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IBERDROLA OVERVIEW m

@) IBERDROLA

Electric P Emisiones CO, | distribution.
The most g Spain

One of the - mpanies in
Europe 15, 3%

52 Billior I = .

€5.5 Billio] > |

Shareholc 15 2007 sao0a | IN S years
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IBERDROLA OVERVIEW

Installed Capacity Total Production
Capacidad instalada Grupo (MW) Produccion Grupo (GWh)
40.822 nios 123.460

+146%

Edlicay

Minihid

Cisias 51.169

Combinad.

, 16.569

EOlIca

2000 2008 2000 2007
* CanenlidariAn nor nitocts on onnivaloncia
B 2000 2008
Hydraulic: 23,5%

Power Station(coal and fuel): 15%

Hydraulic: 50%

Renewable: 3%
Renewable: 20%

Nuclear: 20%

Nuclear: 8%

Power Station (coal and fuel): Cogeneration: 1,5%

Combined Cycles: 31%
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IBERDROLA N Spain s

We lead the construction of combined cycle power plants on Spain...

SANTURCE Hydraulic: 8839 MW
400 MW, 109FA Nuclear: 3344 MW
“““ , Coal: 1253 MW
""" Cari2iely Fuel QOil: 1803 MW
R LU el Cogen.: 380 MW
‘ \‘ Renewable: 4725 MW
TARRAGONA POWER
400 MW, 1FA
CASTELLON A
. B 500 MW, 209FA

CASTELLON B
800 MW, 209FB

*
. ESCOMBRERAS

\J
.

800 MW, 209FB
ACECA
400 MW, 109FA

...5.600 MW since 2007

ARCOS 1y I
800 MW, 2X109FA 98
ARCOS Ili
800 MW, 209F8 |

© 2008 OSlsoft, Inc. | Company Confidential
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IBERDROLA In the world m

We lead electric private producer in México

J
I
J

Combined Cycles

Enertek 120 MW
amazunchale

Altamira llly IV 1.036 MW

Altamira V 1.121 MW

AltamiraVV Oaxaca
Eolic

Oaxaca 100 MW

X wind
... hear 5.000 MW contracted power

® CCGT

OSISOft © 2008 OSlsoft, Inc. | Company Confidential



IBERDROLA In the world

IBERDROLA + Scottish Power

IBERDROLA .
60.000 Million Euros Total Value
Renewable World Leader 3rd European Utility

'ﬁi Scottish Power

6.040

————————— S s s
1 |
| |
1 |
| |
1 |
1 |
1 |
44 !
|
1
1

20 19 18

EEEEEEER EEEREEEER . .
EDF  EON IBE+ IBERDROLA SCOTTISH UNION  GAS
IBE+SPW FPL Acciona / EHN SPW R BRI
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IBERDROLA In the world

IBERDROLA + Energy East E
IBERDROLA EnergyEast

65.000 Millions Euro Total Value Up to 42.000 MW Installed Capacity

) Parques eblicos @ Ganeracion témica
' Almacenamiento de gas Transmision y distribucian

@ Gensracion térmica {® Generacion hidrosléctrica

OSISOft © 2008 OSlsoft, Inc. | Company Confidential 10
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IBERDROLA & Pl Histery M

Started on 2002.

Actual Installations:

8 Pl Systems on Spain’s Combined Cycle.

4 Pl Systems on Mexican’s Combined Cycle.

1 Pl System on Latvia’s Combined Cycle.

3 Pl Systems on CMDS.

1 Pl System on Distribution Bussiness.

1 Pl System on Renovable Bussiness.
Future Installations:

3 Pl Systems on Spain’s Coal Power Plants.

1 Pl System on Spain’s 100% Owned Nuclear Power
Plant

OSlsoft.
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CMDS - Monitoring Diagnostic and Simulatiom
SERDROLA

Technology Center for Combined Cycles since 2002

OSlsoft.

MAIN GOALS

Maximize efficiency, availability and reliability
Support power plants to:

O&M in an optimum way

Minimize costs

Unify technology management

ADDITIONAL PROFITS

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

© 2008 OSlsoft, Inc. | Company Confidential
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CMDS Organization

TEDIC AEMA
Técnicas de Apoyo a la Explotacion
Dlagnéstico y Control y al MAntenimiento
- Performance Analysis - Incident Analysis
- Vibration Analysis - Maintenance Support
- PDA Analysis - Simulators

- Early Warning A&D
- Control Systems

SERIT

SERVvicios de
Infraestructura
Tecnologica

- Information Security
- SW Development
- Technical Support

OSlsoft.
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CMDS LLay-Out

IT Monitor Server Server

Expert Syste
(SmartSignal

L

3

Central PDA
Server

Mail & SMS Server

Central \Iibration

ORGANISMOS
PUBLICOS

© 2008 OSilsoft, Inc. | Company Confidential



CMDS Scope 08

Combined Cycles CC Riga

La Laguna 500 Mw 400 MW
Monterrey Il 1000 Mw
Jun’02 _ Santurce 4
Altamira lll y IV _ 400 MW Castejon 1
1000 MW Altamira V Ene ‘05 400 MW
ov’03 1000 MW P2 PR W N Abr’03
Jun’06 5 T . - T
= ~~ Tarragona Power
Ml i 400 MW
Aceca 3~ y * Ene’04
Tamazunchale 400 MW '_ : - 7 e A
1000 MW Jun’05 { Qe =
Junio’07 . A
; . | Castellén 3
' Arcos 1y 2 ™ Sl 800 MW Castellon 4
4, - ] -
800 MW . Sep’02 800 MW Dic 07
Dic’04 ’
Arcos 3 Escombreras 6
800 MW
800 MW
TermopernambucoJLm,O5 Nov’06
500 MW
Feb’04
»’
OSISO.H:' © 2008 OSlsoft, Inc. | Company Confidential 17




1.- IBERDROLA Overview

2.- Pl History

3.- Combined Cycle Strategy

4.- Applications Developed

5.- Future Scope

6.- Conclusions & key lessons learned
7.- Questions and Answers

OSlsoft.



Applications Developed

Performance Tracking

Contract Tracking

System Advisor

AEM (Advanced Equipment Monitoring)
IT Doctor

GE M&D Connection

SAP Connection (PM & BW Module)
EMS Connection (Dispatching Center)
Dally Inspections

OSlsoft.



Applications Developed

Performance Tracking
Overall Power Degradation (from Base Line)
Overall Heat Rate Degradation (from Base Line)
Expected Output Power
Gas Consumption Deviation (from Expected)

4l PI ProcessBook - [Menu [Sdlo lectura]]

B archiva Edicion Yer Insertar Herramientss Dibujo Organizar Yentana Ayuds
e &0 % B [ae% EiN=RL J
AA NOTOrmOb+ L fRT@B

Produccion de IBERDROLA  (datos Despacho Central de Generacién)

9480,5 MW
263,2 MW 390,4 MW

IBERDROLA 0.0 Mw 1866,8 MW

2902,4 MW 260,3 MW
3779, 7MW

Santurce

0,0 MW

oy I

I
187,4MW 82,0 MW 25‘3,4|MW
Castellan 3y 4
236,5 MW 241,4 MW 267,8 MW 7457 Mw

2757 MW 278,7MW 298,5 MW B52,9MW

256,6MW 256,3MW 2829 MM1|‘ 796,0 MW

00MW  DoMw  ooMw  ooMw  00MW (It
——

76,3MW [743MW 1125MW  263,0 MW La Laguna 1T

T — el

00MW  pOMW 0,0MW 0,0 MW Aleamira I y 1v
00MW  [D0MW 00MW 0,0 MW

00MW  00MW  00MW  D0MW

3159 MW

Arcos 1y 2

0,0 MW 0,0 MW

253,0MW 2581 MW  2B7,8MW  T95,8MW

(23 Microsoft Office PowerPoint |

OSlsoft. © 2008 OSlsoft, Inc. | Company Confidential 20



Performance Tracking

i P1 ProcessBook - [P-MAX, DESYIO 24H [ 3] [Sdlo lectural]]

POTENCIA NETA MAXIMA Y DESVIACION CONSUMO CICLOS COMBINADOS 24H 7

Pot. NETA T3 Ambiente  Pob. Mini

17,5 °C
21,6 9C
15,3 °C
16,8 oC
19,0 DEG C

308,5 MW
731,8 MW
10,0 MW
0,0 MW
0,0 MW

a Desvio Consumo C. BASE Pok. NETA

0,0 MW

0,0 MW
784,5 MW
782,3 MW

C.C. ARCDS I
C.C. ARCODS II

. ARCOS III

. ESCOMERER.

C.C. ACECA
@308 51

-10
>
0502005 12:30:28

-
DEA0Z008 12:30:28

C.C. CASTEJON

| #0,0000
Nt
018,70

o

oo -
& &
a]

05M0/2008 12:20:22

/02002 12:30:23

C.C.ARCOS Il

| #0,0000
Nty

o0 Timeout

e ﬁ@?f %

OSlsoft.

C.C. CASTELLON Il

o oo o
05(10/2008 12:30:28

>
061042008 12:30:28

C.C SANTURTZI

05/10/2008 12:30:28 ‘061072002 12:30:28

C.C.ARCOS I
koo 40

05/10/2005 12:30:28 0502008 12:30:28

T3 Ambiente  Pot. Maxima Desvio Consumo C. BASE

19,4 %
I/ 0 Timeout
21,7 “C

C.C. CASTELLON IV

05M0/2008 12:30:28 06072008 12:30028

C.C.ARCOS |

40,0000
[
18,37

17 %1

b o

05/10/2008 12:30:28

06/10/2002 12:30:28

C.C. ESCOMBRERAS
L el

oo
-0

05M10/2008 12:30028

06/M0/2008 12:30:28
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Performance Tracking

i P1 ProcessBook - [DEGRADA POT 24H [3] [Solo lectura]]
% Archivo  Edi sertar  He i ibujo G i na Ayuda

=]

#30:FRE:FNeta
230,77
hal'int
OF0FPRE:FMNetal
0,0000
Ry

p_o [

24082008 13:49:57 2,65 dias 2FMS2008 52717
#Fotencia Meta D Fotencia Meta Comregida

Hora servidor |5
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Applications Developed

Contract Tracking
Maintenance Contract Tracking — FS App — Lay-Out

HST2CICAS DATOS ENTRADA:
POTENCIA: GLDWATT imi T A
‘g LLAMA: G1:L28FDX e e B
HSTCIACE DISPARO: G1:L4T ;; CALCULO DE INDICADORES CSA a |
HST2CICAS ] I‘BE’HDI‘(U[A E oy — &
HSTCIESC %
. DATOS SALIDA: f
N ALARMCMDS FS_CI_TOTAL: 10:G1L:FS_CI o
os FS_HGPI_TOTAL: 10:G1:FS_HGP| |
|

PC CLIENTE

PC CLIENTE ALARMCMDS PI2CMDS

PI2CMDS

OSlsoft.
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Applications Developed

Contract Tracking
Energy Contract Tracking — PI-CFE App — Lay-Out

IBERDROLA Network

cc Tamazunchaex

I
I
I
I
I
I
I
I CCla Laguna
I
I
I
I
I
I
I

CFE Network

s Comisidn Federal de Electricidad

VPN

Central PI
CFE Calculations

Firewall
CC Altamira &IV

CC Altamira VvV

Datalink App
5 min /1 Hour
Calculations

|
|

|

| |

| |

| NS
| |

I INTERNET H “

|

|

|

|

|

|

|
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Applications Developed %

Contract Tracking
Energy Contract Tracking — PI-CFE App — Lay-Out

Only applies for Mexican Power Plants

Long term energy contract with CFE (Mexican
Government)

Is mandatory to provide real time calculations to CFE
First Option was developed using non OSI tools...it
was a nightmare!!!

After moving to ACE calculations, we get
congratulations from CFE!!

OSlsoft.



Applications Developed %

System Advisor

Trip Notify
GT/ST Trip recognition
GT Runback recognition
Email and SMS to O&M staff

Email to General Electric M&D on Atlanta
This E-Mail supports common trip avoid process

Reduction of TTR (Time to Trip Recognition) from 30 min to
5 min

OSlsoft.
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Applications Developed

System Advisor
Trip Notify - Details

DISPARO en la TG2 del CC de ESCOMBRERAS - Mensaje (HTI

Archivo  Edicion  Yer Insertar Formato Herramientas Acciones 2

: 4 Responder | E@(Respor)gevatudos | L&&eenviar | é Uy e S 23 X | & -9 - A “Ve' | @ !

De: @ stemds@iberdrola.es Enviado el: miércoles 20/06/2007 7:35
Para:  md.center@ps.ge.com
=G STCMDS; OPCMDS; alfonso4.sanchez@ge. com; richard.quintal@ps.ge.com

Asunto:  DISPARO en la TG2 del CC de ESCOMBRERAS

Datos adjuntos: igiben:lrol‘:'-_logo.bm|;l (22 KB)

"This is an automatic message generated by IRERDROLA M&D to support the common trip avoid proccess. There is a problem in the TG2(298475) . Please
revise it and call back to 34 964 55 77 19 with recomendations”

A DATE
20/06/2007 7:34:08

IBERDROLA

‘TRIP NUMBER (CONTADOR MKVI) ‘
9

CC ESCOMBRERAS

ITEM VALUE

ITG2(288475) power: 177 MW
Total power: 267 MW
Turhine speed: 2898 rpm
Generator breaker: Closed
Trip counter value: 8

I trip has been produced on TG2(298475) from CC ESCOMBRERAS when the load was 177
MW and the machine was engaged

OSlsoft.
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Applications Developed

System Advisor

Start-Up Notify
Email and SMS to O&M staff

Six Phases

OSlsoft.

B NOTIFICACION ARRANQUE TG1 CCC CASTEJON - Mensaje (H

: Archiva  Ec ‘Mer Insertar Formato Herramientas Acciones 2
i Responder | yResponder atodes | yReemviar [ 4 | ¥ [ (9|3 X |- v - & @
e
De: e‘stcmds@iberdvula.es Enviado el: lunes 02/07/2007 5:22
Para: STCMDS
faet}

OPCMDS; Doblado Goberna, Manuel; alvaro.ceteck@arupocivera,com; STCMDS; Martin Mas, Manuel De; Martinez Fernandez, David
Asunto:  NOTIFICACION ARRANQUE TG1 CCC CASTEION

Datos adjuntos: ELliberdrola_logo.bmp (22 KB)

IFECHA
02/07/2007 5:21:34

IBERDROLA

[NGMERO DE ARRANOUE
(CONTADOR MKVI)
259

cI HADO DE CC CASTEJON
DATOS EN EL Mi L ARRANOUE

110

Inicio del Rodaje
Encendido:

FSNL :
Wcoplamiento:

Inicio Admision Vapor:
apor 100%:

inimo Tecnico:

Se ha completado el arrange de la TG1 de CC CASTEJON en 2h 51m.

Diff Time

© 2008 OSlsoft, Inc. | Company Confidential
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Applications Developed m

System Advisor

On-Demand Notify
On-Demand queries by cell phone

Get Real time data from selected GT
Output Power
Emissions
Overall performance

OSlsoft.



Applications Developed

System Advisor
On-Demand Notify — Lay-Out

Scripting SMS
User send a SMS to an software query Pl
specific Modem

Cell.Phone

Central PI
\ Network

KeyWords required SMS Modem

User receive a SMS
with information SMS Modem

Cell.Phone
_ Netwark A

Scripting SMS formats
Pl data

OSISOfts © 2008 OSlsoft, Inc. | Company Confidential
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Applications Developed

AEM (Advanced Equipment Monitoring)
Developing Process

COMBUSTION Y
IBERDROLA TG-1/TG-2 CASTELLON -
M l | . VERSION 1 (15-09-2006)
[sisTEmA ANALIZADO] ‘Sstema de combustion. |
A S S et [ oeemvo | Detectar problemas de combustion bien sean de hart o software (control) ]
ALARMA |
FROPOSTO Detectar falos en algin termopar Spread con TG b
CAUDA LOGIC/ 10:GLTTXSPL>40° Y 10:G1:.CSGV>55°. Evaluado en tiempo actual menos 5 minutos.
BANDA MUERT? NOMBREDB_Spread. VALOR INICIAL: 5°. REFERENCIA: 10:GL.TTXSP1>40%
TIPO DE ALARMA SENAL SALIDA
NOMBRE NOMBRE CICASTG1COMBALM1; DESCRIPCION: ALTO SPREAD TG-1 CICAS
RESETED
OPERATIVO

| 10:G1:TTXD1_t1...hasta 10:G1:TTXD1_31 consecutivas. Es deair (10:G1:TTXD1 Xy
011 5C resx 1 minuto
de 3 MW en ese tiempo. Sempre que 10:G1DWATT>118 MW,

NO
SENAL SALIDA

- DES/IACION TERMOPARESESCAPE CONSECUTIVOSTG-1 CICAS

OPERATIVO

OPERATIVO

respecto alamedia siendo la carga de la TG superior al minimo técnico
J10.G1TIXD1_11._hasta 10.G1:TTXD 1_31 superaen
8MW._Evaluado en tiempo actual menos 5 minutos.
e doe

|
| OPERATIVO
“PARATG SUSTTUR 61 FOR G2

Sefales Entrada. efales Sali
[TAG [ALAS TAG Joescripcion ALAS'
10G1.TD6P1L[Comb_Spread M1 Base [1G1coMBALML
10G1cs6v[Ang lgv M [Desvio 2 [1G1coMBALM:
106101 1 [Temp Escl M3 IDesvio [Te1coMBALME
106101 2 [Temp Esc2 M1 Base [TG2compALML
10610013 [Temp Esc3 M [Desvio 2 [TG2coMBALW:
106101 4 [Temp Escd cicAsTG2C0MBALMS [Desiio [r2comALM3

1061001 5 [Temp Escs
1061001 6 [Temp Esce
1061001 7 [Temp Escr
10617001 8 [Temp_Esce
10617001 9 [Temp Esco Valores Modificables

OSISOft, © 2008 OSlsoft, Inc. | Company Confidential




Applications Developed %
AEM (Advanced Equipment Monitoring)

Models in place
Combustion System
Generator Monitoring System
Generator Hydrogen System
Atomizing Air System
Proximitors - Vibration Sensors
Condensate System
HP Attemperation System
HP - IP Feedwater Pumps
Steam Turbine Sealing System
Steam Turbine Exhaust System
Steam Process System
Turning Gear System

OSISO.H:) © 2008 OSlsoft, Inc. | Company Confidential 32



Applications Developed

IT Doctor

Pl ProcessBook - [ALARMAS_GENERAL.PDI]

ﬁ&v:hwu Edicién Ver Insertar Herramientss Dibujo Organizar Ventana Avuda

Dl &Sk sRR St va|ves 28w o e)e|]9]=]d

]|& > [e]]a]

2 NODrorwot+Luermme|a=[aza|onxs|gs |

E@ My Module Databases
E| itroncrnds

[+-“® PI BatchDE
=% PI ModuleDE

Firs Level: SITE I

Second Level: Server Name

M ] ALARMAS Estado Servidares | amas camicaciones
[ cenera | Antivirus Servidores Estado Red Alarmas Servidores
Folder Items= X|

B

@ Procesos=
[ sisterna PI
POACTARC
WIBCIARC

cPU %

il

Sanspshots/Sec:

OSlsoft.

— " " "
@ ® ®
General - Perin - Contral v
<) I 5
Listo roraserador L@ 1l |
Third Level: System I
€ CASTEJON |
= Diagrama conexién detallado Historian IBERDROLA

DIAGRAMA GENERAL

TCPResponse:  NO DATA

HOR4444800
Archived EvertsfSec: 42,3488

A

oS

- PDH UDH
RNA

\CAS1
“ 17221301 HMI1
o s
a1 1 6T
&j 1
-
S ASCCCH
17221285 HMI 2
e —
4@} JA ST
S &=
172212939 > 19216820138 HHIR
7 Rt
I
ia y Mark VI Controllers
inets

Cabi
tsmsamas !

33
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Applications Developed

GE M&D Connection

Atlanta GA

Bilbac — Spain
Iberdrola

GE
Managed

@ 172.17.117.1 £24

VPN Router

Iberdrola
Managed

O

Router

GE / Iberdrola

A

T

|

|

|
Collaborated i
IPSEC Tunnel |
3des |
md5 |
group 2 :

|

1

OSlsoft.

v

Iberdrola
Corporate

FW
C.MD.s

> Castellén
FW

c.c
=a Castellon
FW

c.C.
=4 Aceca
FW

ec
. Arcos
FW
[l
FW

c.c
= Santurce
FW

c.c
[ Tarragona

Power

Iberdrola

172.24.76.64 127

172.24.76.96/27

172.23.194.224 27

172.23.145.224 127

172.23.27.224 127

172.23.39.224 127

172.23.79.224 127

© 2008 OSlsoft, Inc. | Company Confidential
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Applications Developed %

SAP Connection (PM & BW Module)
Connection to PM (Plant Maintenance)
Using R-LINK
Transferring running hours
Connection to BW (Business Warehouse)
Using PI-OLEDB with some enhancements
Transferring raw data and KPI's.

OSlsoft.



Applications Developed M

EMS Connection (Dispatching Center)
Bi-Directional connection using OPC Protocol
PI-OPC Server on CMDS side
XISCO ICCP Server on EMS Side

Transferring different type of data:

In-Daily generation Output Power by
Technology

Out-Gas Consumptions
In-Daily Market Prices
Out-Expected Output Power

OSlsoft.



Applications Developed

Dally Inspections

WIRELESS ACCESS POINT

HENECOPERACIVESYIE EE‘

| |

o y

: )] : f".. I PI Mgnual Logger M 2 =< 9:09

Ly - Taller CICAS

L2 - PIMLDB |« .| dH | ] BE A

| |

ow m ZOMA14:00F _10BBO01, ml:0QF_10-BB ||
HST2CICAS 1 o | ® 001 - Abrir by-pass purgadar ¥
SERVIDORPI 1 m 1 o .

Y > Pocket PC =l 12,380

LS > | Manual Logger Mobile |l «—— |

kY = -

e 2 +

L O n |6/6/07 9:00:00 am |

: Q : ? ZerofSpan: MaL,. Mia,

O )

Co= Lawe:  High:

[ LoLo:  HiHi:

| | A

| g | =

_ = M4 » M

: <§( : Diata ‘ Comment ‘ Group | Hiskary | Log | 4] M

MOVICICAS : o :‘ R @ - Tag Go Yalue Time Yiew Help
BD SQL | | N\ .
B Mo drmaieee o -
| | R _— - :

PC CLIENTE
Manual Logger
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Future Scope
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Future Scope %

Coal Power Plants
3 new Pl Systems (CT Lada, Velilla & Pasajes)
100% Applications Developed easily exportable

o ; Yy
0 i \ ) A p
rye. . B

Al -4 - » y
OSISOfte L __ _ % L 1 A s p © 2008 OSlsoft, Inc. | Company Confidential 40



Future Scope
coove o ST,

CT Ladall MW  Pe.S. M P.e.S.
CT Velilla

B cc castejon Arcos 1 396 (2004) Aceca 1 (50%) 314 (1969)
Arcos 2 379 (2004) Aceca 2 (50%) 314 (1970)

CC Tarragona .
Power (50%) BBE (25%) 795 (2003) Castellon 1 542 (1972)
CT Castellén Castejon 386 (2003) Castellon 2 544 (1974)
oT Aceca T Castelén 3 793  (2002) Escombreras 4 276 (1966)
CC Aceca Santurtzi 4 382 (2004) Escombreras 5 278 (1968)
Tarragona 407 (2003) Santurtzi 1 376 (1969)

CC Escombreras Arcos 3 818 (2005)

CC Arcos

[ | Escombreras 6 820 (2006)
Castellon4 829 (2007) Carbon

Potencia Instalada (MW) ©) MW PesS.

. Ciclos Combinados 2> 4735 MW Lada 3 156 (1967)
. Lada 4 358 (1981)
Fuel Gas > 2.889 MW Pasajes 217 (1967)

. Carb6n 2> 1.247MW Velilla 1 155 (1964)
(*) Datos de potencia instalada a 31-08-2007 Velilla 2 361 (1984)

OSISOft © 2008 OSlsoft, Inc. | Company Confidential 41



Future Scope

Coal Power Plants
Lay-Out

Pl Castellon

Entrada
Manual

FGD

e Modbus TCP

ww  Entrada Manual

Sist.

DCS BN 3500 Supervision

OSISOft © 2008 OSlsoft, Inc. | Company Confidential 42



Future Scope

Nuclear Power Plants
1 new Pl System (CN Cofrentes)
80% Applications Developed easily exportable

OSISO.H:) © 2008 OSlsoft, Inc. | Company Confidential 43



Future Scope

CN Cofrentes
SIEC Project
Sistema Integrado Eris Computador

ERIS: Emergency Response Information
System

Main Functions:
No CONTROL, just supervision.
TRA: Transient Analysis
CAPOTE, CAPRICORE

Scram Log, SOE, Regulatory Compliance
(Salem/Comsalem), etc...

OSlsoft.



Future Scope

CN Cofrentes
SIEC Project ) [ Nl

Old Lay-Out

N A \ 4
= = = = = =
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Future Scope

CN Cofrentes
SIEC Project Concerns
Maintenance problems
Obsolescence and lack of spare parts
Proprietary protocols (NUMAC, Analogic)
Low storage capacity
Non user-friendly HMI

Unability to exchange data with other
systems

OSlsoft.



Future Scope
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Future Scope %

Distribution Business
1 Pl System (North Area)
50% Applications Developed easily exportable
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Future Scope

Distribution Sector EdP. ENEL/EON
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Future Scope

Customers : 10,2 MM

Population served :

Surface : 192.335 km?2

Number of substations : 847

kms of lines : 219.126

g Transformation centres: 75.187
Region Este
B Regién Madrid

Regién Centro Network voltages:
B Region Norte Meshed: 132, 66, 45, 30
B Region Oeste Radial: 20, 15, 13, 11
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Future Scope

Distribution Business

BILBAO

B 950 Substations and 2000 secondary substations
(out of 70.000) telecontrolled: 3.000 RTUs

B > 300.000 RTU points (45.000 Analogs)

B 6 Systems of equivalent size
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Future Scope

Pl-Project: Distribution Business
Actually Deployed on COD-Bilbao (North)
5000 points from SPECTRUM (using ICCP)

Upgrading to 30.000 points actually.
Future:

Expand to all COD’s
Up to 180.000 Points.

Using OPC developed by Siemens
Rate: 5 seconds.
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Future Scope

Pl-Project: Distribution Business
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Future Scope

Pl-Project: Distribution Business
Main Functions:
Historical Analysis (Customer Complains)
Energy Flows (P,Q)
RCA
High Voltage Data

Expanding to Medium Voltage and System
Operator Info

OSlsoft.



Future Scope

Renovable Business
1 Pl System (CORE-Toledo)
50% Applications Developed easily exportable

E: R
EANAS .
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Future Scope

Renovable Business

PIHA

*noioA [ nodos

BUFFER SERVER BUFFER SERVER . - -

SERVER SERVER SERVER
data t

PI OPC INTERFACE | P| OPC INTERFACE

1A

SERVER
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Future Scope

Pl Project: Renovable Business
Actually 150.000 Points
Wind Power, Mini-hydro, Solar and others.
OPC Redundant Interfaces

SCADA developed by our engineering
company (IBERINCO).

Future Integration

Thermo-Solar power plant (under
construction)

10.000 Points
Integration through PI to PI

OSlsoft.



1.- IBERDROLA Overview

2.- Pl History

3.- Combined Cycle Strategy

4.- Applications Developed

5.- Future Scope

6.- Conclusions & key lessons learned
7.- Questions and Answers
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Conclusions

One Combined Cycle 2x1

(2 Gas Turbines, 1 Steam
Turbine):

e = 350 M€ Investment

* Gas Prices Increasing

* Equipment Prices Increasing
* Environmental concerns
Increasing

OPTIMIZATION
IS A MUST

OSlsoft.



Conclusions

6 years Pl System experience over Combined
Cycle Technology:

ROI = 2,5 Years

Increasing efficiency —1%-2%

Increasing availability — 0,1%-0,5%

Easily exportable to another business
Opening the platform for all users = A lot of value
Focus on business drivers (take your time!!!)
Event based monitoring

Success reguires cooperation between operations,
maintenance and engineering
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