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IBERDROLA

IBERDROLA
9,913 2,723
25% 7% .
Net Production
@ 39477 GWh
10,514
e Installed Capacity
@ 44 932 MW
6,167
. 1604 8,467 f&; 61% of installed
”» o capacity is CO2 Free
I Renewables 27%
B Hydroelectric 21% . Supply !oc?ints under management
Cogeneration 4% 28.5 Millions
B Nuclear 16%
Gas combined cycle 25% % Izbse;(;rfla Employees
I Coal 7%
1sttrimester 2014
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BERDROLA RENEWABLES
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IBERDROLA

Technologies: wind, offshore,
solar, hydro, marine (waves)

Net Production
10 514 GWh

S Installed Capacity
7 14 302 MW

1st trimester 2014
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ORGANIZATION,SCOPE AND OBIJETIVES “

IBERDROLA

| I ' | 1

Iberia & International us UK & Offshore . -
Business Business B Business Services

SIZE DIVERSIFICATED Business Areas Global

originally very
>14 000 MW
> 10000 WT differentiated siiead

Operation Approach New view Globalization

Global Tools Supporting Operations - Main Tools: DOMINA & Meteoflow

Standardization: Reporting & Indicators Good practices are identified.
‘ Transversal communication between
Share experiences and know-how the areas in a common Ianguage

\ Performance Analysis in a global way - f Income ‘ Costs
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Pl SYSTEMS

4 Pl Servers (HA)
71 PI OPC Clients (23 HA)
2 OPC Servers
3 PI ACE Servers (HA)

2 Pl AF Server (HA)

34 Other interfaces
Disaster Recovery
(3 Pl servers in HA and
1 PI Server standalone)

> 300K SIGNALS
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IBERDROLA RENEWABLES

Pl IBERIA &

INTERNATIONAL

3 PI Servers
(HA, 1 server standalone)
60 PI OPC Servers (HA)
> 130 Pl UFL Interfaces
1 PI ACE Servers
1 Pl AF Server
Disaster Recovery
(2 Pl servers in HA)
1 Pl Server + 1 Pl OPC
Server+ 1 PItoPl interface
near 600K SIGNALS

&

PI COLLETOR

2 Pl Servers (HA)
2 Pl Node servers (HA)
2 PI ACE Servers
2 Pl AF Server (HA)
2 Other servers
> 200K SIGNALS

Pl UK &
OFFSHORE

2 Pl Servers (HA)
48 Pl OPC Servers (HA)
1 PI ACE Servers
1 PI AF Server
5 Other servers
Disaster Recovery

> 20K SIGNALS

TOTAL
Near 1,2M signals
9 Pl Servers in HA
181 OPC Servers
7 Pl ACE Servers
6 Pl AF Servers
3 Disaster recover




INITIAL SITUATION AND EVOLUTION

Pl USA

S

e Different standard

Three independent Pl Servers (COREs)

Different Pl System architectures

¢ Different purchase conditions

* Information is not stored under the same date base o o

IBERDROLA

What about storing all relevant
information under the same
database?

Enterprise Agreement

r

Normalize the architecture across the sites

Fleet upgrades to latest versions of all PI System 1t January
2011
assets
[ ]
Develop High Availability and disaster recovery N
Ensure that maximum efficiency and reliability in the servers o

Training & guidance on best practices

Pl Collector

Global indicators calculations and tools developing are

simple due to the standardization between Pl System
Relevant information is accessible and easy to find
Taking advantage of our Know how

Taking advantage of synergies

Reinforce global use of Pl System
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WHAT IS THE PICOLLECTOR?

UK Wind farms

IBERDROLA

N
3

CORE Toledo

8

comersistz | C

A
f

Thermosolar plant Spain and RoW

Wind farms

US Wind farms
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PI COLLECTOR IN NUMBERS “J

IBERDROLA

Pl Server in HA 2 x PI ACE server
Pl Node in HA 2 X Pl AF server
Pl WebParts 2 X Pl AF server

Development Pl Server

Primary Pl
Server
Bl Agent (mP1)
Secondary P

Server
Pl Agent (mP1)

Pl AF Server
MS 50L Server
Pl Agent (mP1)

OSlsoft NOC

> 230 000 signals from assets all around the world.

Internet

Pl Inteface Node
Pl to P! Interfaces
Pl Agent (mP1)

S SharePoint Server [AcE]
Pl Webparts e
MSSQLSever |3 7

Standardization for all the Business Areas.
Pl Agent (mP1) =
\ den ) 24/7 Support.

Updated software to the latest release.
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STANDARD

IBERDROLA

( Standara

* | Due to the globalization from the company in the
different Business Areas, the definition of a standard
which unify criteria and allow to evaluate the assets in
a same way has become necessary.

Specified n
IEC 61850-74

o | Based on the IEC 61400-25 and 61850.

* | The standard maRes easier the indicator analysis, lets
the unification of evaluation criteria and improves the
efficiency when evaluating the assets of IBR,

W Creuit [y
Breaker

M
Uty Circut | VLY

Breaker g

XCBR

* | Facilitates the automatic tools development for manage
the assets.
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STANDARD

IBERDROLA

Indicators calculations Compare apples with
for a globalized fleet. apples

Implementation from all
the asset on the in-
house tools

The different location is
no longer a problem

Allows the creation of Global picture of the

Standardization scorecards Business

Facilitates the creation All the relevant
of Pl AF hierarchy information in one place

.

Single PI System —— |ncreases the efficiency
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GLOBAL INDICATORS, PROCESSES & TOOLS

Main
characteristics
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EXAMPLE 1:Potential Generation “

IBERDROLA

Wind Turbine: production vs producible
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EXAMPLE 2:Global Pl AF Infrastructure

IBERDROLA

[E=H E=E =
File Edit View Go Tools Help
78 Database FE|Query Date ~ O & | Back ) |H, Checkin <) v [£]Refresh | (3 New Element - =1 New Attribute | Search Elements o
Elements AL (GU)
& Elements » ||[ General | chid Eements | Attributes [Ports | Analyses [ version |
& g 1 R;nuvames Groupby: [F Category
= (= usiness ™ (e |
@ el = £ |7 tome: =
-~ (G Castila La Mancha FV 1| 8|%|Name 2| Value @ | ~ | |Description:
£ (J Castila y Leon . .
e (@ BURGOS B | = GBXHLA 50 Configuration Item: [
£ BUREBA (PLANT) o 2 Categories:
|- o Dty
@ a02(cu) B | [£] GBXAMIN PCT GOOD 75%
& 403 (GU) Value Type: Double
& A04(GU) B | =l GBXsHLA 30 % — e
AD5 (GU) alue: 65,0015341732267 °C
g = | E Gansua 15% B
5 05 @) oot e
&) 1D_147_5T CERRO BLANCO (5T) 8 | =] Gearbox Alarm oK I
&9 ID_235_BUREBA (MT) Settings...
]
- 5 CERRO ELANCO (PLANT) L8 =1 Gearbox Alarm Counter 0count e
f- GJ COTERA (PLANT) ® | £ Gearbox Status oK Temperature; TimeMethod=TimeRange;RelativeTi
f & COTEREION I (PLANT) me=-
[l g9 FUENTE BLANCA (PLANT) B | ¥ Gearbox Temperature 65,5 °C b 24hTi fethod 1geMin
G &) MAGDALENA (PLANT) 2 | = hoa rs PEEE A
F- GJ PARAMO VEGA (PLANT)
E- 50 SOMBRIO (PLANT) ® | ] High Level HCF Counter 0 count
i ) URBEL DEL CASTILLO II (PLANT)
{5 59 VALDEPORRES (PLANT) B | =] High Level LCF Counter 6 count
(- g VINAS (PLANT) ® | =] HighLevel MCF Counter 2 count
G- [ BURGOS-PALENCIA
(- () LEON-ZAMORA-SALAMANCA B | ¢F High wind Inactive
- (@ SIERRAPELA il
R - B | ] LastExecution 01/01/1570 0:00:00
B | El Latitude 42.51925
[~ Event Frames B | (=] Longitude -3.40945
|ﬁ Library B | =l lowcF oK
e Uit of Mesare i = -0
24h Gearbox Temperature Average

4
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EXAMPLE 2:Global OU AF Infrastructure

File Edit View Go Tools Help
T8 Database [ QueryDate - © & | Back () |H, Checkin ) «

Refresh | J New Element ~ =] New Attribute

Elements ALBUREJOS (PLANT)
& Eements | General | child Elements | Attributes | ports | Analyses | version |
£~ 6 IBR Renovables
~ (3 Business
- 5 ESPARA Fiter
( CastilaLa Mancha FV 7 2| m#|Name 2 Value
& CastilayLean -
& CLM - Campollano 0 ki
g E;’$iﬂﬁ o ® | ¢F Active Power Set Point 0kw Pl Ta gs
& DUERO-TAID B | ¥ Active Power Set Paint Code [ |
g :T:iz’:;?:? B | [=] Business Unit EsPAfiA -
Z A01 (GL): ERROR.
g EBL?R:_VE ® | =] chidren Errors 02 (QU): ERROR
& 1B ORIENTAL B | =] Commerdal Operation 10000 kw
g Igu&ug B | =] Commissioned 10000 kw A t I
i £ ALBUREIOS (PLANT) ® | =l Company Therenova Promociones > SS€ ge nera
BOLAFIOS (PLANT) H H
g CHORREAE:JPEROS ALTOS (PLANT) ¥ | =l Consolidated 100 % information
4 CHORREADEROS ALTOS IT (PLANT) ® | El Country ESPATIA
) CHORREADEROS BAJOS (PLANT)
47 DORA BENITA (PLANT) ® | ] Decommission Date 31/12/9999 0:00:00
g LSELE;P(TL NT) ® | =] Domina ID 37 .
&P ZORRERAS (PLANT) B | ¢F Effective forecast 0kwh h
(5 GRANADA
3 HUELVA ? 8 | ¢ Effective production okwh > P|ACE Tags
J?E s 0@ | ¢ Effective Wind Speed Bad
Puertollano = | El FulLoad 10000 kW
Rioja no Gest on |= 7 7
5 INTERNATIONAL ] GBXS Gearbox Temperature Average | No s ha encontrado ringiin atributo hijo segin las condiciones
- g UNITED KINGDOM B | [=] GBXS PetGood 0ppu Alarms
- ( UNITED STATES
5 Geography ® | [ BR_PI_Code ALBLR -
g e s 8 | = ctaled 10000 KW
= (@ Technology B | [E] LastExecution 01/01/1970 0:00:00
- ( Biomass Plant
& Mini Hidro Plant B | =] Legally Registered 10000 kw
3 onsere v ram il i Asset general
nshore Wind Farm
N
- (3 Sea Power Generation Plant ® | [ Maintenance Area cap1z inf ti
~ @ Soler Farm - Information
& Thermosdlar Plant B | =] Maintenance Region 1B SUR
[}, Element Searches B | =] Managed True
B | =] MVG Loss Coefficdent 0,97 %
‘5 E = ® | =] Operating 10000 kW
|— Event Frames & | =] Particpated 100 %

4
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EXAMPLE 3:Global Dashboard
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EXAMPLE 3:Global Dashboard

i

IBERDROLA

Parques edlicos Iberdrola

Prod. diaria®

Total IBR
Espaiia

Estados Unidos **
Reino Unido
Internacional
Offshore

Total IBR

Pot. Instant 3 166.1 MW
Factor capacidad 22.9 %
Pot Instalada 13 978 MW

—
Espafia
Pot Instant. 1338.6 lv|’.’\/’6

Factor capacidad 23.3 %
Pot Instalada 5753 MW

Estados Unidos

Pot Instant. 1 433.6 MW
Factor capacidad 26.3 %
Pot Instalada 5 443 MW

Reino Unido

Pot Instant. 67.8 MW
Factor capacidad 4.8 %
Pot. Instalada 1426 MW

Internacional

Pot. Instant 296.7 MW

Factor CaPECIdBd 28 5 %

Pot. Instalada 1 162 M
=

Offshore

Pot. Instant 29.5 MW
Factor capacidad 15.2 %
Pot. Instalada 194 MW

16/09/2014 17/09/2014

Total IBR
Espafia

Estados Unidos **
Reino Unido
Internacional
Offshore

Datos en tiempo real

Total IBR
Pot. Instant.
3 166.1 MW

Factor capacidad
229%

Prod. mensual vs ppto. a 17/09/2014*

Fecha actualizacién a: 18/09/2014 09:00

Produccién anual vs ppto. a 17/09/2014*

Ppto. IBR:EHEHES ewh
) || SRR GWh (+1.4%) l
)
) I [
)| M ESP ymmsariown s MUK R GWh )
) || B USA Smeeies GWhH #3R0%) W INT  Eeesss GWh Wi
) . OFF  RRERERGWIN (Reakhe)
» ESPANA
» ESTADOS UNIDOS
+ REINO UNIDO
Reino Unido
Pot Instant. » INTERNACIONAL
67.8 MW
£ acior capacidad » OFFSHORE

&

» 7

Espara
Pot Instant.
235.6 I

‘capacidad

Internacional

C.M. Diario

En los parques sin informacin disponible de produccién real, dicho dato se estims utilizando la prediccion de Meteofiow

OSlsoft. EMEA USERS CONFERENCE 2014
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EXAMPLE 3:Global Dashboar

Archive

“E =R
G@M- hitps://www.iberdrola.es/cumpre/region.dofnegoc O ~ @ IBERDROLA S.A. [E.. & X || @ DOMINA. Cuadro de mand... % ‘ |

Edicién Ver Favoritos Herramientas  Ayuda

s

>

m

IBERDROLA DOMINA. SEGUIMIENTO DE RESULTADOS EN TIEMPO REAL

Fecha: 18/09/2014

Area:| ESPARA

ElTipn hora:|Hora Local Usuario El

Consultar

guimiento diario uimiento me

ESPANA

Datos en tiempo real. Fecha: 18/09/2014 (Hora Local Usuario)

Pot. PEM:1 923 6 MW Pot. Instant. MW
FC (%) Instant: 107 % Ppto. diario: GWh

guimiento anual

ESPANA =

Pot. PEM: & 7251 MW

Pot. Instant S555555 mw
FC (%) Instant.: 227 %

Ppto. diariofHEEE GWh

REGION Pot. PEM | Produc Producible ctor Wil Hay Manpaz FasqdolMafings
[ (MWY) [ Capacidad (%)
IB ORIENTAL G| EENEEMY | dEEEEE e
. & 2 PEM
Castilla y Leon e ] otencia
IB NORTE s R
IB SUR sy T e
Rioja no Gest b v ] 18/09/201|4 05-00 Mw
= - 18/09/201|4 05:00 Mw
CLM - Campollano mf:m B IARSS A 1] 1 00/201|4 05.00 & MW
Galicia - Sotavento m.m
- o ——
ESPAfIA |
cERNERfRIRIERIEERERIEIIiE
— Produccién — Previsién — Producible
Volver
ESPANA

Pot. PEM:1 4958 MW

Pot Instant 22355 Mw
FC (%) Instant: 26.0 %

Ppto. diario: B GWhH

OSlsoft. EMEA USERS CONFERENCE 2014

IBERDROLA
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EXAMPLE 3:Global Dashboard

IBERDROLA

OSlsoft. EMEA USERS CONFERENCE 2014

{0 o £

m;))hb hittps: / ‘www.iberdrola.es/cumpre/parque.dotfecha © ~ @ TBERDROLA S.A. [E.. € X || @l DOMINA. Cuadro de mand... % | |

Archivo Edicion  Ver Favoritos Herramientas  Ayuda

=
T

Produccidn diari
Ppto. diari

Pot. PEM: 34 MW

Produccidn diaria:
FC (%) dia: 26.1 %

Pot. PEM: 12 MW
Ppto. diari

FC (%) dia: 5

Ayer Mafiaha Pasado Mafana Ayer Hay Pasado Mafiana

Potencia PEM

Potencia PEM

TN

N

PIIRERTIGRERREENERRELNES HH A HH

— Produccién — Prevision — Producible

— Produccién — Prevision — Producible

Produccidn diaria:

Pot. PEM: 19 MW
Ppto. diario:

FC (%) dia: 36.6 %

MWh
F5E MWh

Produccidn diari

Pot. PEM: 24 MW
FC (%) dia: 29.5 % Ppto. diario:
Ayer Hay. Mafiana Pasado Mahana Ayer Mafana Pasado Mafiana

Peotencia PEM

Potendia PEM

¥ i

LLTIIN

ST BHEHEHEH HEHEHHHEH I
a! HEREZERN=ZREIBENERETIERER ZEYSREZENEREZEEEREZERER
— Produccién — Prevision — Producible — Produccién — Prevision — Producible

4
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dotfect © ~ @ Identificado porV.. & X || & DOMINA. Cuadro de mand... * ‘ ‘
Ver Favoritos Herramientas  Ayuda

EEE
G@hﬁ https: /wnw, cumpre/ i
Archive  Edicién

=

IBERDROLA DOMINA. SEGUIMIENTO DE RESULTADOS EN TIEMPO REAL

Fecha: 18/09/2014 Area:| ESPANA [*] Tipo hora : Hora Local Parque

Consultar
uimiento dial

Fecha de liltima actualizacién : 18/09/2014 00:00 Hora Local Usuario

Datos mensuales del mes en curso ESPANA
| Pot. PEM: 5 735 MW/ Produccién Mes: 235 GWh

FC (%) Mes: 11.3%

Ppto. mensual: #2225 GWh I

m

W

9 11 12 13 14 13 16 17 18 1% 20 21 22 23 24 25 26 27 28 29 30

Septiembre 2014

— Produccién — Prevision — Presupuesto — Producible

I " B
Pot. Max. Mes (MW)*

Prod. vs Produ

01/08/2014 20:00 Produccion Real (GVWh)

Prod. Diaria Max. Mes {G\Wh) m

Prod. vs Ppto.

e Produccion Real (GWh)

16/09/2014 Producible (G\Wh) M Prod. Ppto. {(GWh) m
Pol. Maxima Histérica (MW)" | S350 25/03/2014 17:00 Desvio (GVWh) R Diferencia (GVWh) perd
Prod. Diaria Max. Hist. (GWh) | 285 2510312014 Desvio (%) R Diferencia (%) e

FG- Factor de Carga

* Hora local de usuario

T I

© Copyright 2014 OSlsoft,
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EXAMPLE 3:Global Dashboard
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m})hl- https://7 ‘cumpref; l.do*echa=1: O ~ @ IBERDROLAS.A. [ES] & X ” & DOMINA. Cuadro de mand... * | ‘

© Archivo Edicién Ver Favoritos Herramientas Ayuda
© 5l @ Matriz de Diagnéstice |0] Outlook Web App & Report Manager @ Bienvenide a la Oficina Gl... #® PI Coresight - Homepage @@ Entrada al sistema (2 Portal del Empleade ”

IBERDROLA DPOMINA. SEGUIMIENTO DE RESULTADOS EN TIEMPO REAL

Fecha: 18/09/2014 Area ;| ESPANA [~ ] Tipo hora : Hora Local Parque Consultar

guimiento diario uimiento m |

Fecha de ditima actualizacién : 18/09/2014 00:00 Hora Local Usuario

Produccién IBR Eélica ESPANA Real vs Presupuestada

| Pot. PEM: 5 735 MW Produccion Afio: SR GWh FC (%) Afio: 24.5% Ppto. anual: SEEEEs GVWh |

Datos Anuales 2014

1 z 3 4 5 6 7 8 E]

| S Produccisn — Presupuesto @ Produccién afio 2013 J

—————————mmm—

Pot. Puesta en Marcha (M) | S5
Prod. Mensual {GVWh) :
Prod. Mensual Ppto. (GWh)
Diferencia vs Ppto. (GVWh) e
Diferencia vs Ppto. (%)
Prod. Mensual 2013 (GWh)
Diferencia vs 2013 (GWh)

RS RN | AR

ety o

Diferencia vs 2013 (%)

IBERDROLA

© Copyright 2014 OSlsoft,
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Pl System standardization
in the Iberdrola Renewables Business

“...standardization and the PI COLLECTOR approach have
allowed us to deliver worldwide consistent best practice in
the way we operate. We now have the necessary tools to
keep on redefining excellence and to continuously

improve...”
IBERDROLA
Business Challenge Solution Results and Benefits
’ Huge fleet *  Standardization across sites . Reliable indicators and processes
«  Assets all around the globe and Creation of PI COLLECTOR at real time
different organizations. . Enterprise Agreement . Web scorecard
° Standard procedures needed. o Ensure maximum efficiency and o |mprove in forecast accuracy
«  Benchmark between countries. reliability

. Increase in efficiency
. Need to potentiate the know-

how and synergies.

OSlsoft. EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC. 22]



Elvira San Martin

esmartin@iberdrola.es
Asset Performance Analysis & Commercial Operations Tools

IBERDROLA RENOVABLES

Carles Viciano

OSlsoft. EMEA USERS CONFERENCE 2014
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Asset Performance Analysis & Commercial Operations Tools
IBERDROLA RENOVABLES
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Q

Questions

Please wait for
the microphone
before asking
your questions

State your
name &
company

‘
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Please don’t forget to...

Complete the online survey for
this session Share with your friends

eventmobi.com/emeaucl4d

#UC2014

000
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