O

E—ETG""' 1l

e e e Ea

2400

2300
1.11.2004 1:39:40 16 00 Hour(s) 1.11.2004 17:39:40
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Production Efficiency (‘O OSilsoft.

Boiler efficiency

95.50

95.00

94.50

94.00

93.50

93.00

92.50 ¥

92.00

91.50

91.00

90.50

Example: Boiler efficiency during the run period
Benefit: 300 000 EUR yearly
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Thermal Performance Calculation Engine OSlsoft.

-

switcH 10 | 11:46:55 4/06/2006 BOILER EFFICIENCY GROSS POWES
UNIT 1 BELLE RIVER UNIT # 2

$500,000

Annual Savings!

MAIN STEAM HOT REHEAT COAL FLOW - TPH
PRESS (PSIA) 2437.0 552.4 ) 337.4 BOILER EFFICIENCY (% -
TEMP (°F) e E i COAL HEATING VALUE 9253 BOILER EFF NO AM. (%) — -
FLOW (LB/HR) 4221677 3993191 OIL FLOW - GPM 0.0
HEAT RATES (BTU/KWHR)
-~ — BOILER 02 WET (%) 3.2
BOILER O2 DRY (%) 3.6 |GROSS TURBINE HEAT RATE 7771 |
BOILER CO2 DRY (%) 15.8
- NET UNIT HEAT RATE 9784
> s ||UPR STACK CO2 WET (%) 10.0
M A - STACK CO2 DRY (%) 10.9 | NET UNIT HEAT RATE (IN/OUT) 10212 |
L o [t LI | oA EXIT TEMP 269.2
i || CORRECTED GAS EXIT TEMP 338.5
COAL UPR ECON
SILOS RN AR I IIA
o | LWRRHT | 3 AIRHEATERS 14 BOILER LOSSES (%)
VATEF Liim 2l - PRECIPS
NIRRT ‘ H DRY GAS LOSS 6-20
—
—| "= = |D 0 - 03
= = L — Crem D UNBURNED CARBON LOSS
= = = MOISTURE IN FUEL LOSS 3.23
Il ll r_ HYDROGEN IN FUEL LOSS 3.93
M i 1 ' MOISTURE IN AIR LOSS 0.14
RADIATION LOSS 0.16
PRIMARY
39 9 AREARL UNSPECIFIED LOSS 1.55
PULVERIZER | g | FORCED
DRAFT FANS
Ptﬁg‘;g‘f I WET CO2 AND 02 IS MEASURED, DRY CO2 AND 02 IS CALCULATED
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Creating Models

FEPT
Steam fro

l WNM; m mw W Wh W

ﬂ

Ne = f(F,RT,Q)

Example: Power generation process model
Benefit: Know-how preserving and sharing




Iberdrola Case Study - CMDS

Overview

(g‘ OSlsoft.

Background Information on Iberdrola:
» Power Generation, Transmission&Distribution

» Global Operations, one of the biggest in the
world

» World Leader in Renewables
Drivers:
= One Combined Cycle 2GTx1ST
» = 350 M€ Investment
» Gas Prices / Equipment Prices Increasing
» Environmental concerns increasing

= Optimization IS A MUST

History:

= CMDS: Monitoring, Diagnostics and Simulation
Center built in 2002

» Technology Center for the CC Fleet (O&M)

Current Status:
» Renewables Integrated (WINDCore)
» Coal-fired plants underway

IBERDROLA

SANTURCE
400 MW, 109FA

B casTEJON
RS 400 MW, 109FA

TARRAGONA POWER
-------- 400 MW , 1FA

zf.'ij:‘ CASTELLON A
. o N 800 MW, 209FA

'
J 800 MW, 209FB
ARCOS Iy Il )
800 MW, 2X109 FA 8
. ESCOMBRERAS

ERCSHl e - 800 MW, 209FB
800 MW, 205FB | ACECA
400 MW, 109FA

40.822 MW
Hydraulic: 23,5%

Power Station{coal and fuel): 15%
b Renewable: 20%
‘\\;‘( Nuclear: 8%
Cogeneration: 1,5%

Combined Cycles: 31%
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Iberdrola Case Study - CMDS

Goals & Objectives (g; OSlsoft.

Technology Center for Combined Cycles since 2002
MAIN GOALS

Maximize efficiency, availability and reliability
Support power plants to:
OPERATE &MAINTAIN in an optimum way
Minimize costs
Unify technology management

POWERPLANTS @& M OPTIMISATION

ADDITIONAL BENEFITS
Common O&M model for all stations : Fleet approach
O&M on-site and on-line support
Share operational experiences and best practices
Center of Excellence
Reduce OEM dependency
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Iberdrola Case Study - CMDS

Pl System is the foundation for CMDS (‘(o OSilsoft.

» Applications Developed Over Time
= Performance Tracking |
= Contract Tracking | sty amrammens
\
l

Production Management I

Operations Management I

ucure for monitoring

Control & Optimisation l

OSlsoft. PISystem

= System Advisor

Process Engineering l

Real-time Infrstr

<

{

= AEM (Advanced Equipment Monitoring)
= |T Doctor

= GE M&D Connection

= SAP Connection (PM & BW Module)

= EMS Connection (Dispatching Center)
= Daily Inspections

= Others.......

[10- 5-zoos||[Lo 1635 || IEEe—.

b A

IBERDROLA
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Iberdrola Case Study - CMDS

] Isoft.
Benefits / Lessons Learned (g& OSlso

6 years Pl System experience over
Combined Cycle Technology:

= Quick ROI = 1-2 years
= Increasing efficiency —1%-2%

= |ncreasing availability — 0,1%-0,5%
» Easily exportable to another business

* Opening the platform for all users = A lot
of value

« Focus on business drivers - Business Agility
« Event based monitoring

» Success requires collaboration between
operations, maintenance and engineering

IBERDROLA
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(g‘ OSlsoft.

Generation Examples

Renewables
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Typical Scenario @ OSlsoft.

 O&M centers for monitoring the renewables

« Vattenfall Vindkraft VATTENFALL '—
= World’s largest offshore wind farm
= Commissioned in summer 2010
= 100 turbines in operation
= 341 turbines expected
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Portfolio Overview

Owiwwe / Oysew atem
¢ Portfolio Overview Screen
G0 Projes ta (R TrewView ) O v Status (G gk ) . MR el Wy Accmas - ooty
A'A v : .v = - e— Lnderw © MNrea .
o A Nk Hess A J . .
4 : 2 Condor o »
: A‘ < ) GuM Wind o o 3
: A. S 4 Orewn Mook [+ ] w9 a2
A. od 5 Cagieouten B w O -
A e . 6 Greado Ml @ »0O 2
i A 7 Pistte Baun Q2 B »
S ol " 0 Dinck Mess 0 =0 «
H " » Corsl Wind [+ ] w O 37
b ol Pt Bae 10 Med Ko @ w0 2
3 A. . 11 Whistting Pines & T - ] »
b ol " 12 Thundertioge @ o O =
- &~ . 17 Paimersporing: O w S a“
g e 14 Mojare @ =0 »
i A' Fiow Snaa 15 Moutenvewr D 0
b ol S 16 BUATHO Ml @ »0 =
. — =4
v .. L L € T
: :' e - - 0 ts (M Cmage ) . B At et v e (M Trewwt)
N Flout Avadatidty Fimat Capacay

AR Comvtam t LInt (RENM s )

Dok Walars

Padro Sanches
Victor & Arvnande
Mark Browe

Troy Carbaugh

Fastorn Reginn

Nager Wiles
.00 REY  FUTIE008 8 1921 P - 30830 TWITII008 & 1021 P
Bande s Flahar

Fany Lasman

Mot Waelh Accoas - Pyodes tOwer v w

Tarn Puwen Qpan * Upetate PN » . -

<o v
Victorin Browe A

Cave Rabears
Michanl Daumer

1 R

) Condor w0 10 2mAn Aan Ao “url €aI600
1 Bl @ MOunt sen "2 222 w000 Yy oo 12000
4 Mojave EEREE— 1 19880 40046 4 209440
5 Red Bock YT ] % 1] 16 M0 JT00 7.2 45400
& Oreen Rock ” " 2400 miso Was2 LR L)
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Unit Detail (g, OSlsoft.

(TRaL Ol r Monitonng ' d Crwawr 7 st aten
Project
OB Ve Soboc tor (T Tmef ange ) . 8 feal Tne Oporations (KIGragie ) . B feal tme Oporations (HIVakies)
Start Time w8
11/1/2000 010000 PM |
Descviptor Yalue
ind Yime Power « kVA 1983 .1
’ M Turtine 02 Bearing A Temp 19160
1 [ Turbine 02 Bearing B Tems, LER R
Apply | o« in Yurbine 02 Bearing Shaft Temp 10
Turhine 02 Blade 1, Actual Value & A7008.02
% Assets b wae (IETresView ) Turbine OF Blade 1, 5 Value 04013

A. QBT WIKI Powar DiVision - { Turhine 02 Blade 2, Avtusl Velus 0.2437%
A entral Hegion Turbine O Blade 2, Set Value OAL0
‘A Blask Maén J n e OF Blade 3, Actual Value 0.00062
. ol Turbine 02 Blade 3, Set Valus 043130
:. w'o‘ 0; Shawsng 2 1o 10 of 47
A, WO 0 B ACtive Faults (T abde) .
A, T8 Uit Lostinergytalculation
A NS Blade Angle WTO 5.,
A WTe o Anymatry a2
A WToor ‘ Maintmnanon "w.,"‘ 73 kwn
. Bodhdgs
A Wiooe
A Wraeao
z Suttalo Hill
0 ) o T & MTD Generation (RtTrend) -
& A S Condar
i3 o . E3910 Mourtain Monthly Expected vs. Delivered Power
1 A, Mojave 1000
i o . Red Rock
1% A. Eastern Ragion 1400
{43 o Western Region = it
@ Contact List (RUMessonger ) - 1000

Cuntral Reglon
Jirn Smith

800

Bob Walters sc0
Pedro Sancher
Fastern Reglon
Roger Wilco 100
Sandra Fisher
Tony Leeman
Western Region
Tom Powell

Victoria Brown

B e Tl PGt ¢ B Onlneiod Pawer
™ work Orders (RtTabie) -
WaorkorderiD Owner CreationTime ResolutionTime Unit Manufacturer Project Status
1331 Bob Walters 10/13/2008 12:23145 PM 10/14/2008 12:123:45 PM wWTG 02 Chpper Mojave Resolved
1336 Tom Powsll 10/47/72000 12:23:145 PM 10/106/2008 12:23:45 PM WTG 02 Vestas Coral Wind Resolved
1337 Roger Wilca 10/18/2000 12:23:4% PM 10/18/2008 12:23:4% PM WTG 02 Repower Gruen Rock Resalved
1350 Jwn Smith 11/9/2008 12:23:145 PM 11/10/2008 12:23:45 PM wWTG 02 GE Black Mesa Pending
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Excel Based Reporting (& OSlsoft.

[ - H Power_Curve.xlsx - Microsoft Excel
(L

Home Insert Page Layout Formulas Review View Add-Ins
& @ | "I ﬁ % [ Insert Trend || =& Paint ID to Tag [ Module Browse ~ || | +] Settings %
~ @Tag Search = % Attribute Mask to Tag ‘% Alias to Tag 4) About
Current Archive || Compressed Sampled Timed || Calculated  Time - ) - ) o Motification
Value Value - Data - Data~ Data Data~ Filtered - || 3% Connections || ¢ Tag Attributes [&T Property to value || ) Help Search
StartTime - | S | 4/1/2008 12:00:00 AM ¥ ¥

C

1
2 -
3 Turbine: WTG 01 Power Curve Analysis
4 Start Time: |4.-'1rzooa 0:00 2000
5 EndTime: 47272008 0:00
3 Price per kilowatthour ($) $0.09 iS00 . |
J 2000
10 Average Qutput 100.60 kW E )
11 Avg. Exp. Output 943.22 kW 2500 on
12 Average Offset o 842,61 KW £ -
14 Daily Production (kWh) I 4658 a
15 Expected Daily Production [ 9952 5 T - o - .
15 Daily Revenues 419.22 -500
17 Expected Daily Revenues 895.70 Manufacturer... Wind Speed (m/s)
15 Over/Under Production Cost: $476.49 « Actusl Turbine .
20 g
Expected/Actual Power Power Offset/Wind Speed
2000.0 E 500.00
= -
1500.0 iE 000 smmaprnat e P gy oy, .
T - *
1000.0 i@ -so000 Tt
c 3 \
500.0 v g
£ = -100000 \
00 = =
%E -1500.00
-500.0 %
01-Apr-08  O1-Apr-08  Ol-Apr-08  01-Apr-08  O1-Apr-08 -2000.00
00:00:00.000 05:57:07.200 11:54:14.400 17:51:21.600 23:48:28.800 5.00 10.00
29 M Expected Output M Actual Output Wind Speed (m/s)

M4 F M| Power Curve Ana

i

%%
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Wind Analysis OSlsoft.

-

Wind Analysis

5-Aug-2009
17-Aug-2009
WTG 02

Time-Based Wind Rose Wind Turbulence x Speed x Direction

NHW NHE ¥ <2mjs

¥ 2-4mjs
T 46mjs
¥ G-8mjs

| ] = 3-10m,s

] ¥ 10-12mjs

=24m/s 1514
16-18mjs ~L4m/s

8-10ms ®14-16m/s

® 16-18
=2mjs /s
® 13-20m/fs

W 20-22mfs
Time-Based Wind Distribution x Speed x Direction

g ¥ <imys

¥ 2-4m/fs

Time-Based Wind Avg Speed Distribution ® 46mjs

® c2mjs
¥ 2-10mfs
28m/s ® 10-12mfs
= 18-20mys ¥ 12-14mfs
12-14m/s * 19-16m/s

ESm/s

<2mys ¥ 16-13m/s

® 12-20m/s

4 4] Report

L‘f_‘Start J @ & Jl':‘ Microsoft Excel - 1-Wi...
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BChydro Case Study - Ol System

) ‘ Isoft.
Overview (g‘ 2itse

Bacground Information on BChydro:
» BChydro is third largest utility in Canada

» Predominantly a hydro electric utility with 10,000 MW of
installed hydro generation capacity

» 7 largest generating stations with 38 turbines make up
8,850 MW i
Drivers:
» Water use and generation optimization

» Keep the plants running (O&M)

JFort St. John
s 4pawsonCreek

* History:
» Pl has been used since 1996. Pl used first as a firewall to "
the Energy Management SCADA system. W=

» In 1999 Pl used to support Generation Operations
— Generating Stations (the power generated in MW)

— Resource Management (water availability and
generation optimization)

Current Situation:

» Pl is the foundation for B.C.Hydro’s Operational Te
Information (OI) System BG I'I!:l[ll‘ﬂ s
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BChydro Case Study - Ol System

Operations Executive Overviews

ion Overview (Home Page)

Current Peace River Generation
Total = 1807 MW

Peace River

Pla

BC Hydro System
Current Gen = 6226 MW

Current Columbia Generation
Total= 3807 MW

Current Coastal Generation
Total = 635 MW

Coastal

OSlsoft.

US Exchange Rate = 0.83500

Vancouver Airport Temp.= 13 C
Daily Operating Reports

Safety Incident Reports

JHT mm Emvironmental Incident Reports
ABF
LN KEL :
Ut : m Spill N Generation Management Reports
ms ELK
4 Generation Web Page
AECM Tracking Report
BCH Gen FBC Gen Alcan Xfer Sm IPP's (ALH, ICG) BCH Load FBC Load NWPP Static Dymamic Imbalance
8228 MR Bd4 MWW 241 MR 537 MW L ' i 8BS MW SrE MW 488 MW 116 MW 4 R

H




BChydro Case Study - Ol System
Unit Detail View (Q OSisoft.

PR e L FREL e
. ¢/SEV Q Total 1400 m? e $ _

T . kP Y :
3 '.Hl“nﬂ

. .. SPOG Q Total _
— ‘SE\_._f 'I;u_rpine Total 1398 mds

Stevens 524.00 m
Tavis 524.06 m

100 % open 100 % open

(Boundary Generation 773 MW )

2006-11-24 SEV Menu
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BChydro Case Study - Ol System

Executive Overviews for Non Operational Executives

Forebay Elev.

G.M. Shrum (WAC Bennett DGam

OSlsoft.

-

Peace River Generation

2007-05-01

eneration

IGMS Forebay Elevatio

n (30 day

000

L

GMS: G. M. Shrum

Unit MW 260 266 273 | 292 | 292

-2 days

= 1385 |Unit Status Isol (Isol $ched|lsol $ched Bche

:cheﬂfiched

“w

o

e | % _Fort St John
WAC Bennett Dam™ " "

Gordan M, Shrum Generating Station is located on the Peace River 23 MS IIlISO'I'I s Hope H
kilametres upstream From Peace Canyan Dam, and about 160 river Peace Canyon | i

kilametres upstream From the B.C.JAlberta border. Together with W.A.C. Uinggaur Hes.

-

i | Peace Canyon
Bennekt Dam it comprises the Portage Mountain Project, - \ . @ e Y Generation
Dawson Ck. Forebay Elev.

:Ijrﬁ Iifﬁl;:d Generating Capacity: 'EEaSIEEEW FChl Forebay Elevation (30 day) o0

Historic Annual Avg Plant Generation: 13,225 GW.h | U—\.—-“_ L ) o SN PN o B V'UJ_
Storage: 39,462 million m3 | & ﬁﬂ”ﬂl ].u

' mnne -E days &2

[ram Mame: W, A, C, Bennetk 1

Dam Height: 183 metres T | | | J

Reservaoir Name: wiliston Lake - g i .

Reservair Area: 177,000 hectares ) Unit MW

Water Course: Peace River | .

Downskream Project: Peace Canyon Dam 1 1 Unit Status

- : T -

&

: + ﬁlilicéﬂémﬁe

Red = In Service or Available for Service

reen = Hot avalable for Service
[E] Flant Irformation
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