e

Power of
Connection In
Power industry

Presented by Miguel Chavero
EMEA Power & Utilities Industry Principal

OSlsoft. REGIONAL SEMINARS



OSlsoft.

REGIONAL =
SEMINAR =

The Power of Data
E M E A

DECISION READY IN REAL-TIME

OSlsoft. REGIONAL SEMINARS © Copyr ight 2014 -15 OSlsoft  LLC.



Agenda

* |ntroduction

« PowerGen Industry Pain Points
* PowerGen Industry Trends

* The Power of connection

« Showcases

¢« Q&A

N

OSlsoft. REGIONAL SEMINARS y

© Copyright 2014-15 OSlsoft, LLC. 3



OSlsoftt REGIONAL SEMINARS

Introduction

© Copyright 2014-15 OSlsoft, LLC.

N 4



Selected European PowerGen Customers
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PowerGen Industry Pain Points
Climate Change and environmental concerns

Growth in renewable generation and
distributed resources
Aging asset performance with increased
expectations on reliability

Increased pressure on operational efficiency
and workforce productivity

\ Demand reducing due to Global Crisis
fitiii" Fuel costs keep rising
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PowerGen Industry Pain Points

* Low production » Aging asset » Aging asset + FUKUSIMA » Margin
landscape landscape landscape disaster narrowing in
« Alot of start-up « Low carbon « No new projects constrained or some countries
and shutdown initiatives across due to market even stopped * Not
just for some EU countries collapse or new homogenous
generation hours . Lack of investments developments regulation across
(even twice per automation in constraints and also forced EU
day) some systems /  New “Green new investments « Rapidly growth
« Gas costs still processes taxes” reduce on existing ones impacts on grid
rising « Human margin - Safety, Safety stability
- Last technology resources « New and Safety « Large number
on the market reluctant to new environmental + Compliance and distributed
pool technologies regulations assets difficult
impact operations
* Hydro resources
management
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PowerGen Industry Trends

Predictive
Analytics

Centralized
Engineering
Units

OSlsoft. REGIONAL SEMINARS

Operational
Excellence
programs

Powerden

Ind ustry

Smart Asset
Management

Efficiency /
Performance
programs to

increase
margins

Continuous
Environment
al Monitoring
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PowerGen Industry Trends

* From Base Load
towards two-
shifting
operational mode
(high impact on
asset Lifecycle)

* Real-time
training
simulators

+ Availability and
Efficiency is a
must

* In some
countries
planning to
shutdown or
hibernate power
stations

COAL

* Reducing CO2
emissions
projects (FGD,
CO2 capture,...)

* New automation

projects to reduce

operational costs
« Controllable
losses initiatives
to maximize
incomings

* New Pump

Storage projects
for balancing the
system (peak
mode)
Environmental
compliance being
critical

Dam monitoring
refurbishment
projects

New systems
deployment for
Emergency
response

refurbishment
projects after
FUKUSIMA
disaster

Moving from
analog to digital
systems.
Cybersecurity is a
must

Operational and
reliability
excellence
programs

Emergency
preparedness
and response
programs

NUCLEAR RENEWABLE

* New

* New Off-shore
deployments

+ CBM programs
across worldwide
fleet

* New curtailment
strategies for
maximizing
revenues

+ Predictive
analytics become
critical
(Production
forecasting)

* GIS integration
initiatives
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The Power of Connection
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The Power of Connection
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ENTERPRISE RESOURCE PLANNING

| Quality Mgmt. | Accounting Planning SCM | Asset Management
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ENTERPRISE RESOURCE PLANNING
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Addressing the Industry Challenges

Pl System Supports Generation Core Processes

o Proactive and Condition Based o Plant System Performance &
Maintenance Efficiency

o Operations (extend DCS beyond » Environmental (Compliance,
the Control Room) emissions, limits, reporting)

« Controllable Losses « Water Chemistry monitoring

» Root Cause Analysis (RCA) « Enterprise core metrics and KPIs

o Outage Planning (plan and S itv- Passi to Plant
spend on the right things) ° ?cun y- Fassive access 1o Flan

» Vendor Performance (Pre and n ormat!on _ _
Post work review) o Scheduling, Ancillary Services

- Equipment / Manufacture (AGC, regulation, voltage..), and
Performance Dispatch Optimization

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. ]_8]



OSlsoftt REGIONAL SEMINARS

Showcases

© Copyright 2014-15 OSlsoft, LLC.

4

19



OSlsoft. REGIONAL SEMINARS

Enterprise
Approach
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GDF Approach

European Pl Systems
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GDF Approach
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GDF Approach

VAVAY
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{ architectures

[ sesisiin | (—E-Kronos
I Master Data

SAP|5-U (BE) Ma;lz‘ dsts
orecasting data
Wasisrasizs

lectrabal 3ata provide

r
SAF EDM [FR

SAF EDM (BE)

idata proviger

Metering Data

ASPNET

OSlsoft. REGIONAL SEMINARS

© Copyright 2014-15 OSlsoft, LLC.

4

23



GDF Approach

4
v
A

Generation Reliability coordination
Production benchmarking

Power plants installations supervision
Generation statistics control
Production deviation control

Plants emission control

Green certificates management

Performance calculations

OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. [l 1

Platform core usage

Trading & Portfolio
Management

Gas Nomination

Gas stocks status

Gas balancing management
Fuel invoices control

Fleet overview and control
Production regulation control
Network Ancillary Services

regulation

Spoc! of the transmission operator

Customer short term evolution

(Un-)Availabilities coordination

GOF S\WwCZ

Marketing & Sales

Client nomination
management

Clients on-line metering
Clients deviation

management

Clients outages management

A



GDF Approach
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GDF Approach
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GDF Approach

Detalled installation monltormg
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GDF Approach

Lifetime monitoring
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GDF Approach

{ Target follow up for specific sub-processes
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~ GDF Approach
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~ GDF Approach

' Device List

W Modeling: Pl Asset Framework
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GDF Approach
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Ecological Data
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'LX Modeling: Pl Asset Framework

» Templates: site, unit, emission point, pollutant/concentration measurement, fuel components
« Calculations: Pl PE syntax in attributes, with Pl ACE Scheduler
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GDF Approach

VAV

[/ = - @ —
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’A “almars beutes | Valewrs validées | Valears movennes 2 hewres | Valewrs &' schadfement | Bilan du joue | Habdomadaires | Measuels | Ananels | Manuoal Iny
r Huny
Date Heure emperature n
o
31,538 17,518
1 3E08,2008 O0:E0 31,887 17,808
1,524 17,238
51,870 17,288
- e 013005 TR0 A N e =] |+ | []
33,134 17,238
Me [k Vew Fasries Took  Help
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GDF Approach

& Reporting
VA
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GDF Approach
av

{ Benefits: 'Can you make money with the Pl System?’

Hard to quantify.. But we are sure we do:

+ By monitoring performance of our installation components in detail

— Unhide oportunities to improve performance

+ By counting running hours, switching operations, pressure losses in time

— Enable proactive maintenance & avoid possible incidents

» By using Pl System data during commissioning of new installations

— Compare supplier performance data with ours (force performance improvements or refunds)
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Enterprise
Approach

Showcases

-0
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E-ON Approach

r
E.ON UK

+ Business - Electricity Generation

+ The UK has 5 GW of coal-fired generation
capacity, across three sites and 4.4 GW of
Gas across 18 sites.

+ 2010 business restructure led to the fleet
being split into steam and gas which resulted
in two Global Fleet Management Centre's
(FMC)

- Germany - Steam
- UK - Gas
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E-ON Approach

E.ON CCGT & CHP fleet
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E-ON Approach

OSlsoft.

European roll out
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E-ON Approach

4

E.ON (CCGT fleet)

. E.ON's Gas-CCGT Fleet is present in 10 countries and
responsible for a total of 69 units on 40 sites. It has an installed
capacity of around 18 GW.

. We have g.\isi i ised as the best managed
olio worldwide.

. Our business is simple and we will achieve our goal through
key focus on the following areas:

—  Safety and the environment

—  Compliance _ —
— Making Money - we make more money by improving : ‘W :
Plant capacity 2 % 1“-
+  Availability
- Flexibility - N "VA‘
Reliability
- Efficiency

+  Reducing costs ”l‘,'H s
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E-ON Approach

Evolving system

FHEEEEOEEE

DCS Beran CEMS Tariff

Amodis

]
Site Pl Server Central Pl Server
4 |

Pl ProcessBook

T
Pl DataLink
Opralog ENT - Apps

M arnmabht A1 NQla~R 1L A
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E-ON Approach

Key fleet and site specific projects

» Interface Failover — Ensures a more secure data capture environment.
LMW Project — Load Monitor Watchdog (Imbalance tracking).

+  Web Pages Employed — Displays plant generation overview and allows third party
access to authorised data.

* Future data importing — through the UFL interface it is possible to compare real
values to future forecasts.

« Capturing of web based data — Utilising the HTML interface to record data into the
Pl System from the web i.e. Electricity buy/sell prices etc.

» SAP integration — Pushes run time data to SAP for a more accurate maintenance
schedule.

«  Weather data — import and export to Meteor & Metra Groups (TriGas & CQ).
+ Performance Watchdog development.
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E?EN Approach

KV Main LMW screens
VA

A
F

Load Management Watchdog Manual Entry - CQU3

LMW_CQ_U3_Alert tolerance on closeness of load set-point to PN

New Value (typed in box)
I 3

Buoiton sends value to FI

UEata \-"Ellwal

Latest Value
272/2010 10:55:58 AM 2

Tag Name
LMW_CQ_U3_Alert tolerance on imbalance

New Value (typed in box)
I 2

EBunton sends value to FI

Updata \-"slual

Latest Value
2/2/2010 10:56:10 AM 3

Tag Name
LMW_CaQ_U3_Alert tolerance on imbalance volume

New Value (typed in box)
1

Buoitan sends value te FI

Update Usluel

Latest Value
121072000 2:20:22 PM 1

Tag Name
LMW_CQ_U3_Alert tolerance on imbalance cost

New Value (typed in box)

I 100

Buiton sends valve to PP

UEale \."aluel

Latest Valus
12102009 2:20:23 PM 100

Tag Name
LMW_CQ_US3_Unit capacity

New Value (typed in box)

[aso

Buttonr sends value to FI

UEE}.E Vsluel

Latest Value
12672010 12:52:36 PM 345

Tag Name
LMW_CQ_U3_Permitted %% load deviation from PN

New Value (typed in box)
0.75

EButtornr sends valoe to PF

UEatu \-";Iual

Latest Value
122009 2:20:25 PM 0.75

Retum To Main Scraen

OSlsoft. REGIONAL SEMINARS




E-ON Approach

Real-time and future data display
-0 | i« :

12-May-11
To Set Stations Daily MW Avwilability
10:24:37 Limit. Click The 'MW Limit' Button == MW Limit
100 : 435500
E mw
! fali}
. .
! +0.20000
EE mo ez
d - hd : W
. | 00000
002000
c ! e
1
= e =t —
SM11/2011 B.24:37 PM & & 2408 heun<Jb> i) SMZ2/2011 9.20.00 PM
& Sandbach Manual Avall Input
@ Sandhach electrical nominatizns scpart
4 Sandhach clastrical nominatians impart
m GasTurbinaganamatsdhiWautputDW)
W Elecirical Momination Export
0 Electrical Momination |mgort

This Screen Displays:
- Current Real Time Export Values {mw)
- Sandbach Nomination/Renomination Forscast Data {(mw)
- Current Daily Availability (mw}
- Sandbach Import Homination'Renomination Forecast Data (mw)
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E-ON Approach

CQ - performance watchdog

ery Qverview of Performance Indicators

BHP Targel Revenue
EHP Trend

Galn L
Actual

ndicator
¢ ative Imbalar
IMore Detail (
ME
c

la
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E-ON Approach

Steven’s Croft web page

e..an Jenkincons Sita Thia Gits  * [
| Summary | Fusl Saore | Redsmes

JENKINSON'S SUMMARY PAGE

# GENERATOR (MW) & CONVEYOR DATA . & A FRAME STLO STORAGE LEVEL

Fuel To A-Frame Convayor i(HFB10) ON
Fuel To A-Frame Conveyor (HFB20) ON

Ietector 1 Dictector 2 Idetector 3 Detector 4
TR IMFRINC LT VHFRACLG03 AHFRINCLANM
= e = o s

A-Frame Shuttle Convayor FYWD (HFBE30) off EAST

| A-Frames Shuttle Sonveyor REW (HFB30) ON WEST TR EERE To TT

@ GENERATOR LOAD (FIVV} £ A-FRAME SILO LEVELS
T+ S2e
I o srsa
,

f]fwm]ﬂ W” f]l1””“']”]’““””[“’” W"I'Hm ['f ““r [Wf]“‘[l{["ﬂﬁ“]ﬂ‘{’ﬂH AR e ‘ ‘ T (e :E

b |. ||||I|I|IIhIII|II O A IIIIIIIll IIH I|I||I|I|||I l ||l|||"|“|||| I|i||||| | ||||| Ui |||“| |||i (I
|Ulu|| H 1L T A LKL ||l|l|l 1111 Illl

- A

Ao

ol
@ BELT WEIGHER DATA - || @ BELT WEIGHER 24hr
[ SN S A = = R = == i e = L
a1F hour) [ - I 111 1 I I I I I TR
iFhaar) q I I L[+
ur} 10062011 13.16.44 4 Heurs) 1052011 1205
®  Belt Weigher 1 [1HFBACGWIOT tleanes per half howr)
£ HFBaac\uao i) 24 a . ]
SC Balt2 | 1HFESQCWE01) 24hr tatal y Bt Waicher £ [1 HFBSCGWIT foanes oer half haur
;
SC Balt3 [1HFE20CW001) 24hr i loca 107 0:! 2011 23159159 3.4
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E-ON Approach

Web-based high level plant information

e-0m |
UK GENERATION TOTAL MW e
| 5553.77

CCGT TOTAL MW GENERATED STEAM TOTAL MW GENERATED CHP TOTAL MW GENERATED
1699.93 3608.31 245.53

Elec Buy Price (£/MWh) Elec Sell Price (£/MWh) Market Price (£/MWh)
61.90 42.58 40.36

CCGT Generation | Steam Generation | CHP Generation
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E-ON Approach

Obsolete equipment replacement

o o o 0 -

Superheat temps Reheat temps
©oo o

(5

379.76 < & ane 3
3 3 c° S 200 ¢ D¢
3 A, 200
397 .85

o 105
3832 Q7 ° a 2

1222 337 1352 1322 1337 362
1 hout

Condensor vacuum

13.00 1230
2 hou:
]
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Enterprise
Approach

Showcases

IBERDROLA
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Iberdrola Approach

Jun'0g———— K
| Castelldn 3 Casteldn 4
Arcos 1¥2 C| somw  SSOMNDICD?
' Sep'02
CN
EW Cartagena | Colrentes
150 MW 1100 MW
Jul'10 Sep10

4l Escombreas | l
AL m“
Nov'0s
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Iberdrola Approach

Pl System History

+  Started on 2002,
+  Actual Installations:

- B Pl Syslems in Spain's Combined Cycle

— 5 Pl Systemns in Mexican's Combined Cycle
1 Pl System in Latvia's Combined Cycle
3 Pl Systems in CMDS
1 Pl System in Distribution Business
4 Pl System in Renewable Business
3 Pl Systems in Spain's Coal Power Plants
1 Pl System in Spain's 100% Cwned Nuclear Power Plant
4 Pl Systems in Spain's Cogeneration Plant
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Iberdrola Approach
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Iberdrola Approach

Developed Applications

Performance Tracking

Caontract Tracking

System Advisor

AEM (Advanced Equipment Manitoring)
IT Doctor

GE M&D Connection

SAF Connection (FM & BW Maodule)
EMS Connection (Dispatching Center)
Daily Inspections

Others.......
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Iberdrola Approach

MAPA CICLOS COMBINADOS ¥ CENTRALES TERMICAS

Potencia Neta Mercado Ibérico  9483,0 Mw P-MAY, DESWIO

Potencia CARBON 101,6 MW Potencia EOLICA 1486,6 MW
- . . DEGRADA. POT.
IBERDROLA Potencia FUEL 0,0 MW Potencia HIDRAULICA  4238,3 MW
Polencia NUCLEAR 27336 MW Potencia COGENERACION 221 2 M
Polendia CICLDS COMBINADDS 716,11 LP) ProcessBook - [P-MAX, DESVIO 24H [3] [S6lo lectural]

BB achivo Edcién Ver Insertor Heromientas Dbujo Organizar Ventana Avuda

=l=| x|
De W &D| m vaelpescamm e |vi=ld  Dller 2 |a

CT Longanet UL, U2,U3,U4  1550,4Mw I kA NOTOraeoOlL Y LuERTHE

CT Cockenzie U1, U2, U3, U4 0,0 MW

[[wenu ] POTENCIA NETA MAXIMA Y DESVIACION CONSUMO CICLOS COMBINADOS 24H
IBERDROWA. Pol. NETA T4 Ambiente  Pol. Mixima Desvie Consume C. BASE Pol. NETA  T% Ambiente  Pol. Mixima Desvio Consumo C. BASE
cc.aceca ©.c. ARcOS 1

€.C. CAST. 111 €.L. ARCOS 1T
CTiada oomw M C.C.CAST. IV €.C. ARCOS TTT

C.C. CASTEION C.C. ESCOMBRER.
CT Pasajes 17 (IO

crvelila  oomw |l

C.C.CASTELLON V'
. CC Castejon ; 1 Bk

‘t.( Altamiva 1L 1% ¥ 1516,9 Mw |l CC Aceca  0,0MW
\
[== Dul(:* Nombres 1, I1, 111, v 825,8 M JffJ Y

: Tazamunchale I, 1T 968,5 Mw [l

ity

CCLaLlaguna L1 0,0 MW . . C.C.CASTEJON C.C SANTURTZI

CC Arcos [

CC Termope sisemw | [ reos
CC Arcos 11
CC Arcos [T

C.C. ARCOS Il

Hora servidor Y 1@ [T
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Iberdrola Approach

Developed Applications

Performance
Tracking

Expected Output Power

Gas Consumption
Deviation (from Expected)

N

© Copyright 2014-15 OSlsoft, LLC. [lSYS)
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Iberdrola Approach

Developed Applications

CHAR POT 2481 [ 3] (5

Performance Qitilne
! wash

Tracking Sl

Power Degradation (from

Base Line)

Heat Rate Degradation
(from Base Line)

ek W A TM
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Iberdrola Approach

Developed Application

AEM (Advanced Equipment Monitoring)
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lberdrola Approach

CONTROLLABLE LOSSES FOR COAL FLEET

C.T. PASAJES PERDIDAS CONMTROLABLES
Produceidn Bruta 1045 kW Fotencia Meta 93,1 kAW Influencia Combustible Totz 1932 Kgh
IBERUHROLA Potercia Musizliares 55 Influencia CEM Tot 11,7 Keal/kwh Influencia Coste Tot: 19,0 eurdh
OXIGENO CHIMENEA - COMBUSTION TEMP. YAPOR PRIMCIPAL ENTRADA TURBIMNA
Descripoion Valor Alarmai Afarmaz Descripcion Valfer Afarmal AfarmaZz
02 Real Combustién 4,9 % . . Temp. ¥apor Principal 541,6 C . .
02 Disefio Fombustlon 5,0 % Temp. Disefio ¥. Princ. 538,00 °C
02 Real Chimenea 8,3 %o |:| . Influencia CEN -0,6 Kcal/Kwh
02 Disefio Chimenea 7,3 % Influencia Combustible Kg/h
Influencia CEN 7,9 Kcal/kwWh Infl n Cast -10,0 gfh
Influencia Combustible 130,3 Kg/h niluencia Loste -1,0 eur/
Influencia Coste 12,8 eur/h
TEMP. ¥YAPOR RECALENTADO ENTRADA TURBINA ATEMPERACION SOBRECALENTADO
Descripgion Valor Afarmal AfarmaZ Descripoion Vafor Afarmal Afarmaz
Temp. Yapor RH £12.4C caudal Atemp. SC Este 4,9 T/h .
P -p . ' |:| . Caudal Atemp. SC Deste 4,3 T/h
Temp. Disefio ¥. RH 520,4 °C 90T/h
Infl ia CEN 1,5 Kcal /KWh Caudal Atemp. SC Total ¥
" uem::a . r RCa Caudal Disefio Atemp. SC 14,3 T/h
Influenl:!a Combustible 24,1 Kg/h Influencia CEN -0,7 Kcal /KWh
Influencia Coste 2,4 eur/h Influencia Combustible -12,1 Kg/h
Influencia Coste -1,2 eur/h
ATEMPERACION RECALENTADDO PRESION ABSOLUTA
Descrigcion Vafer Afarmai AfarmaZ Descripoion ¥alor Afarmai Afarmaz
Caudal Atemp. Rec. 1,3T/h |:| . Presidn Absoluta Real 26,5 mmHg . .
Caudal Disefie Atemp. RC 0,0 T/h Presién Absoluta Disefio 27,9 mmHg
Influencia CEN 6,4 Kcal/KWh Influencia CEN -2,7 Kcal/KWh
Influencia Combustible 105,2 Kg/h Influencia Combustible -44,2 Kg/h
Influencia Coste 10,3 eur/h Influencia Coste -4,3 eur/h
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Iberdrola Approach

WEB KPIs DASHBOARD (FLEET APPROACH)

Developed Applications

» Web Access
el el St | At el i "o
R L
l‘ ey o —— ——— Yoo e Arviags Vet e
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Iberdrola Approach

Conclusions

10 years F| 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 timelll)
Event based monitoring

Success requires cooperation between operations, maintenance and
engineering
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Iberdrola Approach

Iberdrola: Modernization of Control - (W g ~— srvoy
Systems at CN Cofrentes =5 "

“Cofrentes was built on late 80’s with more than 1.000 MW @ & @ @;@ Q¢ go Q9 go

of installed capacity. After more than 25 years of operation T . —

the modernization of control systems is required for é go o
reaching the excellence in safe and reliable operation and
maintenance of the station. To integrate all the data coming - - . — g - . ! -

from the different digital systems in a secure way is critical .
for improving the business”

IBERDROLA

Business Challenge Solution Results and Benefits
. » Two Cascade Pl Systems »  One version of the truth.
+ Tointegrate all data < ¢ : P
sources in one system collecting data from different One smgle pc_nnt with .
T A vendors consolidated information
. o integrate wi e digita :
system% RS- wgy . One_ Waterfall Data Diode »  Securely protected against
T e : : equipment for secure cyber threats.
: Oc:&r'aac theexcelencem deployment +  Foundation for O&M
» PI-PB/PI-ACE developments optimization
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Iberdrola Approach

CN Cofrentes |I&C Modernization Project

CNC: Sinoptico Sistema SIEC y Sistemas

IBERDROLA de Control v sons

Sala SIEC

S

© Copyright 2014-15 OSlsoft, LLC. [NeY4
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Iberdrola Approach

CN Cofrentes I&C Modernization Project

* Pl Processbook developments
— +61 screens developed

— BOP systems trending
* Chemistry =
- Condensate and Feedwater [m=a] = - Il
__+ Circulation water

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.



Iberdrola Approach

CN Cofrentes 1&C Modernization Project. ¢ 8= g —

T TE Boed
NS
R ER i
* Pl Processbook developments - BZIWEEZ
— +61 screens developed : “"'"!!i Ei. -
71 1ol " :n. n ow om e = =
= Reac;tmty Supervision PR S )
— Cooling Systems R e =
ST
- e it B e
Bl & = G o
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Iberdrola Approach

TORRE METEOROLOGICA PRIMARIA

CN Cofrentes I&C Modernization Project

* Pl Processbook developments
— +61 screens developed

— Emergency Preparedness e

* Meteorological Data .-..-.:”‘E ’:*_‘
+ Data for Outer Emergency Center EECER =
" § COMUNICACIONES CNC - SALEM 2 de 3 @mms
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Iberdrola Approach

CN Cofrentes I&C Modernization Project

* PI ACE developments

— Emergency Diesel Group Test

IR GRS

o ITEAUCWBEEIAA TS Dl MOmts ot Sommty, It b YL S Da"y TeSt

[ A o wmpes 5 Th —

T q,qm -

cenrwaL mcwmrts
( MA ARRAW

Y « Event #1: Group starts
ey e (there are 3 Divisions
' B of Tandem-Diesel-
e Generators). The
[ == application sends an
.......... email'
o « TEST STARTSHI
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Iberdrola Approach

CN Cofrentes I&C Modernization Project

* PI ACE developments

— Emergency Diesel Group Test

====  Daily Test: = l{' dF
== | « Event #2: Group m\\ HRS
—— connects to the grid. e e Y WA VAt e ‘-3;; '
—— The application sends e T
g another email. -
- « TEST OKllI

‘‘‘‘‘‘
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Iberdrola Approach

CN Cofrentes I&C Modernization Project

* PI ACE developments

— Transformer Oil Temperature Tracking

. BCREETS Wt (e

iyvw servenadr Srre o sh soale o Smdeaier PETTey CuTRRRT (0 Sevee de DTN .0 BBV Weekly Re‘)()rt

TERWLRATURA DI ACEITE EN TRAACTONMADORES PRINOPALLS

-

* Looking for abnormal

T N Y L =

A A il | = g G behavior during a
3 S BRI whole week.

........
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Iberdrola Approach

CN Cofrentes I&C Modernization Project

* PI ACE developments

i Jet Pumps Flow Tracking

o S * Looking for abnormal ,l
i — behavior during a

whole day
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Iberdrola Approach

CN Cofrentes I1&C Modernization Project

* Pl ACE developments

— Drain System Tracking

e TRITNEED feprts Ltn 2

Daily Report

Looking for abnormal
behavior during a
whole day

3
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Iberdrola Approach

CN Cofrentes I&C Modernization Project

+ PI ACE developments
— Next Steps — AEM Concept (Advanced Equipment

Monitoring)
STEAM
© Copyright 2014-15 OSlsoft, LLC. 71‘
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Iberdrola Approach

Conclusions & key lessons learned

« |Integration of multiple data sources
— Different sources through one shared channel
— New ideas for Operation optimization
« Securing the connection
— |Isolated from outside cyber threats
« Developing applications
— Foundation for O&M optimization
— Using existing know-how speed-up the process

OSlsoft. REGIONAL SEMINARS
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Iberdrola Approach

IBERDROLA RENEWABLE ENERGIES BUSINESS (H1 2013)

Poland
185 MW

1268 MW

14.169 MW S G

Hungary

Romania
80 MW

Cyprus
20 MW

Portugal Greece
92 MW 261 MW

Spain
6091 MW Italy
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Iberdrola Approach
PI System Archltecture

----------------- "‘----------~\
/’ \ g I :
.I 1 II """"""""""""""""""""""" B e | :
! 1 ! X | -

! 1| i
! 1 1 - |
I LJEC | :
' Bl 1
= AN r :
" . J
! . o " 1
- Lo uel . B
: I % N Py |
I | i '
: 74 I |
¥ 1 |
! Il’, 1 I 4 ‘\ I
i ,,:OPC: Pl ACE | : t’l (f |
' oo SQLSERVER ;| | |\ [— '
| . : . )
| P - ; CLIENTS
| OPC SERVER i \ oo f
\ / M, ' PIOPCINTs 4 '
\\ U4 \\ _________________ ”
s e il il e e e o sl ,l i o e o e s s i s -
SITE CORE TOLEDO & VALENCIA BACKUP IBERDROLA
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Iberdrola Approach

Pl System usage to improve
Curtailment Strategies

“... Along this month generation has been increased in more than
50 GWh, which would not have been generated if we had
followed the former curtailment strategies.”

“This means an important benefit to our company. And also a few
other facts such as less mechanical wear of our turbines, less
urgent works on site, ... which are more difficult to quantify”

&R T s

Gustave Moreno
CORE Manager

Business Challenge Solution

- Reduce inefficiencies + Pl AF training, design,

+  To use aggregate real time planning and deployment

data for real time decision + CoE help with PI ACE

making during curtailment deployment
issued by TSO - Calculated data inserted in
Pl Servers

OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. [l 1

Results and Benefits

« Average increase in energy
generation: 30% with peaks
above 60%

«  Other benefits not quantified
yet

IBERDROLA
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Iberdrola Approach
BEFORE: Curtailment with Individual Setpoints

0o
]
/04/201 3 14:00:00 & Q17 00 horas<J[> 2 12/04/2013 7:00:00

Total setpoint === Expected Power == Estimated power with individual curtailment

IBERDROLA
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Iberdrola Approach
CURRENTLY: Global Setpoint Curtailment

00

00
0

— _..‘-\ A -
- - - ’ g - o o S — e W e,  —
10 a
00

10
Y04/2013 14:00:00 17,00 horas<J> 52 12/04/2013 7:00:00

e Total setpoint s Expected Power e Estimated power with individual curtailment

Total A FPower
Average increase in energy generation: 30% with peaks above 60‘?/! IBERDROLA
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Iberdrola Approach

Summary

- PIAF + Pl ACE provided us with reliable tools for quick decision
making

+ In terms of income: significant increase in production

+ Other intangible benefits:
— Less mechanical wear out of turbines
— Less local and urgent calls on site
— Better adjustment to setpoints
— Easier to manage for operation shifts: more secure and less errors

IBERDROLA
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Q&A

S
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Miguel Chavero

mchavero@osisoft.com

EMEA P&U Industry Principal
OSlsoft, LLC
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